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PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

DANGER

A

CAUTION

M
M

4]

AC input power must be disconnected before any wiring to the AC motor drive is made.
Even if the power has been turned off, a charge may still remain in the DC-link
capacitors with hazardous voltages before the POWER LED is OFF. Please do not
touch the internal circuit and components.

There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Please do not touch these
components or the circuit boards before taking anti-static measures.

Never reassemble internal components or wiring.

Ground the AC motor drive using the ground terminal. The grounding method must
comply with the laws of the country where the AC motor drive is to be installed.

DO NOT install the AC motor drive in a place subjected to high temperature, direct
sunlight and inflammables.

Never connect the AC motor drive output terminals U/T1, V/T2 and W/T3 directly to the
AC mains circuit power supply.

The rated voltage of the AC motor drive must be < 240V for 230 series, and < 480V for
460 series and the current should be less than 5000A RMS (40HP (30kW) should be
less than 10000A RMS).

Only qualified persons are allowed to install, wire and maintain the AC motor drives.
Even if the 3-phase AC motor is stop, a charge may still remain in the main circuit
terminals of the AC motor drive with hazardous voltages.

The performance of electrolytic capacitor will degrade if it is not charged for a long time.
It is recommended to charge the drive which is stored in no charge condition every 2
years for 3~4 hours to restore the performance of electrolytic capacitor in the motor
drive. Note: When power up the motor drive, use adjustable AC power source (ex. AC
autotransformer) to charge the drive at 70%~80% of rated voltage for 30 minutes (do
not run the motor drive). Then charge the drive at 100% of rated voltage for an hour (do
not run the motor drive). By doing these, restore the performance of electrolytic
capacitor before starting to run the motor drive. Do NOT run the motor drive at 100%
rated voltage right away.

Pay attention to the following when transporting and installing this package (including
wooden crate, wood stave and carton box)

1. If you need to sterilize, deworm the wooden crate or carton box, please do not
use steamed smoking sterilization or you will damage the VFD. The warranty
does not cover VFD damaged by steamed smoking sterilization.

Please use other ways to sterilize or deworm.
You may use high temperature to sterilize or deworm. Leave the packaging
materials in an environment of over 56°C for 30 minutes.

4. ltis strictly forbidden to use steamed smoking sterilization.




M Connect the drive to a 3-phase three-wire or 3-phase four-wire Wye system to comply
with UL standards.

M Since the leakage current of the motor drive is higher than 3.5 mA a.c. or 10 mAd.c., the
end users are advised to follow at least one of the procedures below to avoid electric
shock:

1. Connect the motor drive to the ground by using a copper wire with a sectional area
of 10 mm? minimum or an aluminum wire with a sectional are of 16 mm? minimum.

2. Install an electricity leakage breaker.

(I==NOTE]

| For a detailed explanation of the product specifications, the cover or the safety shields will be disassembled on
some pictures or graphics. When the product is put to operation, please install the top cover and safety shield
and ensure correct wiring. Refer to the manual to ensure safe operation.

m  The figures in this instruction are for reference only, they may be slightly different from your actual drive, but it

will not affect your customer rights.

u The content of this manual may be revised without prior notice. Please consult our distributors or download the latest version

at http://www.delta.com.tw/industrialautomation

II
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Receiving and Inspection

After receiving the AC motor drive, please check for the following:

1.

Please inspect the unit after unpacking to ensure it was not damaged during shipment. Make sure
that the part number printed on the package corresponds with the part number indicated on the
nameplate.

Make sure that the mains voltage is within the range as indicated on the nameplate. Please install
the AC motor drive according to this manual.

Before applying the power, please make sure that all devices, including mains power, motor, control
board and digital keypad, are connected correctly.

When wiring the AC motor drive, please make sure that the wiring of input terminals “R/L1, S/L2,
T/L3” and output terminal “U/T1, V/T2, W/T3” are correct to prevent damage to the drive.

When power is applied, select the language and set parameters via the digital keypad (KPC-CC02).
When executing a trial run, please begin with a low speed and then gradually increase the speed
until the desired speed is reached.

1-1 Nameplate Information

~

)
LANELTA oo cccormonce e

Model Name ——— > MODEL: VFDO07FP4EA-52S

Input Voltage / Current ——— » | INPUT:
Light Duty: 3PH 380-480V 50/60Hz 3.0A

Normal Duty: 3PH 380-480V 50/60Hz 1.7A

Output Voltage / Current ——— | OUTPUT:
Light Duty: 3PH 0-480V 3.0A 2.4KVA 0.75KW/1HP

Normal Duty: 3PH 0-480V 1.7A1.4KVA 0.4KW/0.5HP
Frequency Range — » | FREQUENCY RANGE: 0-599Hz

Firmware Version P | Version: XX.XX
Enclosure Type (IPXX) —— | |

Certifications ——» 007FPOAST14300002

Serial Number ‘

Product Identification M }

1-2
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1-2 Model Name
VED 007 FP 4E A-52 S
®

® o ® [ }
T— S: Main Switch
NEMA Protection Level

1:NEMA1
2:NEMA12

IP Protection Level
4: P41
5:1P55

Installation Type
A: Wall mount

Input Voltage / Phase
4E: 460V 3-phase (Built-in EMC filter)

CFP2000 series

Applicable Motor Capacity
007:0.75kW~900: 90kW
Refer to the specifications for details

Product Name (Variable Frequency Drive)

1-3 Serial Number

007FPOAS T 14 30 0002

[ ]
x Production number

Production week

Production year

T: Taoyuan W: Wujiang H: Hosur .
Y Jlang Production factory

460V 3-Phase 1HP (0.75kW)

Model name

1-3
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1-4 Apply After Service by Mobile Device
1-4-1 Location of Service Link Label

Frame A~D
Service link label (Service Label) will be pasted on the lower-left corner of the side where
keypad is installed on the case body, as below drawing shown:

.

Service Label

The keypad area on the case body

I

1-4-2 Service Link Label

|

—— QR code

http://service.deltaww.com/ia/repair?sn=serial number

007FPOAST14300002+—— Serial number .
service.DELTAWW.coM=—— \N/eb address of after service

Scan QR Code to apply
1. Find out the QR code sticker (as above shown).
2. Use a Smartphone to run a QR Code reader APP.

3. Point your camera to the QR Code. Hold your camera steady so that the QR code comes into
focus.

4. Access the Delta After Service website.

5. Fill your information into the column marked with an orange star.

6. Enter the CAPTCHA and click “Submit” to complete the application.
Cannot find out the QR Code?

1. Open a web browser on your computer or smart phone.

Key in https://service.deltaww.com/ia/repair in address bar and press enter.

2
3. Fill your information into the columns marked with an orange star.
4

Enter the CAPTCHA and click “Submit” to complete the application.

1-4
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1-5 RFl Jumper

(1) In the drive there are Varistor / MOVs, which are connected from phase to phase and from phase to
ground, to protect the drive against mains surges or voltage spikes.
Because the Varistors / MOVs from phase to ground are connected to ground via the RFI jumper, the
protection will be ineffective when the RFI jumper is removed.

(2) In the models with built-in EMC filter the RFI jumper connects the filer capacitors to ground to form a
return path for high frequency noise to isolate the noise from contaminating the mains power.
Removing the RFI jumper strongly reduces the effect of the built-in EMC filter.

(3) Although a single drive complies with the international standards for leakage current, an installation
with several drives with built-in EMC filter can trigger the RCD. Removing the RFI jumper helps, but
the EMC performance of each drive would be no longer guaranteed.

Frame A

™ | 00000000000000000000 {Ler

I 00000000000000000000 I
1 =i 1

RFI OFF

\

Pl (1 POWER /(]
|T1
S@ e

1-5



Chapter 1 Introduction | CFP2000

Frame B

—— DEDDDDDEIEIEIIZIDEIDDDD]DEI

ﬂﬂT@m

Siot 1 ﬂ]
ki @

il W@Eoooooor
o) =1

i o 0o o m\m\

)

RFI-2 RFI OFF

\ RFI-1 ~ -~ _
)@
0 MOTQR/OO)

LT I T2] WIS

i) iz

€]
]
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Frame C

By switching the position of the RFI jumper to control On/ Off.

1 1

11‘ «@\
|

)
A==
arr—

[l — X | —

RFI ON

RFI-1

ON @F
%@aﬂﬁ

0000000
‘jzaao a=»

RFI OFF

= RFI-1
ON|OFF

g | 42
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Frame DO

By switching the position of the RFI jumper to control On/ Off.

AV

(
o)
@) ]| 3
_ RFI ON
HO) o REI-1
- e @ N = . ONJ[OFF
[ rFi & | e
7N )
=] o5
@\ N@_ / ® RFI-2 I
77 ON @F @
© ® |
i o

RFI-2|g
'
2]

I MOTOR

POWER +1

DC+

RIL1 | S/L2

DC- | UM | vim2 | WIT3

RFI-2 a

ON @F ]
%@ i

5%%@
i
[
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Frame D

By switching the position of the RFI jumper to control On/ Off.

s

RFI ON

©)

RFI-1
@ m s = ON|OFE
: e
5
RFI-1
//
v = J—
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= : ONJOFF
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Remove the built-in EMC Filter:
In some specific power system, the shunt capacitors might cause damage on motor drive or
electrically charge the enclosure to cause electrical shock. In view of the considerations above, here are

the recommendations on jumper/ screw installation of three power systems:

Jumper/screw TN-S System TT System IT System
RFI-1 Keep Keep Remove
RFI-2 Keep Remove Remove

Note1: If any of the RFI is removed, the EMC effect will be affected.

Note 2: Using a LCB (leakage circuit breaker) designed for motor drive is recommended. If a LCB
has tripped, remove the RFI-2 (jumper/ screw) or contact an authorized dealer of Delta near
you.

Note 3: Earthing Systems

The international standard IEC60364 distinguishes three different earthing system categories, using

the two-letter codes TN, TT, IT.
The first letter indicates the type of earthing for the power supply equipment (generator or transformer).
T: One or more points of the power supply equipment are connected directly to the same earthing point.
I: Either no point is connected to earth (isolated) or it is connected to earth via a high impedance.

The second letter indicates the connection between earth and the power supply equipment.
T: Connected directly to earth (This earthing point is separated from other earthing points in the power

supply system.)
N: Connected to earth via the conductor that is provided by the power supply system

Isolating main power from ground:

When the power distribution system of the drive is a floating ground system (IT) or an asymmetric ground
system (TN), the RFI Jumper must be removed. Removing the RFI Jumper disconnects the internal
capacitors from ground to avoid damaging the internal circuits and to reduce the ground leakage current.

Important points regarding ground connection:

M To ensure the safety of personnel, proper operation, and to reduce electromagnetic radiation, the
drive must be properly grounded during installation.

M The diameter of the cables must comply with the local safety regulations.

M The shield of shielded cables must be connected to the ground of the drive to meet safety regulations.

M The shield of shielded power cables can only be used as the ground for equipment when the
aforementioned points are met.

M When installing more drives, do not connect the grounds of the drives in series but connect each drive
to ground.

Ground terminal % @ @

Wrong wiring setup for ground wires
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Pay particular attention to the following points:

4]
4]

Do not remove the RFI jumper while the power is on.

Removing the RFI jumper will also disconnect the built-in EMC filter capacitors. Compliance with the
EMC specifications is no longer guaranteed.

The RFI jumper may not be removed if the mains power is a grounded power system.

The RFI jumper may not be removed while conducting high voltage tests. When conducting a high
voltage test to the entire facility, the mains power and the motor must be disconnected if the leakage
current is too high.

Floating Ground System(IT Systems)

A floating ground system is also called an IT system, an ungrounded system, or a high

impedance/resistance (greater than 30 Q) grounded system.

]
]
]

Disconnect the RFI Jumper.

Check whether there is excess electromagnetic radiation affecting nearby low-voltage circuits.

In some situations, the transformer and cable naturally provide enough suppression. If in doubt, install
an extra electrostatic shielded cable on the power supply side between the main circuit and the control
terminals to increase security.

Do not install an external EMC filter. The EMC filter is connected to ground through the filter
capacitors, thus connecting power input to ground. This is very dangerous and can easily damage the

drive.

Asymmetric Ground System(Corner Grounded TN Systems)

Caution: Do not remove the RFI jumper while the input terminal of the AC motor drive carries power.

In the following four situations, the RFI jumper must be removed. This is to prevent the system from

grounding through the RFI capacitor, damaging the AC motor drive.

RFI jumper must be removed

1 Grounding at a corner in a triangle configuration 2. Grounding at a midpoint in a polygonal

configuration

XJ//H% L1 L1
YN %LZ WLZ
L3

L3

3.

No stable neutral grounding in a three-phase
autotransformer configuration

L1—§
+— L1

L2

|

U K,T%A Lo
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RFI jumper can be used

symmetrical grounding power system.

Internal grounding through RFI capacitors, which reduce
electromagnetic radiation. In a symmetrically grounding
power system with higher EMC requirements, an EMC filter
can be installed. As a reference, the diagram on the right is a

L1

L2
L3
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1-6 Dimensions

Frame A
A-1: VFDOO7FP4EA-52, VFDO15FP4EA-52, VFD022FP4EA-52, VFD0O37FP4EA-52, VFD040FP4EA-52,
VFDO55FP4EA-52, VFDO75FP4EA-52

W ~SEE DETAIL A
‘ W1 | D1 ‘
| |
(=N AT S
— — -
Va N il —
O0D
()
OooOoa
SO
E T
=i e |
\SEE DETAIL B
s
¢ S
Iy 1 92

23 e

o
ko oo

@ 91 S

DETAIL A
(MOUNTING HOLE)

DETAIL B
(MOUNTING HOLE)

Unit: mm [inch]

Frame W W1 H H1 D D1 S1 1 2 3
A 161.0 | 1350 | 366.4 | 356.0 ] 199.0 6.5 254 20.3 20.3
[6.34] | [5.31] | [14.43] | [14.02] [7.83] | [0.26] | [1.00] | [0.80] | [0.80]
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Frame A

A-2: VFDOO7FP4EA-52S, VFDO15FP4EA-52S, VFD022FP4EA-52S, VFD037FP4EA-52S,
VFDO40FP4EA-52S, VFD0O55FP4EA-52S, VFDO75FP4EA-52S

W - SEE DETAIL A

W D1
I ] :
Ty I

Oooad

ooo

oD

OO

OBo

E T

S T
D |
S
S
DETAIL A DETAIL B
(MOUNTING HOLE) (MOUNTING HOLE)

Unit: mm [inch]
Frame w W1 H H1 D D1 S1 D1 o2 o3

A2 161.0 135.0 366.4 356.0 2440 199.0 6.5 254 20.3 20.3
[6.34] [5.31] [14.43] | [14.02] [9.61] [7.83] [0.26] [1.00] [0.80] [0.80]
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Frame A

A-3: VFDOO7FP4EA-41, VFDO15FP4EA-41, VFDO22FP4EA-41, VFDO37FP4EA-41, VFDO40FP4EA-41,
VFDO55FP4EA-41, VFDO75FP4EA-41

W
v /SEE DETAIL A o ‘

[ I N

©, (® — j

7 L1 I

Do o
ouaso
|

I I

@;K» /@ R:J i
\SEE DETAIL B
ST
ST
@ o DETAIL A DETAIL B
9= ¢  °"%2 (MOUNTING HOLE) (MOUNTING HOLE)
=
Unit: mm [inch]
Frame W W1 H H1 D D1 S1 D1 o2 o3
A3 161.0 135.0 366.4 356.0 _ 199.0 6.5 28.0 22.0 _
[6.34] [5.31] [14.43] | [14.02] [7.83] [0.26] [1.10] [0.87]
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Frame B
B-1: VFD110FP4EA-52, VFD150FP4EA-52, VFD185FP4EA-52, VFD220FP4EA-52

W
— W1 —SEE DETAIL A D1
-~ -
il I ‘ - (]
!

/@ =

N
(,
© /

_

0000
d0p
ooUoo

0
N

u@i\ ////?u 1y “jb
\SEE DETAIL B

ST
ST
@, ,@
"“‘ DETAIL A DETAIL B
° (<<</OIQ (MOUNTING HOLE) (MOUNTING HOLE)
Ny —gu
Unit: mm [inch

Frame W W1 H H1 D D1 S1 1 o2 @3
B-1 216.0 181.0 491.4 479.0 ) 229.0 8.5 41.0 25.4 20.3

[8.50] [7.13] [19.35] | [18.86] [9.02] [0.33] [1.61] [1.00] [0.80]
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B-2: VFD110FP4EA-52S, VFD150FP4EA-52S, VFD185FP4EA-52S, VFD220FP4EA-52S

—SEE DETAIL A D1

W
—- K -
=y
N AT ‘
o =0
ooog
oo
T

|

M|

DETAIL B

DETAIL A
(MOUNTING HOLE) (MOUNTING HOLE)

EUENNCAS L
Unit: mm [inch
Frame w W1 H H1 D D1 S1 1 ®2 3
B-2 216.0 181.0 491.4 479.0 274.0 229.0 8.5 41.0 25.4 20.3
[8.50] [7.13] [19.35] | [18.86] | [10.79] [9.02] [0.33] [1.61] [1.00] [0.80]
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Frame B
B-3: VFD110FP4EA-41, VFD150FP4EA-41, VFD185FP4EA-41, VFD220FP4EA-41
W
W —SEE DETA\L‘A D _
I —
[N i ‘ - (]
6 = J [ H*T’é
/f; 1. ‘
E T Z
. Y [
k) o) 7y B
\SEE DETAIL B
L. & 2 ST
m | 7 f’/6
o1 ||| AN
7 = DETAIL A DETAIL B
(MOUNTING HOLE) (MOUNTING HOLE)
Unit: mm [inch
Frame W W1 H H1 D D1 S1 1 2 3
5.3 216.0 | 181.0 | 4914 | 479.0 ] 229.0 8.5 418 28.0 22.0
[8.50] | [7.13] | [19.35] | [18.86] [9.02] | [0.33] | [1.65] | [1.10] | [0.87]




Frame C

C-1: VFD300FP4EA-52, VFD370FP4EA-52

W /SEE DETAIL A
W1 /
I H‘\W WL. I
e _ )
\2) ® T T
L@\ oA
| i — L ——
SEE DETAIL B
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H2

D1

Oe

_

%

S1

@
(4]

S2

5

DETAIL A

(MOUNTING HOLE)

DETAIL B

(MOUNTING HOLE)

Unit: mm [inch]

Frame W WA1 w2 H H1 H2 D
C-1 282.0 231.0 271.0 630.0 611.0 602.5 265.0
[11.10] [9.09] [10.67] [24.8] [24.06] [23.72] [10.43]
Frame D1 S1 S2 b1 D2 »3 4
C-1 27.8 9.0 16.0 51.0 41.0 25.4 20.3
[1.09] [0.35] [0.63] [2.01] [1.61] [1.00] [0.80]
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Frame C

C-2: VFD300FP4EA-52S, VFD370FP4EA-52S

/SEE DETAIL A

D1

H2

D2

Oe

SEE DETAILB

=

&)

(MOUNTING HOLE)

®
®
S2 |
S1
S1

DETAIL A DETAIL B

(MOUNTING HOLE)

w2
Unit: mm [inch]
Frame w W1 W2 H H1 H2 D D1
C-2 282.0 231.0 271.0 630.0 611.0 602.5 310.0 265.0
[11.10] [9.09] [10.67] [24.8] [24.06] [23.72] [12.20] [10.43]
Frame D2 S1 S2 1 o2 o3 o4
C-2 27.8 9.0 16.0 51.0 41.0 254 20.3
[1.09] [0.35] [0.63] [2.01] [1.61] [1.00] [0.80]

1-20




Frame C

C-3: VFD300FP4EA-41, VFD370FP4EA-41

SEE DETAIL A
W

| - | 4
LAT 1A 0
° _ )

a N
%) e T T

| S

\ J
AN ja
T T [5e  eo] i —

\SEE DETAIL B
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H2

S1

7

DETAIL A
(MOUNTING HOLE)

S2

A

DETAIL B

(MOUNTING HOLE)

w2
Unit: mm [inch]
Frame w WA1 W2 H H1 H2 D
c-3 282.0 231.0 271.0 630.0 611.0 602.5 265.0
[11.10] [9.09] [10.67] [24.80] [24.06] [23.72] [10.43]
Frame D1 S1 S2 o1 o2 (OX] o4
c.3 27.8 9.0 16.0 51.0 34.0 28.0 22.0
[1.09] [0.35] [0.63] [2.01] [1.34] [1.10] [0.87]

1-21
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Frame DO

DO0-1: VFD450FP4EA-52, VFD550FP4EA-52

W SEE DETAIL A
[ wi |
AN o/
® — @
Omo
EOm»
O8O
OOD
©® ® ‘:E T
@® ®
SEE DETAIL B
V‘ 0) v W
Sy 9

(MOUNTING HOLE)

D1

H2

S1

O

DETAIL A

oA

S1
DETAIL B

(MOUNTING HOLE)

Unit: mm [inch]

Frame W W1 H H1 H2 D
DO-1 308.0 272.0 680.0 651.0 622.0 307.0
[12.13] [10.71] [26.77] [25.63] [24.49] [12.09]
Frame D1 S1 S2 D1 b2 »3 4
DO-1 17.0 13.0 18.0 51.0 41.0 25.4 20.3
[0.67] [0.51] [0.71] [2.01] [1.61] [1.00] [0.80]

1-22




Frame DO

DO0-2: VFD450FP4EA-52S, VFD550FP4EA-52S
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D1

D2

W SEE DETAIL A
‘ w1
@ — @
_
=]
omg
OB
a ]
[]n]e)
® oz g
® ®
SEE DETAIL B

DETAIL A
(MOUNTING HOLE)

DETAIL B

(MOUNTING HOLE)

Unit: mm [inch]

Frame W W1 H H1 H2 D D1
D02 308.0 272.0 680.0 651.0 622.0 352.0 307.0
[12.13] [10.71] [26.77] [25.63] [24.49] [13.86] [12.09]
Frame D2 S1 S2 1 2 3 4
D02 17.0 13.0 18.0 51.0 41.0 25.4 20.3
[0.67] [0.51] [0.71] [2.01] [1.61] [1.00] [0.80]

1-23
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Frame DO

DO0-3: VFD450FP4EA-41, VFD550FP4EA-41

W SEE DETAIL A
[ - |
L
[my ]
CGO»
o®g
OO
@ @ E T
-
® ®
=S N
SEE DETAIL B
Ny \y
S y § 8

H2

D1

@ ]
S2
S1
DETAIL A DETAIL B

(MOUNTING HOLE)

(MOUNTING HOLE)

Unit: mm [inch]
Frame w WA1 H H1 H2 D
DO-3 308.0 272.0 680.0 651.0 622.0 307.0
[12.13] [10.71] [26.77] [25.63] [24.49] [12.09]
Frame D1 S1 S2 D1 b2 »3 4
DO-3 17.0 13.0 18.0 51.0 44.0 28.0 22.0
[0.67] [0.51] [0.71] [2.01] [1.73] [1.10] [0.87]

1-24




Frame D

D-1: VFD750FP4EA-52, VFDO00OFP4EA-52
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W SEE DETAIL A D
W1 D1 -
- |
N . — .
)
@ ) ®
®
:
DEJCI:D
(] O
SO
O a
OOO
@ ®
Tz g °
@
@ ®
@
@
@ @
S2
SEE DETAIL B
S1
@ sl
DETAIL A DETAIL B

(MOUNTING HOLE)  (MOUNTING HOLE)

e

Unit: mm [inch]

Frame W W1 H H1 H2 D
D-1 370.0 334.0 770.0 739.0 707.0 335.0
[14.57] [13.15] [30.31] [29.09] [27.83] [13.19]
Frame D1 S1 S2 b1 D2 d3 4
D-1 17.0 13.0 18.0 64.0 51.0 254 20.3
[0.67] [0.51] [0.71] [2.52] [2.01] [1.00] [0.80]

1-25
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Frame D

D-2: VFD750FP4EA-52S, VFDO00OFP4EA-52S

W SEE DETAIL A D1
D2
[ Wi 1 47»«
Al = ul . JO
— ) @
@
‘
o0
GO
oMo
O0D
® ® ®
I ¢ °
®
1] Te
®
®
®
@
s2 L
\ 0
SEE DETAIL B
[~ !
/ Y g § @ n
s
DETAIL A DETAIL B

e

ey

A
/\

(MOUNTING HOLE) ~ (MOUNTING HOLE)

Unit: mm [inch]
Frame w WA1 H H1 H2 D D1
D-2 370.0 334.0 770.0 739.0 707.0 380.0 335.0
[14.57] [13.15] [30.31] [29.09] [27.83] [14.96] [13.19]
Frame D2 S1 S2 D1 b2 »3 4
D-2 17.0 13.0 18.0 64.0 51.0 25.4 20.3
[0.67] [0.51] [0.71] [2.52] [2.01] [1.00] [0.80]

1-26
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Frame D
D-3: VFD750FP4EA-41, VFDO0OFP4EA-41

W SEE DETAIL A D
| W1 | D1
AL T )
® @
® — ) @
®
‘
T
GO®»
ovyg
OO0
® ® ®
Iz T ¢
® ® °
@
@ ®
® ®
® @

2

SEE DETAIL B

DETAIL A
(MOUNTING HOLE)

[l
i

DETAIL B

(MOUNTING HOLE)

Unit: mm [inch]

Frame W W1 H H1 H2 D
D-3 370.0 334.0 770.0 739.0 707.0 335.0
[14.57] [13.15] [30.31] [29.09] [27.83] [13.19]
Frame D1 S1 S2 b1 D2 »3 4
D-3 17.0 13.0 18.0 62.0 28.0 22.0
[0.67] [0.51] [0.71] [2.44] [1.10] [0.87] -

1-27
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1-7 Digital Keypad

KPC-CC02
72.0[2.83] _ 15.0[0.59]

A
!

A

116.0[4.57]

1-28
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Chapter 2 Installation

Mounting Clearance

M Prevent fiber particles, scraps of paper, shredded wood saw dust, metal particles, etc. from adhering
to the heat sink

M Install the AC motor drive in a metal cabinet. When installing one drive below another one, use a
metal separation between the AC motor drives to prevent mutual heating and to prevent the risk of
fire accident.

M Install the AC motor drive in Pollution Degree 2 environments only: normally only nonconductive
pollution occurs and temporary conductivity caused by condensation is expected.

The appearances shown in the following figures are for reference only.

Airflow direction: 4'"(Blue arrow) inflow < (Red arrow) outflow <« (Black) distance

Single drive installation Side-by-side installation

Dz i D0 7077 ///////////////%
[ Yl 4 PNBON 7B Nk
Z B B % Z B B B % Z D

%4—» Inverter 4—»% %4—» Inverter |- Inverter 4—»% %4—» Inverter
SN N S LN RN S

Figure 2-1 Figure 2-2

Multiple drives side-by-side installation in rows

For installation in rows, it is recommended installing a barrier between the drives. Adjust the size/depth of
the barrier till the temperature measured at the fan’s inflow side is lower than the operation temperature.
Operation temperature is defined as the temperature measured 50mm away from the fan’s inflow side. (As
shown in the figure below)

=% RN
.
é B & B Z % D
%‘1—-— Inverter [« Inverter ﬂ% %«1—» Inverter
o % o
% —50 mm —50 m% % %
% ; A : -~ -'} tA%
mm—— | il %
B N Yl
7 % %
/ % %
% / /
%4&- Inverter —‘.C'; Inverter jh»% % 0 | t
Z Z %4—» nverter
% =50 mm—F— 50 m% 7 7
Z }A i-Ta «-. Ta *-l }}A %
Ty W) Ta=50°C
Figure 2-3

2-1
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Minimum mounting clearance

Frame A [mm] B [mm] C [mm] D [mm]
A~B 60 15 - -
C~D 100 25 - -
[I=HnoTE

%  (As shown in the left figure). The mounting clearances are not for installing the drvie in a confined space (such
as cabinet or electric box). When installing in a confined space, except the same minimum mounting
clearances, it needs to have the ventilation equipment or air conditioner to keep the surrounding temperature
lower than the operation temperature.

%  The following table shows heat dissipation and the required air volume when installing a single drive in a
confined space. When installing multiple drives, the required air volume shall be multiplied by the number of

the drives.

%  Please refer to the chart “Air Flow Rate for Cooling” for ventilation equipment design and selection.

%  Please refer to the chart “Power Dissipation” for air conditioner design and selection.

Frame A

VFDOO7FP4EA-41, VFDOO7FP4EA-52, VFDOO7FP4EA-52S,
VFDO15FP4EA-41, VFDO15FP4EA-52, VFDO15FP4EA-52S,
VFDO022FP4EA-41,VFD022FP4EA-52, VFD022FP4EA-528S,
VFDO37FP4EA-41,VFDO37FP4EA-52, VFDO37FP4EA-528S,
VFD0O40FP4EA-41,VFDO40FP4EA-52, VFDO40FP4EA-528S,
VFDO55FP4EA-41,VFDO55FP4EA-52, VFDOS5FP4EA-528S,
VFDO75FP4EA-41, VFDO75FP4EA-52, VFDO75FP4EA-52S

Frame B

VFD110FP4EA-41,VFD110FP4EA-52, VFD110FP4EA-52S,
VFD150FP4EA-41,VFD150FP4EA-52, VFD150FP4EA-528S,
VFD185FP4EA-41,VFD185FP4EA-52, VFD185FP4EA-528S,
VFD220FP4EA-41, VFD220FP4EA-52, VFD220FP4EA-52S

Frame C

VFD300FP4EA-41, VFD300FP4EA-52, VFD300FP4EA-52S,
VFD370FP4EA-41,VFD370FP4EA-52, VFD370FP4EA-52S

Frame DO

VFD450FP4EA-41,VFD450FP4EA-52, VFD450FP4EA-528S,
VFD550FP4EA-41,VFD550FP4EA-52, VFD550FP4EA-52S

Frame D

VFD750FP4EA-41,VFD750FP4EA-52, VFD750FP4EA-528S,
VFD900FP4EA-41,VFD900FP4EA-52, VFDI900OFP4EA-52S

-

///////?T///////////
A

ENOTE|

NN

}o

Inverter

temperature.

bo

the number the drives.

MM

\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
P

design and selection.

selection.

% The mounting clearance stated in the figure is for installing the drive in an
open area. To install the drive in a confined space (such as cabinet or
electric box), please follow the following rules: (1) Keep the minimum
mounting clearances. (2) Install a ventilation equipment or an air
conditioner to keep surrounding temperature lower than operation

The following table shows the heat dissipation and the required air
volume when installing a single drive in a confined space. When
installing multiple drives, the required air volume shall be multiplied by

% Refer to the chart (Air flow rate for cooling) for ventilation equipment

-

Figure 2-4

} V/ % Refer to the chart (Power dissipation) for air conditioner design and

Different control mode will affect the derating. See Pr06-55 for more
information.

Ambient temperature derating curve shows the derating status in
different temperature in relation to different protection level.

2-2
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Air flow rate for cooling Power dissipation of AC motor drive
Model No. Flow Rate [cfm] Power Dissipation [watt]

External Internal | Total | Loss External | Internal Total
VFDOO7FP4EA-41/ 52 / 52S - 14 14 32 20 52
VFDO15FP4EA-41/ 52 / 52S - 14 14 43 21 64
VFDO022FP4EA-41/ 52 / 52S 34 14 48 74 25 99
VFDO37FP4EA-41/ 52 / 52S 34 14 48 92 26 118
VFDO40FP4EA-41/ 52 / 52S 34 14 48 113 26 139
VFDO55FP4EA-41/ 52 / 52S 34 14 48 139 27 166
VFDO75FP4EA-41/ 52 / 52S 34 14 48 195 29 224
VFD110FP4EA-41/ 52 / 52S 88 14 102 240 34 274
VFD150FP4EA-41/ 52 / 52S 88 14 102 309 38 347
VFD185FP4EA-41/ 52 / 52S 88 14 102 353 39 392
VFD220FP4EA-41/ 52 / 52S 88 14 102 449 47 496
VFD300FP4EA-41/ 52 / 52S 200 29 229 618 84 702
VFD370FP4EA-41/ 52 / 52S 200 29 229 726 87 813
VFD450FP4EA-41/ 52 / 52S 285 29 314 864 82 946
VFD550FP4EA-41/ 52 / 52S 285 29 314 1068 84 1152
VFD750FP4EA-41/ 52 / 52S 330 29 359 1407 111 1518
VFD900FP4EA-41/ 52 / 52S 330 29 359 1623 114 1737

s The required airflow shown [ The heat dissipation shown in the
in chart is for installing single chart is for installing single drive in
drive in a confined space. a confined space.

%  When installing the multiple [ When installing the multiple drives,
drives, the required air volume of heat dissipation should
volume should be the be the heat dissipated for single
required air volume for drive X the number of the drives.
single drive X the number of |« Heat dissipation for each model is
the drives. calculated by rated voltage,

current and default carrier.

JEmMNOTE |

Normal control Ambient temperature derating curve

Carrier Frequency Derating

= FDO07™~185FP4EA

= FD220™~750FP4EA

VFDS00FPAEA

[ary
(=]
o

\

oo
[==]

—

[=3]
(=]

I
=}

e
(=]

Output Current Rating [%)

o

0 2 4 6 8 10
Carrier Frequency (kHz)

12

14 16

2-3



Chapter 2 Installation | CFP2000

[This page intentionally left blank]



Chapter 3 Unpacking | CFP2000

Chapter 3 Unpacking

3-1 Unpacking

3-2 The Lifting Hook

3-1
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The AC motor drive should be kept in the shipping carton or crate before installation. In order to retain the
warranty coverage, the AC motor drive should be stored properly when it is not to be used for an
extended period of time.

3-1 Unpacking

The AC motor drive is packed in the crate. Follows the following step for unpack:
Frame DO
VFD450FP4EA-41, VFD450FP4EA-52, VFD450FP4EA-52S,
VFD550FP4EA-41, VFD550FP4EA-52, VFD550FP4EA-52S

1. Remove the 4 clips by slotted screwdriver.

iy

2. Remove the cover of wood box and then take out the EPE tray and user manual.

3-2
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3. Loosen the 5 screws that fastened on the pallet.

4. Lift up the drive by using hooks through the holes.

3-3
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VFD750FP4EA-41, VFD750FP4EA-52, VFD750FP4EA-52S,
VFD900FP4EA-41, VFDO0OFP4EA-52, VFDO0OFP4EA-52S

1. Remove the 6 clips by slotted screwdriver.

2. Remove the cover of wood box and then take out the EPE tray and user manual.
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3. Loosen the 4 screws that fastened on the pallet.
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3-2 The Lifting Hook

The arrows indicate the location of the lifting holes, as shown in figure below:

Frame DO

Frame D

Ensure the lifting hook properly goes through the lifting hole, as shown in the following diagram.
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Ensure the angle between the lifting holes and the lifting device is within the specification, as shown in
the following figure.

— ) @
_

@

@
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Weight of Models
VFDXXXFP4EA-41
Frame VFDXXXFP4EA-52S
VFDXXXFP4EA-52
41.5kg [91.4 Ibs.] 41.7 kg [91.9 Ibs.]
s <\
I, I,
DO (] (]
: 4 | d
59.0 kg [130.0 Ibs.] 60.2 kg [132.6 Ibs.]
<
[9 [s
D (] (]
® d | B e
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Chapter 4 Wiring

4-1 System Wiring Diagram
4-2 Wiring
4-3 Wiring Plate Diagram

4-4 Basic Waterproof Component Wiring Diagram
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After removing the front cover, please check if the power and control terminals are clearly noted. Please
read following precautions before wiring.

M Itis crucial to turn off the AC motor drive power before any wiring installations are
made. A charge may still remain in the DC bus capacitors with hazardous voltages
even if the power has been turned off. Therefore it is suggested for users to

DANGER measure the remaining voltage by DC voltage meter before wiring. For your
personnel safety, please do not start any wiring before the voltage drops to a safe
level < 25 VDC. Wiring installation with remaning voltage condition may cause
sparks and short circuit.

M Only qualified personnel familiar with AC motor drives is allowed to perform
installation, wiring and commissioning. Make sure the power is turned off before
wiring to prevent electric shock.

M The main circuit terminals R/L1, S/L2, T/L3 are for power input. If the power is
wrongly connected to others terminals, it may result in damage to the equipment.
The voltage and current should lie within the range as indicated on the nameplate
(Chapter 1-1).

M All the units must be grounded directly to a common ground terminal to prevent
lightning strike or electric shock.

M Please make sure to tighten the screw of the main circuit terminals to prevent
sparks which is made by the loose screws due to vibration

M When wiring, please choose the wires with specification that complies with local
regulation for your personnel safety.

M Check following items after finishing the wiring:

CAUTION 1. Are all connections correct?

2. Any loosen wires?

3. Any short-circuits between the terminals or to ground?
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4-1 System Wiring Diagram

Power input terminal

terminal

Electromagnetic
contactor

contactor
AC reactor
(input terminal)
7 h AC reactor
(C ) reearc?t-gr ase (input terminal)
| EMCfilter |
Zero-phase
reactor
U/T1 V/T2 W/T3 EMC filter
@ D Zergt-phase Brake module &
reactor Brake resistor(BR)
— - —) AC reactor
— — <=} (output terminal)
AC reactor

@ (output terminal)

Power input

O O @)
NFB or fuse
'e) O o) NFB or fuse

Electromagnetic

4-3
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Please refer to Chapter 9 Specification Table
in user manual for detail

There may be a large inrush current during

power on. Refer to 7-2 NFB to select a suitable

NFB or 7-3 Fuse Specification Chart.

Switching the power ON/OFF before the
magnetic contactor more than 1xper hour can
cause damage to the drive.

When the mains power capacity is > 500kVA

or when the drive is preceded by a capacitor
bank, instantaneous peaks voltages and current
may destroy the drive. In that case itis
recommended to install an AC input reactor
which will also improve the power factor and
harmonics. The cable between reactor and
drive should be < 10m.

Please refer to Chapter 7-4.

Used to reduce radiated emission, especially

in environments with audio devices, and reduce
input and output side interference.

The effective range is AM band to 10MHz.
Please refer to Chapter 7-5.

Can be used to reduce electromagnetic

interference.
Please refer to Chapter 7-6.

Used to shorten the deceleration time of the

motor.
Please refer to Chapter 7-1.

The motor cable length will affect switching

current peaks. It is recommended to install
an AC output reactor when the motor cable
length exceeds the value in Chapter 7-4.
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4-2 Wiring

Wiring Diagram for Frame A~C

Input: 3-phase power

NFB (No Fuse Breaker) & Fuse

R (L1) 5 o
S (L2) S o
T(L3) S o
______________ 1

4,

(AES}INOTE

I

I

|

|

: It is recommended

I toinstall a protective
| circuitat RB1-RC1 to
i protectit from system 5
: damage. MC
I
I
|
|
I
I
I

When a fault occurs, the multi-function output
terminals will switch ON to shut the power and

protect the power system.

Wiring Diagram for Frame DO~D

Input: 3-phase power

NFB (No Fuse Breaker) & Fuse

R (L1) S o
S (L2) § o
T(L3) R

VW

(M NOTE |

1

1

:

: It is recommended

1 toinstall a protective
i circuitat RB1-RC1 to
\ protectit from system
| damage. MC
1
1
1
1
1
1
1

When a fault occurs, the multi-function outpu
terminals will switch ON to shut the power an

protect the power system.

Q —~

Braking resistor (optional)

-/IDC- +1/DC+ B1

|||||—

.||||_




Wiring Diagram for Frame A~H

Input: 3-phase power

Factory setting: NPN (SINK) Mode
Refer to Section 4-2-1 for wiring of NPN mode and

*Do NOT supply the mains voltage directly to
these terminals.

E PNP mode.

' FWD/STOP

: REV/STOP

E Multi-stage speed 1
! Multi-stage speed 2
! Multi-stage speed 3
' Factory ) | Multi-stage speed 4
' setting N/A

: N/A

N/A

: N/A

' i3I NOTE] Digital signal common

(ISS)dNOTE |

1. *1is ajumper between DCM, SCM1 and SCM2 as
factory setting. Remove the jumper before using
the safety function.

2. *2is ajumper between +24V, STO1 and STO2 as
factory setting. Remove the jumper before using
the safety function.

3. The +24V is for STO only, and cannot be used for
other purposes.

Chapter 4 Wiring | CFP2000

Multi-function output terminals

250VAC/3A (N.O.)
250VAC/3A (N.C.)

30VDC/5A (N.O.)
30VDC/3A(N.C.)

250VAC/1.2A(N.O.)
Estimate at COS (0.4)

250VAC/1.2A(N.C.)
Estimate at COS (0.4)

Multi-function output terminals

250VAC/3A (N.O.)
30VDC/5A (N.O.)

250VAC/1.2A(N.O.)
Estimate at COS (0.4)

Safety PLC

I

+10V/20mA

3 <

0~10V/0/4~20mA |

2|€ N
J 0~10V/0/4~20mA :

0~+10V

Analog signal common :

terminal

Modbus RS-485
Pin1~2,7, 8: Reserved
Pin 3,6 : SGND

Pin4 : SG-

Pin5: SG+

-~ Multi-function analog output
i ¢ terminal, 0~10VDC or 0/4-20mA

™ Analog signal common terminal

Multi-function analog output
terminal, 0~10VDC or 0/4-20mA

*[Expansion slot 3 1/0 & RELAY card and DC 24V external:
. power supply card (optional) '

o Main circuit terminals
@ Control circuit terminals

It Shielded wire
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4-2-1 SINK (NPN) / SOURCE (PNP) Mode

(1) Sink Mode
with internal power (+24VDC)

I —— o

MI1, ﬂ@{

T i

{ MI2. lﬂf%g

! . -

[ ! ![]i%{

@ Source Mode
with internal power (+24VDC)

| o

MI1, !l*?if }

| —

{ MI2. 1#5<7 |
J e
MI8 E{?{ |

| |

)—f% =
DCMpms———— |

| |

COM e |

| |

+24V |

|

(3) Sink Mode
with external power

@ Source Mode
with external power

(. - .

I - |

| .

MI1 | i*ﬁ{ |

kY -

) — |

| | .

MI2; b%{ i

L 4 - |

N T,

- MI8 iW{ |
4 d — |

| .

I |

— +24Ve— — 1
coMm |

| .

) |

TDCML i

___Internal circuit

External power +24V «
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4-3 Wiring Plate Diagram

Chapter 4 Wiring | CFP2000

Frame A

Screw torque:

5: [6~8kg-cm]

1~4: [14~16kg-cm]

o2 ¢

J@LI

DO0® | |

[©

]
)
=i

\\L@@@@
=t :
7
3

Frame B

Screw torque:
1~4: [14~16kg-cm]
5: [6~8kg-cm]

BE

0O MOTOR/OCI
‘1“2‘ U/T[VIT2[WIT3)

e [ [

€]
(€]

Frame C

Screw torque:

1~6: [12~15kg-cm]
7~8: [12~15kg-cm]

| FD POWER /C10]

UIT1

O MOTOR /00
VIT2

wrs)

|| (R ] sh2 T8

o|B1/B2)

.| !_‘T ,
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4-4 Basic Waterproof Component Wiring Diagram

Frame A

Shielding for Motor Cable

Grommet (4X) for Control Cable

Cable Range: 8~ 13mm
Cable Gland (2X) for Power and Motor Cables
(Prepared by end user self in accordance with
the cable O.D.)

Frame B

Shielding for Control Cable

o O _POWER/OO
RIL1J[SL2][T/L3

O _MOTOR /00
Z‘U/T‘H\/TTZ\ [T

Shielding for Motor Cable

Grommet (4X) for Control Cable
Cable Range: 8~ 13mm

Cable Gland (2X) for Power and Motor Cables
(Prepared by end user self in accordance with
the cable O.D.)
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Frame C/DO

Bl

Chapter 4 Wiring | CFP2000

Shielding for Control Cable

IS

Tj FD POWER /01 | ©

O MOTOR /00O 1%

RIL1 | S/L2 || TIL3 i | viT2 | WIT3
HorekeH OTOH,
©
5)_Shielding for Motor Cable

Grommet (4X) for Control Cable
Cable Range: 8~ 13mm

Cable Gland (2X) for Power and Motor Cables
(Prepared by end user self in accordance with
the cable O.D.)

T
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Frame D
08 | diesd
o [-]
n Shielding for Control Cable
L
@ POWER ] +1 I MOTOR b
[ mrL1 | sn2 | ws DC+ \E [ umi | vm2 | wims |
@ I i i il i @

@ Shielding for Motor Cable

e

Grommet (4X) for Control Cable
_Cable Range: 8~13mm
Cable Gland (2X) for Power and Motor Cables
(Prepared by end user self in accordance with
the cable O.D.)
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Chapter 5 Main Circuit Terminals

5-1 Main Circuit Diagram

5-2 Main Circuit Terminals
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CAUTION

Main power terminals

]

N~

]

Do not connect 3-phase model to one-phase power. R/L1, S/L2 and T/L3
has no phase-sequence requirement, it can be used upon random
selection.

It is recommend adding a magnetic contactor (MC) to the power input wiring
to cut off power quickly and reduce malfunction when activating the
protection function of the AC motor drive. Both ends of the MC should have
an R-C surge absorber.

Please use voltage and current within the specification.

When using a general GFCI (Ground Fault Circuit Interrupter), select a
current sensor with sensitivity of 200mA or above and not less than
0.1-second operation time to avoid nuisance tripping.

Please use the shield wire or tube for the power wiring and ground the two
ends of the shield wire or tube.

Do NOT run/stop AC motor drives by turning the power ON/OFF. Run/stop
AC motor drives by RUN/STOP command via control terminals or keypad. If
you still need to run/stop AC motor drives by turning power ON/OFF, it is
recommended to do so only ONCE per hour.

Connect the drive to a 3-phase three-wire or 3-phase four-wire Wye system
to comply with UL standards.

Output terminals for main circuit

4]
]

Use well-insulated motor, suitable for inverter operation.

When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to
the motor terminals U/T1, V/T2, and W/T3, respectively, the motor will rotate
counterclockwise (as viewed on the shaft end of the motor) when a forward
operation command is received. To permanently reverse the direction of
motor rotation, switch over any of the two motor leads

Foward
Running

Terminals for connecting DC reactor, external brake resistor,
external brake resistor and DC circuit

]

Connect a brake resistor or brake unit in applications with frequent
deceleration ramps, short deceleration time, too low brake torque or
requiring increased brake torque.

Braklng reS|stor (optional) -"/ Braklng resistor (optlonal)

The external brake resistor of Frame A, B and C should connect to the
terminals (B1, B2) of AC motor drives.

For those models without built-in brake resistor, please connect external
brake unit and brake resistor (both of them are optional) to increase brake

torque.
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When the terminals +1/DC+, -/DC- are not used, please leave the terminals
open.

DC+ and DC- are connected by common DC bus, please refer to Chapter
5-1(Main Circuit Terminal) for the wiring terminal specification and the wire
gauge information.

Please refer to the VFDB manual for more information on wire gauge when
installing the brake unit.
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5-1 Main Circuit Diagram

Wiring Diagram for Frame A~C

Input: 3-phase power Braking resistor (optional)

+1/DC+ B1

NFB (No Fuse Breaker) & Fuse -/DC-

R (L1) S o | R (L1)
S (L2) s o | S (L2)
T(L3) 5 o | T(L3)

..|||_

Wiring Diagram for Frame DO~D

Input: 3-phase power

1 |
1 |
I 1
1 H ; 1
| |
! Braking module |
: (optional) :
I 1
I 1
| I
I I
I I

NFB (No Fuse Breaker) & Fuse

N
R (L1) 5 © I
S (L2) & o |
T (L3) 5 o |

|||||—

Terminals Descriptions

R/L1, S/L2, T/L3  |AC line input terminals 3-phase
U/T1, VIT2, W/T3  |AC drive output terminals for connecting 3-phase induction motor

Connections for brake unit (VFDB series)

+1/DC+, -/DC- (=30kW, built-in brake unit)
Common DC Bus
B1, B2 Connections for brake resistor (optional)
@ Earth connection, please comply with local regulations.
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5-2 Main Circuit Terminals

Frame A-1/A-3 Main circuit terminals:
&) ® [f you install at Ta 40°C above environment, please select copper wire
%‘1 r which have voltage rating 600V and temperature resistant 90°C or above.
I ® |[f you install at Ta 40°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.
®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, B1, B2
. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (+10%)
VFDOO7FP4EA-41/52 M3.5
VFDO15FP4EA-41/52 12 AWG 10kg-cm
VFDO022FP4EA-41/52 [3.3mm?] [8.7 Ib-in.]
VFDO37FP4EA-41/52 2 [0.98Nm]
[eXe] Q
B VFDO40FP4EA-41/52 | 10 AWG [5.3mm’] M4.0
w00 0 0 o~ VFDO55FP4EA-41/52 10AWG 18kg-cm
@_1® [5.3mm?] [15.6 Ib-in.]
VFDO75FP4EA-41/52 [1.77Nm]
@ . DC- - DC+
. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (+10%)
VFDOO7FP4EA-41/52
VFDO15FP4EA-41/52 12 AWG M4.0
VFDO022FP4EA-41/52 [3.3mm?] 18Kk : m
VFDO37FP4EA-41/52 | 10 AWG [5.3mm?] 15 G%E)(iin ]
VFDO40FP4EA-41/52 : ’
VFDO55FPAEA-41/52 [;03/*”‘1’\;% [1-77Nm]
VFDO75FP4EA-41/52 '

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPUZ2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

W

Ring lug 33, L“E‘
“
Figure 1. Figure 2.
A B C D d2 E F W T

(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
121 3.6 6.1 5.6 4.3 7.0 6.1 7.3 1.0
Unit: mm
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Frame A-2 Main circuit terminals:
) ) ® If you install at Ta 40°C above environment, please select copper wire
%’i { M @ } i‘% which have voltage rating 600V and temperature resistant 90°C or above.
® |f you install at Ta 40°C environment, please select copper wire which
° li have voltage rating 600V and temperature resistant 75°C or 90°C.

E ®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

R/L1, S/L2, T/L3
. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (£10%)
s —L VFDOO7FP4EA-52S
© %@ VFDO015FP4EA-52S 12 AWG
%ﬂﬁﬂ VFD022FP4EA-52S [3.3mm?] 8kg-cm
& VFDO37FP4EA-52S | 10 AWG [5.3mm?] [6.91b-in.]
N w0 o o o o VFDO40FP4EA-52S OAWG [0.78Nm]
e VFDO55FP4EA-52S [5.3mm?]
VFDO75FP4EA-52S '
U/T1, VIT2, W/T3, B1, B2
. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (£10%)
DISOIMICICRE 18 VFDOO7FP4EA-52S M3.5
S = VFDO015FP4EA-52S 12 AWG 10kg-cm
VFD022FP4EA-52S [3.3mm?] [8.7 Ib-in.]
VFDO37FP4EA-52S 2 [0.98Nm]
VFDO4OFP4EA-525 | |0 AWG [5-3mm] M4.0
VFDO55FP4EA-52S 10AWG 18kg-cm
[5.3mm?] [15.6 Ib-in.]
VFDO75FP4EA-52S [1.77Nm]
@ . DC- - DC+
. : . Torque
Models Max. Wire Gauge | Min. Wire Gauge (ﬂg%)
VFDOO7FP4EA-52S
VFDO15FP4EA-52S 12 AWG M4.0
VFDO022FP4EA-52S [3.3mm?] 18k ;cm
VFDO37FP4EA-52S | 10 AWG [5.3mm?] [15 6glb-in ]
VFDO040FP4EA-52S ’ ’
VFDO55FP4EA-52S 10AWG [1-77Nm]
[5.3mm?]

VFDO75FP4EA-52S

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

W

Ring lug d L“{*
I
Figure 1. Figure 2.
A B C D d2 E F W T

(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
12.1 3.6 6.1 5.6 4.3 7.0 6.1 7.3 1.0
Unit: mm
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Frame B-1/B-3 Main circuit terminals:
A A ® If you install at Ta 40°C above environment, please select copper wire
& which have voltage rating 600V and temperature resistant 90°C or above.

8

® If you install at Ta 40°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @, B1, B2, DC-,DC+

©,
,E ® ° [d] o ® l\
U= =

i : ; Torque
Models Max. Wire Gauge | Min. Wire Gauge (+10%)
VFD110FP4EA-41/52
VFD150FP4EA-41/52 8 AWG [8.4mm?] M5
6 AWG [13.3mm?] 2215;%E>Cm
VFD185FP4EA-41/52 [21.7 lb-in.]
6 AWG [13.3mm?]  [2.45Nm]
VFD220FP4EA-41/52

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

w

Ring lug d L_‘ r«
< ﬁ> ‘ <ﬁ Heat shrink tube
| 1)
D I
Figure 1. Figure 2.
A B C D dz2 E F w T

(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
23.8 6.0 13.3 9.0 5.3 11.0 13.3 12.0 1.5
Unit: mm
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Main circuit terminals:

= ® If you install at Ta 40°C above environment, please select copper wire
o1 which have voltage rating 600V and temperature resistant 90°C or above.
s ® |f you install at Ta 40°C environment, please select copper wire which

have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not

reduce the wire gauge when using higher temperature wire.
R/L1, S/L2, T/L3

. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (£10%)
[© VFD110FP4EA-528 8 AWG
VFDISOFPAEA62S |\ o [BAmmy | SHECH
VFD185FP4EA-52S ' 6 AWG 2 bGij
VFD220FP4EA-52S [13.3mm?] '
? U/T1, VIT2, W/T3, B1,B2, © . -/DC- - +1/DC+
. . . Torque
Models Max. Wire Gauge | Min. Wire Gauge (£10%)
VFD110FP4EA-52S8 8 AWG M5.0
VFD150FP4EA-52S 5 [8.4mm?] 25kg-cm
VFD185FP4EA52s | 0 AWG [13.3mm’] 6 AWG [21.71b-in.]
] ) VFD220FP4EA-52S [13.3mm?] [2.45Nm]
= M It needs following additional terminal when wiring. The additional

terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

w

Ring lug d2 t——H«
) T e
Il
D
Figure 1. Figure 2.
A B C D d2 E F W T

(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
23.8 6.0 13.3 9.0 5.3 11.0 13.3 12.0 1.5
Unit: mm
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Main circuit terminals:

® |f you install at Ta 40°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

® If you install at Ta 40°C environment, please select copper wire which have
voltage rating 600V and temperature resistant 75°C or 90°C.

® For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which is
according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @, B1, B2, -/DC-,+1/DC+

i ; : Torque
Models Max. Wire Gauge | Min. Wire Gauge (118%)
VFD300FP4EA-41/52 4 AWG2 M8
2 AWG [33.6mm?] [21.2mm?] 81.6kg-cm
' 2 AWG [70.8 Ib-in.]

VFD370FP4EA-41/52 [33.6mm?| [8.00Nm]

UL installations must use 600V, 90°C wire. Use copper wire only.

M It needs following additional terminal when wiring. The additional terminal
dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

w

Ring lug d2,

t

OL\\/

< o
m ‘ﬂ} Heat shrink tube

i
0 u\m

Figure 1 Figure 2
A B C D d2 E F w T
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
40 10 10 15 8.3 13 12 22 2.5

Unit: mm
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Frame C-2

fGETAITED
el

7 1—° ol

@ : 7
o |B1B2 P s
I DHEHE)

@

Main circuit terminals:

® If you install at Ta 40°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

® If you install at Ta 40°C environment, please select copper wire which have
voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which is
according to the requirements and recommendations from UL. Do not

reduce the wire gauge when using higher temperature wire.
R/L1, S/L2, T/L3 (Stranded wire only)

Models Mg);u\/glV;re Min. Wire Gauge (T;rg;)e)
4AWG
VFD300FPAEA-52S 0/ 21 2] 21kg-cm
VED370FP4EA528 | [33:6mm] 2ANG [328 'ozétril_::j]
[33.6mm?] '
U/T1, VIT2, WiT3, @, B1, B2, -/DC-, +1/DC+
Models Mg);u\gge Min. Wire Gauge Erg;)e)
4 AWG M8
VFD300FPAEAB2S 5 e [21.2mm?] 81.6kg-cm
[33.6mm?] 2 AWG [70.8 Ib-in.]
VFD370FP4EA-52S (35 6] 18.00Nm]

M It needs following additional terminal when wiring. The additional terminal
dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation

shall be installed over the live part.
w

Ring lug 42 L.H*

-
Lv
o [T

Heat shrink tube

Figure 1 Figure 2
A B C D dz2 E F W T
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
40 10 10 15 8.3 13 12 22 25

Unit: mm
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Frame DO0-1 / DO-3
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Main circuit terminals:

° If you install at Ta 35°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

° If you install at Ta 35°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @, -/DC-,+1/DC+

i : : Torque
Models Max. Wire Gauge Min. Wire Gauge (+10%)
VFD450FP4EA-41/52 1 AWG2 M8
2 [42.4mm?] 81.6kg-cm
1/0 AWG [53.5mm?] 1/0 AWG 70.8 Iboin ]
VFD550FP4EA-41/52 . .

[563.5mm?] [8.00Nm]

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPUZ2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

w

t

Ring lug <92 ——r-T«
m {
OL U w

lil | lilj

. Wire
Figure 1. Figure 2.

Heat shrink tube

A B C D d2 E F W t
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)

39 10.5 10 20 8.3 13 11.5 22 2.5

Unit: mm
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Frame DO-2 Main circuit terminals:

R/L1, S/L2, T/L3 (Stranded wire only)
Models Max. Wire Gauge

VFD450FP4EA-52S

VFD550FP4EA-52S

U/T1, VIT2, WIT3, @, -/IDC-, +1/DC+

o 0o o

[ &

shall be installed over the live part.

w
2, t

i

fer

Ring lug

1/0 AWG [53.5mm?]

Models Max. Wire Gauge
e T T&
° . VFD450FP4EA-52S
e 5 L 1/0 AWG [53.5mm?]
i Nl VFD550FP4EA-52S

Min. Wire Gauge
1AWG

[42.4mm?]
1/0 AWG
[63.5mm?]

Min. Wire Gauge
1AWG

[42.4mm?]
1/0 AWG
[63.5mm?]
M It needs following additional terminal when wiring. The additional

terminal dimension should comply with the following figure 1.
M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation

® If you install at Ta 35°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

® |f you install at Ta 35°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

Torque
(£10%)

63.3kg-cm
[55Ib-in.]
[6.20Nm]

81

Torque
(£10%)

M8

.6kg-cm

[70.8 Ib-in]
[8.00Nm]

?; i 131:1

Heat shrink tube

. Wire
Figure 1. Figure 2.
A B C D d2 E F W t
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
39 10.5 10 20 8.3 13 11.5 22 2.5
Unit: mm
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Main circuit terminals:

° If you install at Ta 30°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

° If you install at Ta 30°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @, -/DC-,+1/DC+

Models Max. Wire Gauge | Min. Wire Gauge ;E_ﬂrg(lf/oe)
3/0AWG M8
VFD750FP4EA-41/52 4/0 AWG [85mm2] 200kg-cm
[107mm?] 4/0AWG [173 Ib-in.]

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPUZ2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

w

t

Ring lug <92 ——r-T«
m {
OL U w

lil | lilj

Heat shrink tube

Figure 1. Figure 2.
A B C D d2 E F w t
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
42 12 10 23 8.3 13 14 23 3.5

Unit: mm

5-13



Chapter 5 Main Circuit Terminals | CFP2000

Frame D-2 Main circuit terminals:

R/L1, S/L2, T/L3

VFD750FP4EA-52S

VFD900FP4EA-52S

VFD750FP4EA-52S

ﬁ
ﬁ

S

VFD900FP4EA-52S

W

Ring lug 35, '—-H«
o T [
L N
O

Models Max. Wire Gauge

4/0 AWG [107mm?]
4/0AWG [107mm?]

U/T1, VIT2, WIT3, @, -/IDC-, +1/DC+
Models Max. Wire Gauge

4/0 AWG [107mm?]
4/0AWG [107mm?]

Min. Wire Gauge

3/0AWG [85mm?]

Min. Wire Gauge

® If you install at Ta 30°C above environment, please select copper wire
which have voltage rating 600V and temperature resistant 90°C or above.

® |f you install at Ta 30°C environment, please select copper wire which
have voltage rating 600V and temperature resistant 75°C or 90°C.

®  For UL installation compliant, you have to use copper wires when
installation, the wire gauge is based on temperature resistant 75°C which
is according to the requirements and recommendations from UL. Do not
reduce the wire gauge when using higher temperature wire.

Torque
(£10%)

M8

200kg-cm

[173 Ib-in.]

[19.62Nm]

3/0AWG [85mm?]

Torque
(£10%)

M8

200kg-cm

[173 Ib-in.]

[19.62Nm]

M It needs following additional terminal when wiring. The additional
terminal dimension should comply with the following figure 1.

M  After crimping the wire to the ring lug (must UL approved), UL and CSA
approved R/C(YDPU2) heat shrink tubing rated min 600VAC insulation
shall be installed over the live part.

Figure 1.

A B C D d2 E F w t
(MAX) | (MAX) | (min) | (MAX) | (min) | (min) | (min) | (MAX) | (MAX)
42 12 10 23 8.3 13 14 23 3.5

Unit: mm
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Chapter 6 Control Terminals

6-1 Remove the Cover for Wiring
6-2 Specifications of Control Terminal

6-3 Remove the Terminal Block
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Analog input terminals (AVI1, AVI2, ACI, ACM)

M Analog input signals are easily affected by external noise. Use shielded wiring and
CAUTION keep it as short as possible (<20m) with proper grounding. If the noise is inductive,
connecting the shield to terminal ACM can bring improvement.
M When using analog input signal in the circuit, twisted pair is suggested to use for
dealing with weak signal.
M If the analog input signals are affected by noise from the AC motor drive, please
connect a capacitor and ferrite core as indicated in the following diagram.

Wind each wire
3 times or more
— around the core

q ) AVI1/AVI2/ACI

¢ ) ACM

Ferrite core

Digital inputs (FWD, REV, MI1~MI8, COM)
M When using contacts or switches to control the digital inputs, please use high quality
components to avoid contact bounce.

M The “COM” terminal is the common side of the photo-coupler. Any of wiring method,
the “common point” of all photo-coupler must be the “COM”.

@ Sink Mode @ Source Mode
with internal power (+24VDC) with internal power (+24VDC)

MI1

=
N
e
<
iy
N

(3) sink Mode @ Source Mode
with external power with external power
e \777777'7'7777}
I I I o
Mi1 | i#ﬁ{ | VIER 1*5{ |
y ¢ w { ? -
| I | | ™ !
g MI2, l*ﬁ{ | MI2, !!*%g |
. - * |
) U 2T v 2 !
MI8 | !!#/‘i 1 MI8, !!*/ !
y ! " * .
| I | I
+24V — | 424V 6— —— 1
COM, 1 com, |
! [ !
N |
| 3 bew, | |
External power +24V | Internalcircuit! | gyternal power +24v L. - Internalcircuit,
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When the photo-coupler is using internal power supply, the switch connection for Sink
and Source as below:

“MI” links to “DCM”: Sink mode

“MI” links to “+24V”: Source mode

When the photo-coupler is using external power supply, please remove the short circuit
cable between the +24V and COM terminals. The connection mode is Sink mode or
Source mode is according to the below:

The “+” of 24V connecting to “COM: Sink mode

The “-“ of 24V connecting to COM: Source mode

6-3
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6-1 Remove the cover for wiring

Please remove the top cover before wiring the multi-function input and output terminals,

=M The drive appearances shown in the figures are for reference only, a real drive may look
different.

Remove the cover for wiring. Frame A~D

Frame A & B

Screw torque: 12~15Kg-cm / [10.4~13Ib-in.] / [1.2~1.5 Nm]
1) Remove the keypad. (As shown in figure 2)
2) Loosen the screws and press the tabs on both sides to remove the cover. (As shown in figure 3)

/</‘L

Figure 1 Figure 2 Figure 3

é

Frame C

Screw torque: 12~15Kg-cm / [10.4~13lb-in.] / [1.2~1.5 Nm]
1) Remove the keypad. (As shown in figure 2)
2) Loosen the screws and press the tabs on both sides to remove the cover. (As shown in figure 3)

LV

Figure 1 Figure 2 Figure 3
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Frame DO

Screw torque: 14~16Kg-cm / [12.1~13.91b-in.] / [1.4~1.6 Nm]
1) Remove the keypad. (As shown in figure 2)
2) Loosen the screws and press the tabs on both sides to remove the cover. (As shown in figure 3)

)
)|
Y
\ N\
A & f
Xe /¥

Jle F e

Figure 1 Figure 2 Figure 3

Frame D

Screw torque: 14~16Kgf-cm / [12.1~13.9Ib-in] / [1.4~1.6 Nm]

1) Remove the keypad. (As shown in figure 2)
2) Loosen the screw and press the tabs on both sides to remove the cover. (As shown in figure 3)

Figure 1 Figure 2 Figure 3
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6-2 Specifications of Control Terminal

I ®

0-10V Open i ettt 1
0-10V 0-10V 0/4-20mA p RC3 RA3 RC2 RA2 RC1 RB1 RA1

1 1

1 1
W@ Ielwlwlwlwwwk
485 ' X
AFM2 AVI1 AcClI ﬂ : '
0/4-20mA 120 | !
© 0/4-20mA 0/4-20mA  0-10V

____________________________________ .
f ®
AFM1 +10V AVIT ACI STO1 STO2 +24vi| 24V COM FWD MM __MIS _MIS M7 SGND ®

E@@@@ SRSISISISISISIS

SISEIS i ) ) w w)

AFM2 ACM AVI2 ACM SCM1 SCM2 DCMJII DCM REV M2 Mi4 MI6 MI8 SG+ SG- B

Removable Terminal Block

Wire Gauge: ® © 0.2~1.5mm2/[24~16AWG ]; B 0.2~1.5mm?/ [26~16AWG]
Torque: @ 5kg-cm / [4.31b-in.] / [0.49 Nm] (As shown in figure above)

8kg-cm /[6.94 Ib-in.] / [0.78 Nm] (As shown in figure above)

© 2kg-cm/[1.73 Ib-in.] / [0.19 Nm] (As shown in figure above)

Wiring precautions:

m Reserves 5mm and properly install the wire into the terminal; fasten the installation by a slotted
screwdriver. If the wire is stripped, sort the wire before install into the terminal.

m Tighten the wiring with slotted screwdriver:
® is 3.5mm (wide) x 0.6mm (thick); © is 2.5mm (wide) x 0.4mm (thick)

m The ideal length of stripped wire at the connection side is 5mm.

m In the figure above, the factory setting for STO1, STO2, +24V and SCM1, SCM2, DCM are short
circuit. The +24V is for STO only, and cannot be used for other purposes. The factory setting for
+24V/-COM is short circuit and SINK mode (NPN); please refer to Chapter 4 Wiring for more

detail.
Terminals Terminal Function Factory Setting (NPN mode)
Digital control signal common
+24V +24V+5% 200mA
(Source)

COM Digital control signal common (Sink) | Common for multi-function input terminals

FWD-DCM:

FWD  Forward-Stop command ON=> forward running
OFF=>» deceleration to stop
REV-DCM:

REV Reverse-Stop command ON=> reverse running

OFF=> deceleration to stop
Refer to parameters 02-01~02-08 to program the
multi-function inputs MI1~MI8.

Source mode

Mi1 _ o ON: the activation current is 3.3mA=11VDC
~ Multi-function input 1~8 OFF: cut-off voltage =5VDC
MI8 ' B
Sink Mode

ON: the activation current is 3.3mA =13VDC
OFF: cut-off voltage=19VDC
Regard the pulse as the output monitor signal
Duty-cycle: 50%

DCM  |Digital frequency signal common Min. load impedance: 1kQ/100pf
Max. current: 30mA
Max. voltage: 30VDC
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Terminals

RA1

RB1

RC1

RA2
RC2
RA3

RC3
+10V

AVI1

ACI

AVI2

AFM1

AFM2

ACM
STO1
SCM1

Terminal Function

Multi-function relay output 1 (N.O.) a

Multi-function relay output 1 (N.C.) b

Multi-function relay common

Multi-function relay output 2 (N.O.) a
Multi-function relay common
Multi-function relay output 2 (N.O.) a

Multi-function relay common

Potentiometer power supply

Analog voltage input

+10V

g AVI1 ]

| ACM
T

Internal circuit
Analog current input

ACI

T

Internal circuit

Auxiliary analog voltage input

+10V[ T YW

g AVI2 ]

Analog Signal Common

Default setting is shorted

Chapter 6 Control Terminals | CFP2000

Factory Setting (NPN mode)

It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.

Resistive Load:

250VAC / 3A (N.O.), 250VAC / 3A (N.C.)

30VDC /5A (N.O.), 30vDC / 3A(N.C.)

Inductive Load (COS 0.4):

250VAC / 1.2A (N.O.)

250VAC / 1.2A (N.C.)

It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.

Resistive Load:
250VAC / 3A(N.O.)
30VDC /5A (N.O.)

Inductive Load (COS 0.4):
250VAC / 1.2A(N.O.)

Analog frequency setting: +10VDC 20mA

Impedance: 20kQ

Range: 0~20mA/4~20mA/0~10V =0~Max. Output
Frequency (Pr.01-00)

AVI1 switch, factory setting is 0~10V

Impedance: 250Q

Range: 0~20mA/4~20mA/0~10V = 0 ~ Max. Output
Frequency (Pr.01-00)

ACI Switch, factory setting is 4~20mA

Impedance: 20kQ
Range: 0 ~ 10VDC=0~ Max. Output Frequency (Pr.01-00)

0~10V Max. output current 2mA, Max. load 5kQ

0~20mA Max. load 500Q

Output current: 20mA max

Resolution: 0~10V corresponds to Max. operation
frequency

Range: 0~10V - 4~20mA

AFM1/AFM2 Switch, factory setting is 0~10V

Common for analog terminals

Power removal safety function for EN954-1 and IEC/EN61508
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Terminals

STO2
SCM2
SG+
SG-
SGND

RJ-45

Terminal Function Factory Setting (NPN mode)

When STO1~SCM1;STO2~SCM2 is activated, the activation current is 3.3mA = 11VDC
Note: Please refer to CH 18 Safe Torque Off Function.

Modbus RS-485
Note: Please refer to CH12 DESCRIPTION OF PARAMETER SETTINGS group 09
Communication Parameters for more information.
PIN 1,2,7,8 : Reserved PIN 3, 6: SGND
PIN 4: SG- PIN 5: SG+
NOTE: Wire size of analog control signals: 18 AWG [0.75 mm?] with shielded wire
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6-3 Remove the Terminal Block

1.

[o}
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Loosen the screws by screwdriver. (As shown in figure below).

=Lh

&)

0Q0Q0QQ)

=
500000010000
000000 QOO0

&)

R /10T

o

i 0 O O O O
L[]

[BILT) [risy]

2. Remove the control board by pulling it out for a distance 6~8 cm (as 1 in the figure) then lift the control
board upward (as 2 in the figure).

6-9



Chapter 6 Control Terminals | CFP2000
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Chapter 7 Optional Accessories

7-1 Brake Resistors and Brake Units Selection Chart
7-2 Non-fuse Circuit Breaker

7-3 Fuse Specification Chart

7-4 AC Reactor

7-5 Zero Phase Reactor

7-6 EMC Filter

7-7 Panel Mounting

7-8 Fan Kit

7-9 USB/RS-485 Communication Interface IFD6530
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The optional accessories listed in this chapter are available upon request. Installing additional
accessories to your drive would substantially improve the drive’s performance. Please select an
applicable accessory according to your need or contact the local distributor for suggestion.

7-1 Brake Resistors and Brake Units Selection Chart

Aplellcﬁgfle 125%Braking Torque 10%ED*" Max. Brake Torque*?
Braking | Brake Braking Resistor series for each Resistor value Max.
Torque Unit Brake Unit** spec. for each Total Min. Total Peak
HP | kW | [kg-m] pAé motor Braking | Resistor | Braking | Power
VFDB*® P/N Q'ty Usage Dri Current [A]| Value [Q] | Current | [kW]
rive [A]
1 1075| 05 - BROSOW750 | 1 - 80W750Q 1 190.0 4 30
2 | 15| 05 - BROSOW750 | 1 - 80W7500 1 190.0 4 30
3 | 22| 10 - BR200W360 | 1 - 200W360Q 2.1 126.7 6 46
5 | 37| 15 - BR300W250 | 1 - 300W2500 3 108.6 7 53
5 | 40 | 25 ; BR40OW150 | 1 - 400W150Q 51 84.4 9 6.8
75 | 55 | 27 ; BR1KOWO75 | 1 - 1000W75Q | 10.2 543 14 10.6
10 | 75 | 37 - BR1KOWO75 | 1 - 1000W75Q | 10.2 543 14 106
15 | 11 51 ; BR1KOWO75 | 1 - 1000W75Q | 10.2 475 16 122
20 | 15 | 74 - BR1K5W043 | 1 - 1500W43Q | 17.6 422 18 13.7
25 | 18 | 102 - BR1KOWO16 | 2 | 2series | 2000W32Q 24 26.2 29 22.0
30 | 22 | 122 ; BR1KOWO16 | 2 | 2series | 2000W32Q 24 23.0 33 251
40 | 30 | 14.9 ; BR1KSWO013 | 2 | 2series | 3000W26Q 29 23.0 33 25.1
2 parallel
50 | 37 | 203 - BR1KOWO16 | 4 2para. ° 1 s000w16Q | 475 14.1 54 41.0
series
2 parallel
60 | 45 25 | 4045*1 | BR1K2WO15 | 4 Zp:;ez ' | 4800W15Q 50 12.7 60 456
75 | 55 | 305 | 4045*1 | BRIKSWO13 | 4 2;:;';" 6000W13Q 59 12.7 60 456
100 | 75 | 372 | 4030*2 | BRIKOW5P1 | 4 | 4series | 8000W102Q | 76 95 80 60.8
2 parallel
125 | 90 | 50.8 | 40452 | BRIK2WO15 | 4 ;:;fiez '| 9600W7.5Q | 100 6.3 120 | 91.2

*1 Calculation for 125% brake torque: (kW)*125%%0.8; where 0.8 is motor efficiency.
Because there is a resistor limit of power consumption, the longest operation time for 10%ED is 10sec (on: 10sec/ off:

90sec).
*2

*3

Instruction for more detail on braking resistor.

*4

1.  Specifications and Appearances of Brake Resistors
1-1 Wire Wound Resistors: For 1000W (included) and above, see Figure 7-1 for product appearances and

Table 7-1 for model and specification comparison.

G

H g

Please refer to the Brake Performance Curve for “Operation Duration & ED” vs. “Braking Current”.
The calculation of braking resistor is based on the 4 poles motor (1800rpm). Please refer to VFDB series Braking Module

For heat dissipation, a resistor of 400W or lower should be fixed to the frame and maintain the surface temperature below
250°C; a resistor of 1000W and above should maintain the surface temperature below 600°C.

|EmNOTE|

[

SCALE 0.800

Figure 7-1
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Models and Specifications Comparison Table of Wire Wound Resistors:
UNIT: MM

MODEL A B C D E F G H ol BJ K L
BR1KOW4P3
BR1KOWS5P1
BR1KOW016
BR1KOW020
BR1KOWO075
BR1K2W3P9| 470+ 10|445+5| 48+0.2|9.1+0.1/390+3|98+5|47+5|15+1|55+5|8.1+0.1| 21+0.2 | 8+1
BR1K2W015
BR1K5W3P3
BR1K5W012
BR1K5W013
BR1K5W043

Table 7-1

1-2 Aluminum Housed Resistors: For less than 1000W.

For more information, see Figure 7- 2 for product appearances and Table 7-2 for model and specification
comparison.

L1
L2

—
=
I

] R
J L
L3 16AWG, 1.318MM2
T
120
Figure 7-2
MODEL L1 2 3 " . A .
BR0O8OW200
EROBOW 50 | 14042 | 12552 | 100:£1 | 4050.5| 20+0.5
:Ejgngvggg 165+2 | 1502 | 125+1 -
Eigggwggg 21542 | 20042 | 17541 | 60+0.5| 30+0.5| N
Smaoowreg | 26552 | 25052 | 2251

Unit: mm

Table 7-2

How to install brake resistors?
2-1 Clearance around brake resistors (See Fig. 7-3~7-8)

® The side clearance around the brake resistor should be over 150mm.
® The top clearance between the brake resistor should be over 500mm.

® The clearance between two brake resistors should be at least 150mm.
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Single brake resistor

Top view Side view
. Rooftop
Side wall
7N
— 150mm -
. '® | 150mm / 150mm | '@
Horizontal S —— = S00mm
@ , Brake resistor o
mountin — ' =
g w w
150mm 150mm 150mm
N . Brake resistor
Side wall
Floor
Fig 7-3. Fig 7-4.
Rooftop
™
200mm
. N/
Vertical .
. £
mounting £50mm % _
<—H |=
@
K"
14
m
150mm
Floor Fig 7-5.
Multiple brake resistor
Top view
Side wall
A
150mm
R N
. - 150mm 150mm _
Horizontal ® | 150mm 150mm 150mm | ®
= — . E
mounting o . Brake resistor . Brake resistor o
z =
@ 150mm 150mim @
N
150mm
N/
Side wall Fig 7-6.
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Side view
Rooftop
N
500mm
180mm A, 150mm - 158mm
Brake resistor Brake resistor
Floor )
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2-2 Installation limits

Both horizontal and vertical mounting is safe, if there is sufficient clearance and the brake resistor is

installed on the right position. Take notice on the following:

® Do not install brake resistors on another brake resistor or above any emission of hot air.

(See Fig. 7-9)

® Under the condition of vertical mounting, the connection of cable should not be on the top of the

brake resistor. (See Fig. 7-10)

Brake resistor

Brake resistor

Floor

Fig 7-9.
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3.

Definition for Brake Usage ED%

Explanation: The definition of the brake usage ED (%) is for assurance of enough time for the brake unit and

brake resistor to dissipate away heat generated by braking. When the brake resistor heats up, the resistance
would increase with temperature, and brake torque would decrease accordingly. Recommended cycle time is
one minute.

100%

Brake Time T | ED% =T1/T0x100{%)
al - "l TO
Cycle Time

For safety concern, install an overload relay (O.L) between the brake unit and the brake resistor in
conjunction with the magnetic contactor (MC) prior to the drive for abnormal protection. The purpose of
installing the thermal overload relay is to protect the brake resistor from damage due to frequent brake, or due
to brake unit keeping operating resulted from unusual high input voltage. Under such circumstance, just turn
off the power to prevent damaging the brake resistor.

[
Trip Contact l i*__Temperature
_______________________________________________ g switch

NFB e VFD
RIL—6 o———{R/L1 U/T1 MOTOR
sil—6 o-e——{S/L2 VIT2
T/L3
W/T3
+(P)
: ooy |
i Varistor + - B1 Thermal relay + - B1 gTherm'a'l're'lay"""§
! P) (N) P) (N) Brake
| P) oL [ER Rifiskt;f ) oL B3 B8 B2,
: Brake unit | i Brake unit | | 5
| VFDB ! VFDB |
| X XXX | XXXX B9 [
i B2 B2 i
' [©00) ] QO] : f
i MASTER : ,I\.Temperamre SLAVE j ZParallel/2 Serles
! Thermal relay M1 M2 i " switch S1S2 L.

or Temperature Switch | i A
1

® When AC Drive is equipped with a DC reactor, please read user manual to know the
wiring method of input circuit of brake unit +(P).
B DO NOT connectinput circuit -(N) to the neutral point of the power system.

If damage to the drive or other equipment is due to the fact that the brake resistors and brake modules in use
are not provided by Delta, the warranty will be void.

Take into consideration the safety of the environment when installing the brake resistors. If the minimum
resistance value is to be utilized, consult local dealers for the calculation of Watt figures.

When using more than 2 brake units, equivalent resistor value of parallel brake unit can’t be less than the value
in the column “Minimum Equivalent Resistor Value for Each AC Drive” (the right-most column in the table).
Please read the wiring information in the user manual of brake unit thoroughly prior to operation

This chart is for normal usage; if the AC motor drive is applied for frequent braking, it is suggested to enlarge
2~3 times of the Watts.

Thermal Relay:

Thermal relay selection is basing on its overload capability. A standard braking capacity for CFP2000 is
10%ED (Tripping time=10s). The figure below is an example of 460V, 110kw AC motor drive. It requires the
thermal relay to take 260% overload capacity in 10s (Host starting) and the braking current is 126A. In this
case, user should select a rated 50A thermal relay. The property of each thermal relay may vary among
different manufacturer, please carefully read specification.
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7-2 Non-fuse Circuit Breaker

Comply with UL standard: Per UL 508, paragraph 45.8.4, part a.
The rated current of the breaker shall be 1.6~2.6 times of the maximum rated input current of AC

motor drive.
Model Recommended non-fuse breaker (A)

VFDOO7FP4EA-41/ VFDOO7FP4EA-52/ VFDOO7FP4EA-52S 6
VFDO15FP4EA-41/ VFDO15FP4EA-52/ VFDO15FP4EA-52S 6
VFDO022FP4EA-41/ VFD022FP4EA-52/ VFD022FP4EA-52S 10
VFDO37FP4EA-41/ VFD0O37FP4EA-52/ VFDO37FP4EA-52S 15
VFDO040FP4EA-41/ VFDO40FP4EA-52/ VFDO40FP4EA-52S 15
VFDO055FP4EA-41/ VFDO55FP4EA-52/ VFDO55FP4EA-52S 20
VFDO75FP4EA-41/ VFDO75FP4EA-52/ VFDO75FP4EA-52S 25
VFD110FP4EA-41/ VFD110FP4EA-52/ VFD110FP4EA-52S 35
VFD150FP4EA-41/ VFD150FP4EA-52/ VFD150FP4EA-52S 50
VFD185FP4EA-41/ VFD185FP4EA-52/ VFD185FP4EA-52S 60
VFD220FP4EA-41/ VFD220FP4EA-52/ VFD220FP4EA-52S 60
VFD300FP4EA-41/ VFD300FP4EA-52/ VFD300FP4EA-52S 90
VFD370FP4EA-41/ VFD370FP4EA-52/ VFD370FP4EA-52S 100
VFD450FP4EA-41/ VFD450FP4EA-52/ VFD450FP4EA-52S 125
VFD550FP4EA-41/ VFD550FP4EA-52/ VFD550FP4EA-52S 150
VFD750FP4EA-41/ VFD750FP4EA-52/ VFD750FP4EA-52S 200
VFD900FP4EA-41/ VFD900FP4EA-52/ VFD900FP4EA-52S 250
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7-3 Fuse Specification Chart

Fuses with specification smaller than the following table indicates are allowed.

M “For installation in the United States, branch circuit protection must be provided in accordance with
the National Electrical Code (NEC) and any applicable local codes. To fulfill this requirement, use the
UL classified fuses.”

M “For installation in Canada, branch circuit protection must be provided in accordance with Canadian
Electrical Code and any applicable provincial codes. To fulfill this requirement, use the UL classified
fuses.”

M  Short-circuit current rating (SCCR): Per UL508C, the drive is suitable for use on a circuit capable of
delivering not more than 100kA symmetrical amperes (rms) when protected by fuses given in the

fuse table.
Model Input Current | [A] Line Fuse
Light Duty | Normal Duty | [A] Bussmann P/N

VFDOO7FP4EA-41/ VFDOO7FP4EA-52/ 3.0 17 6 JJS-6
VFDOO7FP4EA-52S

VFDO15FP4EA-41/ VFDO15FP4EA-52/ 4.2 3 6 JJS-6
VFDO15FP4EA-52S

VFD022FP4EA-41/ VFD022FP4EA-52/ 55 4 10 JJS-10
VFDO022FP4EA-52S

VFDO37FP4EA-41/ VFDO37FP4EA-52/ 8.5 6 15 JJs-15
VFDO37FP4EA-52S

VFDO40FP4EA-41/ VFDO40FP4EA-52/ 10.5 9 15 JJS-15
VFDO40FP4EA-52S

VFDO5S5FP4EA-41/ VFDOS5FP4EA-52/ 13 105 20 JJS-20
VFDO55FP4EA-52S

VFDO75FP4EA-41/ VFDO75FP4EA-52/ 18 12 25 JJs-25
VFDO75FP4EA-52S

VFD110FP4EA-41/ VFD110FP4EA-52/ 24 18 35 JJS-35
VFD110FP4EA-52S

VFD150FP4EA-41/ VFD150FP4EA-52/ 32 24 50 JJS-50
VFD150FP4EA-52S

VFD185FP4EA-41/ VFD185FP4EA-52/ 38 32 60 JJS-60
VFD185FP4EA-52S

VFD220FP4EA-41/ VFD220FP4EA-52/ 45 38 60 JJS-60
VFD220FP4EA-52S

VFD300FP4EA-41/ VFD300FP4EA-52/ 60 45 90 JJS-90
VFD300FP4EA-52S

VFD370FP4EA-41/ VFD370FP4EA-52/ 73 60 100 JJS-100
VFD370FP4EA-52S

VFD450FP4EA-41/ VFD450FP4EA-52/ o1 73 125 JJS-125
VFD450FP4EA-52S

VFD550FP4EA-41/ VFD550FP4EA-52/ 110 91 150 JJS-150
VFD550FP4EA-52S

VFD750FP4EA-41/ VFD750FP4EA-52/ 150 110 200 JJS-200
VFD750FP4EA-52S

VFDO00OFP4EA-41/ VFDO0OFP4EA-52/ 180 150 250 JJS-250
VFD900OFP4EA-52S

7-9



Chapter 7 Optional Accessories | CFP2000

7-4 AC Reactor

AC Input Reactor

Installing AC reactor in the input side of AC motor drive can increase line impedance, improve
power factor, reduce input current, increase system capacity and reduce interference generated from
motor drive. In addition, to suppress the momentary voltage surge or abnormal current spike is also
one of its features. For example, when the capacity of main power is higher than 500 kVA, or
switching to capacity bank, the momentary voltage and current spike may damage motor drive’s
internal circuit. Therefore, installing AC reactor in the input side of AC motor drive can suppress the
surge to protect the AC motor drive.

Installation

An AC input reactor is installed in series with the mains power to the three input phases R, S & T as

shown below:

[ ACimputfiter || [~ [ (l_zig ﬁ ﬁ
NN N I (SN AN A
g O——= -
8 E_S e
IlE':@—'frﬁ_J i | i
8 E—T jpucaes0d jpcaess jpicges0s T IGETY oS i
Ilb@—ffm—‘ H 1 (ﬁ
Wiring an AC input reactor
AC Input Reactor
Below table shows the specifications of AC input reactors (standard items).
380V~460V/ 50~60Hz
Rated Amps of | Max. continuous 3% 5% 3% Input AC reactor
Type | KW | HP AC Reactor(Arms) | Amps (Arms) impedance(mH) | impedance(mH) Built-in Delta part #
Normal | Light |Normal|, . Normal | Light | Normal | Light | DC reactor :
Duty Duty | Duty Light Duty Duty Duty Duty Duty Normal Duty Light Duty
007 |0.75| 1 1.7 3 272 | 3.6 |14.918]| 8.102 |24.863|13.503 Yes DR003A0810*| DRO03A0810
015|115 2 3 4.2 48 | 504 |8.102 | 6.077 |13.503|10.128 Yes DR003A0810|DR004A0607
02222 3 4 5.5 6.4 6.6 6.077 | 4.05 [10.128| 6.75 Yes DR004A0607 [DRO06A0405
037|3.7| 5 6 8.5 96 | 10.2 4.05 2.7 6.75 45 Yes DR006A0405|DR009A0270
040| 4 | 5 9 105 | 144 | 126 27 | 2315 | 45 | 3.858 Yes DR009A0270 DR010A0231
055|5.5|7.5| 10.5 13 16.8 | 15.6 | 2.315 | 2.025 | 3.858 | 3.375 Yes DR010A0231|DR012A0202
075|75|10| 12 18 19.2| 216 | 2025 | 1.35 | 3.375 | 2.25 Yes DR012A0202|DR018A0117
110 | 11 (15| 18 24 | 288 | 2838 1.35 | 1.01 225 | 1.683 Yes DR018A0117 |DR024AP881
150| 15 |20 | 24 32 |384 | 384 1.01 0.76 | 1.683 | 1.267 Yes DR024AP881|DR032AP660
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Rated Amps of | Max. continuous 3% 3% Input AC reactor
o o | AR phmie ) optso) o) | o | Dela s

Duty Duty | Duty Light Duty Duty Duty Duty Duty Normal Duty Light Duty
185(18.5/25| 32 38 |51.2| 456 | 0.76 | 0.639 | 1.267 | 1.065 Yes DR032AP660|DR038AP639
220 22 |30| 38 45 | 60.8 54 0.639 | 0.541 | 1.065 | 0.902 Yes DR038AP639|DR045AP541
300| 30 | 40| 45 60 72 72 0.541 | 0.405 | 0.902 | 0.675 Yes DR045AP541|DR060AP405
370| 37 |50 | 60 73 96 87.6 | 0.405 | 0.334 | 0.675 | 0.557 Yes DR060AP405|DR073AP334
450| 45 |60 | 73 91 |116.8| 109.2 | 0.334 | 0.267 | 0.557 | 0.445 Yes DR073AP334|DR091AP267
550| 55 | 75| 91 110 (145.6| 132 | 0.267 | 0.221 | 0.445 | 0.368 Yes DR091AP267|DR110AP221
750| 75 {100 110 150 | 176 | 180 | 0.221 | 0.162 | 0.368 | 0.27 Yes DR110AP221|DR150AP162
900 | 90 |125| 150 180 | 240 | 216 | 0.162 | 0.135 | 0.27 | 0.225 Yes DR150AP162|DR180AP135

[EMEE * : Use with DRO03A0810, but the inductance value will be 3% short.

The following table is spec. of THDi that Delta AC motor drives use with AC reactors.

Mmé’;g“’e With Built in DC Reactor
Rgsggr Without installation AC/DC Reactor 3% Input AC Reactor 5% Input AC Reactor

5th 31.16% 27.01% 25.5%
7th 23.18% 9.54% 8.75%
11th 8.6% 4.5% 4.2%

13th 7.9% 0.22% 0.17%
THDi 42.28% 30.5% 28.4%
Note: THDi may have some difference due to different installation conditions and environment.

THDi Spec.
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AC Output Reactor

If the length of cable between AC motor drive and motor is too long, it may make AC motor drive
trigger protection mechanism for GF (Ground Fault), OC (Over Current) and the AC motor drive
stops running. The cause is the over long motor cable will generate extremely large stray
capacitance, make common mode current of 3-phase output get too large and then trigger GF
protection mechanism; OC protection is triggered which is caused by stray capacitance of
cable-cable and cable-ground are getting larger, and its surge current makes AC motor drive output
over large current. To prevent from the common mode current that stray capacitance generates, set
up AC output reactor between AC motor drive and motor to increase the high frequency impedance.

Power transistor is switched via PWM to control the output voltage and frequency for AC motor
drive. During the switch process, impulse voltage (dv/dt) rises and falls rapidly will make inner
voltage of motor distribute unequally, and then the isolation of motor will be getting worse, and have
interference of bearing current and electromagnet. Especially when AC motor drive and motor are
connected by long leading wire, the influence of damping of high frequency resonance and reflected
voltage that caused by cable spreading parameters is getting large, and it will generate twice
incoming voltage at motor side to be over voltage, destroy the isolation.

Installation
An AC input reactor is installed in series with the mains power to the three input phases RS T as
shown below:

Rectifier IGET
o= - - I '; ]
ER T i -t wlm, el 4 AC output filter Motor
i 1 3
ES | I
:i:'—-_ e - ; 3 +
5 E_I_l
== + | e 1
= ¥ 3 1
1 b, ;- 5 T i¥ -
! ra il olle
Wiring an AC output reactor
AC Output Reactor
Below table shows the specifications of AC output reactors (standard items).
380V~460V/ 50~60Hz
Rated Amps of [Max. continuous 3% 5% 3% Input AC reactor
Tvoel KW |HP AC Reactor(Arms)| Amps (Arms) |impedance(mH)|impedance(mH)| Built-in Delta part #
P Normal | Light [Normal| Light |Normal| Light |Normal| Light [DC reactor Normal Dut Light Dut
Duty Duty Duty | Duty Duty | Duty | Duty | Duty y 9 y
007 |0.75| 1 1.7 3 2.72 3.6 [14.918| 8.102 |24.863|13.503 Yes DR003A0810* | DRO03A0810
01515 2 3 4.2 4.8 5.04 | 8.102 | 6.077 [13.503|10.128 Yes DR003A0810 | DR0O04A0607
022|223 4 5.5 6.4 6.6 6.077 | 4.050 [10.128| 6.75 Yes DR004A0607 | DRO06A0405
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Rated Amps of [Max. continuous 3% 5% 3% Input AC reactor
Type| KW |HP AC Reactor({-\rms) Amps (Ar_ms) impedance.(mH) impedance_(mH) Built-in Delta part #

ngrmal Light [Normal| Light [Normal| Light [Normal| Light |DC reactor Normal Duty Light Duty

uty Duty Duty | Duty | Duty | Duty | Duty | Duty

037 (3.7 5 6 8.5 9.6 10.2 | 4.050 | 2.700 | 6.75 4.5 Yes DR006A0405 | DRO09A0270
040 4 | 5 9 10.5 14.4 12.6 | 2.700 | 2315 | 4.5 | 3.858 Yes DR009A0270 | DR0O10A0231
055|5.5(7.5| 10.5 13 16.8 156 | 2.315 | 2.025 | 3.858 | 3.375 Yes DR010A0231 | DR012A0202
075|7.5(10 12 18 19.2 | 216 | 2.025| 1.35 | 3.375 | 2.25 Yes DR012A0202 | DRO18A0117
110 11 |15 18 24 28.8 | 28.8 135 | 1.01 | 2.25 | 1.683 Yes DR018A0117 | DR024AP881
150 | 15 | 20 24 32 38.4 38.4 1.01 0.76 | 1.683 | 1.267 Yes DR024AP881 | DRO32AP660
185 (18.5| 25 32 38 51.2 | 45.6 0.76 | 0.639 | 1.267 | 1.065 Yes DR032AP660 | DRO38AP639
220| 22 |30 38 45 60.8 54 0.639 | 0.541 | 1.065 | 0.902 Yes DR038AP639 | DRO45AP541
300 |30 (40| 45 60 72 72 0.541 | 0.405 | 0.902 | 0.675 Yes DR045AP541 | DRO60AP405
370 | 37 | 50 60 73 96 87.6 | 0.405 | 0.334 | 0.675 | 0.557 Yes DR0O60AP405 | DRO73AP334
450 | 45 | 60 73 91 116.8 | 109.2 | 0.334 | 0.267 | 0.557 | 0.445 Yes DR073AP334 | DRO91AP267
550 | 55 | 75 91 110 1456 | 132 | 0.267 | 0.221 | 0.445 | 0.368 Yes DR091AP267 | DR110AP221
750 | 75 (100{ 110 150 176 180 | 0.221 | 0.162 | 0.368 | 0.27 Yes DR110AP221 | DR150AP162
900 | 90 (125| 150 180 240 216 | 0.162 | 0.135 | 0.27 | 0.225 Yes DR150AP162 | DR180AP135

=MER * : Use with DRO03A0810, but the inductance value will be 3% short.

Motor Cable Length
1. Leakage current to affect the motor and counter measurement

If the length is too long, the stray capacitance between cables will increase and may cause leakage
current. It will activate the protection of over current, increase leakage current or not insure the
correction of current display. The worst case is that AC motor drive may damage. If more than one
motor is connected to the AC motor drive, the total wiring length is the sum of the wiring length from AC
motor drive to each motor.

For 460V series AC motor drives, when an overload relay is installed between the drive and the motor
to protect motor from overheating, the connecting cable must be shorter than 50m.

However, the overload relay could still malfunction. To prevent this, install an AC output reactor
(optional) to the drive and/or lower the carrier frequency setting (Pr. 00-17).

. Surge voltage to affect the motor and counter measurement

When motor is driven by an AC motor drive with PWM control, the motor terminals will experience

surge voltages easily due to power transistors operation of AC motor drive and cable capacitance.

When the motor cable is very long (especially for the 460V series), surge voltages may reduce

insulation quality. To prevent this situation, please follow the rules below:

a. Use a motor with enhanced insulation (Please refer to following charts)

b. Connect an output reactor (optional) to the output terminals of the AC motor drive

c. The length of the cable between AC motor drive and motor should be as short as possible (10 to 20
m or less)
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The suggested motor shielded cable length in the following table complies with IEC 60034-17, which is

suitable for motors with a rated voltage <500 VAC and with an insulation level of peak-to-peak =21.35

kVp-p
R;ted Amps of AC Without AC Output Reactor 3% With AC Output Reactor
Type | kW | HP eactor (Arms) . : . :
Normal Light Shielded cable Non-shielded Shielded cable Non-shielded
Duty Duty [meter] cable [meter] [meter] cable [meter]

007 | 0.75 1 1.7 3

015 1.5 2 3 4.2

022 2.2 3 4 5.5

037 | 37 | 5 6 8.5 50 s s 15
040 4 5 9 10.5

055 55 | 7.5 10.5 13

075 7.5 10 12 18

110 11 15 18 24

150 15 20 24 32

185 | 185 | 25 32 38 100 150 150 225
220 22 30 38 45

300 30 40 45 60

370 37 50 60 73

450 45 60 73 91

550 55 75 91 110

750 | 75 | 100 | 110 150 150 225 225 325
900 90 | 125 150 180
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Interferences can be suppressed by installing a zero phase reactor. When encounter any
interference, buy and install a zero phase reactor.

Zero Phase Reactors for Signal Cable

To solve interference problems between signal cables and electric devices, install a zero phase

reactor on signal cable. Install it on the signal cable, which is the source of the interference to

suppress the noise for a better signal. The model names and dimensions are in the table below.

Y

Model A B C
T60004L2016W620 10.7 17.8 8.0
T60004L2025W622 17.5 27.3 12.3

7-15
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7-6 EMC Filter

Following table is the external EMC filter. Please install the EMC filter in accord to below notices, so

as to have the best configuration to suppress the electromagnetic interference.

CE Cable Length Izad_lat'lon
mission
Input Zero phase EN61800-3*°
CFP2000 Model *
Current reactor™! Catedo Carrier | ~ .o Carrier
Cg Y| frequency C 1%2 Y | frequency c2*
(Hz) (Hz)

VFDOO7FP4EA-XXX | 3.0A
VFDO15FP4EA-XXX | 4.2A
VFDO22FP4EA-XXX | 5.5A
VFDO37FP4EA-XXX | 8.5A RFO10FPOOA
VFDO40FP4EA-XXX | 10.5A
VFDO55FP4EA-XXX 13A
VFDO75FP4EA-XXX 18A =8K <4K'
VFD110FP4EA-XXX 24A
VFD150FP4EA-XXX 32A 75m 25m Pass

RFOO6FPO0OA
VFD185FP4EA-XXX 38A
VFD220FP4EA-XXX 45A
VFD300FP4EA-XXX 60A

RFO002FPOOA
VFD370FP4EA-XXX 73A
VFD450FP4EA-XXX 91A -

=10K
VFDS550FP4EA-XXX | 110A - 4K
<
VFD750FP4EA-XXX | 150A - oK N
<

VFD900OFP4EA-XXX | 180A -
[I=lnoTE]

*1: When the length of the cable is longer than 25m, do not install the zero phase reactors listed in the table above.

*2: To comply with the C1 specifications, an EMC magnetic core needs to be installed on the output side.

*3: For frame A~C to comply with EN 61800-3 C1 regulations (when the length of the cable is less than 25m, it
complies with the C1 regulations.), a zero phase reactor has to be installed on the output side. Pass the three
UVW cables through the zero phase reactor. But do not pass the earthing cable and the pig tail of the insulation
through the zero phase reactor.

*4: C2 specifications do not require installing a zero phase reactor.

*5: There is no need to install external zero phase reactor at 45/55/75/90KW for meeting the EN61800-3 (Class

C2/C1) standard.
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EMC Filter Installation

All electrical equipment, including AC motor drives, will generate high-frequency/ low-frequency
noise and will interfere with peripheral equipment by radiation or conduction when in operation.

We assure that it can comply with following rules when AC motor drive and EMC filter are installed
and wired according to user manual:
= EN61000-6-4
= EN61800-3
s EN55011 Class A Group 1

General precaution

To ensure the EMC filter reaches its best interference elimination performance, please follow below
notice for installation and wiring:

M All the cables should be divided into several classifications, and kept away from each other. The
metal layer inside the control cabinet can separate the cables as well. For susceptible cables (Class
1), there should always be an uninterrupted partition between the two terminals. The following
classifications (Class 1~4) are recommended:

+ Class 1: Susceptible cables that will be interfered easily. (e.g. low-voltage/ high-speed signal
cable, control cable, data cable...)

+ Class 2: Cables that will be interfered easily. (e.g. low-speed communication cable, low-voltage
(24V) power cable...)

+ Class 3: Disturbance cable. (e.g. R.S.T. power input cable)

» Class 4: Strong disturbance cable. (e.g. U.V.W. motor output cable)

* Below is recommended cables and its installation clearance:

Class 1 Class 2 Class 3 Class 4
>5cm >20cm >20cm
>250m
k. il
>45cm
>40cm

M If the installation distance could not meet the above separation requirement, please connect
zero-phase reactor to the Class 4 cable in series, and use shielding cable or connect core in series
to the Class 1 cable.

M When the installation distance of different cables could not meet the separation requirement, the
cables should be placed orthogonality. For example, the filtered cable should be away from
non-filtered cable; signal cable, data cable and filtered cable can only be placed orthogonality with
non-filtered cable.

M All the cables should be used as short as possible.

=

For extra cables, please remove it or ground it on each end, so as to avoid floating connection.

M The motor cable should be away from other data cables that connect to the motor (e.g. encoder line
or motor temperature sensors...).

M Please place the cable on the metal plate, do not hang it in the air.
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4]

4]

It is recommended to use independent isolated transformer to segregate susceptible equipment from
equipment with stronger interference.

The RC filter is required for magnetic contactor coil, relay and solenoid valve to eliminate the
high-frequency radiation interference (e.g. RC elements or varistors with AC coils and free-wheeling
diodes or varistors for DC coils) that generates from ON/OFF of the unit. All these protection circuit
should be close by the coil.

Make sure the cover, equipment and accessories that installed inside the control cabinet (e.g. motor
drive, filter...) are installed with good-conductivity mounting plate, and are connected to the cabinet
frame with well connection and largest contact area. Most of all, the wiring should be connected to
the PE and EMC isolation bar.

To build up grounding system, please remove cover that with protective layer or anodic treatment on
its connection, or connect it to non-conductive layer by a special metal sheet before connecting to
the AC driver.

Please wire as short as possible. Metal plate should be grounded. The cover of EMC filter and AC
motor drive or grounding should be fixed on the metal plate and the contact area should be as large
as possible.

Choose suitable motor cable and precautions

It is recommended to use isolated motor wires, as well as the signal wires and data wires.

The recommended specification of the shielding wire can be selected from the three types of shielding

wire in Figure 1. (The left figure is a symmetric three-phase power cord with symmetric PE wires. The

middle figure is a three-phased power cord with a separated PE wire. The right figure is the asymmetric

three-phase power cord with a PE wire. )

The appropriate size of the power cord should be based on the rated current. Use of high density

braided shielding prevents electromagnetic noise that results from high frequency signals, as well as

prevents external sources from interfering with signal transmissions. Therefore we recommend two types

shielded cables:

Braided copper shielding of 85% density or more (as shown in figure 2a)
100% Wrapped in aluminum foil/ copper foil inside and in braided shielding of 80% or more outside
(as shown in figure 2b)

Jacket Insulator

Figure 2a
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Braided Metallic Shield PE L3

Insulation
Jacket
Copper/ Aluminum—" L1 L2
Tape Shield
Figure 2b

Precautions for motor cable installation

Improper installation and choice of motor cable will affect the performance of EMC filter. Be sure to
observe the following precautions when selecting motor cable. The shielded layers of motor cable need to
be grounded by using omega clips or pig tail. If omega clips are being used, the shielded layers need to
have a 360-degree contact with the motor and the PE on motor drive.

If a pig tail is being used for grounding, the length of the pig tail cannot be more than 5 times of the wire
size (WVW wire sizing)

Figure 3

Zero phase reactor Dimensions
Unit: mm
Frame A RFO010FPOOA Frame B RFO06FPOOA
> 28.740.1 L | <185:0.1
< 43.1+0.1 > 26.4 +0.1 < 18.240.1
< 48.3+0.1

Frame C RF002FP0OOA

v
>59.3 <27.8
<83.5

)
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EMC C1 with zero phase reactor installation

Frame A Frame B

0 POWER/OD

[
m

Frame C

& O MOTOR/0C] %
o|B1|B2 b Ties T
NP —

‘lﬂﬂ‘
EIETE ) Ui

@ER
U A l L
I 1 L
‘- ® el |

7-20




7-7 Panel Mounting (MKC-KPPK)
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For MKC-KPPK model, user can choose wall mounting or embedded mounting, protection level is IP66.

It is applicable for the digital keypads (KPC-CCO02).

Wall Mounting

Embedded Mounting

accessories*1

Screw *4 ~M4*p 0.7 *L8mm
Torque: 10~12kg-cm / [8.7~10.4lb-in.] / [1.0~1.2Nm]

accessories*2

Screw *4 ~M4*p 0.7 *L8mm
Torque: 10~12kg-cm / [8.7~10.41b-in.] /
[1.0~1.2Nm]

Panel cutout dimension Unit: mm [inch]

L
04
%07
7 36.0 [1.42
/7,{7 [1.42]
23.5[0.93]
)
far . o
< | ~
S 2
Lo
O
22.0[0.87]

Panel cutout dimension Unit: mm [inch]

o) 09 |
L =// e
KEYPAD
KPC-CC02 P
PANEL
Normal cutout dimension
Panel 1.2mm 1.6mm 2.0mm
thickness
A 66.4 [2.614]
B 110.2 [4.339] | 111.3 [4.382] | 112.5 [4.429]

*Deviation: £0.15mm /+0.0059inch

Cutout dimension (Waterproof level: IP66)

!Danel 1.2mm 1.6mm 2.0mm
thickness
A 66.4 [2.614]
B 110.8 [4.362]

*Deviation: £0.15mm /+0.0059inch
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Wall Mounting

Embedded Mounting

KEYPAD
KPC-CC02-/

\ s /
N‘s\:\; ) £
v 7
PR & &
7S D
. [] P2
-~ '\l ey ) - ”‘5‘:'
L8 i & -
R & ™
g “‘Q‘;\_ \PANEI.
NS

" ACCESSORIES

SCREW *4

\PANEL
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7-8 Fan Kit

m  Frames of heatsink fans:
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Frame A

Applicable Model

VFDO022FP4EA-41,
VFDO37FP4EA-41,
VFDO40FP4EA-41,
VFDO55FP4EA-41,
VFDO75FP4EA-41,

VFDO022FP4EA-52, VFD022FP4EA-52S,
VFDO37FP4EA-52, VFDO37FP4EA-52S,
VFDO40FP4EA-52, VFDO40FP4EA-52S,
VFDO55FP4EA-52, VFDO55FP4EA-52S,

VFDO75FP4EA-52, VFDO75FP4EA-52S

Heat sink Fan Model T MKFP-AFKM ;

Frame B

Applicable Model

VFD110FP4EA-41,
VFD150FP4EA-41,
VFD185FP4EA-41,
VFD220FP4EA-41,

VFD110FP4EA-52, VFD110FP4EA-52S,

VFD150FP4EA-52, VFD150FP4EA-52S,
VFD185FP4EA-52, VFD185FP4EA-52S,

VFD220FP4EA-52, VFD220FP4EA-52S

Frame C

Applicable Model

VFD300FP4EA-41, VFD300FP4EA-52,
VFD300FP4EA-52S, VFD370FP4EA-41,
VFD370FP4EA-52, VFD370FP4EA-52S

b

Frame DO

Applicable Model

VFD450FP4EA-41, VFD450FP4EA-52,
VFD550FP4EA-52, VFD550FP4EA-41,
VFD450FP4EA-52S, VFD550FP4EA-52S

Heat sink Fan Model " MKFP-DOFKM 4

Frame D

Applicable Model

VFD750FP4EA-41, VFD750FP4EA-52,
VFD750FP4EA-52S, VFD900FP4EA-52,
VFD900FP4EA-41, VFDO0OFP4EA-52S
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m  Frames of capacitor fans:

Frame A

Applicable Model
VFDOO7FP4EA-41, VFDOO7FP4EA-52, VFDOO7FP4EA-52S,

VFDO15FP4EA-41, VFDO15FP4EA-52, VFDO15FP4EA-52S,
VFDO022FP4EA-41, VFD022FP4EA-52, VFD022FP4EA-52S,
VFDO037FP4EA-41, VFDO37FP4EA-52, VFDO37FP4EA-52S,
VFDO040FP4EA-41, VFDO40FP4EA-52, VFD0O40FP4EA-52S,
VFDO55FP4EA-41, VFDO55FP4EA-52, VFDOS5FP4EA-52S,
VFDO75FP4EA-41, VFDO75FP4EA-52, VFDO75FP4EA-52S

Capacitor Fan Model TMKFP-AFKB ;

Frame B

Applicable Model
VFD110FP4EA-41, VFD110FP4EA-52, VFD110FP4EA-52S,

VFD150FP4EA-41, VFD150FP4EA-52, VFD150FP4EA-52S,
VFD185FP4EA-41, VFD185FP4EA-52, VFD185FP4EA-52S,
VFD220FP4EA-41, VFD220FP4EA-52, VFD220FP4EA-52S

Capacitor Fan Model TMKFP-BFKB ;

Frame C

Applicable Model
VFD300FP4EA-41, VFD300FP4EA-52, VFD300FP4EA-52S,

VFD370FP4EA-41, VFD370FP4EA-52, VFD370FP4EA-52S

Frame DO

Applicable Model
VFD450FP4EA-41, VFD450FP4EA-52, VFD450FP4EA-52S,

VFDS550FP4EA-41, VFD550FP4EA-52, VFD550FP4EA-52S

Frame D

Applicable Model
VFD750FP4EA-41, VFD750FP4EA-52, VFD750FP4EA-528S,

VFD900FP4EA-41, VFDO00OFP4EA-52, VFD900OFP4EA-52S

Capacitor Fan Model "MKFP-CFKB ;
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s Fan Removal
Frame A

Model TMKFP-AFKM ; : Heat Sink Fan|

Applicable model

VFDO022FP4EA-41, VFD022FP4EA-52, VFD022FP4EA-52S,
VFDO37FP4EA-41, VFDO37FP4EA-52, VFDO37FP4EA-52S,
VFDO040FP4EA-41, VFDO40FP4EA-52, VFD0O40FP4EA-52S,
VFDO55FP4EA-41, VFDO55FP4EA-52, VFDO55FP4EA-52S,
VFDO75FP4EA-41, VFDO75FP4EA-52, VFDO75FP4EA-52S

1. Refer to Figure 1, loosen the 4 screws then remove the fan kit.
2. Screw torque: 14~16kg-cm / [12.2~13.91b-in.]

Figure 1
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Frame A

Model TMKFP-AFKB s : Capacitor Fan

Applicable model

VFDOO7FP4EA-41, VFDOO7FP4EA-52, VFDOO7FP4EA-52S,

VFDO15FP4EA-41, VFDO15FP4EA-52, VFDO15FP4EA-52S,

VFDO022FP4EA-41, VFD022FP4EA-52, VFD022FP4EA-52S,

VFDO37FP4EA-41, VFDO37FP4EA-52, VFDO37FP4EA-52S,

VFDO040FP4EA-41, VFDO40FP4EA-52, VFDO40FP4EA-52S,

VFDO55FP4EA-41, VFDO55FP4EA-52, VFDO55FP4EA-52S,

VFDO75FP4EA-41, VFDO75FP4EA-52, VFDO75FP4EA-52S

Press the hook in the top of digital keypad, then rotate to remove the digital keypad (refer to Figure 2 )
Screw 1~4 torque: 14~16kg-cm / [12.2~13.9Ib-in.]

Loosen the screws 8~13 then remove the fan kit.(refer to Figure 3)
Screw 8~12 torque: 6~8kg-cm / [5.2~6.9Ib-in.]; Screw 13 torque: 12~14kg-cm / [10.4~12.2Ib-in.]

N

Figure 3
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Frame B
Model TMKFP-BFKM ; : Heat Sink Fan|

Applicable model

VFD110FP4EA-41, VFD110FP4EA-52, VFD110FP4EA-52S,
VFD150FP4EA-41, VFD150FP4EA-52, VFD150FP4EA-52S,
VFD185FP4EA-41, VFD185FP4EA-52, VFD185FP4EA-52S,
VFD220FP4EA-41, VFD220FP4EA-52, VFD220FP4EA-52S

1. Refer to Figure 1, loosen the 4 screws then remove the fan kit.
2. Screw torque: 14~16kg-cm / [12.2~13.9Ib-in.]

Figure 1
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[Frame B
Model T MKFP-BFKB ; : Capacitor Fan|

Applicable model

VFD110FP4EA-41, VFD110FP4EA-52, VFD110FP4EA-52S,
VFD150FP4EA-41, VFD150FP4EA-52, VFD150FP4EA-52S,
VFD185FP4EA-41, VFD185FP4EA-52, VFD185FP4EA-52S,
VFD220FP4EA-41, VFD220FP4EA-52, VFD220FP4EA-52S

Press the hook in the top of digital keypad, then rotate to remove the digital keypad (refer to Figure 2 )
Screw 1~6 torque: 14~16kg-cm / [12.2~13.9Ib-in.]

Loosen the screws 8~13 then remove the fan kit.(refer to Figure 3)

Screw 8~12 torque: 6~8kg-cm / [5.2~6.91b-in.]; Screw 13 torque: 12~14kg-cm / [10.4~12.2Ib-in.]

hon=

Figure 2

Figure 3
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Frame C

Model TMKFP-CFKM ; : Heat Sink Far)

Applicable model
VFD300FP4EA-41, VFD300FP4EA-52, VFD300FP4EA-52S,
VFD370FP4EA-41, VFD370FP4EA-52, VFD370FP4EA-52S

1. Refer to Figure 1, loosen the 4 screws then remove the fan kit.
2. Screw torque: 24~26kg-cm / [20.8~22.61b-in.]
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Frame C

Model T MKFP-CFKB ; : Capacitor Fan|

Applicable model
VFD300FP4EA-41, VFD300FP4EA-52, VFD300FP4EA-52S,
VFD370FP4EA-41, VFD370FP4EA-52, VFD370FP4EA-52S

Press the hook in the top of digital keypad, then rotate to remove the digital keypad (refer to Figure 2 )
Screw 1~6 torque: 14~16kg-cm / [12.1~13.9Ib-in.]

Loosen the screw 7 then remove the fan kit.(refer to Figure 3)

Screw 7 torque: 12~15kg-cm / [10.4~13lb-in.]

i AN

Figure 3

7-30




Chapter 7 Optional Accessories | CFP2000

Frame DO

Model TMKFP-DOFKM ; : Heat Sink Fan|

Applicable model
VFD450FP4EA-41, VFD450FP4EA-52, VFD450FP4EA-52S,
VFD550FP4EA-41, VFD550FP4EA-52, VFD550FP4EA-52S

1. Loosen the screw and remove the fan kit. Screw torque: 24~26kgf-cm / [20.8~22.6Ib-in]
2. Before removing the fan, remove the cover by using a slotted screwdriver. (refer to Figure 1)

Figure 1
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[Frame DO
Model TMKFP-CFKB; : Capacitor Fan|

Applicable model
VFD450FP4EA-41, VFD450FP4EA-52, VFD450FP4EA-52S,
VFD550FP4EA-41, VFD550FP4EA-52, VFD550FP4EA-52S

1. Press the hook in the top of digital keypad, then rotate to remove the digital keypad (refer to Figure 2 )
2. Screw 1~6 torque: 14~16kg-cm / [12.1~13.9Ib-in.]

3. Loosen the screw 7 then remove the fan kit.(refer to Figure 3)

4. Screw 7 torque: 12~15kg-cm / [10.4~13lb-in.]

1

Figure 3
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Frame D

Model TMKFP-DFKM ; : Heat Sink Far

Applicable model

VFD750FP4EA-41, VFD750FP4EA-52, VFD750FP4EA-52S,
VFD900FP4EA-41, VFDO00OFP4EA-52, VFD900FP4EA-52S

1. Loosen the screw and remove the fan kit. Screw torque: 14~16kg-cm / [12.1~13.9Ib-in.]
2. Before removing the fan, remove the cover by using a slotted screwdriver. (refer to Figure 1)

Figure 1
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|Frame D
|Mode| FMKFP-CFKB ; : Capacitor Fan|

Applicable model
VFD750FP4EA-41, VFD750FP4EA-52, VFD750FP4EA-52S,
VFD900FP4EA-41, VFD90OFP4EA-52, VFD90OFP4EA-52S

Press the hook in the top of digital keypad, then rotate to remove the digital keypad (refer to Figure 2 )
Screw 1~8 torque: 14~16kg-cm / [12.1~13.9Ib-in.]

Loosen the screw 9 then remove the fan kit.(refer to Figure 3)

Screw 9 torque: 12~15kg-cm / [10.4~13Ib-in.]

rob-~

Figure 2

Figure 3
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7-9 USB/RS-485 Communication Interface IFD6530
/\ Warning

v" Please thoroughly read this instruction sheet before installation and putting it into use.

v" The content of this instruction sheet and the driver file may be revised without prior notice. Please
consult our distributors or download the most updated instruction/driver version at
http://lwww.delta.com.tw/product/em/control/cm/control_cm_main.asp

1. Introduction

IFD6530 is a convenient RS-485-t0-USB converter, which does not require external power-supply and
complex setting process. It supports baud rate from 75 to 115.2Kbps and auto switching direction of data
transmission. In addition, it adopts RJ-45 in RS-485 connector for users to wire conveniently. And its tiny dimension,
handy use of plug-and-play and hot-swap provide more conveniences for connecting all DELTA IABG products to

your PC.
Applicable Models: All DELTA IABG products.

(Application & Dimension)

) 3
‘l:l; ' t}’. under%lopment %
1 I t

U?B ﬁ
RS!B5 %
s S
M v v ) ‘v v —

e = E ..
J ﬂuﬁ !I:?'_;*!l,’ rﬂ! '-— Q 22.50.89 Unit: mm [inch]

2. Specifications

Power supply No external power is needed

Power consumption 1.5W

Isolated voltage 2,500vDC

Baud rate 75Kbps, 150Kbps, 300Kbps, 600Kbps, 1,200Kbps, 2,400Kbps, 4,800Kbps,
9,600Kbps, 19,200Kbps, 38,400Kbps, 57,600Kbps, 115,200Kbps

RS-485 connector RJ-45

USB connector Atype (plug)

Compatibility Full compliance with USB V2.0 specification

Max. cable length RS-485 Communication Port: 100 m

Support RS-485 half-duplex transmission
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= RJ-45
. PIN Description PIN Description
81
1 Reserved 5 SG+
- [
RJ-45 2 Reserved 6 GND
3 GND 7 Reserved
4 SG- 8 +9V

3. Preparations before Driver Installation

Please extract the driver file (IFD6530_Drivers.exe) by following steps. You could find driver file
(IFD6530_Drivers.exe) in the CD supplied with IFD6530.

#Note: DO NOT connect IFD6530 to PC before extracting the driver file.
STEP 1 STEP 2

InstallShield Wizard E| InstallShield Wizard

License Agreement

Welcome to the InstallShield Wizard for Silicon Please read the following license agreement carefully
- Laboratories CP210x Evaluation Kit Tools

Press the PAGE DOWN key to see the rest of the agreement.

The InstallShieldR Wizard will install Siicon Laboratories

CP210x Evaluation ?il Tools Release 3.31

on computer. To continue, click Next A
= END-USER LICENSE AGREEMENT

IMPORTANT: READ CAREFULLY

BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIETARY MATERIAL ["LICENSED PRODUCT"). THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
AGREEMENT CONSTITUTES 'YOUR AND (IF APPLICABLE) YOUR COMPANY'S

SSENT TO AND ACCEPTANCE OF THIS END-USER LICENSE AGREEMENT (THE o

Do you accept al the terms of the preceding License Agreement? If you choose No, the
setup will close. To install Skcon Laboratones CP210x Evaluation Kit Tools Releass 3.31
. you must accept this agreement.

coc | s [To] w |

STEP 3 STEP 4

InstallShield Wizard

InstallShield Wizard

Choose Destination Location
Select folder whete Setup will install files.

InstallShield Wizard Complete
Setup has firsshed instaling Siicon Laboratonies CP210x
Evaluation Kit Tooks Release 3.31

on yous computer.

Setup will install Skcon Laboratones CP210x Evaluation Kit Tools Releass 331
in the following folder,

To install to this folder, click Nest. To install to a different folder, click Browse and select
another folder.

Destination Folder
CASiLabs\MCUNCP210x Browse...

STEP 5

You should have a folder marked SiLabs under drive C. c:\ SiLabs
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4. Driver Installation
After connecting IFD6530 to PC, please install driver by following steps.

STEP 1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for cument and updsted software by

looking on your computer, on the hardware nstalistion LD, of on
the Windows Update Web site [with pour permission)

Fead o privacy policy

CanWindows connect to Windows Update to seach for
software?

(@ Yes, this time only
() Yes, now and every time | connect a device
() No, not this time

Click Nest to continue

Next »

STEP 2

Found New Hardware Wizard

This wizard helps you install software for

CP2103 USE to LART Bridge Contiolier

*) If your hardware came with an installation CD
<2 o floppy dizk, insert it now.

‘what do you want the wizard to do?

(® Install the soltware sutomatically [Recommended)
O Install from a kst o specific location (Advanced)

Click MNext to continue.

<Back || MNet> | [ Cancel

> &

OR

Found New Hardware Wizard

This wizard helps pou install software for

CP2103 USE to UART Bridge Controlier

'_) If your hardware came with an installation CD
“2 or floppy disk, insert it now,

‘What do pou want the wizard to do?

O Instal the software automatically (Fecommended)
(&) Install from a st o specific location [Advanced)

Click Mext to continue,

[ <Back || Net> | | Cancel

Found New Hardware Wizard

Please choose yowr search and installation options,

(#) Search for the best driver in these locations:

Use the check boxes below to imit or expand the default search, which includes local
paths and removable media. The best ditver found vall be instalied

[] Seasch removable media (floppy, CO-ROM...)
[#] Include thiz location in the search:
CASLabs\MCUNCP210x\WIN

v

O Don't ssarch. | will choase the drivet o install

Choose this option to select the device dimver from a st Windows does not guarantee that
the driver you choose will be the best match for your hardware,

[ <Back J|_New> | [ cancel |

Browse and select directory, or enter
C:\SiLabs\MCU\CP210x\WIN
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STEP 3 . ‘ STEP 4

Please wait while the wizard seaiches. .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

@ CP2103 USB to UART Bridge Controller E CP210x USE Compozite Device

3

Chck Finish to close the wizard

G

\ 4

STEP 5
Repeat Step 1 to Step 4 to complete
COM PORT setting.

5. LED Display

1. Steady Green LED ON: power is ON.
2. Blinking orange LED: data is transmitting.
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Chapter 8 Option Cards

8-1 Option Card Installation

8-2 EMC-D42A (I/O Extension Card)

8-3 EMC-D611A (I/O Extension Card)

8-4 EMC-R6AA (I/O Extension Card)

8-5 EMC-BPS01 (24V Power Extension Card)

8-6 CMC-MODO01 (Communication Extension Card)

8-7 CMC-PD01 (Communication Extension Card)

8-8 CMC-DNO1 (Communication Extension Card)

8-9 CMC-EIP01 (Communication Extension Card)

8-10 EMC-COPO01 (Communication Extension Card)

8-11 Delta Standard Fieldbus Cables
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Please select applicable option cards for your drive or contact local distributor for suggestion.
To prevent drive damage during installation, please remove the digital keypad and the cover before wiring.
Refer to the following instruction.

8-1 Option Card Installation

8-1-1 Remove the top cover

Frame A & B

Screw Torque: 12~15Kg-cm / [10.4~13lb-in.] / [1.2~1.5 Nm]

1. Remove the keypad (as shown in below figure 2).

2. Loosen the screws, then remove the top cover (as shown in below figure 3).

Figure 1 Figure 2 Figure 3

Frame C

Screw Torque: 12~15Kg-cm / [10.4~13lb-in.] / [1.2~1.5 Nm]

1. Remove the keypad (as shown in below figure 2).

2. Loosen the screws, then remove the top cover (as shown in below figure 3).

(.. (..

Figure 1 Figure 2 Figure 3
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Screw Torque: 14~16Kg-cm / [12.1~13.91b-in.] / [1.4~1.6 Nm]
1. Remove the keypad (as shown in below figure 2).
2. Loosen the screws, then remove the top cover (as shown in below figure 3).

4

Figure 1

gy

g

®

4

UANAY

7 e

Figure 2 Figure 3

8-1-2 Location to Install Extension Card

1 RJ45 (Socket) for digital keypad
KPC-CC02

1.

oA W N

Please refer to CH10 Digital Keypad for more details
on KPC-CCO02.

Please refer to CH10 Digital Keypad for more details
on optional accessory RJ45 extension cable.

2 |Communication extension card (Slot 1)
1.

CMC-MODO01
CMC-PDO1
CMC-DNO1
CMC-EIPO1
EMC-COPO1

3 PG Card (Slot2)
CFP2000 does not support PG Card.
4 /0 & Relay extension card (Slot 3)

1. EMC-D42A
2. EMC-D611A
3. EMC-R6AA
4. EMC-BPSO01
Screws Specification for option card terminals:
EMC-D42A  |wire gauge [24~12AWG / [0.205~3.31mm?]
EMC-D611A
Wire gauge [26~16AWG / [0.128~1.31mm?]
EMC-R6AA -
Torque 8Kg-cm / [6.94 Ib-in] / [0.8Nm]
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I/O & Relay extension card (Slot 3)

EMC-D42A EMC-R6AA
O © O ®
RC12 RA12RC11 RATIRCIORAT0
OO00000
O © © © © © © O© - — |
COM MI10 MI11 MI12 MI13 MO10 MO11 MXM Q O Q Q O O Q O
O RCI5RAI5RC14 RA14RCA3 RATS
EMC-BPSO01 EMC-D611A
O O O
D) O® O S O O O O DO O O
O 24V GND O O AC MI10 MIM1 M2 MI13 M4 M5 Q
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Communication extension card (Slot 1)
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CMC-PDO1 CMC-DNO1
O O O -
O O
-
— O - -
O ‘ ‘ R e e B W ]
] o 00000
CMC-MODO01/ CMC-EIP01 EMC-COPO1
O O O O
O O
- -
© O
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8-1-3 Install and Uninstall of Extension Cards (i.e. communication card installation)

8-1-3-1 Installation

Extension Card Installation

Put the insulating plate on the
positioning pin first, then align the
positioning pin by using two holes

on the PCB, press it and let two
Clip

Positioning pin

clips stuck on the PCB as the

figure showing.

Insulation plate

Make sure that the two clips are
stuck on the PCB then lock the

screws as the figure showing.

Torque: 6~8 kg-cm /
0.59~0.78 Nm/
5.21~6.94 Ib-in.

Screw

Torque: 6~8 kg-cm/
0.59~0.78 Nm/
5.21~6.94 |b-in.

The assembly is completed as

the figure showing.
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8-1-3-2 Disconnecting the extension card

Loosen the two screws as the

figure showing.

Pull open the clip then put slotted
screwdriver into the sag under the PCB,
let PCB out of the clip as the figure

showing.

Twist to open the other card clip to
remove the PCB.
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8-2 EMC-D42A
Terminals Descriptions
Common for Multi-function input terminals
COM Select SINK(NPN)/SOURCE (PNP ) in J1 jumper / external power
supply
Refer to parameters 02-26~02-29 to program the multi-function
inputs MI10~MI13.
Internal power is applied from terminal E24: +24VDC+5% 200mA,
MI10~ MI13  |SW
External power +24VDC: max. voltage 30VDC, min. voltage 19VDC
ON: the activation current is 6.5mA
/O Extension OFF.: Ieaka.\ge current tolelrance is 10pA
Multi-function output terminals (photocoupler)

Card The AC motor drive releases various monitor signals, such as drive
in operation, frequency attained and overload indication, via
transistor (open collector).

MO10~MO11 (E{’ ; MO10
@ o
——@ MxM
Common for multi-function output terminals MO10,
MXM MO11(photocoupler)
Max 48VDC 50mA
8-3 EMC-D611A
Terminals Descriptions
AC AC power Common for multi-function input terminal (Neutral)
Refer to Pr. 02-26~ Pr. 02-31 for multi-function input selection
I/O Extension Input voltage: 100~130VAC
Card Input frequency: 47~63Hz
MI10~ MI15  |Input impedance: 27Kohm
Terminal response time:
ON: 10ms
OFF: 20ms
8-4 EMC-R6AA
Terminals Descriptions
Refer to Pr. 02-36~ Pr. 02-41 for multi-function input selection
Resistive load:
5A(N.O.) 250VAC
Relay Extension
Cord RA10~RA15 5A(N.O.) 30vVDC
RC10~RC15 |Inductive load (COS 0.4)

2.0A(N.O.) 250VAC

2.0A(N.O.) 30VDC

It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.
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Terminals

Descriptions

External Power

Supply

24V
GND

Input power: 24V+5%

Maximum input current: 0.5A

Note:

1) Do not connect control terminal +24V (Digital control signal
common: SOURCE) directly to the EMC-BPSO01 input terminal 24V.

2) Do not connect control terminal GND directly to the EMC-BPS01
input terminal GND.

Function: When the motor drive is powered by the EMC-BPSO01, all the
communications are open. All the communication cards and functions
below are supported.

Read and write parameters.

Warning messages can be displayed on the keypad.

Every button on the keypad is operational except the RUN button.
Analog inputs are effective

Keep the communication open.

o a0 bk~ w b~

Multi-function input terminals needs external power to work.
The following functions are NOT supported.
Relay out (including extension card), PG card and PLC function.
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8-6 CMC-MODO01

8-6-1 Features

Supports Modbus TCP protocol

MDI/MDI-X auto-detect

Baud rate: 10/100Mbps auto-detect

E-mail alarm

AC motor drive keypad/Ethernet configuration
Virtual serial port.

8-6-2 Product File

oo wWN =

® /0 CARD & Relay Card
@ Comm. Card
®
@

RJ-45 connection port
»(2) Removable control circuit
terminal
>3
8-6-3 Specifications
Network Interface
Interface RJ-45 with Auto MDI/MDIX
Number of ports 1 Port
Transmission method IEEE 802.3, IEEE 802.3u
Transmission cable Category 5e shielding 100M
Transmission speed 10/100 Mbps Auto-Detect
Network protocol ICMI?, IP, TCP, UDP, DHCP, SMTP, MODBUS OVER TCP/IP, Delta
Configuration

Electrical Specification

Power supply voltage 5VDC (supply by the AC motor drive)
Insulation voltage 500vVDC

Power consumption 0.8W

Weight 25¢g
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Noise immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation/storage

Operation: -10°C ~ 50°C (temperature), 90% (humidity)
Storage: -25°C ~ 70°C (temperature), 95% (humidity)

Vibration/shock immunity

International standard: IEC 61800-5-1, IEC 60068-2-6/IEC
61800-5-1, IEC 60068-2-27

8-6-4 Communication Parameters for VFD-CFP2000 Connected to Ethernet

When VFD-CFP2000 is linking to Ethernet, please set up the communication parameters based on
the table below. Ethernet master will be able to read/write the frequency word and control word of
VFD-CFP2000 after communication parameters setup.

Parameter Function Set value (Dec) Explanation
Source of frequency The frequency command is controlled by
P00-20 . 8 s
command setting communication card.
P00-21 Source of operation 5 The operation command is controlled by
command setting communication card.
P09-30 Decodlng m_ethod for 0 Decoding method for Delta AC motor drive
communication
P09-75 IP setting 0 Static IP(0) / Dynamic distribution 1P(1)
P09-76 IP address -1 192 IP address 192.168.1.5
P09-77 IP address -2 168 IP address 192.168.1.5
P09-78 IP address -3 1 IP address 192.168.1.5
P09-79 IP address -4 5 IP address 192.168.1.5
P09-80 Netmask -1 255 Netmask 255.255.255.0
P09-81 Netmask -2 255 Netmask 255.255.255.0
P09-82 Netmask -3 255 Netmask 255.255.255.0
P09-83 Netmask -4 0 Netmask 255.255.255.0
P09-84 Default gateway -1 192 Default gateway 192.168.1.1
P09-85 Default gateway -2 168 Default gateway 192.168.1.1
P09-86 Default gateway -3 1 Default gateway 192.168.1.1
P09-87 Default gateway -4 1 Default gateway 192.168.1.1
8-6-5 Basic Registers
BR# R/W Content Explanation
Set up by the system; read only. The model code of
70| R |Modelname oy MODO1=H0203
#1 R Firmware Displaying the current firmware version in hex, e.g. H'0100 indicates the
version firmware version V1.00.
Displaying the data in decimal form. 10,000s digit and 1,000s digit are for
#2 R Release_ date of “month”; 100s digit and 10s digit are for “day”.
the version S R
For 1 digit: 0 = morning; 1 = afternoon.
#11 R/W | Modbus Timeout |[Default setting: 500 (ms)
#13 R/W | Keep Alive Time |Default setting: 30 (s)
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8-6-6 LED Indicator & Troubleshooting

LED Status Indication How to correct it?

On Power supply in normal status --
POWER | Green

Off No power supply Check the power supply
On Network connection in normal status -

LINK Green | Flashes | Network in operation -
off Check if the network cable is

Network not connected connected

Troubleshooting

Poor contact to RJ-45
connector

Abnormality Cause How to correct it?

AC motor drive not powered | Ceck IFAC motor drive is powered, and f the

POWER LED off P PPy —
CMC-MODO01 not connected Make sure CMC-MODO1 is connected to AC motor
to AC motor drive drive.
CMC-MODO01 not connected | Make sure the network cable is correctly connected
to network to network.

LINK LED off

Make sure RJ-45 connector is connected to
Ethernet port.

No module found

CMC-MODO01 not connected
to network

Make sure CMC-MODO1 is connected to network.

PC and CMC-MODO01 in
different networks and
blocked by network firewall.

Search by IP or set up relevant settings by AC
motor drive keypad.

Fail to open
CMC-MODO01 setup

page

CMC-MODO01 not connected
to network

Make sure CMC-MODO1 is connected to the
network.

Incorrect communication
setting in DCISoft

Make sure the communication setting in DCISoft is
set to Ethernet.

PC and CMC-MODO01 in
different networks and
blocked by network firewall.

Conduct the setup by AC motor drive keypad.

Able to open
CMC-MODO01 setup
page but fail to
utilize webpage
monitoring

Incorrect network setting in
CMC-MODO1

Check if the network setting for CMC-MODO1 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
in your home, please refer to the network setting
instruction provided by your ISP.

Fail to send e-mail

Incorrect network setting in
CMC-MODO1

Check if the network setting for CMC-MODO1 is
correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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8-7 CMC-PDO01

8-7-1 Features

1 Supports PZD control data exchange.

2. Supports PKW polling AC motor drive parameters.
3. Supports user diagnosis function.

4. Auto-detects baud rates; supports Max. 12Mbps.

8-7-2 Product Profile
® (ONa®) ©) (@)

@ mmmm o) o

JURmni
T
I

i

8-7-3 Specifications
PROFIBUS DP Connector

Chapter 8 Option Cards | CFP2000

. NET indicator

. POWER indicator

. Positioning hole

BAIWIN| =

. AC motor drive connection

port

. PROFIBUS DP connection

port

6. Screw fixing hole

7. Fool-proof groove

Interface DB9 connector

Transmission method | High-speed RS-485

Transmission cable Shielded twisted pair cable

Electrical isolation 500vDC

Communication

Message type Cyclic data exchange
Module name CMC-PDO01

GSD document DELAO8DB.GSD
Company ID 08DB (HEX)

Serial transmission
speed supported

X 12Mbps (bit per second)
(auto-detection)

9.6Kbps, 19.2Kbps, 93.75Kbps, 187.5Kbps, 500Kbps, 1.5Mbps, 3Mbps, 6Mbps,

Electrical Specification

Power supply 5VDC (supplied by AC motor drive)

Insulation voltage 500vDC
Power consumption | 1W
Weight 28g
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Environment

| CFP2000

Noise immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)
EFT (IEC 61800-5-1, IEC 61000-4-4)
Surge Teat (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation /storage

Operation: -10°C ~ 50°C (temperature), 90% (humidity)
Storage: -25°C ~ 70°C (temperature), 95% (humidity)

8-7-4

Shock / vibration International standards: IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1 & IEC
resistance 60068-2-27
Installation
PROFIBUS DP Connector
PIN PIN name Definition

1 - Not defined
2 - Not defined 9 5
3 Rxd/Txd-P Sending/receiving data P(B)
4 - Not defined
5 DGND Data reference ground 6 1
6 VP Power voltage — positive
7 - Not defined
8 Rxd/Txd-N Sending/receiving data N(A)
9 - Not defined

8-7-5 LED Indicator & Troubleshooting

There are 2 LED indicators on CMC-PD01. POWER LED displays the status of the working power.
NET LED displays the connection status of the communication.

POWER LED

LED status

Indication

How to correct it?

Green light on

Power supply in normal status.

Check if the connection between CMC-PDO01 and AC

Off No power motor drive is normal.
NET LED
LED status Indication How to correct it?

Green light on

Normal status

CMC-PDO01 is not connected to

Red light on PROFIBUS DP bus. Connect CMC-PDO01 to PROFIBUS DP bus.

Red light Invalid PROFIBUS communication | Set the PROFIBUS address of CMC-PD01 between 1 ~
flashes address 125 (decimal)

Orange light CMC-PDO01 fails to communicate Switch off the power and check whether CMC-PDO01 is
flashes with AC motor drive. correctly and normally connected to AC motor drive.
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8-8 CMC-DNO1

8-8-1 Functions
1. Based on the high-speed communication interface of Delta HSSP protocol, able to conduct
immediate control to AC motor drive.
Supports Group 2 only connection and polling I/0O data exchange.
For 1/0O mapping, supports Max. 32 words of input and 32 words of output.
Supports EDS file configuration in DeviceNet configuration software.

Supports all baud rates on DeviceNet bus: 125Kbps, 250Kbps, 500Kbps and extendable serial
transmission speed mode.

Node address and serial transmission speed can be set up on AC motor drive.
Power supplied from AC motor drive.

ok~ wbd

N o

8-8-2 Product Profile

& = ¢ d o B

2 5
g5 B
o B E

1. NS indicator

2. MS indicator

3. POWER indicator
4. Positioning hole
5
6
7

. DeviceNet connection port

. Screw fixing hole

@ @ . Fool-proof groove
%ﬂ” S r . . 8. AC motor drive connection
O I I || I O
ﬁﬁﬁﬁﬁ \ port
® ©)
8-8-3 Specifications
DeviceNet Connector
Interface 5-PIN open removable connector. Of 5.08mm PIN interval

Transmission CAN

Transmission cable Shielded twisted pair cable (with 2 power cables)

Transmission speed | 125Kbps, 250Kbps, 500Kbps and extendable serial transmission speed

Network protocol DeviceNet protocol

AC Motor Drive Connection Port

Interface 50 PIN communication terminal

Transmission method | SPI communication

1. Communicating with AC motor drive

Terminal functi
erminatiunction 2. Transmitting power supply from AC motor drive

Communication Delta HSSP protocol
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Electrical Specification

Power supply voltage

5VDC (supplied by AC motor drive)

Insulation voltage 500vVDC
Communication wire | 5 oevy
power consumption

Power consumption 1w
Weight 23g

Environment

Noise immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Teat (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation /storage

Operation: -10°C ~ 50°C (temperature), 90% (humidity)
Storage: -25°C ~ 70°C (temperature), 95% (humidity)

Shock / vibratio
resistance

n

International standards: IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1 &

IEC 60068-2-27

DeviceNet Connector

PIN Signal Color Definition 5
1 V+ Red DC24V o)
2 H White Signal+ °¢ §
3 S - Earth o) 4
4 L Blue Signal- °) 5
5 V- Black )Y S

8-8-4 LED Indicator & Troubleshooting

There are 3 LED indicators on CMC-DNO1. POWER LED displays the status of power supply. MS
LED and NS LED are dual-color LED, displaying the connection status of the communication and

error messages.

POWER LED

LED status Indication How to correct it?
On Power supply in abnormal status. Check the power supply of CMC-DNO1.
Off Power supply in normal status --
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NS LED
LED status Indication How to correct it?
1. Check the power of CMC-DNO1 and see if the
connection is normal.
Off No power supply or CMC-DNO1 has 2. Make sure at least one or more nodes are on the
not completed MAC ID test yet. bus.
3. Check if the serial transmission speed of
CMC-DNO1 is the same as that of other nodes.
Green light CMC-DNO1 is on-line but has not 1. g(;r;?egrure CMC-DNO1 to the scan list of the
flashes established connection to the master. '

2. Re-download the configured data to the master.

Green light on

CMC-DNO1 is on-line and is normally
connected to the master

Red light CMC-DNO1 is on-line, but 1/0 1. Check if the network connection is normal.
flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all the MAC IDs on the network are
not repeated.
1. The communication is down. 2. Check if the network installation is normal.
Red light on 2. MAC ID test failure. 3. Check if the baud rate of CMC-DNO01 is
g 3. No network power supply. consistent with that of other nodes.
4. CMC-DNO1 is off-line. 4. Check if the node address of CMC-DNO1 is
illegal.
5. Check if the network power supply is normal.
MS LED
LED status Indication How to correct it?
Off No power supply or being off-line Check the power supply of CMC-DNO1 and see of
the connection is normal.
%:ﬁgs“ght Waiting for 1/0 data Switch the master PLC to RUN status

Green light on

I/0 data are normal

Red light Mabping error 1. Reconfigure CMC-DNO1
flashes pPing 2. Re-power AC motor drive
. 1. See the error code displayed on AC motor drive.
Red light on Hardware error 2. Send back to the factory for repair if necessary.
. : - . If the flashing lasts for a long time, check if
Orange light CMC-DN01 is es_tabhshlng connection CMC-DNO1 and AC motor drive are correctly
flashes with AC motor drive.

installed and normally connected to each other.
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8-9 CMC-EIPO1

8-9-1 Features

o &~ Dbh =

Virtual serial port

8-9-2 Product Profile

Supports Modbus TCP and Ethernet/IP protocol
MDI/MDI-X auto-detect

Baud rate: 10/100Mbps auto-detect

AC motor drive keypad/Ethernet configuration

[Figure1]

0000000

[oooopoo

1. Screw fixing hole

2. Positioning hole

3. AC motor drive connection
port

4. LINK indicator

5. RJ-45 connection port
6. POWER indicator

@ @ 7. Fool-proof groove

Opq

&) ®

8-9-3 Specifications

Network Interface

\\ ()o 0o 0o o o
@

Interface

RJ-45 with Auto MDI/MDIX

Number of ports

1 Port

Transmission method

IEEE 802.3, IEEE 802.3u

Transmission cable

Category 5e shielding 100M

Transmission speed

10/100 Mbps Auto-Detect

Network protocol

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, MODBUS OVER TCP/IP, EtherNet/IP, Delta
Configuration

Electrical Specification

Weight 25¢g
Insulation voltage 500vVDC
Power consumption 0.8wW
Power supply voltage | 5VDC
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Environment

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Noise immunity

Operation: -10°C ~ 50°C (temperature), 90% (humidity)

Operation/storage Storage: -25°C ~ 70°C (temperature), 95% (humidity)
i\r’];?;itr']?t;/ S International standard: IEC 61800-5-1, IEC 60068-2-6/IEC 61800-5-1, IEC 60068-2-27

8-9-4 Installation
Connecting CMC-EIP01 to Network

Turn off the power of AC motor drive. RUds

2. Open the cover of AC motor drive.
Connect CAT-5e network cable to RJ-45 port on

CMC-EIPO1 (See Figure 2). ‘ ﬁ
T I 1T 1@[’
[Figure 2]
RJ-45 PIN Definition
PIN | Signal Definition PIN Signal Definition

1 Tt Positive po!e for 5 B N/C
data transmission

5 Tx Negative pqle for 6 Rx- Negative pglg for BMMM
data transmission data receiving

3 Ryt Positive pglg for 7 N N/C 8-—1

data receiving
4 - N/C 8 - N/C

8-9-5 Communication Parameters for VFD-CFP2000 Connected to Ethernet

When VFD-CFP2000 is connected to Ethernet network, please set up the communication
parameters for it according to the table below. The Ethernet master is only able to read/write the
frequency word and control word of VFD-CFP2000 after the communication parameters are set.

Parameter Function Set value (Dec) Explanation

Source of frequency The frequency command is controlled by
P00-20 ; 8 N

command setting communication card.

Source of operation The operation command is controlled by
P00-21 : 5 o

command setting communication card.

Decoding method for The decoding method for Delta AC motor
P09-30 2 0 .

communication drive
P09-75 IP setting 0 Static IP(0) / Dynamic distribution IP(1)
P09-76 IP address -1 192 IP address 192.168.1.5
P09-77 IP address -2 168 IP address 192.168.1.5
P09-78 IP address -3 1 IP address 192.168.1.5
P09-79 IP address -4 5 IP address 192.168.1.5
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Parameter Function Set value (Dec) Explanation
P09-80 Netmask -1 255 Netmask 255.255.255.0
P09-81 Netmask -2 255 Netmask 255.255.255.0
P09-82 Netmask -3 255 Netmask 255.255.255.0
P09-83 Netmask -4 0 Netmask 255.255.255.0
P09-84 Default gateway -1 192 Default gateway 192.168.1.1
P09-85 Default gateway -2 168 Default gateway 192.168.1.1
P09-86 Default gateway -3 1 Default gateway 192.168.1.1
P09-87 Default gateway -4 1 Default gateway 192.168.1.1

8-9-6 LED Indicator & Troubleshooting

There are 2 LED indicators on CMC-EIP01. The POWER LED displays the status of power supply,
and the LINK LED displays the connection status of the communication.

LED Indicators

LED Status Indication How to correct it?
On Power supply in normal status -
POWER Green
Off No power supply Check the power supply.
Network connection in normal
On -
status
LINK Green | Flashes | Network in operation -
Off Network not connected Check if the network cable is
connected.

Troubleshooting

Poor contact to RJ-45
connector

Abnormality Cause How to correct it?
AC motor drive not powered S:V?/S: g@g&?%ﬁﬂﬁ is powered, and if the
POWER LED off CMC-EIP01 not connected to Make sure CMC-EIP01 is connected to AC motor
AC motor drive drive.
CMC-EIP01 not connected to | Make sure the network cable is correctly connected
network to network.
LINK LED off

Make sure RJ-45 connector is connected to
Ethernet port.

No communication

CMC-EIP01 not connected to
network

Make sure CMC-EIP01 is connected to network.

CMC-EIP01 setup
page

setting in DCISoft

card found PC and CMC-EIP01 in .
different networks and blocked Search py IP or set up relevant settings by AC
. motor drive keypad.
by network firewall.
CMC-EIP01 not connected to | Make sure CMC-EIP01 is connected to the
network network.
Fail to open Incorrect communication Make sure the communication setting in DCISoft is

set to Ethernet.

PC and CMC-EIP01 in
different networks and blocked
by network firewall.

Conduct the setup by AC motor drive keypad.
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Abnormality

Cause

How to correct it?

Able to open
CMC-EIP01 setup
page but fail to
utilize webpage
monitoring

Incorrect network setting in
CMC-EIPO1

Check if the network setting for CMC-EIP01 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
in your home, please refer to the network setting
instruction provided by your ISP.

Fail to send e-mail

Incorrect network setting in
CMC-EIPO1

Check if the network setting for CMC-EIPO1 is
correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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8-10 EMC-COPO1

8-10-1 Position of terminal resistance

8-10-2 RJ-45 Pin definition

Lla-~1[]

RS485 socket

8-10-3 Specifications

Pin Pin name Definition
4 CAN H C_AN_H bus line (dominant
- high)
2 CAN L [CAN_L bus line (dominant low)
3 CAN_GND [Ground/QV/V-
7 CAN_GND |Ground/0V/V-

Interface RJ-45
Number of ports 1 Port
Transmission method CAN

Transmission cable

CAN standard cable

Transmission speed

1Mbps, 500Kbps, 250Kbps, 125Kbps, 100Kbps, 50Kbps

Communication protocol

CANopen
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8-11 Delta Standard Fieldbus Cables
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Delta Cables Part Number Description Length
UC-CMCO003-01A CANopen Cable, RJ45 Connector 0.3m
UC-CMCO005-01A CANopen Cable, RJ45 Connector 0.5m
UC-CMCO010-01A CANopen Cable, RJ45 Connector 1m
UC-CMC015-01A CANopen Cable, RJ45 Connector 1.5m
CANopen Cable UC-CMC020-01A CANopen Cable, RJ45 Connector 2m
UC-CMCO030-01A CANopen Cable, RJ45 Connector 3m
UC-CMCO050-01A CANopen Cable, RJ45 Connector 5m
UC-CMC100-01A CANopen Cable, RJ45 Connector 10m
UC-CMC200-01A CANopen Cable, RJ45 Connector 20m
UC-DNO01Z-01A DeviceNet Cable 305m
DeviceNet Cable
UC-DNO01Z-02A DeviceNet Cable 305m
UC-EMCO003-02A Ethernet/EtherCAT cable, Shielding 0.3m
UC-EMCO005-02A Ethernet/EtherCAT cable, Shielding 0.5m
UC-EMCO010-02A Ethernet/EtherCAT cable, Shielding m
cinemet/EtherCAT UC-EMC020-02A | Ethernet/EtherCAT cable, Shielding 2m
UC-EMCO050-02A Ethernet/EtherCAT cable, Shielding 5m
UC-EMC100-02A Ethernet/EtherCAT cable, Shielding 10m
UC-EMC200-02A Ethernet/EtherCAT cable, Shielding 20m
TAP-CNO1 1in 2 out, built-in 121Q terminal resistor 1in 2 out
_C;:lg\lopen / DeviceNet TAP-CNO2 1in 4 out, built-in 121Q terminal resistor 1in 4 out
TAP-CNO3 Se::]ni?]a?%sgf:rf) connector, built-in 121Q 1in 4 out
PROFIBUS Cable UC-PF01Z-01A PROFIBUS DP Cable 305m
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Chapter 9 Specification

9-1 460V Series

9-2 Environment for Operation, Storage and
Transportation

9-3 Specifications for Operation Temperature and
Protection Level

9-4 Derating of Ambient Temperature and Altitude
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9-1 460V Series

Frame Size A B
Model VFD_ __ FP4EA- _ 007 015 022 037 040 055 075 110 150 185 220
Rated output capacity [kVA] 2.4 3.3 4.4 6.8 8.4 10.4 14.3 19 25 30 36
Rated output current [A] 3.0 4.2 5.5 8.5 10.5 13 18 24 32 38 45
~| Applicable motor output [kW] 0.75 1.5 2.2 3.7 4 5.5 7.5 1 15 18.5 22
.§ Applicable motor output [HP] 1 2 3 5 5 7.5 10 15 20 25 30
= Overload tolerance 120% of rated current can endure for 1 minute during every 5 minutes
S Max. output frequency [Hz] 599Hz
g Carrier frequency [kHz] 2~15 (6kHz) (g'k':lg)
4 Rated output capacity [kVA] 1.4 24 3.2 4.8 7.2 8.4 9.6 14.3 19 25 30
‘g Rated output current [A] 1.7 3.0 4.0 6.0 9.0 10.5 12 18 24 32 38
5 Applicable motor output [kW] 0.4 0.75 1.5 2.2 3.7 4 5.5 7.5 11 15 18.5
ol £ Applicable motor output [HP] 0.5 1 2 3 5 5 7.5 10 15 20 25
% Overload tolerance 120% of rated current can endure for 1 minute during every 5 minutes
€ 160% of rated current can endure for 3 seconds during every 30 seconds.
2 Max. output frequency [Hz] 599Hz
Carrier frequency [kHz] 2~15 (6kHz) é;&g)
o Input current [A] Light duty 3.0 4.2 5.5 8.5 10.5 13 18 24 32 38 45
%|  Input current [A] Normal duty 1.7 3 4 6 9.0 10.5 12 18 24 32 38
% Rated voltage / Frequency 3-phase AC 380V~480V [ -15%~+10%), 50/60Hz
al Operating voltage range 323~528VAC
£ Frequency tolerance 47~63Hz
Efficiency [%] 97
Power factor >0.98
Weight 6.8kg | 14.5kg
Cooling method Natural cooling | Fan cooling
Braking chopper Frame A to C (built-in)
DC choke Built-in DC reactor EN61000-3-12
EMC Filter Built-in EMC Filter EN61800-3 C1 & C2
(I=SMNOTE|

[ | The value of the carrier frequency is a factory setting. To increase the carrier frequency, the current needs to be decreased.
Please see derating curve diagram of Pr. 06-55 for more information.
[ | When a load is a surge load, use a higher level model.

460V Series
Frame Size C DO D
Model VFD_ _ FP4EA- 300 370 450 550 750 900
Rated output capacity [kVA] 48 58 73 88 120 143
Rated output current [A] 60 73 91 110 150 180
| Applicable motor output [kW] 30 37 45 55 75 90
é Applicable motor output [HP] 40 50 60 75 100 125
= Overload tolerance 120% of rated current can endure for 1 minute during every 5 minutes
% Max. output frequency [Hz] 599Hz
o . 2~9kHz
_% Carrier frequency [kHz] 2~10kHz (6kHz) (4kHz)
?f_' Rated output capacity [kVA] 36 48 58 73 88 120
al Rated output current [A] 45 60 73 91 110 150
g =1 Applicable motor output [KW] 22 30 37 45 55 75
3| Applicable motor output [HP] 30 40 50 60 75 100
E Overload tolerance 120% of rated current can endure for 1 minute during every 5 minutes
5 160% of rated current can endure for 3 seconds during every 30 seconds.
Z| Max. output frequency [HZz] 599Hz
. 2~9kHz
Carrier frequency [kHz] 2~10kHz (6kHz) (4kHz)
= Input current [A] Light duty 60 73 91 110 150 180
= Input current [A] Normal duty 45 60 73 91 110 150
95 Rated voltage / Frequency 3-phase AC 380V~480V (-15% ~ +10%), 50/60Hz
al Operating voltage range 323~528VAC
£ Frequency tolerance 47~63Hz
Efficiency [%] 97
Power factor >0.98
Weight 26.5kg [ 42kg | 59.5kg
Cooling method Fan cooling
Braking chopper Frame A to C (built-in)
DC choke Built-in DC reactor EN61000-3-12
EMC Filter Built-in EMC Filter EN61800-3 C1 & C2
[I=noTe]

B The value of the carrier frequency is a factory setting. To increase the carrier frequency, the current needs to be decreased.
See derating curve diagram of Pr06-55 for more information.
m When aload is a shock or impact load, use a higher level model.



Efficiency Curve

Chapter 9 Specifications | CFP2000

CFP2000 Efficiency Curve
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General Specifications

Control Characteristics

Control Method

Pulse-Width Modulation (PWM)

Control Mode

1: VIF, 2: SVC, 3: PMSVC

Starting Torque

Reach up to 150% or above at 0.5Hz..

V/F Curve 4 point adjustable V/F curve and square curve
Speed Response Ability 5Hz (vector control can reach up to 40Hz)
Torgue Limit Light duty: a max. of 130% torque current; Normal duty: a max. of 160% torque current
Torque Accuracy +5%

Max. Output Frequency(Hz)

599.00 Hz

Frequency Output Accuracy

Digital command:£0.01%, -10°C~+40°C; Analog command: £0.1%, 25+10°C

Output Frequency
Resolution

Digital command: 0.01Hz, Analog command: 0.03 X max. output frequency/60 Hz (£11 bit)

Overload Tolerance

Normal duty: 120% of rated current can endure for1 minute during every 5 minutes
160% of rated current can endure for 3 seconds during every 30 seconds.
Light duty: 120% of rated current can endure for1 minute

Frequency Setting Signal

0~+10V, 4~20mA, 0~20mA

Accel./decel. Time

0.00~600.00/0.0~6000.0 seconds

Main control function

Momentary power loss ride thru, Speed search, Over-torque detection, Torque limit, 16-step speed (max),
Accel/decel time switch, S-curve accel/decel, 3-wire sequence, Auto-Tuning (rotational, stationary), Dwell,
Slip compensation, Torque compensation, JOG frequency, Frequency upper/lower limit settings, DC
injection braking at start/stop, High slip braking, PID control (with sleep function),Energy saving control,
MODOBUS communication (RS-485 RJ45, max. 5.2 Kbps)

Fan Control

Models above VFD300FP4E(incloudingVFD300FP4E) are PWM control
Models below VFD220FP4E (including VFD220FP4E) are ON/OFF switch control

Protection Characteristics

Motor Protection

Electronic thermal relay protection

Over-current Protection

Light duty: Over-protection for 200% rated current; current clamp: 130~135%
Normal duty: Over-protection for 240%; current clamp: 170~175%

Over-voltage Protection

Drive will stop when DC-BUS voltage exceeds 820V

Over-temperature
Protection

Built-in temperature sensor

Stall Prevention

Stall prevention during acceleration, deceleration and running independently

Restart After Instantaneous
Power Failure

Parameter setting up to 20 seconds

Grounding Leakage Current

Leakage current is higher than 50% of rated current of the AC motor drive

Protection
Short-circuit Current Rating| Per UL508C, the drive is suitable for use on a circuit capable of delivering not more than 100kA
(SCCR) symmetrical amperes (rms) when protected by fuses given in the fuse table.
Certifications c E @
et . Y Gr/T12668-2
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9-2 Environment for Operation, Storage and Transportation

Do NOT expose the AC motor drive in the bad environment, such as dust, direct sunlight, corrosive/inflammable gasses, humidity, liquid and
vibration environment. The salt in the air must be less than 0.01mg/cm? every year.

Installation location

IEC60364-1/IEC60664-1 Pollution degree 2, Indoor use only

- 15°C ~+ 50°C without derating,

Operation +51°C ~ 60°C with derating
Surrounding Storage -25°C ~ +70°C
Temperature Transportation  [-25°C ~ +70°C
Non-condensation, non-frozen
Operation Max. 95%
Rated Humidity Tra‘:’gsg::i on  |Max. 95%

No condense allowed

Atmospheric Operation/ Storage |86 to 106 kPa
Pressure Transportation 70 to 106 kPa
IEC 60721-3
Pollution Level Operation Class 3C3, Class 3S2
Storage Class 1C2, Class 1S2
Transportation  |Class 2C2, Class 2S2
Environment If the AC motor drive is installed at an altitude 0~1000m, follow normal operation
restriction. For every 100m increase in altitude, the AC motor drive needs to either
lower rated current by 1% or by 0.5°C of temperature for operation.
Altitude Operation If the drive is installed at an altitude above 2000m, please refer to the voltage
derating graph in the user manual for more instructions.
Note: Voltage derating is not needed for a Center Ground System, and maximum
installation altitude is 4000m.
IEC 60068-2-6
Frame A: 2Hz < f £ 13.2Hz / Amplitude 1mm; 13.2Hz < f < 55Hz / Gravity 0.7G to 2.0G;
55Hz < f < 512Hz / Gravity 2.0G
Vibration Frame B: 2Hz < f £ 13.2Hz / Amplitude 1mm; 13.2Hz < f < 55Hz / Gravity 0.7G to 1.5G;
Operating 55Hz < f < 512Hz / Gravity 1.5G
Frame C/ DO/ D:
2Hz < f £ 13.2Hz / Amplitude 1mm; 13.2Hz < f < 55Hz / Gravity 0.7G to 1.0G;
55Hz < f < 512Hz / Gravity 1.0G
IEC 60068-2-27
Shock
Operating Frame A; B; C; DO: Max 30G; 11 ms
Frame D: Max 15G; 11 ms
IEC 60068-2-64
In protective Vibration 10Hz = f = 100Hz / ASD: 1.0m2/s3
zgfggg 100Hz £ f £ 200Hz / Slope: -3dB/octave
Shock Cardboard box type: Free fall drop i_n accordance V\_/ith !ST_A 1A _
Wooden box type: In accordance with ISTA 1E (4 side incline) and ISTA 2B (Bottom side drop)
. ) ) ) ] 10— ; 4—10°
Operation Maximum permanent angle in relation to the normal vertical Y ,’I
Position mounting position ‘

9-4
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9-3 Specifications for Operation Temperature and Protection Level

Model Frame Protection Level Operation Temperature
VFDxxxFPxxx-52 A~D: 0.75~90kW IP55/NEMA12 -10°C~50°C
VFDxxxFPxxx-41 A~D: 0.75~90kW IP41/NEMA1 -10°C~50°C

9-4 Derating of ambient temperature and altitude

Derating for Ambient Temperature
110
g
< 100
w \ N
= 90
g \ \ ——Single drive
E 80 \ S installation
£ 70 . . .
3 \ —Sideby side drive
» 60 installation
=1
£ 50
0
40
30 40 50 60
Ambient Temperature (C)
Current Derating at High Altitude
100.00%
T 90.00%
2
3
g 80.00%
‘-\-‘E:
g 70.00%
3
Wt
2 60.00%
=
o
50.00%
o 1000 2000 3000 4000
Altitude above sealevel {meter)
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Chapter 10 Digital Keypad

10-1 Descriptions of Digital Keypad

10-2 Function of Digital Keypad KPC-CC02

10-3 TPEditor Installation Instruction

10-4 Fault Code Description of Digital Keypad
KPC-CCO02

10-5 Unsupported Functions when using TPEditor on
KPC-CCO02
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10-1 Descriptions of Digital Keypad

KPC-CC02

AUTO

Communication Interface
RJ-45 (socket) ~ RS-485 interface

Installation Method

1. Embedded type and can be put flat on the surface of the control box.
The front cover is water proof.

2.  Buy a MKC-KPPK model to do wall mounting or embedded mounting.

Its protection level is IP66.

The maximum RJ45 extension lead is 5 m (16ft)

This keypad can only be used on Delta’s motor drive CFP2000.

o

STOP
RESET

Descriptions of Keypad Functions

Key

Descriptions

Start Operation Key

1.  Itis only valid when the source of operation command is from the keypad.
2. It can operate the AC motor drive by the function setting and the RUN LED will be ON.
3. It can be pressed again and again at stop process.

STOP
313

Stop Command Key. This key has the highest processing priority in any situation.
1. When it receives STOP command, no matter the AC motor drive is in operation or stop
status, the AC motor drive needs to execute “STOP” command.
2.  The RESET key can be used to reset the drive after the fault occurs.
3.  The reasons why the error cannot be reset:
a. Because the condition which triggers the fault is not cleared. When the condition is
cleared, the fault can be reset.
b. Because it’s the fault status checking when power-on. When the condition is cleared,
repower again, and the fault can be reset.

Operation Direction Key

1. This key only controls the operation direction, NOT for activate the drive. FWD: forward,
REV: reverse.

2.  Refer to the LED descriptions for more details.

(e

ENTER Key
Press ENTER and go to the next level. If it is the last level then press ENTER to execute the
command.

ESC Key
ESC key function is to leave current menu and return to the last menu. It is also functioned as a
return key or cancel key in the sub-menu.

",

Press menu to return to main menu.
Menu content:

1. Parameter setup 6. Fault Record 11. Startup Menu
2. Copy Parameter 7. Quick start 12. Main Page
3. Keypad Locked 8. Display Setup 13. PC Link
4. PLC Function 9. Time Setup 14. Parameter Settings by Applications
5. Copy PLC 10. Language Setup 15. History of Parameter Settings

- Direction: Left / Right / Up / Down

- 1. In the numeric value setting mode, it is used to move the cursor and change the numeric
value.
- 2. In the menu/text selection mode, it is used for item selection.

C
<
F1R2
F3 4

Function Key

1. The functions keys have factory settings and can be defined by users. The factory settings
of F1 and F4 work with the function list below. For example, F1 is JOG function, F4 is a
speed setting key for adding/deleting user defined parameters.

2. Other functions must be defined by TPEditor first. TPEditor software can be downloaded
at:

10-2
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Key

Descriptions

http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&tid=0&CID=06&itemID=060302&typelD=1&downloadID=,&title=-- Select

Product Series --&dataType=8;&check=1&hl=en-US
Please refer to instruction for TPEditor in Chapter 10-3.

HAND ON Key

1. This key is executed by the parameter settings of the source of Hand frequency and hand
operation. The factory settings of both source of Hand frequency and hand operation are

the digital keypad.

2. Press HAND ON key at stop status, the setting will switch to hand frequency source and

hand operation source. Press HAND ON key at operation status, it stops the AC motor
drive first (display AHSP warning), and switch to hand frequency source and hand
operation source.

Successful mode switching for KPC-CCO02, it will display HAND mode on the screen.

AUTO

1. This key is executed by the parameter settings of the source of AUTO frequency and
AUTO operation. The factory setting is the external terminal (source of operation is
4-20mA).

2. Press Auto key at stop status, the setting will switch to hand frequency source and hand

operation source. Press Auto key at operation status, it stops the AC motor drive first

(display AHSP warning), and switch to auto frequency source and auto operation source.

3.  Successful mode switching for KPC-CCO02, it will display AUTO mode on the screen

Descriptions of LED Functions

LED Descriptions
- Steady ON: operation indicator of the AC motor drive, including DC brake, zero speed,
standby, restart after fault and speed search.
@ Blinking: drive is decelerating to stop or in the status of base block.
Steady OFF: drive doesn’t execute the operation command
- Steady ON: stop indicator of the AC motor drive.
STOP Blinking: drive is in the standby status.
RESET Steady OFF: drive doesn’t execute “STOP” command.
Operation Direction LED
1. Green light is on, the drive is running forward.
- 2. Red light is on, the drive is running backward.
FWD 3. Twinkling light: the drive is changing direction.
REV Operation Direction LED under Torque Mode

1. Green light is on: the drive is running forward when the torque command is > 0.
2. Red light is on: the drive is running backward when the torque command is < 0.
Twinkling light: the drive is running forward when the torque command is < 0.

CANopen~ “RUN”

RUN LED:
LED Condition/State
status
OFF |CANopen at initial
No LED
Blinking |CANopen at pre-operation
ONT 200 [200
“ms | ms
OFF
Single |CANopen at stopped
flash ON
200 | 200 | 1000 R
“ms | ms | ms g
OFF
ON CANopen at operation status
No LED
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LED

Descriptions

CANopen~ “ERR”

ERR LED:
LED Condition/ State
status
OFF No Error
Single  |one message falil
flash
ON"T200 1000 -
“ms | ms "
OFF
Double |Guarding fail or heartbeat fail
flash ON
200 ].200 [ 200 | 1000 R
“ms | ms | ms | ms -

OFF
Triple  |SYNC fail
flash

ON-"200] 200 [200_| 200 [ 200 | 1000 .
“ms | ms | ms | ms | ms | ms -
OFF

ON Bus off

10-4
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10-2 Function of Digital Keypad KPC-CC02
POWER ON
as Delta default setting.

The button line of LCD displays time and JOG.

‘ Press [§ once Press ¥ again Press [ again

1)The default Start-up page is Delta Logo.(Default 1and 2)
2) User can customize their start-up page through the edited function.
(Need to purchase the optional accessories)

The top line of LCD displays the status of drive.

After main menu is selected, the start-up page will display in
the format user defined. The page shown on the leftis display

v
Press
MENU
1. Detail Parameter 6. Fault Record 11. Start-up
2. Copy Parameter 7. Quick/Simple Setup 12. Main page
3. Keypad Locked 8. Display Setup 13. PC Link
4. PLC Function 9. Time Setup 14. Parameter Settings
5. Copy PLC 10. Language Setup by Applications
15. History of Parameter
Settings

(I=SpNOTE|
1.

Startup page can only display pictures, no flash.

2. When Power ON, it will display startup page then the main page. The main page displays Delta’s default setting F/H/A/U,
the display order can be set by Pr.00.03 (Startup display). When the selected item is U page, use left key and right key to
switch between the items, the display order of U page is set by Pr.00.04 (User display).
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Display Icon

@ : present setting

v : roll down the page for more options

Press for more options.

» : show complete sentence
Press - - for complete information

Display item

MENU ' MENU
1. Detail Parameter 6. Fault Record 11. Start-up

2. Copy Parameter 7. Quick/Simple Setup 12.Main page

3. Keypad Locked 8. Display Setup 13. PC Link
4. PLC Function 9. Time Setup 14. Parameter Settings
ey >. Copy PLC 10. Language Setup by Applications
15. History of Parameter
Settings

1.  Parameter Setup

For example: Setup source of master frequency command.

- Once in the Group 00 Motor Drive Parameter,

Use Up/Down key to select parameter 20:
Auto Frequency Command.

-When this parameter is selected, press

Press ENTER key to select. ENTER key to go to this parameter’s setting
menu.

Press Up/Down key to select

parameter group. ' Use Up/Down key to choose a setting.
For example: Choose “2 Analogue Input, then

Once a parameter group is selected, press the ENTER key.
press ENTER key to go into that group. |

| After pressing the ENTER key, an END will be
displayed which means that the parameter
setting is done.

2. Copy Parameter

4 duplicates are provided

The steps are shown in the example below.

Example: Saved in the motor drive.
-1 Go to Copy Parameter

2 Select the parameter group which needs to

Press ENTER key to go to 001~004:

be copied and press ENTER key.
content storage
1 Select 1: Save in the motor drive.
2. Press ENTER key to go to “Save in the

motor drive” screen.
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Begin to copy parameters until it is done.

Once copying parameters is done, keypad
will automatically be back to this screen.

Example: Saved in the keypad.
i 1. Once copying parameters is done, keypad

will automatically be back to this screen.
2. Select the parameter group which needs to

be copied and press ENTER key.

Press ENTER key to go to “Save in the motor
drive” screen.

Use Up/Down key to select a symbol.
Use Left/Right key to move the cursor to
select a file name.

String & Symbol Table:

THS%&E () k+o—-,70123456789: ;<=
>?@ABCDEFGHIJTKLMNOPQRSTUVWXY Z
(N\J)J~_ ‘abcdfghijklmnopgrstuvwgx
vz {|}~

Once the file name is confirmed, press
ENTER key.

To begin copying parameters until it is done.

When copying parameters is completed,
keypad will automatically be back to this
screen.

Press Right key to see the date of copying
parameters.

Press Right key to see the time of copying
parameters.
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3.

4.

Keypad locked

Press ENTER key to lock.

Keypad Locked

This function is used to lock the keypad. The main page would not display
“keypad locked” when the keypad is locked, however it will display the
message’please press ESC and then ENTER to unlock the keypad” when any
key is pressed.

When the keypad is locked, the main screen doesn’t
display any status to show that.

Press any key on the keypad; a screen as shown in
image on the left will be displayed.

If ESC key is not pressed, the keypad will
automatically be back to this screen.

The keypad is still locked at this moment. By
pressing any key, a screen as shown in the image on
the left will still be displayed.

Press ESC for 3 seconds to unlock the keypad and
the keypad will be back to this screen. Then each key
on the keypad is functional.

Turn off the power and turn on the power again will not lock keypad.

PLC Function

P'ress Up/Down key to select a
PLC’s function.
Then press ENTER.

When activate and stop PLC function, the PLC status will be displayed on
main page of Delta default setting.

Option 2: Enable PLC function

Factory setting on the main screen displays
PLC/RUN status bar.

Option 3: Disable PLC function

Factory setting on the main screen displays
PLC/STOP status bar

If the PLC program is not available in the control
board, PLFF warning will be displayed when
choosing option 2 or 3.

In this case, select option 1: No Function to clear
PLFF warning.
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5. CopyPLC

4 duplicates are provided

The steps are shown in the example below.

Example: Saved in the motor drive.
1 Go to Copy PLC

2 Select a parameter group to copy then press
ENTER

1 Select 1: Save in the motor drive.
2. Press ENTER key to go to “Save in the motor
drive” screen.

Begin to copy PLC until it is done.

Once copying PLC is done, keypad will automatically
be back to this screen.

If “Option 1: Save in the motor drive” is selected,
verify if the PLC program is built-in to KPC-CCO02
keypad. If PLC program is not available in the
keypad while “Option 1: Save in the motor drive” is
selected, an “ERR8 Warning: Type not matching” will
be display on the screen.

Unplug and plug back the keypad while copying the
PLC program will have a CPLt warning.

Example: Saved in the keypad.

1. Once copying PLC is done, keypad will
automatically be back to this screen.

2. Select the parameter group which needs to be
copied and press ENTER key.

Press ENTER key to go to “Save in the motor drive”
screen.

If WPLSoft editor is installed and password is set,
enter the password to save the file onto digital
display.

Use Up/Down key to select a symbol.
Use Left/Right key to move the cursor to select a file
name.

String & Symbol 'i'able:
THESH%& () k+0—- 701234567895 <=>7@A
BCDEFGHIJKLMNOPQRSTUVWXYZ (N\J~_ ‘ab
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Once the file name is confirmed, press ENTER key.

To begin copying parameters until it is done.

When copying parameters is completed, keypad will
automatically be back to this screen.

Press Right key to see the date of copying
parameters.

Press Right key to see the time of copying
parameters.

6. Fault record

Able to store 20 error code (Keypad V1.10 and previous versions)

Able to store 30 error code (Keypad V1.20 and later version)

The most recent error record is shown as the first record. Select an error
record to see its detail such as date, time, frequency, current, voltage, DCBUS

Press ENTER key to select. Press Up/Down key to select an error record.

After selecting an error code, press ENTER to see
that error record’s detail

Press Up/Down key to see an error record’s detail
such as date, time, frequency, current, voltage,
DCBus voltage.

Press Up/Down key to select an error record.
After selecting an error code, press ENTER to see
that error record’s detail

Press Up/Down key to see an error record’s detail
such as date, time, frequency, current, voltage,
DCBus voltage.

| | | | | | <
-

Q

«Q

D
~

4
H
—
M

Fault actions of AC motor drive are record and save to KPC-CC02. When
KPC-CCO02 is removed and apply to another AC motor drive, the previous
fault records will not be deleted. The new fault records of the present AC
motor drive will accumulate to KPC-CCO02.
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Press ENTER key to select.

Quick Start:

1. V/IF Mode
2. SVC Mode
3. My Mode

1.

2.

VF Mode

01:Password Decoder

SVC Mode

01: Password Decoder

ltems

1.

NoOaRw N

®

9.

10.
11.
12.
13.

14.

15.
16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.

Parameter Protection Password Input
(P00-07)

Parameter Protection Password Setting
(P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)

Load Selection (P00-16)

Carrier Frequency (P00-17)

Source of the Master Frequency
Command (AUTO) (P00-20)

Source of the Operation Command
(AUTO) (P00-21)

Stop Method (P00-22)

Digital Keypad STOP function (P00-32)
Max. Operation Frequency (P01-00)
Max. Frequency of Motor 1 (P01-01)
Max. Output Voltage Setting of Motor 1
(P01-02)

Mid-point Frequency 1 of Motor 1
(P01-03)

Mid-point Voltage 1 of Motor 1 (P01-04)
Mid-point Frequency 2 of Motor 2
(P01-05)

Mid-point Voltage 2 of Motor 2 (P01-06)
Min. Output Frequency of Motor 1
(P01-07)

Min. Output Voltage of Motor 1 (P01-08)
Output Frequency Upper Limit (P01-10)
Output Frequency Lower Limit (P01-11)
Accel. Time 1 (P01-12)

Decel Time 1 (P01-13)

Over-voltage Stall Prevention (P06-01)
Derating Protection (P06-55)

Software Brake Level (P07-00)

Speed Tracking during Start-up (P07-12)
Emergency Stop & Force to Stop
Selection (P07-20)

Filter Time of Torque Command
(P07-24)

Filter Time of Slip Compensation
(P07-25)

Torque Compensation Gain (P07-26)
Slip Compensation Gain (P07-27)

ltems

1.

Nogokrow N

®

11.

Parameter Protection Password Input
(P00-07)

Parameter Protection Password
Setting (P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)
Load Selection (P00-16)

Carrier Frequency (P00-17)

Source of the Master Frequency
Command (AUTO) (P00-20)

Source of the Operation Command
(AUTO) (P00-21)

Stop Method (P00-22)

Digital Keypad STOP function
(P00-32)

Max. Operation Frequency (P01-00)
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12. Base Frequency of Motor 1 (P01-01)

13. Max. Output Voltage Setting of Motor
1 (P01-02)

14.  Min. Output Frequency of Motor 1
(P01-07)

15.  Min. Output Voltage of Motor 1
(P01-08)

16. Output Frequency Upper Limit
(P01-10)

17. Output Frequency Lower Limit
(PO1-11)

18. Accel. Time 1 (P01-12)

19. Decel Time 1 (P01-13)

20. Full-load Current of Induction Motor 1
(P05-01)

21. Rated Power of Induction Motor 1
(P05-02)

22. Rated Speed of Induction Motor 1
(P05-03)

23. Pole Number of Induction Motor 1
(P05-04)

24. No-load Current of Induction Motor 1
(P05-05)

25. Over-voltage Stall Prevention
(P06-01)

26. Over-current Stall Prevention during
Acceleration (P06-03)

27. Derating Protection (P06-55)

28. Software Brake Level (P07-00)

29. Emergency Stop (EF) & Force to Stop
Selection (P07-20)

30. Filter Time of Torque Command
(P07-24)

31. Filter Time of Slip Compensation
(P0O7-25)

32. Slip Compensation Gain (P07-27)

My Mode
ltems

It can save 01~32 sets of parameters (Pr).

Setup process
1. Go to Parameter Setup function.

Click F4 in parameter
setting page, the
parameter will save to
My Mode. To delete or
correct the parameter,
enter this parameter and
click the “DEL” on the

bottom right corner.

Press ENTER to select the parameter
which you need to use. There is an
ADD on the bottom right-hand corner of
the screen. Press F4 on the key pad to
add this parameter to My Mode.

2. The parameter (Pr) will be displayed in

My mode if it is properly saved.
To correct or to delete this Pr., click
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DEL.

3. To delete a parameter, go to My Mode

and select a parameter which you need
to delete.
Press ENTER to enter the parameter
setting screen. There is a DEL on the
bottom left-hand corner of the screen.
Press F4 on the keypad to delete this
parameter from My Mode.

4. After pressing ENTER to delete <01
Control Mode>, the <02 Maximum
Operating Frequency > will
automatically replace <01 Control
Mode>.

Display setup

Press ENTER key to setting
menu.

1 . Contrast

Use Up/Down key to adjust the setting
value.

Then press ENTER.

After selecting a setting value. Press
ENTER to see screen’s display after
contrast is adjusted to be +10.

Then press ENTER.
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After select a setting value Press ENTER to
see screen’s display result after contrast is
adjusted to be -10.

2. Back-light

Press ENTER to go to Back Light Time
Setting screen.

Use Up / Down key to adjust the setting
value.

When the setting value is 0 Min, the back
light will be steady on.

When the setting value is 10 Min, the
backlight will be off in 10 minutes.

3. Text Color

Press ENTER to go to Text Color Setting
screen.

- The default value is White Text.

Use Up / Down key to adjust the setting
value.

Displ Setup

v1:Contrast
2:Back-Light
3:Text Color

The setting value changes to Blue Text.

9. Time setting

Use Up/Down key to set up Year

Use Left/Right key to select

) Use Up/Down key to set up Month
Year, Month, Day, Hour, Minute

or Second to set up
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Use Up/Down key to set up Day

Use Up/Down key to set up Hour

Use Up/Down key to set up Minute

Use Up/Down key to set up Second

After setting up, press ENTER to confirm
the setup.

(I=pNOTE|
Limitation: The charging process of the super capacitor will finish in about 6
minutes. When the digital keypad is removed, the time setting will be in

standby status for 7 days. After this period, the time needs to be reset.

10. Language setup

Use Up/Down key to select

language, than press ENTER.

Language setting option is displayed in the language of the user’s choice.
Language setting options:

1. English 5. Pycckui

2. R 6. Espafiol

3. fEfRHC 7. Portugues

4, Tirkce 8. Frangais
9. Polski

11. Start-up

1. Default1  DELTA LOGO

2. Default2 DELTA Text
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3. User Defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-IFD6530)
Install an editing accessory would allow users to design their own start-up
page. If editor accessory is not installed, “user defined” option will display a

blank page.

USB/RS-485 Communication Interface-IFD6530
Please refer to Chapter 07 Optional Accessories for more detail.

TPEditor
Go to Delta’s website to download TPEditor V1.60 or later versions.
http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&tid=0&CID=06&item|D=060302&typelD=1&dow

12. Main page

Default picture and editable
picture are available upon
selection.

Press ENTER key to select.

1. Default page

F 60.00Hz >>> H>>>A>>>U (circulate)
2. User Defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-IFD6530)
Install an editing accessory would allow users to design their own start-up
page.If editor accessory is not installed, “user defined” option will display
a blank page.

USB/RS-485 Communication Interface-IFD6530
Please refer to Chapter 07 Optional Accessories for more detail.

TPEditor
Go to Delta’s website to download TPEditor V1.60 or later versions.
http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&tid=0&CID=06&item|D=060302&typelD=1&dow

nloadID=,&title=-- Select Product Series --&dataType=8;&check=1&hl=en-US

13. PC Link

1. TPEditor: This function allows users to connect the keypad to a

computer then to download and edit user defined pages.

Click ENTER to go to <Waiting to
connect to PC>
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In TPEditor, choose <Communication>, then choose “Write to HMI”

& Demo Xl Owna TR S T o
FialT) tdnl) V0] Compleit) Chjectss 'age Lersng: i) | Communcamon®) TochiT) Window(_ Help)

DEMEGes : D0 MRBwddag 45 -jgw

PaEEMana||RANSAOASAAOWE : s P wonn| WA R|AD 4T

NOEO®rooeel | |——=—

i

Output curent 4. #
 FID tauget i

YT D HHMM S5

[

Dievae Type DELTA VFD-C lren Hxchize Troe VFILC Kl

Choose <YES> in the <Confirm to Write> dialogue box.

& D A0 - Dwtn TPEdten. Tol@ial
[T ) Camyp a7} imlp

DFBSG0s 00 dlwdd a8 A5 = 3] fn =1

[TsmaWana | ANSAONSITOWE bl | For AT AR e AT
NOBO®rG0GooeR | [-=-=-
=2e fefwia|
X-axis

Chutput cument [ #an. #

FID taxget i
YOI D HH:MM 55

aoge |

Start downloading pages to edit KPC-CCO02.

Download completed

2. VFDSoft: this function allows user to link to the VFDSoft Operating

software then to upload data

Start downloading pages to edit to
KPC-CC02

Use Up/Down key to select a parameter
group to upload to VFDSoft.
Press ENTER

Waiting to connect to PC
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Open VFDSoft, choose <Parameter Manager function>

EEns =]
Fis Dvww Dugrentic Optiom Help

oLuUD »: T AN

(] Opee fave B Paamewr  Asvesce L

In Parameter Manager, choose <Load parameter table from KPC-CC02>

g o= |
[ D"'E os -
Fend bees e -
| retremon L 2L B
Parameter
]
Fin ids Columa

i

?.

Band from KPC-C00L

b Eveeeed Py et

Choose the right communication port and click OK
FE T=nenal

e [

MR RSN

Plewss make sure the communcation cable 1w swedy
* comnected to PC.

D, vt vakct ey com o med Pratoret
ComPal | Baabate el Probocel

Base m-f

2
sy Meanage 13, <coptthe sating and go an e

TRTE LT 190031+ Beien e Cam gt e vt

oMmine

Start to upload parameters to VFDSoft
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Uploading parameter is completed

Before using the user defined starting screen and user defined main
screen, the starting screen setup and the main screen setup have to be
preset as user defined.

If the user defined page is not downloaded to KPC-CCO02, the starting

screen and the main screen will be blank.

14. Application Selection List

Select” Macro / User Define
Macro” then set relevant
parameters in"Application

Selection List”.

Application Selection List is the collection focusing on common used
parameters for industry application, which is providing user the required
parameter groups according to application; hence it also can change the
value of the modified parameters to achieve a more rapid and convenient
parameter settings.

Application Selection List operation associated charts is as below showing.
Application Application Parameter
Selection |:> Selection List |:> Changed List
(Group 13) (Main page 14) (Main page 15)

Application Selection Application Selection List | Parameter Changed List

Pr. Group 13
Main page 14 Main page 15
location (parameter setting)

Parameter changed list
Enter & edit parameter
Function Set the value of parameter| reference & Set the value
location
of parameter

B |n application
selection list - press

Set parameter 13-00= ENTER 2 times it will |m  |n parameter changed

2~10(2~10:application show the related

parameters. list - press ENTER2

Operation |Selection;1:user
parameter) B Use up/down key to times it will enter the
select application

selection list - then changed list.
press ENTER to set
parameter value.
Edit the value of Edit the location of Edit the location of
Disable
parameter parameter parameter

Into the Application Selection page(during Pr.13-00#0) - then press ENTER
into Application Selection List - it will show the corresponding settings

according to application list (13-00) - and then press ENTER key to see the

user-defined or other application parameter groups,the parameter setting is
the same as the general case, you can press the up/down key to select the
parameters you want to change.
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Operation Steps:
1. Choose”Parameter setting’group 13 then select the application which
you want in” Application Selection List”,the setting list is as below:
13-00=0 :Disabled (Macro function close)
=1 :User Parameter
=2 :Compressor
=3 :Fan
=4 :Pump
=5~9 :Reserve
=10 :AHU
2. After selecting application - Pr.13-01~99 will display the related
parameters (it will have a little number of parameters different according
to the different kind of application list you select. There are 24 default
parameters in compressor application; if you select Fan application,
there are 33 default parameters.)
3. For example, if you select Compressor application:
13-00=2 (Compressor)

13-01~13-24 (Compressor related parameters)

4. The showing in Application Selection List is Compressor

List PrNum=024(Compressor related parameters)

Compressor
1 |00-11 |Control of Speed Mode System Definition
2 |00-16 |Load Selection System Definition
3 |00-17 |Carrier Frequency Factory Setting
4 Source of Master Frequency Command
00-20 System Definition
(AUTO)
5 Source of the Operation Command
00-21 System Definition
(AUTO)
6 |00-22 |[Stop Method System Definition
7 ]00-23 |Control of Motor Direction System Definition
8 |01-00 |Max. Operation Frequency Factory Setting
9 |01-01 |Output Frequency of Motor 1 Factory Setting
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10 |01-02 |Output Voltage of Motor 1 Factory Setting
11 |01-03 [Mid-point Frequency 1 of Motor 1 Factory Setting
12 |01-04 |Mid-point Voltage 1 of Motor 1 Factory Setting
13 |01-05 [Mid-point Frequency 2 of Motor 1 Factory Setting
14 [01-06 |Mid-point Voltage 2 of Motor 1 Factory Setting
15 [01-07 |Min. Output Frequency of Motor 1 Factory Setting
16 [01-08 |Min. Output Voltage of Motor 1 Factory Setting
17 ({01-11 Output Frequency Lower Limit System Definition
18 |01-12 |Accel. Time 1 System Definition
19 |01-13 |Decel Time 1 System Definition
20 |03-00 |Analog Input Selection (AVI) System Definition
21 |03-01 |Analog Input Selection (ACI) System Definition
22 |05-01 |Full-load Current of Induction Motor 1(A) |Factory Setting
23 |05-03 |Rated Speed of Induction Motor 1 (rpm)  |Factory Setting
24 |05-04 |Pole Number of Induction Motor 1 Factory Setting

5. When user select” Application Selection List” (e.g. Compressor), drive
will show the related parameters in above table according to user ‘s
selection, the settings content can be divided into”System Definition”
and”Factory Setting”. "System Definition”"means drive will load the
commonly used value settings in compressor application;”Factory
Setting’means the default setting of drive. User can edit the parameter
value no matter the setting is"System Definition” or"Factory Setting”.

6. User can edit or change the parameter space(max. to 99,Pr.13-01~99)
for Compressor in” Application Selection List”,if you want to add 2
spaces after default parameter(Pr.13-01~24) for Compressor,it needs to
select No.25 & 26 parameter space(Pr.13-25 and Pr.13-26) then enter
7.11(Pr.07-11) and 7.33(Pr.07-33) separately (Please pay a special
attention,if you key in 0.00 in any position, it will be identified as the final
parameters of this application parameter) - after changing the Application

Selection List will have 26 parameter locations for Compressor can be

selected.
No. Pr. Explanation Setting
Number of Times of Auto System
25 |07-11
Restart After Fault Definition
System
26 |07-33 |Auto restart internal of Fault
Definition
Application Parameters 27 by
- 00-00 -
Industry
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Please follow the setting process below to set the User Defined application
selection (Pr.13-00=1):

When finishing setting,

Set Pr.13-00=1 Set Pr.13-01~99 press MODE button to
Activate User | User Defined - APP page, and then
Defined application "l parameters by ¥| press ENTER to USER
selection order page. Press ENTER

again, the user defined
parameters will appear

Ifthe user wants to
remove the User

Y

Ifthe user wants to

Defined parameters, change the User Use up and down key
then go back to Defined parameters, to select defined
parameter group 13, then the user needs |« parameters, and

and set the parameter to go back to press ENTER to

as 0.00 from the last parameter group 13 check the setting
defined parameter by to modify

sequence

If user select User Parameter (Pr.13-00=1), but there is no any definition for
parameter location (Pr.13-01~99), it is not allow to check in Application
Selection List page, but also cannot enter next page when press ENTER.
If there is User Parameter settings, when back to Application Selection
List page, press ENTER it will display the current application as " User
Parameter “, then press ENTER again, it will appear the previous setting
parameters.

Example : Select Fan Application

In Pr. Setup page - useA V¥ key to select

13 : Application Selection List - then press

e

Use AV key to select 00 : Application
Selection List - then press @ .

It is showing 13-00 parameter value=0(no

function) ,use AV key to adjust the number

to 3: Fan - then press@ to load the

relevant parameters of the fan application.

Back to main page - use AV key to select

14 . Application Selection List - then

press@.
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It shows there are 33 default parameters

setting in fan application - then press@.

Fan
Mo | P | genaon | semnws

1 00-11 |Control of Speed Mode System Definition
2 00-16 |Load Selection System Definition

00-17 |Carrier Frequency Factory Setting
4 00-20 S(OAL\]{JCT?Oog Master Frequency Command System Definition
5 00-21 |[Source of the Operation Command (AUTO )|System Definition
6 00-22 |Stop Method System Definition
7 00-23 |Control of Motor Direction System Definition
8 00-30 S(oﬁ;?ﬁs); the Master Frequency Command System Definition
9 00-31 |[Source of the Operation Command (HAND )|System Definition
10 01-00 |Max. Operation Frequency Factory Setting
11 01-01 |Output Frequency of Motor 1 Factory Setting
12 01-02 |Output Voltage of Motor 1 Factory Setting
13 01-03 |Mid-point Frequency 1 of Motor 1 Factory Setting
14 01-04 |Mid-point Voltage 1 of Motor 1 Factory Setting
15 01-05 |Mid-point Frequency 2 of Motor 1 Factory Setting
16 01-06 |Mid-point Voltage 2 of Motor 1 Factory Setting
17 01-07 [Min. Output Frequency of Motor 1 Factory Setting
18 01-08 |Min. Output Voltage of Motor 1 Factory Setting
19 01-10 |Output Frequency Upper Limit System Definition
20 01-11 |Output Frequency Lower Limit System Definition
21 01-12 |Accel. Time 1 System Definition
22 01-13 |Decel Time 1 System Definition
23 01-43 |V/F Curve Selection System Definition
24 02-05 |Multi-function Input Command 5 (MI5) System Definition
25 03-00 |Analog Input Selection (AVI) System Definition
26 03-01 |Analog Input Selection (ACI) System Definition
27 03-28 |AVI1 Selection System Definition
28 03-29 |ACI Selection System Definition
29 03-31 |AFM2 Output Selection System Definition
30 03-50 |Analog Input Curve Selection System Definition
31 07-06 |Restart after Momentary Power Loss System Definition
32 07-11 |Number of Times of Auto Restart After Fault |System Definition
33 07-33 |Auto restart internal of Fault System Definition
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Use AV key to select parameter from
01~33 - after selecting the parameter you
want to change(e.g. 01 : Control of Speed
Mode) - then press@.

It is showing 00-11 parameter
value=0(VF(IM V/F control)) ,use A'V¥ key to

adjust the number to 2 SVC(IM/PM
Sensorless vector control) - then press@,

it will change to SVC control.

There are 33 parameters in fan application - if you want to adjust or add
parameters ' please select Pr. 13-01~33 for parameter adjustment; or select
Pr. 13-34~99 for new parameter setting in parameter group 13.

e.g. adjust 13-01 Application Parameter 1 value from 0.11(00-11 Control of
Speed Mode) to 0.02(00-02 Parameter Reset).

UseA V¥ key to select 01 : Application
Parameter 1 ' then press@ to adjust

parameter value.

Use A V¥ key to adjust the parameter 0.02 -

then press@.

® In Fan application, when adding new parameter space
(Pr.13-34~99) - it needs to pay attention that if you key in 0.00 in any
position, it will be identified as the final parameters of this application
parameter.

® |n addition, whether the user has edited or changed the Application
Selection List, when switching to other application, it will load the
initial value of this application definition.

® Application Selection List needs to set in parameter group 13.Set
Pr.13-00#£0, the Application Selection List is enable.
Set Pr.13-00=1, User Parameter is enable.
User sets parameter Pr.13-01 ~ 99 according to the function demand,

when the value is 0.00, it means there is no preset or user defined
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parameters. Select the desired parameter location then press
ENTER, the settings will record to parameters Pr.13-01 ~ 99.

The settings of user parameter is the same as general parameter, use
the up /down, left and right keys to speed up the setting, please note
that the read-only parameters can not be set.

If the changed parameter settings need to change again, it needs to
back Pr.13-01~99 for modification.

If you want to remove the parameter when the parameter has been
set, you must to remove from the last parameter. For example, if you
set 5 parameters from Pr.13-01 to Pr.13-05, if you want to remove
Pr.13-02; it needs to remove from Pr.13-05, Pr.13-04 and Pr.13-03 in

order.

15. Parameter Changed List

User can review Changed List to
check the parameter that is

different from default setting.

Parameter changed list will record the parameter change from user (not

limited in parameter setting record list)

In Menu page ' use A'V¥ key to select 15 :
Changed List - then press@.

It will show the parameter change
history - there are total 29 records change

parameters - then press@.

Use AV key to check and review
parameter 01~29 - after selecting the
parameter you want to change (e.g. 01 :
Carrier Frequency) - then press@ ryou
can change the value of parameter

directly.
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Other display

When fault occurs, the menu will display:

1. Press STOP/RESET button to reset the fault code. If still no response, please contact local distributor or return
to the factory. To view the fault DC BUS voltage, output current and output voltage, press “MENU"->“Fault
Record”.

After resetting, if the screen returns to main page and shows no fault after pressing ESC, the fault is clear.

3. When fault or warning message appears, backlight LED will blinks until the fault or the warning is cleared.

n

Optional accessory: RJ45 Extension Lead for Digital Keypad

Part No. Description
CBC-K3FT RJ45 extension lead, 3 feet (approximately 0.9m)
CBC-K5FT RJ45 extension lead, 5 feet (approximately 1.5 m)
CBC-K7FT RJ45 extension lead, 7 feet (approximately 2.1 m)
CBC-K10FT RJ45 extension lead, 10 feet (approximately 3 m)
CBC-K16FT RJ45 extension lead, 16 feet (approximately 4.9 m)

Note: When you need to buy communication cables, buy non-shielded, 24 AWG, 4 twisted pair, 100 ohms
communication cables.
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10-3 TPEditor Installation Instruction

TPEditor can edit up to 256 HMI (Human-Machine Interface) pages with a total storage capacity of 256KB.

Each page can edit 50 normal objects and 10 communication objects.

1) TPEditor: Setup & Basic Functions
1. Run TPEditor version 1.60 or above

TPEditor

TPEditor 1.60

2. Go to File (F) >Click on New. The Window below will pop up. At the device type, click on the drop down
menu and choose DELTA VFD-C Inverter. At the TP type, click on the drop down menu and choose VFD-C
Keypad. As for File Name, enter TPEO. Now click on OK.

HMI = PLC 7
Set Device Type

| DELT4 VFD-C Inverter ~|

TF Type
[VFD-C KeyPad |

File Naraz
[TPED

OK Canrel

3. You are now at the designing page. Go to Edit (E) >Click on Add a New Page (A) or go to the TP page on
the upper right side, right click once on TP page and choose Add to increase one more page for editing.

Fin) BAE} Varw(V) CompleiC) ObmcwiD) Locel Fage Seiapl) Olobal Semiangl) CommmabonM) TooklTh Widow(W) Holplil)

De@a DO dRa(dt & = 5 =
B ANROOFRR D@ W:E NOEOC@®r00CeR ([—=—=
Em_
B
Qpen Al
Propery |
N0, Y4 Device Type: DELTA VFD-C brveser Machine Type: VIFD-C FeyFad

4. Edit Startup Page
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A

5. Static Text | A . Open a blank page, click once on this button , and then double click on that blank

page. The following windows will pop up.

DeBBOOFIDE i kb ad A6 = [

RANZ=AAY=" @1 JOWAER Y | NOECOrOOMOALE |[—==—

8 RAcl T AA N Tk T Fam-aYasa

B e e =
Fhge
o
Bt

i ] uea e (24, 20) [Wm 2, HedE] Deace Type DELTA A Proda Nchee Trye TH8G

6. Static Bitmap ->0Open a blank page, then click once on this button and then double click on that
blank page. The following window will pop up.

=~ Tyl - Dol TPB&imE

DFBESOPF 00 dE e ad 2] 48 = 2 =l
BRANEsAr=EgPIHOVWaER Y| NOBOC@r OO0 AL) |[——=—
1 (& | A ————re s

= TFhe
Boca Page

11 S ey L)
Ko, V2 Suac Brerag (13, 25) (Wel6, Hal) Dievice Type: DELTA 1A Prodey Muchar Trpe TS

Please note that Static Bitmap setting support only images in BMP format. Now choose an image that you
need and click open, then that image will appear in the Static Bitmap window.

7. Geometric Bitmap ‘ NOAOCOGrcosam | - As shown in the picture on the left side, there
are 11 kinds of geometric bitmap to choose. Open a new blank page then click once on a geometric bitmap
icon that you need. Then drag that icon and enlarge it to the size that you need on that blank page.
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8. Finish editing the keypad starting screen and select Communication>Input User Defined Keypad
Starting Screen.

OV, SORG) 00 COMPINE) : Clabal Cattingt(G) Communcation] TeoliT) Wiedzw®i) Halpt)
|DemSGes i bn dBE &b 2 A6 |—;|. T

Pal 8 Wana |G ANTSA=KY 0N PO I SR
SO0 G0GALN | |——=-

DELTA VFD C2000
Z-¥-2 3F-asas station

H-axls

9. Download setting: Go to Tool > Communication. Set up communication port and speed of IFD6530. There
are five speed selections available: 9600bps - 19200bps * 38400bps * 57600bps and 115200bps.

10. Select: Communication > Input User Defined Keypad Starting Screen

| TPSutonAddess i |

PCQOM Port |¢0M 3 - |

BondFat ]

ok | Cucdl |

11. When a dialogue box displayed on the screen asking to confirm writing or not, press buttons on the keypad
to go to MENU, select PC LINK and then press ENTER and wait for few seconds. Then select YES on the
screen to start downloading.

& Dol Do T =TT
Dsmacos nn AN ad 28 A6 5]

faraMana AN ATKI IO N o A =it
NOBO@rG0aeT |[===—

Bt e ey

DELTA VFD C2000
ZY-Z 3-oas station

X-axlis
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2) Edit Main Page & Example of Download
1.  Go to editing page, select add one page or press the button ADD on the right hand side of the HMI page
to increase number of pages to edit. This keypad currently support up to 256 pages.

T T D PP To =
o) G} Yopt)

CompieT) ODbpecniD) Lovs Fage Seiol) Glabal bastgeil]  Comerasmiuion(d ToshiT) WiedwatVy bielpeH

DFNS0e S DD ddudd 28 45 =
L Mg R ANBRASONSYTIOWE . H
NOBOersocen - -

=5 e = T
P

2. On the bottom right-hand corner of the HMI, click on a page number to edit or go to VIEW >HMI page to
start editing main page. As shown in the image, the following objects are available. From left to right:
Static Text, ASCII Display, Static Bitmap, Scale, Bar Graph, Button, Clock Display, Multi-state bit map,
Units, Numeric Input and 11 geometric bitmaps and lines of different width. The application of Static Text,
Static Bitmap, and geometric bitmap is the same as the editing startup page.

ANO==e¢edewW=: \NOOOCOrooOBGy  ————

3.  Numeric/ASCII Display: To add a Numeric/ASCII Display object to a screen, double click on the object to
set up Related Devices, Frame Setting, Fonts and Alignment.

'

Refer Devic

w0 J Frame Setting Mo Frame: -
Font Seting Skl v
Alinroent Align Left -
-
=

T— =
oKk | Cucel |

Related Device: Choose the VFD Communication Port that you need, if you want to read output
frequency (H), set the VFD Communication Port to $2202. For other values, please refer to ACMD
Modbus Comm Address List.

Refer Device
Refer Device:
 FIC ] M !__I
& VD Alociue Adds. 100
ol 1l2|3]els] | _ok |
SAeD o | sl7ls|S|AB] | gy |
i — IR T [ —
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Scale Setting " : On the Tool Bar, click on this ' * for Scale Setting. You can also edit Scale Setting in
the Property Window on the right hand side of your computer screen.

SealePosition | Tep - Font Setting

Scale Side [Mormal Direction | || Jent Z

aluz Length 685 ||| i S C—
MaVae [0 | SvbScl 2
Min Value |0

Canel |

Scale Position: Click on the drop down list to choose which position that you need to place a scale.
Scale Side: Click on the drop down list to choose if you want to number your scale from smaller
number to bigger number or from big to small. Click OK to accept this setting or click Cancel to
abort.

Font Setting: Click on the drop down list to choose the Font setting that you need then click OK to
accept the setting or click Cancel to abort.

Value Length: Click on the drop down to choose 16bits or 32 bits. Then click OK to accept the
setting or click Cancel to abort.

Main Scale & Sub Scale: In order to divide the whole scale into equal parts, key in the numbers of
your choices for main scale and sub scale.

Maximum value & Minimum Value are the numbers on the two ends of a scale. They can be
negative numbers. But the values allowed to be input are limited by the length of value. For
example, when the length of value is set to be hexadecimal, the maximum and the minimum value
cannot be input as -4000.

Follow the Scale setting mentioned above; you will have a scale as shown below.

025 50 75 100
IIIIIIIIIII[I

Bar Graph setting IE

Bar Graph Setting

Fefer Device
Diirertion Setting
J |From Bottom to Top |
[Osigned =]
Value Length 16 Bits -
Max Vilug 65535 0K
Min Value 0 Cancel

Related Device: Choose the VFD Communication Port that you need.

Direction Setting: Click on the drop down menu to choose one of the following directions: From
Bottom to Top, From Top to Bottom, From Left to Right or From Right to Left.

Maximum Value & Minimum Value: They define the range covered by the maximum value and
minimum value. If a value is smaller than or equal to the minimum value, then the bar graph will be
blank. If a value is bigger or equal to the maximum value, then the bar graph will be full. If a value is
between minimum and maximum value, then the bar graph will be filled proportionally.
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6. Buton © : Currently this function only allows the Keypad to switch pages, other functions are not yet
available. Text input function and Image inserted functions are not yet supported.

Double clickon ¢ to open set up window.

Button Setting
Page Jnmp Setting
Buticn Type Page No Frarne Setting Single Frame -
b = Font Setting B -
Text Alignmoent Bitmap Aliznment
- [Mtiddle | | |Middle ~|
" Function Key ] [Middle | || |nidde |
r Graph Input:
[ =
p
-
Curent State 0 - [Mene]
Bitrap Read
=
=i User Lewel Bm-nap
Bution Text \

<Button Type> allows users set up buttons’ functions. <Page Jump> and <Constant Setting> are the only
two currently supported functions.

A [Page Jump] function setting

®  Page Jump setting: After you choose the Page Jump function in the drop down list, you will see this
Page Jump Setting Menu

® <Function Key> allows you to assign functions to the following keys on the KPC-CCO02 keypad: F1,
F2, F3, F4, Up, Down, Left and Right. Please note that the Up and Down keys are locked by
TPEditor. These two keys cannot be programmed. If you want to program Up and Down keys, go to
Tool>Function Key Settings (F) >Re-Define Up/Down Key(R).

=X
Tools(Ty  Window (W) Help(H)
1 '_"r Commmication Setings(C) ‘
22 AuinSave Setup(d)
Function Key Setting(F)

Re-Define Tp/Down Key(R) |

Page Size(3)

13
»
Grid Setting(3) s
Language Setting(L) 4

= TP Fage
Boot Page

®  Button Text: This function allows user to name buttons. For example, key in <Next Page> in the
empty space, a button will have the wording <Next Page> displayed on it.

B [Constant setting] function
This function is to set up the memory address’ value of the VFD or PLC. When pressing the <function
button> set up in before, a value will be written to the memory address of the <Constant Setting>. This

function can be used as initializing a variable.

Button Satting
Condtint Setting
Brution Type Constant Serting ] F Frame Seting | Single Frame |
I I Fomt Setting CTIE |
Writein @A .| Text Aligrarent Bitmap Alignment
I i [Mate ] || [Mide ]
[P Focinks [R5 | Miste =] || Mg ]
| Vahe Length 16Euts - r Call | || Goaph Inget
Vidue Type Unsigned - = -
Gt — 1A : fHooe]
| St -
Bitmap Read
[ = || VserLeved 0 Bilmap Ciar
Bution Text [ oK | |
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Clock Display Setting E : The setup window of the Clock Display is shown as the image below. Time,
Day or Date can be displayed on the keypad.

Open a new file and click once in that window, you will see the following

In the clock display setting, you can choose to display Time, Day or Date on the Keypad. To adjust time,
go to #9 on the Keypad’s menu. You can also adjust Frame Setting, Font Setting and Alignment.

Clock Display Setting

FrmeSeting — [NoFrame  v|
Font Setting Align Left -
Timne Association ] St b
& T  Day ¢~ Date

-
oK |

Multi-state bitmap Qo : The setup window of the multi-state is shown as the image below. This object
reads the bit’s property value of the PLC. It defines what image or wording is when this bit is 0 or when
this bit is 1. Set the initial status to be 0 or 1 to define the displayed image or wording.

Refer Device
MO
_J Graph Input:
& Bit " Valne
[ =
[Mone]
zl _BitapRead |

Bitmap Clear

Total States ; =

tShie R Text Input
T e | —
OK Cancel

Unit Measurement W : Click once on this Button:
Open a new file and double click on that window, you will see the following

Tnits Setling

Metrology Type =
Unit Name ms -
O Cancel

Choose from the drop down list the Metrology and the Unity Name that you need.

As for Metrology, you have the following choices Length, Square Measure, Volume/Solid Measure,
Weight, Speed, Time and Temperature. The unit name changes automatically when you change
metrology type.
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&
10. Numeric Input Setting ="

This menu allows you to provide parameters or communication ports and to input numbers.

Click once on this button = .
Open a new file and double click on that window, you will see the following:

Numeric Input Sething @
Refer Device OutLing Setting

Write | || Frame Setting Mo Frame -
I Read i | P Setting o8 ~

Hor. Alignmoent | Middle =
L
i Ve, Alignment  [Middle =
Call Setting.
Value Type Unsignad [ [ e i
Vauelemgth |16 Bis =

= [ = Writin o et
[~ Walne Setting
Integer Muraber 5 = & bt Wit ~
Decimal Number 10 =
Lirit Seting
MnVie [0 theiled 0~
Max Vale ~ [65335
oK | Cancel |

a. Related Device: There are two blank spaces to fill in, one is <Write> and another one is <Read>.
Input the numbers that you want to display and the corresponding numbers of a parameter and that
of a communication port. For example, input 012C to Read and Write Parameter P01-44.

b.  Outline Setting: The Frame setting, Font setting, Vertical Alignment and Horizontal Alignment are
the same as mentioned before. Click on the drop down menu and choose the setting that you need.

c.  Function key: The setting here allows you to program keys on the keypad. Press the key on the
menu then the corresponding key on the keypad will start to blink, then press Enter to confirm the
setting.

d. Value Type & Value Length: These two factors influence the range of the Minimum and Maximum
Value of the Limit Setting. Please note that the corresponding supporting values for CFP2000 have
to be 16bits. The 32bits values are not supported.

e. Value Setting: This part is set automatically by the keypad itself.

Limit Setting: Input the range the security setting here.

—h

For example, if you set Function Key as F1, Minimum Value as 0 and Maximum Value is 4, then
press F1 on Keypad Then you can press Up and Down key on the keypad to increase or decrease
the value. Press Enter Key on the keypad to confirm your setting. You can also go to parameter
table 01-44 to verify if you input correctly the value.

11. Download TP Page: Press Up or Down key on the keypad until you reach #13 PC Link.

Then press Enter on the keypad and you will see the word “Waiting” on keypad’s screen. Now
choose a page that you have created then go to Communication (M) >Write to TP (W) to start
downloading the page to the keypad

When you see the word Completed on the keypad’s screen, that means the download is done.
Then you can press ESC on the keypad to go back to the menu of the keypad.

-Elh.-h-ﬂu‘- - .|

JeEaces Do dio e A8 a2

FanaSass R ANBRAONSIDOWE » -~

\OBCOro0®aD  —=--—

a T i

G P

. .1t

o -
P or

YD
SUN =
HH:MM S5
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10-4 Digital Keypad KPC-CC02 Fault Codes and Descriptions

As a status bar to display the information of main menu.
“OFF” will be displayed on the keypad if the keypad doesn’t read
the status of control board, otherwise it will display HAND/AUTO.

Display “Fault” or “Warning”

Fault code description —»

Fault Codes

The default value of control board is AUTO.

Fault code

LCM Display *

Description

Corrective Actions

Keypad flash memory read error

An error has occurred on keypad’s flash memory.

1. Press RESET on the keypad to clear errors.

2. Verify what kind of error has occurred on
keypad'’s flash memory.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

authorized local dealer.

Keypad flash memory save error

An error has occurred on keypad’s flash memory.

1. Press RESET on the keypad to clear errors.

2. Verify if there’s any problem on Flash IC.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

authorized local dealer.

error

Keypad flash memory parameter

Errors occurred on parameters of factory setting.

It might be caused by firmware update.

1. Press RESET on the keypad to clear errors.

2. Verify if there’s any problem on Flash IC.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

local authorized dealer.

Keypad flash memory when
read AC drive data error

Keypad can’t read any data sent from VFD.

1. Verify if the keypad is properly connect to the
motor drive by a communication cable such as
RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

local authorized dealer.

system.

And then power on again the

A Serious error has occurred on keypad’'s CPU.

1. Verify if there’s any problem on CPU clock?

2. Verify if there’s any problem on Flash IC?

3. Verify if there’s any problem on RTC IC?

4. Verify if the communication quality of the
RS485 is good?

5. Shut down the system, wait for ten minutes,
and then power on again the system. If none of
the solution above works, contact your local

authorized dealer.

10-35




Chapter 10 Digital Keypad | CFP2000

Warning Codes

LCM Display * Description Corrective Actions

Motor drive doesn’t accept the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus function code error

Motor drive doesn’t accept keypad’s communication

address.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus data address error

Motor drive doesn’t accept the communication data

sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus data value error

Motor drive cannot process the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

Modbus slave drive error

Motor drive doesn’t respond to the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

Modbus transmission time-Out

Keypad’s TP Editor uses unsupported object or Drive

series.

1. Verify how the TP Editor should use that object.
Delete unsupported object and unsupported

Object not supported by TP| setting.

Editor 2. Reedit the TP editor and then download it.

3. Make sure the Drive series support TP functions. If
it didn’t, the main page will display default.

If none of the solution above works, contact your local

authorized dealer.

= M The warning code which shows as “CExx” only occurs when the communication problem
between the drive and keypad, and it's nothing to do with the drive and other device. Be noted

that the warning code description to judge the cause of error if “CExx” occurs.
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These faults will happen when KPC-CCO02 cannot perform the command after clicking the Enter

button in copy function.

To be saved in the parameter file 1 of KPC-CC02

Fault code description —

The current position where the fault
occurs on the parameter.

Fault code

LCM Display *

Description

Corrective Actions

Parameter and file are read only

The property of the parameter/file is read-only and
cannot be written to.

1. Verify the specification on the user manual.

If the solution above doesn’t work, contact your local
authorized dealer.

Fail to write parameter and file

An error occurred while write to a parameter/file.

1. Verify if there’s any problem on the Flash IC.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above work, contact your local

authorized dealer.

AC drive is in operating status

A setting cannot be made while motor drive is in
operation.

1. Verify if the drive is not in operation.

If the solution above doesn’t work, contact your local
authorized dealer.

AC drive parameter is locked

A setting cannot be made because a parameter is

locked.

1. Verify if the parameter is locked or not. If it is locked,
unlock it and try to set up the parameter again.

If the solution above doesn’t work, contact your local

authorized dealer.

AC drive parameter changing

A setting cannot be made because a parameter is

being modified.

1. Verify if the parameter is being modified. If it is not
being modified, try to set up that parameter again.

If the solution above doesn’t work, contact your local

authorized dealer.

Fault code

A setting cannot be made because an error has

occurred on the motor drive.

1. Verify if there’s any error occurred on the motor
drive. If there isn’t any error, try to make the setting
again.

If the solution above doesn’t work, contact your local

authorized dealer.

Warning code

A setting cannot be made because of a warning

message given to the motor drive.

1. Verify if there’s any warning message given to the
motor drive.

If the solution above doesn’t work, contact your local

authorized dealer.

File type dismatch

Data need to be copied are not same type, so the

setting cannot be made.

1. Verify if the products’ serial numbers need to be
copied fall in the category. If they are in the same
category, try to make the setting again.

If the solution above doesn’t work, contact your

authorized dealer.
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LCM Display * Description

Corrective Actions

File is locked with password

A setting cannot be made, because some data are

locked.

1. Verify if the data are unlocked or able to be
unlocked. If the data are unlocked, try to make the
setting again.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

File version dismatch

A setting cannot be made because the password is

incorrect.

1. Verify if the password is correct. If the password is
correct, try to make the setting again.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

AC drive copy function time-out

A setting cannot be made, because the version of the

data is incorrect.

1. Verify if the version of the data matches the motor
drive. If it matches, try to make the setting again.

If none of the solution above works, contact your local

authorized dealer.

Other keypad error

A setting cannot be made, because data copying

timeout expired.

1. Redo data copying.

2. Verify if copying data is authorized. If it is
authorized, try again to copy data.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

% The content in this chapter only applies on V1.01 and above of KPC-CCO02 keypad.
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10-5 Unsupported Functions when using TPEditor on KPC-CC02

1. Local Page Setting and Global Setting functions are not supported.

Communication Jool Window Help
lgHEces  RE PlL DY A4 Ak - o :[T]
Fana%agna R ANORSROOWE |78 kA A aaH
\NOBOO/ 6060 ~—=~

2. [Communication] - [Read from TP] functions are not supported.

fle Ede Yiew Lompile Qbpect : 4 e Cwlﬂﬂ‘ﬂfdhﬂ'-‘b

Ji!!@@!i.!'ﬂﬂuﬂﬂ ang = 5 T
Tan N MaEARANORRS [QY=Fimeel q;f;_;.

I\Dmmaraamem————

il

3. In RTC Display Setting, the Refer Device cannot be modified.

—ERefer Device

Frame Setting  |TFFSPITTI ~
Im _I Font Setting Ijxg j

~Time Association—— | “lignment IM@LEﬂ j
{* TP Time

* Time " Day " Date
{~ PL Time
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Chapter 11 Summary of Parameter Settings

This chapter provides summary of parameter settings for user to gather the parameter setting ranges,
factory settings and set parameters. The parameters can be set, changed and reset by the digital keypad.

I=NOTE]

1) «:the parameter can be set during operation
2) For more detail on parameters, please refer to Ch12 Description of Parameter Settings.

00 Drive Parameters

Factory
Setting

Pr. Explanation Settings
5:460V - 1HP ( 0.75kW )

7 1 460V - 2HP ( 1.5kW )

9 :460V - 3HP (2.2kW )

11 : 460V - 5HP ( 3.7kW )
13 : 460V - 7.5HP ( 5.5kW )
15 : 460V - 10HP ( 7.5kW )
17 : 460V - 15HP ( 11kW )
19 : 460V - 20HP ( 15kW )
00-00 | Identity Code of the AC Motor Drive | 21 : 460V - 25HP ( 18.5kKW ) ree
23 : 460V - 30HP ( 22kW )

25 : 460V - 40HP ( 30kW )
27 : 460V - 50HP ( 37kW )
29 : 460V - 60HP ( 45kW )
31 : 460V - 75HP ( 55kW )
33 : 460V - 100HP ( 75kW )
35 : 460V - 125HP ( 90kW )

93 : 460V - 5HP ( 4.0kW )

Display AC Motor Drive Rated
Current

Read

00-01
only

Display by models

0: No function

1: Parameter write protect

5: Reset KWH display to 0

6: Reset PLC (including CANopen Master Index)

00-02 | Parameter Reset 7: Reset CANopen Index (Slave) 0

9: All parameters are reset to factory settings(base
frequency is 50Hz)

10: All parameters are reset to factory settings (base
frequency is 60Hz

0: F (frequency command)

1: H (output frequency)

2: U (multi-function display, see Pr.00-04)
3: A (output current)

» | 00-03 | Start-up Display Selection

: Display output current (A) (Unit: Amps)

: Display counter value (c) (Unit: CNT)

: Display actual output frequency (H.) (Unit: Hz)
: Display DC-BUS voltage (v) (Unit: Vdc)

: Display output voltage (E) (Unit: Vac)

: Display output power angle (n) (Unit: deg)

: Display output power in kW (P) (Unit: kW) 3
: Display actual motor speed rpm (r) (Unit: rpm)
10: Display PID feedback (b) (Unit: %)

11: Display AVI1 in % (1.) (Unit: %)

12: Display ACl in % (2.) (Unit: %)

13: Display AVI2 in % (3.) (Unit: %)

A | 00-04 | Content of Multi-function Display

NOoO O WN-20
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Pr. Explanation

Settings

Factory
Setting

14: Display the temperature of IGBT in “C (i.) (Unit:
)

15: Display the temperature of capacitance in ‘C
(c.) (Unit: C)

16: The status of digital input (ON/OFF) (i)

17: The status of digital output (ON/OFF) (0)

18: Multi-step speed (S)

19: The corresponding CPU pin status of digital
input (d)

20: The corresponding CPU pin status of digital
output (0.)

25: Overload count (0.00~100.00%) (h.) (Unit: %)

26: Ground Fault GFF(G.) (Unit: %)

27: DC Bus voltage ripple (Unit: Vdc) (r.)

28: Display PLC data D1043 (C)

30: Display output of user defined (U)

31: Display Pr.00-05 user Gain(K)

34: Operation speed of fan (F.) (Unit: %)

36: Present operating carrier frequency of drive (Hz)
(J.)

38: Display drive status (6.)

41: KWH display (J) (Unit: kWH)

42: PID Reference (L) (Unit: %)

43: PID offset (0.) (Unit: %)

44: PID Output Fecmd(Hz) (b.) (Unit: Hz)

45: Hardware ID (0)

Coefficient Gain in Actual Output

00-05
Frequency

0~160.00

1.00

00-06 | Software Version

Read only

Read
only

Parameter Protection Password

00-07
Input

0~65535
0~4: the times of password attempts

Parameter Protection Password

00-08 Setting

0 ~ 65535

0: No password protection / password is entered
correctly (Pr00-07)

1: Parameter is locked

00-11 | Control of Speed Mode

0: VF (IM V/F control)
2: SVC(IM/PM Sensorless vector control)

00-16 | Duty Selection

0: Light duty
1: Normal duty

1~25HP 2~15kHz

00-17 | Carrier Frequency

30~100HP 2~10kHz

125HP 2~9kHz

00-19 | PLC Command Mask

Bit 0: Control command by PLC force control
Bit 1: Frequency command by PLC force control

Source of Master Frequency

00-20 Command (AUTO)

0: Digital keypad

1: RS-485 serial communication

: External analog input (Pr.03-00)

: External UP/DOWN terminal

: CANopen communication card

: Communication card (nho CANopen card)

Source of the Operation Command

: Digital keypad

: External terminals. Keypad STOP disabled.

: RS-485 serial communication. Keypad STOP
disabled.

: CANopen communication card

: Communication card (no CANopen card)

N =000 WN

00-22 | Stop Method

: Ramp to stop
: Coast to stop

00-23 | Control of Motor Direction

: Enable forward/reverse
: Reverse disable

- O 001w
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Pr.

Explanation

Settings

Factory
Setting

2: Forward disable

00-24

Memory of Digital Operator

(Keypad) Frequency Command

Read only

Read
only

00-25

User Defined Characteristics

Bit 0~3: user defined decimal place
0000h --- 0000b: no decimal place
0001h --- 0001b: one decimal place
0002h --- 0010b: two decimal place
0003h --- 0011b: three decimal place

Bit 4~15: user define on unit
000xh: Hz
001xh: rpm
002xh: %
003xh: kg
004xh: m/s
005xh: kW
006xh: HP
007xh: ppm
008xh: 1/m
009xh: kg/s
00Axh: kg/m
00Bxh: kg/h
00Cxh: Ib/s
00Dxh: Ib/m
00Exh: Ib/h
00Fxh: ft/s
010xh: ft/m
011xh: m
012xh: ft
013xh: degC
014xh: degF
015xh: mbar
016xh: bar
017xh: Pa
018xh: kPa
019xh: mWG
01Axh: inWG
01Bxh: ftWG
01Cxh: psi
01Dxh: atm
01Exh: L/s
01Fxh: L/m
020xh: L/h
021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM
xxxxh: Hz

00-26

Max. User Defined Value

When Pr.00-25 bit 0~3=0000B
Setting: 1~65535
0: Disable

When Pr.00-25 bit 0~3=0001B
Setting: 0.1~6553.5
Factory Setting: 0.0

When Pr.00-25 bit 0~3=0010B
Setting: 0.01~655.35
Factory Setting: 0.00

When Pr.00-25 bit 0~3=0011B
Setting: 0.001~65.535
Factory Setting: 0.000

00-27

User Defined Value

Read only

Read
Only
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Pr.

Explanation

Settings

Factory
Setting

00-28

Switch from AUTO control to HAND
(MANUAL) control

bit0: Sleep mode control bit

0: Disable sleep mode
1: Same sleep mode as in AUTO control

bit1: Unit displaying control bit

0: Change the displayed unit to Hz
1: Same unit displaying as in AUTO control

bit2: PID control bit

0: Disable PID mode
1: Same PID mode as in AUTO control

bit3: Source of frequency control bit

0: Source of the frequency depends on the
parameter setting. If the multi-speed
setting is enabled, the multi-speed has the
priority.

1: Source of frequency follows the setting of
Pr00-30, regardless the multi-speed
setting.

00-29

LOCAL/REMOTE Selection

0: Standard HOA function

—_

: Switching Local/Remote, the drive stops
: Switching Local/Remote, the drive runs as the

REMOTE setting for frequency and operation
status

: Switching Local/Remote, the drive runs as the

LOCAL setting for frequency and operation
status

: Switching Local/Remote, the drive runs as

LOCAL setting when switch to Local and runs as
REMOTE setting when switch to Remote for
frequency and operation status.

00-30

Source of the Master Frequency
Command (HAND)

OO WN -0

: Digital keypad

: RS-485 serial communication

: External analog input (Pr.03-00)

: External UP/DOWN terminal

: CANopen communication card

: Communication card (no CANopen card)

00-31

Source of the Operation Command
(HAND)

N = O

: Digital keypad
: External terminals. Keypad STOP disabled.
: RS-485 serial communication. Keypad STOP

disabled.

: CANopen communication card
: Communication card (not include CANopen card)

00-32

Digital Keypad STOP Function

- O|l01 W

: STOP key disable
: STOP key enable

00-48

Display Filter Time (Current)

0

.001~65.535 sec

0.100

~ | 00-49

Display Filter Time (Keypad)

0.

001~65.535 sec

0.100

00-50

Software Version (date)

Read only

Read
Only
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: . Factory
Pr. Explanation Settings Setting
50.00~599.00Hz 60.00/
» | 01-00 | Max. Operation Frequency 50‘ 00
90kW (125HP): 0.00~400.00Hz :
60.00/
01-01 | Output Frequency of Motor 1 0.00~599.00Hz 50.00
01-02 | Output Voltage of Motor 1 0.0V~510.0V 400.0
01-03 | Mid-point Frequency 1 of Motor 1 0.00~599.00Hz 3.00
~ | 01-04 | Mid-point Voltage 1 of Motor 1 0.0V~480.0V 22.0
01-05 | Mid-point Frequency 2 of Motor 1 0.00~599.00Hz 1.50
~ | 01-06 | Mid-point Voltage 2 of Motor 1 0.0vV~480.0V 10.0
01-07 | Min. Output Frequency of Motor 1 0.00~599.00Hz 0.50
~ | 01-08 | Min. Output Voltage of Motor 1 0.0V~480.0V 2.0
01-09 | Start-Up Frequency 0.00~599.00Hz 0.50
» | 01-10 | Output Frequency Upper Limit 0.00~599.00Hz 599.00
~ | 01-11 | Output Frequency Lower Limit 0.00~599.00Hz 0
' Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-12 | Accel. Time 1 Pr.01-45=1: 0.00~6000.0 second 10.0
) - Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-13 | Decel Time 1 Pr.01-45=1: 0.00~6000.0 second 10.0
. Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-14 | Accel Time 2 Pr.01-45=1: 0.00~6000.0 second 10.0
. Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-15 | Decel Time 2 Pr.01-45=1: 0.00~6000.0 second 10.0
) - Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-16 | Accel Time 3 Pr.01-45=1: 0.00~6000.0 second 10.0
- Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-17 | Decel Time 3 Pr.01-45=1: 0.00~6000.0 second 10.0
' Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-18 | Accel Time 4 Pr.01-45=1: 0.00~6000.0 second 10.0
) - Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-19 | Decel Time 4 Pr.01-45=1: 0.00~6000.0 second 10.0
. ' Pr.01-45=0: 0.00~600.00 second 10.00
# | 01-20 | JOG Acceleration Time Pr.01-45=1: 0.00~6000.0 second 10.0
. ' Pr.01-45=0: 0.00~600.00 second 10.00
#| 01-21 | JOG Deceleration Time Pr.01-45=1: 0.00~6000.0 second 10.0
~ | 01-22 | JOG Frequency 0.00~599.00Hz 6.00
~ | 01-23 | 1st/4th Accel/decel Frequency 0.00~599.00Hz 0.00
. - Pr.01-45=0: 0.00~25.00 second 0.20
~ | 01-24 | S-curve Acceleration Begin Time 1 Pr.01-45=1- 0.0~250.0 second 0.2
- - ; . . Pr.01-45=0: 0.00~25.00 second 0.20
~ | 01-25 | S-curve Acceleration Arrival Time 2 Pr01-45=1- 0.0~250.0 second 0.2
: P Pr.01-45=0: 0.00~25.00 second 0.20
~ | 01-26 | S-curve Deceleration Begin Time 1 Pr.01-45=1- 0.0~250.0 second 0.2
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: : Factory
Pr. Explanation Settings Setting
; ; . Pr.01-45=0: 0.00~25.00 second 0.20
» | 01-27 | S-curve Deceleration Arrival Time 2 Pr01-45=1- 0.0~250.0 second 0.2
01-28 | Skip Frequency 1 (upper limit) 0.00~599.00Hz 0.00
01-29 | Skip Frequency 1 (lower limit) 0.00~599. 00Hz 0.00
01-30 | Skip Frequency 2 (upper limit) 0.00~599.00Hz 0.00
01-31 | Skip Frequency 2 (lower limit) 0.00~599 00Hz 0.00
01-32 | Skip Frequency 3 (upper limit) 0.00~599.00Hz 0.00
01-33 | Skip Frequency 3 (lower limit) 0.00~599.00Hz 0.00
0: Output waiting
01-34 | Zero-speed Mode 1: Zero-speed operation 0
2: Fmin (Refer to Pr.01-07, 01-41)
60.00/
01-35 | Output Frequency of Motor 2 0.00~599.00Hz 50.00
01-36 | Output Voltage of Motor 2 0.0V~510.0V 400.0
01-37 | Mid-point Frequency 1 of Motor 2 0.00~599.00Hz 3.00
~ | 01-38 | Mid-point Voltage 1 of Motor 2 0.0V~480.0V 22.0
01-39 | Mid-point Frequency 2 of Motor 2 0.00~599.00Hz 1.50
| 01-40 | Mid-point Voltage 2 of Motor 2 0.0V~480.0V 10.0
01-41 | Min. Output Frequency of Motor 2 0.00~599.00Hz 0.50
~ | 01-42 | Min. Output Voltage of Motor 2 0.0V~480.0V 2.0
0: V/F curve determined by Pr.01-00~01-08
1:1.5" V/F curve
2: 2" V/F curve
3: 60Hz (voltage saturation in 50Hz)
4: 72Hz (voltage saturation in 60Hz)
5: 3 decreasing (50Hz)
6: 2" decreasing (50Hz)
) : 7: 3" decreasing (60Hz)
01-43 | V/F Curve Selection 8 2 decreasing (60Hz) 0
9: Mid. Starting torque (50Hz)
10: High starting torque (50Hz)
11: Mid. Starting torque (60Hz)
12: High starting torque (60Hz)
13: 90Hz (voltage saturation in 60HZz)
14: 120Hz (voltage saturation in 60Hz)
15: 180Hz (voltage saturation in 60Hz)
0: Linear accel. /decel.
1: Auto accel.; linear decel.
¥ | 01-44 Optimal Acceleration/Deceleration | 2: Linear accel.; auto decel. 0
) Setting 3: Auto accel./decel.
4: Linear, stall prevention by auto accel./decel. (limit
by Pr.01-12~01-21)
Time Unit for Accel. /Decel. and S 0: Unit: 0.01 sec
01-45 . 0
Curve 1: Unit: 0.1 sec
. , Pr. 01-45=0: 0.00~600.00 sec 1.00/
# | 01-46 | CANopen Quick Stop Time Pr. 01-45=1: 0.0~6000.0 sec 1.0
0: Normal decel.
01-49 | Deceleration Method 1: Over fluxing decel. 0
2: Traction energy control
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02 Digital Input/Output Parameters

: : Factory
Pr. Explanation Settings Setting
0: 2-wire mode 1, power on for operation control
02-00 | 2-wire/3-wire Operation Control | 1: 2-wire mode 2, power on for operation control 0
2: 3-wire, power on for operation control

02-01 I(\ﬁ/tlJll;u)-functlon Input Command 1 0 No function y
Multi-function Input Command 2 | 1: Multi-step speed command 1/multi-step position

02-02 2
(MI12) command 1
Multi-function Input Command 3 | 2: Multi-step speed command 2/multi-step position

02-03 3
(MI3) command 2
Multi-function Input Command 4 | 3: Multi-step speed command 3/multi-step position

02-04 4
(M14) command 3
Multi-function Input Command 5 | 4: Multi-step speed command 4/multi-step position

02-05 0
(MI15) command 4

02-06 I(V'\I/Lljlletsl)-functlon Input Command 6 5- Reset 0

02-07 I(\/I\I/Lljll;i)-function Input Command 7 6: JOG command (By KPC-CCO02 or external control ) 0

02-08 I(\/I\I/Lljllél)-functmn Input Command 8 7: Acceleration/deceleration speed inhibit 0

02-26 Input tgrmmal of /0 8: The 1%t, 2" acceleration/deceleration time selection 0
extension card (MI10)

02-27 Input terminal of /O extension 9: The 3, 4 acceleration/deceleration time selection 0
card (MI11)
Input terminal of /O extension .

02-28 card (MI12) 10: EF Input (Pr.07-20) 0
Input terminal of 1/0 extension . .

02-29 card (MI13) 11: B.B input from external (Base Block) 0
Input terminal of 1/0 extension .

02-30 card (MI14) 12: Output stop 0
Input terminal of 1/0 extension . . . .

02-31 card (MI15) 13: Cancel the setting of optimal accel. /decel. time 0

14: Switch between motor 1 and motor 2
15: Operation speed command from AVI1
16: Operation speed command from ACI
17: Operation speed command from AVI2
18: Emergency stop (Pr.07-20)

19: Digital up command

20: Digital down command

21: PID function disabled

22: Clear counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection
30: Signal confirmation for A-connection
38: Disable EEPROM write function

40: Force coast to stop

41: HAND switch

42: AUTO switch

49: Drive enable

50: Slave dEb action to execute

51: Selection for PLC mode bit0

52: Selection for PLC mode bit1

53: Trigger CANopen quick stop

54: UVW Output Electromagnetic Valve Switch
55: Brake release

56: Local/Remote Selection
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: : Factory
Pr. Explanation Settings Setting
58: Enable fire mode (with RUN Command)
59: Enable fire mode (without RUN Command)
60: All motors disabled
61: Motor #1 disabled
62: Motor #2 disabled
63: Motor #3 disabled
64: Motor #4 disabled
65: Motor #5 disabled
66: Motor #6 disabled
67: Motor #7 disabled
68: Motor #8 disabled
69: Preheating Command
: 0: up/down by the accel. /decel. time
#| 02:09 | UP/DOWN key mode 1: up/down constant speed (Pr.02-10) 0
Constant speed. The Accel.
~| 02-10 | /Decel. Speed of the UP/DOWN | 0.001~1.000Hz/ms 0.001
Key
~| 02-11 | Digital Input Response Time 0.000~30.000 second 0.005
~| 02-12 | Digital Input Mode Selection 0000h~FFFFh (0: N.O.; 1: N.C.) 0000
~| 02-13 | Multi-function Output 1 RY1 0: No function 11
~| 02-14 | Multi-function Output 2 RY2 1: Operation Indication 1
~| 02-15 | Multi-function Output 3 RY3 2: Operation speed attained 66
Output terminal of the I/O . . .
» | 02-36 extension card (MO10 or RA10) 3: Desired frequency attained 1 (Pr.02-22) 0
Output Terminal of I/O Extension . . .
» | 02-37 Card (MO11 or RA11) 4: Desired frequency attained 2 (Pr.02-24) 0
Output Terminal of I/O Extension .
~| 02-38 Card (MO12 or RA12) 5: Zero speed (Frequency command) 0
Output Terminal of I/O Extension . .
» | 02-39 Card (MO13 or RA13) 6: Zero speed, include STOP(Frequency command) 0
Output Terminal of I/O Extension . A
~| 02-40 Card (MO14 or RA14) 7: Over torque 1 (Pr.06-06~06-08) 0
Output Terminal of I/O Extension . NO~OA.
» | 02-41 Card (MO15 or RA15) 8: Over torque 2 (Pr.06-09~06-11) 0
Output Terminal of /0O Extension A
»| 02-42 Card (MO16) 9: Drive is ready 0
Output Terminal of I/O Extension : : )
~| 02-43 Card (MO17) 10: Low voltage warning (LV) (Pr.06-00) 0
Output Terminal of I/O Extension . C
» | 02-44 Card (MO18) 11: Malfunction indication 0
Output Terminal of I/O Extension . .
» | 02-45 Card (MO19) 12: Mechanical brake release(Pr.02-32) 0
Output Terminal of I/O Extension . .
»| 02-46 Card (MO20) 13: Overheat warning (Pr.06-15, OH1, OH2) 0
4 14: Software brake signal indication(Pr.07-00)
15: PID feedback error
16: Slip error (oSL)
17: Terminal count value attained, does not return to 0
(Pr.02-20)
18: Preliminary count value attained, returns to 0
(Pr.02-19)
19: Base Block
20: Warning output
21: Over voltage warning
22: Over-current stall prevention warning
23: Over-voltage stall prevention warning
24: Operation mode indication
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Pr.

Explanation

Settings

Factory
Setting

25: Forward command

26: Reverse command

27: Output when current >= Pr.02-33

28: Output when current < Pr.02-33

29: Output when frequency >= Pr.02-34
30: Output when frequency < Pr.02-34
31: Y-connection for the motor coil

32: A-connection for the motor coil

33: Zero speed (actual output frequency)

34: Zero speed include stop(actual output frequency)

35: Error output selection 1(Pr.06-23)
36: Error output selection 2(Pr.06-24)
37: Error output selection 3(Pr.06-25)
38: Error output selection 4(Pr.06-26)
40: Speed attained (including Stop)
44: Low current output (use with Pr.06-71~06-73)
45: UVW Output Electromagnetic valve Switch
46: Master dEb warning output

47: Closed brake output

50: Output for CANopen control

51: Output for RS485

52: Output for communication card
53: Fire mode indication

54: Bypass fire mode indication

55: Motor #1 Output

56: Motor #2 Output

57: Motor #3 Output

58: Motor #4 Output

59: Motor #5 Output

60: Motor #6 Output

61: Motor #7 Output

62: Motor #8 Output

66: STO Logic A Output (Pr02-15)

67: Analog input signal level achieved
68: STO Logic B Output (Pr02-15)
69: Preheating Output Indication

02-18

Multi-function output direction

0000h~FFFFh (0: N.O.; 1: N.C.)

0000

02-19

Terminal counting value attained
(returns to 0)

0~65500

02-20

Preliminary counting value
attained (not return to 0)

0~65500

02-22

Desired Frequency Attained 1

0.00~599.00Hz

60.00/
50.00

02-23

The Width of the Desired
Frequency Attained 1

0.00~599.00Hz

2.00

02-24

Desired Frequency Attained 2

0.00~599.00Hz

60.00/
50.00

02-25

The Width of the Desired
Frequency Attained 2

0.00~599.00Hz

2.00

02-32

Brake Delay Time

0.000~65.000 sec.

0.000

02-33

Output Current Level Setting for
Multi-function External Terminals

0.00~150%

02-34

Output frequency setting
for multi-function output
terminal

0.00~599.00Hz

3.00

02-35

External Operation Control
Selection after Reset and
Activate

0: Disable
1: Drive runs if run command exists after reset

02-50

Status of Multi-function Input
Terminal

Monitor the status of multi-function input terminals

Read
only
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02-51 Statu_s of Multi-function Output Monitor the status of multi-function output terminals Read
Terminal only
02-52 Dlsplay External Output terminal Monitor the status of PLC input terminals Read
occupied by PLC only
Display External Multi-function Read
02-53 | Output Terminal occupied by Monitor the status of PLC output terminals only
PLC
Display the Frequency Read
02-54 | Command Executed by External | 0.00~599.00Hz (Read only) onl
Terminal y
02-70 | 10 Expansion Card ID Parameter | 0~7 %‘f“]"f
02-72 | Preheating Output Current Level | 0~100% 0
02-73 | Preheating Output Cycle 0~100% 0
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03 Analog Input/Output Parameters

X X X X

X

X X X X X X X X

X X

: : Factory
Pr. Explanation Settings Setting
03-00 | Analog Input Selection (AVI1) 0: No function 1
03-01 | Analog Input Selection (ACI) 1: Frequency command (speed limit under torque 0
control mode)
03-02 | Analog Input Selection (AVI2) 4: PID target value 0
5: PID feedback signal
6: PTC thermistor input value
11: PT100 thermistor input value
13: PID Bias Value
03-03 | Analog Input Bias (AVI1) -100.0~100.0% 0
03-04 | Analog Input Bias (ACI) -100.0~100.0% 0
03-05 | Analog Input Bias (AVI2) -100.0~100.0% 0
03-07 Positive/negative Bias Mode 0: No bias
(AVU_) . . 1: Lower than or equal to bias
03-08 | Positive/negative Bias Mode 2: Greater than or equal to bias 0
(ACI) 3: The absolute value of the bias voltage while serving
03-09 Positive/negative Bias Mode as the center
(AVI2) 4: Serve bias as the center
0: Negative frequency is not valid. Forward and
reverse run is controlled by digital keypad or
Analog Frequency Command external terminal.
03-10 1: Negative frequency is valid. Positive frequency = 0
for Reverse Run i ! N
forward run; negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
03-11 | Analog Input Gain (AVI1) -500.0~500.0% 100.0
03-12 | Analog Input Gain (ACI) -500.0~500.0% 100.0
Analog Positive Input Gain 1
) Analog Negative Input Gain 2
03-14 (AVI2) -500.0~500.0% 100.0
03-15 | Analog Input Filter Time (AVI1) | 0.00~20.00 sec. 0.01
03-16 | Analog Input Filter Time (ACI) 0.00~20.00 sec. 0.01
03-17 | Analog Input Filter Time (AVI2) 0.00~20.00 sec. 0.01
03-1g | Addition Function of the Analog 0: Disable (AVI1, ACI, AVI2) 0
) Input 1: Enable
0: Disable
03-19 | [Ireatmentto 4~20mA Analog 1: Continue operation at the last frequency 0
Input Signal Loss 2: Decelerate to OHz
3: Stop immediately and display ACE
03-20 | Multi-function Output 1 (AFM1) 0: Output frequency (Hz) 0
03-23 | Multi-function Output 2 (AFM2) 1: Frequency command (Hz) 0
2: Motor speed (Hz)
3: Output current (rms)
4: Output voltage
5: DC Bus voltage
6: Power factor
7: Power
9: AVI1
10: ACI

11: AVI2
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. : Factory
Pr. Explanation Settings Setting
20: CANopen analog output
21: RS485 analog output
22: Communication card analog output
23: Constant voltage/current output
~| 03-21 | Gain of Analog Output 1 (AFM1) | 0~500.0% 100.0
. 0: Absolute output voltage
» | 03-22 g.nalotg Ou;ﬁ:ul\t/ll when in REV 1: Reverse output 0V; Positive output 0~10V 0
irection ( ) 2: Reverse output 5~0V; Positive output 5~10V
~| 03-24 | Gain of Analog Output 2 (AFM2) | 0~500.0% 100.0
; 0: Absolute output voltage
» | 03-25 éﬁaeg?ogtj;p;:ul\t/é)when in REV 1: Reverse output 0V; Positive output 0~10V 0
2: Reverse output 5~0V; Positive output 5~10V
~| 03-27 | AFM2 Output Bias -100.00~100.00% 0.00
0: 0~10V
~ | 03-28 | AVI1 Selection 1: 0~20mA 0
2: 4~20mA
0: 4~20mA
~| 03-29 | ACI Selection 1: 0~10V 0
2: 0~20mA
03-30 | Status of PLC Output Terminal Monitor the status of PLC output terminals in?f
. 0: 0~20mA Output
~ | 03-31 | AFM2 Output Selection 1: 4~20mA Output 0
. 0: 0~20mA Output
~ | 03-34 | AFM1 Output Selection 1: 4~20mA Output 0
~| 03-32 | AFM1 DC Output Setting Level 0.00~100.00% 0.00
~| 03-33 | AFM2 DC Output Setting Level 0.00~100.00% 0.00
~ | 03-35 | AFM1 filter output time 0.00~20.00 Seconds 0.01
~ | 03-36 | AFM2 filter output time 0.00~20.00 Seconds 0.01
0: AVI1
~ | 03-44 | MO by source of Al level 1: ACI 0
2: AVI2
#| 0345 | 1O output by source o AUPPRT 100 00%~100.00% 50.00%
#0346 | 1O QUtpUtby source of Allower 400 099,~100.00% 10.00%
0: Regular Curve
1: 3 point curve of AVI1
2: 3 point curve of ACI
. 3: 3 point curve of AVI1 & ACI
~ | 03-50 | Analog Input Curve Selection 4: 3 point curve of AVI2 7
5: 3 point curve of AVI1 & AVI2
6: 3 point curve of ACI & AVI2
7: 3 point curve of AVI1 & ACI & AVI2
#| 0351 | AVI1 Low Point Pr.03-28=0, 0.00~10.00V 0.00
Pr.03-28#0, 0.00~20.00mA
~| 03-52 | AVI1 Proportional Low Point -100.00~100.00% 0.00
#| 0353 | AVI1 Mid Point Pr.03-28=0, 0.00~10.00V 5.00
Pr.03-28#0, 0.00~20.00mA
» | 03-54 | AVI1 Proportional Mid Point -100.00~100.00% 50.00
#| 03-55 | AVI1 High Point Pr.03-28=0, 0.00~10.00V 10.00

Pr.03-28#0, 0.00~20.00mA
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03-56 | AVI1 Proportional High Point -100.00~100.00% 100.00
03-57 | ACI Low Point Pr.03-29=1, 0.00~10.00V 4.00
Pr.03-29#1, 0.00~20.00mA
03-58 | ACI Proportional Low Point -100.00~100.00% 0.00
03-59 | ACI Mid Point Pr.03-29=1, 0.00~10.00V 12.00
Pr.03-29#1, 0.00~20.00mA
03-60 | ACI Proportional Mid Point -100.00~100.00% 50.00
03-61 | ACI High Point Pr.03-29=1, 0.00~10.00V 20.00
Pr.03-29#1, 0.00~20.00mA
03-62 | ACI Proportional High Point -100.00~100.00% 100.00
03-63 | Positive AVI2 Voltage Low Point | 0.00~10.00V 0.00
03-64  Fositive AVI2 Voltage -100.00%~100.00% 0.00
Proportional Low Point
03-65 | Positive AVI2 Voltage Mid Point | 0.00~10.00V 5.00
) Positive AVI2 Voltage ) o/ o
0366 | Lol Mid bt 100.00%~100.00% 50.00
03-67 | Positive AVI2 Voltage High Point | 0.00~10.00V 10.00
) Positive AVI2 Voltage ) o/ o
03-68 | Lot onal High Peint 100.00%~100.00% 100.00
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04 Multi-step Speed Parameters

A | 04-00 | 1st Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-01 | 2nd Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-02 | 3rd Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-03 | 4th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-04 | 5th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-05 | 6th Step Speed Frequency 0.00~599.00Hz 0.00
» | 04-06 | 7th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-07 | 8th Step Speed Frequency 0.00~599.00Hz 0.00
» | 04-08 | 9th Step Speed Frequency 0.00~599.00Hz 0.00
» | 04-09 | 10th Step Speed Frequency 0.00~599.00Hz 0.00
» | 04-10 | 11th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-11 | 12th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-12 | 13th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-13 | 14th Step Speed Frequency 0.00~599.00Hz 0.00
~ | 04-14 | 15th Step Speed Frequency 0.00~599.00Hz 0.00
# | 04-50 | PLC buffer 0 0~65535 0
~ | 04-51 | PLC buffer 1 0~65535 0
~ | 04-52 | PLC buffer 2 0~65535 0
# | 04-53 | PLC buffer 3 0~65535 0
# | 04-54 | PLC buffer 4 0~65535 0
~ | 04-55 | PLC buffer 5 0~65535 0
~ | 04-56 | PLC buffer 6 0~65535 0
~ | 04-57 | PLC buffer 7 0~65535 0
~ | 04-58 | PLC buffer 8 0~65535 0
~ | 04-59 | PLC buffer 9 0~65535 0
¥ | 04-60 | PLC buffer 10 0~65535 0
~ | 04-61 | PLC buffer 11 0~65535 0
~ | 04-62 | PLC buffer 12 0~65535 0
# | 04-63 | PLC buffer 13 0~65535 0
~ | 04-64 | PLC buffer 14 0~65535 0
# | 04-65 | PLC buffer 15 0~65535 0
# | 04-66 | PLC buffer 16 0~65535 0
~ | 04-67 | PLC buffer 17 0~65535 0
~ | 04-68 | PLC buffer 18 0~65535 0
~ | 04-69 | PLC buffer 19 0~65535 0
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: : Factory
Pr. Explanation Settings Setting
0: No function
1: Rolling test for induction motor (IM) (Rs, R,
. Lm, Lx, no-load current)
05-00 | Motor Auto Tuning 2: Static test for induction motor (IM) 0
5: Dynamic test for PM (SPM) motor
13: Stacic test for PM (IPM) motor
. Determined
05-01 I:(uﬂ;load Current of Induction Motor Determined by motors power by motors
power
~ | 05-02 Rated Power of Induction Motor 0~655.35kW 4 4
1(kW)
Rated Speed of Induction Motor 1 0~65535
~ | 05-03 1710
(rpm) 1710 (60Hz 4poles); 1410(50Hz 4 poles)
05-04 | Pole Number of Induction Motor 1 2~64 4
05-05 D‘f)"oad Current of Induction Motor 1 o_pr 95.01 factory setting .4
05-06 hSﬂtg:(OJrr 1Re3|stance (Rs) of Induction 0.000~65.5350 4 ittt
05-07 s(())ttzrr F12e3|stance (Rr) of Induction 0.000~65.5350 4 it
05-08 Magngtlzmg Inductance (Lm) of 0~6553.5mH 44
Induction Motor 1
05-09 Stator Inductance (Lx) of Induction 0~6553.5mH 44
Motor 1
. Determined
05-13 glzg\-)load Current of Induction Motor Determined by motors power by motors
power
~ | 05-14 ﬁ%(;d Power of Induction Motor 2 0~655.35kW 4 4t
Rated Speed of Induction Motor 2 0~65535
4 -1 171
05-15 (rpm) 1710(60Hz 4 poles); 1410(50Hz 4 poles) 0
05-16 | Pole Number of Induction Motor 2 2~64 4
05-17 m-load Current of Induction Motor 2 0~ Pr.05-13 factory setting 4 4
05-18 Stator Resistance (Rs) of Induction 0.000~65.5350 4 bt
Motor 2
Rotor Resistance (Rr) of Induction
05-19 | \1otor 2 0.000~65.535Q #
Magnetizing Inductance (Lm) of
05-20 | | duction Motor 2 0.0~6553.5mH i
Stator Inductance (Lx) of Induction
05-21 Motor 2 0.0~6553.5mH #H#
05-22 | Induction Motor 1/ 2 Selection 1: motor 1 1
2: motor 2
Frequency for
~ | 05-23 | Y-connection/A -connection Switch 0.00~599.00Hz 60.00
of Induction Motor
05-24 Y-connection/A -connection Switch 0: Disable 0
of Induction Motor 1: Enable
Delay Time for
05-25 | Y-connection/A -connection Switch 0.000~60.000 seconds 0.200
of Induction Motor
Motor drive’s Accumulated
05-28 Operating Watt per Hour (W-Hour) Read only 0.0
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Motor drive’s Accumulated
05-29 | Operating Kilowatt per Hour Read only 0.0
(KW-Hour)

Motor Drive’s Accumulated
05-30 | Operating Megawatt per Hour Read only 0.0
(MW-Hour)

05-31 /(Al\c/‘iicnu)mulative Motor Operation Time 00~1439 0

05-32 ,(‘;\jc;c;)mulatlve Motor Operation Time 00~65535 0

Induction Motor and Permanent 0: Induction Motor
. 1: SPM Permanent Magnet Motor 0
Magnet Motor Selection

2: IPM Permanent Magnet Motor

05-33

Full-load current of Permanent Determined
05-34 0.00~655.35Amps by motors
Magnet Motor

power
Determined
#0535  nared Fower of Permanent Magnet |, 4655 35KW by motors
power
¥ | 05-36 'F\{Ai’ii(: speed of Permanent Magnet 0~65535rpm 2000
05-37 Pole number of Permanent Magnet 0~65535 10
Motor
Determined
05-38 | Inertia of Permanent Magnet Motor | 0.0~6553.5 kg.cm? by motors
power
05-39 | Stator Resistance of PM Motor 0.000~65.535Q 0.000
05-40 | Permanent Magnet Motor Ld 0.00~655.35mH 0.000
05-41 | Permanent Magnet Motor Lq 0.00~655.35mH 0.000
~ | 05-42 | PM Motor Magnetic Angle 0.0~360.0° 0.0

» | 05-43 | Ke parameter of PM Motor 0~65535 (Unit: V/1000rpm) 0
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, : Factory
Pr. Explanation Settings Setting
~ | 06-00 | Low Voltage Level 300.0~440.0VDC 360.0
~ | 06-01 | Over-voltage Stall Prevention 0.0~900.0VDC 760.0
Selection for Over-voltage Stall | 0: Traditional over-voltage stall prevention
~ | 06-02 : : : 0
Prevention 1: Smart over-voltage prevention
x| 06-03 | Over-current Stall Prevention Normal Load: 0~160% (100%: drive’s rated current) 120
during Acceleration Light Load: 0~130% (100%: drive’s rated current)
~ | 06-04 | Over-current Stall Prevention Normal Load: 0~160% (100%: drive’s rated current) 120
during Operation Light Load: 0~130% (100%: drive’s rated current)
0: by current accel/decel time
1: by the 1st I/decel ti
Accel. /Decel. Time Selection of 2: b{/ thg medaacgceelldegceel Itri?'?e
~ | 06-05 | Stall Prevention at Constant 3 by the 3rd accel/decel time 0
Speed 4: by the 4th accel/decel time
5: by auto accel/decel
0: No function
1: Continue operation after Over-torque detection during
] constant speed operation
~ | 06-05 | Over-torque Detection 2: Stop after Over-torque detection during constant 0
Selection (OT1) speed operation
3: Continue operation after Over-torque detection during
RUN
4: Stop after Over-torque detection during RUN
- D ion Level
~ | 06-07 ?O"Te; )torq“e etection Leve 10~200% (100%: drive’s rated current) 120
~ | 06-08 Over-torque Detection Time 0.0~60.0 sec. 0.1
(OT1)
0: No function
1: Continue operation after Over-torque detection during
constant speed operation
Over-torque Detection 2: Stop after Over-torque detection during constant
» | 06-09 : : 0
Selection (OT2) speed operation
3: Continue operation after Over-torque detection during
RUN
4: Stop after Over-torque detection during RUN
» | 06-10 (Oov_(l_e;-)torque Detection Level 10~200% (100%: drive’s rated current) 120
Over-torque Detection Time
#0611 (510 0.0~60.0 sec. 0.1
A | 06-12 | Current Limit 0~200% (100%: drive’s rated current) 150
; 0: Inverter motor (with external forced cooling)
Elect Th | Rel
» | 06-13 S;gcrﬁgéc(M;gT?) elay 1: St_andard motor (so motor with fan on the shaft) 2
2: Disable
Electronic Thermal
# | 06-14 | Characteristic for Motor 1 30.0~600.0 sec. 60.0
Heat Sink Over-heat (OH1) N o
06-15 Warning 0.0~110.0°C 105.0
~ | 06-16 | Stall Prevention Limit Level 0~100% (Pr.06-03, Pr.06-04) 50
06-17 Fault Record 1 (Present Fault 0: No fault record 0
Record)
06-18 | Fault Record 2 1: Over-current during acceleration (ocA) 0
06-19 | Fault Record 3 2: Over-current during deceleration (ocd) 0
06-20 | Fault Record 4 3: Over-current during constant speed(ocn) 0
06-21 | Fault Record 5 4: Ground fault (GFF) 0
06-22 | Fault Record 6 5: IGBT short-circuit (occ) 0

11-17




Chapter 11 Summary of Parameter Settings | CFP2000

Pr.

Explanation

Settings

Factory
Setting

6: Over-current at stop (ocS)

7: Over-voltage during acceleration (ovA)

8: Over-voltage during deceleration (ovd)

9: Over-voltage during constant speed (ovn)

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:

21:
22:
23:
24:
26:
27:
28:
30:
31
33:
34:
35:
36:
37:
38:
39:
40:
41:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
60:
61:
62:
63:
64:
72:

73:
74:
76:
77:

78:

79:
80:
81:
82:

Over-voltage at stop (ovS)

Low-voltage during acceleration (LvA)
Low-voltage during deceleration (Lvd)
Low-voltage during constant speed (Lvn)

Stop mid-low voltage (LvS)

Phase loss protection (OrP)

IGBT over-heat (oH1)

Inner temp. over-heat (oH2)

tH10 (TH1 open: IGBT over-heat protection error)
tH20 (TH2 open: Inner temp. over-heat protection
error)

Drive over-load (oL)

Electronics thermal relay 1 (EoL1)

Electronics thermal relay 2 (EoL2)

Motor overheat (oH3) (PTC/PT100)

Over-torque 1 (ot1)

Over-torque 2 (ot2)

Low current (uC)

Memory write-in error (cF1)

: Memory read-out error (cF2)

U-phase current detection error (cd1)
V-phase current detection error (cd2)
W-phase current detection error (cd3)

Clamp current detection error (HdO)
Over-current detection error (Hd1)
Over-voltage detection error (Hd2)

Unusual IGBT short-circuiting (Hd3)

Auto tuning error (AUE)

PID feedback loss (AFE)

Analog current input loss (ACE)

External fault input (EF)

Emergency stop (EF1)

External Base Block (bb)

Password error (PcodE)

Firmware version error

Communication error (cE1)

Communication error (cE2)

Communication error (cE3)

Communication error (cE4)

Communication Time-out (cE10)

Brake transistor error (bF)

Y-connection/A -connection switch error (ydc)
Decel. Energy Backup Error (dEb)

Slip error (oSL)

Electromagnet switch error (ryF)

Channel 1 (STO1~SCM1) internal hardware error
(STL1)

External safety gate (S1)

FIRE mode output

Safe Torque Off (STO)

Channel 2 (STO2~SCM2) internal hardware error
(STL2)

Channel 1 and Channel 2 internal hardware error
(STL3)

U phase over current (Uocc)

V phase over current (Vocc)
W phase over current (Wocc)
U phase output phase loss (OPHL)
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: : Factory
Pr. Explanation Settings Setting
83: V phase output phase loss (OPHL)
84: W phase output phase loss (OPHL)
90: FStp Inner PLC function is forced to stop
99: TRAP CPU command error
101: CANopen software disconnect1 (CGdE)
102: CANopen software disconnect2 (CHbE)
103: CANopen synchronous error (CSyE)
104: CANopen hardware disconnect (CbFE)
105: CANopen index setting error (CIdE)
106: CANopen slave station number setting error
(CAdE)
107: CANopen index setting exceed limit (CFrE)
111: Internal communication overtime error (ictE)
06-23 | Fault Output Option 1 0~65535 (refer to bit table for fault code) 0
06-24 | Fault Output Option 2 0~65535 (refer to bit table for fault code) 0
06-25 | Fault Output Option 3 0~65535 (refer to bit table for fault code) 0
06-26 | Fault Output Option 4 0~65535 (refer to bit table for fault code) 0
; 0: Inverter motor (with external forced cooling)
Elect Th | Rel
06-27 S;gcr’:i)ngfZ (ﬁg{:ﬁ 2)e ay 1: St_andard motor (so motor with fan on the shaft) 2
2: Disable
Electronic Thermal
08-28 | Characteristic for Motor 2 30.0~600.0 sec 60.0
0: Warn and keep operation
06-29 | PTC Detection Selection 1: Warn and ramp to stop 0
2: Warn and coast to stop
3: No warning
06-30 | PTC Level 0.0~100.0% 0.0
Frequency Command for Read
06-31 | Malfunction 0.00~599.00Hz only
Output Frequency at Read
06-32 | \ralfunction 0.00~599.00Hz only
06-33 | Output Voltage at Malfunction 0.0~6553.5V Féi?;
. Read
06-34 | DC Voltage at Malfunction 0.0~6553.5V only
06-35 | Output Current at Malfunction 0.00~6553.5 Amp %?\?f
IGBT Temperature at o Read
06-36 Malfunction -3276.7~3276.7°C only
Capacitance Temperature at 5 o Read
06-37 Malfunction -3276.7~3276.7°C only
06-38 Motor Speed in rpm at -32767~32767 rpm Read
Malfunction only
06-40 Status of Multi-function Input 0000h~FFFFh Read
Terminal at Malfunction only
06-41 Status of Multi-function Output 0000h~FFFFh Read
Terminal at Malfunction only
06-42 | Drive Status at Malfunction 0000h~FFFFh Ff;?f
. 0: STO alarm Latch
06-44 | STO Latch Selection 1- STO alarm not Latch 0
0: Warn and keep operation
06-45 Treatment to Output Phase 1: Warn and ramp to stop 3
Loss Detection (OPHL) 2: Warn and coast to stop
3: No warning
06-46 Deceleration Time of Output 0~65.535 sec. 0.500

Phase Loss
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X X X X X

X

X X X X X X

: Factory
Pr. Explanation Setting
06-47 Current detection level of output 0.00~100.00% 1.00
phase loss
06-4g | DC Brake Time of Output 0~65.535 sec. 0.000
Phase Loss
06-49 | LvX Auto Reset 0: Disable 0
1: Enable
06-50 | [me for Input Phase Loss 0.00~600.00 sec. 0.20
Detection
06-52 | Ripple of Input Phase Loss 0.0~200.0 VDC 60.0
06-53 Treatment for the detected 0: warn and ramp to stop 0
Input Phase Loss (OrP) 1: warn and coast to stop
0: constant rated current and limit carrier wave by load
current and temperature
06-55 | Derating Protection 1: con_stant carrier frequency and limit load current by 0
setting carrier wave
2: constant rated current(same as setting 0), but close
current limit
06-56 | PT100 Detected Level 1 0.000~10.000V 5.000
06-57 | PT100 Detected Level 2 0.000~10.000V 7.000
06-58 | L1100 Level T Frequency 0.00~599.00Hz 0.00
Protect
06-59 E’;; 00 activation level delay 0~6000 sec. 60
06-60 Software Detection GFF 0.0~6553.5 % 60.0
Current Level
06-61 _Sl__oftware Detection GFF Filter 0.00~655.35 sec. 0.10
ime
06-63 | Fault Record 1 (Day) 0~65535 days 'zi‘l"f
06-64 | Fault Record 1 (Min) 0~1439 min 'zi‘l"f
06-65 | Fault Record 2 (Day) 0~65535 days 'zi‘l"f
06-66 | Fault Record 2 (Min) 0~1439 min Féi?f
06-67 | Fault Record 3 (Day) 0~65535 days Féi?f
06-68 | Fault Record 3 (Min) 0~1439 min F;i?;
06-69 | Fault Record 4 (Day) 0~65535 days 'f)if‘f
06-70 | Fault Record 4 (Min) 0~1439 min 'f)if‘f
06-71 | Low Current Setting Level 0.0~100.0 % 0.0
06-72 | Low Current Detection Time 0.00~360.00 sec. 0.00
0 : No function
1 : Warn and coast to stop
06-73 | Treatment for low current 2 : Warn and ramp to stop by 2nd deceleration time 0
3 : Warn and operation continue
06-76 | dEb motion offset setting 0~200.0 VDC 40.0
0: No function
06-80 | Fire mode 1: Forward operation 0
2: Reverse operation
06-g1 | Operating Frequency when 0.00~599.00Hz 60.00
running Fire Mode(Hz)
06-82 | Bypass Fire Mode enabled 0: Disable Bypass 0

1: Enable Bypass
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06-84 | Auto reset counter of Fire Mode | 0~10 0

Length of time to reset
auto-counter (seconds)

06-85 0.0~6000.0 sec. 60.0

Bit0: 0=Open Loop; 1=Close Loop (PID control)

Bit1: 0=Manual reset fire mode; 1=Auto reset fire mode
06-86 | Fire mode motion 0: Open loop control & manual reset fi.re mode 0
1: Close loop control & manual reset fire mode

2: Open loop control & auto reset fire mode

3: Close loop control & auto reset fire mode
0~100.00% (according to Pr.01-00 Max. operation

06-87 | Fire mode PID set point 0.0
frequency)
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07 Special Parameters

X X X X X X

X

X

X X X X

: : Factory
Pr. Explanation Settings Setting
07-00 | Software Brake Level 700.0~900.0VDC 740.0
07-01 | DC Brake Current Level 0~100% 0
07-02 | DC Brake Time at RUN 0.0~60.0 sec. 0.0
07-03 | DC Brake Time at Stop 0.0~60.0 sec. 0.0
07-04 | DC Brake frequency at Stop 0.00~599.00Hz 0.00
07-05 | Voltage Incrasing Gain 1~200% 100
Restart after Momentary Power | O: Stop operation
07-06 | | Jos 1: Speed search for last frequency command 0
2: Speed search for minimum output frequency
07-07 | Maximum Power Loss Duration | 0.0~20.0 sec. 2.0
07-08 | Base Block Time 0.0~5.0 (Depending on the motor power) ##
07-09 | Current Limit for Speed Search | 20~200% 100
0: Stop operation
07-10 | Treatment to Restart After Fault | 1: Speed search starts with current speed 0
2: Speed search starts with minimum output frequency
Number of Times of Auto
07-11 | Restart After Fault 0~10 0
0: Disable
: 1: Speed search for maximum output frequency
7-12 h tart-
0 Speed Search during Start-up 2: Speed search for start-up motor frequency 0
3: Speed search for minimum output frequency
0: Disable
1: dEb with auto accel./decel., the output frequency will
07-13 | dEb Selection not return after power reply. 0
2: dEb with auto accel./decel., the output frequency will
return after power reply.
07-15 | Dwell Time at Accel. 0.00~600.00 sec. 0.00
07-16 | Dwell Frequency at Accel. 0.00~599.00Hz 0.00
07-17 | Dwell Time at Decel. 0.00~600.00 sec. 0.00
07-18 | Dwell Frequency at Decel. 0.00~599.00Hz 0.00
0: Fan always ON
1: 1 minute after the AC motor drive stops, fan will be
OFF
. 2: When the AC motor drive runs, the fan is ON. When
07-19 | Fan Cooling Control the AC motor drive stops, the fan is OFF 0
3: Fan turns ON when preliminary IGBT temperature
(around 60°C) is attained.
4: Fan always OFF
0: Coast stop
1: By deceleration Time 1
2: By deceleration Time 2
07-20 gmerge:’lcy'Stop (EF)&Forceto | 5. By deceleration Time 3 0
top Selection 4: By deceleration Time 4
5: System Deceleration
6: Automatic Deceleration
; ; 0: Disable
07-21 | Auto Energy-saving Operation 1 Enable 0
07-22 | Energy-saving Gain 10~1000% 100
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Auto Voltage Regulation(AVR) 0 Ef‘ab'e AVR 0
Function 1: Disable AVR

2: Disable AVR during deceleration

07-23

Filter Time of Torque
07-24 | Compensation (V/F and SVC 0.001~10.000 sec. 0.500
control mode)

Filter Time of Slip
07-25 | Compensation (V/F and SVC 0.001~10.000 sec. 0.100
control mode)

Torque Compensation Gain (V/F | Induction Motor 0~10 (Pr.05-33=0)

07-26 | 4nd SVC control mode) PMSM: 0~5000 (Pr.05-33=1 or 2) 0
. . . 0.00
Slip Compensation Gain (V/F ~ )
07-27 and SVC control mode) 0.00~10.00 (1in SVC
mode)
07-29 | Slip Deviation Level 0.0~100.0% 0
07-30 | Detection Time of Slip Deviation | 0.0~10.0 sec. 1.0

0: Warn and keep operation
1: Warn and ramp to stop

07-31 | Over Slip Treatment 2: Warn and coast to stop 0
3: No warning

07-32 | Motor Hunting Gain 0~10000 1000

07-33 | Auto restart internal of Fault 0.0~6000.0 sec. 60.0
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08 High-function PID Parameters

: . Factory
Pr. Explanation Settings Setting
0: No function
1: Negative PID feedback: on analogue input acc. To
~ | 08-00 | Input Terminal for PID Feedback setting 5 of Pr. 03-00 to Pr.03-02. 0
4: Positive PID feedback from external terminal AVI
(Pr.03-00)
~ | 08-01 | Proportional Gain (P) 0.0~100.0% 1.0
~ | 08-02 | Integral Time (I) 0.00~100.00 sec. 1.00
~ | 08-03 | Derivative Control (D) 0.00~1.00 sec. 0.00
~ | 08-04 | Upper Limit of Integral Control 0.0~100.0% 100.0
» | 08-05 | PID Output Frequency Limit 0.0~110.0% 100.0
x| 08-06 PID feed_bac_k value by -200.00~200.00% Read
communication protocol only
» | 08-07 | PID Delay Time 0.0~35.0 sec. 0.0
» | 08-08 | Feedback Signal Detection Time | 0.0~3600.0 sec. 0.0
0: Warn and keep operation
~ | 08-09 Feedback Signal Fault 1: Warn and ramp to stop 0
Treatment 2: Warn and coast to stop
3: Warn and operate at last frequency
» | 08-10 | Sleep Frequency 0.00~599.00Hz or 0~200.00% 0.00
» | 08-11 | Wake-up Frequency 0.00~599.00Hz or 0~200.00% 0.00
» | 08-12 | Sleep Time 0.0~6000.0 sec. 0.0
» | 08-13 | PID Deviation Level 1.0~50.0% 10.0
» | 08-14 | PID Deviation Time 0.1~300.0 sec. 5.0
~ | 08-15 | Filter time for PID feedback 0.1~300.0 sec. 5.0
» | 08-16 | PID Compensation Selection 0 Parame_ter setting 0
1: Analog input
» | 08-17 | PID Compensation -100.0~100.0% 0
. . 0: Follow PID output command
08-18 | Setting of Sleep Mode Function 1: Follow PID feedback signal 0
~ | 08-19 | Wakeup Integral Limit 0.0~200.0% 50.0
08-20 | PID Mode Selection 0: Serial connection 0
1: Parallel connection
08-21 Enable PID to Change 0: Operation direction can be changed 0
Operation Direction 1: Operation direction can not be changed
» | 08-22 | Wakeup Delay Time 0.00~600.00 sec. 0.00
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: : Factory
Pr. Explanation Settings Setting

» | 09-00 | COM1 Communication Address | 1~254 1
# | 09-01 | COM1 Transmission Speed 4.8~115.2Kbps 9.6

0: Warn and continue operation
¥ | 09-02 COM1 Transmission Fault 1: Warn and ramp to stop 3

Treatment 2: Warn and coast to stop

3: No warning and continue operation
~ | 09-03 | COM1 Time-out Detection 0.0~100.0 sec. 0.0

1:7,N, 2 (ASCII)

2:7,E, 1 (ASCII)

3:7,0, 1 (ASCIl)

4:7,E, 2 (ASCII)

5.7, 0, 2 (ASCII)

6: 8, N, 1 (ASCII)

7:8, N, 2 (ASCII)

8: 8, E, 1 (ASCII)
~ | 09-04 | COM1 Communication Protocol | 9: 8, O, 1 (ASCII) 1

10: 8, E, 2 (ASCII)

11: 8, O, 2 (ASCII)

12: 8, N, 1 (RTU)

13: 8, N, 2 (RTU)

14: 8, E, 1 (RTU)

15: 8, 0, 1 (RTU)

16: 8, E, 2 (RTU)

17: 8, O, 2 (RTU)
» | 09-09 | Response Delay Time 0.0~200.0ms 2.0

09-10 '\C"a'” Frequency of the 0.00~599.00Hz 60.00
ommunication
» | 09-11 | Block Transfer 1 0~FFFFh 0000
» | 09-12 | Block Transfer 2 0~FFFFh 0000
» | 09-13 | Block Transfer 3 0~FFFFh 0000
» | 09-14 | Block Transfer 4 0~FFFFh 0000
» | 09-15 | Block Transfer 5 0~FFFFh 0000
» | 09-16 | Block Transfer 6 0~FFFFh 0000
» | 09-17 | Block Transfer 7 O0~FFFFh 0000
» | 09-18 | Block Transfer 8 O0~FFFFh 0000
» | 09-19 | Block Transfer 9 O0~FFFFh 0000
» | 09-20 | Block Transfer 10 O~FFFFh 0000
» | 09-21 | Block Transfer 11 O~FFFFh 0000
» | 09-22 | Block Transfer 12 O~FFFFh 0000
» | 09-23 | Block Transfer 13 0~FFFFh 0000
» | 09-24 | Block Transfer 14 O0~FFFFh 0000
» | 09-25 | Block Transfer 15 0~FFFFh 0000
» | 09-26 | Block Transfer 16 0~FFFFh 0000
09-30 Communication Decoding 0: Decoding Method 1 (20xx) 1
Method 1: Decoding Method 2 (60xx)
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Pr.

Explanation

Settings

Factory
Setting

09-31

Internal Communication Protocol

-12: Internal PLC Control

-10: Internal Communication Master
-8: Internal Communication Slave 8
-7: Internal Communication Slave 7
-6: Internal Communication Slave 6
-5: Internal Communication Slave 5
-4: Internal Communication Slave 4
-3: Internal Communication Slave 3
-2: Internal Communication Slave 2
-1: Internal Communication Slave 1
0: Modbus 485

1: BACnet

~ | 09-33

PLC command force to 0

0000~FFFFh

0000

09-35

PLC Address

0: Disable
1~254

09-36

CANopen Slave Address

0~127

09-37

CANopen Speed

0: 1Mbps

1: 500Kbps

2: 250Kbps

3: 125Kbps

4: 100Kbps (Delta only)
5: 50Kbps

09-39

CANopen Warning Record

bit 0: CANopen Guarding Time out

bit 1: CANopen Heartbeat Time out

bit 2: CANopen SYNC Time out

bit 3: CANopen SDO Time out

bit 4: CANopen SDO buffer overflow

bit 5: Can Bus Off

bit 6: Error protocol of CANopen

bit 8: The setting values of CANopen indexes are fail
bit 9: The setting value of CANopen address is fail
bit10: The checksum value of CANopen indexes is fail

Read
only

09-40

CANopen Decoding Method

: Delta defined decoding method
: CANopen DS402 Standard

09-41

CANopen Communication
Status

: Node Reset State

: Com Reset State

: Boot up State

: Pre Operation State
: Operation State

: Stop State

Read
Only

09-42

CANopen Control Status

: Not ready for use state

: Inhibit start state

: Ready to switch on state

: Switched on state

: Enable operation state

: Quick Stop Active state

13: Err Reaction Activation state
14: Error state

NP OWON_2OO OPRARWN-_0O0 ~0

Read
Only

09-45

CANopen Master Function

0: Disable
1: Enable

09-46

CANopen Master Address

0~127

100

09-50

BACnet Dnet

0~127

10

09-51

BACnet Baud Rate

9.66~76.8 Kbps

38.4

09-52

BACnet Device ID L

0~65535

10

09-53

BACnet Device ID H

0~63

09-55

BACnet Max Address

0~127

127

09-56

BACnet Password

0~65535
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. : Factory
Pr. Explanation Settings Setting
0: No communication card
1: DeviceNet Slave
09-60 Identifications for 2: Profibus-DP Slave 0
Communication Card 3: CANopen Slave/Master
4: Modbus-TCP Slave
5: Ethernet/IP Slave
Firmware Version of
09-61 | Communication Card Read only Lk
09-62 | Product Code Read only H
09-63 | Error Code Read only ##
09-70 Address of Communication Card | DeviceNet: 0~63 1
(for DeviceNet and PROFIBUS) | Profibus-DP: 1~125
Standard DeviceNet:
0: 125Kbps
1: 250Kbps
2: 500Kbps
3: 1Mbps (Delta Only)
Nonstandard DeviceNet: (Delta Only)
09-71 Setting qf DeviceNet Speed ?: ;8&22: >
(for DeviceNet and PROFIBUS) 2: 50Kbps
3: 100Kbps
4: 125Kbps
5: 250Kbps
6: 500Kbps
7: 800Kbps
8: 1Mbps
0: Standard DeviceNet
; : In this mode, baud rate can only be 100Kbps,
09-72 g;gi:jSettlng of DeviceNet 125Kbps, 250Kbps in standard DeviceNet speed 0
(for DeviceNet and PROFIBUS) | 1+ Nonstandard DeviceNet _
In this mode, the baud rate of DeviceNet can be
same as CANopen (0-8).
IP Configuration of the
09-75 | Communication Card 0~65535 0
(for MODBUS TCP)
IP Address 1 of the
09-76 | Communication Card 0~65535 0
(for MODBUS TCP)
IP Address 2 of the
09-77 | Communication Card 0~65535 0
(for MODBUS TCP)
IP Address 3 of the
09-78 | Communication Card 0~65535 0
(for MODBUS TCP)
IP Address 4 of the
09-79 | Communication Card 0~65535 0
(for MODBUS TCP)
Address Mask 1 of the
09-80 | Communication Card 0~65535 0
(for MODBUS TCP)
Address Mask 2 of the
09-81 | Communication Card 0~65535 0
(for MODBUS TCP)
Address Mask 3 of the
09-82 | Communication Card 0~65535 0
(for MODBUS TCP)
Address Mask 4 of the
09-83 | Communication Card 0~65535 0

(for MODBUS TCP)
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, . Factory
Pr. Explanation Settings Setting
Gateway Address 1 of the
~ | 09-84 | Communication Card 0~65535 0
(for MODBUS TCP)
Gateway Address 2 of the
~ | 09-85 | Communication Card 0~65535 0
(for MODBUS TCP)
Gateway Address 3 of the
~ | 09-86 | Communication Card 0~65535 0
(for MODBUS TCP)
Gateway Address 4 of the
~ | 09-87 | Communication Card 0~65535 0
(for MODBUS TCP)
Password for Communication
~ | 09-88 | Card (Low word) 0~99 0
(for MODBUS TCP)
Password for Communication
~ | 09-89 | Card (High word) 0~99 0
(for MODBUS TCP)
~ | 09-90 Reset Communication Card 0: No function 0
(for MODBUS TCP) 1: Reset, return to factory setting
Bit 0: Enable IP filter
Bit 1: Enable to write internet parameters (1bit). This bit
Additional Setting for yvill change to disable when it finishes saving the
~ | 09-91 | Communication Card . Internet pa(ameter updates_. . 0
Bit 2: Enable login password (1bit). When enter login
(for MODBUS TCP) gin PasSw !
password, this bit will be enabled. After updating
the parameters of communication card, this bit will
change to disable.
Bit 0: Password enable
09-92 Status of Communication Card When the communication card is set with 0
(for MODBUS TCP) password, this bit is enabled. When the password
is clear, this bit is disabled.
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10 Speed Feedback Control Parameters

=M 1M: Induction Motor; PM: Permanent Magnet Motor

» | 10-31 | I/F Mode, current command 0~150% of motor rated current 40
PM Sensorless Observer
X1 10-32 | Bandwidth for High Speed Zone | 0:00~600.00H2 5.00
PM Sensorless Observer
| 10-34 Low-pass Filter Gain 0.00~655.35 1.00
Frequency when switch from I/F N
#'| 10-39 Mode to PM sensorless mode. 0.00~599.00Hz 20.00
Frequency when switch from I/F
# | 10-40 | sensorless observer mode to 0.00~599.00Hz 20.00
V/F mode.
A | 10-41 | I/F mode, low pass-filter time 0.0~6.0 sec. 0.2
A | 10-42 | Initial Angle Detection Time 0.0~3.0 times of motor rated current 1.0
A | 10-49 | Zero voltage time while start up | 0.000~60.000 sec. 00.000
A | 10-51 | Injection Frequency 0~1200Hz 500
A | 10-52 | Injection Magnitude 0.0~200.0V 15.0/30.0
0: Disable
. 1: Internal 1/4 rated current attracting the rotor to zero
PM motor rotor initial angle
» | 10-53 " ) degrees 0
position detection method o .
2: High frequency injection
3: Pulse injection
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11 Advanced Parameters

Group 11 Advanced Parameters are reserved.
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12 Pump Parameters

0: No operation
1: Fixed Time Circulation (by time)
. . 2: Fixed quantity circulation (by PID)
12-00 | Circulative Control 3: Fixed quantity control 0
4: Fixed Time Circulation + Fixed quantity circulation
5: Fixed Time Circulation + Fixed quantity control
Number of motors to be
12:01 | connected -8 1
Operating time of each motor - ,
12-02 (minutes) 0~65500 min. 0
Delay Time due to the
12-03 | Acceleration (or the Increment) | 0.0~3600.0 sec. 1.0

at Motor Switching
Delay Time due to the
12-04 | Deceleration ( or the Decrement) | 0.0~3600.0 sec. 1.0
at Motor Switching (seconds)
Delay time while fixed quantity

A | 12-05 | circulation at Motor Switching 0.0~3600.0 sec. 10.0
(seconds)
Frequency when switching

A | 12-06 | motors at fixed quantity 0.00~599.00 Hz 60.00
circulation (Hz)
Action to do when Fixed 0: Turn off all output

12-07 | Quantity Circulation breaks 1: Motors powered by mains electricity continues to 0

down. operate.

#1208 Frequency when stopping 0.00~599.00 Hz 0.00

auxiliary motor (Hz)
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13 Application Parameters by Industry

0: Disabled

1: User Parameter

2: Compressor IM

3: Fan

4: Pump

10: Air Handling Unit (AHU)

13-00 | Application selection

13-01
~ Application Parameter 1~99 00.00~655.35 00.00
13-99

11-32



Chapter 12 Description of Parameter Settings | CFP2000

Chapter 12 Description of Parameter Settings

12-1 Description of parameter settings
00 Drive Parameters » This parameter can be set during operation.

m Identity Code of the AC Motor Drive

Settings Read Only
m Display AC Motor Drive Rated Current

Factory Setting: #.#

Factory Setting: #.#
Settings Read Only
Pr. 00-00 displays the identity code of the AC motor drive. Using the following table to check if
Pr.00-01 setting is the rated current of the AC motor drive. Pr.00-01 corresponds to the identity
code Pr.00-00.
The factory setting is the rated current for light duty. Please set Pr.00-16 to 1 to display the rated

current for normal duty.

Frame A B
kW 075 | 1.5 2.2 3.7 4.0 55 | 7.5 11 15
HP 1 2 3 5 5.5 7.5 10 15 20
Pr.00-00 5 7 9 11 93 13 15 17 19
Rated Current for Light Duty [A] 3 4.2 5.5 8.5 | 10.5 13 18 24 32
Rated Current for Normal Duty [A] | 1.7 3.0 4.0 6.0 9.0 | 10.5 12 18 24

Frame B C DO D
kW 18.5 22 30 37 45 55 75 90
HP 25 30 40 50 60 75 100 125
Pr.00-00 21 23 25 27 29 31 33 35
Rated Current for Light Duty [A] 38 45 60 73 91 110 150 180
Rated Current for Normal Duty [A] 32 38 45 60 73 91 110 150

m Parameter Reset

Settings 0: No Function

Factory Setting: 0

1: Parameter write protect

5: Reset KWH display to 0

6: Reset PLC (including CANopen Master Index)

7: Reset CANopen Index (Slave)

9: All parameters are reset to factory settings(base frequency is 50Hz)
10: All parameters are reset to factory settings (base frequency is 60Hz)

[ When itis set to 1, all parameters are read only except Pr.00-02, 00-07, 00-08 and it can be
used with password setting for password protection. It needs to set Pr.00-02 to 0 before
changing other parameter settings.

[ When it is set to 5, KWH display value can be reset to 0 even when the drive is operating. Pr.
05-26, 05-27, 05-28, 05-29, 05-30 reset to 0.

L) When it is set to 6: clear internal PLC program (includes the related settings of PLC internal
CANopen master)
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L) When it is set to 7: reset the related settings of CANopen slave.

L) When it is set to 9 or 10: all parameters are reset to factory settings. If password is set in

Pr.00-08, input the p

assword set in Pr.00-07 to reset to factory settings.

Ld Whenitissetto6 -7 -9~ 10, please re-power the motor drive after setting.

» m Start-up Disp

lay Selection

Settings O:
1:
2:
3:

Factory setting: 0
Display the frequency command (F)
Display the actual output frequency (H)
Display User define (U)
Output current (A)

This parameter determines the start-up display page after power is applied to the drive. User

defined choice display according to the setting in Pr.00-04.

N m Content of M

ulti-function Display

Settings 0:
1
2
3
4:
5
6
7

10

11:

12:

13:

14:
15:
16:
17:
18:
19:
20:
25:
26:
27:

Factory setting: 3
Display output current (A) (Unit: Amps)

: Display counter value (c) (Unit: CNT)
: Display actual output frequency (H) (Unit: Hz)
: Display DC-BUS voltage (v) (Unit: VDC)

Display output voltage (E) (Unit: VAC)

: Display output power angle (n) (Unit: deg)
: Display output power in kW (P) (Unit: kW)

Display actual motor speed rpm (r = 00: positive speed; -00 negative
speed) (Unit: rpm)

: Display PID feedback (b) (Unit: %)

Display AVI1 in % (1.), 0~10V/4~20mA/0~20mA corresponds to 0~100%

(Refer to Note 2) (Unit: %)

Display ACI in % (2.), 4~20mA/0~10V/0~20mA corresponds to 0~100%
(Refer to Note 2) (Unit: %)

Display AVI2 in % (3.), 0V~10V corresponds to 0~100% (Refer to Note 2)

(Unit: %)

Display the temperature of IGBT (i.) (Unit: °C)

Display the temperature of capacitance (c.) (Unit: °C)

The status of digital input (ON/OFF) refer to Pr.02-12 (i) (Refer to Note3)
Display digital output status ON/OFF (Pr.02-18) (o) (refer to NOTE 4)
Display the multi-step speed that is executing (S)

The corresponding CPU pin status of digital input (d) (refer to NOTE 3)
The corresponding CPU pin status of digital output (O.) (refer to NOTE 4)
Overload counting (0.00~100.00%) (h.) (Refer to Note 6) (Unit: %)

GFF Ground Fault (G.) (Unit: %)

DC Bus voltage ripple (r.) (Unit: %)
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28: Display PLC register D1043 data (C) display in hexadecimal
30 : Display output of user defined (U)

31 : H page x 00-05 Display user Gain(K)

34: Operation speed of fan (F.) (Unit: %)

36: Present operating carrier frequency of drive (Hz) (J.)
38: Display drive status (6.) (Refer to Note 7)

41: KWH display (J) (Unit: kWH)

42: PID reference (h) (Unit: %)

43: PID offset (0.) (Unit: %)

44: PID output frequency (b.) (Unit: Hz)

45:; Hardware ID (0)

|EmiNOTE|

1.

5.

It can display negative values when setting analog input bias (Pr.03-03~03-10).

Example: assume that AVI1 input voltage is 0V, Pr.03-03 is 10.0% and Pr.03-07 is 4 (Serve bias as
the center).

Example: If REV, MI1 and MI6 are ON, the following table shows the status of the terminals.

0: OFF, 1: ON

TerminalMI15|MI14|MI13|MI112{M111{MI10|MI8|MI7|MI6|MI5|MI4|MI3|MI2|MI1|REV|FWD

Staus | 0 | 0| o0 |O|O|]O]|O|O|1]|0]|O0]|O]O|1T|[1T]O

MI10~MI15 are the terminals for extension cards (Pr.02-26~02-31).

If REV, MI1 and MI6 are ON, the value is 0000 0000 1000 0110 in binary and 0086h in HEX. When
Pr.00-04 is set to “16” or “19”, it will display “0086h” with LED U is ON on the keypad KPC-CCO02. The
setting 16 is the status of digital input by Pr.02-12 setting and the setting 19 is the corresponding CPU
pin status of digital input, the FWD/REV action and the three-wire Ml are not controlled by Pr.02-12.
User can set to 16 to monitor digital input status and then set to 19 to check if the wire is normal.
Assume that RY1: Pr.02-13 is set to 9 (Drive ready). After applying the power to the AC motor drive, if
there is no other abnormal status, the contact will be ON. The display status will be shown as follows.

N.O. switch status:

Terminal| MO20~MO17 | MO16~MO13 | MO12~MO10 | Reserved | Reserved | RY3 | RY2 | RY1

Status |O|0|0|0O|0O|]O0O|O0O|O0O|O0O|O|0|O 0 0 o | 0 | 1

At the meanwhile, if Pr.00-04 is set to 17 or 20, it will display in hexadecimal “0001h” with LED U is
ON on the keypad. The setting 17 is the status of digital output by Pr.02-18 setting and the setting 20
is the corresponding CPU pin status of digital output. User can set 17 to monitor the digital output
status and then set to 20 to check if the wire is normal.

If Pr.00-04 = 25, when display value reaches 100.00%, the drive will show “oL” as an overload
warning.

If Pr.00-04 = 38,

Bit 0: The drive is running forward.
Bit 1: The drive is running backward.
Bit 2: The drive is ready.

Bit 3: Errors occurred on the drive.

Bit 4: The drive is running.
Bit 5: Warnings on the drive.
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» m Coefficient Gain in Actual Output Frequency

Factory Setting: 1.00
Settings 0.00~160.00

This parameter is to set coefficient gain in actual output frequency. Set Pr.00-04= 31 to display
the calculation result on the screen (calculation = output frequency * Pr.00-05).

m Software Version

Factory Setting:
Read only
Settings Read only

4 m Parameter Protection Password Input

Factory Setting: 0
Settings 0~65535
Display 0~4 (the times of password attempts)

This parameter allows user to enter their password (which is set in Pr.00-08) to unlock the
parameter protection and to make changes to the parameter.

Pr.00-07 and Pr.00-08 are used to prevent the personal miss-operation.

When the user have forgotten the password, clear the setting by input 9999 and press ENTER
key, then input 9999 again and press Enter within 10 seconds. After decoding, all the settings will
return to factory setting.

All parameters will be read as 0 when the password is setting, except Pr.00-08.

4 m Parameter Protection Password Setting

Factory Setting: 0
Settings 0~65535
0: No password protection / password is entered correctly (Pr00-07)
1: Password has been set

To set a password to protect your parameter settings. In the first time, password can be set
directly. After setting, the value of 00-08 will become 1, which means password protection is
activated. When the password is set, if any parameter setting needs to be changed, be sure to
enter correct password in 00-07, and then the password will be inactivated temporarily with
00-08 changing to 0. At this time, parameters setting can be changed. After setting, re-power
the motor drive, and password will be activated again.

To cancel the password protection, after entering correct password in 00-07, 00-08 also needs to
be set as 0 again to inactive password protection permanently. If not, password protection will
be active after motor drive re-power.

The keypad copy function will work normally only when the password protection is inactivated
temporarily or permanently, and password set in 00-08 will not be copied to keypad. So when
copying parameters from keypad to motor drive, the password need to be set manually again in
the motor drive to active password protection.
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Password Decode Flow Chart

Password Forgotten Password Incorrect

00-07

' Displays 01 after ||| Enter 9999 and press ENTER,

i |3 chances of password input:
i [Incorrect password 1: displays "01"
Incorrect password 2: displays "02"

correct password is| | then enter 9999 again within 10 | |
i Incorrect password 3: "Pcode"(blinking)

"lentered to Pr.00-08]' | seconds and press ENTER. ;

Then all parameters will reset
********************* || to factory settings.

Keypad will be locked after 3 wrong attempted

' | |passwords. To re-activate the keypad, please
. [reboot the drive and inputthe correct

' |password.

1Decode Flow Chart

00-08
Password Set

00-07
Password Input

Yes |Shutdown thdrive
and re-apply power

Pr.00-08=0

Re-apply power.
(The password is still valid)

m Control of Speed Mode

Factory Setting: 0
Settings 0: VF (IM V/F control)
2: SVC(IM/PM sensorless vector control)

This parameter determines the control method of the AC motor drive:
0: (IM V/F control): user can design proportion of V/F as required and can control multiple
motors simultaneously.
2: (IM/PM Sensorless vector control): get the optimal control by the auto-tuning of motor

parameters.
When 00-10=0, and set Pr.00-11 to 0, the V/F control diagram is shown as follows.
DC BUS
Voltage DC BUS Voltage
Detect »’| Protection
Current Detection
\ 4
Femd N
Pr0o-20 S| VIF - o AVR | I1GBT 7
> f »| table _’Q) » 07-23 > pwMm \ M
A + "
01-00,01-01 01-00
Accel/Decel time 01-02.01-03 VOItage . 01-01
01_04‘01_05 compensation 01-02
01-06,01-07 05-01
01-08 05-02
05-03
05-04
Torque
—1 LPF  ¢— Compensation [¢ Irms
07-24 07-26
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When 00-10=0, and set Pr.00-11 to 2, the sensorless vector control diagram is shown as follows.

DCBUS
DC BUS Voltage
Vol
D‘;::fte P Protection
Current Detection
Fecmd
Pr00-20 + R ,
_>( >_> > VIF o AVR IGBT
table »| 07-23 PWM | M
A + g

01-00,01-01 01-00

Accel/Decel time 01-02 01-01

01-02

05-01

05-02

05-03

05-04

LPF Slip P
) } 07-25 [ Compensation [® 2 Irms
Slip compensation
07-27

m Duty Selection

Settings 0: Light duty
1: Normal duty

Factory Setting: 0

Light duty: over load ability is 120% rated output current in 60 second. Please refer to Pr.00-17 for
the setting of carrier. Refer to chapter 9 (specifications) or Pr.00-01 for the rated current.

Normal duty: over load ability is 120% rated output current in 60 second (over load ability is 160%
rated output current in 3 second). Please refer to Pr.00-17 for the setting of carrier wave. Refer to
chapter 9 (specifications) or Pr.00-01 for the rated current.

The default setting and maximum setting range of Pr.06-03, 06-04 will change as the setting of
Pr.00-16 changes.

m Carrier Frequency

Settings 2~15kHz

This parameter determinates the PWM carrier frequency of the AC motor drive.

Factory setting: Table below

Models 1~25HP [0.75~18.5kW] 30~100HP [22~75kW] 125HP [90kW]
Setting Range 02~15kHz 02~10kHz 02~09kHz
Normal Duty Factory Setting 6kHz 6kHz 6kHz
Light Duty Factory Setting 6kHz 6kHz 6kHz
oo | “ome | Nolseorleiase| piipaion| e
1kHz Significant Minimal Minimal | A AAA,
8kHz
15kHz I I AUAVAVAV]
Minimal Significant Significant
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From the table, we see that the PWM carrier frequency has a significant influence on the
electromagnetic noise, AC motor drive heat dissipation, and motor acoustic noise. Therefore, if
the surrounding noise is greater than the motor noise, lower the carrier frequency is good to
reduce the temperature rise. Although it is quiet operation in the higher carrier frequency, the
entire wiring and interference resistance should be considerate.

When the carrier frequency is higher than the factory setting, it needs to protect by decreasing the
carrier frequency. See Pr.06-55 for the related setting and details.

BEHFEE] PLC command Mask (SOOC, SOOF, SOTC)

Factory Setting: Read Only
Settings  Bit 0: Control command by PLC force control
Bit 1: Frequency command by PLC force control

This parameter determines if frequency command or control command is occupied by PLC

m Source of the Master Frequency Command (AUTO )

Factory Setting: 0
Settings 0: Digital keypad
1: RS-485 serial communication
2: External analog input (Pr.03-00)
3: External UP/DOWN terminal
6: CANopen communication card
8: Communication card (no CANopen card)

It is used to set the source of the master frequency in AUTO mode.

Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode.
Pr.00-30 and 00-31 are for the settings of frequency source and operation source in HAND mode.
The AUTO/HAND mode can be switched by the keypad KPC-CCO02 or multi-function input
terminal (MI).

The factory setting of frequency source or operation source is for AUTO mode. It will return to
AUTO mode whenever re-power after power off. If there is multi-function input terminal used to
switch AUTO/HAND mode, the highest priority is the multi-function input terminal. When the
external terminal is OFF, the drive will not receive any operation signal and cannot execute JOG.

m Source of the Operation Command (AUTO)

Factory Setting: 0
Settings  0: Digital keypad
1: External terminals. Keypad STOP disabled.
2: RS-485 serial communication. Keypad STOP disabled.
3: CANopen card
5: Communication card (not include CANopen card)

It is used to set the source of the operation frequency in AUTO mode.
When the operation command is controlled by the keypad KPC-CC02, keys RUN, STOP and
JOG (F1) are valid.
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~ R Stop Method

Factory Setting: 0
Settings 0: Ramp to stop

1: Coast to stop

The parameter determines how the motor is stopped when the AC motor drive receives a valid
stop command.
Frequency

Output Output Frequency
llz\;lequency Frequency
otor
. Motor
Rotation Rotation
Speed Speed
Freerunnin
o ' Stops accordingto o 1
Oper ation S i Operation !
decelerationtime | p i
Command|  RUN STOP__ | Command| RUN STOP__ |

Rampto Stop and Coast toStop

Ramp to stop: the AC motor drive decelerates from the setting of deceleration time to 0 or
minimum output frequency (Pr. 01-09) and then stop (by Pr.01-07).

) Coast to stop: the AC motor drive stops the output instantly upon a STOP command and the
motor free runs until it comes to a complete standstill.
(1) It is recommended to use “ramp to stop” for safety of personnel or to prevent material from
being wasted in applications where the motor has to stop after the drive is stopped. The
deceleration time has to be set accordingly.
(2) If the motor free running is allowed or the load inertia is large, it is recommended to select
“coast to stop”. For example, blowers, punching machines and pumps

V4 m Control of Motor Direction

Factory Setting: 0
Settings  0: Enable forward/ reverse

1: Disable reverse
2: Disable forward

This parameter enables the AC motor drives to run in the forward/reverse Direction. It may be

used to prevent a motor from running in a direction that would consequently injure the user or
damage the equipment.

m Memory of Digital Operator (Keypad) Frequency Command
Factory Setting: Read Only

Settings Read only

[ If keypad is the source of frequency command, when Lv or Fault occurs, the present frequency
command will be saved in this parameter.
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V4 m User Defined Characteristics

Factory Setting: 0

Settings Bit 0~3: user defined decimal place
0000h --- 0000B: no decimal place
0001h --- 0001B: one decimal place
0002h --- 0010B: two decimal place
0003h --- 0011B: three decimal place

Bit 4~15: user defined unit
000xh: Hz
001xh: rpm
002xh: %

003xh: kg

004xh: m/s
005xh: kw
006xh: HP
007xh: ppm
008xh: 1/m
009xh: kg/s
00Axh: kg/m
00Bxh: kg/h
00Cxh: Ib/s
00Dxh: Ib/m
00Exh: Ib/h
00Fxh: ft/s
010xh: ft/m
011xh: m
012xh: ft
013xh: degC
014xh: degF
015xh: mbar
016xh: bar
017xh: Pa
018xh: kPa 019xh: mWG
01Axh: inWG
01Bxh: ftWG
01Cxh: psi
01Dxh: atm
01Exh: L/s
01Fxh: L/m
020xh: L/h
021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM
xxxxh: Hz

Bit 0~3: Control F page, unit of user defined value (Pr00-04 =d10, PID feedback) and the
decimal point of Pr00-26 which supports up to 3 decimal points.

Bit 4~15: Control F page, unit of user defined value (Pr00-04=d10, PID feedback) and the display
units of Pr00-26.
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userdefined decimal place

0:nodecimal place

1:onedecimal place
2:two decimal place

3:threedecimal place

L »userdefined unit
0:Hz
1:rpm
2:%
3: kg

m Max. User Defined Value

Settings 0: Disable
0~65535 (when Pr.00-25 set to no decimal place)
0.0~6553.5 (when Pr.00-25 set to 1 decimal place)
0.00~655.35 (when Pr.00-25 set to 2 decimal place)
0.000~65.535 (when Pr.00-25 set to 3 decimal place)
L) When Pr.00-26 is NOT set to 0. The user-defined value is enabled. The value of this
parameter should correspond to the frequency setting at Pr.01-00.

Factory Setting: 0

Example:
When the frequency at Pr. 01-00=60.00Hz, the max. user defined value at Pr. 00-26 is 100.0%.
That also means Pr.00-25 is set at 0021h to select % as the unit.

|EmNOTE|

The drive will display as Pr.00-25 setting when Pr.00-25 is properly set and Pr.00-26 is not 0.
m User Defined Value

Settings Read only
Pr.00-27 will show user defined value when Pr.00-26 is not set to 0.
User defined value is only valid in Pr. 00-20, with frequency source input from keypad or RS-485.

Factory Setting: Read only

” m Switching from Auto mode to Hand mode

Factory Setting: 0
Settings  bit0: Sleep Function Control Bit
0: Sleep Function Control Bit
1: Sleep function and Auto mode are the same
bit1: Unit of the Control Bit
0: Displaying Unit in Hz
1: Same unit as the Auto mode
bit2: PID Control Bit
0: Cancel PID control
1: PID control and Auto mode are the same.
bit3: Frequency Source Control Bit
0: Frequency command set by parameter, if the multi-step speed is
activated, then multi-step speed has the priority.
1: Frequency command set by Pr00-30, regardless if the multi-speed is
activated.
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BEHEREE] LOCAL/REMOTE Selection

Settings 0: Standard HOA function
1: Switching Local/Remote, the drive stops

Factory Setting: 0

2: Switching Local/Remote, the drive runs as the REMOTE setting for
frequency and operation status

3: Switching Local/Remote, the drive runs as the LOCAL setting for frequency
and operation status

4: Switching Local/Remote, the drive runs as LOCAL setting when switch to
Local and runs as REMOTE setting when switch to Remote for frequency
and operation status.

The factory setting of Pr.00-29 is 0 (standard Hand-Off-Auto function). The AUTO frequency and
source of operation can be set by Pr.00-20 and Pr.00-21, and the HAND frequency and source of
operation can be set by Pr.00-30 and Pr.00-31. AUTO/HAND mode can be selected or switched
by using digital keypad (KPC-CCO02) or setting multi-function input terminal MI= 41, 42.

L1 When external terminal Ml is set to 41 and 42 (AUTO/HAND mode), the settings
Pr.00-29=1,2,3,4 will be disabled. The external terminal has the highest priority among all

command, Pr.00-29 will always function as Pr.00-29=0, standard HOA mode.

LI When Pr.00-29 is not set to 0, Local/Remote function is enabled, the top right corner of digital
keypad (KPC-CCO02) will display “LOC” or “REM”. The LOCAL frequency and source of operation
can be set by Pr.00-20 and Pr.00-21, and the REMOTE frequency and source of operation can
be set by Pr.00-30 and Pr.00-31. Local/Remote function can be selected or switched by using
digital keypad (KPC-CCO02) or setting external terminal MI=56. The AUTO key of the digital
keypad now controls for the REMOTE function and HAND key now controls for the LOCAL
function.

LLJ When Ml is set to 56 for LOC/REM selection, if Pr.00-29 is set to 0, then the external terminal is
disabled.

LLJ When Ml is set to 56 for LOC/REM selection, if Pr.00-29 is not set to 0, the external terminal has
the highest priority of command and the ATUO/HAND keys will be disabled.

m Source of the Master Frequency Command (HAND )

Factory Setting: 0
Settings 0: Digital keypad
1: RS-485 serial communication
2: External analog input (Pr.03-00)
3: External UP/DOWN terminal
6: CANopen communication card
8: Communication card (no CANopen card)

It is used to set the source of the master frequency in HAND mode.
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m Source of the Operation Command (HAND)

Factory Setting: 0
Settings 0: Digital keypad
1: External terminals. Keypad STOP disabled.
2: RS-485 serial communication. Keypad STOP disabled.
3: CANopen communication card
5: Communication card (not include CANopen card)

It is used to set the source of the operation frequency in HAND mode.

Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode.
Pr.00-30 and 00-31 are for the settings of frequency source and operation source in HAND mode.
The AUTO/HAND mode can be switched by the keypad KPC-CCO02 or multi-function input
terminal (MI).

L) The factory setting of frequency source or operation source is for AUTO mode. It will return to
AUTO mode whenever power on again after power off. If there is multi-function input terminal
used to switch AUTO/HAND mode. The highest priority is the multi-function input terminal. When
the external terminal is OFF, the drive won'’t receive any operation signal and can’t execute JOG.

~ FEER] Digital Keypad STOP Function

Settings 0: STOP key disable
1: STOP key enable

Factory Setting: 0

This parameter works when the source of operation command is not digital keypad (Pr00-21+0).
When Pr00-21=0, the stop key will not follow the setting of this parameter.

4 m Display Filter Time (Current)

Factory Settings: 0.100
Settings: 0.001~65.535 sec

Set this parameter to minimize the current fluctuation displayed by digital keypad.

~ FFRRE] Display Filter Time (Keypad)

Factory Settings: 0.100
Settings: 0.001~65.535 sec

Set this parameter to minimize the display value fluctuation displayed by digital keypad.

m Software Version (date)

Factory Settings: Read Only
Settings: Read only

This parameter displays the drive’s software version by date.
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01 Basic Parameters ~ This parameter can be set during operation.

m Maximum Output Frequency

Settings 50.00~599.00Hz
Setting Range for /including 90kW(125HP) and above: 0.00~400.00Hz
This parameter determines the AC motor drive’s Maximum Output Frequency. All the AC motor

Factory Setting: 60.00/50.00

drive frequency command sources (analog inputs 0 to +10V, 4 to 20mA, 0 to 20mA) are scaled to

correspond to the output frequency range.

Minimum Carrier Wave Requirement Maximulrl\? \(/)Fu/tlpl)\%tsli/rgquency
2k 200 Hz
3k 300 Hz
4k 400 Hz
5k 500 Hz
6k 599 Hz

m Output Frequency of Motor 1 ( base frequency and motor rated frequency )
m Output Frequency of Motor 2 ( base frequency and motor rated frequency )
Factory Setting: 60.00/50.00

Settings 0.00~599.00Hz
This value should be set according to the rated frequency of the motor as indicated on the motor
nameplate. If the motor is 60Hz, the setting should be 60Hz. If the motor is 50Hz, it should be set
to 50Hz.
m Output Voltage of Motor 1 ( base frequency and motor rated frequency )
m Output Voltage of Motor 2 ( base frequency and motor rated frequency )
Factory Setting: 400.0

Settings 0.0~510.0V
This value should be set according to the rated voltage of the motor as indicated on the motor
nameplate. If the motor is 220V, the setting should be 220.0. If the motor is 200V, it should be set
to 200.0.
There are many motor types in the market and the power system for each country is also different.

The economic and convenience method to solve this problem is to install the AC motor drive.
There is no problem to use with the different voltage and frequency and also can amplify the

original characteristic and life of the motor.

m Mid-point Frequency 1 of Motor 1

Factory Setting: 3.00
Settings 0.00~599.00Hz

» m Mid-point Voltage 1 of Motor 1

Factory Setting: 22.0
Settings 0.0~480.0V
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m Mid-point Frequency 1 of Motor 2

Factory Setting: 3.00
Settings 0.00~599.00Hz

4 m Mid-point Voltage 1 of Motor 2

Factory Setting: 22.0
Settings 0.0~480.0V

m Mid-point Frequency 2 of Motor 1

Factory Setting: 1.50
Settings 0.00~599.00Hz

4 m Mid-point Voltage 2 of Motor 1

Factory Setting: 10.0
Settings 0.0~480.0V

m Mid-point Frequency 2 of Motor 2

Factory Setting: 1.50
Settings 0.00~599.00Hz

~ IR Mid-point Voltage 2 of Motor 2

Factory Setting: 10.0
Settings 0.0~480.0V

m Min. Output Frequency of Motor 1

Factory Setting: 0.50
Settings 0.00~599.00Hz

4 m Min. Output Voltage of Motor 1

Factory Setting: 2.0
Settings 0.0~480.0V

m Min. Output Frequency of Motor 2

Factory Setting: 0.50
Settings 0.00~599.00Hz

4 m Min. Output Voltage of Motor 2

Factory Setting: 2.0
Settings 0.0~480.0V

V/F curve setting is usually set by the motor’s allowable loading characteristics. Pay special
attention to the motor’s heat dissipation, dynamic balance, and bearing lubricity, if the loading
characteristics exceed the loading limit of the motor.

There is no limit for the voltage setting, but a high voltage at low frequency may cause motor
damage, overheat, and stall prevention or over-current protection. Therefore, please use the low
voltage at the low frequency to prevent motor damage.

Pr.01-35 to Pr.01-42 is the V/F curve for the motor 2. When multi-function input terminals
Pr.02-01~02-08 and Pr.02-26 ~Pr.02-31 are set to 14 and enabled, the AC motor drive will act as
the 2nd V/f curve.

The V/F curve for the motor 1 is shown as follows. The V/F curve for the motor 2 can be deduced
from it.
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Voltage

1st Output Output Frequency
Voltage Setting 01-110utput Frequency Lower Limit 01-10Upper Limit
2nd Ol?t1p-l(l)t2 < Frequencyoutput >
Voltage Setting ranges limitation
01-04 Regular V/f Curve
3rd Output .
Voltage Setting Special V/fCurve
01-06
4th Output
Voltage Setting - .
requenc
01-08 01-07 01-09 01-05 01-03  01-01 01-00 d y
4th Freq. StartFreq. 2nd Freq.1st Freq. Maximum Output
3rd Freq. Frequency

V/f Curve
Common settings of V/F curve:
(1) General purpose

Motor spec. 60HZ Motor spec. 50Hz

VA VA
220 Pr. Setting 200 Pr. Setting
01-00 | 60.0 01-00 | 50.0
01-01 | 60.0 01-01 | 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
01-05 | 1-99 01-05 | 1-30
01-04 01-04
10t 01.06 | 10:0 10+ 01.06 | 10-0
01-07 | 1.50 , 01-07 | 1.30
01-08 | 10.0 01-08 | 10.0
(2) Fan and hydraulic machinery
Motor spec. 60Hz Motor spec. 50Hz
22\6“ Pr. Setting 22\6“ Pr. | Setting
‘ 01-00 | 60.0 01-00 | 50.0
01-01 60.0 01-01 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
01-05 | 300 01-05 | 250
50/ 500 -
01-04 01-04
10[ ‘ g 01-06 | 200 10 3 01-06 | 200
‘ ~>F | 01-07 | 1.50 ‘ : —»F | 01-07 | 1.30
1.5 30 600 o108 [ 10.0 1.3 25 50.0 ° o108 | 10.0

(3) High starting torque

Motor spec. 60HZ Motor spec. 50Hz

Pr. Setting VA Pr. Setting
01-00 | 60.0 2200 01-00 | 50.0
01-01 | 60.0 : 01-01 | 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
01-05 | 3:00 93 01-05 | 220
01-04 01-04
0106 | 230 1l | 0106 | 230
. ‘ 01-07 | 1.50 L —fF [ 01-07 | 1.30
1.5 3 60.0 01-08 | 18.0 1.32.2 50.0 01-08 | 14.0

m Start-Up Frequency

Settings 0.0~599.00Hz

When start frequency is higher than the min. output frequency, drives’ output will be from start

Factory Setting: 0.50
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frequency to the setting frequency. Please refer to the following diagram for details.

Fcmd=frequency command,
Fstart=start frequency (Pr.01-09),
fstart=actual start frequency of drive,
Fmin=4th output frequency setting (Pr.01-07/Pr.01-41),
Flow=output frequency lower limit (Pr.01-11)

v YES

vVYES

fstart=F start

Flow=0

> NO .
Fstart>Fmin >——| fstart=Fmin

NO
Fcmd>Fmin>——»| by Pr.01-34

i operation after
| start-up NO

Fcmd>Flow

Femd|-—-------—

Fstart|----
Fmin|---

by Pr.01-34
Fcmd2>Flow &
Fcmd2<Fmin

3 by NO
| Pr.01-34
1 Hz
l 60Hz
; H=Fcmd1
| Femd1|— > Fcmd1>Flow &
| Fmin|— Fcmd1>Fmin
. Fcmd2|—
rﬁ‘e Flow|—-
; Time

Fecmd>Fmin and Fcmd<Fstart:

If Flow<Fcmd -

drive will run with Fcmd directly.

Time

YES| by
Pr.01-34

H=Flow

Time
by Pr.01-34
Fmin>Fcmd2

If Flow>=Fcmd, drive will run with Fcmd firstly, then, accelerate to Flow according to

acceleration time.

The drive’s output will stop immediately when output frequency has reach to Fmin during

deceleration.

4 m Output Frequency Upper Limit

Settings 0.0~599.00Hz

Factory Setting: 599.00

> m Output Frequency Lower Limit

Settings 0.0~599.00Hz

Factory Setting: 0.00
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The upper/lower output frequency setting is used to limit the actual output frequency. If the
frequency setting is higher than the upper limit (01-10), it will run with the upper limit frequency. If
output frequency lower than output frequency lower limit (01-11) and frequency setting is higher
than min. frequency (01-07), it will run with lower limit frequency. The upper limit frequency should
be set to be higher than the lower limit frequency. Pr.01-10 setting must be = Pr.01-11 setting.

Upper output frequency will limit the max. Output frequency of drive. If frequency setting is higher
than Pr.01-10, the output frequency will be limited by Pr.01-10 setting.

When the drive starts the function of slip compensation (Pr.07-27) or PID feedback control, drive
output frequency may exceed frequency command but still be limited by this setting.

Related parameters: Pr.01-00 Max. Operation Frequency and Pr.01-11 Output Frequency Lower
Limit

Voltage
Pro1-11 Pr01-10
Lower limit of output frequency Upper limit of output frequency
Pro1-02 :
Motor rated voltage |-—--—- -

(Vbase)
Pr01-04
Mid- point voltage 1

PrO1-06 | i
Mid- point voltage 2

Pr01-08
Min.output voltage | : : : : :
setting (Vmin) = ‘ ‘ ‘ ! ‘ » Frequency
Pro1-07 Pro1-05 Pro1-03 Pro1-01 Pro1-00
Min. output  Mid-point  Mid-point Motorrated Max. operation
frequency frequency 2 frequency 1 frequency frequency
(Fmin) (Fbase)

Lower output frequency will limit the min. output frequency of drive. When drive frequency
command or feedback control frequency is lower than this setting, drive output frequency will limit
by the lower limit of frequency.

When the drive starts, it will operate from min. output frequency (Pr.01-07) and accelerate to the
setting frequency. It won’t limit by lower output frequency setting.

The setting of output frequency upper/lower limit is used to prevent personal miss-operation,
overheat due to too low operation frequency or damage due to too high speed.

If the output frequency upper limit setting is 50Hz and frequency setting is 60Hz, max. output
frequency will be 50Hz.

If the output frequency lower limit setting is 10Hz and min. operation frequency setting (Pr.01-07)
is 1.5Hz, it will operate by 10Hz when the frequency command is greater than Pr.01-07 and less
than 10Hz. If the frequency command is less than Pr.01-07, the drive will be in ready status and
no output.

If the frequency output upper limit is 60Hz and frequency setting is also 60Hz, only frequency
command will be limit in 60Hz. Actual frequency output may exceed 60Hz after slip

compensation.
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» | FIEEE Accel. Time 1

N m Decel. Time 1

N m Accel. Time 2

4 m Decel. Time 2

N m Accel. Time 3

N m Decel. Time 3

V4 m Accel. Time 4

4 m Decel. Time 4

N m JOG Acceleration Time

N m JOG Deceleration Time

Factory Setting: 10.00/10.0
Settings Pr.01-45=0: 0.00~600.00 seconds
Pr.01-45=1: 0.00~6000.00 seconds
460V, 22kW and above series: 60.00 / 60.0

[ The Acceleration Time is used to determine the time required for the AC motor drive to ramp from
OHz to Maximum Output Frequency (Pr.01-00).

[ The Deceleration Time is used to determine the time require for the AC motor drive to decelerate
from the Maximum Output Frequency (Pr.01-00) down to OHz.

L The Acceleration/Deceleration Time is invalid when using Pr.01-44 Optimal
Acceleration/Deceleration Setting.

L The Acceleration/Deceleration Time 1, 2, 3, 4 are selected according to the Multi-function Input
Terminals settings. The factory settings are Accel./Decel. time 1.

L) When enabling torque limits and stalls prevention function, actual accel./decel. time will be longer
than the above action time.

[ Please note that it may trigger the protection function (Pr.06-03 Over-current Stall Prevention
during Acceleration or Pr.06-01 Over-voltage Stall Prevention) when setting of accel./decel. time
is too short.

[ Please note that it may cause motor damage or drive protection enabled due to over current
during acceleration when the setting of acceleration time is too short.

[ Please note that it may cause motor damage or drive protection enabled due to over current
during deceleration or over-voltage when the setting of deceleration time is too short.

L It can use suitable brake resistor (see Chapter 07 Accessories) to decelerate in a short time and
prevent over-voltage.

L When enabling Pr.01-24~Pr.01-27, the actual accel./decel. time will be longer than the setting.

Frequency
01-00
Max. Qutput| ~~~ "~~~ 7777 /i N T TTTTTTTT
Frequency /| AN I
/ | | \ 1
Frequency p—-------- 4 I
Setting | :
l l
I I
I 1
I I
I I
I 1
I I
1 | .
| I ; Time
4—accel. time—P: :i—decel. time—}:
01-12,14,16,18,20 01-13,15,17,19,21

Accel./Decel. Time
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» m JOG Frequency

Settings 0.00~599.00Hz
Both external terminal JOG and key “F1” on the keypad KPC-CCO02 can be used. When the JOG
command is ON, the AC motor drive will accelerate from OHz to JOG frequency (Pr.01-22). When
the JOG command is OFF, the AC motor drive will decelerate from JOG Frequency to zero. The
JOG Accel./Decel. time (Pr.01-20, Pr.01-21) is the time that accelerates from 0.0Hz to Pr.01-22

Factory Setting: 6.00

JOG Frequency.

The JOG command can’t be executed when the AC motor drive is running. In the same way,
when the JOG command is executing, other operation commands are invalid.

It does not support JOG function in the optional keypad KPC-CCO02.

4 m 1st/4th Accel./decel. Frequency

Settings 0.00~599.00Hz
The transition from acceleration/deceleration time 1 to acceleration/deceleration time 4, may also
be enabled by the external terminals. The external terminal has priority over Pr. 01-23.
When using this function, please set S-curve acceleration time as 0 if 41" acceleration time is set

Factory Setting: 0.00

too short.

As the usage of Pr.01-23, for instance, under Pr.01-00=80Hz and Pr.01-23=40Hz:

a. If Pr.01-02=10s, Pr.01-18=6s, then the 0~40Hz Acc. Time will be around 3s and 40~80Hz Acc.
Time will be around 5s at acceleration.

b. If Pr.01-13=8s, Pr.01-19=2s, then 80~40Hz Dec. Time will be around 4s and 40~0Hz Dec.

Time will be around 1s at deceleration.

Frequency
1stAcceleration 1stDeceleration
Time Time
01-23  ‘eessssyfeessessseeesse s s e s s EEEE s EEs oo oy s
4th Acceleration 4th Deceleration
Time Time Time

1st/4th Acceleration/Deceleration Frequency Switching

4 m S-curve Acceleration Begin Time 1

4 m S-curve Acceleration Arrival Time 2
» m S-curve Deceleration Begin Time 1
» m S-curve Deceleration Arrival Time 2

Settings Pr.01-45=0: 0.00~25.00 seconds
Pr.01-45=1: 0.00~250.0 seconds
It is used to give the smoothest transition between speed changes. The accel./decel. curve can
adjust the S-curve of the accel./decel. When it is enabled, the drive will have different accel./decel.

Factory Setting: 0.20/0.2
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It is used to give the smoothest transition between speed changes. The accel./decel. curve can
adjust the S-curve of the accel./decel. When it is enabled, the drive will have different accel./decel.
curve by the accel./decel. time.

The S-curve function is disabled when accel./decel. time is set to 0.

When Pr.01-12, 01-14, 01-16, 01-18 > Pr.01-24 and Pr.01-25,

The Actual Accel. Time = Pr.01-12, 01-14, 01-16, 01-18 + (Pr.01-24 + Pr.01-25)/2

When Pr.01-13, 01-15, 01-17, 01-19 > Pr.01-26 and Pr.01-27,

The Actual Decel. Time = Pr.01-13, 01-15, 01-17, 01-19 + (Pr.01-26 + Pr.01-27)/2

Frequency
01-25 0|1-26

%a N

01-24 01—?| > Time
m Skip Frequency 1 (upper limit)
m Skip Frequency 1 (lower limit)
m Skip Frequency 2 (upper limit)
m Skip Frequency 2 (lower limit)
m Skip Frequency 3 (upper limit)
m Skip Frequency 3 (lower limit)

Settings 0.00~599.00Hz

These parameters are used to set the skip frequency of the AC drive. But the frequency output is

Factory Setting: 0.00

continuous. There is no limit for the setting of these six parameters and can be used as required.

The skip frequencies are useful when a motor has vibration at a specific frequency bandwidth. By
skipping this frequency, the vibration will be avoided. It offers 3 zones for use.

The setting of frequency command (F) can be set within the range of skip frequencies. In this
moment, the output frequency (H) will be limited by these settings.

When accelerating/decelerating, the output frequency will still pass the range of skip frequencies.

s

01-29 falling frequency
Internal e /1
frequency

-01-31
command e Pl

/1 rising frequency

(e

Frequencysetting command
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m Zero-speed Mode

Factory Setting: 0
Settings 0: Output waiting
1: Zero-speed operation
2: Fmin (Refer to Pr.01-07, 01-41)

When the frequency is less than Fmin (Pr.01-07 or Pr.01-41), it will operate by this parameter.

When it is set to 0, the AC motor drive will be in waiting mode without voltage output from
terminals U/V/W.

When setting 1, it will execute DC brake by Vmin(Pr.01-08 and Pr.01-42) in V/f, and SVC modes.

When it is set to 2, the AC motor drive will run by Fmin (Pr.01-07, Pr.01-41) and Vmin (Pr.01-08,
Pr.01-42) in V/F, SVC modes.

In V/F, SVC modes

fout

01-34=0
stop output

stop waiting for output OHz operation

(DC brake)
m V/F Curve Selection

Factory Setting: 0
Settings 0~15

V/F curve can be selected from 15 kinds of default settings or set manually.

Different kinds of V/F curves are shown in the table below. There are 15 kinds of V/F curve to be
chosen. Choose a V/F curve suitable for your application then set Pr01-43 by following the V/F
curve chosen. The set values of Pr01-00 ~Pr01-08 can be verified and fine-tuned.

|EmNOTE|

1. If the V/F curve is not selected properly, it may result motor to generate insufficient torque or may
lead to high current output due to over fluxing.

2. When the motor drive is reset by Pr00-02, Pr01-43 is reset as well.

Setting SPEC. Feature Purpose
V/F curve determined For normal application, it is used when the torque
0 Constant torque | of load is firm, and it will not be affected by the
(Pr.01-00~01-08)
rotor speed of motor.
1 1.5 V/F curve When setting higher power V/F curve, it is lower

torque at low frequency and is not suitable for
Variable torque | rapid acceleration/deceleration. It is
recommended NOT to use this parameter for the
rapid acceleration/deceleration.

2 2" V/F curve

60Hz (voltage saturation in T
3 For normal application, it is used when the torque
50Hz) o o
72Hz (voltage saturation in Constant torque | of load is firm, and it will not be affected by the
4 rotor speed of motor.
60Hz)
5 3" decreasing (50Hz)
6 2" decreasing (50Hz) Decreasing For fans, pumps, the required torque derating
7 3" decreasing (60Hz) torque relative to the load.
8 2" decreasing (60Hz)
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Setting SPEC. Feature Purpose
190 'I\-|A'Idﬁ Sfta':['.“g ’;orque ((553(()):2)) Select high starting torque when:
igh starting torque z - .
11 Mid. Starting torque (60Hz) . | B Wiring between the drive and motor(exceeds
High starting 150 m) _ . _
torque B Alarge amount of starting torque is required
12 | High starting torque (60Hz) (like lift) . _ _
B An AC reactor is installed in the output side of
the drive
13 90Hz (voltage saturation in
60Hz)
14 120Hz (voltage saturation in | Constant output | The curve for operation above 60Hz. To operate
60Hz) — operation above 60Hz, the output voltage is fixed.
15 180Hz (voltage saturation in
60Hz)

When setting to 0, refer to Pr.01-01~01-08 for motor 1 V/F curve. For motor 2, please refer to
Pr.01-35~01-42.

When setting to 1 or 2, 2" and 3" voltage frequency setting are invalid.

When setting higher power V/F curve, it is lower torque at low frequency and is not suitable for
rapid acceleration/deceleration. It is recommended NOT to use this parameter for the rapid
acceleration/deceleration.

01-02

Voltage %
100
90
80
70— 1.5 powercurve
60
50 4
40
30

20

10 Square curve — 01-01

0 \ \ Frequency%
20 40 60 80 100

AN

» m Optimal Acceleration/Deceleration Setting

Factory Setting: 0
Settings 0: Linear accel./decel.
1: Auto accel., linear decel.
2: Linear accel., auto decel.
3: Auto accel./decel. (auto calculate the accel./decel. time by actual load)
4: Stall prevention by auto accel./decel. (limited by 01-12 to 01-21)

This setting could effectively reduce mechanical vibration from load start-up and stop: it can
automatically detect small torque, and accelerate to required frequency with fastest speed and
the smoothest start-up current. For deceleration, it evaluates the returned energy from the load,
and stop the motor in the shortest time.

Setting 0 Linear accel./decel.: it will accelerate/decelerate according to the setting of
Pr.01-12~01-19.

Setting to Auto accel./decel.: it can reduce the mechanical vibration and prevent the complicated
auto-tuning processes. It won't stall during acceleration and no need to use brake resistor. In
addition, it can improve the operation efficiency and save energy.
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Setting 3 Auto accel./decel. (auto calculate the accel./decel. time by actual load): it can auto
detect the load torque and accelerate from the fastest acceleration time and smoothest start
current to the setting frequency. In the deceleration, it can auto detect the load re-generation and
stop the motor smoothly with the fastest decel. time.

Setting 4 Stall prevention by auto accel./decel. (limited by 01-12 to 01-21): if the
acceleration/deceleration is in the reasonable range, it will accelerate/decelerate by
Pr.01-12~01-19. If the accel./decel. time is too short, the actual accel./decel. time is greater than
the setting of accel./decel. time.

Frequency
01-00 | ‘
Max. | S ! |
Frequency | @ e AN |
01-07 |
Min. | : ‘ ‘ Time

Frequency , accel.time | ._decel.time

01-12 01-14 01-1301-15

01-16 01-18 01-17 01-19

Accel./Decel. Time
@ WhenPr.01-44is setto 0.

@® WhenPr.01-44is set to 3.

m Time Unit for Acceleration/Deceleration and S Curve

Factory Setting: 0
Settings 0: Unit 0.01 sec
1: Unit 0.1 sec

N m Time for CANopen Quick Stop

Factory Setting: 1.00
Settings Pr. 01-45=0: 0.00~600.00 sec
Pr. 01-45=1: 0.0~6000.0 sec

It is used to set the time that decelerates from the max. operation frequency (Pr.01-00) to 0.00Hz
in CANopen control.

m Deceleration Method

Factory Setting: 0
Settings 0: Normal decel.
1: Over fluxing decel.
2: Traction energy control

When Pr01-49=0, the deceleration or stop will according to original deceleration method.
When Pr01-49=1: drive will control the deceleration time according to the Pr06-01 setting value
and DC BUS voltage.
DC BUS >95% of Pr06-01 Over-voltage Stall Prevention setting value >enable Over fluxing
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deceleration method.

If the Pr06-01=0->Drive will enable Over fluxing deceleration method according to the operating
voltage and DC BUS regenerative voltage. This method will refer to the deceleration time setting
and the actual deceleration time will be longer than the deceleration time setting.

Actual deceleration time will be longer than the deceleration time setting because of the
Over-voltage Stall Prevention function.

When Pr01-49=1, please use with the parameter Pr06-02=1 to get a better over-voltage
suppression effect during deceleration.

Pr01-49=2: this function is based on the drives’ ability to auto-adjust output frequency and voltage
in order to get faster DC BUS energy consumption and the actual deceleration time will be as
much as possible consistent with the deceleration parameter set up time. When real deceleration
time does not conform to the expected deceleration time and cause an over-voltage error,
recommended to use this setting.
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02 Digital InputIOutput Parameter » This parameter can be set during operation.

m 2-wire/3-wire Operation Control

Factory Setting: 0
Settings 0: 2 wire mode 1
1: 2 wire mode 2
2: 3 wire mode

It is used to set the operation control method:

Pr.02-00 Control Circuits of the External Terminal
0 FWD/STOP—o— FWD:("OPEN":STOP)
FWD/STOP _ - CM("C LOSE": REV)
REV/STOP _
1 FWD:("OPEN":STOP)
2-wire mode 2 RUN/STOR™ Rev-b GLOSETRUN)
FWD/REV: < : ;
RUN/STOP "CLOSE": REV)
REV/FWD - -. DC
o,0—+—0o— FWD"CLOSE":RUN
STOP RUN
2 L | MI1 "OPEN":STOP
3-wire operation control - 5C | REV/FWD "OPEN": FWD
g REV/IFWD "CLOSE": REV
| BEl

m Multi-function Input Command 1 (MI1)

(MI1= STOP command when in 3-wire operation control)

Factory Setting: 1

m Multi-function Input Command 2 (MI12)
m Multi-function Input Command 3 (MI3)

m Multi-function Input Command 4 (Ml4)

m Multi-function Input Command 5 (MI5)
m Multi-function Input Command 6 (MI6)
m Multi-function Input Command 7 (MI7)
m Multi-function Input Command 8 (MI8)

m Input terminal of 1/0O extension card (MI10)
m Input terminal of I/O extension card (MI11)
m Input terminal of 1/0O extension card (MI12)

Factory Setting: 2

Factory Setting: 3

Factory Setting: 4
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m Input terminal of 1/0O extension card (MI13)
m Input terminal of /O extension card (MI14)
m Input terminal of 1/0O extension card (MI15)

Factory Setting: 0
Settings 0~69 (See below summary of function settings)

This parameter selects the functions for each multi-function terminal.

The terminals of Pr.02-26~Pr.02-29 are virtual and set as MI10~MI13 when using with optional
card EMC-D42A. Pr.02-30~02-31 are virtual terminals.

When being used as a virtual terminal, it needs to change the status (0/1: ON/OFF) of bit 8-15 of
Pr.02-12 by digital keypad KPC-CC02 or communication.

If Pr.02-00 is set to 3-wire operation control. Terminal MI1 is for STOP contact. Therefore, MI1 is
not allowed for any other operation.

Summary of function settings (Take the normally open contact for example, ON: contact is closed,
OFF: contact is open)

Settings Functions Descriptions
0 No Function

Multi-step speed command
1 1/ multi-step position
command 1
Multi-step speed command
2 2/ multi-step position
15 step speeds could be conducted through the digital status of the 4
command 2
terminals, and 16 in total if the master speed is included. (Refer to
Multi-step speed command
Parameter set 4)
3 3/ multi-step position
command 3
Multi-step speed command

4 4/ multi-step position

command 4
After the error of the drive is eliminated, use this terminal to reset the
5 Reset )
drive.
This function is valid when the source of operation command is external
terminals.

Before executing this function, it needs to wait for the drive stop
completely. During running, it can change the operation direction and
STOP key on the keypad is valid. Once the external terminal receives
OFF command, the motor will stop by the JOG deceleration time. Refer
to Pr.01-20~01-22 for details.

6 JOG Command
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Functions Descriptions
01-22
JOG frequency
01-07
Min. output frequency
of motor 1 — — - |
JOG accel. time JOGdecel. time
01-20 01-21
MIX-GND | ON | OFF |

10

11

When this function is enabled, acceleration and deceleration is stopped.
After this function is disabled, the AC motor drive starts to accel./decel.
from the inhibit point.

Frequency
Setting
frequency Accel. inhibit o
area Decel. inhibit
A leration/d lerati area Actual operation
cceleration/aeceleration
Accel. inhibit efrequgncy _
Speed Inhibit area Decel. inhibit
area
Actual operation frequency
Time
MIx-GND ON | | ON | | ON| ON
Operation | ON | OFF
command

The 1%, 2"9acceleration or |The acceleration/deceleration time of the drive could be selected from this
deceleration time selection function or the digital status of the terminals; there are 4 acceleration /

deceleration speeds in total for selection.

MIx=9 | MIx=8 Accel./Decel.
The 3", 4 acceleration or OFF OFF 1st Accel./Decel.
deceleration time selection OFF ON 2" Accel/Decel.

ON OFF 3 Accel/Decel.

ON ON 4% Accel./Decel.

For external fault input. Motor drive will decelerate by Pr.07-20 setting,

EF Input keypad will show EF. (It will have fault record when external fault occurs).
(EF: External fault) Until the causes of fault are eliminated, the drive can keep running after
resetting.

When the contact of this function is ON, output of the drive will be cut off
External B.B. Input

immediately, and the motor will be free run and keypad will display B.B.
(Base Block)

signal. Refer to Pr.07-08 for details.
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Settings

13

14

15

16

17

18

19

20

21

22

Functions Descriptions
If the contact of this function is ON, output of the drive will be cut off
immediately, and the motor will then be free run. And once it is turned to

OFF, the drive will accelerate to the setting frequency.

Voltage

Frequency j
Output Stop

Setting
frequency

(Output pause)

Time
MIx-GND ON OFF | ON

Operation ‘
command

Before using this function, Pr.01-44 should be set to 01/02/03/04 first.

When this function is enabled, OFF is for auto mode and ON is for linear

ON |

Cancel the setting of the

optimal accel./decel. time

accel./decel.
Switch between drive When the contact of this function is ON: use motor 2 parameters. OFF:
settings 1 and 2 use motor 1 parameters.

When the contact of this function is ON, the source of the frequency will
Operation speed command

force to be AVI1. (If the operation speed commands are set to AVI1, ACI
form AVI1

and AVI2 at the same time. The priority is AVI1 >ACI > AVI2)

When the contact of this function is ON, the source of the frequency will
Operation speed command

force to be ACI. (If the operation speed commands are set to AVI1, ACI
form ACI

and AVI2 at the same time. The priority is AVI1 >ACI > AVI2)

When the contact of this function is ON, the source of the frequency will
Operation speed command

force to be AVI2. (If the operation speed commands are set to AVI1, ACI
form AVI2

and AVI2 at the same time. The priority is AVI1 >ACI > AVI2)

When the contact of this function is ON, the drive will ramp to stop by
Emergency Stop (07-20)

Pr.07-20 setting.

When the contact of this function is ON, the frequency will be increased
Digital Up command

and decreased. If this function is constantly ON, the frequency will be

increased/decreased by Pr.02-09/Pr.02-10.

The frequency command returns to zero when the drive stops, and the
Digital Down command i ) ) )

display frequency is 0.00Hz. Select Pr11-00, Bit7=1, frequency is not

saved.
PID function disabled When the contact of this function is ON, the PID function is disabled.

When the contact of this function is ON, it will clear current counter value
Clear counter and display “0”. Only when this function is disabled, it will keep counting

upward.
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23

24
25

28

29

30

38

40

41

42

Functions
Input the counter value
(multi-function input
command 6)
FWD JOG command
REV JOG command

Emergency stop (EF1)

Signal confirmation for
Y-connection

Signal confirmation for
A-connection

Disable EEPROM write
function

(Parameters written
disable)

Force coast to stop

HAND switch

AUTO switch

Chapter 12 Description of Parameter Settings | CFP2000
Descriptions

The counter value will increase 1 once the contact of this function is ON. It
needs to be used with Pr.02-19.

When the contact is ON, the drive will execute forward Jog command.
When the contact is ON the drive will execute reverse Jog command.
When the contact is ON, the drive will execute emergency stop and
display EF1 on the keypad. The motor won’t run and be in the free run

until the fault is cleared after pressing RESET” (EF: External Fault)

Voltage

Frequency I

Setting

frequency

MIx-GND ON OFF ON

Reset m OFF
o .

peration ON ‘
command

When is the contact of this function is ON, the drive will operate by 1st
V/F.

When the contact of this function is ON, the drive will operate by 2nd V/F.

When the contact of this function is ON, write to EEPROM is disabled.

(Changed parameters will not be saved after power off)

When the contact of this function is ON during the operation, the drive will

free run to stop.

1. When Ml is switched to off status, it executes a STOP command. , If
Ml is switched to off during operation, the drive will also stop.

2. Using keypad KPC-CCO02 to switch between HAND/AUTO, the drive
will stop first then switch to the HAND or AUTO status.

3. On the digital keypad KPC-CCO02, it will display current drive status
(HAND/OFF/AUTO).

Bit 1 Bit 0
OFF 0 0
AUTO 0 1
HAND 1 0
OFF 1 1
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Settings

49

50

51

52

53

54

55

56

58

59

60

61
62
63
64
65
66
67
68

Functions

Drive enable

Slave dEb action to execute

Selection for PLC mode bit0

Selection for PLC mode bit1

Trigger CANopen quick
stop

UVW Output
Electromagnetic Valve
Switch

Brake release

LOCAL/REMOTE Selection

Enable fire mode with RUN
Command

Enable fire mode without
RUN Command

Disable all the motors

Disable Motor#1
Disable Motor#2
Disable Motor#3
Disable Motor#4
Disable Motor#5
Disable Motor#6
Disable Motor#7
Disable Motor#8

Descriptions
When drive=enable, RUN command is valid.
When drive= disable, RUN command is invalid.
When drive is in operation, motor coast to stop.
This function will interact with MO=51
Input the message setting in this parameter when dEb occurs to Master.
This will ensure dEb also occurs to Slave, then Master and Slave will stop

simultaneously.

PLC status Bit 1 Bit 0
Disable PLC function (PLC 0) 0 0
Trigger PLC to operation (PLC 1) 0 1
Trigger PLC to stop (PLC 2) 1 0
No function 1 1

When this function is enabled under CANopen control, it will change to

quick stop. Refer to Chapter 15 for more details.

To receive confirmation signals while there is UVW magnetic contactor

during output.

This parameter needs to be used with P02-56. The main purpose is to
make sure if mechanical brake works or not after triggering brake release
command.

If the action is right, mechanical brake will give signal to Ml terminal.
Please check time sequence chart for reference.

Use Pr.00-29 to select for LOCAL/REMOTE mode (refer to Pr.00-29).
When Pr.00-29 is not set to 0, on the digital keypad KPC-CCO02 it will
display LOC/REM status. (It will display on the KPC-CCO02 if the firmware

version is above version 1.021).

Bit 0
REM 0
LOC 1

Enable this function under fire mode to force the drive to run with forward
or reverse direction (while there is RUN COMMAND).

Enable this function under fire mode to force the drive to run (while there
isn’t RUN COMMAND).

When the multi-motor circulative control is enable, all motors will park

freely, when the function terminal set to be ON.

These functions work with multi-motor circulative control, motor #1 to # 8
can be set to park freely. If any of Auxiliary Motor#1 to Motor#8 is out of

order or under maintenance, enable this terminal to bypass that motor.
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Settings Functions Descriptions

When the function terminal is setting to ON, if the preheating function is
open and drive is in STOP status, the preheating function is executed;
69 Preheating Command

until the contact status (OFF) or drive status is turned to RUN, the

preheating function is stop. Please refer to Pr.02-72~73 for detail.

~ FERE] UP/DOWN Key Mode

Factory Setting: 0
Settings 0: Up/down by the accel/decel time

1: Up/down constant speed (Pr.02-10)

» m Constant speed. The Accel. /Decel. Speed of the UP/DOWN Key
Factory Setting: 0.001

Settings 0.001~1.000Hz/ms

These settings are used when multi-function input terminals are set to 19/20. Refer to Pr.02-09
and 02-10 for the frequency up/down command.

Pr11-00, Bit7=1, frequency command is not saved. The frequency command returns to zero
when the drive stops, and the display frequency is 0.00Hz. The frequency command
increase/decrease by using Up/Down key is effective only when the drive is at Running status.

Pr.02-09 set to 0: it will increase/decrease frequency command (F) by the setting of
acceleration/deceleration (Pr.01-12~01-19)

Frequency
Frequency
command T
Increased by acceleration time
Time
Multi-function input terminal 19 ON OFF

frequency increased command

Pr.02-09 set to 1: use multi-function input terminal ON/OFF to increase/decrease the frequency
command (F) according to the setting of Pr.02.10 (0.01~1.00Hz/ms).

Frequency

Frequency
command

Increase by 0.01-1.00Hz/ms

Time

Multi-function input terminall9 ON OFF

frequencyincreas ed command
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4 m Digital Input Response Time

Settings 0.000~30.000 sec

This parameter is used to set the response time of digital input terminals FWD, REV and
MI1~MI8.

It is used for digital input terminal signal delay and confirmation. The delay time is confirmation
time to prevent some uncertain interference that would cause error in the input of the digital
terminals. Under this condition, confirmation for this parameter would improve effectively, but the
response time will be somewhat delayed.

When using MI8 as encoder pulse feedback input, this parameter will not be referred.

4 m Digital Input Operation Setting

Settings 0000h~FFFFh (0: N.O ; 1: N.C)

The setting of this parameter is in hexadecimal.

Factory Setting: 0.005

Factory Setting: 0000h

This parameter is to set the status of multi-function input signal (0: Normal Open; 1: Normal Close)
and it is not affected by the SINK/SOURCE status.

Bit0 is for FWD terminal, bit1 is for REV terminal and Bit2 to Bit15 is for MI1 to MI14.

User can change terminal status by communicating.
For example, MI1 is set to 1 (multi-step speed command 1), MI2 is set to 2 (multi-step speed
command 2). Then the forward + 2" step speed command=1001(binary)=9 (Decimal).
Pr.02-12=9 needs to be set by communication to run forward with 2nd step speed. No need to
wire any multi-function terminal.

Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

MI14MI13[MI12{MI11|MI10{ MI9 | MI8 | MI7 | MI6 | MI5 | MI4 | MI3 | MI2 | MI1 |REV [FWD

~ FEEEE] Mutti-function Output 1 (Relay1)
» m Multi-function Output 2 (Relay2)
~ FIERE] Mutti-function Output 3 (Relay3)

4 m Output terminal of 1/0 extension card (MO10) or (RA10)
4 m Output terminal of 1/0 extension card (MO11) or (RA11)
~ FEREE] output terminal of 1/0 extension card (MO12) or (RA12)
~ FEREE] Output terminal of /0 extension card (MO13) or (RA13)
» m Output terminal of 1/0 extension card (MO14) or (RA14)
4 m Output terminal of 1/0 extension card (MO15) or (RA15)
4 m Output terminal of 1/0 extension card (MO16)
~ FERBE] Output terminal of /0 extension card (MO17)
» m Output terminal of 1/0 extension card (MO18)
4 m Output terminal of I/O extension card (MO19)

Factory Setting: 11

Factory Setting: 1

Factory Setting: 66
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4 m Output terminal of I/O extension card (MOZ20)

Factory Setting: 0

Settings 0~69 (See below summary of function settings)

This parameter is used for setting the function of multi-function terminals.

Pr.02-36~Pr.02-41 requires additional extension cards to display the parameters, the choices of
optional cards are EMC-D42A and EMC-R6AA.

The optional card EMC-D42A provides 2 output terminals and can be used with Pr.02-36~02-37.

The optional card EMC-R6AA provides 6 output terminals and can be used with Pr.02-36~02-41.

Summary of function settings (Take the normally open contact for example, ON: contact is closed,

OFF: contact is open)

Settings Functions Descriptions
0 No Function
1 Operation Indication Active when the drive is not at STOP.
Master Frequency
2 Active when the AC motor drive reaches the output frequency setting.
Attained
Desired Frequency
3 Active when the desired frequency (Pr.02-22) is attained.
Attained 1 (Pr.02-22)
Desired Frequency
4 Active when the desired frequency (Pr.02-24) is attained.
Attained 2 (Pr.02-24)
Zero Speed (frequency ) )
5 Active when frequency command =0. (the drive should be at RUN mode)
command)
Zero Speed with Stop ]
6 Active when frequency command =0 or stop.
(frequency command)
Active when detecting over-torque. Refer to Pr.06-07 (over-torque
7 Over Torque 1 detection level-OT1) and Pr.06-08 (over-torque detection time-OT1).
Refer to Pr.06-06~06-08.
Active when detecting over-torque. Refer to Pr.06-10 (over-torque
8 Over Torque 2 detection level-OT2) and Pr.06-11 (over-torque detection time-OT2).
Refer to Pr.06-09~06-11.
9 Drive Ready Active when the drive is ON and no abnormality detected.
Active when the DC Bus voltage is too low. (refer to Pr.06-00 low voltage
10 Low voltage warn (Lv)
level)
11 Malfunction Indication Active when fault occurs (except Lv stop).
12 Mechanical Brake Release |When drive runs after Pr.02-32, it will be ON. This function should be
(Pr.02-32) used with DC brake and it is recommended to use contact “b” (N.C).
Active when IGBT or heat sink overheats to prevent OH turn off the drive.
13 Overheat
(refer to Pr.06-15)
Software Brake Signal
14 Active when the soft brake function is ON. (refer to Pr.07-00)
Indication
15 PID Feedback Error Active when the feedback signal is abnormal.
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Settings Functions Descriptions
16 Slip Error (oSL) Active when the slip error is detected.
Terminal Count Value
Active when the counter reaches Terminal Counter Value (Pr.02-19).
17 Attained (Pr.02-20; not
This contact won'’t active when Pr.02-20>Pr.02-19.
return to 0)
Preliminary Counter Value
18 Attained (Pr.02-19; Active when the counter reaches Preliminary Counter Value (Pr.02-19).
returns to 0)
19 External Base Block input |Active when the output of the AC motor drive is shut off during base
(B.B.) block.
20 Warning Output Active when the warning is detected.
21 Over-voltage Warning Active when the over-voltage is detected.
Over-current Stall
22 Active when the over-current stall prevention is detected.
Prevention Warning
Over-voltage Stall
23 Active when the over-voltage stall prevention is detected.
prevention Warning
Active when the operation command is controlled by external terminal.
24 Operation Mode Indication
(Pr.00-21#0)
25 Forward Command Active when the operation direction is forward.
26 Reverse Command Active when the operation direction is reverse.
Output when Current >=
27 Active when current is >= Pr.02-33.
Pr.02-33
Output when Current <
28 Active when current is < Pr.02-33
Pr.02-33
Output when frequency >=
29 Active when frequency is >= Pr.02-34.
Pr.02-34
Output when Frequency <
30 Active when frequency is <Pr.02-34.
Pr.02-34
31 Y-connection for the Motor |Active when PR.05-24=1, when frequency output is lower than Pr.05-23
Coil minus 2Hz, continues longer than 05-25.
32 A -connection for the Motor|Active when PR.05-24=1, when frequency output is higher than Pr.05-23
Coll plus 2Hz, continues longer than 05-25.
33 Zero Speed (actual output |Active when the actual output frequency is 0. (the drive should be at
frequency) RUN mode)
Zero Speed with Stop
34 Active when the actual output frequency is 0 or Stop.
(actual output frequency)
Error Output Selection 1
35 Active when Pr.06-23 is ON.
(Pr.06-23)
Error Output Selection 2
36 Active when Pr.06-24 is ON.
(Pr.06-24)
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Settings

Functions

Descriptions

Error Output Selection 3

37 Active when Pr.06-25 is ON.
(Pr.06-25)
Error Output Selection 4
38 Active when Pr.06-26 is ON.
(Pr.06-26)
Speed Attained (including
40 Active when the output frequency reaches frequency setting or stop.
zero speed)
44 Low Current Output This function needs to be used with Pr.06-71 ~ Pr.06-73
45 UVW Phase Magnet When the multi-function Ml is set to 54 “UVW Phase Magnet Contactor
Contractor ON/ OFF Switch|Confirm” action, the contactor will active.
When dEb arises at Master, MO will send a dEb signal to Slave. Output
the message when dEb occurs to Master. This will ensure that dEb also
46 Master dEb signal output
occurs to Slave. Then Slave will follow the decelerate time of Master to
stop simultaneously.
When drive stops, the corresponding multi-function terminal will be ON if
the frequency is less than Pr.02-34. After it is ON, it will be OFF when
brake delay time exceeds Pr.02-32.
Output Frequency
A
Output F
47 Brake Release at Stop By e aeney

<Pr.02-34

RUN

Multi-function
Output

MO=d47
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Settings Functions Descriptions
Control multi-function output terminals through CANopen.
If to control RY2, then the Pr02-14 = 50.
The mapping table of the CANopen DO is below:
hvsical Setting of
phys! related Attribute Corresponding Index
terminal
parameters
RY1 P2-13 =50 RwW The bit 0 at 2026-41
RY2 P2-14 = 50 RwW The bit 1 at 2026-41
MO1 P2-16 = 50 RwW The bit 2 at 2026-41
MO2 P2-17 = 50 RwW The bit 3 at 2026-41
Output for CANopen X
50 MO10 The bit 4 at 2026-41
control P2-36 = 50 RwW
RY10 The bit 5 at 2026-41
MO11 The bit 6 at 2026-41
P2-37 = 50 RwW
RY11 The bit 7 at 2026-41
RY12 P2-38 = 50 RW The bit 8 at 2026-41
RY13 P2-39 = 50 RW The bit 9 at 2026-41
RY14 P2-40 =50 RwW The bit 10 at 2026-41
RY15 P2-41=50 RwW The bit 0 at 2026-41

Refer to Chapter 15-3-5 for more information.

Output for InnerCOM

indication

51 For RS485 output.
Control
For communication output of communication cards (CMC-MODO1,
CMC-EIP01, CMC-PNO1 and CMC-DNO01)
Phvsical Setting of
YS! related Attribute | Corresponding Address
terminal
parameters
RY1 P2-13 = 51 RwW The Bit 0 of 2640
RY2 P2-14 = 51 RwW The Bit 1 of 2640
RY3 P2-15 = 51 RwW The Bit 2 of 2640
Output for communication .
52 MO1 P2-16 = 51 RwW The Bit 3 of 2640
card
MO2 P2-17 = 51 RwW The Bit 4 of 2640
MO3 P2-18 = 51 RwW The Bit 5 of 2640
MO4 P2-19 = 51 RwW The Bit 6 of 2640
MO5 P2-20 = 51 RwW The Bit 7 of 2640
MOG6 P2-21 = 51 RwW The Bit 8 of 2640
MO7 P2-22 = 51 RW The Bit 9 of 2640
MO8 P2-23 = 51 RwW The Bit 10 of 2640
53 Fire mode indication When #58 or #59 is enabled, this function will work.
By pass fire mode
54 When bypass function is enabled in the fire mode, this contact will work.
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Settings Functions Descriptions
55 Motor #1 output
56 Motor #2 output
57 Motor #3 output
58 Motor #4 output When setting multi-motor circulative function, the multi-function output
terminal will automatically set up Pr02-13~Pr02-15 and Pr02-36~Pr02-40
59  Motor #5 output in accordance with Pr12-01’s setting.
60 Motor #6 output
61 Motor #7 output
62 Motor #8 output
. Status of safety output
66 SO contact A(N.O.) Status of drive N.O. (MO=66) N.C. (MO=68)
Normal Broken circuit Short circuit (Close)
(Open)
sTO Short circuit (Close) Bro(koe”e"r:;““'t
68 SO contact B (N.C.) Brokeﬁ Gircuit
STL1~STL3 Short circuit (Close)
(Open)
Multi-function output terminals operate when analog input signal level is
between high level and low level.
03-44: Select the analog signal channel, AVI1, ACI, and AVI2 which is
. . going to be compared.
67 :Cnrz]ailé)\?eglput signal level 03-45: The high level of analog input, factory setting is 50%.
03-46: The low level of analog input, factory setting is 10%.
If analog input > 03-45, then multi-function output terminal operates.
If analog input < 03-46, then multi-function output terminal stops
outputting.
69 Output C_)ommand of Active when the preheating is detected.
Preheating

4 m Multi-function Output Setting

Settings 0000h~FFFFh (0:N.O. ; 1:N.C.)
The setting of this parameter is in hexadecimal.

Factory Setting: 0000h

This parameter is set via bit setting. If a bit is 1, the corresponding multi-function output acts in the

opposite way.

Example:
If Pr02-13=1 and Pr02-18=0, Relay 1 is ON when the drive runs and is OFF when the drive is

stopped.
If Pr02-13=1 and Pr02-18=1, Relay 1 is OFF when the drive runs and is ON when the drive is
stopped.
Bit setting
bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 | bit8 | bit7 | bit6 | bitS | bit4 | bit3 | bit2 | bit1 | bit0

MO20

MO19|MO18|MO17

MO16

MO15|MO14|MO13|MO12|MO11|MO10| Reserved | RY3 | RY2 | RY1
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4 m Terminal Counting Value Attained (return to 0)

Settings 0~65500

Factory Setting: 0

The counter trigger can be set by the multi-function terminal MI6 (set Pr.02-06 to 23). Upon

completion of counting, the specified multi-function output terminal will be activated

(Pr.02-13~02-14, Pr.02-36, 02-37 is set to 18). Pr.02-19 can’t be set to 0.

When the display shows c5555, the drive has counted 5,555 times. If display shows c5555e, it

means that real counter value is between 55,550 to 55,559.

4 m Preliminary Counting Value Attained (not return to 0)

Settings 0~65500

Factory Setting: 0

When the counter value counts from 1 and reaches this value, the corresponding multi-function
output terminal will be activated, provided one of Pr. 02-13, 02-14, 02-36, 02-37 set to 17
(Preliminary Count Value Setting). This parameter can be used for the end of the counting to

make the drive runs from the low speed to stop.

Display value ~GoA0 050 1 NN ann 009 cDOnS  chan:

1.0msec
cOlfic » e

Cupuc Cuu Cuuy
[00-04=01]

TRG [02-06=23]

Counter Trigger

(output signal)
Preliminary Counter Value 02-20=3

> «
1.0msec
The width of trigger signal

RY1Pr.02-13=17 02-13, 02-14, 02-36, 02-37

Terminal Counter Value 02-14=17

RY2Pr.02-14=18

4 m Desired Frequency Attained 1

Factory Setting: 60.00/50.00

Settings 0.00~599.00Hz

4 m The Width of the Desired Frequency Attained 1

Factory Setting: 2.00

Settings 0.00~599.00Hz

4 m Desired Frequency Attained 2

Factory Setting: 60.00/50.00

Settings 0.00~599.00Hz

4 m The Width of the Desired Frequency Attained 2

Factory Setting: 2.00

Settings 0.00~599.00Hz

Once output frequency reaches desired frequency and the corresponding multi-function output
terminal is set to 3 or 4 (Pr.02-13, 02-14, 02-36, and 02-37), this multi-function output terminal will

be ON.
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H
A
Fcmd=60Hz
\\\ 42Hz
02-24=40Hz | 40Hz
02-25=2Hz ) 38Hz
! 12Hz
02-22=10Hz R — 10Hz
02-23=2Hz TN 8Hz
M > T
02-13,02-14, _, !
02-36,02-37, - -
02-13,02-14, _, (1
02-36,02-37, =

m Brake Delay Time

Factory Setting: 0.000
Settings 0.000~65.000 sec

When the AC motor drive runs after Pr.02-32 delay time, the corresponding multi-function output
terminal (12: mechanical brake release) will be ON. It has to use this function with DC brake.

A
4
CA
frequency '
command
07-02 7y 07-03
DC brake 1 DC brake
time during EB_A ! time during
start-up 2T i stopping
| |
Output DC brake V i DC brake
frequency ; } ‘ !
| 1 |
1 3 3
|
RUN STOP | 1
RUN/STOP ; " ; i
1 | o
| | ! |
02-32 prake delay time | >
> Il | I 1
Multi-function output
(mechanical brake release) } 1 ;
Pr.02-11to 02-14=d12 | ! bounce time of mechanical brake
1 % 1
braked release braked
Mechanical brake Time

If this parameter is used without DC brake, it will be invalid. Refer to the following operation
timing.

12.1-02-15



Chapter 12 Description of Parameter Settings | CFP2000

A

zero PA zero
speed | speed

frequency
command

output
frequency

RUN
RUN/STOP J ; !STOP

Multi-function output
(mechanical brake \ \
release) ! | 1
Pr.02-11 to 02-14=d12

brake ‘ release brake
Time

mechanical brake

4 m Output Current Level Setting for Multi-function Output Terminals
Factory Setting: 0

Settings 0~150%
When output current is higher or equal to Pr.02-33, it will activate multi-function output terminal
(Pr.02-13, 02-14 and 02-17 is set to 27).
L When output current is lower or equal to Pr.02-33, it will activate multi-function output terminal
(Pr.02-13, 02-14 and 02-17 is set to 28).

4 m Output Boundary for Multi-function Output Terminals

Factory Setting: 3.00
Settings 0.00~599.00Hz
When output frequency is higher or equal to Pr.02-34, it will activate the multi-function terminal
(Pr.02-13, 02-14, 02-16, 02-17 is set to 29).
When output frequency is lower or equal to Pr.02-34, it will activate the multi-function terminal
(Pr.02-13, 02-14, 02-16, 02-17 is set to 30).

4 m External Operation Control Selection after Reset and Activate
Factory Setting: 0

Settings 0: Disable
1: Drive runs if the run command still exists after reset or re-boots.

Setting 1: in below situation, the driver will automatically run the command, please pay extra
attention.
® Status 1: After the drive is powered on and the external terminal for RUN keeps ON, the drive

will run.
@ Status 2: After clearing fault once a fault is detected and the external terminal for RUN keeps

ON, the drive can run after pressing RESET key.
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m Display the Status of Multi-function Input Terminal

Factory Setting: Read only
Settings Monitoring status of multi-function input terminal

15 14 13 12 11

2 22 2222 3722
bit [15/14[13]12]11]10] 9[8[ 7]6]5][4]3]2]1]0]«—FwD
Fy A A A A A A A Fy A A Fy Fy A { REV
L M 0=0OFF
MI2 1=ON
MI3
Ml4
MI5
MI6
MI7
MI8
MI10 Note
MI11 I 32768 216384 2ts102
MI12 For | Z%a4006 Z:z048  2%1024
MI13 °§;ir%" =512  2=256 2=128
MI14 2=64 2=32 2'=16
MI15 =8 o4 2=2 =

For Example:
If Pr.02-50 displays 0034h (Hex), i.e. the value is 52, and 110100 (binary). It means MI1, MI3 and
MI4 are active.
2° 2" 2° 27 2" 2°
o [1[1Jo 1 Jo[ole—rwo 0V
A A A A R

EV '

mig Seta oo

MI2 =b|t55x2+bT4x2zb|t2x2

MI3 =1x2+1x2+1x2 Nsote ] ]
=32+16+4 2=32 2'=16 2=8

Mi4 =52 F=4 2=2 2=

m Status of Multi-function Output Terminal

Factory Setting: Read only
Settings Monitoring status of multi-function output terminal

15 14 13 12 1

2 2 22222 223
bit |15[14f13]12]11]10]9]8 |7 ]6[5][4]|3]2]1] 0]« —Relay1
A A A 4 4 A 4 F A 4 F A h A

Relay 2
—Re|a¥3 0=OFF
1=0ON
Reserved
Reserved
MO10
MO11 \
MO12
MO13
MO14
MO15 } For [ Now
MO16 [ oplion | % 35768 2% 16384 28192
MO17 Jta0e6 22048 2L 1024
MO18 J=512  2=256 7=128
MO19 =64 7=32 7'=18
MOZOJ F=8  F=4 =2 2=
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For Example:

If Pr.02-51 displays 000Bh (Hex), i.e. the value is 11, and 1011 (binary). It means RY1, RY2 and
MO1 are ON.

2° 2% 2% 2% 2" 2°

0=OFF
bit | 1]0]ofo]1]1|¢—Relay1 _J\
A A A h Relayz
Setting
Relay 3 5 1 0
Reserved = b|t55x 2 +b|1t 1x2 3— bit0Ox 2
=1x2+1x2+1x2 Note
Reserved - 32 +2 + 1 25=32 2‘1:16 21=8
MO10 a5 F=q4 222 =4

m Display External Output terminal occupied by PLC

Factory Setting: Read only
Settings Monitoring status of PLC external output terminal

P.02-52 shows the external multi-function input terminal that used by PLC.

2°0°2°2°2° "3 2732227
bit [15/14[13[12|11]10][ 9[8[ 7]6]|5|4 |3 ]2[1]0]|«—FwD
A ry A A A A A A h A 3 t REV
0=0OFF
M1
MI2 1=ON
MI3
Mi4
MIS
MI6
MI7
MI8

MI10 Note

MI11 Z=3p7ee  2t16384 2L 192
MI12 For J=4086 2=2048  J=1024
MI13 Joption 2=512 2= 256 =128

Mi14 | card | Z=6a =32 2= 16
MI15

2=8 7= 4 2=2 =1

For Example:
When Pr.02-52 displays 0034h (hex) and switching to 110100 (binary), it means MI1, MI3 and
MI4 are used by PLC.

2° 2" 27 2% 2" 2° )
bit[1]1]0[1]0]0je—FwD oo
A A A A REV

Setting
MI1 5 4 2
=bitbx2+bitdx2+bit2x2

MI2 5 4 2

MI3 =1x2+1x2+1x2 N?te 4 3
=32+16+4 2=32 2=16 2=8

Mi4 =52 =4 2=2 =1

m Display External Multi-function Output Terminal occupied by PLC
Factory Setting: Read only

Settings Monitoring status of PLC external multi-function output terminal
P.02-53 shows the external multi-function output terminal that used by PLC.
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15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

2 2 2 2 22 2 22 2
bit [15[1413]12]11]10] 9|8 |7 ]6[5]4[3[2]1]0]|«—Relay1
b h A A - h A r A r A A h h

Relay 2

Relay 3 0=OFF

Reserved 1=ON

Reserved

MO10

MO11 \

MO12

MO13

MO14

MO15 For Note

MO16 | option | JL32768 2-16384 2Lsi92
MO17 card | 5% 4095 2= 2048 2% 1024
MO18 J=512  2=256 2= 128
MO19 2'= 64 =32 2'=16
MOZUJ 2=8 =4 2=2  2=1

For Example:
If the value of Pr.02-53 displays 0003h (Hex), it means RY1and RY2 are used by PLC.

2% 2% 2% 2% 2" 2°

0=OFF
bit|0|o|o|o[1]|1e—Relay1 0N
A F 3 A
Relay 2
Relay 3 Sefting 1 0
= bit1x2+bit0Ox2
Reserved 1 0
R d=1x2+1x2 Note
eserve 241 F=32 =16 2'-8
MO10 3 F=4 222 =1

m Display the Frequency Command Executed by External Terminal

Factory Setting: Read only
Settings 0.00~599.00Hz (Read only)

When the source of frequency command comes from the external terminal, if Lv or Fault occurs
at this time, the frequency command of the external terminal will be saved in this parameter.

EEEERTH 10 Card Type

Factory setting: Read only

Settings 0: No IO Card

: EMC-BPS01 Card

: No |0 Card

: No |0 Card

: EMC-D611A Card

: EMC-D42A Card

: EMC-R6AA Card

: No 10 Card

N OO OO A WON -

m Output Current Level of Preheating

Factory Setting: 0
Settings 0~100%
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[ When a motor drive is not in operation (STOP) and is placed in a cold and humid environment,
enable the preheating function to output DC current to heat up the motor drive can prevent the
invasion of the humidity to the motor drive which creates condensation affecting the normal
function of the motor drive.

[l This parameter sets the output current level from the motor drive to the motor after enabling the
preheating. The percentage of the preheating DC current is 100% to the rated current of the
motor drive (Pr.05-01, Pr.05-13 and Pr.05-34). When setting this parameter, increase slowly the
percentage to reach the sufficient preheating temperature.

m Output Current Cycle of Preheating

Factory Setting: 0
Settings 0~100%

This parameter sets the output current cycle of preheating. 0 ~100% corresponds to 0~10
seconds. When set to 0%, there is no output current. When set to 100%, there is a continuous
output. For example, when set to 50%, a cycle of preheating goes from OFF(5 seconds) to
ON(5 seconds) and vice versa.

[ Related Parameters of Preheating

Parameter | Description Setting Range Explanation
02-72 Output Current | 0~100% (Rated Current of the Motor)

Level of Preheating | 0% No output

0~100% (0~10sec)
02-73 gf;ﬁg;tincyc'e of | 0% No output
9 100% Continuous output
~ Multi-Input Function .

02-01~08 Commands 69 Preheating Command Enable or Disable the
02-26~31 (MFI) Preheating

Multi-Output
02-13~15 Function . Indication  of the
02-36~46 Commands 69 Output Command of Preheating Preheating

(MFO)

@~

Enable the Preheating: When Pr. 02-72 and Pr. 02-73 are NOT set to zero, the preheating is
enabled.

[ Preheating Function A: If Pr. 07-72 and Pr. 07-23 are set before the motor drive stops operation
(STOP), the preheating will be enabled right after the motor drive stops. However if Pr. 07-72
and Pr. 07-73 are set after the motor drives stops operation, then preheating will not be enabled.
Only after the motor drive stops again or restarts, the preheating will be enabled.

[l Preheating Function B: When motor drive is in operation (RUN) or stops operating (STOP), set
Pr. 02-72 and Pr. 02-73 between 1% ~100% and set MFI= 69 and MFI = On. The preheating will
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be enabled when the motor drive stops, No matter if the motor drive is in operation (RUN) or
stops operating (STOP).

) Operation priority: When both the preheating function A and B are given, the function B has the
priority to operate.

Sequential Diagram of the Preheating Function:

Setting Parameters to Enable Preheating (Function A)
Set Pr. 02-72 and Pr. 02-73 not equal to zero (Diagram 50%) and stop running the motor drive,
then the preheating will be enabled to output DC current. In the meantime, MFO (Output
Command of Preheating) will be ON (MFO =69). Once repower on, the preheating function will
be enabled right away. Besides, the sequence of preheating goes from OFF (5 seconds) to ON
(5 seconds). When the motor is in operation (RUN), the preheating function will be off even it is
enabled. Meanwhile, MFO is OFF (MFO =69) and the preheating will be enabled when the
motor drive stops.

F Y
Output i i
Frequence
. o
RUN/STOP P | o
RUN | RUN |
1 | 10s
Pre-heat H | '
DC current H |_| H H
R | ]
:02—73 ! !
MFO=69 i i !
Pre-heat
Indicator

Y

Enable Preheating via Multi-lnput Terminals (Function B)

Set Pr. 02-72 and Pr. 02-73 (Diagram 50%) not equal to zero and set MFI=69, MFI = ON, then
this Function B has the priority to enable/ disable the preheating on the motor drive. In the
meantime, the preheating by parameters is automatically ineffective. If, at this moment, the
motor drive is already not in operation (STOP), the preheating will be enabled to output DC
current and MFO (Output Command of Preheating) will be ON (MFO =69). Besides, the
sequence of preheating goes from OFF (5 seconds) to ON (5 seconds). When the motor is in
operation (RUN), the preheating function will be off even it is enabled. Meanwhile, MFO is OFF
(MFO =69) and the preheating will be enabled when the motor drive stops.
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Output
Frequence

L

MFI=69

Pre-heat enable

L

Pre-heat
DCcurrent

il

RUN/STOP 4

-
]

ON

L

MFO=69 ,
Pre-heat
Indicator — _—

v

Enable DC Brake Function

DC brake and preheating are enabled at the same time. The motor drive operates in the same
logic as mentioned above. The only difference is that when the motor drive is in operation (RUN)
or stops operating (STOP), DC brake will be enabled first. Then when motor drive stops,
preheating will be activated.

&
Output '
Frequence |
07-02 07-03
b | :
MF1=69 i
] Pre-heat enable : :
NERTY ! | :
Pre-heat — ! : !
DCcurrent | H | | i H ’—
Ly i | '
| 02-73 E ! ! .
bl s
RUN | ! ‘ '
RUN .
MFO=69 T ! i
Pre-heat I
Indicator

L4
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03 Analog InputIOutput Parameter ~ This parameter can be set during operation.

4 m Analog Input Selection (AVI1)

Factory Setting: 1

4 m Analog Input Selection (ACI)

Factory Setting: 0

~ HERIE Analog Input Selection (AVI2)

Factory Setting: 0

Settings

0: No function

1: Frequency command (speed limit under torque control mode)
4: PID target value

5: PID feedback signal

6: PTC thermistor input value

11: PT100 thermistor input value

13: PID bias value

When use analog input as PID reference value, Pr00-20 must set 2 (analog input).
Setting method 1: Pr03-00~03-02 set 1 as PID reference input
Setting method 2: Pr03-00~03-02 set 4 as PID reference input

When use analog input as PID compensation value, Pr08-16 must set 1 (Source of PID
compensation is analog input). The compensation value can be observed via Pr08-17.

When it is frequency command or TQC speed limit, the corresponding value for 0~+10V/4~20mA
is 0 — max. output frequency(Pr.01-00)

When Pr.03-00~Pr.03-02 have the same setting, then the AVI1 will be the prioritized selection.

~ FERHE] Analog Input Bias (AVI1)

Factory Setting: 0
Settings -100.0~100.0%

It is used to set the corresponding AVI1 voltage of the external analog input 0.

4 m Analog Input Bias (ACI)

Factory Setting: 0
Settings -100.0~100.0%

It is used to set the corresponding ACI voltage of the external analog input 0.

4 m Analog Voltage Input Bias (AVI2)

Factory Setting: 0
Settings -100.0~100.0%

It is used to set the corresponding AVI2 voltage of the external analog input 0.
The relation between external input voltage/current and setting frequency: 0~10V (4~20mA)
corresponds to 0~Pr01-00 (max. operation frequency).
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~ FEREA Positive/negative Bias Mode (AVI1)

» ERRE] Positive/negative Bias Mode (ACI)

» m Positive/negative Bias Mode (AVI2)

Factory Setting: 0
Settings 0: Zero bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage while serving as the center

4: Serve bias as the center

In a noisy environment, it is advantageous to use negative bias to provide a noise margin. It is
recommended NOT to use less than 1V to set the operation frequency.

4 m Analog Frequency Command for Reverse Run

Factory Setting: 0

Settings 0: Negative frequency is not valid. Forward and reverse run is controlled by
digital keypad or external terminal.
1: Negative frequency is valid. Positive frequency = forward run; negative
frequency = reverse run. Run direction can not be switched by digital
keypad or the external terminal control.

Condition for negative frequency (reverse)
1. Pr03-10=1
2. Bias mode=Serve bias as center
3. Corresponded analog input gain < 0(negative), make input frequency be negative.
In using addition function of analog input (Pr03-18=1), when analog signal is negative after adding,
this parameter can be set for allowing reverse or not. The result after adding will be restricted by
“Condition for negative frequency (reverse)”

|In the diagram below: Black line: Curve with no bias. Gray line: curve with bias|

1.

PIEQUBhEY Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

A
60 Hz

54 Hz

Pr.03-10 (Analog Frequency Command for Reverse Run)
e S A S S V' 0: Negative frequency is not valid.
W aT8543821 )|\ 123456788910 Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency =reverse run.
Direction cannot be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)= 100%
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Frequency Pr.03-03=10%
60HzA Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center

4: Serve bias as the center
6Hz

Ve
10987654321 12345678910

10087654321 12 34 56 7 8910

4 r—r—r—t—r—r—r—r—r—r V
10987654321 12345678910

>V Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or

external teriminal control.
Pr.03-11Analog Input Gain (AV1)=100%

Frequency Pr.03-03=10%

A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
54Hz 0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

~#»V Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1(AVI1) = 100%

Frequency Pr.03-03=10%
60H z“ Pr.03-07~03-09 (Positive/Negative Bias Mode)
54Hz 0: No bias

1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

brix Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.

Forward and reverse run is controlled

by digital keypad or external terminal.
1: Negative frequency is valid.

Paositive frequency = forward run;

negative frequency = reverse run.

Direction can not be switched by digital keypad

or external terminal control.

Pr.03-11 Analog Input Gain1 (AVI 1) =100%
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5.
. Pr.03-03=10%
reagency Pr.03-07~03-09 (Positive/Negative Bias Mode)
60Hz 0: No bias
54Hz 1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency CommandforReverse Run)
-V 10987654321 1234567 8910 v 0: Negative frequency is not.valld.
Forward and reverse run is controlled

by digital keypad or external terminal.
1: Negative frequency is valid.

Positive frequency = forward run;

negative frequency = reverse run.

Direction can not be switched by digital keypad

or external terminal control.

Pr.03-11 Analog Input Gain 1(AVI 1)= 100%

6.
Frequency Pr.03-03=10%
e Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias
1: Lowerthanorequaltobias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Yoosr6543211/i2sas070510 " Pr03-10 (Analog Frequency Command for Reverse Run)

~6Hz 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Directioncan not be switched by digital keypad

or external terminal control.
Pr.03-11Analog Input Gain 1(AVI1 )= 100%

7.
Frequency Pr.03-03=10%
A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
S4Hz 0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center
6Hz

< >V
10987654321 12345678910 Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad
or external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI 1) =100%
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Frequency Pr.03-03=10%

60HZA Pr.03-07~03-09 (Positive/Negative Bias Mode)
54Hz 0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Ve vy Pr.03-10 (Analog Frequency Command for Reverse Run)
-6Hzf 12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad
or external terminal control.

Pr.03-11 Analog Input Gain 1(AVI 1)=100%

Frequency Pr.03-03=-10%
A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

6H 4: Serve bias as the center
z

V' Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Negative frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI 1)=100%

< >
10987654321 1234567 8910

10.

Frequency Pr.03-03=-10%
A
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

60Hz

NV s p\yy  Pr.03-10 (Analog Frequency Command for Reverse Run)
10987654321 12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad

or external terminal control.
Pr.03-11 Analog Input Gain 1 (AVI 1 )=100%
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11.

Frequency
A
60Hz

6Hz

10987654321 12345678910

12.

Frequency

A
60Hz

6Hz

10987654321 1234567 8910

13.

Frequency

A
60Hz

6Hz

< >
10987654 321 1234567 8910

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)=100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency =reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)=100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2. Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)=100%
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Frequency

60Hz

A

10987654321

15.

'
12345678910

Frequency

r
60Hz

6Hz

h

Vo8 7654321

-V

16.

2345878010 Y

Frequency

F
60Hz

6Hz

h

10987654 32 1

Tssase78910 Y
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Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad
or external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)=100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or

external terminal control.
Pr.03-11 Analog Input Gain 1(AVI 1) =100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or

external terminal control.
Pr.03-11 Analog Input Gain 1(AVI 1) = 100%
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17.

Frequency Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

A
60Hz

ey el o o g Pr.03-10 (Analog Frequency Command for Reverse Run)
100678654321 12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency =reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI1)=111.1%
10/9=111.1%

18.
Frequency Pr.03-03=10%
A Pr.03-07~03-09 (Positive/Negative Bias Mode)
60Hz .
0: No bias

1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11Analog Input Gain 1 (AVI 1)=111.1%

6.66Hz |

»

10987654321 | 12345678910

10/9 =111. 1%
19.
Frequency Pr.03-03=10%
y
BDHzi Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

V4 Pr.03-10 (Analog Frequency Command for Reverse Run)
109876543211 12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

6.66Hz

Pr.03-11 Analog Input Gain 1(AVI 1) =111.1%
10/9=111.1%
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20.

Frequency

A
60Hz

6.66Hz

21.

1234 56 78910

Frequency

A
60Hz

10987654321

22.

1234567 8910

Frequency

A
60Hz

6.66Hz

4
10987654321

>V
1234567 8910
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Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than orequalto bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

V 0: Negative frequency is not valid.

Forward and reverse run is controlled

by digital keypad or external terminal.
1: Negative frequency is valid.

Positive frequency = forward run;

negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-11 Analog Input Gain 1 (AVI 1) = 111.1%
10/9 =111, 1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr03-11 Analog Input Gain 1(AVI 1) =111.1%
10/9=111. 1%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr03-11Analog Input Gain1 (AVI1)=111.1%
10/9=111.1%
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23.

Frequency Pr.03-03=10%

A
60Hz

6.66Hz

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

»v Pr.03-10 (Analog Frequency Command for Reverse Run)

24.

V9876545211 12345678310 0: Negative frequency is not valid.

Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr03-11 Analog Input Gain 1 (AVI 1) = 111.1%
10/9 =111.1%

Frequency Pr.03-03=10%

A
60Hz

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1; Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

-6.66Hz

25.

- \/
/12345678910 0: Negative frequency is not valid.

Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr03-11 Analog Input Gain 1 (AVI1) =111.1%
10/9=111.1%

Frequency Pr.03-07~03-09 (Positive/Negative Bias Mode)

A
60Hz

6Hz

0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center
Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.

a4
10987654321

123456789 10> Forward and reverse run is controlled

by digital keypad or external terminal.

: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

=N

Calculate the bias: 60-6Hz _ 6-OHz - 10 _.
v xv) VT g T

: Pr.03-03=% x 100% =-11.1%

Calculate the gain: pr.03-11= 10V x100% = 90.0%
1AV
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Frequency

A
60Hz

V0087654321

27.

Freque

A
60Hz

6Hz
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4
10987654321

28.

Y
12345678910

Frequency

A
60Hz

6Hz

4
10987654321

>V
12345678810
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Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias: 80-6Hz _ 6-0Hz w\,_ 10 _ 4 44y

10V (0-XV) .9
Pr.03-03:% x 100% =-11.1%
10V

Calculate the gain: pr.03-11= x100% = 90.0%

111V

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ 6-OHz .\, 10 __4 44y

10V (0-XV) -9
.-Pr.03—03=% x 100% =-11.1%
Calculate the gain: pr.03-11= 11101\-"\/ x100% = 90.0%
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>V

29.
Frequency
A
60Hz|
6Hz
-/« »
10987654321 | 1234567 8910
Frequency
A
60Hz

>V

-V
109876654 321

31.

Frequency

A
60Hz

6Hz

1234567 8910

-V »
10987654321 1234567 8910

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lowerthanorequaltobias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (AnalogFrequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal contral.

Calculate the bias: 60-6Hz _ 6-0Hz ,_ 10 _
10V (0-XV) xv g MWV

. Pr.03-03=: 1—(1)1 x 100% =-11.1%

Calculate the gain: pPr.03-11= 1101\,\/7(1[][]%: 90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.

1: Negative frequency is valid.

Positive frequency = forward run;
negative frequency = reverse run.

Direction can not be switched by digital keypad or

external terminal control.

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
: Neagative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

-

Calculate the bias: 60-6Hz _ 6-0Hz y\,_ 10 __
10V (0-XV) xv -9 T

"‘Pr.03—03=% *x100% =-11.1%

Calculate the gain: pr.03-11= 1101Vx1gg%= 90.0%
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32.
Frequency Pr.03-07~03-09 (Positive/Negative Bias Mode)
BUH‘ 0: No bias
z 1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
GHz 0: Negative frequency is not valid.
—Vﬂmg 57654321 123456780 10’ Forvya.rd and reverse runis Contrqlled
by digital keypad or external terminal.
: Neagative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

-

Calculate the bias: 60-6Hz _ 6-OHz =10 _.
10V oxy) V=g =1y

Pr.oa-u:s:% x 100% =-11.1%

Calculate the gain: pr.03-11= 1101\!'\/,!100% = 90.0%

Pr.00-21=0 (Dgital keypad control and d run in FWD direction)
Frequency Pr.03-05 Analog Positive Voltage Input Bias (AVI2) =10%
A Pr.03-07~03-09 (Positive/Negative Bias Mode)
B0Hz i )
0: No bias
54Hz 1: Lowerthan or equal to bias
2: Greaterthan or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
b'1 2 3 4 Pr.03-10 (Analog Frequency Command for Reverse Run)
< »V  0: Negative frequency is not valid.
56 7 8 9 10 Forward and reverse run is controlled
5.5V by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency forward run;
negative frequency reverse run
Direction cannot be switched by digital keypad or
external terminal control
Pr.03-13 Analog Input Gain 3 (AVI2)=100%
Pr.03-14 Analog Input Gain 4 (AVI2)=100%
34.
Pr.00-21=0 (Dgital keypad control and d run in FWD direction)
Frequency Pr.03-05 Analog Positive Voltage Input Bias (AVI2)=10%
A Pr.03-07~03-09 (Positive/Negative Bias Mode)
60Hz 0: Nobias
54Hz : '
1: Lowerthan or equal to bias
2: Greaterthan or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
Pr.03-10 (Analog Frequency Command for Reverse Run)
< »V 0: Negative frequency is not valid.
0.5V 56 7 8 9 10 Forward and reverse run is controlled
’ by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency forward run;
negative frequency reverse run
Direction cannot be switched by digital keypad or
external terminal control
Pr.03-13 Analog Input Gain 3 (AVI2)=100%

Pr.03-14 Analog Input Gain 4 (AVI2)=100%
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35.

Frequency

A
60Hz
54Hz

-V

Pr.00-21=0 (Dgital keypad control and d run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) =10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greaterthan or equal to bias

3: The absolute value of the bias voltage

while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.

r's

10

36.

Frequency

GOHzA:

54Hz|

37.

Frequency

A
60Hz

54Hz

-V4

Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency forward run;
negative frequency reverse run
Direction cannot be switched by digital keypad or
external terminal control

Pr.03-13 Analog Input Gain 3 (AVI2)=100%
Pr.03-14 Analog Input Gain 4 (AV12)=100%

Pr.00-21=0 (Dgital keypad control and d run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AV12) =10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

3

.

: Negative frequency is valid.
Positive frequency forward run;

negative frequency reverse run
Direction cannot be switched by digital keypad or
external terminal control

Pr.03-13 Analog Input Gain 3 (AVI2)= 100%
Pr.03-14 Analog Input Gain 4 (AVI2)=100%

Pr.00-21=0 (Dgital keypad control and d run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AV12) =10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

Lower than or equal to bias

Greater than or equal to bias

The absolute value of the bias voltage

while serving as the center

4: Serve bias as the center

i
2:
3:

Pr.03-10 (Analog Frequency Command for Reverse Run)

5'6 7 8 9
5.5V

10

60Hz

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

-

: Negative frequency is valid.
Positive frequency forward run;

negative frequency reverse run
Direction cannot be switched by digital keypad or
external terminal control

Pr.03-13 Analog Input Gain 3 (AVI2)=100%

Pr.03-14 Analog Input Gain 4 (AVI2)= 100%
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Frequency

A
60Hz

0.5V

39.

Frequency

A
60Hz
54Hz

0 I A Y S >V
5 6 7 10
5.5V
60Hz

0.5V
40.
Frequency
A
80Hz
54Hz

1
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Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1:Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)= 100%
Pr.03-14 Analog Input Gain 4 (AVI2)= 100%

Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)= 100%
Pr.03-14 Analog Input Gain 4 (AVI2)=100%

Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1:Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

U;V 0: Negative frequency is not valid.

Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)=100%
Pr.03-14 Analog Input Gain 4 (AVI2)=100%
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41.
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
A Pr.03-07~03-09 (Positive/Negative Bias Mode)
60Hz .
0: No bias

1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
T 1O>V 0: Negative frequency is not valid.
Forward and reverse run is controlled

5.5V by digital keypad or external terminal.
: Negative frequency is valid.

Positive frequency = forward run;

negative frequency = reverse run.

Direction can not be switched by digital keypad or

external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain4 (AVI2) =111.1%

—_

42.

Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
& Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%

60HZ Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

0, 1,2 3 4 »V Pr.03-10 (Analog Frequency Command for Reverse Run)
5,6 7 8 9 10 0: Negative frequency is not valid.
5.5V Forward and reverse run is controlled
by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)=100%

Pr.03-14 Analog Input Gain 4 (AVI2)=90.9%
(10/11)*100%=90.9%

43.

Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
e Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

A
60Hz

1.2 3 4 Y Pr.03-10 (Analog Frequency Command for Reverse Run)
5.6 7 8 9 10 0: Negative frequency is not valid.
5.5V Forward and reverse run is controlled
by digital keypad or external terminal.
: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain 4 (AVI12)=90.9%
(10/11)*100%=90.9%

A

=
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44,
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
GGHzA Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
5.5y Forward and reverse run is controlled
by digital keypad or external terminal.
: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain 4 (AVI2)=90.9%
(10/11)*100%=90.9%

=y

45,
Pr.00-21=0 (Digital keypad control and run in FWD direction)
Frequency Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
A Pr.03-07~03-09 (Positive/Negative Bias Mode)
60Hz 0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
01 2 3 4 Pr.03-10 (Analog Frequency Command for Reverse Run)
-V« e 7 8 9 10>V 0: Negative frequency is not valid.
Forward and reverse runis controlled
2.5V by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
60Hz Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain 4 (AVI2)=100%
46.
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
A Pr.03-05 Analog Positive Voltage Input Bias (AVI2) = 10%
B0Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

,0 1 2 3 4 .y Pr.03-10 (Analog Frequency Command for Reverse Run)
h %6 7 8 9 10 0: Negative frequency is not valid.
5 5V Forward and reverse run is controlled
by digital keypad or external terminal.

1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)=100%

Pr.03-14 Analog Input Gain 4 (AVI12) = 90.9%
(10/11)*100%=90.9%

60Hz
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47.
Frequency Pr.00-21=0 (Digital kgypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AV12) = 10%
GQHZ‘ Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
\ 1: Lower than or equal to bias
2: Greater than or equal to bias
N\ 3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
0 1 2 3 4 y Pr.03-10 (Analog Frequency Command for Reverse Run)
o 5 6 7 8 9 10 >V 0: Negative frequency is not valid.
i Forward and reverse run is controlled
' by digital keypad or external terminal.
1: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
60Hz Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain 4 (AVI2)=90.9%
(10/11)*100%=90.9%
48.
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AV12) =10%
60Hz‘ Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
: Negative frequency is valid.
Positive frequency = forward run;
negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.

Pr.03-13 Analog Input Gain 3 (AVI2)=111.1%
(10/9)*100%=111.1%
Pr.03-14 Analog Input Gain 4 (AVI2) =90.9%
(10/11)*100%=90.9%

o)

» HERH Analog Input Gain (AV11)

N m Analog Input Gain (ACI)

4 m Analog Positive Input Gain (AVI2)

4 m Analog Negative Input Gain (AVI2)

Factory Setting: 100.0
Settings -500.0~500.0%

Parameters 03-03 to 03-14 are used when the source of frequency command is the analog

voltage/current signal.

~ FERE Analog Input Filter Time (AVI1)

4 m Analog Input Filter Time (ACI)

» ERE Analog Input Filter Time (AVI2)

Factory Setting: 0.01
Settings 0.00~20.00 sec

These input delays can be used to filter noisy analog signal.

12.1-03-18



Chapter 12 Description of Parameter Settings | CFP2000

When the setting of the time constant is too large, the control will be stable but the control
response will be slow. When the setting of time constant is too small, the control response will be
faster but the control may be unstable. To find the optimal setting, please adjust the setting
according to the control stable or response status.

4 m Addition Function of the Analog Input

Factory Setting: 0
Settings 0: Disable (AVI1, ACI, AVI2)
1: Enable
When Pr03-18 is set to 1:
EX1: Pr03-00=Pr03-01=1  Frequency command= AVI1+ACI
EX2: Pr03-00=Pr03-01=Pr03-02=1  Frequency command = AVI1+ACI+AVI2
EX3: Pr03-00=Pr03-02=1  Frequency command = AVI1+AVI2
EX4: Pr03-01=Pr03-02=1  Frequency command = ACI+AVI2
L When Pr.03-18 is set to 0 and the analog input setting is the same, the priority for AVI1, ACI and
AVI2 are AVI1>ACI>AVI2.

Frequency

o Fmax(01-00)
Fcommand=[(ay blas)*gam]*lov or 16mA or 20mA

Fcommand: the corresponding
frequency for 10Vor 20mA

ay:0-10V, 4-20mA, 0-20mA

bias : Pr.03-03,Pr. 03-04, Pr.03-05

gain : Pr.03-11, Pr.03-12, Pr.03-13, Pr.03-14

Voltage

m Treatment to 4~20mA Analog Input Signal Loss

Factory Setting: 0
Settings 0: Disable
1: Continue operation at the last frequency
2: Decelerate to stop
3: Stop immediately and display ACE
This parameter determines the behavior when 4~20mA signal is loss, when AVic (Pr.03-28=2) or
AClc (03-29=0).
When Pr.03-28 is not set to 2, it means the voltage input to AVI terminal is 0~10V or 0~20mA. At
this moment, Pr.03-19 will be invalid.

When Pr.03-29 is set to 1, it means the voltage input to ACI terminal is for 0~10V. At this moment,
Pr.03-19 will be invalid.

When setting is 1 or 2, it will display warning code “AnL” on the keypad. It will be blinking until the
loss of the ACI signal is recovered.

When the motor drive stops, the condition of warning does not exist, then the warning will
disappear.
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~ EREE Multi-function Output 1 (AFM1)
~ EREEE] Mutti-function Output 2 (AFM2)

Settings 0~23

Factory Setting: 0

Factory Setting: 0

Function Chart

Settings Functions Descriptions

0 Output frequency (Hz) Max. frequency Pr.01-00 is regarded as 100%.

1 Frequency command (Hz) Max. frequency Pr.01-00 is regarded as 100%.

2 Motor speed (Hz) Max. frequency Pr.01-00 is regarded as 100%.

3 Output current (rms) (2.5 X rated current) is regarded as 100%

4 Output voltage (2 X rated voltage) is regarded as 100%

5 DC Bus Voltage 450V (900V)=100%

6 Power factor -1.000~1.000=100%

7 Power Rated power is regarded as 100%

9 AVI1 0~10V/ 0~20mA/ 4~20mA =0~100%

10 |ACI 4~20mA/ 0~10V/ 0~20mA =0~100%

11 AVI2 0~10V/ 0~20mA/ 4~20mA =0~100%

20  |Output for CANopen control For CANopen analog output

21 RS485 analog output E’;?T:/A?jn:ggt?gg(gmplgsemal communication as control of

29 Analog output for For communication output (CMC-MODO01, CMC-EIPO1,

communication card CMC-PNO1, CMC-DNO1)

Pr.03-32 and Pr.03-33 controls voltage/current output

23 (Constant voltage/current output :;31/16 (I)O% of Pr.03-32 corresponds to 0~10V of AFM1.
0~100% of Pr.03-33 corresponds to 0~10V of AFM2.

~ FEREH Gain of Analog Output 1 (AFM1)
~ FEREER] Gain of Analog Output 2 (AFM2)

Settings 0~500.0%
It is used to adjust the analog voltage level (Pr.03-20) that terminal AFM outputs.

Factory Setting: 100.0

Factory Setting: 100.0

This parameter is set the corresponding voltage of the analog output 0.

~ |FEREEEE] Analog Output 1 when in REV Direction (AFM1)

Factory Setting: 0

~ EREEE] Analog Output 2 when in REV Direction (AFM2)

Factory Setting: 0
Settings 0: Absolute value in REV direction
1: Output OV in REV direction; output 0~10V in FWD direction
2: Output 5~0V in REV direction; output 5~10V in FWD direction
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10V (20mA) 10V (20mA) 10V (20mA)
P < » FER 3R
" OV ! " OV /E 5V /E+
,° (0mA) ,¢ (0mA) (12mA)
‘ 03-22=0 ‘ 03-22=1 03-22=2
03-25=0 03-25=1 03-25=2

Selections for the analog output direction

~ FEREEH AFM2 Output Bias

Factory Setting: 0.00
Settings -100.00~100.00%

Example 1, AFM2, 0~10V is set output frequency, the output equation is

Output Frequency

01-00
Example 2, AFM2, 0~20mA is set output frequency, the output equation is

10V x(

)x 03-24+10V x03-27

Output Frequency

01-00
Example 3, AFM2, 4~20mA is set output frequency, the output equation is

20mA x ( )% 03-24 + 20mA x 03-27

Output Frequency

01-00
This parameter can set the corresponded voltage of 0 for analog output.

4mA +16mA x ( )% 03-24 +16mA x 03 -27

~ EREER] AV11 Selection

Factory Setting: 0
Settings 0: 0~10V
1: 0~20mA
2: 4~20mA

V4 m ACI Selection

Factory Setting: 0
Settings 0: 4~20mA
1: 0~10V
2: 0~20mA

When changing the input mode, please check if the switch of external terminal (SW3, SW4)
corresponds to the setting of Pr.03-28~03-29.

m Status of PLC Output Terminal

Factory Setting: Read
only
Settings 0~65535
Monitor the status of PLC analog output terminals

P.03-30 shows the external multi-function output terminal that used by PLC.
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215 214 213 212 2!1 210 2‘3 28 27 26 25 24 2,1 22 21 2[} N?.te - |
o [saflarfa o [oTrTo[s[s[a[2ToJe—mm | fiome Lo

2=512  2=256 2=128
0=0OFF 2=64 2'=32 2'=16
1=ON 2=8 2=4 2=2 2=1

For Example:
If the value of Pr.03-30 displays 0002h (Hex), it means AFM1and AFM2 are used by PLC.

9? 2% 2% 9% 2' 9? 0=OFF Setting
= 1 0
bit[o]ofo[o[1]0}e—arm1 "N —bit1x2+bit0X2 [
r  AFM2 -1 +1 2=32 2'=18 2=8
-2 g=4 2=2 2'=1

4 m AFM2 Output Selection

4 m AFM1 Output Selection

Factory Setting: 0
Settings  0: 0~20mA output
1: 4~20mA output

» m AFM1 DC output setting level

~ | HEREE] AFM2 DC Output Setting Level

Factory Setting: 0.00
Settings 0.00~100.00%

Pair with Multi-Function Output : 23, Pr03-32 and Pr03-33 can output constant AFM voltage.
Set Pr03-32 between 0 to 100%.00 to correspond to 0~10V of AFM1
Set Pr03-33 between 0 to 100.00 % to correspond to 0~10V of AFM2

V% m AFM1 Filter Output Time

V% m AFM2 Filter Output Time

Factory Setting: 0.01
Settings 0.00~20.00 sec.

~ HEREE] Mo by Al level

Factory Setting: 0
Settings 0: AVI1
1: ACI
2: AVI2

V4 m MO Output by Source of Al Upper level

Factory Setting: 50.00%
Settings -100.00%~100.00%

V4 m MO Output by Source of Al Lower level

Factory Setting: 100.00%
Settings -100.00%~100.00%
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This function requires working with Multi-function Output item “67” Analog signal level achieved.
The MO active when Al input level is higher than Pr. 03-45 Al Upper level. The MO shutoffs when
the Al input is lower than Pr. 03-46 Al Lower level.

Al Upper level (Pr. 03-45) must be higher than Al Lower level (Pr. 03-46).

4 m Analog Input Curve Selection

Settings 0: Regular Curve

Factory Setting: 0

—

: 3 point curve of AVI1

2: 3 point curve of ACI

3: 3 point curve of AVI 1& ACI

4: 3 point curve of AVI2

5: 3 point curve of AVI 1& AVI2

6: 3 point curve of ACI & AVI2

: 3 point curve of AVI1 & ACI & AVI2

This parameter calculates by analog input.

~

Set Pr03-50 = 0, all analog input signal are calculated by using bias and gain.

Set Pr03-50 =1, AVI1 is calculated by using frequency and voltage/current in corresponding
format (Pr03-51 ~ Pr03-56), other analog input signals are calculated by using bias and gain.

Set Pr03-50 =2, ACl is calculated by using frequency and voltage/current in corresponding format
(Pr03-57 ~ Pr03-62), other analog input signals are calculated by using bias and gain.

Set Pr03-50 =3, AVI1 and ACI are calculated by using frequency and voltage/current in
corresponding format (Pr03-51 ~ Pr03-62), other analog input signals are calculated by using
bias and gain.

Set Pr03-50 =4, AVI2 is calculated by using frequency and voltage in corresponding format
(Pr03-63 ~ Pr03-68), other analog input signals are calculated by using bias and gain.

Set Pr03-50=5, AVI1 and AVI2 are calculated by using frequency and voltage/current in
corresponding format (Pr03-51~ Pr03-5, Pr03-63~Pr03-68), other analog input signal are
calculated by using bias and gain.

Set Pr03-50=6, ACI and AVI2 are calculated by using frequency and voltage/current in
corresponding format (Pr03-57 ~ Pr03-68), other analog input signals are calculated by using
bias and gain.

Set Pr03-50=7, all the analog input signals are calculated by using frequency and voltage/current
in corresponding format (Pr03-51 ~ Pr03-68)

~ HEEER Avi1 Low Point

Factory Setting: 0.00
Settings 03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

4 m AVI1 Proportional Low Point

Factory Setting: 0.00
Settings -100.00~100.00%
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~ FEEEE] Avi1 Mid-Point

Settings 03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

Factory Setting: 5.00

~ FEBEER] Avi1 Proportional Mid-Point

Settings -100.00~100.00%

Factory Setting: 50.00

~» HEBEE] Avi1 High Point

Settings 03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

Factory Setting: 10.00

~ FEBEFA Avi1 Proportional High Point

Settings -100.00~100.00%

Factory Setting: 100.00

B

Max. operation frequency).

B

When Pr.03-28 = 0, AVI1 setting is 0~10V and the unit is in voltage (V).
When Pr.03-28 # 0, AVI1 setting is 0~20mA or 4~20mA and the unit is in current (mA).
When setting analog input AVI1 to frequency command, it 100% corresponds to Fmax (Pr.01-00

The 3 parameters (Pr03-51, Pr03-53 and Pr03-53) must meet the following argument: P03-51 <

P03-53 < P03-55. The 3 proportional points (Pr03-52, Pr03-54 and Pr03-56) doesn’t have any
limit. Between two points is a linear calculation. The ACI and AVI2 are same as AVI1.

The output % will become 0% when the AVI1 input value is lower than low point setting.
For example: Pr.03-51=1V, Pr.03-52=10%, below (including) 1V all output 0%. If the value beats
between 1V and 1.1V, the output frequency of driver will beat between 0%~10%.

Pr 03-51=0V ; Pr 03-52=0%
Pr 03-53=5V ; Pr 03-54=50%
Pr 03-55=10V ; Pr 03-56=100%

Pr 03-51=0V ; Pr 03-52=100%
Pr 03-53=5V ; Pr 03-54=50%
Pr 03-55=10V ; Pr 03-56=0%

Frequency
3

4
60Hz
Pr03-56 —P“ 00%)

30Hz
Pr03-54—» (50%)

Frequency

A
- 60Hz
Pr03 52—’(100%)

_ 30H
Pr03-54— 30

4
e

Pro3-51

} 12345678910

> v Pr03-56 —»k
1234567 8910

Pro3-51

Pro3-53 Pr03-55
Pr03-51=1V ; Pr 03-52=10%
Pr 03-53=5V ; Pr 03-54=50%
Pr 03-55=10V ; Pr 03-56=100%

Pr03-53 Pr03-55

Pr03-51=1V ; Pr 03-52=10%
Pr 03-53=5V ; Pr 03-54=50%
Pr 03-55=9V ; Pr 03-56=100%
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Pr03-56 —» 60Hz|

(100%)
|
iz 345678910

Pr03-51 Pr03-53 Pr03-55

30H
Pro3-54 — 302

6Hz
(10%)

Pr03-52 —»

Pr 03-51=0V ; Pr 03-52=10%
Pr 03-53=5V ; Pr 03-54=50%
Pr 03-55=10V ; Pr 03-56=100%
Frequency

r
60Hz
Pr03-56—>(100%)

_ 30Hz
Pr03-54 —» (50%)

L 6H
Pr03-52 = Sz,

F

r123458?8910

Pr03-51
Pr03-53 Pr03-55
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Frequency

3
-56—p 60H
P103-56— 50tz

| 30Hz
PrO03-54—» (50%)

Pr03-52 —»

1

Pr03-51

vV
} 12345678910

Pr03-53 Pr03-55

Pr 03-51=1V ; Pr 03-52=0%
Pr 03-53=5V ; Pr 03-54=50%

Pr 03-55=10V ; Pr 03-56=100%
Frequency

- 60Hz
Pr03-56 _’(100%)

30Hz
Pr03-54 —» (50%)

-
L

12345678910

f

Pr03-51 Pr03-53 Pr0o3-55

Pr03-52

~ EREI AC! Low Point

Settings Pr.03-29=1, 0.00~10.00V

Pr.03-29#1, 0.00~20.00mA

Factory Setting: 4.00

» m ACI Proportional Low Point

Settings -100.00~100.00%

Factory Setting: 0.00

~ FEREE] AC! Mid-Point

Settings 03-29=1, 0.00~10.00V
03-29#1, 0.00~20.00mA

Factory Setting: 12.00

~ FERH Ac! Proportional Mid-Point

Settings -100.00~100.00%

Factory Setting: 50.00

~ FEREH Ac! High Point

Settings 03-29=1, 0.00~10.00V
03-29#1, 0.00~20.00mA

Factory Setting: 20.00
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4 m ACI Proportional High Point

B B

Factory Setting: 100.00
Settings -100.00~100.00%

When Pr.03-29=1, ACI setting is 0~10V and the unit is in voltage (V).

When Pr.03-29#1, ACI setting is 0~20mA or 4~20mA and the unit is in current (mA).

When setting analog input ACI to frequency command, it 100% corresponds to Fmax (Pr.01-00
Max. operation frequency).

The 3 parameters (Pr03-57, Pr03-59 and Pr03-61) must meet the following argument: P03-57 <
P03-59 < P03-61. The 3 proportional points (Pr03-58, Pr03-60 and Pr03-62) doesn’t have any
limit. Between two points is a linear calculation.

The output % will become 0% when the ACI input value is lower than low point setting.

For example:

P03-57 = 2mA; P03-58 = 10%. The output will become 0% when AVI1 input is lower than 2mA. If
the AClI input is swing between 2mA and 2.1mA, drive’s output frequency will beat between 0%
and 10%.

» EREE] Positive AVI2 Voltage Low Point

Factory Setting: 0.00
Settings 0.00~10.00V

4 m Positive AVI2 Voltage Proportional Low Point

Factory Setting: 0.00
Settings -100.00%~100.00%

~ [FEREE Positive AVI2 Voltage Mid-Point

Factory Setting: 5.00
Settings 0.00~10.00V

4 m Positive AVI2 Voltage Proportional Mid Point

Factory Setting: 50.00
Settings -100.00%~100.00%

~ FEREE Positive AVI2 Voltage High Point

Factory Setting: 10.00
Settings 0.00~10.00V

4 m Positive AVI2 Voltage Proportional High Point

(an

Factory Setting: 100.00
Settings -100.00%~100.00%

When AVI2 Selection (Pr03-28) is AVI1, the setting range of Pr03-51, Pr03-52, Pr03-55 have to
be 0.00~10.00 or 0.00~20.00.

When ACI Selection (Pr03-29) is AVI1, the setting range of Pr03-57, Pr03-59 and Pr03-61 have to
be 0.00~10.00 or 0.00~20.00.

The analog input values can be set at Pr03-51 ~ Pr03-68 and the maximum operating frequency
can be set at Pr01-00. The corresponding functions of open-loop control are shown as image
below.
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03-56
03-62
03-68

03-54
03-60
03-66

03-52
03-58
03-64

Analog Input

03-51 03-53 03-55 20mAS10V
03-57 03-59 03-61
03-63 03-65 03-67
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04 MuIti-Step Speed Parameters » This parameter can be set during operation.

4 m 1st Step Speed Frequency

4 m 2nd Step Speed Frequency

4 m 3rd Step Speed Frequency

4 m 4th Step Speed Frequency

» m 5th Step Speed Frequency

4 m 6th Step Speed Frequency

4 m 7th Step Speed Frequency

4 m 8th Step Speed Frequency

» m 9th Step Speed Frequency

4 m 10th Step Speed Frequency

4 m 11th Step Speed Frequency

4 m 12th Step Speed Frequency

4 m 13th Step Speed Frequency

» m 14th Step Speed Frequency

4 m 15th Step Speed Frequency

Settings 0.00~599.00Hz

Factory Setting: 0.00

The Multi-function Input Terminals (refer to setting 1~4 of Pr.02-01~02-08 and 02-26~02-31) are
used to select one of the AC motor drive Multi-step speeds (max. 15 speeds). The speeds

(frequencies) are determined by Pr.04-00 to 04-14 as shown in the following.

The run/stop command can be controlled by the external terminal/digital keypad/communication

via Pr.00-21.

Each one of multi-step speeds can be set within 0.00~600.00Hz during operation.

Explanation of the timing diagram for multi-step speeds and external terminals

The Related parameter settings are:

1. Pr.04-00~04-14: setting multi-step speeds (to set the frequency of each step speed)
2. Pr.02-01~02-08, 02-26~02-31: setting multi-function input terminals (multi-step speed 1~4)

B Related parameters:
01-22 JOG Frequency

02-01 Multi-function Input Command 1 (MI1)
02-02 Multi-function Input Command 2 (MI2)
02-03 Multi-function Input Command 3 (MI3)
02-04 Multi-function Input Command 4 (Ml4)
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Frequency

04-07

JOG Freq.
01-22

[Maste Spéed% | | ! | | ! ‘ | | | !
1123 4.5 6 78 9 10 11 12 13 14 15|

Run/Stop
PU/external terminals
/communication | : : |

S g 1st speed 1

S wgd Jond speed _OFE ON _[on | [onN ] [oN]

S O 1 R e

[ i ! I ! ! !

A B R R

S 653 | athspeed oFF i T ON L
Jog Freq. OFF | | . . bbb b1 ON

Multi-speed via External Terminals

BEEEH] PLc Buffer 0

BEEEH rLc Buffer 1

BEEEF r.c Buffer 2

BEEEE] rLc Buffer 3

BEEEE] rLc Buffer 4

BEEEE rLc Buffer 5

BEEETA rLc Buffer 6

BEEEN] r.c Buffer 7

BEEEF] rLc Buffer 8

BEEEE] rLc Buffer 9

m PLC Buffer 10

m PLC Buffer 11

PEREEE PLc Buffer 12

BFEREE] PLc Buffer 13

BERFE] FLc Buffer 14

BERE] FLc Buffer 15

BFEREE FLc Buffer 16

BFERE FLc Buffer 17

m PLC Buffer 18

BERFE] FLc Buffer 19

Factory Setting: 0
Settings 0~65535

The Pr 04-50~Pr04-69 can be combined with PLC or HMI programming for variety application.
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05 Motor Parameters ~ This parameter can be set during operation.

m Motor Auto Tuning

Factory Setting: 0
Settings 0: No function
1: Rolling test for induction motor(IM) (Rs, Rr, Lm, Lx, no-load current)
[motor running]
2: Static test for induction motor [motor not running]
5: Dynamic test for PM (SPM) motor [motor running]
13: Static test for PM(IPM) motor

Induction Motor

This parameter can conduct motor parameters auto test. When setting as 1, motor will roll for
more than one round.

Press [Run] to begin auto tuning when the setting is done. The measured value will be written
into motor 1 (Pr.05-05 ~05-09, Rs, Rr, Lm, Lx, no-load current) and motor 2 (Pr.05-17 to Pr.05-21)
automatically.

To begin AUTO-Tuning in rolling test:

1. Make sure that all the parameters are set to factory settings (Pr00-02=9 or 10) and the motor
wiring is correct.

2. Make sure the motor has no-load before executing auto-tuning and the shaft is not
connected to any belt or gear motor. It is recommended to set to 2 if the motor can’t separate
from the load.

3. Please set motor related parameters according to motor nameplate.

Motor 1 Parameter Motor 2 Parameter
Motor Rated Frequency 01-01 01-35
Motor Rated Voltage 01-02 01-36
Motor Full-load Current 05-01 05-13
Motor Rated Power 05-02 05-14
Motor Rated Speed 05-03 05-15
Motor Pole Numbers 05-04 05-16

4. Set Pr.05-00=1 and press [Run] , the drive will begin auto-tuning. Please be aware of the
motor that it starts spinning as [Run]) is pressed.

5.  When auto-tuning is completed, please check if the measured values are written into motor
1 (Pr.05-05 ~05-09) and motor 2 (Pr.05-17 ~05-21) automatically.

6. Mechanical equivalent circuit

Rs
[ Lx
T M/\/ 10000

oses COE
Pr.05-18 '
VS Lm Rr
Pr.05-08 Pr.05-07
i Pr.05-20 Pr.05-19

% If Pr.05-00 is set to 2 (static test), user needs to input the no-load current value of motor
into Pr.05-05 for motor 1/Pr.05-17 for motor 2.
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|EmlNOTE |

@  When auto-tuning 2 motors, it needs to set multi-function input terminals (setting 14)
or change Pr.05-22 for motor 1/motor 2 selection.

@  The no-load current is usually 20~50% X rated current.

@ The rated speed can not be greater than or equal to 120f/p (f = rated frequency
Pr.01-01/01-35; P: number of motor poles Pr.05-04/05-16).

m Full-load Current of Induction Motor 1 ( A )

Factory Setting:
Determined by motors
power

Settings Determined by motors power

This value should be set according to the rated current of the motor as indicated on the motor
nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25 and factory setting is 22.5A. The range for
setting will be 2.5~30A.(25*40%=10A and 25*120%=30A)

4 m Rated Power of Induction Motor 1(kW)

Factory Setting: #.##
Settings 0~655.35 kW

It is used to set rated power of the motor 1. The factory setting is the power of the drive.

» m Rated Speed of Induction Motor 1 (rpm)

Factory Setting:

1710 (60Hz 4 poles)

1410 (50Hz 4 poles)
Settings 0~65535

It is used to set the rated speed of the motor according to the motor nameplate.

m Pole Number of Induction Motor 1

Factory Setting: 4
Settings 2~64

It is used to set the number of motor poles (must be an even number).

Set up Pr.05-16 after setting up Pr. 01-35 and Pr.05-15 to make sure motor operates normally. IM
Motor maximum pole refer to Pr01-01 and Pr05-03.

For example: when the Pr01-01=20Hz and Pr05-03=39rpm, refer to 120 x 20Hz / 39rpm=61.5
(get approximate even value 60); therefore, the maximum setting of Pr05-04 could be 60P.

m No-load Current of Induction Motor 1 (A)

Unit: Ampere
Factory Setting: #.##
Settings 0 to the factory setting in Pr.05-01

The factory setting is 40% motor rated current.
For model with 110kW and above, default setting is 20% motor rated current.
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m Stator Resistance(Rs) of Induction Motor 1

m Rotor Resistance(Rr) of Induction Motor 1

Factory Setting: #.###
Settings 0~65.535Q

m Magnetizing Inductance(Lm) of Induction Motor 1

m Stator inductance(Lx) of Induction Motor 1

Factory Setting: #.#
Settings 0~6553.5mH

m Full-load Current of Induction Motor 2 (A)

Factory Setting:
Determined by motors
power

Settings Determined by motors power

This value should be set according to the rated frequency of the motor as indicated on the motor
nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25A and factory setting is 22.5A. The range for
setting will be 2.5~30A.(25*40%=10A and 25*120%=30A)

4 m Rated Power of Induction Motor 2 (kW)

Factory Setting: #.##
Settings 0~655.35 kW

It is used to set rated power of the motor 2. The factory setting is the power of the drive.

4 m Rated Speed of Induction Motor 2 (rpm)

Factory Setting: 1710
Settings 0~65535
1710 (60Hz 4 poles); 1410 (50Hz 4 poles)

It is used to set the rated speed of the motor according to the motor nameplate.

m Pole Number of Induction Motor 2

Factory Setting: 4
Settings 2~64

It is used to set the number of motor poles (must be an even number).

Set up Pr.05-16 after setting up Pr. 01-35 and Pr.05-15 to make sure motor operates normally. IM
Motor maximum pole refer to Pr01-35 and Pr05-15.
For example: when the Pr01-35=20Hz and Pr05-15=39rpm, refer to 120 x 20Hz / 39rpm=61.5
(get approximate even value 60); therefore, the maximum setting of Pr05-16 could be 60P.

m No-load Current of Induction Motor 2 (A)

Unit: Ampere
Factory Setting: #.##
Settings 0 to the factory setting in Pr.05-13

The factory setting is 40% motor rated current.
For model with 110kW and above, default setting is 20% motor rated current.
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m Stator Resistance (Rs) of Induction Motor 2

m Rotor Resistance (Rr) of Induction Motor 2

Factory Setting: #.###
Settings 0~65.535Q

m Magnetizing Inductance (Lm) of Induction Motor 2

m Stator Inductance (Lx) of Induction Motor 2

Factory Setting: #.#
Settings 0~6553.5 mH

m Induction Motor 1/ 2 Selection

Factory Setting: 1
Settings 1: Motor 1
2: Motor 2

It is used to set the motor that driven by the AC motor drive.

N m Frequency for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 60.00
Settings 0.00~599.00Hz

m Y-connection//\-connection Switch of Induction Motor IM

Factory Setting: 0
Settings 0: Disable
1: Enable

N m Delay Time for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 0.200
Settings  0.000~60.000 sec

P.05-23 and Pr.05-25 are applied in the wide range motors and the motor coil will execute the
switch of Y-connection/A-connection as required. (The wide range motors has relation with the
motor design. In general, it has higher torque at low speed and Y-connection and it has higher
speed at high speed and connection.

Pr.05-24 is used to enable/disable Y-connection/A-connection Switch.

When Pr.05-24 is set to 1, the drive will select by Pr.05-23 setting and current motor frequency to
switch motor to Y-connection or A-connection. At the same time, it will also affect motor
parameters.

Pr.05-25 is used to set the switch delay time of Y-connection/A-connection.

When output frequency reaches Y-connection/A-connection switch frequency, drive will delay by
Pr.05-25 before multi-function output terminals are active.
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/\-connectionis finished
Pr.02-01~08=30

Y-connection is finished

Pr.02-01~08=29

Y- A connection swit

/\-connection control v u
Pr.02-13~14=32 [ L~ L~ L
MI2 RA , o‘ o o‘
Y-connection contro
Pr.02-11~14=31
X Y z
%

ch: can be used for wide range motor

Y -connection for low speed: higher torque can be used for rigid tapping

/\-connection for high speed: higher torque can be used for high-speed drilling

Pro5-23
Y-/\switch frequency

Motor speed/

If switch point is 60Hz,
the accel. switch pointis 62Hz.

e status. AC motor drive stops

Decel. switch point is 58Hz.

Motor speed will
decrease by load inertia.

frequency

| outputting.
'Pr05-25 delay time for
tY-connection//\-connection switch

Y-connection output ‘ ONi

Y-connection

| Pr02-13~Pr02-14=31

confirmation inp ut |

| Pr02-01~Pr02-08=29

/\-connection output

ON

Pr02-13~Pr02-14=32

/\-connection confirmation

ON

input Pr02-01~Pr02-08=30

output
frequency

I : mechanical

freerun statu

bounce time

S

Y-connectionoutput

Pr.02-13~14=31

Y-connection
confirmation input

Pr.02-01~08=29
/sconnection output

ON

Pr.02-13~14=32
/xconnection

confirmation input
Pr.02-01~08=30
Y-/Aswitch error

frequency

‘ I~ 2seconds
delaytime

Pr.05-25

12.1-05-5



Chapter 12 Description of Parameter Settings | CFP2000

m Motor drive’s Accumulated Operating Watt per Hour (W-Hour)

Factory Setting: 0.0
Settings Read only

m Motor drive’s Accumulated Operating Kilowatt per Hour (KW-Hour)

Factory Setting: 0.0
Settings Read only

m Motor Drive’s Accumulated Operating Megawatt per Hour (MW-Hour)

Factory Setting: 0.0
Settings Read only

Pr.05-28~05-29 records the amount of power consumed by motors. The accumulation begins
when the drive is activated and record is saved when the drive stops or turns OFF. The amount
of consumed watts will continue to accumulate when the drive activate again. To clear the

accumulation, set Pr.00-02 to 5 then the accumulation record will return to O.

For example, set Pr.05-28=400Wh, Pr.05-29=150kWh, Pr.05-30=76MWh. The total accumulated
power is 76150.4kWh.

m Accumulative Motor Operation Time (Min)

Factory Setting: 0
Settings 00~1439

m Accumulative Motor Operation Time (day)

Factory Setting: 0
Settings 00~65535

Pr. 05-31 and Pr.05-32 are used to record the motor operation time. To clear the operation time,
set Pr.05-31 and Pr.05-32 to 00. Operation time shorter than 60 seconds will not be recorded.

m Induction Motor (IM) and Permanent Magnet Motor Selection

Factory Setting: 0
Settings 0: Induction Motor
1: Permanent Magnet Motor (SPM)
2: Permanent Magnet Motor (IPM)

m Full-load current of Permanent Magnet Motor

Factory Setting:
Determined by motors
power

Settings Determined by motors power

Set this parameter in accord to motor’s nameplate. Default setting is 90% motor drive rated
current.
For example: 7.5HP (5.5kW ) rated current is 25A, then Pr05-34 default is 22.5A
Setting range will be 2.5~30A (25*10%=2.5A  25*120%=30A)
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N m Rated Power of Permanent Magnet Motor

Factory Setting: Determined
by motors power
Settings 0.00~655.35 kW

Set motor rated power in accord to motor nameplate. Default setting is motor drive rated power.

4 m Rated speed of Permanent Magnet Motor

Factory Setting: 2000
Settings 0~65535 rpm

m Pole number of Permanent Magnet Motor

Factory Setting: 10
Settings 0~65535

m Inertia of Permanent Magnet Motor

Factory Setting: Determined
by motors power
Settings 0.0~6553.5 kg.cm? [0.0001kg.m?]

Default value will follow the chart

Rated Power | o4 | 075 | 15 | 22 | 37 | 55 | 75 | 93 | 11
[kW]
Rotorinertia | 15 | 30 | 66 | 158 | 257 | 496 | 820 | 1216 | 177.0
[kg.cm?]
Rated Power Above
kW] 141 | 182 27 33 40 46 54 ”
Rfftk%r_gr‘r?{]“a 211.0 | 265.0 | 308.0 | 527.0 | 866.0 | 1082.0 | 1267.6 | 1515.0

m Stator Resistance of PM Motor

Factory Setting: 0.000
Settings 0.000~65.535Q

m Permanent Magnet Motor Ld

Factory Setting: 0.00
Settings 0.00~655.35 mH

m Permanent Magnet Motor Lq

Factory Setting: 0.00
Settings 0.00~655.35 mH

4 m PM Motor Magnetic Angle

Factory Setting: 0.0
Settings 0.0~360.0°

When Pr.05-00 is set to 4, the drive will detect offset angle and write into Pr.05-42.

V4 m Ke parameter of PM Motor

Factory Setting: 0
Settings 0~65535 (Unit: V/1000rpm)
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06 Protection Parameters » This parameter can be set during operation.

4 m Low Voltage Level

Settings 300.0~440.0vDC
This parameter is used to set the Low Voltage level. When the DC BUS voltage is lower than

Factory Setting: 360.0

Pr.06-00, drive will stop output and free to stop.

If the drive is triggered LV fault during the operation, drive will stop output and free to stop. There
are three LV faults, LvA (LV during acceleration), LvD (LV during deceleration), and LvN (LV in
constant speed) which will be triggered in different stage of drive operation. These faults need to
be reset manually to restart the drive, while setting restart after momentary power off function
(Pr.07-06, Pr.07-07), the drive will restart automatically.

If LV is triggered when the drive is in stop status, the fault is named LvS (LV during stop), which
will not be recorded, and the drive will restart automatically when input voltage is 60VDC (460V
series) higher than LV level.

<4 input voltage f

Pr. 06-00

4 m Over-voltage Stall Prevention

Settings 0.0~900.0V
0: Disabled

Factory Setting: 760.0

When Pr.06-01 is set to 0.0, the over-voltage stall prevention function is disabled. When braking
units or resistors are connected to the drive, this setting is suggested.

When the setting is not 0.0, the over-voltage stall prevention is activated. This setting should refer
to power supply system and loading. If the setting is too low, then over-voltage stall prevention
will be easily activate, which may increase deceleration time.

Related parameters: Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 Decel. Time 1~4, Pr.02-13~Pr.02-15
Multiple-function output (Relay 1, 2 and 3) and Pr.06-02 selection for over-voltage stall

prevention.

m Selection for Over-voltage Stall Prevention

Factory Setting: 0
Settings 0: Traditional over-voltage stall prevention
1: Smart over-voltage prevention

This function is used for the occasion that the load inertia is unsure. When it stops in the normal
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load, the over-voltage

won’t occur during deceleration and fulfill the setting of deceleration time.

Sometimes, it may not stop due to over-voltage during decelerating to stop when increasing the
load regenerative inertia. At this moment, the AC drive will auto add the deceleration time until

drive stop.

Pr.06-02 is set to 0: During deceleration, the DC bus voltage may exceed its maximum allowable

value due to motor regeneration in some situation, such as loading inertia is too high or decel.
time is set too short. When traditional over-voltage stall prevention is enabled, the drive will not
decelerate further and keep the output frequency constant until the voltage drops below the

setting value again.

High-voltage
atDC side

Over-voltage
detection
level

Output
frequency

e

Time

/A

~ 0

/A

FrequencyHeld

~

<
<

-/

Deceleration characteristic
when Over-Voltage Stall
Prevention enabled

—

Time

previous deceleration time

required time for decelerating to OHz when over-voltage
stall preventionis enabled.

When Pr.06-02 is set to 1, the drive will maintain DCbus voltage when decelerating and prevent

oVv.

60Hz Output Frequency

zan

370Vd

DCBUS Voltage

310Vdc

Time

When the over-volta
setting.

230V Series-

ge stall prevention is enabled, drive deceleration time will be larger than the
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When there is any problem as using deceleration time, refer to the following items to solve it.

1. Add the suitable deceleration time.
2. Add brake resistor (refer to Chapter 7-1 for details) to dissipate the electrical energy that
regenerated from the motor as heat type.

Related parameters: Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 Decel. Time 1~4, Pr.02-13~Pr.02-15
Multiple-function output (Relay 1 and 2), Pr.02-16~Pr.02-17 Multiple-function output (MO1,2), and
Pr.06-01 over-voltage stall prevention.

4 m Over-current Stall Prevention during Acceleration

Factory Setting: 120
Settings Normal duty: 0~160% (100%: drive’s rated current)
Light duty: 0~130% (100%: drive’s rated current)

L This parameter is only valid under VF and SVC mode.

L If the motor load is too large or drive acceleration time is too short, the AC drive output current
may increase abruptly during acceleration and it may cause motor damage or trigger protection
functions (OL or OC). This parameter is used to prevent this situation.

L) During acceleration, the AC drive output current may increase abruptly and exceed the value
specified by Pr.06-03 due to rapid acceleration or excessive load on the motor. When this
function is enabled, the AC drive will stop accelerating and keep the output frequency constant
until the current drops below the maximum value.

L) When the over-current stall prevention is enabled, drive acceleration time will be larger than the
setting.

L) When the Over-Current Stall Prevention occurs due to too small motor capacity or in the factory
setting, please decrease Pr.06-03 setting.

L When there is any problem by using acceleration time, refer to the following items to solve it.

L) Related parameters: Pr.01-12, 01-14, 01-16, 01-18 (settings of accel. time 1~4), Pr.01-44

1. Add suitable acceleration time.
2. Setting Pr.01-44 Optimal Acceleration/Deceleration Setting to 1, 3 or 4 (auto accel.)

3. Optimal Acceleration/Deceleration Setting, Pr.02-13~02-15 (Multi-function Output 1 RY1,

RY2, RY3).

/Output current
06-03 — » T .
Over-Current - Setting frequency
Detection
Level

&—Outputfrequency

Over-Current Stall prevention during

Acceleration,frequency held
“«—>

Time

I E—
_Original setting of acceleration time =

actual acceleration time when over-current stall
preventionis enabled
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4 m Over-current Stall Prevention during Operation

Factory Setting: 120
Settings Normal duty: 0~160% (100%: drive’s rated current)
Light duty: 0~130% (100%: drive’s rated current)

It is a protection for drive to auto decrease output frequency when the motor is over-load abruptly
during motor constant operation.

If the output current exceeds the setting specified in Pr.06-04 when the drive is operating, the
drive will decrease its output frequency (according to Pr.06-05) to prevent the motor stall. If the
output current is lower than the setting specified in Pr.06-04, the drive will accelerate (according
to Pr.06-05) again to catch up with the set frequency command value.

Over-Current

Detection Level
06-04 Pr.06-04 setting

Current
T

¥\7/ \ » Pr. 06-04 setting-

i 0,
Over-Current Stall Prevention rated drive current X 5%
during Operation, output

quency decreases
\ Output

Frequency

Decreases by
deceleration time

Time
over-current stall prevention during operation

V4 m Accel./Decel. Time Selection of Stall Prevention at Constant Speed

Factory Setting: 0
Settings 0: by current accel/decel time
1: by the 1st accel/decel time
2: by the 2nd accel/decel time
3: by the 3rd accel/decel time
4: by the 4th accel/decel time
5: by auto accel/decel

It is used to set the accel./decel. time selection when stall prevention occurs at constant speed.

4 m Over-torque Detection Selection (OT1)

Factory Setting: 0
Settings 0: No function
1: Continue operation after Over-torque detection during constant speed
operation
2: Stop after Over-torque detection during constant speed operation
3: Continue operation after Over-torque detection during RUN
4: Stop after Over-torque detection during RUN
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4 m Over-torque Detection Selection (OT2)

Factory Setting: 0
Settings  0: No function
1: Continue operation after Over-torque detection during constant speed
operation
2: Stop after Over-torque detection during constant speed operation
3: Continue operation after Over-torque detection during RUN
4: Stop after Over-torque detection during RUN

When Pr.06-06 and Pr.06-09 are set to 1 or 3, it will display a warning message and won’t have
an abnormal record.

When Pr.06-06 and Pr.06-09 are set to 2 or 4, it will display a warning message and will have an
abnormal record.

~ R Over-torque Detection Level (OT1)

Factory Setting: 120
Settings 10 to 200% (100%: drive’s rated current)

4 m Over-torque Detection Level (OT1)

Factory Setting: 0.1
Settings 0.0~60.0 sec

» m Over-torque Detection Level (OT2)

Factory Setting: 120
Settings 10 to 200% (100%: drive’s rated current)

~ R Over-torque Detection Time (OT2)

Factory Setting: 0.1
Settings 0.0~60.0 sec

L) When the output current exceeds the over-torque detection level (Pr.06-07 or Pr.06-10) and also
exceeds Pr.06-08 or Pr.06-11, the over torque detection will follow the setting of Pr.06-06 and
Pr.06-09.

When Pr.06-06 or Pr.06-09 is set to 1 or 3, the motor drive will have the ot1/0t2 warning after
Over Torque Detection, while the motor drive will keep running. The warning will be off only until
the output current is smaller than the 5% of the over-torque detection level (Pr.06-07 and
Pr.06-10).

Output current

Over-torque
detection level
06-07(06-10) }--
06-07(06-10)*95% [ -7

{

ON ON

Multi-function output
terminal=7 or 8

[P EpRpEE P -
o

etV

<>

L Over-torque
detection time

06-08(06-11)
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When Pr.06-06 or Pr.06-09 is set to 2 or 4, the motor drive will have the ot1/ot2 fault after Over
Torque Detection. Then the motor drive stop running until it is manually reset.

Over-torque detection level
06-07 (06-10)

Output current :

i Manually reset

|

Multi-function output i ON
terminal=7 or 8 » .

I

Over-torque detection time
06-08 (06-11)

N m Current Limit

Settings 0~200% (100%: drive’s rated current)
Pr.06-12 sets the maximum output current of the drive. When it is under VF, SVC control mode,

Factory Setting: 150

and the output current of the driver exceeds to this current limit, the output frequency will reduce

automatically as an over-current stall prevention.

4 m Electronic Thermal Relay Selection (Motor 1)

4 m Electronic Thermal Relay Selection (Motor 2)

Factory Setting: 2
Settings  0: Inverter motor (with external forced cooling)
1: Standard motor (so motor with fan on the shaft)
2: Disable

It is used to prevent self-cooled motor overheats under low speed. User can use electronic
thermal relay to limit driver’s output power.

Setting as 0 is suitable for special motor (motor fan using independent power supply). For this
kind of motor, the cooling capacity is not related to motor speed obviously. So the action of
electronic thermal relay will remain stable in low speed, which can ensure the motor’s load
capability in low speed.

Setting as 1 is suitable for standard motor (motor fan is fixed on the rotor shaft). For this kind of
motor, the cooling capacity is low in low speed, and the action of electronic thermal relay will
reduce the action time, which ensure the life of motor.

When the power ON/OFF is often switched, even setting as 0 or 1 can bot protect the motor well.
It is because when the power is switched off, the electronic thermal relay protection will be reset.
If there are several motors connected to one motor drive, please install electronic thermal relay in
each motor respectively.
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V4 m Electronic Thermal Characteristic for Motor 1
V4 m Electronic Thermal Characteristic for Motor 2

Factory Setting: 60.0
Settings 30.0~600.0 sec
The parameter is set by the 150% of motor rated current and the setting of Pr.06-14 and Pr.06-28
to prevent the motor damaged from overheating. When it reaches the setting, it will display
“EoL1/EoL2” and the motor will be in free running.

This parameter is to set the action time of electronic thermal relay. It works based on the 12t

characteristic curve of electronic thermal relay, output frequency and current of motor drive, and
operation time to prevent motor from over-heat.

Motor rated Motor rated
current % current %
100 100
/
80 80
/
60 7 60
/
40 40
20 20
Motor rated Motor rated
25 50 75 100 125 150 frequency % 25 50 75 100 125 150 frequency %
Motor cooling curve with shaft-fixed fan Motor cooling curve with independent fan

The action of electronic thermal relay depends on the setting of Pr.06-13/Pr.06-27.

1. 06-13 or 06-27 is set 0 (using special motor) :
When output current of motor drive is higher than 150% of motor current (refer to motor
cooling curve with independent fan), motor drive will start to count the time. When the
accumulated time exceeds Pr.06-14 or 06-28, electronic thermal relay will act.

2. 06-13 or 06-27 is set 0 (using standard motor) :
When output current of motor drive is higher than 150% of motor current (refer to motor
cooling curve with shaft-fixed fan), motor drive will start to count the time. When the
accumulated time exceeds Pr.06-14 or 06-28, electronic thermal relay will act.
The real electronic thermal relay action time will adjust with drive output current (shown as
motor loading rate). When the current is high, the action time is short; when the current is high,
the action time is short. Please refer to following chart:

Operation time
(sec.)

600 I

550 | I

500 T

450 [
i

i

350 | . ) IRTTTTETETD F=50Hz and above

e, \ 1= — — - F=20Hz

200 '
150 |

100
50 |

NN S O
0 + o ™

Motor loading rate
(%)
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4 M Heat Sink Over-heat (OH1) Warning

Factory Setting: 105.0
Settings  0.0~110.0°C (see below table listed)

OH1 Warning:

Frame Model OH1 OH Warning
VFDOO7FP4EA-52/52S/41 110
VFDO15FP4EA-52/525/41 110
VFDO022FP4EA-52/52S/41 100
A VFDO37FP4EA-52/52S/41 100
VFDO40FP4EA-52/52S/41 100
VFDO55FPAEA-52/525/41 100
VFDO75FP4EA-52/52S/41 100
VFD110FP4EA-52/52S/41 105
VFD150FP4EA-52/52S/41 105 OH1 Warning= OH1-5
° VFD185FP4EA-52/52S/41 105
VFD220FP4EA-52/52S/41 105
VFD300FP4EA-52/525/41 110
¢ VFD370FP4EA-52/52S/41 110
VFD450FP4EA-52/52S/41 100
20 VFD550FP4EA-52/525/41 100
VFD750FP4EA-52/52S/41 95
P VFDOOOFP4EA-52/525/41 95

For example, when Pr.06-15=100, the OH1 error is 100°C, then the OH1 Warning will be

activated at 100-5=95°C.
When using heavy duty or advanced control mode, the OH warning will be disabled if Pr.06-15
remains as default. When the temperature reaches 100°C, motor drive will stop with IGBT

over-heat fault.
When using normal duty or general control mode, the OH warning will be disabled if Pr06-15 is

set to 110°C. When the temperature reaches 110°C, motor drive will stop with IGBT over-heat

fault.

When IGBT temperature is above setting value minus 15°C, the cooling fan will enhance
performance to 100%; otherwise, when IGBT temperature is below 35°C of setting value and the
temperature of CAP is below 10°C of OH2 over-heat warning, the cooling fan will reset. 35°C will
be the criterion if parameter setting is below 35°C.

4 m Stall Prevention Limit Level (Flux weakening area current stall prevention level)

Factory Setting: 50
Settings 0~100% (Refer to Pr.06-03, Pr.06-04)

When operation frequency is larger than Pr.01-01; e.g. Pr.06-03=150%, Pr.06-04=100% and Pr.
06-16=80%:
Calculate the Stall Prevention Level during acceleration: Pr.06-03 * Pr.06-16=150x80%=120%.
Calculate the Stall Prevention Level at constant speed: Pr.06-04 * Pr.06-16=100x80%=80%.
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m Fault Record 1 (Present Fault Record)

m Fault Record 2

m Fault Record 3

m Fault Record 4

m Fault Record 5

m Fault Record 6

Settings

: No fault record

: Over-current during acceleration (ocA)

: Over-current during deceleration (ocd)

: Over-current during constant speed(ocn)

: Ground fault (GFF)

: IGBT short-circuit (occ)

: Over-current at stop (ocS)

: Over-voltage during acceleration (ovA)

: Over-voltage during deceleration (ovd)

: Over-voltage during constant speed (ovn)

10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration (LVA)

12: Low-voltage during deceleration (Lvd)

13: Low-voltage during constant speed (Lvn)

14: Stop mid-low voltage (LvS)

15: Phase loss protection (OrP)

16: IGBT over-heat (oH1)

17: Capacitance over-heat (oH2) (for 40hp above)

18: tH10 (TH1 open: IGBT over-heat
protection error)

19: tH20 (TH2 open: capacitance over-heat
protection error)

21: Drive over-load (oL)

22: Electronics thermal relay 1 (EoL1)

23: Electronics thermal relay 2 (EoL2)

24: Motor PTC overheat (oH3) (PTC/PT100)

26: Over-torque 1 (ot1)

27: Over-torque 2 (ot2)

28: Low current (uC)

30: Memory write-in error (cF1)

31: Memory read-out error (cF2)

33: U-phase current detection error (cd1)

34: V-phase current detection error (cd2)

35: W-phase current detection error (cd3)

36: Clamp current detection error (HdO)

37: Over-current detection error (Hd1)

38: Over-voltage detection error (Hd2)

39: occ IGBT short circuit detection error (Hd3)

40: Auto tuning error (AUE)

41: PID feedback loss (AFE)

48: Analog current input loss (ACE)

49: External fault input (EF)

50: Emergency stop (EF1)

51: External Base Block (bb)

52: Password error (Pcod)

53: Firmware code error

54: Communication error (CE1)

55: Communication error (CE2)

56: Communication error (CE3)

OCQoOoO~NOOOTAAWN-~0
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57:
58:
60:
61
62:
63:
64
72:
73:
74
76:
7.
78:
79:
80:
81:
82:
83:
84
90:
99:
101

102:
103:
104:
105:
106:
107:
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Communication error (CE4)
Communication Time-out (CE10)
Brake transistor error (bF)

: Y-connection//\-connection switch error (ydc)

Decel. Energy Backup Error (dEb)

Slip error (oSL)

Electromagnet switch error (ryF)

Channel 1 (STO1~SCM1) internal hardware error (STL1)
External safety gate S1

FIRE mode output

Safety Torque Off (STO)

Channel 2 (STO2~SCM2) internal hardware error (STL2)
Channel 1 and Channel 2 internal hardware error (STL3)
U PHASE SHORT (Uocc)

V PHASE SHORT (Vocc)

W PHASE SHORT (Wocc)

OPHL U phase output phase loss

OPHL Vphase output phase loss

OPHL Wphase output phase loss

Inner PLC function is forced to stop

TRAP CPU command error

: CGdE CANopen software disconnect1

ChbE CANopen software disconnect2

CsyE CANopen synchronous error

CbFE CANopen hardware disconnect

CidE CANopen index setting error

CadE CANopen slave station number setting error
CfrE CANopen index setting exceed limit

111: InrCOM Internal communication overtime error

When the fault occurs and force stopping, it will record in this parameter.

At stop with |

ow voltage Lv (LvS warn, no record). During operation with mid-low voltage Lv (LVA,

Lvd, Lvn error, will record).
Setting 62: when dEDb function is enabled, the drive will execute dEb and record to the Pr.06-17 to

Pr.06-22 sim

ultaneously.

« ] e

It Output Option 1

« R e

It Output Option 2

» R

It Output Option 3

» R .

It Output Option 4

Factory Setting: 0

Settings 0~65535 sec (refer to bit table for fault code)

These parameters can be used with multi-function output (set to 35-38) for the specific

requirement.

When the fault occurs, the corresponding terminals will be activated (It needs to

convert binary value to decimal value to fill in Pr.06-23 to Pr.06-26).

BitO Bit1 Bit2 | Bit3 | Bit4 | Bit5 | Bit6
Fault Code

current | Volt. OL SYS | FBK | EXI CE

0: No fault

1: Over-current during acceleration (ocA)

[
2: Over-current during deceleration (ocd) ®
3: Over-current during constant speed(ocn) o

12.1-06-10




Chapter 12 Description of Parameter Settings | CFP2000

Bit0 Bit1 Bit2 | Bit3 | Bit4 | Bit5 | Bit6
Fault Code

current | Volt. oL SYS | FBK | EXI CE

4: Ground fault (GFF) ®

5: IGBT short-circuit (occ) ®

6: Over-current at stop (ocS) ®

7: Over-voltage during acceleration (ovA)

8: Over-voltage during deceleration (ovd)

9: Over-voltage during constant speed (ovn)

10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration (LvA)

12: Low-voltage during deceleration (Lvd)

13: Low-voltage during constant speed (Lvn)

14: Stop mid-low voltage (LvS )

15: Phase loss protection (OrP)

16: IGBT over-heat (oH1)

17: Capacitance over-heat (oH2)

18: tH10 (TH1 open)

19: tH20 (TH2 open)

21: Drive over-load (oL)

22: Electronics thermal relay 1 (EoL1)

23: Electronics thermal relay 2 (EoL2)

24: Motor PTC overheat (oH3) (PTC)

26: Over-torque 1 (ot1)

27: Over-torque 2 (ot2)

28: Low current (uC) ®

30: Memory write-in error (cF1)

31: Memory read-out error (cF2)

33: U-phase current detection error (cd1)

34: V-phase current detection error (cd2)

35: W-phase current detection error (cd3)

36: Clamp current detection error (HdO)

37: Over-current detection error (Hd1)

38: Over-voltage detection error (Hd2)

39: occ IGBT short circuit detection error (Hd3)

40: Auto tuning error (AUE)

41: PID feedback loss (AFE) [

48: Analog current input loss (ACE) [

49: External fault input (EF)

50: Emergency stop (EF1)

51: External Base Block (bb)

52: Password error (Pcod) [

53: Software code error [

54: Communication error (CE1)

55: Communication error (CE2)

56: Communication error (CE3)

57: Communication error (CE4)

58: Communication Time-out (CE10)

60: Brake transistor error (bF) [
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Fault Code

Bit0

Bit1

Bit2

Bit3

Bit4

Bit5

Bit6

current

Volt.

oL

SYS

FBK

EXI

CE

61:

Y-connection//\-connection switch error
(ydc)

62:

Decel. Energy Backup Error (dEb)

63:

Slip error (oSL)

64:

Electromagnet switch error (ryF)

72:

Channel 1 (STO1~SCM1) internal
hardware error (STL1)

73:

External safety gate S1

74:

FIRE mode output

76:

Safety Torque Off (STO)

77

Channel 2 (STO2~SCM2) internal
hardware error (STL2)

78:

Channel 1 and Channel 2 internal hardware
error (STL3)

79:

U phase over current (Uocc)

80:

V phase over current (Vocc)

81:

W phase over current (Wocc)

82:

OPHL U phase output phase loss

83:

OPHL Vphase output phase loss

84:

OPHL Wphase output phase loss

90:

Inner PLC function is forced to stop

99:

TRAP CPU command error

101:

CgdE CANopen software disconnect1

102:

ChbE CANopen software disconnect2

103:

CsyE CANopen synchronous error

104:

CbFE CANopen hardware disconnect

105:

CidE CANopen index setting error

106:

CadE CANopen slave station number
setting error

107:

CfrE CANopen index setting exceed limit

111: InrCOM Internal communication overtime

error

m PTC (Positive Temperature Coefficient) Detection Selection

Settings 0: Warn and keep operati
1: Warn and ramp to stop

ng

2: Warn and coast to stop

3: No warning

Factory Setting: 0

Pr.06-29 setting defines how the will drive operate after PTC detection.

~ FRER] PTC Level

Settings 0.0~100.0%

Factory Setting: 50.0

It needs to set AVI1/ACI/AVI2 analog input function Pr.03-00~03-02 to 6 (P.T.C. thermistor input

value).
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It is used to set the PTC level, and the corresponding value for 100% is max. analog input value.

m Frequency Command for Malfunction

Factory Setting: Read only
Settings 0.00~599.00Hz

When malfunction occurs, use can check the frequency command. If it happens again, it will

overwrite the previous record.

m Output Frequency at Malfunction

Factory Setting: Read only
Settings 0.00~599.00Hz

When malfunction occurs, use can check the current frequency command. If it happens again, it
will overwrite the previous record.

m Output Voltage at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5V

When malfunction occurs, user can check current output voltage. If it happens again, it will
overwrite the previous record.

m DC Voltage at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5V

When malfunction occurs, user can check the current DC voltage. If it happens again, it will

overwrite the previous record.

m Output Current at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5Amp

When malfunction occurs, user can check the current output current. If it happens again, it will

overwrite the previous record.

m IGBT Temperature at Malfunction

Factory Setting: Read only
Settings -3276.7~3276.7°C

When malfunction occurs, user can check the current IGBT temperature. If it happens again, it
will overwrite the previous record.

m Capacitance Temperature at Malfunction

Factory Setting: Read only
Settings -3276.7~3276.7°C

When malfunction occurs, user can check the current capacitance temperature. If it happens
again, it will overwrite the previous record.
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m Motor Speed in rpm at Malfunction

Factory Setting: Read only
Settings -32767~32767 rpm

When malfunction occurs, user can check the current motor speed in rpm. If it happens again, it
will overwrite the previous record.

m Status of Multi-function Input Terminal at Malfunction

Factory Setting: Read only
Settings 0000h~FFFFh

m Status of Multi-function Output Terminal at Malfunction

Factory Setting: Read only
Settings 0000h~FFFFh

When malfunction occurs, user can check the status of multi-function input/output terminals. If it
happens again, it will overwrite the previous record.

m Drive Status at Malfunction

Factory Setting: Read only
Settings 0000H~FFFFh

When malfunction occurs, please check the drive status (communication address 2119H). If
malfunction happens again, the previous record will be overwritten by this parameter.

» R STO Alarm Latch

Factory Setting: 0
Settings 0: STO alarm Latch
1: STO alarm no Latch

Pr.06-44=0 STO Alarm Latch: after the reason of STO Alarm is cleared, a Reset command is
needed to clear STO Alarm.

Pr.06-44=1 STO Alarm no Latch: after the reason of STO Alarm is cleared, the STO Alarm will be
cleared automatically.

All of STL1~STL3 error are “Alarm latch” mode (in STL1~STL3 mode, the Pr.06-44 function is no
effective).

4 m Treatment to Output Phase Loss (OPHL)

Factory Setting: 3
Settings 0: Warn and keep operating
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning

The OPHL protect will be active when the setting is not 3.

V4 m Deceleration Time of Output Phase Loss

Factory Setting: 0.500
Settings 0.000~65.535 sec
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» m Current detection level of output phase loss

Factory Setting:1.00
Settings 0.00~100.00%

4 m Output phase loss detection function executing time before run

Factory Setting:0.000
Settings 0.000~65.535 sec

Ll When Pr.06-48 is 0, OPHL detection function will be disabled
) Status 1 : Motor drive is in operation
Any phase is less than Pr.06-47 setting level, and exceeds Pr.06-46 setting time, motor drive
will perform Pr.06-45 setting.
Drive’s status
A
Operation command
OPHL detection
Pr.06-47
Output current : > Time
‘ Pr.06-46 When OPHL, Pr06-45 acts
(A

Status 2 : Motor drive is in stop; Pr.06-48=0 ; Pr.07-02+0

After motor drive starts, DC brake will be applied in accord to Pr.07-01 and Pr.07-02. During this

period, OPHL detection will not be conducted. After DC brake, motor drive starts to run, and
conducts the OPHL protection as mentioned in status 1.

Drive’s status
A

Operation command

OPHL detection

Pr.06-47
Pr.07-01

Output current

f » Time
h > Pr.06-46  When OPHL, Pr06-4
Pr07-02 . en , Pr06-45 acts
Status 3: Motor drive is in stop; Pr.06-48+0 ; Pr.07-02+#0

When motor drive starts, it will perform Pr.06-48 and then Pr.07-02 (DC brake). DC brake
current level in this status includes two parts, one is 20 times of Pr.06-47 setting value in
Pr.06-48 setting time, and Pr.07-02 setting value in Pr.07-01 setting time. Total DC brake time is
T=Pr.06-48+Pr.07-02.

In this period, if OPHL happens, motor drive starts to count Pr.06-48/2 time, motor drive will
perform Pr.06-45 setting.

12.1-06-15



Chapter 12 Description of Parameter Settings | CFP2000

Status 3-1: Pr06-48+0, Pr07-02+0 (No OPHL detected before operation)

Drive’s status
A

Operation command —l

OPHL detection action —] OPHL detection acts

OPHL detection No OPHL detected

20*[Pr06-47]
Pr.07-01

Pr.06-47
Output current

i > Time
>

Progas Pr 07-02 :Starttooperate

AR

o
>

Total DC brake time

Status 3-2: Pr06-48+0, Pr07-02+0 (OPHL detected before operation)

Drive’s status
A

Operation command —l

OPHL detection action —] OPHL detection acts

OPHL detection _.—] OPHL detected = When OPHL, Pr06-45 acts

DC brake c ommand

20*[Pr06-47] :
Pro7-01 f---- ;

Actual out

tcurrent
Pr.06-47 |----- Ao :

Output current

: : : » Time
i Pr.06-48 : : :

2 5 -

: >

: Pr.06-48 © Pr07-02 i Start to operate

Total DC brake time -
]

Status 4: Motor drive is in stop; Pr.06-48+0 ; Pr.07-02=0
When motor drive starts, it will perform Pr.06-48 as DC brake. The DC brake current level is 20

times of Pr.06-47 setting value. In this period, if OPHL happens, motor drive starts to count
Pr.06-48/2 time, motor drive will perform Pr.06-45 setting.

Status 4-1: Pr06-48+0, Pr07-02=0 (No OPHL detected before operation)

Drive’s status
4

Operation command J

OPHL detection action JOPHL detection acts

OPHL detection No OPHL detected

20*[Pr06-47]

Pr.06-47 |-----
Output current

' Time
D ———
Pro64s | Start to operate

—

Total DC brake time
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Status 4-2: Pr06-48+0, Pr07-02=0 (OPHL detected before operation)

Drive’s status
A

Operation command J

OPHL detection action —E[OPHL detection acts

OPHL dete ction ———OPHL detected When OPHL, Pr06-45 acts

DCibrake command

20*[Pr06-471}..... / Lo
pro647 | fcuglovbutcurrent
R :
Output current ” : > Time
iPr.06-48 |
H 2 B
Pr.06-48

-
Total DC brake time

m LvX Auto Reset

Factory Setting: 0
Settings 0: Disable
1: Enable

4 m Time for Input Phase Loss Detection

Factory Setting: 0.20
Settings 0.00~600.00 sec

Pr06-50 is the time for input phase loss detection, pre-setting 0.20 sec represents check every
0.20 sec.

» m Ripple of Input Phase Loss

Factory Setting: 60.0
Settings 0.0~200.0 VDC

When the DC BUS ripple is higher than Pr.06-52, and continue Pr.06-50 plus 30 seconds, drive
will trip up OrP and act depending on the setting of Pr.06-53 to stop.

In the time period Pr.06-50 plus 30 seconds, if the DC BUS ripple is lower than Pr.06-52, the OrP
protection counter will be restart.

V4 m Treatment for the detected Input Phase Loss (OrP)

Factory Setting: 0
Settings 0: warn, ramp to stop
1: warn, coast to stop

0 We can get DC BUS ripple voltage via Pr.06-50 ripple time - when the condition is satisfy, drive
will active the protection of Input Phase Loss according to Pr.06-53 settings:
€ DC BUS ripple frequency < 166Hz.

€ The amplitude is higher than Pr.06-52 settings (default 60V), it will start to count time after
20 consecutive times.
€ When continue the following conditions at the time, ORP will occur.
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[N

(1) % is rated current percentage

Actual
(1) % seconds
50 432
75 225
120 60

When any condition is not satisfied, the ORP protect function will be recalculated.

m Derating Protection

Factory Setting: 0
Settings 0: constant rated current and limit carrier wave by load current and
temperature
1: constant carrier frequency and limit load current by setting carrier wave
2: constant rated current(same as setting 0), but close current limit

The Max. output frequency and its corresponded carrier frequency lower limit under each control

mode:

® VF, SVC: 599Hz, 6K

® FOC sensorless (IM): 300Hz, 6K
® FOC sensorless (PM): 500Hz, 10K

Setting O:

When the rated current is constant, carrier frequency (Fc) outputted by PWM will auto decrease
according to surrounding temperature, overload output current and time. If overload situation is
not frequent and only cares the carrier frequency operated with the rated current for a long time
and carrier wave changes during short overload, it is recommended to set to 0.

Refer to the following diagram for the level of carrier frequency. Take VFDOO7FP4EA-52 in
normal duty as example, surrounding temperature 50°C with independent installation and UL

open-type. When the carrier frequency is set to 15kHz, it corresponds to 72% rated output
current. When it outputs higher than the value, it will auto decrease the carrier frequency. If the
output is 83% rated current and the carrier frequency will decrease to 12kHz. In addition, it will
also decrease the carrier frequency when overload. When the carrier frequency is 15kHz and
the current is 120%*72%=86% for a minute, the carrier frequency will decrease to the factory
setting.

Setting 1:

It is used for the fixed carrier frequency and prevents the carrier wave changes and motor noise
caused by the surrounding temperature and frequent overload.

Refer to the following for the derating level of rated current. Take VFDO07FP4EA-52 in normal
duty as example, when the carrier frequency keeps in 15kHz and the rated current is decreased
to 72%, it will have OL protection when the current is 120%*72%=86% for a minute. Therefore, it
needs to operate by the curve to keep the carrier frequency.

Setting 2:

It sets the protection method and action to 0 and disables the current limit for the Ratio*160% of
output current in the normal duty and Ratio*180% of output current in the heavy duty. The
advantage is that it can provide higher output current when the setting is higher than the factory
setting of carrier frequency. The disadvantage is that it decreases carrier wave easily when

overload.
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It should be used with Pr.00-16 and Pr.00-17 for setting.

Ambient temperature will also affect the derating, please refer to ambient temperature derating
curve.

Ambient Temperature derating Curve for General Control Model

440V Normal Dutyv & Light Duty
5 100 - ~ ~—
= 93 ‘\‘u! ‘\"‘k‘,
t ?? ‘\*——_, ‘\‘—_,
L N T~
o ] ~~
% 1 “
63
60 T T T T I T T T T
Derating for Ambient Temperature
100 LD ti t Ta=50C
can operating at Ta=50C,
. \ \\ — |when derating Fc=2kHz
R \
a 80 S
'_: 70 / \ Operating at Light Duty Condition
i
o |The curve on manual‘
~ 60 Operating at Normal Duty Condition /
"'é 50 Light Duty(Derating Fc)
40 T T T T T
30 35 40 45 50 58 80 UL Open Type
Ambient Temperature (TC)
Derating for Ambient Temperature
10 \
90
R
a 80
t
i 70
Operating at Normal Duty Condition /
2 60 Light Duty(Derating Fc)
%
~ 50
40 T T T T
25 30 35 40 45 80 UL Open Type_side by side
Ambient Temperature (C) UL Type |
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~ T PT100 Detection Level 1

Settings 0.000~10.000V

~ ] PT100 Detection Level 2

Settings 0.000~10.000V
L  Make sure Pr. 06-57 > Pr.06-56.

Factory Setting:5.000

Factory Setting: 7.000

4 m PT100 Level 1 Frequency Protection

Factory Setting: 0.00
Settings 0.00~599.00 Hz

4 m PT100 activation level delay time

Settings 0~6000 sec

Factory Setting: 60 sec

PT100 operation

(1) Use AVI1, AVI2 or ACI (set to 0~10V) for analog voltage input and select PT100 mode.

(2) Choose one of the analog voltage input type: (a) AVI1(Pr.03-00=11), (b) AVI2 (Pr.03-02=11),
or (c) ACI (Pr.03-01=11 and Pr.03-29=1).

(3) When using ACI as analog voltage input, set Pr.03-01=11 and Pr.03-29=1. Then switch
SW4 to 0~10V on the 1/O control terminal block.

(4) Set Pr.03-23=23 and AFM2 to constant current output. Switch AFM2 (SW2) to 0~20mA on
the 1/0O control terminal block and set constant current output to 9mA by setting Pr.03-33=45.
The AFM2 constant output current is 20mA * 45% = 9mA.

(5) Pr.03-33 is for adjusting the constant voltage or constant current of AFM2, the setting range
is 0~100.00%.

(6) There are two types of action level for PT100. The diagram of PT protecting action is shown

as below:
} Level 2=06-57
| Setting range: 0.000~10.000V
1 Factory setting: 7.000V
o | Level 1=-06-56
o l Setting range: 0.000- 10.000V
C | Factory setting: 5.000V
i 1 When voltage of PT100 reaches level 1,
Frequency| thefdrive passedthe de!aytime setatPr06-59,
Command } the frequency command:goes back to Pr.06-58.

[ | When voltage of PT100 reaches level 2, the drive activate

bl ‘ . \ . .
‘ ‘ . tect tion by foll th tt fPr.06-29.
Pr.06. 59 Delay time protecting action by following the setting of Pr
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(7) PT100 wiring diagram:

N

0-10V

Open RC3 RA3 RC2 RA2 RC1 RB1 RA1

ol S | ===

0/4-20mA 120
0/4-20mA 0/4-20mA  0-10V

AFM1+10V AVI1 ACl STO1 STO2 +24v 24V COM FWD M1 M3 M5 M7 SGND

®
SISIIS) Sl el ),
@@!@@m@@@@@@@@

AHM2 ACM_AVI2 AEM SCM1SCM2 DCM  pcwv REV M2 M4 M6 M8 SG+ SG-
PT100
-

Figure 1

When Pr.06-58=0.00Hz, PT100 function is disabled.

Example:

A PT100 is installed to the drive. If motor temperature reaches 135°C (275°F) or higher, the drive
will decrease motor frequency to the setting of Pr.06-58. Motor will operate at this frequency
(Pr.06-58) till the motor temperature decreases to 135°C (275°F) or lower. If motor temperature

exceeds 150°C (302°F), the motor will decelerate to stop and outputs an ‘OH3’ warning.

Set up process:

1. Switch AFM2 (SW2) to 0~20mA on the I/O control terminal block. (Refer to Figure 1, PT100
wiring diagram)

2. Wiring (Refer to Figure 1, PT100 wiring diagram):
Connect external terminal AFM2 to (+)
Connect external terminal ACM to (-)
Connect external terminals AFM2 and AVI1 to short-circuit

3. Set Pr.03-00=11 or Pr.03-23=23 or Pr.03-33=45%(9mA)

4. Refer to RTD temperature and resistance comparison table
Temperature=135C, resistance=151.71Q; Input current: 9mA, Voltage: approximately:
1.37Vdc
Temperature=150C, resistance=157.33Q; Input current: 9mA, Voltage: approximately:
1.42Vdc

5. Set Pr.06=56=1.37 and Pr.06-58=10Hz. When RTD temperature increases to 135°C or higher,
the drive will decelerate to the selected frequency. When Pr.06-58=0, the drive will not run.

6. Set Pr.06-57=1.42 and Pr.06-29=1 (warning and decelerate to stop). When RTD temperature
increases to 150°C or higher, the drive will decelerate to stop and outputs an ‘OH3’ warning.

N m Software Detection GFF Current Level

Factory Setting: 60.0
Settings 0.0~6553.5 %

» R software Detection GFF Filter Time

Factory Setting: 0.10
Settings 0.00~655.35 sec

When the motor drive detects the unbalanced three-phase out current is higher than the setting of
Pr.06-60, GFF protection will be activated. Then the motor drive will stop outputting.
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m Fault Record 1 (day)

m Fault Record 2 (day)

m Fault Record 3 (day)

m Fault Record 4 (day)

Factory Setting: Read only
Settings 0~65535 days

m Fault Record 1 (min)

m Fault Record 2 (min)

m Fault Record 3 (min)

R Fault Record 4 (min)

Factory Setting: Read only
Settings 0~1439 min

When there is any malfunctions in motor drive operation, Pr.06-17~22 will record 6 malfunctions
recently, and Pr.06-63~70 can record the operation time for 4 malfunctions in sequence. It can
help to check if there is any wrong with the drive according to the recorded internal time.

For example: The first error: ocA occurs in 1000 minutes after motor drive start operation. The
second error: ocd happens after another 1000 minutes. The 4" error: ocA happens after another
1000 minutes. Then, the 5™ error is ocd, happening 1000 minutes following 4t error. Last, 6%
error ocn happens 1000 minutes after 5" error.

Then Pr.06-17~Pr.06-22 and Pr.06-63~Pr.06-70 will be:

1st fault 2nd fault 31 fault 4t fault 51 fault 6t fault

06-17 ocA ocd ocn ocA ocd ocn
06-18 0 ocA ocd och OoCcA ocd
06-19 0 0 oCcA ocd ocn ocA
06-20 0 0 OocA ocd ocn
06-21 0 0 0 ocA ocd
06-22 0 0 0 0 ocA
06-63 0 1 2 2 3 4

06-64 1000 560 120 1120 680 240
06-65 0 0 1 2 2 3

06-66 0 1000 560 120 1120 680
06-67 0 0 0 1 2 2

06-68 0 0 1000 560 120 1120
06-69 0 0 0 0 1 2

06-70 0 0 0 1000 560 120

% From time record, it can be known that the last fault (Pr.06-17) happened after the drive run for
4days and 240 minutes.
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4 m Low Current Setting Level

Factory Setting: 0.0
Settings 0.0 ~ 100.0 %

4 m Low Current Detection Time

Factory Setting: 0.00
Settings 0.00 ~ 360.00 sec

V4 m Treatment for low current

Factory Setting: 0
Settings 0 : No function
1 : warn and coast to stop
2 : warn and ramp to stop by 2" deceleration time
3 : warn and operation continue

The drive will operate as the setting of Pr.06-73 when output current is lower than the setting of

Pr.06-71 and when low current continues for a period longer than the setting of Pr.06-72. This
parameter can also be used with external multi-function output terminal 44 (MO44) for low current
output.

The low current detection function will not be executed when drive is at sleep or standby status.

The low current setting level of Pr06-71 is based on drive’s rated current, Pr00-01(Motor Drive
Rated Current)* Pr06-71(Low Current Setting Level)% = low current detection level (A). The
setting of drive’s rated current related to Pr00-16(Load Selection) to change Pr00-01(Motor Drive
Rated Current).

~ HEEEH JdEb motion offset setting

Factory Setting: 40.0
Settings 0.00 ~ 200.0VDC

m Fire Mode

Settings 0: No Function

Factory Setting: 0.00

1: Forward Operation
2: Reverse Operation

This parameter needs to work with multi-input function terminal #58 or #59 and multi-output
function terminal #53 and #54.
Setting is 0: Fire mode is disabled
Setting is 1: When the drive is at Fire mode, drive will run the motor with forward direction.
Setting is 2: When the drive is at Fire mode, drive will run the motor with reverse direction.

» m Operating Frequency when running Fire Mode

Factory Setting: 60.00
Settings 0.00 ~ 599.00 Hz
This parameter is to set up the drive’s frequency when the fire mode is enabled.
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» m Enable Bypass on Fire Mode

Factory Setting: 0.

Settings 0: Disable Bypass
1: Enable Bypass

4 m Bypass Delay Time on Fire Mode

Factory Setting: 0.0
Settings 0.00 ~ 6550.0 seconds

N m Number of Times of Unusual Reset at Fire Mode

Factory Setting: 0
Settings 0~ 10

» m Length of Time of Unusual Reset

Factory Setting: 60.0
Settings 0.00 ~ 6000.0sec

The settings of Pr.06-82 to Pr.06-85 decide if switch motors to operating under mains electricity.

Diagram of Bypass function’s Sequence

Fire mode motion

Factory Setting: 0

Settings Bit0: 0=Open Loop; 1=Close Loop (PID control)
Bit1: 0=Manual reset fire mode; 1=Auto reset fire mode
0: Open loop control & manual reset fire mode
1: Close loop control & manual reset fire mode

2: Open loop control & auto reset fire mode
3: Close loop control & auto reset fire mode

35 - 3 H Fire mode PID set point

Factory Setting: 0.0
Settings 0~100.00% (according to Pr.01-00 Max. operation frequency)

Pr. 06-87 is the Fire mode PID set point when the Pr. 06-86 bit 0=1.

Fire mode operation procedure is shown in the following flowchart. The operation mode will
accord to the Pr. 06-86 Bit0 setting (Bit0: 0=Open Loop; 1=Close Loop (PID control)).
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Fire mode

Fire mode Pr.06-80=0 Bypass function
Pr. 06-80 Normal mode Pr. 06-82
“Fire” | MOx=53
Pr.06-80=10r2 | display "| Fire mode indication
) Rorward Pr. 06-82=1 Pr. 06-82=0
: v
Pr.06-86 Bit0
A 4 A
Fire mode control 0 : Open loop control b
rive stop Drive run motor
¥Qrd Pr. 06-80 MOx=54 Bypass fire with Pr.06-81 setting
mode indication active freq. or PID control
Pr. 06-86 Bit0 Switch motor to _ with Pr. 06-87
1:PID control operating under mains PID set point.
electricity.
PID control
A A 4
Pr.06-87 Pr. 06-81
Fire mode PID Operating freq.
set point when Fire mode

A

The Fire mode operating procedure:

Pr. 06-86 Bit0=0: When the Pr. 06-80=1 or 2, and the multi-functional input terminals MIx=58 has
been turned ON, then drive will start the fire mode operation. The drive will speeds up to the
setting frequency of Pr. 06-81, and the KPC-CCO01 displays a “Fire” warning. If the multi-function
output terminals MOx=53, this terminal will be closed. If the Pr. 06-82=1 enabled the Bypass
function and the condition is established, the MOx=54 Bypass fire mode will indicate action and
switch the power source of the motor to the mains power, and the drive stops.

Pr. 06-86 Bit0=1: When the Pr. 06-80=1 or 2, and the multi-functional input terminals MIx=58 has
been turned ON, then drive will start the fire mode operation. The drive will run PID control with Pr.
06-87 as PID set point, and the KPC-CCO01 displays a “Fire” warning. If the multi-function output
terminals MOx=53, this terminal will be closed. If the Pr. 06-82=1 enabled the Bypass function
and the condition is established, the MOx=54 Bypass fire mode will indicate action and switch the

power source of the motor to the mains power, and the drive stops.

If the PID feedback signal occurs abnormally, the drive switches to the open loop and runs at the
set frequency of Pr. 06-81.

Bypass function operating time chart

Conditions required for enable the Bypass function (Pr. 06-82 is set to 1):

(1) When operating at fire mode, there is error (as shown in the table below) and the fire alarm
rings according to the time setting of Pr.06-83, then the bypass function will be enabled. MFO
bypass indication will be ON.

(2) When operating at fire mode, there is an error on auto-reset and the number of time to
auto-reset remains zero or the fire alarm rings according to the time setting of Pr.06-83, then
the bypass function will be enabled. MFO bypass indication will be ON. If the auto reset is
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successful before the bypass function is enabled, then the bypass delay counter will return to

zero to wait for next trigger.

MI=58 or 59
Enable fire mode

ON Fire mode

with/without
RUN Command

MO=>54

Pr. 06-83

Bypass Delay:
Time

ON

Bypass fire mode
indication

Table 1: Error detection under Normal mode, Fire mode and Bypass function at Fire mode.
means detectable)
Code Error name Normal Fire Mode Enable bypass

mode function

1 Over current during Acceleration (ocA) V(RS) V(able to auto-reset) | V

2 Over current during deceleration (ocd) V(RS) V(able to auto-reset) | V

3 Over current during normal speed (ocn) | V(RS) V(able to auto-reset) | V

4 Ground Fault (GFF) Vv V(able to auto-reset) | V

5 IGBT short circuit (occ) V(RS) V(able to auto-reset) | V

6 Over current during Stop (ocS) V(RS) V(able to auto-reset) | V

7 Over voltage during Acceleration (ovA) V(RS) V(able to auto-reset) | V

8 Over voltage during deceleration (ovd) V(RS) V(able to auto-reset) | V

9 Over voltage during normal speed (ovn) | V(RS) V(able to auto-reset) | V

10 Over voltage during Stop (ovS) V(RS) V(able to auto-reset) | V

11 Low voltage during Acceleration (LVA) \Y Not-detectable Not-detectable

12 | Low voltage during deceleration (Lvd) V Not-detectable Not-detectable

13 | Low voltage during normal speed (Lvn) V Not-detectable Not-detectable

14 | Low voltage during Stop (LvS) \Y Not-detectable Not-detectable

15 Input phase loss (OrP) Vv V(able to auto-reset) | V

16 | Over heat 1 (oH1) V V(able to auto-reset) | V

17 | Over heat 2 (0H2) V V(able to auto-reset) | V

18 | Thermister 1 open (tH10) \% V(able to auto-reset) | V

19 | Thermister 2 open (tH20) \Y, V(able to auto-reset) | V

21 Over Load (oL) (150% 1Min, Inverter) V Not-detectable Not-detectable

22 | Motor 1 over load (EoL1) \Y Not-detectable Not-detectable

23 | Motor 2 over load (EoL2) \Y Not-detectable Not-detectable

24 Over heat 3 (oH3) (PTC) Vv V(able to auto-reset) | V

26 | Over torque 1 (ot1) \Y Not-detectable Not-detectable

27 | Over torque 2 (ot2) \Y Not-detectable Not-detectable

28 Low-current (uC) Vv Not-detectable Not-detectable
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Normal Enable bypass
Code Error name Fire Mode
mode function
30 | EEPROM write error (cF1) \Y Not-detectable Not-detectable
31 EEPROM read error (cF2) \Y \Y Not-detectable
U phase current sensor detection error
33 \Y \Y Not-detectable
(cd1)
V phase current sensor detection error
34 \Y \Y Not-detectable
(cd2)
W phase current sensor detection error
35 \Y \Y Not-detectable
(cd3)
36 Hardware Logic error 0 (Hd0) — cc \% Vv Not-detectable
37 Hardware Logic error 1 (Hd1) — oc Vv V Not-detectable
38 Hardware Logic error 2 (Hd2) — ov V V Not-detectable
39 Hardware Logic error 3 (Hd3) — occ \% \% Not-detectable
40 Motor auto tuning error (AuE) \% Not-detectable Not-detectable
41 ACI feedback loss (AFE) \% Not-detectable Not-detectable
48 | ACl Loss V Not-detectable Not-detectable
49 | External fault (EF) \Y Not-detectable Not-detectable
50 | Emergency stop (EF1) \Y Not-detectable Not-detectable
51 base block (bb) \Y, Not-detectable Not-detectable
52 | PcodE (Password) \Y, Not-detectable Not-detectable
53 | Software code error \Y \Y Not-detectable
54 | Communication error 1 (cE1) V Not-detectable Not-detectable
55 | Communication error 2 (cE2) V Not-detectable Not-detectable
56 | Communication error 3 (CE3) V Not-detectable Not-detectable
57 | Communication error 4 (cE4) V Not-detectable Not-detectable
58 | cE10 (Communication Time Out) \% Not-detectable Not-detectable
60 Braking Transistor Fault (bf) \% Not-detectable Not-detectable
61 Y-Delta connected Error (ydc) Vv Not-detectable Not-detectable
62 Decel. Energy Backup Error (dEb) Vv Not-detectable Not-detectable
63 | Over Slip Error (oSL) \Y, Not-detectable Not-detectable
64 Electromagnet switch error (ryF) V Not-detectable Not-detectable
72 Channel 1 (STO1~SCM1) internal \V; \V; Not-detectable
hardware error (STL1)
73 External safety gate S1 \Y \Y, Not-detectable
V V(keeps on V(keeps on
74 | Fire Mode output ] )
operating) operating)
76 | Safety Torque Off (STO) \Y, \Y, Not-detectable
77 Channel 2 (STO2~SCM2) internal vV vV Not-detectable
hardware error (STL2)
78 Channel 1 and Channel 2 internal vV vV Not-detectable
hardware error (STL3)
79 | U phase over current (Uocc) \Y Not-detectable Not-detectable
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Normal Enable bypass
Code Error name Fire Mode
mode function
80 | V phase over current (Vocc) \% Not-detectable Not-detectable
81 W phase over current (Wocc) \Y Not-detectable Not-detectable
82 OPHL U phase output phase loss \ V(able to auto-reset) | V
83 | OPHL Vphase output phase loss Vv V(able to auto-reset) | V
84 OPHL Wphase output phase loss Vv V(able to auto-reset) | V
90 Inner PLC function is forced to stop Vv Not-detectable Not-detectable
99 | CPU Trap error \% V Not-detectable
101 | CgdE CANopen software disconnect1 V Not-detectable Not-detectable
102 | ChbE CANopen software disconnect2 V Not-detectable Not-detectable
103 | CSYE CANopen synchronous error \Y Not-detectable Not-detectable
104 | CbFE CANopen hardware disconnect \% Not-detectable Not-detectable
105 | CidE CANopen index setting error \% Not-detectable Not-detectable
106 Cad.E CANopen slave station number v Not-detectable Not-detectable
setting error
107 CfrE CANopen index setting exceed limit Vv Not-detectable Not-detectable
111 | InrCOM Internal communication \Y Not-detectable Not-detectable
overtime error

The Fire mode reset procedure:
When the terminal MIx=58 has become ON-> OFF, the drive starts to run “fire mode reset procedure”,
and will decide “Manual reset” or “Auto reset” fire mode according to the P06-86 bit1 selection.

Fire mode reset
procedure

M1=58 Off

Pr.06-86 Bit1 . . P
_ Drive keep display “Fire
0 : Manual Reset| piye stop operation

Fire mode control word "| User needs to reset drive manually
Pr.06-86 Drive switch to normal mode

Pr. 06-86 Bit1
1 : Auto Reset

Auto reset Fire mode
Drive stop operation
Drive switch to normal
mode

Wiring diagram:

1.When the AC power ON, RB1/ RC1 contacts=ON, and RA1/ RC1=0FF.
2.When operating at the fire mode with no bypass indication function, RB1/ RC1=0N, and the motor is
driven by the drive.
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3.When operating at the fire mode with bypass function enabled, RA1/ RC1=0N, and the motor is

driven by the mains power.

VFD-CFP2000 LN

M1

Contactor

In fire mode, the driver operating direction refers to Pr. 06-80=1 (forward) or Pr. 06-80=2 (reverse).
Other operating direction commands are not valid. The P00-23 Motor Operating Direction Control
function is invalid.

All KPC-CCO01 keypad commands are ignored in fire mode (includes Run, Stop, JOG, direction
commands).

All RS485 communication commands are ignored in fire mode (includes Run, Stop, JOG, direction

commands).

In fire mode, the function “B.B” and “EF” cannot work (including external terminal B.B,
communication B.B, external terminal EF, communication EF, external terminal EF1). If the B.B is in
action, it will be automatically invalidated (including external terminals B.B, communication B.B) and
the driver will execute speed search.

In fire mode, if the EF and EF1 are in action, they will be automatically invalidated (including external
terminals EF & EF1, communication EF).

In fire mode, the JOG command is invalid (JOG command Source: Keypad, external terminals,
communications). If the JOG command is in action, it will be automatically invalidated.

In fire mode, the Acceleration / Deceleration Speed Inhibit function is invalid. If this function is in
action, it will be automatically invalidated.

In fire mode, if the Pr. 06-86 Bit0=0 (Open Loop), the driver does not perform 08 group PID function.
If 08 group PID functions are in action, it will be automatically invalidated.

In fire mode, the Hand-Off-Auto function is invalid (including multi-function output terminals).

No Circulative Control function is performed in fire mode, and all circulating control function
parameters will be cleared. If the “circulative control” is in action, it will be automatically invalidated.
No sleep function is performed in fire mode.

The DC Brake function is not performed in fire mode. The DC brake in action will be automatically
invalidated.
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L In fire mode, the Over Current Stall Prevention function is invalid. The over-current stall prevention in
action will be automatically invalidated.

L No OL detection function detection in fire mode.

L No OL1/OL2 detection function in fire mode.

L Abnormal communication (CE10, CE01, CE02, CE03, CE04) detection is invalid in fire mode.

L The cd1,cd2,cd3 and HdO,Hd1,Hd2,Hd3 are boot checking and cannot be reset. The above errors
cannot be reset in fire mode as well. The drive is not functioning in fire mode.

[ In fire mode, the driver will not trip up by LV error and will keep running or completely no electricity. If
the LV error is happened before fire mode warning, reset the LV error to operate the driver.

L) After the MOx=54 Bypass fire mode indication is activated, the only way to turn off MOx=54 is reset
the fire warning and re-power ON again.

L The output stop function is invalid in fire mode.

L In fire mode, skip frequency function is invalid.

L The Pr. 06-81 Operating Frequency cannot be greater than the Pr. 01-00 Maximum output frequency

under Fire Mode. If Pr. 06-81 > Pr. 01-00, then the output frequency will be automatically limited to Pr.
01-00.
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07 Special Parameters » This parameter can be set during operation.

4 m Software Brake Level

Factory Setting: 740.0
Settings 700.0~900.0VDC

This parameter sets the DC-bus voltage at which the brake chopper is activated. Users can
choose the suitable brake resistor to have the best deceleration. Refer to Chapter 7 Accessories
for the information of the brake resistor.

It is only valid for the models below 30kW of 460 series.

4 m DC Brake Current Level

Factory Setting: 0
Settings 0~100%

This parameter sets the level of DC Brake Current output to the motor during start-up and
stopping. When setting DC Brake Current, the Rated Current is regarded as 100%. It is
recommended to start with a low DC Brake Current Level and then increase until proper holding
torque has been attained.

~ R DC Brake Time at RUN

Factory Setting: 0.0
Settings 0.0~60.0 sec

The motor may be in the rotation status due to external force or itself inertia. If the drive is used
with the motor at this moment, it may cause motor damage or drive protection due to over current.
This parameter can be used to output DC current before motor operation to stop the motor and
get a stable start. This parameter determines the duration of the DC Brake current after a RUN
command. When it is set to 0.0, it is invalid.

V4 m DC Brake Time at Stop

Factory Setting: 0.0
Settings 0.0~60.0 sec

The motor may be in the rotation status after drive stop outputting due to external force or itself
inertia and can’t stop accurately. This parameter can output DC current to force the motor drive
stop after drive stops to make sure that the motor is stop.

This parameter determines the duration of the DC Brake current during stopping. To DC brake at
stop, this function will be valid when Pr.00-22 is set to 0 or 2. When setting to 0.0, it is invalid.

Related parameters: Pr.00-22 Stop Method, Pr.07-04 Start-point for DC Brake

4 m DC Brake Frequency at STOP

Factory Setting: 0.00
Settings 0.00~599.00Hz

This parameter determines the frequency when DC Brake will begin during deceleration. When
this setting is less than start frequency (Pr.01-09), the start-point for DC brake will start from the
min. frequency.
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B

R

Output frequency

DC Brak Time
during Stopping

07-04

01-09 _DOi
Minimum Start-point for

€ - DC brake < _-_»
S P OUtpUL time during 4”** >
frequency stopping
Run/Stoﬂ ON ‘ OFF Time

DC Brake Time
DC Brake at Start-up is used for loads that may move before the AC drive starts, such as fans
and pumps. Under such circumstances, DC Brake can be used to hold the load in position
before setting it in motion.
DC Brake at stop is used to shorten the stopping time and also to hold a stopped load in position,
such as crane or cutting machine.

4 m Voltage Increasing Gain

Factory Setting: 100
Settings 1~200%

When the user is using speed tracking, adjust Pr07-05 to slow down the increasing of voltage if

there are errors such as oL or oc.

4 m Restart after Momentary Power Loss

B

B

B

Factory Setting: 0
Settings 0: Stop operation
1: Speed search for last frequency command
2: Speed search for the minimum output frequency

This parameter determines the operation mode when the AC motor drive restarts from a
momentary power loss.

The power connected to the drive may power off momentarily due to many reasons. This
function allows the drive to keep outputting after power is on again after power off and won’t
cause drive stops.

Setting 1: Operation continues after momentary power loss, speed search starts with the Master
Frequency reference value after drive output frequency and motor rotator speed is synchronous.
The motor has the characteristics of big inertia and small obstruction. For example, in the
equipment with big inertia wheel, it doesn’t need to wait to execute operation command until
wheel is complete stop after re-start to save time.

Setting 2: Operation continues after momentary power loss, speed search starts with the
minimum output frequency after drive output frequency and motor rotator speed is synchronous.
The motor has the characteristics of small inertia and bigger obstruction.

This function is valid when the Run command is present.

V4 m Maximum Power Loss Duration

Factory Setting: 2.0
Settings 0.0~20.0 sec
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L If the duration of a power loss is less than this parameter setting, the AC motor drive will resume
operation. If it exceeds the Maximum Allowable Power Loss Time, the AC motor drive output will
then turn off (coast stop).

B

The selected operation after power loss in Pr.07-06 is only executed when the maximum
allowable power loss time is <5 seconds and the AC motor drive displays “LU”.

B

But if the AC motor drive is powered off due to overload, even if the maximum allowable power
loss time is <5 seconds, the operation mode as set in Pr.07-06 is not executed. In that case, it
starts up normally.

4 m Base block Time

Factory Setting: #.#
Settings 0.0~5.0 (Depending on the motor power)

Pr 07-08 Factory Setting:
KW 007 | 015 | 022 | 037 | 040 | 055 | 075 | 110 | 150
HP 1 2 3 5 55|75 | 10 15 | 20
Pr07-08 (sec) | 0.3 | 04 | 05| 06 | 0.7 | 0.7 | 0.8 | 0.9 1

KW 185 | 220 | 300 | 370 | 450 | 550 | 750 | 900
HP 25 30 40 50 60 75 100 | 125
Pr07-08 (sec) | 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

L When momentary power loss is detected, the AC drive will block its output and then wait for a
specified period of time (determined by Pr.07-08, called Base-Block Time) before resuming
operation. This parameter should be set at a value to ensure that any residual regeneration
voltage from the motor on the output has disappeared before the drive is activated again.

@

Output frequency(H) j 4:,_\,_}/ @ Input B.B. signal

, @ Stop output voltage
Output voltage(V) JJ_ @ Disable B.B. signal
Output current |A i

®
G

o

?

|

®

@ Waiting time Pr.07-08
® Speed search

B e

[}
I
I
07-09 [T 7° P ‘:f“, e Ny ® Synchronization speed detection
Current Limit for h L ! @ Frequency command before B.B.
1 I ]
Speed Search A i Time
1 | [ |
FWD Run ! b :
Dol e
I I |
1 1

B.B. -

B.B. Search with last output frequency downward timing chart
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®
Output frequency €) l .
(H) J 45_/:— @ InputB.B. signal
| : : i @ Stop output voltage
— | —
Output voltage 1 @ i @i : ® Disable B.B. signal
V) — @ Waiting time 08.07
. — aiting time 08.
07-00 Current Limit U {eUTentA: o ® speed search
1 I 1
for Speed Search Speed [ """~ T RS ® synchronization speed detection
1 I
(1
I I I
: L L Time
1 1 ! 1
1 I ] []
FWD Run J i i_'i ® 54_
- o
| 1

B.B.

B.B. Search with minimum output frequency upward timing chart

Input B.B. signal
Output frequency (H W o
P d y(H) JJ : : @ Stop voltage output
| 1
I
1
1
I
1
1

©)
®

— ® Disable B.B. signal
Output voltage(V) j M @ Waiting time Pr.07-08
® Speed search
® Synchronization speed detection

Output current 4

06-03
Over-Current Stall
Prevention

during Accel.

[}
FWD RunJ .
I

»—
B.B.

B.B. Search with minimum output frequency upward timing chart

Time

4 m Current Limit for Speed Search

Factory Setting: 100
Settings 20~200%

B

Following a momentary power loss, the AC motor drive will start its speed search operation only
if the output current is greater than the value set by Pr.07-09.

L] The maximum speed search level will affect the synchronous time. It will get the synchronization
faster when this parameter is set to larger value. But too large value may activate overload
protection.

4 m Treatment after Fault

Factory Setting: 0
Settings 0: Stop operation
1: Speed search starts with current speed
2: Speed search starts with minimum output frequency

Fault includes: bb, oc, ov and occ. To restart after oc, ov, occ, Pr.07-11 can not be set to 0.
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4 m Auto Restart Time after Fault

Factory Setting: 0
Settings 0~10

L After fault (oc, ov, occ) occurs, the AC motor drive can be reset/restarted automatically up to 10
times.

[ Setting this parameter to 0 will disable the reset/restart operation after any fault has occurred.
When enabled, the AC motor drive will restart with Pr07-10 setting after fault auto reset.

L0 If the time of reset/restart exceeds Pr.07-11 setting, the fault will not be restart /reset until user
reset manually and run the motor drive again.

4 m Speed Search during Start-up

Factory Setting: 0
Settings 0: Disable
1: Speed search from maximum output frequency
2: Speed search from start-up motor frequency
3: Speed search from minimum output frequency

B

This parameter is used for starting and stopping a motor with a high inertia. A motor with high
inertia will take 2~5 minutes or longer to stop completely. By setting this parameter, the user
does not need to wait for the motor to come to a complete stop before restarting the AC motor
drive. The output current is set by the Pr.07-09.

4 m dEb Function Selection

Factory Setting: 0
Settings 0: Disable
1: dEb with auto accel./decal., the output frequency will not return after power
reply.
2: dEb with auto accel./decal., the output frequency will return after power
reply

L This function is the AC motor drive decelerates to stop after momentary power loss. When the
momentary power loss occurs, this function can be used for the motor to decelerate to zero
speed with deceleration stop method. When the power is on again, motor will run again after DEB
return time. (has applied on high-speed spindle)

L Lv return level: Pr.06-00+60V

X Lv level: default=Pr.06-00

L) During the dEDb, the drive can also be pretected by ryF, ov, oc, occ, EF...etc., and those error
codes will recorded as well.

[ When dEb is in auto-deceleration, the STOP (RESET) function will be invalid, and the AC motor
drive will decelerate to stop. If the AC motor drive needs to be ramp to stop immediately, use EF
function instead.

1 During the dEb time, the “BB” function is ineffective until dEb is disabling.

L Even the Lv warning does not appear during dEb time, the MO=10 “Low voltage warning” will still
be activated if the DCBUS voltage is lower than the Lv level.

L) dEb actions are illustrated as below

When the DCBUS voltage drops to a level, which is smaller than the dEb activation level, the
dEb function will be activated (the soft start relay is closed) and the motor drive will begin the
auto-deceleration.
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® Situation 1: Insufficient power supply due to momentary power-loss/unstable power (due to low
voltage)/sudden heavy-load
1. Pr07-13=1 “dEb with auto accel./ ecal., the output frequency will not return after power

reply” and power restore.

2. When the power restores and DCBUS voltage is higher than the “dEb return level”, the drive
will automatically switch from coast stop to ramp stop until OHz and stop. The keypad will
display “dEb” warning until manually reset and this can avoid that users do not know the
reason for stopping.

DC BUS voltage

dEbreturnlevel coooooooo. \- H

dEb activated level cocooaaaaaaae

(VA T=IYZ-) [ — I L

Softstartrelay at : =
power side J L

dEb activated ‘

Outputfrequency

® Situation 2: Insufficient power supply due to momentary power-loss/unstable power (due to low
voltage)/sudden heavy-load
1. Pr07-13=2 “dEb with auto accel./ ecal., the output frequency will return after power reply”
and power restore
2. During the dEb deceleration time (include Ohz run), if the power restore and DCBUS voltage
is higher than “dEb return level”, the drive will maintain the current frequency for 3 seconds
and restart to accelerated, the dEb warning show on the keypad will then cleared
automatically.
DCBUSvaltage

dEb return level

dEbactivated level

Ly level

Soft startrelay at Relay OM
power side

dEb activated g
MOrdisplay 3

;
Fregquency command s R S S S

i‘.ﬂxl.ltl:l deceleration 3 1 H Linear accleratior

P . . — E"""H"""“""H
Outputfrequeney | Oz YAIMA T IO O EE Y Sy

Crive operation RIM
statns
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® Situation 3: Power supply unexpected shut down/power loss

1.

Pr07-13=1" dEb with auto accel./ ecal., the output frequency will not return after power
restore” and power will not restore.

The keypad will display “dEb” warning and decelerated to OHz and stop. When the DCBUS
voltage has smaller than Lv level, the drive internal soft-start relay turn off and until drive is
completely out of power.

DCBUSvyoltage

= o T == O I S SN R
dEb activatedlevel {____ ™

I = = e

ovdc

Softstartrelay at Relay OM
power side

dEb activated
M Ordisplay

o JLEECEEELERELLE R mmmsmam e
Cutputfreguency [OHzZ Auto deceleration

M O=10 , [ ]

Lv activated

Drive operation RLIM
status

® Situation 4:

1.

Pr07-13=2 “dEb with auto accel./ ecal., the output frequency will return after power restore”
and power will not restore.

Same as the situation 3, the drive will decelerate to OHz. The DCBUS voltage will continue to
reduce until the voltage is less than Lv level and drive internal soft-start relay turn-off. The
keypad will display “dEb” warning until drive is completely out of power.

® Sijtuation 5:

1.

Pr07-13=2 “dEb with auto accel./ ecal., the output frequency will return after power restore”
and Power will restore after DCBUS voltage has smaller than Lv level.

The drive decelerates to OHz and DCBUS voltage continue to reduce until the voltage is less
than Lv level, drive internal soft-start relay turn-off. When the power restore and DCBUS
voltage has higher than LV return level, the soft-start relay turn-on. When the DCBUS
voltage has higher than dEb return level, waiting for DCBUS stability, the drive will maintain
the current frequency for 3 seconds and restart to do linear accelerate, the dEb warning
show on the keypad will cleared up automatically.
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DC BUSyaltage

dEb return level
dEb activated level

Lv return level
L lev el

1

1

I

1

1

T

!

o de 1
Soft start relay at Relay ON i
H

1

1

I

1

1

1

I

1

I

Relay CM

power side 7

dEb activated

Mordisplay

Cutputfrequency

»
\-\

Linear accleratior

1
T
T
I
1
1
I
1
I
I
1
I
I
I
1
I
e ———————— e mmm e P 1
I
1
MO=10

Lv activated |..i_

Waiting timelfor DCELS stability %
1
dEb return 1

weaiting time !

DCrive operation RUM |
status

|EmNOTE|

For example, in textile machinery, you will hope that all the machines can be decelerated to stop to prevent broken stitching
when power loss. In this case, the host controller will send a message to the AC motor drive to use dEb function with
deceleration time via EF.

o
"
o
Io

V4 m Dwell Time at Accel.

Factory Setting: 0.00
Settings 0.00~600.00 sec

4 m Dwell Frequency at Accel.

Factory Setting: 0.00
Settings 0.00~599.00 Hz

V4 m Dwell Time at Decel.

Factory Setting: 0.00
Settings 0.00~600.00 sec

4 m Dwell Frequency at Decel.

Factory Setting: 0.00
Settings 0.00~599.00 Hz

1 In the heavy load situation, Dwell can make stable output frequency temporarily, such as crane

or elevator.
Pr.07-15 to Pr.07-18 is for heavy load to prevent OV or OC occurs.
Frequency
07-18
07-16 ! Dwell
Dwell E g?/v-;rlTime Frequency
Frequency 0715 " ! at Decel. at Decel.
atAceel, ‘Dwell Tlime : :
| , : :
atAccel. ! : Time

Dwell at accel./decel.
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4 m Fan Cooling Control

Factory Setting: 0
Settings 0: Fan always ON

1: 1 minute after the AC motor drive stops, fan will be OFF

2: When the AC motor drive runs, the fan is ON. When the AC motor drive
stops, the fan is OFF

3: Fan turns ON when preliminary IGBT temperature (around 60°C) is
attained.

4: Fan always OFF

This parameter is used for the fan control.

Setting 0: Fan will be ON as the drive’s power is turned ON.

Setting 1: 1 minute after AC motor drive stops, fan will be OFF

[ Setting 2: AC motor drive runs and fan will be ON. AC motor drive stops and fan will be OFF.

Setting 3: Fan run according to IGBT and capacitance temperature. Fan will be ON when IGBT
temperature is higher than 60 °C. Fan will be OFF, when capacitance temperature is lower than
40°C.

[ Setting 4: Fan is always OFF

4 m Emergency Stop (EF) & Force Stop

Factory Setting: 0
Settings 0: Coast to stop

1: Stop by 1%t deceleration time

2: Stop by 2" deceleration time

3: Stop by 3 deceleration time

4: Stop by 4™ deceleration time

5: System Deceleration (According to original deceleration time)
6: Automatic Deceleration ( Pr01-46)

L When the multi-function input terminal is set to 10(EF) or 18(Emergency stop) and is activated,
the drive will stop according to the setting in Pr.07-20.

Output

frequency » Decel. Time 3
Decel. Time 1 _
Pr01.13=5 sec Pr01-17=2 sec

Run RUN STOP RUN
command
Pr07-20=3 Stop by 3" deceleration time _ .
MI=10(EF)/ MI=10 or 18 and has active«

MI=18(Emergency stop)
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Output
frequency i
Decel. Time 2 Decel. Time 2 :
Pr01-15=7 sec Pr01-15=7sec
Run RUN sToP RUN
command

Pr07-20=5 System Deceleration

(According to original deceleration time) - ;
MI=10(EF)/ MI=10 or 18 and has actived

MI=18(Emergency stop)

MI=8 The 1%, 2"
acceleration or MI=8 and has actived(use 2"°acceleration/deceleration time)

deceleration time
selection

4 m Auto Energy-saving Operation

Settings 0: Disable
1: Enable
L When Pr.07-21 is set to 1, the acceleration and deceleration will operate with full voltage. During
constant speed operation, it will auto calculate the best voltage value by the load power for the
load. This function is not suitable for the ever-changing load or near full-load during operation.

Factory Setting: 0

L0 When the output frequency is constant, i.e. constant operation, the output voltage will auto
decrease by the load reduction. Therefore, the drive will operate with min. power, multiplication
of voltage and current.

4 m Energy-saving Gain

Settings 10~1000%
[0 When Pr. 07-21 is set to 1, this parameter can be used to adjust the gain of energy-saving. The

factory setting is 100%. If the result is not good, it can adjust by decreasing the setting. If the
motor oscillates, it should increase the setting value.

Factory Setting: 100

B

In some applications, such as: high-speed spindle. Pay more attention to the temperature of the
motor, it is hoped that the motor current can be reduced to a lower motor current level when the
motor in the non-working state. Turn down this parameter can achieve the requirement.

4 m Auto Voltage Regulation(AVR) Function

Factory Setting: 0
Settings 0: Enable AVR

1: Disable AVR
2: Disable AVR during deceleration
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[ Setting 0: when AVR function is enabled, the drive will calculate the output voltage by actual
DC-bus voltage. The output voltage won’t be changed by DC bus voltage.

[ Setting 1: when AVR function is disabled, the drive will calculate the output voltage by DC-bus
voltage. The output voltage will be changed by DC bus voltage. It may cause insufficient/over
current.

L Setting 2: the drive will disable the AVR during deceleration, such as operated from high speed
to low speed.

L When the motor ramps to stop, the deceleration time is longer. When setting this parameter to 2
with auto acceleration/deceleration, the deceleration will be quicker.

4 m Filter Time of Torque Command (V/F and SVC control mode)
Factory Setting: 0.500

Settings 0.001~10.000 sec

When the setting is too long, the control will be stable but the control response will be delay.
When the setting is too short, the response will be quickly but the control may be unstable. User
can adjust the setting by the control and response situation.

4 m Filter Time of Slip Compensation (V/F and SVC control mode)
Factory Setting: 0.100

Settings 0.001~10.000 sec
L It can set Pr.07-24 and 07-25 to change the response time of compensation.

[0 If Pr.07-24 and 07-25 are set to 10seconds, the response time of compensation is the slowest.
But the system may be unstable when the setting is too short.

4 m Torque Compensation Gain (V/F and SVC control mode)

Factory Setting: 0
Settings Induction Motor 0~10 (Pr.05-33=0)
PMSM: 0~5000 (Pr.05-33=1 or 2)

When the motor load is large, a part of drive output voltage is absorbed by the resistor of stator

B

winding and causes insufficient voltage at motor induction and result in over output current and
insufficient output torque. It can auto adjust output voltage by the load and keep the air gap
magnetic fields stable to get the optimal operation.

B

In the V/F control, the voltage will be decreased in direct proportion when the frequency is
decreased. It'll cause decrease torque at low speed due to small AC resistor and the same DC
resistor. Therefore, Auto torque compensation function will increase the output voltage in the low
frequency to get higher start torque.

B

When Pr.07-26 is set too large, it may cause motor overflux and result in too large output current,
motor overheat or triggers protection function.

4 m Slip Compensation Gain (V/F and SVC control mode)

Factory Setting: 0.00
(1 in SVC mode)
Settings 0.00~10.00
The induction motor needs the constant slip to produce magnetic torque. It can be ignore in the
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higher motor speed, such as rated speed or 2~3% slip.

B

In the operation with variable frequency, the slip and the synchronous frequency will be in
reverse proportion to produce the same magnetic torque. That is the slip will be larger with the
reduction of synchronous frequency. The motor may stop when the synchronous frequency is
decreased to a specific value. Therefore, the slip serious affects the accuracy of motor speed at
low speed.

1 In another situation, when the drive uses with induction motor, the slip will be increased by the
increasing load. It also affects the accuracy of motor speed.

[ This parameter can be used to set compensation frequency and reduce the slip to close the
synchronous speed when the motor runs in the rated current to raise the drive accuracy. When
the drive output current is larger than Pr.05-05 No-load Current of Induction Motor 1 (A), the
drive will compensation the frequency by this parameter.

LLJ  When the control method (Pr.00-11) is changed from V/f mode to vector mode, this parameter

will auto be set to 1.00. Otherwise, it will be set to 0.00. Please do the compensation of slip after

overload and acceleration. The compensation value should be increased from small to large
gradually. That is to add the output frequency with motor rated slip X Pr.07-27 Slip

Compensation Gain when the motor is rated load. If the actual speed ratio is slow than

expectation, please increase the setting. Otherwise, decrease the setting.

N m Slip Deviation Level

Factory Setting: 0
Settings 0~100.0%
0: No detection

N m Detection Time of Slip Deviation

Factory Setting:1.0
Settings 0.0~10.0 sec

N m Over Slip Treatment

Factory Setting:0
Settings 0: Warn and keep operation
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning

The Pr.07-29 to Pr.07-31 is to set allowable slip level/time and over slip treatment when the drive
is running.

4 m Motor Hunting Gain

Factory Setting:1000
Settings 0~10000
0: Disable

The motor will have current wave motion in some specific area. It can improve this situation by
setting this parameter. (When it is high frequency, it can be set to 0. When the current wave
motion happens in the low frequency, please increase Pr.07-32.)
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N m Auto restart internal of Fault

R

Factory Setting:60.0
Settings 0.0~6000.0 sec

When a reset/restart after fault occurs, the drive will regards Pr.07-33 as a time boundary and
beging counting the numbers of faults occur within this time period. Within the period, if numbers
of faults occurred did not exceed the setting in Pr.07-11, the counting will be cleared and starts
from 0 when next fault occurs. However, if the numbers of faults occurred within this time period
have exceed the setting in Pr.07-11, user will need to press RESET key manually for the drive to
operate again.
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08 High-function PID Parameters ~ This parameter can be set during operation.

» m Input Terminal for PID Feedback

Factory Setting:0
Settings 0: No function
1: Negative PID feedback: input from external terminal AVI1 (Pr.03-00)
4: Positive PID feedback from external terminal AVI1 (Pr.03-00)

Negative feedback means: +target value — feedback. It is used for the detection, value will be

increased by increasing the output frequency.

[0 Positive feedback means: -target value + feedback. It is used for the detection, value will be

decreased by increasing the output frequency.

L When Pr.08-00#£7 neither #8, input value is disabled. The value of the setting remains the same

after the drive is off.

Common applications for PID control

1.

Flow control: A flow sensor is used to feedback the flow data and performs accurate flow
control.

Pressure control: A pressure sensor is used to feedback the pressure data and performs
precise pressure control.

Air volume control: An air volume sensor is used to feedback the air volume data to have
excellent air volume regulation.

Temperature control: A thermocouple or thermistor is used to feedback temperature data
for comfortable temperature control.

Speed control: A speed sensor or encoder is used to feedback motor shaft speed or input
another machines speed as a target value for closed loop speed control of master-slave
operation. Pr.10.00 sets the PID set point source (target value).

PID control loop:

Drive execute PID control

Setpoint + Output
aALLEENG WIEN Kp(1+TLS+des)%@—>

Feedback
signal

Sensor

K,: Proportional gain(P)  T;: Integral time(l) T4 Derivative control(D) S: Operator

[ Concept of PID control

1.

Proportional gain(P):

The output is proportional to input. With only proportional gain control, there will always be
a steady-state error.

Integral time(l):

The controller output is proportional to the integral of the controller input. To eliminate the
steady-state error, an “integral part” needs to be added to the controller. The integral time
decides the relation between integral part and error. The integral part will be increased by
time even if the error is small. It gradually increases the controller output to eliminate the
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error until it is 0. In this way, a system can be stable without steady-state error by
proportional gain control and integral time control.
3. Differential control(D):
The controller output is proportional to the differential of the controller input. During
elimination of the error, oscillation or instability may occur. The differential control can be
used to suppress these effects by acting before the error. That is, when the error is near 0,
the differential control should be 0. Proportional gain (P) + differential control (D) can be
used to improve the system state during PID adjustment.
When PID control is used in a constant pressure pump feedback application:
Set the application’s constant pressure value (bar) to be the set point of PID control. The
pressure sensor will send the actual value as PID feedback value. After comparing the PID set
point and PID feedback, there will be an error. Thus, the PID controller needs to calculate the
output by using proportional gain (P), integral time (I) and differential time (D) to control the
pump. It controls the drive to have different pump speed and achieves constant pressure control

by using a 4~20mA signal corresponding to 0~10 bar as feedback to the drive.
no fuse breaker

(NFB) water pump
TN
RL1)—0O O R(L1) U(T1)
N
— & o 3=
T(L3) T(L3) W(T3)
©
- S
throttle
Feedback 4-20mA
corresponds pressure
0-10bar sensor
ACI/AVI@)
(4-20mA/0-10V)
DC
ACM (@ m
analog signal common

. Pr.00-04 is set to 10 (Display PID analog feedback signal value (b) (%))

. Pr.01-12 Acceleration Time will be set as required

. Pr.01-13 Deceleration Time will be set as required

. Pr.00-21=0 to operate from the digital keypad

Pr.00-20=0, the set point is controlled by the digital keypad

. Pr.08-00=1 (Negative PID feedback from analog input)

. ACl analog input Pr. 03-01 set to 5, PID feedback signal.

. Pr.08-01~08-03 will be set as required

8.1 If there is no vibration in the system, increase Pr.08-01(Proportional Gain (P))
8.2 If there is no vibration in the system, reduce Pr.08-02(Integral Time (l))

8.3 If there is no vibration in the system, increase Pr.08-03(Differential Time (D))

) Refer to Pr.08-00 to 08-21 for PID parameters settings.

©NODUTAWN =

~ FEEREAR Proportional Gain (P)

Factory Setting:1.0
Settings 0.0~100.0%

L) When the setting is 1.0, it means Kp gain is 100%; setting is 0.5, means Kp gain is 50%.
L Itis used to eliminate the system error. It is usually used to decrease the error and get the faster
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response speed. But if the value is set too high, it may cause the system oscillation and
instability.
L If the other two gains (I and D) are set to zero, proportional control is the only one effective.

4 m Integral Time (l)

Factory Setting:1.00
Settings 0.00~100.00 sec

B

The integral controller is used to eliminate the error during stable system. The integral control
doesn’t stop working until error is 0. The integral is acted by the integral time. The smaller
integral time is set, the stronger integral action will be. It is helpful to reduce overshoot and
oscillation to make a stable system. At this moment, the decreasing error will be slow. The
integral control is often used with other two controls to become PI controller or PID controller.
) This parameter is used to set the integral time of | controller. When the integral time is long, it will
have small gain of | controller, the slower response and bad external control. When the integral
time is short, it will have large gain of | controller, the faster response and rapid external control.
3 When the integral time is too small, it may cause system oscillation.
L) If the integral time is set as 0.00, Pr.08-02 will be disabled.

4 m Derivative Control (D)

Factory Setting:0.00
Settings 0.00~1.00 sec

[LJ  The differential controller is used to show the change of system error and it is helpful to preview
the change of error. So the differential controller can be used to eliminate the error to improve
system state. With the suitable differential time, it can reduce overshoot and shorten adjustment
time. However, the differential operation will increase the noise interference. Please note that
too large differential will cause big noise interference. Besides, the differential shows the change
and the output of the differential will be 0 when there is no change. Therefore, the differential
control can’t be used independently. It needs to be used with other two controllers to make a PD
controller or PID controller.

[l] This parameter can be used to set the gain of D controller to decide the response of error
change. The suitable differential time can reduce the overshoot of P and | controller to decrease
the oscillation and have a stable system. But too long differential time may cause system
oscillation.

LL]  The differential controller acts for the change of error and can’t reduce the interference. It is not

recommended to use this function in the serious interference.

> m Upper limit of Integral Control

Factory Setting:100.0
Settings 0.0~100.0%

B

This parameter defines an upper bound or limit for the integral gain (1) and therefore limits the
Master Frequency. The formula is: Integral upper bound = Maximum Output Frequency
(Pr.01-00) x (Pr.08-04 %).

LL]  Too large integral value will make the slow response due to sudden load change. In this way, it

may cause motor stall or machine damage.
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» m PID Output Frequency Limit

Factory Setting:100.0
Settings 0.0~110.0%

This parameter defines the percentage of output frequency limit during the PID control. The
formula is Output Frequency Limit = Maximum Output Frequency (Pr.01-00) X Pr.08-05 %.

4 m PID feedback value by communication protocol

Factory Setting: Read only
Settings -200.00%~200.00%

This parameter shows current PID feedback value.

~ R P!D Delay Time

Factory Setting: 0.0
Settings 0.0~35.0 sec

N m Feedback Signal Detection Time

Factory Setting: 0.0
Settings 0.0~3600.0 sec

Pr.08-08 is valid only for ACI 4~20mA.
This parameter sets the detection time of abnormal PID feedback. If detection time is set to 0.0,
detection function is disabled.

» m Feedback Signal Fault Treatment

Factory Setting: 0

Settings 0: Warn and keep operation
1: Warn and ramp to stop

2: Warn and coast to stop
3: Warn and operate at last frequency

This parameter is valid only for ACl 4~20mA.
) AC motor drive acts when the feedback signals analog PID feedback is abnormal.

» m Sleep Reference

Factory Setting: 0.00
Settings 0.00~599.00Hz or 0~200.00%

Setting value of Pr.08-10 determines if sleep reference and wake-up reference is enable or
disable. When Pr.08-10 = 0, it means disable. When 08-10 # 0, it means enable.

» m Wake-up Reference

Factory Setting: 0.00
Settings 0.00~599.00Hz or 0~200.00%

When Pr.08-18 = 0, the unit of Pr.08-10 and that of Pr.08-11 become frequency. The settings then
become 0.00~599.00 Hz.

When Pr.08-18=1, the unit of Pr.08-10 and that of Pr.08-11 switch to percentage. The settings
then switch to 0~200.00%.
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And the percentage is based on the input command not maximum. E.g. If the maximum is 100 kg,
the command now is 30kg, if 08-11=40%, the value is 12kg.
It is the same as Pr.08-10.

4 m Sleep Time

Settings 0.00~6000.0 sec
[ When the frequency command is smaller than the sleep frequency and less than the sleep time,
the frequency command is equal to the sleep frequency. However, the frequency command
remains at 0.00Hz until the frequency command becomes equal to or bigger than the wake-up

Factory Setting: 0.0

frequency.

~ FEIEE] PID Deviation Level

Settings 1.0~50.0%
4 m PID Feedback Deviation Examine Time

Factory Setting: 10.0

Factory Setting: 5.0

Settings 0.1~300.0 sec
PID controller should operate and approach the reference target value in a certain period of time

when functions operate normally.

Refer to PID control block diagram, if (PID reference target value - detection value) > Pr08-13
PID feedback deviation set value and the duration exceeds Pr08-14 set value under PID
feedback control, the PID feedback control is fault and the multi-function output terminal option
MO = 15 PID feedback deviation will be activated.

~ FEEEE] Filter Time for PID Feedback

Factory Setting: 5.0
Settings 0.1~300.0 sec

V4 m PID Compensation Selection

Factory Setting: 0
Settings 0: Parameter setting (Pr.08-17)
1: Analog input

Pr.08-16=0: PID compensation value is given via Pr08-17 setting.
Pr.08-16=1: The PID compensation value is given via analog input (Pr.03-00~03-02=13) and
display at Pr.08-17(at this moment, Pr08-17 become read only).

4 m PID Compensation

Factory Setting: 0
Settings -100.0~100.0%

The PID compensation value=Max. PID target valuexPr08-17. For example, the max. output
frequency Pr.01-00=60Hz, Pr.08-17=10.0%, PID compensation value will increase output
frequency 6.00Hz. 60.00Hz x 100.00% * 10.0% = 6.00Hz
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m Setting of Sleep Mode Function

Settings 0: Follow PID output command

Factory Setting: 0

1: Follow PID feedback signal
When Pr.08-18=0, the unit of Pr08-10 and that of Pr.08-11 becomes frequency. The settings then
become 0.00~599.00Hz.
When Pr.08-18=1, the unit of Pr08-10 and that of Pr.08-11 switches to percentage. The settings
then switch to 0~200.00%.

4 m Wake-up Integral Limit

Settings 0.0~200.0%

Factory Setting: 50.0

The wake-up integral limit of the VFD is to prevent sudden high speed running when the VFD
wakes up. The wake-up integral frequency limit=(01-00x08-19%)
The Pr.08-19 is used to reduce the reaction time from sleep to wake-up.

m PID Mode Selection

Settings 0: Serial connection

Factory Setting: 0

1: Parallel connection

E

When setting is 0, it uses conventional PID control structure.
When setting is 1, proportional gain, integral gain and derivative gain are independent. The P, |
and D can be customized to fit users’ demand.

E

Pr.08-20 determines the primary low pass filter time when in PID control. Setting a large time
constant may slow down the response rate of drive.

E

Output frequency of PID control will filter by primary low pass function. This function could filter
mix frequencies. A long primary low pass time means filter degree is high and vice versa.

L Inappropriate setting of delay time may cause system error.
[ PI Control: controlled by the P action only, and thus, the deviation cannot be eliminated entirely.

To eliminate residual deviations, the P + | control will generally be utilized. And when the PI
control is utilized, it could eliminate the deviation incurred by the targeted value changes and the
constant external interferences. However, if the | action is excessively powerful, it will delay the
responding toward the swift variation. The P action could be used solely on the loading system
that possesses the integral components.

] PD Control: when deviation occurred, the system will immediately generate some operation load
that is greater than the load generated single handedly by the D action to restrain the increment
of the deviation. If the deviation is small, the effectiveness of the P action will be decreasing as
well. The control objects include occasions with integral component loads, which are controlled
by the P action only, and sometimes, if the integral component is functioning, the whole system
will be vibrating. On such occasions, in order to make the P action’s vibration subsiding and the
system stabilizing, the PD control could be utilized. In other words, this control is good for use
with loadings of no brake functions over the processes.
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(d PID Control: Utilize the | action to eliminate the deviation and the D action to restrain the
vibration, thereafter, combine with the P action to construct the PID control. Use of the PID
method could obtain a control process with no deviations, high accuracies and a stable system.

[l Serial connection

Input Selection of the PID Cancelled Frequency
PID Target Value 08-00=0 ) command
00-20:KPC-CCO02/ or 02-01~06=21(dlsab|e)
RS485 @
03-00~024 PID target
value PID
Compensation| PID
Selection Delay
08-16 Time
| 08-07
" P D
i Differential
Eraoigortlon_ Tilmeeren 1a
Display of the PID feedback - A ) \ 4
00-04=10 display of the < 08-01 08-03
PID feedback | PID '
| direction 08-05
Input Selection . _/_ 08-21 > _/PID Freq.
ofthe PID Feedback Integral Timer o/ 08-04 output
08-00:AVI1/ACI/AVI2 08-02 upper limit command
for limit
Integral 3
08-09
Treatment of the
Feedback Signal Fault
If Hz>08-05
time exceeds 08-08
Parallel connection
Input Selection of the
PID Target Value
00-20: KPC-CCO02/RS485
03-00~02: 4 PID target value
PID Cancelled  g.90=0 Frequency
or 02-01~06=21(disable) command
@ >
— P PID PID Delay Time
Proportion gain compensation 08-07
08-01 selection 2
08-16
v b4
+ +
@ > Differential ;m
Time U
. A 08-03 + A 08-05
Display of the PID feedback
00-04=10 display of the |« PID
PID feedback I direction 4
I 08-21
08-02 [t outpat
! Integral Time 08-04 P imi
Input Selection - command limit
of the PID Feedback upper limit v
08-00:AVI1/ACI for 08.09
AV|2 Integral - .
Treatment of the Feedback Signal Fault

1f Hz>08-05, time exceeds 08-08

m Enable PID to Change the Operation Direction

Factory Setting: 0
Settings 0: Disable change of direction
1: Enable change of direction
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4 m Wake-up delay time

Factory Setting: 0.00
Settings 0.00~600.00 sec.

Refer to Pr.08-18 for more information.

There are three scenarios for sleep and wake-up frequency.
1) Frequency Command (PID is not in use, Pr.08-=00. Only works in VF mode)
When the frequency command is less than the sleep frequency, the output frequency will be at the
sleep frequency. When the time reaches the sleep time which set by Pr08-12, the motor will go to

sleep at OHz.
Sleep Mode Diagram
A frequency command
—— ACtUAl Output frequency
Frequency
Pr08-11 CQmmzmd
Wake-up \

Reference Point

- — — - — = = ——— e e L N e TS —

Pro8-10 |- - ———_____\

Sleep :\\ \

Reference Point [N |
I ~N———-
|
: Pr08-12 : OHz %Pr08—22§
| Sleep Time | i\évgzi-ui?

Time

2) Frequency Command Calculation of the Internal PID (PID is in use, Pr.08-00+0)

After the sleep frequency is reached, the system will begin to calculate the sleep time and the
output frequency will drop immediately according to the setting of Pr01-13(1st deceleration time).
If the deceleration time exceeds the preset sleep time, the frequency will continue to drop to
OHz and the motor will go to sleep at OHz.

If the deceleration time (if there is a preset) does not reach the preset sleep time, the motor will
remain at PrO1-11 (Lower Frequency) or remain at Pr01-07 (Output the lowest frequency
setting), the motor will wait for the sleep time and go to sleep at OHz.

Internal PID Calculation Frequency Command

—————— frequency command

Frequenc
i y — output frequency

Output
Frequency

Decele-
ration
Time Limit

Wake-up Reference Point | Pr08-11 AW

Sleep Reference Point |[Pro8-10 \,,,,

\
Output Freq. Lower Point | Pro1-11 \

Minimum Output Frequency |Pr01-07/01-41

o

«—» ! Prog-22 Time

' Pr08-12 ' Wake-up
Sleep Time Delay Time
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3) PID Target Percentage (Use PID, Pr.08-00 # 0)

After reaching the PID target percentage and the feedback value percentage, the motor will
start to calculate the sleep time. The output frequency will drop immediately after setting the

first deceleration time of Pr01-13. If the motor has exceeded the preset sleep time, it will go to
sleep at OHz.

However, if the deceleration time does not reach the preset sleep time, it will remain at the

lower limit (if preset Pr01-11) or remain at the lowest output frequency of Pr01-07, then wait for
the sleep time and go to sleep at OHz.

Example 01: PID negative feedback
® Pr08-10 must > Pr08-11
® 30kg is the reference

Area PID
Physical quantity
>12kg,

® Set the parameter:

Pr03-00=5 (AVI1 is PID feedback) Sleep area .
] motor goes into sleep
Pr 08-00=1 (PID negative feedback: AVI1
_ o _ _ between 6kg and 12kg,
simulation input function select) Excessive T
motor remains in the
Pr 08-10=40% (Sleep reference: area

current state

12kg=40%*30kg)

Wake-up | <6kg,
Pr 08-11=20% (Wake-up reference:

area motor wakes-up
6kg=20%*30kg)
Case 01: If feedback >12kg, frequency decrease.
Case 02: If feedback <6kg, frequency increase.
Output PID
Frequency Feedback

Setpoint|----——------"-""-""""9-"-"\N—""""F- - ——— A -

prog-10
Sleep Reference Point
L 02 T e N
Wake-up Reference Point ‘

Pro1-11 .
Output Frequency [-———————-, P
Lower Limit

_____________________________

Pr01-07/Pr01-41 | ——— T

'
'

Pr08-12 '

Sleep Time Pr08-22
Wake-up
Delay Time
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Example 02: PID positive feedback

® Pr08-10 must < Pr08-11 PID
® 30kg is the reference Area Physical quantity
® Set the parameter: Sleep area >36kg, |
Pr03-00=5 (AVI1 is PID feedback) motor goes into sleep
Pr 08-00=4 (PID positive feedback: AVI1 between 33kg and
simulation input function select) Excessive | 36kg,
Pr 08-10=110% (Sleep reference: area motor remains in the
33kg=110%"*30kg) current state
Pr 08-11=120% (Wake-up reference: Wake-up | <33kag,
36kg=120%*30kg) area motor wakes-up

Case 01: If feedback <33kg, frequency decrease.
Case 02: If feedback >36kg, frequency increase.

\ Output PID
' . Frequency Feedback

Pros-11 N B, S P
Wake-up Reference Point . A

Prog-10
Sleep Reference Point

Setpoint

Pro1-11
Output Frequency
Lower Limit

Pr01-07/Pr01-41

e ST B S e

Pr08—12 . '

Sleep Time Prog-22
Wake-up
Delay Time
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09 Communication Parameters » The parameter can be set during the operation.

8<—1
Modbus RS-485
When using communication devices, Pin 1~2,7,8: Reserved
connects AC drive with PC by using Pin 3,6: GND
Delta IFD6530 or IFD6500. (]| Pin4:sG-
RS-485 Pin 5: SG+

4 m COM1 Communication Address

Factory Setting: 1
Settings 1~254

L If the AC motor drive is controlled by RS-485 serial communication, the communication address
for this drive must be set via this parameter and each AC motor drive’s communication address
must be different.

4 m COM1 Transmission Speed

Factory Setting: 9.6
Settings 4.8~115.2Kbps

This parameter is for set up the RS485 communication transmission speed.
Please set 4.8Kbps, 9.6Kbps, 19.2Kbps, 38.4Kbps, 57.6Kbps and 115.2Kbps. If the value is not
including in the 6 type that mentioned, it will be replaced by 9.6Kbps.

4 m COM1 Transmission Fault Treatment

Factory Setting: 3
Settings 0: Warn and keep operation
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning and continue operation

This parameter is to set the reaction of MODBUS transmission errors with the host. Detection
time can be set in Pr09-03.

4 m COM1 Time-out Detection

Factory Setting: 0.0
Settings 0.0~100.0 sec

O 1t is used to set the communication transmission time-out.

N m COM1 Communication Protocol

Factory Setting: 1
Settings : 7, N, 2 for ASCII
: 7, E, 1 for ASCII
17,0, 1 for ASCII
: 7, E, 2 for ASCII
17,0, 2 for ASCII
: 8, N, 1 for ASCII

: 8, N, 2 for ASCII

N o oA WDN -
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8: 8, E, 1 for ASCII
9: 8, O, 1 for ASCII
10: 8, E, 2 for ASCII
11: 8, O, 2 for ASCII
12: 8, N, 1 for RTU
13: 8, N, 2 for RTU
14: 8, E, 1 for RTU
15:8, O, 1 for RTU
16: 8, E, 2 for RTU
17:8, O, 2 for RTU

Control by PC or PLC (Computer Link)
A VFD-CFP2000 can be set up to communicate on Modbus networks using one of the following
modes: ASCII (American Standard Code for Information Interchange) or RTU (Remote Terminal
Unit).Users can select the desired mode along with the RS-485 serial port communication
protocol in Pr.09-00.
MODBUS ASCII ( American Standard Code for Information Interchange ) : Each byte data is the
combination of two ASCII characters. For example, a 1-byte data: 64 Hex, shown as ‘64’ in
ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

Code Description

Communication protocol is in hexadecimal, ASCII: "0, “9”, “A”, “F”, every 16 hexadecimal

represents ASCI| code. For example:

Character ‘0 1 ‘2 ‘3 ‘4 ‘5’ ‘6’ A

ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ ‘O’ ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H

Data Format
10-bit character frame (For ASCII):

(7,N,2)
Start | ' Stop | Stop
bit ¢ O T2 3 4 S B " bit
< 7-data bits >
“ 10-bits character frame >
(7,E,1)
Start | ~ Even | Stop
R R A T A R B B B R
| < 7-data bits > 3
= 10-bits character frame : >

12.1-09-2



Chapter 12 Description of Parameter Settings | CFP2000

(7,0,1)
sart 00 0 .0 1 0 0dd ! stop
bit 0 1 2 3 4 5 6 parity | i
i ;4 7-data bits =; :
= 10-bits character frame : >

11-bit character frame (For RTU):

********************************************************************************

I
1
o |
g5 |
=
I
- it |
o
—
N
w
N
(@)]
(e)]
[
N
Y
1
=g
~
7o
! ©
Lo
1
1
=)
™0
| kel
1

| < 8-data bits >
€ 11-bits character frame ' >
(8,E,1)
Start Even Stop
ot 0 T2 3 4 S B T ity bit
: « 8-data bits > i
¢ 11-bits character frame ' >
(8,0,1)
Start | | | | | i i i . 0dd | stop
bt | 0 123 b4 5 6 T
| < 8-data bits > |
€ 11-bits character frame 1 >

3. Communication Protocol
Communication Data Frame: ASCIl mode

STX Start character = *’ (3AH)
Address Hi Communication address:
Address Lo 8-bit address consists of 2 ASCII codes
Function Hi Command code:
Function Lo 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:
_______ Nx8-bit data consist of 2n ASCII codes
DATA 0 n<=16, maximum of 32 ASCII codes
LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCII codes
END Hi End characters:
END Lo END1= CR (ODH), ENDO= LF(0AH)
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Communication Data Frame: RTU mode

START A silent interval of more than 10 ms
Address Communication address: 8-bit address
Function Command code: 8-bit command

DATA (n-1)

Contents of data:
------- nx8-bit data, n<=16

DATAO
CRC CHK Low CRC check sum:
CRC CHK High 16-bit check sum consists of 2 8-bit characters
END A silent interval of more than 10 ms

Address (Communication Address)

Valid communication addresses are in the range of 0 to 254. A communication address equal
to 0, means broadcast to all AC drives (AMD). In this case, the AMD will not reply any message to
the master device.

O0H: broadcast to all AC drives
01H: AC drive of address 01
OFH: AC drive of address 15
10H: AC drive of address 16

FEH: AC drive of address 254

Function (Function code) and DATA (data characters)
The format of data characters depends on the function code.
03H: read data from register
06H: write single register
10H: write continuous multiple data

Example: reading continuous 2 data from register address 2102H, AMD address is 01H.

ASCII mode:
Command Message: Response Message
STX 7 STX o
Address (1) Address (1)
. ‘0 , ‘0
Function i Function 3
‘2 Number of register ‘0
Starting register g) (count by byte) 1
‘2 Content of starting 7
o register 2102H 7
Number of register ‘0 ‘0
(count by word) ‘0 ‘0
[2) Content of register 2103H 8
LRC Check = ~
7 0
CR ‘7
END LF LRC Check o
CR
END LE
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RTU mode:
Command Message: Response Message
Address 01H Address 01H
Function 0O3H Function 0O3H
. . 21H Number of register
Starting data register 02H (count by byte) 04H
Number of register O0H Content of register 17H
(count by world) 02H address 2102H 70H
CRC CHK Low 6FH Content of register OOH
CRC CHK High F7H address 2103H 00H
CRC CHK Low FEH
CRC CHK High 5CH
06H: single write, write single data to register.
Example: writing data 6000(1770H) to register 0100H. AMD address is 01H.
ASCII mode:
Command Message: Response Message
STX ;. STX o
Address (1) Address (1)
. ‘0 . ‘0
Function & Function &
‘0! GO’
Target register (1) Target register g)
0 ‘0’
‘1! ‘1’
. 7 . 7
Register content 7 Register content 7
(0! [0!
‘7! ‘7’
LRC Check o LRC Check o
CR CR
END LF END LE
RTU mode:
Command Message: Response Message
Address 01H Address 01H
Function 0O6H Function O6H
. 01H . 01H
Target register 00H Target register 00H
. 17H . 17H
Register content 70H Register content 70H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

10H: write multiple registers (write multiple data to registers) (at most 20 sets of data can be
written simultaneously)

Example: Set the multi-step speed,

Pr.04-00=50.00 (1388H), Pr.04-01=40.00 (OFAOH). AC drive address is 01H.

ASCII Mode
Command Message: Response Message
STX B STX
ADR 1 ‘0 ADR 1
ADR 0 1’ ADR O 1’
CMD 1 1’ CMD 1 1’
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Command Message: Response Message
CMD O ‘0’ CMD O ‘0
iO! ‘Ol
. ‘q . ‘q
Target reqgister o Target register 0
‘0! ‘0!
iO, (0!
Number of register ‘0 Number of register ‘0
(count by word) ‘0 (count by word) ‘0
‘2! ‘2!
Number of register ‘0 ‘B
(count by Byte) ‘4’ LRC Check ‘8’
! ca
The first data content ‘g
i8,
iO,
The second data content i
‘0!
‘9,
LRC Check B’
CR
END LF
RTU mode:
Command Message: Response Message:
ADR 01H ADR 01H
CMD 10H CMD 1 10H
. 04H . 04H
Target register 00H Target register 00H
Number of register 00H Number of register 00H
(Count by word) 02H (Count by word) 02H
Quantity of data (Byte) 04 CRC Check Low 41H
The first data content 13H CRC Check High 04H
88H
OFH
The second data content AOH
CRC Check Low ‘O’
CRC Check High ‘A
Check sum
ASCII mode:

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, and the values
of the bytes from ADR1 to last data character then calculating the hexadecimal representation of
the 2’s-complement negation of the sum.

For example,

01H+03H+21H+02H+00H+02H=29H, the 2’s-complement negation of 29H is D7H.

RTU mode:

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1:

Load a 16-bit register (called CRC register) with FFFFH.
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Step 2:

Exclusive OR the first 8-bit byte of the command message with the low order byte of the 16-bit
CRC register, putting the result in the CRC register.

Step 3:

Examine the LSB of CRC register.

Step 4:

If the LSB of CRC register is 0, shift the CRC register one bit to the right with MSB zero filling,
then repeat step 3. If the LSB of CRC register is 1, shift the CRC register one bit to the right with
MSB zero filling, Exclusive OR the CRC register with the polynomial value AOO1H, then repeat
step 3.

Step 5:

Repeat step 3 and 4 until eight shifts have been performed. When this is done, a complete 8-bit
byte will be processed.

Step 6:

Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue doing this until all
bytes have been processed. The final contents of the CRC register are the CRC value. When
transmitting the CRC value in the message, the upper and lower bytes of the CRC value must be
swapped, i.e. the lower order byte will be transmitted first.

The following is an example of CRC generation using C language. The function takes two
arguments:

Unsigned char* data < a pointer to the message buffer

Unsigned char length € the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.

Unsigned int crc_chk (unsigned char* data, unsigned char length)

{
int j;
unsigned int reg_crc=0Xffff;
while(length--){
reg_crc *= *data++;
for(j=0;j<8;j++1
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0Xa001;
lelse{
reg_crc=reg_crc >>1;
}
}
}
return reg_crc; // return register CRC
}
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Content

Register

Function

AC drive parameters

GGnnH

GG means parameter group, nn means parameter number, for

example, the address of Pr 4-01 is 0401H.

Command write only

2000H

Bit1~0

00B : No function

01B : Stop

10B : Run

1B : JOG

Bit3~2

Reserved

Bit5~4

00B : No function

01B : FWD

10B : REV

11B : Change direction

Bit7~6

00B : 1st accel/decel.

01B : 2nd accel/decel

10B : 3rd accel/decel

11B : 4th accel/decel

Bit11~8

000B: master speed

0001B: 1st Step Speed Frequency

0010B: 2nd Step Speed Frequency

0011B: 3rd Step Speed Frequency

0100B: 4th Step Speed Frequency

0101B: 5th Step Speed Frequency

0110B: 6th Step Speed Frequency

0111B: 7th Step Speed Frequency

1000B: 8th Step Speed Frequency

1001B: 9th Step Speed Frequency

1010B: 10th Step Speed Frequency

1011B: 11th Step Speed Frequency

1100B: 12th Step Speed Frequency

1101B: 13th Step Speed Frequency

1110B: 14th Step Speed Frequency

1111B: 15th Step Speed Frequency

Bit12

1: Enable bit06~11 function

Bit14~13

00B : No function

01B : Operated by digital keypad

10B : Operated by Pr.00-21 setting

11B : Change operation source

Bit15

Reserved

2001H

Frequency command(XXX.XXHz)

2002H

Bit0

1 : EF (external fault) on

Bit1

1 . Reset

Bit2

1:B.BON

Bit15~3

Reserved

only

Status monitor read

2100H

High byte:
Low Byte:

Warn Code
Error Code

2101H

Bit1~0

AC Drive Operation Status
00B: Drive stops

01B: Drive decelerating
10B: Drive standby

11B: Drive operating

Bit2

1 :JOG Command

Bit4~3

Operation Direction
00B: FWD run
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Content

Register

Function

01B: From REV run to FWD run
10B: From FWD run to REV run
11B: REV run

Bit8 |1 : Master frequency controlled by communication
interface

Bit9 |1 : Master frequency controlled by analog signal

Bit10 |1 : Operation command controlled by
communication interface

Bit11 1 : Parameter locked

Bit12 |1 : Enable to copy parameters from keypad

Bit15~13 |Reserved

2102H

Frequency command (XXX.XX Hz)

2103H

Output frequency (XXX. XX Hz)

2104H

Output current (XX.XXA) . When current is higher than
655.35,it will shift decimal as (XXX.XA ) . The decimal can refer
to High byte of 211F.

2105H

DC-BUS Voltage (XXX.XV)

2106H

Output voltage (XXX.XV )

2107H

Current step number of Multi-Step Speed Operation

2108H

Reserved

2109H

Counter value

210AH

Power Factor Angle (XXX.X)

210BH

Output Torque (XXX.X% )

210CH

Actual motor speed ( XXXXXrpm)

210DH

Reserved

210EH

Reserved

210FH

Power output ( X.XXX KWH )

2116H

Multi-function display (Pr.00-04)

211BH

Max. operation frequency (Pr.01-00) or Max. user defined
value (Pr.00-26)

When Pr00-26 is 0, this value is equal to Pr01-00 setting
When Pr00-26 is not 0, and the command source is Keypad,
this value = Pr00-24 * Pr00-26 / Pr01-00

When Pr00-26 is not 0, and the command source is 485, this
value = Pr09-10 * Pr00-26 / Pr01-00

211FH

High byte: decimal of current value (display)

2200H

Display output current (A). When current is higher than
655.35,it will shift decimal as ( XXX.XA ). The decimal can refer
to High byte of 211F.

2201H

Display counter value (c)

2202H

Actual output frequency ( XXXXXHz )

2203H

DC-BUS voltage (XXX.XV)

2204H

Output voltage (XXX.XV)

2205H

Power angle (XXX.X)

2206H

Display actual motor speed kW of U, V, W ( XXXXXkW )

2207H

Display motor speed in rpm estimated by the drive or encoder
feedback ( XXXXXrpm)

2208H

Display positive/negative output torque in %, estimated by the
drive (t0.0: positive torque, -0.0: negative torque) ( XXX.X% )

2209H

Reserved

220AH

PID feedback value after enabling PID function ( XXX.XX% )

220BH

Display signal of AVI1 analog input terminal, 0~10V
corresponds to 0.00~100.00% (1.) (as Pr. 00-04 NOTE 2)
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Content Register Function

220CH Display signal of ACI analog input terminal, 4~20mA/0~10V

corresponds to 0.00~100.00% (2.) (as Pr. 00-04 NOTE 2)

220DH Display signal of AVI2 analog input terminal, 0OV~10V
corresponds to 0.00~100% (3.) (as Pr. 00-04 NOTE 2)

220EH |IGBT temperature of drive power module (XXX.XC )

220FH |The temperature of capacitance (XXX.XC )

2210H The status of digital input (ON/OFF), refer to Pr.02-12 (as Pr.

00-04 NOTE 3)

2211H The status of digital output (ON/OFF), refer to Pr.02-18 (as Pr.
00-04 NOTE 4)

2212H The multi-step speed that is executing (S)

2213H The corresponding CPU pin status of digital input (d.) (as Pr.

00-04 NOTE 3)

The corresponding CPU pin status of digital output (O.) (as Pr.

00-04 NOTE 4)

2214H

2215H
~ Reserved
2218H
2219H |Display times of counter overload ( XXX.XX% )
221AH |GFF (XXX.XX% )
221BH DCbus voltage ripples ( XXX.XV)
221CH |PLC register D1043 data (C)
221DH |Reserved
221EH |User page displays the value in physical measure
221FH |Output Value of Pr.00-05 ( XXX.XXHz)
2220H Number of revolutions of the motor
2221H |Motor running position
2222H |Fan speed of the drive ( XXX% )
2223H |Control mode of the drive 0: speed mode 1: torque mode
2224H |Carrier frequency of the drive (XXKHZ)
2225H |Reserved
Drive status
bit 1~0  00b: No direction
01b: Forward
10b: Reverse
bit 3~2  01b: Driver ready
10b: Error
bit 4 Ob: Motor drive did not output
1b: Motor drive did output
bit 5 Ob: No alarm
1b: Have Alarm
2297H Drive’s estimated output torque(positive or negative direction)
( XXXX Nt-m)
2228H |Reserved
2229H [KWH display ( XXXX.X)
222AH
~ Reserved
222DH
222EH PID reference ( XXX.XX% )

222FH |PID offset ( XXX.XX% )
2230H |PID output frequency (XXX.XXHz)
2231H |Hardware ID

2226H
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5. Exception response:

The AC motor drive is expected to return a normal response after receiving command
messages from the master device. The following depicts the conditions when no normal response
is replied to the master device.

The AC motor drive does not receive the messages due to a communication error; thus, the AC
motor drive has no response. The master device will eventually process a timeout condition.

The AC motor drive receives the messages without a communication error, but cannot handle
them. An exception response will be returned to the master device and an error message “CExx”
will be displayed on the keypad of AC motor drive. The xx of “CExx” is a decimal code equal to the
exception code that is described below.

In the exception response, the most significant bit of the original command code is set to 1, and
an exception code which explains the condition that caused the exception is returned.

Example:
ASCII mode: RTU mode:
STX ‘:’ Address 01H
‘0 Function 86H
Address 1’ Exception code 02H
Function ‘8’ CRC CHK Low C3H
‘6’ CRC CHK High A1H
Exception code g
LRC CHK ;
CR
END LF

The explanation of exception codes:

Exception code Explanation
1 Function code is not supported or unrecognized.
2 Address is not supported or unrecognized.
3 Data is not correct or unrecognized.
4 Fail to execute this function code

4 m Response Delay Time

Factory Setting: 2.0
Settings 0.0~200.0ms

This parameter is the response delay time after AC drive receives communication command as

shown in the following.

|
RS-485BUS
PC or PLC command|« < p| Response Message
I of the AC Drive
Handling time Response Delay Time
of the AC drive Pr.09-09

m Main Frequency of the Communication

Factory Setting: 60.00
Settings 0.00~599.00Hz

LA When Pr.00-20 is set to 1 (RS485 communication). The AC motor drive will save the last
frequency command into Pr.09-10 when abnormal turn-off or momentary power loss. After
reboots the power, it will regard the frequency set in Pr.09-10 if no new frequency command is
inputted. When frequency command of 485 is changed (the source of frequency command
needs to be set as MODBUS), this parameter is also be changed.

12.1-09-11



Chapter 12 Description of Parameter Settings | CFP2000

Block Transfer 1

Block Transfer 2

Block Transfer 3

Block Transfer 4

Block Transfer 5

Block Transfer 6

Block Transfer 7

Block Transfer 8

Block Transfer 9

Block Transfer 10

Block Transfer 11

Block Transfer 12

Block Transfer 13

Block Transfer 14

Block Transfer 15

Block Transfer 16

Factory Setting: 0000

Settings O0~FFFFh

There is a group of block transfer parameter available in the AC motor drive (Pr.09-11 to

Pr.09-26). Through communication code 03H, users can use Pr.09-11 to Pr.09-26 to save those

parameters that they want to read.

m Communication Decoding Method

Source of
Operation
Control

Factory Setting: 1

Settings 0: Decoding Method 1 (20xx)

1: Decoding Method 2 (60xx)

Digital Keypad
External Terminal
RS-485
CANopen
Communication Card
PLC

Decoding Method 1 Decoding Method 2

Digital keypad controls the drive action regardless decoding method 1 or 2.
External terminal controls the drive action regardless decoding method 1 or 2.
Refer to address: 2000h~20FFh
Refer to index: 2020-01h~2020-FFh
Refer to address: 2000h ~ 20FFh

Refer to address: 6000h ~ 60FFh
Refer to index:2060-01h ~ 2060-FFh
Refer to address: 6000h ~ 60FFh

PLC commands the drive action regardless decoding method 1 or 2.

m Internal Communication Protocol

Settings

-12:
-10:

Factory Setting: 0
Internal PLC Control
Internal Communication Master

-8: Internal Communication Slave 8

-7: Internal Communication Slave 7

-6: Internal Communication Slave 6
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-5: Internal Communication Slave 5
-4: Internal Communication Slave 4
-3: Internal Communication Slave 3
-2: Internal Communication Slave 2
-1: Internal Communication Slave 1
0: Modbus 485

1: BACnet

When it is defined as internal communication, see CH16-10 for information on Main Control
Terminal of Internal Communication.

When it is defined as internal PLC control, see CH16-12 for Remote 10 control application ( by
using MODRW).

B

4 m PLC command force to 0

Factory Setting : 0000
Setting O~FFFFh

It defines the action that before PLC scans time sequence, the frequency command or speed

command needs to be cleared as 0 or not.

Bit Explanation

Bit0 Before PLC scan, set up PLC target frequency=0

Bit1 Before PLC scan, set up the PLC target torque=0

Bit2 Before PLC scan, set up the speed limit of torque control mode=0

m PLC Address

Factory Setting: 2
Settings 1~254

m CANopen Slave Address

Factory Setting: 0
Settings 0: Disable
0~127

m CANopen Speed

Factory Setting: 0
Settings 0: 1Mbps
1: 500Kbps
2: 250Kbps
3: 125Kbps
4: 100Kbps (Delta only)
5: 50Kbps

m CANopen Warning Record

Factory Setting: 0
Settings bit 0: CANopen Guarding Time out
bit 1: CANopen Heartbeat Time out
bit 2: CANopen SYNC Time out
bit 3: CANopen SDO Time out
bit 4: CANopen SDO buffer overflow
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bit 5: Can Bus Off

bit 6: Error protocol of CANOPEN

bit 8: The setting values of CANopen indexs are fail
bit 9: The setting value of CANopen address is fail
bit10: The checksum value of CANopen indexs is fail

m CANopen Decoding Method

Factory Setting: 1
Settings 0: Delta defined decoding method
1: CANopen Standard DS402 protocol

m CANopen Status

Factory Setting: Read Only
Settings 0: Node Reset State
1: Com Reset State
2: Boot up State
3: Pre Operation State
4: Operation State
5: Stop State

m CANopen Control Status

Factory Setting: Read Only

Settings 0: Not ready for use state

1: Inhibit start state

2: Ready to switch on state

3: Switched on state

4: Enable operation state

7: Quick stop active state

13: Error reaction activation state

14: Error state

m CANopen Master Function

Factory Setting: 0
Settings 0: Disable
1: Enable

m CANopen Master Address

Factory Setting: 100
Settings 0~127

IFEEET] BACnet Det (MAC ID)

Factory Setting: 10
Settings 0~127

m BACnet Baud Rate

Factory Setting: 38.4
Settings 9.66~76.8 Kbps
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m BACnet Device ID L

Settings 0~65535

Factory Setting:

10

m BACnet Device ID H

Settings 0~63

Factory Setting:

0

m BACnet Max Address

Settings 0~127

Factory Setting:

127

m BACnet Password

Settings 0~65535

Factory Setting:

0

m Identifications for Communication Card

Settings 0: No communication card
1: DeviceNet Slave
2: Profibus-DP Slave
3: CANopen Slave/Master
4: Modbus-TCP Slave
5: EtherNet/IP Slave

Factory Setting:

m Firmware Version of Communication Card

Settings Read only

Factory Setting:

#H#

m Product Code

Settings Read only

Factory Setting:

#H#

m Fault Code

Settings Read only

Factory Setting:

#H#

4 m Address of Communication Card (for DeviceNet and PROFIBUS)

Factory Setting: 1
Settings DeviceNet: 0~63
Profibus-DP: 1~125
4 m Setting of DeviceNet Speed (for DeviceNet and PROFIBUS)
Factory Setting: 2

Settings Standard DeviceNet:
0: 125Kbps
1: 250Kbps
2: 500Kbps
3: 1Mbps (Delta only)
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Non standard DeviceNet : (Delta only)
0: 10Kbps

: 20Kbps

: 50Kbps

: 100Kbps

: 125Kbps

: 250Kbps

: 500Kbps

: 800Kbps

: 1Mbps

0 N OO OB~ WON -

~ FEERE] Other Setting of DeviceNet Speed (for DeviceNet and PROFIBUS)

Factory Setting: 0
Settings 0: Standard DeviceNet
1: Nonstandard DeviceNet

It needs to use with Pr.09-71.
L) Setting 0: the baud rate can only be set to 125Kbps, 250Kbps or 500Kbps.
[ Setting 1: setting of DeviceNet communication rate can be the same as CANopen (setting 0-8).

4 m IP Configuration of the Communication Card (for MODBUS TCP)

Factory Setting: 0
Settings 0~65535
0: Static IP
1: DynamiclP (DHCP)

[ Setting 0: it needs to set IP address manually.
L) Setting 1: IP address will be auto set by host controller.

~ FERE P Address 1 of the Communication Card (for MODBUS TCP

4 m IP Address 2 of the Communication Card (for MODBUS TCP

4 m IP Address 3 of the Communication Card (for MODBUS TCP

)
)
)
)

4 m IP Address 4 of the Communication Card (for MODBUS TCP

Factory Setting: 0
Settings 0~65535

Pr.09-76~09-79 needs to use with communication card.

4 m Address Mask 1 of the Communication Card (for MODBUS TCP)

4 m Address Mask 2 of the Communication Card (for MODBUS TCP)

(

(
4 m Address Mask 3 of the Communication Card (for MODBUS TCP)
~ EREEE] Address Mask 4 of the Communication Card (for MODBUS TCP)

Factory Setting: 0
Settings 0~65535
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4 m Gateway Address 1 of the Communication Card (for MODBUS TCP)
» m Gateway Address 2 of the Communication Card (for MODBUS TCP)
4 m Gateway Address 3 of the Communication Card (for MODBUS TCP)
4 m Gateway Address 4 of the Communication Card (for MODBUS TCP)
Factory Setting: 0

Settings 0~65535

4 m Password for Communication Card (Low word) (for MODBUS TCP)
~ FEREE] Password for Communication Card (High word) (for MODBUS TCP)
Factory Setting: 0

Settings 0~99
~ BB Reset Communication Card (for MODBUS TCP)

Factory Setting: 0
Settings 0: Disable
1: Reset, return to factory setting
~ BB Additional Setting for Communication Card (for MODBUS TCP)
Factory Setting: 1

Settings Bit 0: Enable IP Filter

Bit 1: Internet parameters enable(1bit)
When IP address is set up, this bit need to be enabled to write down the
parameters. This bit will change to disable when it finishes saving the
update of internet parameters.

Bit 2: Login password enable(1bit)
When enter login password, this bit will be enabled. After updating the
parameters of communication card, this bit will change to disable.

m Status of Communication Card (for MODBUS TCP)

Factory Setting: 0
Settings Bit 0: password enable
When the communication card is set with password, this bit is enabled.
When the password is clear, this bit is disabled.
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10 Speed Feedback Control Parameters

# This parameter can be set during operation.

V4 m I/F Mode, current command

Settings 0~150% rated current of motor

Factory Setting: 40

The parameter is the current command of the drive in low-speed area (low-speed area:
frequency command < Pr.10-39). When it is stalling on heavy duty start-up or forward / reverse
with load, adjust the parameter (increase). If inrush current is too high to cause oc stall, then
decrease it.

4 m PM Sensorless Observer Bandwidth for High Speed Zone

Factory Setting: 5.00
Settings 0.00~600.00Hz

The parameter is speed estimator bandwidth. Adjust the parameter will influence the stability

and the accuracy of speed for motor.

L) If there is low frequency vibrates (the waveform is similar to sin wave) during the process, then
increase the bandwidth. If there is high frequency vibrates (the waveform vibrates extremely
and is like spur), then decrease the bandwidth.

4 m PM Sensorless Observer Low-pass Filter Gain

Factory Setting: 1.00
Settings 0.00~655.35

Adjust the parameter will influence the response speed of speed estimator.

B E

If there is low frequency vibrates (the waveform is similar to sin wave) during the process, then
increase the gain. If there is high frequency vibrates (the waveform vibrates extremely and is
like spur), then decrease the gain.

4 m Frequency Point when switch from I/F mode to PM Sensorless mode
Factory Setting: 20.00

Settings 0.00~599.00Hz

The parameter is the switch point, which is from low frequency to high frequency.

L If the switch point is too low, motor will not generate enough back EMF to let the speed
estimator measure the right position and speed of rotator, and cause stall and oc when the
frequency of switch point is running.

B

If the switch point is too high, the active area of I/F will be too wide, which will generate larger
current and cannot save energy. (The reason is that if the current of Pr.10-31 sets too high, and
the high switch point will make the drive keeps outputting with the setting value of Pr.10-31).

4 m Frequency Point when Switch from PM Sensorless Mode to I/F Mode
Factory Setting: 20.00

Settings 0.00~599.00Hz

The parameter is the switch point, which is from high frequency to low frequency.

L If the switch point is too low, motor will not generate enough back EMF to let the speed

12.1-10-1



Chapter 12 Description of Parameter Settings | CFP2000

estimator measure the right position and speed of rotator when the frequency of switch point is
running.

L1 If the switch point is too high, the active area of I/F will be too wide, which will generate larger
current and cannot save energy. (The reason is that if the current of Pr.10-31 sets too high, and
the high switch point will make the drive keeps outputting with the setting value of Pr.10-31).

V4 m I/F mode, low pass-filter time

Factory Setting: 0.2
Settings 0.0~6.0 sec

This parameter is the filter time of Pr.10-31.1t can let magnetic field under I/F mode increased
smoothly to the current command setting value.

[ If you want to increase the size of Id slowly, you can adjust high to avoid the starting current
output Step phenomenon; If you adjust to low (minimum 0), the faster the current rises, there
will be a Step phenomenon.

4 m Initial Angle Detection Pulse Value

Factory Setting: 1.0
Settings 0.0~3.0 times of motor rated current

B

This parameter is only available when Pr.10-53=2 or 3.

[ The parameter influences the value of pulse during the angle detection. The larger the pulse is,
the higher of the accuracy of rotator’s position reaches. But it might cause an over current trip
up more easily.

[ Increase the parameter when the running direction and the command are opposite while

start-up. If over current occurs in the start-up moment, then decrease the parameter.

~ |FBRE] Zero voltage time while start up

Factory Setting: 00.000
Settings 00.000~60.000 sec

(1  When the motor is in static status at the startup, the accuracy to estimate angles will be
increased. In order to make the motor in “static status”, the drive 3 phase U, V, W output OV to
motor to reach this goal. The Pr.10-49 setting time is the length of time when three-phase output
ov.

L Itis possible that even when this parameter is being applied but the motor at the installation site

cannot go in to the “static status” caused by the inertia or by any external force. So, if the motor

doesn’t go into a complete “static status” in 0.2 sec, increase appropriately this setting value.

This parameter is functional only when the setting of Pr.07-12 Speed Search during Startup #0.

When the Pr.10-49 is set too large, it will obviously delay the start-up time. But when the

parameter is set to small, the braking capacity would be insufficient.

==

» m Injection Frequency

Settings 0~1200Hz

This parameter is a high frequency injection command in PM SVC control mode, and usually it

Factory Setting: 500

doesn’t need to be adjusted. But if a motor’s rated frequency (i.e. 400 Hz) is too close to the
frequency setting of this parameter (i.e. factory setting 500 Hz), the accuracy of angles detected

12.1-10-2



B

B

Chapter 12 Description of Parameter Settings | CFP2000

will be affected. Therefore, refer to the setting of Pr.01-01 before adjusting this parameter.

If the setting value of Pr.00-17 is lower than Pr.10-51*10, then increase the frequency of carrier
wave.
Pr.10-51 is valid only when Pr.10-53 = 2.

al m Injection Magnitude

[

Factory Setting:15.0/30.0
Settings 0.0~200.0V

The parameter is magnitude command of high frequency injection signal in PM SVC control
mode.

Increasing the parameter can get more accurate estimated value of angle. But the noise of
electromagnetic might be louder if the setting value is too high.

This parameter will be received when motor’s parameter is”’Auto”. And this parameter will
influence the accuracy of angel‘s estimation.

When the ratio of salient pole (Lq / Ld) is lower, increase Pr. 10-52 to make angle detection be
accurate.

Pr.10-52 is valid only when Pr. 10-53 = 2.

~ IEEE] PM Motor Rotor Initial Angle Position Detection Method

[

Factory Setting: 0
Settings 0 : Disabled
1 : Internal 1/4 rated current attracting the rotor to zero degrees
2 : High frequency injection

3 : Pulse injection

Itis suggested to set as “2” if it is IPM; set as “3” if it is SPM. If there is bad effect when set as “2”
or “3”, then set as “1”.
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11 Advanced Parameters

Group 11 Advanced parameters are reserved.
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12 Pump Parameters

~ This parameter can be set during operation.

m Circulative Control

Settings 0: No operation

Factory Setting: 0

1: Fixed Time Circulation (by time)

2: Fixed Quantity

3: Fixed Quantity Control

4: Fixed Time Circulation + Fixed Quantity Circulation
5: Fixed Time Circulation + Fixed Quantity Control

In this mode, CFP2000 can control up to 8 motors at a time. The total number of the motors can
be determined by Pr.12-01. In accordance with the Fixed Time Circulation of Pr12-02, you can
adjust the switching time between Start/Stop of each motor. That means when an operating motor
reaches the time setting of Pr12-02, CFP2000 will stop that motor. Then after the delay time
setting of Pr12-03, next motor will start operating. See diagram below.

freq

A i /| coast to sto
i — -

Qutput Feq}- —- O - — = = R L
CFP2000 / _ — |
operation i i H—

AccTie | AccTile | AccTime | [fAcomi Ace Tinle
PO#12 | P02 | PO#12 | lponz POH2

{ PR#2 ‘:g::} P1Ae -PQ-CB P2 'ﬁg:’ PB02 \ P28 < P02 P12
< . i < ! ! :< V¥ |
Motor 1 [byCrrz000 [ €— Off —— >| by CFP2000
Motor 2— Off —v—)l bycFe2000 |< Off
Motor 3 — off >{ by crp2000 |£ — Off
Motor 4 - f off ———> [by crp2000 | &=——_Off

Diagram 12-1: Sequential Diagram of the Fixed Time Circulation (by time)

Disable Motors’ Output

Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding

motors. The settings are:

P02-01~P02-06= 60 |61|62|63|64|65|66|67]|68
Disable Motors’ Output | ALL |1 |2 |3 |4 |5 |6 |7 |8

When a motor’s output is disabled, this motor will park freely.
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Wiring: Fixed Time Circulation (by time) Control can control up to 8 motors. The diagram 12-2
is an example of controlling 4 motors at the same time.

LN

M1

M2

M4

Diagram 12-2: Wiring
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m Number of Motors to be connected

Factory Setting: 1
Settings 1~8

Number of Motors: Maximum 8 motors. After setting number of motor to be connected at the

same time, multi-function output terminals will follow automatically the setting as shown in the

table below.
P12-01 {01 (02 |03 |04 | 05| 06 | 07 | 08
P02-13 |55 |55 |55 |55 |55 |55 |55 | 55
P02-14 56 | 56 | 56 | 56 | 56 | 56 | 56
P02-15 57 | 57 | 57 | 57 | 57 | 57
P02-36 58 | 58 | 58 | 58 | 58
P02-37 59 | 59 | 59 | 59
P02-38 60 | 60 | 60
P02-39 61 | 61
P02-40 62

Table 1: Setting of Multi-function Output Terminal on Circulating Motors

m Operating time of each motor (minutes)

Factory Setting: 0
Settings 0~65500 minutes

Setting of Fixed Time Circulation by minute. If Pr12-02 = 0, that means stop timing, the current
running motors will keep on operating until a stop command is given.

m Delay Time due to the Acceleration (or the Increment ) at Motor Switching (seconds)

Factory Setting: 1.0
Settings 0.0~3600.0 seconds

Delay time when switching motors in seconds. When the current running motors reach the time
setting of Pr12-02, CFP2000 will follow the delay time setting of Pr12-03 and then switch to run
the next motors.

m Delay Time due to the Deceleration ( or the Decrement) at Motor Switching (seconds)
Factory Setting: 1.0

Settings 0.0~3600.0 seconds

4 m Delay time while fixed quantity circulation at Motor Switching (seconds)
Factory Setting: 100

Settings 0.0~3600.0 seconds

Fixed quantity circulation with PID
Sequential Diagram

In this mode, CFP2000 can control up to 4 motors to increase controlling flow quantity and pressure
range. When controlling flow quantity, motors will be in parallel connection. When controlling
pressure range, motors will be in series connection.
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If need to increase flow quantity or pressure range, CFP2000 will increase first motor’s pressure
from OHz to the largest operating frequency. If output frequency reaches the frequency setting of
Pr12-06 and delay time of Pr12-05, then CFP2000 will delay the time setting of Pr12-03. Then
CFP2000 will switch the motor to use mains electricity and delay the time setting of Pr12-03 to run
next motor. If necessary, other motors will be activated in sequence. See sequential diagram of 12-3
and 12-4.

freq .
| I
| 1
nextmoto=— — ——pp = = e e e o ——
L)
. ]
CFP2000operatio i |}
]
stop motok Ll sdemand
R
I I
| |
output (flow or prese‘,urg)
A i 1y
1 4 I
11 |
5 ' Motor 4
]
I 1 : i I
i i
Total output | L4 Mator3
! | T L
i i
. I
| Motar 2
11y
(| T ]
! i
Motor 1 ; |1
I
i £
' — »>demand
]

Motor 1 [ByDrive IlIIIIlIIIHIIlIiﬂr ML

Motor 2 &—off—>| by Drivel '
P

1 { i
Motor 3 €——off———>| byDrive |
1 I

I 1 i
e >| by Drive
134

Vg

( “_:mlncreasing demand
Diagram 12-3: Sequence of Fixed quantity circulation with PID — Increasing Demand

4

Motor 4 € Off

P12-06

mains (50Hz) / — —

~ /

*H*

i /

% Motor #2 by Drive| otor #2 on mains

= i |

{ .
8 //
o

=

OHz /

Motor #3 off | Motor #3 by Drive

p-time

Diagram 12-4: Sequence of switching motors at fixed quantity circulation with PID — Increasing Demands
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However, if decreasing demands when flow quantity and pressure are too big, CFP2000 will
stop the current operating motors and wait for the delay time setting of Pr12-04. Then keep on doing
this until the last motor stop using mains electricity. See sequential diagram 12-5 and 12-6 below.
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P
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CFP2000operation

N\

»demand

Motor 4

Motor|2

o et el e e P e e o m m — —
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|

I

|

I

1

I

]

I

L

: P
Total outpu . Motg
: L1
1

I

I

I

1

]

I

I

|

]

|

]

I

I

Motor 4 by Drive |

Motor 3 (—cm—)é :

Motor 2 (€ off : >:W
Pl
Motor 1 < or———3 |
P

1

Decreasing deman{i

Diagram 12-5: Sequence of switching motors at fixed quantity circulation with PID — Decreasing

Demands
freq
A Td = (P12-04 x 2) + 2 sec
:?'t OHz —— —
—
..8 Motor #4 by Drive
= 3
:E mains (50Hz)
S
o)
\2/
OHz
Motor #1 on mains Motor #1 off (coasting)

»time

Diagram 12-6: Sequence of switching motors at fixed quantity circulation with PID — Decreasing
Demands
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Parameter Setting

Parameter
Description
Setting

P12-00=2 Choose Fixed quantity circulation with PID

P12-01=X Number of Motors: Maximum 4 motors. After setting number of motor to be connected at
the same time, multi-function output terminals will follow automatically the setting as

shown in the table below.
P12-01 |01 |01 | 02|02 |03 |03 |04 |04
P02-13 | 65 | 55 | 55 | 55 | 55 | 55 | 55 | 55 | Motor #1 by Drive
P02-14 56 | 56 | 56 | 56 | 56 | 56 | 56 | Motor #1 by Mains
P02-15 57 | 57 | 57 | 57 | 57 | 57 | Motor #2 by Drive
P02-36 58 | 58 | 58 | 58 | 58 | Motor #2 by Mains
P02-37 59 | 59 | 59 | 59 | Motor #3 by Drive
P02-38 60 | 60 | 60 | Motor #3 by Mains
P02-39 61 | 61 | Motor #4 by Drive
P02-40 62 | Motor #4 by Mains

Table 2: Setting of Multi-function Output Terminal on Circulating Motors

P12-03=X Delay Time due to the Acceleration (or the Increment ) at Motor Switching ( unit: second)

P12-04=X Delay Time due to the Deceleration ( or the Decrement) at Motor Switching ( unit; sec)

P12-05=X Delay time while fixed quantity circulation at Motor Switching with PID (unit: seconds)

P12-06=X Frequency when switching motors at fixed quantity circulation (Hz)

Disable Motor Output
Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding motors.

The settings are:

P02-01~P02-06= 60 |[61]62|63|64|65|66| 67|68
Disable Motor Output | ALL |1 |2 (3 |4 |5 |6 |7 |8

When a motor’s output is disabled, this motor will park freely
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Fixed quantity circulation with PID can control up to 4 motors. The Diagram 12-7 below is an
example of controlling 4 motors.

Contactor
M1

ontactor

Contactor
M2

ontactor

Contactor
M3
M4

Diagram 12-7

4 m Frequency when switching motors at fixed quantity circulation (Hz)

Factory Setting: 60.00
Settings 0.0~599.00 Hz

L When the drive’s output frequency reaches the setting value of Pr12-06, the system will start
preparing to switch motors.
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m Actions to do when Fixed Quantity Circulation breaks down

Factory Setting: 0
Settings 0: Turn off all output
1: Motors powered by mains electricity continues to operate

4 m Frequency when stopping auxiliary motor (Hz)

Factory Setting: 0
Settings 0.00~599.00 Hz

L) When the output frequency is smaller than the setting value of Pr12-08 and remains at the time
setting of Pr12-04, motors will be shut down one by one.

B

Fixed quantity control with PID

In this mode, CFP2000 can control up to 8 motors to increase controlling flow quantity and
pressure range.

CFP2000 connects directly to a main motor while the rest of motors are using mains electricity
and controlled by a relay. When controlling flow quantity, motors will be in parallel connection.
When controlling pressure range, motors will be in series connection.

If need to increase flow quantity or pressure range, CFP2000 will increase the main motor’s
pressure from OHz to the largest operating frequency. If necessary, CFP2000 will switch in
sequence the motors to use mains electricity. See sequential diagram of 12-8 and 12-9.
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Diagram 12-8: Fixed quantity control with PID — Increasing Demand
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freq < P12-05 >< P1205 >< P12-06 >
A

P12-06. — —

Pump #0 by Drive

éump #x_|'[Pump #0>

I |
' | |
OHz
Pump #1 off Pump #1 on AC Mains_|
Pump #2 off [Pump #2 on AC Mains |
Pump #3 off [Pump #3 on AC Mains |
Ptime

Diagram 12-9: Sequence of switching motors at fixed quantity control with PID — Increasing Demand

However, if the flow quantity or pressure is too big, CFP2000 will stop, one by one, the motors from
using mains electricity until CFP2000 decrease the main motor’s frequency to OHz. See diagram

12-10 and diagram 12-11.
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Diagram 12-10: Sequence of switching motors at fixed quantity control with PID — Decreasing Demand

12.1-12-9



Chapter 12 Description of Parameter Settings | CFP2000

Pump #0

Pump #x

(=

(==

\
Min Freq —_—
Pump #0 by Drive
| l I
| | I
OHz
Pump #1 on AC Mains Pump #1 off |

Pump #2 on AC Mains

Pump #2 off

‘ ‘ Pump #3 on AC Mains |

Pump #3 off

Pp-time

Diagram 12-10: Sequence of switching motors at fixed quantity control with PID — Decreasing Demand

Parameter
Setting Description
P12-00=3 Choose Fixed quantity control
P12-01=X Number of Motors: Maximum 8 motors. After setting number of motor to be connected at
the same time, multi-function output terminals will follow automatically the setting as
shown in the table below.
P12-01 | 01| 02|03 |04 | 05|06 |07 |08
P02-13 | 55 | 55 | 55 | 55 | 55 | 55 | 55 | 55 | Motor #1 by Mains
P02-14 56 | 56 | 56 | 56 | 56 | 56 | 56 | Motor #2 by Mains
P02-15 57 | 57 | 57 | 57 | 57 | 57 | Motor #3 by Mains
P02-36 58 | 58 | 58 | 58 | 58 | Motor #4 by Mains
P02-37 59 | 59 | 59 | 59 | Motor #5 by Mains
P02-38 60 | 60 | 60 | Motor #6 by Mains
P02-39 61 | 61 | Motor #7 by Mains
P02-40 62 | Motor #8 by Mains
Table 2: Setting of Multi-function Output Terminal on Circulating Motors
P12-05=X Delay time while fixed quantity circulation at Motor Switching (seconds)
P12-06=X Frequency when switching motors at fixed quantity circulation (Hz)

Disable Motor’s Output
Set the Multifunction Input Commands as Disable Motors’ Output can stop corresponding motors.
The settings are: :
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P02-01~P02-06= 60 |61]62|63|64 65|66 67|68
Disable Motor’s Output | ALL |1 |2 |3 |4 |5 |6 |7 |8

When a motor’s output is disabled, this motor will park freely

Wiring: Fixed Quantity Control can control up to 8 motors. The diagram 12-12 is an example of
controlling 4 motors at the same time.

LN RST
VFD-CFP2000 J'

{ Mo

Contactor
M1

Contactor
{ m2

Contactor
{ ™3

Contactor
{ ma

Diagram 12-12
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Fixed Time circulation and Fixed quantity circulation with PID

This mode combines Fixed Time circulation and fixed quantity circulation with PID. It is to prevent
motors to become rusty if they are not in use for a long period of time. If some motors are not
activated, set the fixed time circulation to run motors one by one to make sure each of them has the
chance to run.

While all the motors are running and water pressure is enough, the time circulation will not be
enabled. Suppose that motor1 and motor2 run to reach a balance in water pressure and when the
time reaches the setting at Pr12-02, the motor1 will be running without using mains electricity and

the motor2 will decelerate to stop.
When the motor2 reaches the frequency setting at Pr12-06 and the time setting at Pr12-05, it will be

separating from the motor drive. Then when time reaches the setting at Pr12-03, the motor2 will run
by using the mains electricity. Then when the time passes the setting at Pr12-03, the motor3 will be
enabled by the motor drive. The time sequence diagram is as shown below.

A
P12-06
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P12-05 | | |
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RC2 [ |
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RC3

Motor2 by VFD

RC10 Motor2 on mains
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Motor3 by VFD

RC12

RC13
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v

Fixed Time Circulation and Fixed Quantity Control with PID
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Time circulation and Fixed amount control with PID
This mode combines Fixed Time circulation and fixed quantity control with PID. It is to prevent

motors to become rusty if they are not in use for a long period of time. If some motors are not
activated, set the fixed time circulation to run motors one by one to make sure each of them has the
chance to run.

When all the motors are running and water pressure is enough, the fixed time circulation will not be
enabled. Suppose that the motor1 and motor2 run to reach a balance in water pressure and when
time reach the setting at Pr12-02, the motor1 will be running without using mains electricity. Then
when time reaches the setting at Pr12-03, the motor3 will be running by using mains electricity. At
this moment, the operating time of each motor will be reset, once reach the time setting at Pr12-02
again, the motor2 will be running without using mains electricity. Then when time reaches the setting
at Pr12-03, the fourth motor4 will be running by using mains electricity. The time sequence diagram
12-14 is as shown below
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v

1 1
Pr12-02 'Pr12-03 ! Pr12-02

| | 1 Pr12-03
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
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1 1 1 1
1 1 1 1
1 1 1 1
Relay A ! ! ! :
1 1 1 1
1 1 1 1
1 1 1
RC1 1 I |
Motor1 on mains | ] 1
1 1 1
1 1 1
RCZ 'Motor2 on mains ' :
i i
1 1
RC3 [ Motor3 on mains '
1
|
RC10 Motor4 on mains

»
»

Diagram 12-14: Enabling Fixed Time Circulation under Fixed Amount Control Balance
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13 Application Parameters by Industry

~ This parameter can be set during operation.

m Application selection

Factory Setting: 0
Settings 0: Disabled
1: User Parameter
2: Compressor IM
3: Fan
4: Pump
10: Air Handling Unit(AHU)

L In parameter group13, the related paramters and settings will be brought up automatically when
the application is selected.

) Each setting varies with different application selection, its value will be different as well.

L) See Chapter 10-2 for more operation details.

[ Settings:

2: Compressor IM
The following table describes the use of parameters for the relevant compressor application.

Pr. Explanation Settings
00-11 Control of Speed Mode 0: VF (IM V/F control)
00-16 Duty Selection 0: Light duty
00-17 | Carrier Frequency Factory default setting
00-20 ggtgtrfaﬁgl\élizt?glz)requency 2: External analog input (Pr.03-00)
00-21 (S:LLJJ-:-CS)O]C the Operation Command 1: External terminals. Keypad STOP disabled.
00-22 | Stop Method 0: Ramp to stop
00-23 | Control of Motor Direction 1: Reverse disable
01-00 | Max. Operation Frequency Factory default setting
01-01 Output Frequency of Motor 1 Factory default setting
01-02 | Output Voltage of Motor 1 Factory default setting
01-03 | Mid-point Frequency 1 of Motor 1 Factory default setting
01-04 | Mid-point Voltage 1 of Motor 1 Factory default setting
01-05 Mid-point Frequency 2 of Motor 1 Factory default setting
01-06 Mid-point Voltage 2 of Motor 1 Factory default setting
01-07 Min. Output Frequency of Motor 1 Factory default setting
01-08 Min. Output Voltage of Motor 1 Factory default setting
01-11 Output Frequency Lower Limit 20 (Hz)
01-12 | Accel. Time 1 20 (s)
01-13 | Decel Time 1 20 (s)
03-00 | Analog Input Selection (AVI1) 0: No function

1: Frequency command (speed limit under

03-01 Analog Input Selection (ACI) torque control mode)

Full-load Current of Induction Motor .
05-01 1(A) Factory default setting
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Pr. Explanation Settings

05-03 I(::S:s;:i Speed of Induction Motor 1 Factory default setting
05-04 Pole Number of Induction Motor 1 Factory default setting

3: Fan

The following table describes the use of parameters for the relevant fan application.

Pr. Explanation Settings

00-11 | Control of Speed Mode 0(VF)
00-16 | Duty Selection 0: Light duty
00-17 | Carrier Frequency Factory default setting
00-20 ggtrjrzcr:r(]eazzl\él:at?rol):requency 2: External analog input (Pr.03-00)
00-21 ggﬂﬁaﬁzt?zﬁ%e)ration 1: External terminals. Keypad STOP disabled.
00-22 | Stop Method 1: Coast to stop
00-23 | Control of Motor Direction 1: Reverse disable
00-30 ggLr::crfaﬁzﬂzeHl\AllasDtir Frequency 0: Digital keypad
00-31 | oo o ) 0: Digital keypad
01-00 | Max. Operation Frequency Factory default setting
01-01 | Output Frequency of Motor 1 Factory default setting
01-02 | Output Voltage of Motor 1 Factory default setting
01-03 | Mid-point Frequency 1 of Motor 1 | Factory default setting
01-04 | Mid-point Voltage 1 of Motor 1 Factory default setting
01-05 | Mid-point Frequency 2 of Motor 1 | Factory default setting
01-06 | Mid-point Voltage 2 of Motor 1 Factory default setting
01-07 | Min. Output Frequency of Motor 1 | Factory default setting
01-08 | Min. Output Voltage of Motor 1 Factory default setting
01-10 | Output Frequency Upper Limit 50 (Hz)
01-11 | Output Frequency Lower Limit 35 (Hz)
01-12 | Accel. Time 1 15 (s)
01-13 | Decel Time 1 15(s)
01-43 | V/F Curve Selection 2: 2" VJF curve
02-05 xﬂulléi)-function Input Command 5 16: Operation speed command from ACI
03-00 | Analog Input Selection (AVI1) sc;rzzequg:t%ﬁ?gdrg?nd (speed limit under
03-01 | Analog Input Selection (ACI) :(;rzlrjequg:t%frﬂgdrg?nd (speed limit under
03-28 | AVI1 Selection 0(0~10V)
03-29 | ACI Selection 1(0~10V)
03-31 | AFM2 Output Selection 0(0~10V)
03-50 | Analog Input Curve Selection 1: 3 point curve of AVI1
07-06 E?Ss;art after Momentary Power 2: Speed search for minimum output frequency
07-11 E;(r;rbl:earuc;tf Times of Auto Restart 5
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Pr. Explanation Settings
07-33 | Auto restart internal of Fault 60 (s)
4: Pump
The following table describes the use of parameters for the relevant pump application.
Pr. Explanation Settings
00-11 | Control of Speed Mode 0 (VF)
00-16 | Duty Selection 0: Light duty
00-20 ggtéztrfaﬁgl\éliat_?(r)l;requency 2: External analog input (Pr.03-00)
00-21 ggﬁﬁaﬁgt?iuq%a; ation 1: External terminals. Keypad STOP disabled.
00-23 | Control of Motor Direction 1: Reverse disable
01-00 | Max. Operation Frequency Factory default setting
01-01 | Output Frequency of Motor 1 Factory default setting
01-02 | Output Voltage of Motor 1 Factory default setting
01-03 | Mid-point Frequency 1 of Motor 1 | Factory default setting
01-04 | Mid-point Voltage 1 of Motor 1 Factory default setting
01-05 | Mid-point Frequency 2 of Motor 1 | Factory default setting
01-06 | Mid-point Voltage 2 of Motor 1 Factory default setting
01-07 | Min. Output Frequency of Motor 1 | Factory default setting
01-08 | Min. Output Voltage of Motor 1 Factory default setting
01-10 | Output Frequency Upper Limit 50 (Hz)
01-11 Output Frequency Lower Limit 35 (Hz)
01-12 | Accel. Time 1 15 (s)
01-13 | Decel Time 1 15 (s)
01-43 | V/F Curve Selection 2: 2" V/F curve
07-06 E:Ss;art after Momentary Power 2: Speed search for minimum output frequency
07-11 E;tjgblze;u?{ Times of Auto Restart 5
07-33 | Auto restart internal of Fault 60 (s)

10: Air Handling Unit (AHU)
The following table describes the use of parameters for the relevant AHU application.

Pr. Explanation Settings

00-04 | Multi-function Display 2

00-11 Control of speed mode 0 (V/IF)

00-16 | Duty selection 0: Light duty
Source of Master Frequency )

00-20 2 (External analog input)
Command (AUTO)
Source of the operation command i

00-21 1 (External terminals)
(AUTO)

00-22 | Stop Method 1 (Coast to stop)

00-23 | Control of motor direction 1 (Disable reverse)
Source of the Master Frequency

00-30 0
Command (HAND)
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Pr. Explanation Settings
00-31 Source of the Operation 0
Command (HAND)
Max. operation frequency of motor .
01-00 1 Factory default setting
01-01 Output frequency of motor 1 Factory default setting
01-02 | Output voltage of motor 1 Factory default setting
01-07 | Min. output frequency of motor 1 Factory default setting
01-10 | Output frequency upper limit 50 (Hz)
01-11 Output frequency lower limit 35 (Hz)
01-34 | Zero-speed Mode 2
01-43 | V/IF curve selection 2 (2" V/F curve)
02-05 Multi-function Input Command 5 16 or 17
(MI5)
02-13 | Relay1: Multi Output Terminal 11
02-14 | Relay2: Multi Output Terminal 1
03-00 | Analog Input 1 (AVI1) 1
03-01 Analog Input 2(ACI) 1
03-02 | Analog Input 3 (AVI2) 1
03-28 | AVI1 Selection 0
03-29 | ACI Selection 1
03-20 | Multi-function Output 1 (AFM1) 0
03-23 | Multi-function Output 2 (AFM2) 0
03-31 AFM2 0~20mA Output Selection Oor1
03-34 | AFM1 0~20mA Output Selection Oor1
03-50 | Analog Calculation Selection 4
Restart after momentary power ) o
07-06 loss 2 (Speed tracking by minimum output frequency)
07-11 Restart times after fault 5 (times)
07-33 | Return Time of Fault Restart 60 (s)

~ Application Parameter 1~99

]
'

o

=35

Settings 0.00~655.35

Factory Setting: 0.00
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12-2 Adjustment & Application

Standard PM Motor Adjustment Procedure

® Pr00-11=2 SVC
Flow chart of adjustment when starting up WITHOUT load

Frequency command setting
(HighterthanP10-39 switching freq.)

Y

| Startrunning Available on Pr10-53=2or3

Lowermitialangle detection
pulse level(Pr10-42)

A

the dire ction

s right ornot when
tstarts running

Inrush current is too high
durin g pressing Run

l Yes

No-load test
with 1/4 rated speed

Increase Pr07-26 >
'y b 4

m curre nt

is normalornot

No-load currentis
too high

No-load current is normal
(10~20% of motor'srated current)

Increase the estimated
width(Pr10-32) P
Increase the system
inertia(Pr11-01)

< Decrease the e stimated
width(Pr10-32)
Decrease the syste m
inertia(Pr11-01)

A

Running on high
frequency, the output
frequency is stable
ornot

Output freque ncy waves or High frequencyspur

disperses substantially onoutput frequency

Increase the estimated width(Pr10-32)/
Increase the carrier fre quency (P r00-17)
Increase PMsensor-less observerlow-pass
filtergain(Pr10-34)

Yes

A

Motorstallon high speed

Testwith load
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Flow chart of adjustment when starting up WITH load

Atest of performance on
lowfreque ncy & with load

A

Decrease Pr10-31

A

Increase Pr10-31

Performance on

lowfrequency &
withloadisnormal
ornot

Outputcurrento flow frequency

Capacitywithloadonlowfrequenc
P Y ) v (1/10ratedspeed)isalittle higher

(1/10ratedspeed)isweak

Capacity with load on low frequency
meets therequirement

Performance teston
Accel. & Decel.

Increase Pr05-43

Accel. & Decel.

In high speed area, current are normal or not

during Accel.is a little higher
and stalling

Accel. & Decel. are normal
v

Capacity of
stable speed test

Decrease Pr10-32 Increase Pr10-32
or Pr10-34 orPr10-34

A j
Lowfrequency of
outputfrequencyfluctuates

A

Stable speed
inwhole process

High frequency ofoutput is normal or not

frequencyfluctuatese xtremely

Finished

12.2-2



Chapter 12 Description of Parameter Settings | CFP2000

PMSVC control diagram

Id
—
| ¥  d-ads voltage
| VSR || commend ve' | |GBT 56—
ud | Inwv. _ .
—" g-axi voltaga Park up* & 'a L PM |
> PWM _9_/ .
Pr5-39 Stator resistance Ug
of P motor r Y
Pri5s-43 PM motor Ke
i | Bs
Acc./Dec. F——>{+—> [ |
| Electrical angle
I,."l':l::-rr'p v
ud > ?ﬂéﬁ"ﬂ Id ia | Clarke
: Park [* b RA—
FCE}mp ?-amsrurrent . apc
Ug =—p eadback 1q _ip in o
Pri10-32 PM sensorless observer bandwidth dq lalblc
{high frequency area) J-phase current
feedback

PrO7-24 Filter time of torQue command
Pri7-26 Torque compensation gain
Pr10-31 'F mode current command {Id} / PM sensor-less low speed zone current level

Ud
Ug
ld ’ Torque v
—llr compensation | ¥ S9Mp
q ; control
—

Pri5-40 PM motor Ld
Prig-41 P motor LG
Prog-43 Phd motor Ke

Pr10-34 PM sensorless observer low-pass flter gain

Adjustment procedure

1.

Pr05-33=1 0

Set up PM motor control

r2

2. Set up motor parameter according to the nameplate on the motor

Pr01-01 Output Frequency of Motor 1 ( base frequency and motor rated frequency )

Pr01-02 Output Voltage of Motor 1 ( base frequency and motor rated frequency )

Pr05-34 Full-load current of Permanent Magnet Motor

Pr05-35 Rated Power of Permanent Magnet Motor

Pr05-36 Rated speed of Permanent Magnet Motor

Pr05-37 Pole number of Permanent Magnet Motor

3. Execute Auto-tuning

m Motor Auto Tuning

Settings 0: No function

Factory Setting: 0

1: Rolling test for induction motor(IM) (Rs, Rr, Lm, Lx, no-load current)

[motor running]

2: Static test for induction motor [motor not running]
3~12: No function
13: Static test for PM motor
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L Set upPr05-00=13 for PM motor tuning and press Run (static-tuning). When the tuning is done,
the following parameters will be obtained.
Pr05-39 Stator Resistance of PM Motor
Pr05-40 Permanent Magnet Motor Ld
Pr05-41 Permanent Magnet Motor Lq
Pr05-43 (V/1000rpm), the Ke parameter of PM motor (this can be calculated automatically
according to power, current and speed of motor).
Pr10-52 Injection magnitude

Pr05-33=1 or2

Set up control mode:
Pr01-01 Rated Freq. Pr00-10=0, Pr00-

Pr01-02 Rated Volt. 11=2 SVC
Pr05-33 SPM/IPM
Pr05-34 Rated A
Pr05-35 Rated kW
Pr05-36 Rated rpm
Pr05-37 pole

Pr05-33=1 SPM

Pr05-33=2 IPM

Set up speed control mode: Pr00-10=0, Pr00-11=2 SVC.
It is suggested that cutting off the power after finishing tuning, and then re-power on.
The ration of PMSVC control mode is 1:20.

When PMSVC control mode is under 1/20 rated speed, load bearing capacity=100% motor rated
torque.

N o o s

®

PMSVC control mode is not applicable for zero speed control.

9. Start-up with load and forward/reverse load bearing capacity of PMSVC control mode=100% rated
torque of motor.

10. Set up the speed estimators related parameters
N m I/F Mode Current Command / Low-speed Current Command under PMSVC Control

Factory Setting:40

Settings 0~150% of motor’s rated current

The parameter is the current reference level of the drive in low-speed zone (low-speed zone:
frequency command < Pr10-39).

LIJ When it is stalling on heavy duty start-up or forward/reverse with load, adjust the parameter (to
increase it). If inrush current too high to cause oc stall, then decrease it.
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N m High-speed Estimator Bandwidth

Factory Setting:5.00
Settings 0.00~600.00Hz

The parameter is high-speed estimator bandwidth. Adjust the parameter will influence the stability
and the accuracy of speed for motor.

L0 If there is low frequency vibrates (the waveform is similar to sine wave) during the process, then
increase the bandwidth. If there is high frequency vibrates (the waveform vibrates extremely and
is like spur), then decrease the bandwidth.

4 m Estimate frequency filter time

Factory Setting:1.00
Settings 0.00~655.35

B

Adjust the parameter will influence the speed estimator’s speed of response.

B

If there is low frequency vibrates (the waveform is similar to sine wave) during the process, then
increase the gain. If there is high frequency vibrates (the waveform vibrates extremely and is like
spur), then decrease the gain.

4 m Frequency Point when switch from I/F Mode to PM Sensorless Mode

Factory Setting:20.00
Settings 0.00~599.00Hz

The parameter is the switch point, which is from low frequency to high frequency. It will influence
high/low frequency area of speed observer.

B

If the switch point is too low, motor could not generate enough back emf for the speed estimator
to measure the right rotator’s position and speed, and cause stall and over current when the
frequency of switch point is running.

B

If the switch point is too high, the active area of I/F will be too wide, and then it will generate larger
current to make it cannot save energy. (The reason is that if the current of Pr10-31 sets too high,
and the high switch point will make the drive keeps outputting with the setting value of Pr10-31)

4 m Initial Angle Detection Pulse Level

Factory Setting:10
Settings 0.0~3.0 times of motor rated current

B

This parameter is only available when the Pr10-53=2 or 3.

B

The parameter influences the value of pulse during the angle detection. The larger the pulse is,
the higher of the accuracy of rotator’s position reaches. But it might cause an over-current trip up

more easily.

B

Increase the parameter when the running direction and the command are opposite while start-up.
If over-current occurs in the start-up moment, then decrease the parameter.

N m Zero voltage time while start up

Factory Setting: 0.000
Settings 0.000~60.000 sec.

LI When the motor is in static status at the startup, the accuracy to estimate angles will be
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increased. In order to make the motor in “static status”, the drive 3 phase U, V, W output OV to

motor to reach this goal. The Pr10-49 setting time is the length of time when three-phase output

ov.
L) It is possible that even when this parameter is being applied but the motor at the installation site
cannot go in to the “static status” caused by the inertia or by any external force. So, if the motor
doesn’t go into a complete “static status” in 0.2 sec, increase appropriately this setting value.
This parameter is functional only when the setting of Pr07-12 Speed Search during Startup #O0.
If Pr10-49 sets too high, the start-up time will be longer obviously. If is too low, then the braking
performance will be weak.

B E

N m Injection Frequency

Settings 0~1200Hz
This parameter is a High Frequency Injection Command when the motor drive is under PMSVC
control mode and it doesn’t often need to be adjusted. But, if a motor’s rated frequency (i.e.

Factory Setting: 500Hz

400Hz) is too close to the frequency setting of this parameter (i.e. 500Hz), the accuracy of angles
detected will be affected. Therefore, refer to the setting of Pr01-01 before adjusting this
parameter.

[0 If the setting value of Pr00-17 is lower than 10 times of Pr.10-51, then increase the frequency of
carrier wave.
Parameter 10-51 is valid only when the parameter 10-53=2.

N m Injection Magnitude

Settings  0.0~200.0V

L) The parameter is magnitude command of high frequency injection signal when the motor drive
is under PMSVC control mode.

Factory Setting: 15/30V

L Increase the parameter can get more accurate estimated value of angle. But the noise of
electromagnetic might be louder if the setting value is too high.

[ The setting value of this parameter will be received automatically when the motor parameter is
auto-tuning. And the parameter will influence the accuracy of angel‘s estimation.

L When the ratio of salient pole (Lg/Ld) is lower, increase Pr10-52 to make angle detection be
accurate.

//m PM Motor Initial Rotor Position Detection Method

Factory Setting: 0
Settings  0: No function
1: DC injection
2: High frequency injection
3: Pulse injection
4~5: Reserved
L Itis suggested to set as “2” if it's IPM; set as “3” if it's SPM. If there is bad effect when set as “2”
or “3”, then set as “1”.
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11. Parameters for speed adjustment

4 m Torque Compensation Gain (V/F and SVC control mode)

Factory Setting: 0
Settings 0~10

The parameter influences the output current during the running process. There will be less
effect on the low speed area.

L Increase the setting value if the current with no-load is too high. But it might also cause the
motor to vibrate. If the motor vibrates during the operation, decrease the setting value.
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Chapter 13 Warning Codes

@ Display error signal
(2 Abbreviate error code
@ Display error description

ID No. Display on LCM Keypad Descriptions

1 - RS485 Modbus function code error

2 - RS485 Address of Modbus data error

3 - RS485 Modbus data error

4 - RS485 Modbus communication error

5 - RS485 Modbus transmission time-out

6 - Keypad transmission time-out
Keypad COPY error 1

7 Keypad simulation error, including communication delays,
communication error (keypad received error FF86) and
parameter value error.

8 - Keypad COPY error 2
Keypad simulation done, parameter write error

9 - IGBT over-heating warning
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ID No. Display on LCM Keypad Descriptions
10 - Capacity over-heating warning
11 - PID feedback error
12 - ACI signal error

When Pr03-19 is set to 1 and 2.
13 - Low current
14 - Auto tuning error
19 - Phase loss
20 - Over torque 1
21 - Over torque 2
22 - Motor over-heating
23 | Current control
24 - Over slip
25 - Auto tuning processing
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ID No. Display on LCM Keypad Descriptions
28 - Output phase loss
30 - Keypad COPY error 3 _
Keypad copy between different power range drive
36 - CAN guarding time-out 1
37 - CAN heartbeat time-out 2
38 - CAN synchrony time-out
39 - CAN bus off
40 - CAN index error
41 - CAN station address error
42 - CAN memory error
43 - CAN SDO transmission time-out
44 - CAN SDO received register overflow
45 - CAN boot up error
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ID No. Display on LCM Keypad Descriptions
46 - CAN format error
49 | Keypad RTC time-out
50 - PLC download error
51 - Save error of PLC download
52 - Data error during PLC operation
53 - Function code of PLC download error
54 - PLC register overflow
55 - Function code of PLC operation error
56 - PLC checksum error
57 - PLC end command is missing
58 - PLC MCR command error
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ID No. Display on LCM Keypad Descriptions
59 - PLC download fail
60 - PLC scan time exceed
61 - CAN Master guarding error
62 - CAN Master bus off
63 - CAN Master node error
64 - CAN / M cycle time-out
65 - CAN/M SDOover
66 - CAN/M SDO time-out
67 - CAN / M station address error
68 - PLC / CAN Master Slave communication time out
70 - Duplicate MAC ID error
Node address setting error
71 - Low voltage of communication card
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ID No. Display on LCM Keypad Descriptions
72 - Communication card in test mode
73 - DeviceNet bus-off
74 - DeviceNet no power
75 - Factory default setting error
76 - Serious internal error
77 - I/O connection break off
78 - Profibus parameter data error
79 - Profibus configuration data error
80 - Ethernet Link fail
81 - Comm_unication time-out for communication card
and drive
82 - Check sum error for Communication card and drive
83 - Communication card returns to default setting
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ID No. Display on LCM Keypad Descriptions

84 Modbus TCP exceed maximum communication
value

85 EtherNet / IP exceed maximum communication
value

88 - Communication card busy

90 - Copy PLC password error

91 - Copy PLC Read mode error

92 - Copy PLC Write mode error

93 - Copy PLC Version error

94 - Copy PLC Capacity size error

95 Copy PLC: PLC can only be copied when PLC
function is OFF

96 - Copy PLC time out
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ID No.

Display on LCM Keypad

Descriptions

101

Internal communication is off
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Chapter 14 Fault Codes and Descriptions

@

)
©)

* Refer to setting of Pr06-17~Pr06~22.

(1) Display error signal
(2) Abbreviate error code
@ Display error description

ID* Fault Name Fault Descriptions Corrective Actions
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
acceleration 2. Acceleration Time too short: Increase the
1 (Output current exceeds Acceleration Time.
2.4 rated current during | 3. AC motor drive output power is too small: Replace
acceleration.) the AC motor drive with the next higher power
model.
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
deceleration 2. Deceleration Time too short: Increase the
2 (Output current exceeds Deceleration Time.
2.4 rated current during | 3. AC motor drive output power is too small: Replace
deceleration.) the AC motor drive with the next higher power
model.
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
steady state operation 2. Sudden increase in motor loading: Check for
3 (Output current exceeds possible motor stall.
2.4 rated current during | 3. AC motor drive output power is too small: Replace
constant speed.) the AC motor drive with the next higher power
model.

When (one of) the output terminal(s) is grounded,

short circuit current is more than 50% of AC motor

drive rated current, the AC motor drive power module
may be damaged.

NOTE: The short circuit protection is provided for AC

4 Ground fault motor drive protection, not for protecting the user.

1. Check the wiring connections between the AC
motor drive and motor for possible short circuits,
also to ground.

2. Check whether the IGBT power module is
damaged.

3. Check for possible poor insulation at the output.

Short-circuit is detected
between upper bridge

5 and lower bridge of the Return to the factory
IGBT module
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ID* Fault Name Fault Descriptions Corrective Actions
Hardware failure in
6 - current detection Return to the factory
1. Check if the input voltage falls within the rated AC
g motor drive input voltage range.
7 gl?rir?ugcg\é?ér;ggﬁge 2. Check for possible voltage transients.
g_ 3. If DC BUS over-voltage due to regenerative
(460V: DC 820V) : ; ;
voltage, please increase the acceleration time or
add an optional brake resistor.
1. Check if the input voltage falls within the rated AC
g motor drive input voltage range.
DC.BUS over vo_Itage 2. Check for possible voltage transients.
8 during deceleration .
. 3. If DC BUS over-voltage due to regenerative
(460V: DC 820V) : ) ;
voltage, please increase the Deceleration Time or
add an optional brake resistor.
1. Check if the input voltage falls within the rated AC
motor drive input voltage range.
9 DC EiUSt over—(\j/oltage at 2. Check for possible voltage transients.
Cfgg\ﬁnD (S:pgfov 3. If DC BUS over-voltage due to regenerative
( : ) voltage, please increase the Deceleration Time or
add an optional brake resistor.
. . 1. Check if the input voltage falls within the rated AC
10 Hardware failure in motor drive input voltage range
voltage detection 2. Check for possible voltage transients.
DC BUS voltage isless |1.  Check if the input voltage is normal
11 than Pr.06-00 during 2.  Check for possible sudden load
acceleration 3. Adjust setting of Pr.06-00
DC BUS voltage isless |1.  Check if the input voltage is normal
12 than Pr.06-00 during 2. Check for possible sudden load
deceleration 3. Adjust setting of Pr.06-00
DC BUS voltage isless |1.  Check if the input voltage is normal
13 than Pr.06-00 in 2. Check for possible sudden load
constant speed 3. Adjust setting of Pr.06-00
. 1. Check if the input voltage is normal
14 t?fa: nBFL,J r%g%?%?éﬂess 2. Check for possible sudden load
: P 13, Adjust setting of Pr.06-00
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ID* Fault Name Fault Descriptions Corrective Actions
Check Power Source Input if all 3 input phases are
15 Phase Loss connected without loose contacts. _
For models 40hp and above, please check if the fuse
for the AC input circuit is blown.
1. Ensure that the ambient temperature falls within
the specified temperature range.
IGBT overheating 2. Make sure that the ventilation holes are not
16 IGBT temperature exceeds obstructed.
protection level 3. Remove any foreign objects from the heatsinks
and check for possible dirty heat sink fans.
4. Check the fan and clean it.
5.  Provide enough spacing for adequate ventilation.
1. Ensure that the ambient temperature falls within
Heatsink overheating the specified temperature range.
17 capacitance temperature |2. Make sure heat sink is not obstructed. Check if
exceeds cause heatsink the fan is operating
overheating. 3.  Check if there is enough ventilation clearance for
AC motor drive.
18 - IGBT Hardware Error Return to the factory
19 - Capacitor Hardware Error | Return to the factory
- (_)I_\;]erload . 1. Check if the motor is overloaded.
e AC motor drive . .
21 d : ; 2. Take the next higher power AC motor drive
etects excessive drive
model.
output current.
Electronics thermal relay 1 1. Check the setting of electronics thermal relay
22 ) y (Pr.06-13~06-14)
protection 2. Take the next higher power AC motor drive model
El . 1. Check the setting of electronics thermal relay
ectronics thermal relay
23 2 protection (Pr.06-27~06-2§) '
2. Take the next higher power AC motor drive model
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keypad, please return to the factory

ID* Fault Name Fault Descriptions Corrective Actions
Motor overheating
The AQ m_otor drive 1. Make sure that the motor is not obstructed.
detecting internal . I
Ensure that the ambient temperature falls within
24 temperature exceeds the oo
! the specified temperature range.
setting of Pr.06-30 (PTC 3 Ch to a hiah h
level) or Pr.06-57 (PT100 |° ange to a higher power motor.
level 2).
These two fault codes will
be displayed when output
26 current exceeds the
: 1. Check whether the motor is overloaded.
over-torque detection .
2. Check whether motor rated current setting
level (Pr.06-07 or . !
(Pr.05-01) is suitable
Pr.06-10) and exceeds ! .
; 3. Take the next higher power AC motor drive
over-torque detection model
(Pr.06-08 or Pr.06-11) '
27 anditissetto2or4in
Pr.06-06 or Pr.06-09.
28 - Low current detection Check Pr.06-71, Pr.06-72, Pr.06-73.
30 Internal EEPROM can not | 1. Press “RESET” key to the factory setting
be programmed. 2. Return to the factory.
31 Internal EEPROM can not | 1. Press “RESET” key to the factory setting
be read. 2. Return to the factory.
32 - Safety hardware error
33 U-phase error Reboots the power. If fault code is still displayed on the
keypad, please return to the factory
34 V-phase error Reboots the power. If fault code is still displayed on the
keypad, please return to the factory
35 - W-phase error Reboots the power. If fault code is still displayed on the
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ID* Fault Name Fault Descriptions ‘ Corrective Actions
Reboots the power. If fault code is still displayed on the
36 - CC (current clamp) keypad, please return to the factory
37 OC hardware error Reboots the power. If fault code is still displayed on the
keypad, please return to the factory
38 OV hardware error Reboots the power. If fault code is still displayed on the
keypad, please return to the factory
39 Occ hardware error Reboots the power. If fault code is still displayed on the
keypad, please return to the factory
1. Check cabling between drive and motor
40 Auto tuning error 2. Check motor capacity and parameter setting
3. Try again.
1. Check the wiring of the PID feedback
41 - PID loss (ACI) 2. Check the PID parameters settings
1. Check the ACI wiring
48 - AClloss 2. Check if the ACI signal is less than 4mA
1. Input EF (N.O.) on external terminal is closed to
49 External Fault GND. Output U, V, W will be turned off.
2. Give RESET command after fault has been
cleared.
1. When the multi-function input terminals MI1 to
MI6 are set to emergency stop, the AC motor
50 Emergency stop drive stops output U, V, W and the motor coasts
to stop.
2. Press RESET after fault has been cleared.
1. When the external input terminal (B.B) is active,
51 External Base Block the AC motor drive output will be turned off.
2. Deactivate the external input terminal (B.B) to
operate the AC motor drive again.
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ID* Fault Name Fault Descriptions Corrective Actions
Keypad will be locked. Turn the power ON after power
OFF to re-enter the correct password. See Pr.00-07
52 Password is locked. and 00-08.
Power off and restart the driver before entering the
correct password.
53 - Software version error
54 lleqal function code Check if the function code is correct (function code
9 must be 03, 06, 10, 63)
55 - :I(I)ezgsa ‘Ilg?ta address (00H Check if the communication address is correct
56 - lllegal data value Check if the data value exceeds max./min. value
57 Data is written to read-only Check if the communication address is correct
address
58 - Modbus transmission time-out
59 - Keypad transmission time-out
. If the fault code is still displayed on the keypad after
60 - Brake resistor fault pressing “RESET” key, please return to the factory.
61 Y-connection/A-connectio |1.  Check the wiring of the Y-connection/A-connection
n switch error 2.  Check the parameters settings
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ID* Fault Name Fault Descriptions Corrective Actions
When Pr.07-13 is not set
to 0 and momentary 1 Set Pr07-13t0 0
62 power off or power cut, it |_’ o )
will display dEb during Check if input power is stable
accel./decel. stop.
It will be displayed when . .
slip exceeds Pr.07-29 1.  Check if motor parameter is correct (please
63 setting and time exceeds decrease the load if overload
. 2. Check the settings of Pr.07-29 and Pr.07-30
Pr.07-30 setting.
64 Electric valve switch error when executing Soft Start.
Do not disconnect RST when drive is still operating.
72 - STO1~SCM1 internal hardware detect error
73 - Emergency stop for external safety
75 - External Brake Error Verify M/l terminal signal
76 - Safe Torque Off function active
77 - STO2~SCM2 internal hardware detect error
78 - STO1~SCM1 and STO2~SCM2 internal hardware detect error
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ID* Fault Name Fault Descriptions Corrective Actions

79 - U phase short circuit

80 - V phase short circuit

81 - W phase short circuit

82 - Output phase loss (Phase U)

83 - Output phase loss (Phase V)

84 - Output phase loss (Phase W)

87 OL3 Derating error

90 Internal PLC forced to stop
Verify the setting of Pr.00-32

99 - CPU trap error

101 - CANopen guarding error
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ID* Fault Name Fault Descriptions Corrective Actions
102 - CANopen heartbeat error

103 - CANopen synchronous error

104 - CANopen bus off error

105 - CANopen index error

106 - CANopen station address error

107 - CANopen memory error

111 - Internal communication time-out
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The built-in CANopen function is a kind of remote control. Master can control the AC motor drive by
using CANopen protocol. CANopen is a CAN-based higher layer protocol. It provides standardized
communication objects, including real-time data (Process Data Objects, PDO), configuration data
(Service Data Objects, SDO), and special functions (Time Stamp, Sync message, and Emergency
message). And it also has network management data, including Boot-up message, NMT message, and
Error Control message. Refer to CiA website http://www.can-cia.org/ for details. The content of this

instruction sheet may be revised without prior notice. Please consult our distributors or download the most
updated version at http://www.delta.com.tw/industrialautomation

Delta CANopen supporting functions:
W Support CAN2.0A Protocaol;
W Support CANopen DS301 V4.02;
W Support DSP-402 V2.0.

Delta CANopen supporting services:
B PDO (Process Data Objects): PDO1~ PDO4

B SDO (Service Data Object):
Initiate SDO Download;
Initiate SDO Upload;
Abort SDO;
SDO message can be used to configure the slave node and access the Object Dictionary in every node.
B SOP (Special Object Protocol):
Support default COB-ID in Predefined Master/Slave Connection Set in DS301 V4.02;
Support SYNC service;
Support Emergency service.
B NMT (Network Management):
Support NMT module control;
Support NMT Error control;
Support Boot-up.
Delta CANopen not supporting service:

W Time Stamp service
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15-1 CANopen Overview
CANopen Protocol

CANopen is a CAN-based higher layer protocol, and was designed for motion-oriented machine
control networks, such as handling systems. Version 4.02 of CANopen (CiA DS301) is standardized
as EN50325-4. The CANopen specifications cover application layer and communication profile (CiA
DS301), as well as a framework for programmable devices (CiA 302), recommendations for cables
and connectors (CiA 303-1) and Sl units and prefix representations (CiA 303-2).

Device Profile CiA Device Profile CiA Device Profile CiA

DSP-401 DSP-404 DSP-XXX
OSI Layer 7 v Y v
Application Communication Profile CiA DS-301
OSl Layer 2
Data Link Layer CAN Controller CAN 2.0A
)
__|+_-_
OSl Layer 1
Physical Layer + -\ ISO 11898
CAN bus

RJ-45 Pin Definition

PIN Signal Description
1 CAN_H CAN_H bus line (dominant high)
2 CAN_L CAN_L bus line (dominant low)
3 CAN_GND Ground / OV /V-
6 CAN_GND Ground / OV /V-
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CANopen Communication Protocol
It has services as follows:

m  NMT (Network Management Object)

m  SDO (Service Data Objects)

m  PDO (Process Data Object)

s EMCY (Emergency Object)

NMT (Network Management Object)

The Network Management (NMT) follows a Master/Slave structure for executing NMT service. Only
one NMT master is in a network, and other nodes are regarded as slaves. All CANopen nodes have
a present NMT state, and NMT master can control the state of the slave nodes. The state diagram
of a node is shown as follows:

Reset Application

— 9)
« (10)

v (16)

Reset Communication

vVVYY

v (2)F

(14) :
4{ Pre-Operation ABCD

A

(3) (4)

(13)

12
L{ Operation ABCD

(1) After power is applied, it is auto in initialization state

(6)

(2) Enter pre-operational state automatically A: NMT
(3) (6) Start remote node B: Node Guard
(4) (7) Enter pre-operational state C: sDO
(5) (8) Stop remote node D: Emergency
(9) (10) (11) Reset node E: PDO
(12) (13) (14) Reset communication F: Boot-up
(15) Enter reset application state automatically
(16) Enter reset communication state automatically
Initializing |Pre-Operational| Operational | Stopped
PDO o
SDO o o
SYNC o o
Time Stamp o o
EMCY o o
Boot-up o
NMT o o o
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SDO (Service Data Objects)

SDO is used to access the Object Dictionary in every CANopen node by Client/Server model. One
SDO has two COB-ID (request SDO and response SDO) to upload or download data between two
nodes. No data limit for SDOs to transfer data. But it needs to transfer by segment when data
exceeds 4 bytes with an end signal in the last segment.

The Obiject Dictionary (OD) is a group of objects in CANopen node. Every node has an OD in the
system, and OD contains all parameters describing the device and its network behavior. The access
path of OD is the index and sub-index, each object has a unique index in OD, and has sub-index if
necessary. The request and response frame structure of SDO communication is shown as follows:

PDO (Process Data Object)

PDO communication can be described by the producer/consumer model. Each node of the network
will listen to the messages of the transmission node and distinguish if the message has to be
processed or not after receiving the message. PDO can be transmitted from one device to one
another device or to many other devices. Every PDO has two PDO services: a TxPDO and a
RxPDO. PDOs are transmitted in a non-confirmed mode.

PDO Transmission type is defined in the PDO communication parameter index (1400h for the 1st
RxPDO or 1800h for the 1st TxPDO), and all transmission types are listed in the following table:

Type Number : - PDO
Cyclic Acyclic Synchronous Asynchronous RTR only
0 @) ¢)
1-240 @) @)
241-251 Reserved
252 e) o)
253 O @)
254 O
255 O

Type number 1-240 indicates the number of SYNC message between two PDO transmissions.
Type number 252 indicates the data is updated (but not sent) immediately after receiving SYNC.
Type number 253 indicates the data is updated immediately after receiving RTR.

Type number 254: Delta CANopen doesn’t support this transmission format.

Type number 255 indicates the data is asynchronous transmission.

All PDO transmission data must be mapped to index via Object Dictionary.

EMCY (Emergency Object)
When errors occurred inside the hardware, an emergency object will be triggered. An

emergency object will only be sent when an error occurs. As long as there is nothing wrong with the
hardware, there will be no emergency object to be served as a warning of an error message.

15-5



Chapter 15 CANopen Overview | CFP2000

15-2 Wiring for CANopen

An external adapter card: EMC-COPO1 is used for CANopen wiring to connect
CANopen to CFP2000. The link is enabled by using RJ45 cable. The two farthest ends must be
terminated with 120Q terminating resistors.

CANopen Master CFP2000 CFP2000 CFP2000

=] o

e 0 & & @
EMC-COPDT

characteristic

line impedance
characteristic
line impedance

1200 1200

CANopen communication
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15-3 CANopen Communication Interface Descriptions
15-3-1 CANopen Control Mode Selection

There are two control modes for CANopen; Pr.09-40 set to 1 is the factory setting mode
DS402 standard and Pr.09-40 set to 0 is Delta’s standard setting mode.

There are also two control modes according to Delta’s standard. One is the old control mode
(Pr09-30=0), which can only control the motor drive under frequency control. Another one is a new
standard (Pr09-30=1) control mode, that allows the motor drive to be controlled under all sort of mode.
Currently. CFP2000 can only support speed mode.

The definition of relating control mode are:

CANopen Control Caiel Liees
: Speed
Mode Selection —
Index Description
DS402 standard 6042-00 Target rotating speed (RPM)
Pr09-40=1 | e | e
Delta Standard (Old definition) .
Pr09-40=0 Pr09-30=0 2020-02 Target rotating speed (Hz)
Delta Standard (New definition) 2060-03 Target rotating speed (Hz)
Pr09-40=0, Pr09-30=1 2060-04 Torque Limit (%)
CANopen Control Mode Operation Control
Selection Index Description
DS402 standard 6040-00 Operation Command
Pr.09-40=1 | = e | e
Delta Standard (Old definition) .
P09-40=0, P09-30=0 2020-01 Operation Command
Delta Standard (New definition) 2060-01 Operation Command
Pr09-40=0, Pr09-30=1 |  ____ |
CANopen Control Mode Other
Selection Index Description
DS402 standard 605A-00 Quick stop processing method
Pr. 09-40=1 605C-00 Disable operation processing method
Delta Standard (Old definition) |
Pr09-40=1, Pr09-30=0
Delta Standard (New definiton) | —™ [ ™7
Pr09-40=0, Pr09-30=1 |  ____ |

However, some index can be used regardless of DS402 or Delta’s standard.
For example:

1. Index that is defined as RO attributes.

2. Index corresponds to parameters such as (2000 ~200B-XX)

3. Accelerating/Decelerating Index: 604F 6050

4. Control mode Index: 6060
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15-3-2 DS402 Standard Control Mode

15-3-2-1 Related set up of ac motor drive (by following DS402 standard)

If you want to use DS402 standard to control the motor drive, please follow the steps below:

1.
2.
3.

Wiring for hardware (refer to chapter 15-2 Wiring for CANopen)

Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.
Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency command from
CANopen setting.)

Set DS402 as control mode: Pr09-40=1

CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0,
CANopen slave function is disabled. ) (Note: If error arise (CAdE or CANopen memory error)
as station setting is completed, press Pr.00-02=7 for reset.)

CANopen baud rate setting: set Pr.09-37 (CANBUS Baud Rate: 1Mbps(0), 500Kbps(1),
250Kbps(2), 125Kbps(3), 100Kbps(4) and 50Kbps(5))

Set multiple input functions to Quick Stop (it can also be enable or disable, default setting is
disabled). If it is necessary to enable the function, set Ml terminal to 53 in one of the following
parameter: Pr.02.01~Pr.02.08 or Pr.02.26~Pr.02.31. (Note: This function is available in DS402

only.)

15-3-2-1 The status of the motor drive (by following DS402 standard)

According to the DS402 definition, the motor drive is divided into 3 blocks and 9 status as
described below.

3 blocks

Power Disable: Without PWM output
Power Enable: With PWM output

Fault: One or more than one error has occurred.

9 status

Start: Power On

Not ready to switch on: The motor drive is initiating.

Switch On Disable: When the motor drive finishes the initiation, it will be at this mode.

Ready to switch on: Warming up before running.

Switch On: The motor derive has the PWM output now, but the reference commend is not
effective.

Operate Enable: Able to control normally.

Quick Stop Active: When there is a Quick Stop request, you have to stop running the motor

drive.

Fault Reaction Active: The motor drive detects conditions which might trigger error(s).

Fault: One or more than one error has occurred.

Therefore, when the motor drive is turned on and initiated, it will remain at Ready to Switch on
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status. To control the operation of the motor drive, you need to change this status to Operate
Enable status. The way to change it is to command the control word's bit0 ~ bit3 and bit7 of the
Index 6040H and to pair with Index Status Word (Status Word 0X6041). The control steps and
index definition are described as below:

Index 6040
15~9 8 7 6~4 3 2 1 0
Reserved Halt Fault Reset | Operation oEQr?filgn Quick Stop 5&?:; Switch On
Index 6041
15~14 [ 13~12 | 11 10 9 8 7 6 5 4 3 2 1 0
Internal . . .
Reserved|Operation|  limit rggg?g d Remote |Reserved Warning S:j\?gg:g}e%n %ltj(');k :ﬁg&%ﬁ Fault Ogﬁ;%tlgn Switch on Eva?fg (t)?]
active
Power l )
Disable Start Fault Reaction Active
XOXX1111
v
Not Ready to Switch On v
X0XX0000 SEL
X0XX1000
Y . AXXXXXXX
Switch On Disable [
L <
OXXXXX0X X1XX0000 <
A
OXXXXX0X
OXXXX110 or
and OXXXX01X
Disable QStop=1 or
v |Disable QStop=0
Ready to Switch On
—> OXXXXX0X
X01X0001 or
‘. OXXXX01X Fault
OXXXX111 OXXXX110 or
Disable QStop=0 Power
Switch On Enable
X01X0011 OXXXXXOX
A
OXXX1111 OXXXX111  0OXXXX01X F08[=0
h 4 or
e S Operation Enable | Pisable QStop=01 qick Stop Active
X01X0111 XXX X00X0111
and

Disable QStop=1

Set command 6040 =0xE, then set another command 6040 =0xF. Then the motor drive can be
switched to Operation Enable. The Index 605A decides the dashed line of Operation Enable when
the control mode changes from Quick Stop Active. (When the setting value is 1~3, this dashed line is
active. But when the setting value of 605A is not 1~3, once he motor derive is switched to Quick Stop
Active, it will not be able to switch back to Operation Enable.)
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Index | Sub Definition Factory Setting | R/W | Size | Unit I:Azg Mode note

0 : disable drive function
1 :slow down on slow down ramp

2: slow down on quick stop ramp

5: slow down on slow down ramp
605Ah | 0 |Quick stop option code 2 RW | S16 No and stay in QUICK STOP

6: slow down on quick stop ramp
and stay in QUICK STOP

7: slow down on the current limit
and stay in Quick stop

Besides, when the control section switches from Power Enable to Power Disable, use 605C to define
parking method.

Index | Sub Definition Factory Setting | RIW | Size | Unit II?/IZ(; Mode note
Disable operation option 0: Disable drive function
605Ch | 0 1 RW | S16 No 1 Slow-do_wn with slow d_own
code ramp; disable of the drive

function

15-3-2-3 Various mode control method (by following DS402 standard)

CFP2000 only supports speed control at present which is described as below:

Speed mode

1. Let Ac Motor Drive be at the speed control mode: Set Index6060 to 2.

2. Switch to Operation Enable mode: Set 6040=0xE, then set 6040 = OxF.

3. To set target frequency: Set target frequency of 6042, since the operation unit of 6042 is rpm, there

is a transformation:
n: rotation speed (rpm) (rounds/minute)

n= fx@ P: motor’s pole number (Pole)

P f: rotation frequency (Hz)

For example:
Set 6042H = 1500 (rpm), if the motor drive's pole number is 4 (Pr05-04 or Pr05-16), then the
motor drive's operation frequency is 1500(120/4)=50Hz.

Besides, the 6042 is defined as a signed operation. The plus or minus sign means to rotate

clockwise or counter clockwise

4. To set acceleration and deceleration: Use 604F (Acceleration) and 6050 (Deceleration).
5. Trigger an ACK signal: In the speed control mode, the bit 6~4 of Index 6040 needs to be controlled.

It is defined as below:
Index 6040

Speed mode Bit 6 Bit 5 Bit 4 SUM
(Index 6060=2) 1 0 1 Locked at the current signal.
1 1 1 Run to reach targeting signal.
Other Decelerate to OHz.
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Frequency

Controlled by Index 604F Controlled by Index 6050

Index6042 —m — — — — + — — — — — RN I A N E

Time
6040 bit 4 =1 6040 bit4 = 0] (6040 bit4 = 1]} [6040 bit4=1
6040 bit 5= 1 6040 bit5=0 | [6040 bit5=1|} [6040 bit5=1
6040 bit 6 =1 6040 bit6 = 0 | {6040 bite =1 \8040 bit6=1

6040 bitd =1
6040 bit5=0
6040 bit6 =1

NOTE 01: To know the current rotation speed, read 6043. (unit: rpm)
NOTE 02: To know if the rotation speed can reach the targeting value; read bit 10 of 6041. (0: Not
reached; 1: Reached)
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15-3-3 By using Delta Standard (Old definition, only support speed mode)

15-3-3-1 Various mode control method (by following DS402 standard)
If you want to use DS402 standard to control the motor drive, please follow the steps below:

1.
2.
3.

Wiring for hardware (Refer to chapter 15.2 Wiring for CANopen)

Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.
Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency command from
CANopen setting.)

Set Delta Standard (Old definition, only support speed mode) as control mode: Pr. 09-40 = 0 and
09-30 = 0.

CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0, CANopen
slave function is disabled. ) (Note: If error occurs (CAdE or CANopen memory error) as station
setting is completed, press Pr.00-02=7 for reset.)

CANopen baud rate setting: set Pr.09-37 (CANBUS Baud Rate: 1Mbps(0), 500Kbps(1),
250Kbps(2), 125Kbps(3), 100Kbps(4) and 50Kbps(5))

15-3-3-2 By speed mode
1. Set the target frequency: Set 2020-02, the unit is Hz, with a number of 2 decimal places. For

example 1000 is 10.00.

2. Operation control: Set 2020-01 = 0002H for Running, and set 2020-01 = 0001H for Stopping.

Frequency

2020-01 = 0x0000

Controlled by Index 604F Controlled by Index 6050

rl
o

202002 — — — — —

Time

-

202001 bit 3~0 =0001b

202001 bit 3~0=0010b
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15-3-4 By using Delta Standard (New definition)

15-3-4-1 Related set up of AC motor drive (Delta New Standard)

If you want to use DS402 standard to control the motor drive, please follow the steps below:

1. Wiring for hardware (Refer to chapter 15-2 Wiring for CANopen)

2. Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.

3.  Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency command from
CANopen setting.)

4. Set Delta Standard (Old definition, only support speed mode) as control mode: Pr. 09-40 = 0 and
09-30 =1

5.  CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0, CANopen
slave function is disabled. ) (Note: If error occured (CAdE or CANopen memory error) as station
setting is completed, press Pr.00-02=7 for reset.)

6. CANopen baud rate setting: set Pr.09.37 (CANBUS Baud Rate: 1Mbps(0), 500Kbps(1),
250Kbps(2), 125Kbps(3), 100Kbps(4) and 50Kbps(5))

15-3-4-2 Various mode control method (Delta New Standard)

Speed Mode

1. Let AC Motor Drive be at the speed control mode: Set Index6060 = 2.

2. Set the target frequency: set 2060-03, unit is Hz, with a number of 2 decimal places. For example,
1000 is 10.00Hz.

3. Operation control: set 2060-01 = 008H for Server on, and set 2060-01 = 0081H for Running.

Frequency

Controlled by Index 604F Controlled by Index 6050

206003

Time

206001 bit1=0 it1= .
2060-01 = 0x0000 206001 bit1=1 : 2060-01 bit1=1 206001 bit7=0

206001 bit7=1 2060-01 bitd =1

206001 bitd=0

NOTEO1: To know the current position, read 2061-05.
NOTEO2: To know if reaching the target position, read bit 0 of 2061 (0: Not reached, 1: Reached).
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15-3-5 DI/ DO/ Al/ AO are controlled via CANopen

To control the DO/AO of the motor drive through CANopen, follow the steps below:

1. To set the DO to be controlled, define this DO to be controlled by CANopen. For example, set
Pr02-14=50 to control RY2.

2. To set the AO to be controlled, define this AO to be controlled by CANopen. For example, set
Pr03-23=20 to control AFM2.

3. To control the mapping index of CANopen. If you want to control DO, then you will need to control
Index2026-41. If you want to control AO, then you will need to control 2026-AX. If you want to set
RY2 as ON, set the bit 1 of Index 2026-41 =1, then RY2 will output 1. If you want to control AFM2
output = 50.00%, then you will need to set Index 2026-A2 =5000, then AFM2 will output 50%.

Mapping table of CANopen DI/ DO/ Al/ AO:

DlI:

Terminal Related Parameters R/W Mapping Index
FWD == RO 2026-01 bit 0
REV == RO 2026-01 bit 1
MI 1 == RO 2026-01 bit 2
MI 2 == RO 2026-01 bit 3
MI 3 == RO 2026-01 bit 4
MI 4 == RO 2026-01 bit 5
MI 5 == RO 2026-01 bit 6
MI 6 == RO 2026-01 bit 7
MI 7 == RO 2026-01 bit 8
MI 8 == RO 2026-01 bit 9
MI 10 == RO 2026-01 bit 10
MI 11 == RO 2026-01 bit 11
MI 12 == RO 2026-01 bit 12
MI 13 == RO 2026-01 bit 13
MI 14 == RO 2026-01 bit 14
MI 15 == RO 2026-01 bit 15

DO :

Terminal Related Parameters R/W Mapping Index
RY1 P2-13 =50 RwW 2026-41 bit 0
RY2 P2-14 = 50 RwW 2026-41 bit 1

P2-15 =50 RwW 2026-41 bit 2
MO1 P2-16 = 50 RW 2026-41 bit 3
MO2 P2-17 = 50 RW 2026-41 bit 4
MO3 P2-18 = 50 RW 2026-41 bit 5
MO4 P2-19 =50 RW 2026-41 bit 6
MOS P2-20 = 50 RW 2026-41 bit 7
MO6 P2-21 =50 RW 2026-41 bit 8
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Terminal
MO7

MO8

Al :
Terminal
AVI1

ACI
AVI2

AO :
Terminal
AFM1

AFM2

Related Parameters

P2-22 = 50
P2-23 = 50

Related Parameters

Related Parameters

P3-20 =20
P3-23 =20

R/W
RW

RW

R/W
RO

RO
RO

R/W
RW

RW
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Mapping Index
2026-41 bit 9

2026-41 bit 10

Mapping Index
Value of 2026-61

Value of 2026-62
Value of 2026-63

Mapping Index
Value of 2026-A1

Value of 2026-A2
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15-4 CANopen Supporting Index

CFP2000 Index:

Parameter index corresponds to each other as following:

Index sub-Index
2000H + Group member+1
For example:
Pr.10.15 (Encoder Slip Error Treatment)
Group member
10(0 AH) ; 15(0FH)

Index = 2000H + OAH = 200A
Sub Index = OFH + 1H = 10H

CFP2000 Control Index:

Delta Standard Mode (Old definition)

Factory

ok Setting S

Index Definition

Size

Note

0 Number 3

us

2020H

1 |Control word 0 RW

u16

Bit 1~0

00B:disable

01B:stop

10B:disable

11B: JOG Enable

Bit3~2

Reserved

Bit5~4

00B:disable

01B: Direction forward

10B: Reverse

11B: Switch Direction

Bit7~6

00B: 1t step Accel. /Decel.

01B: 2" step Accel. /Decel.

10B: 3 step Accel. /Decel.

11B: 4™ step Accel. /Decel.

Bit11~8

0000B: Master speed

0001B: 15! step speed

0010B: 2" step speed

0011B: 3 step speed

0100B: 4™ step speed

0101B: 5" step speed

0110B: 6™ step speed

0111B: 7" step speed

1000B: 8" step speed

1001B: 9" step speed

1010B: 10" step speed

1011B: 11* step speed

1100B: 12" step speed

1101B: 13" step speed

1110B: 14" step speed

1111B: 15" step speed

Bit12

1: Enable the function of
Bit6-11

Bit14~13

00B: no function

01B: Operation command by

the digital keypad
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Index |Sub Definition Factory | oy | size Note
Setting
10B: Operation command by
. Pr. 00-21 setting
Bit14~13 11B: Switch the source of
operation command
Bit 15 |Reserved
Freq. command
2 (XXX.XXHz) 0 RW | U16
BitO [1: E.F. ON
3 |Other trigger 0 RW | U16 Bit1 1: Reset
Bit15~2 |Reserved
0 |Number DH R us
1 |Error code 0 R | U16 High byte.: Warn code
Low byte: Error code
00B: stop
01B: decelerate to stop
Bit 1~0 |10B: waiting for operation
command
11B: in operation
Bit2 [1:JOG command
00B: forward running
01B: switch from reverse
Bit 4~3 running to forward running
10B: switch from forward
running to reverse running
2 |AC motor drive status 0 R | U16 11B: reverse running
Bit 7~5 |Reserved
1: master frequency command
Bit 8 controlled by communication
interface
1: master frequency command
Bit 9 controlled by analog signal
2021H input_
1: operation command
Bit 10 controlled by communication
interface
Bit 15~11 |Reserved
Freq. command
3 (XXX.XXHz) 0 R | U6
4 |Output freq. (XXX.XXHz) 0 R | U16
5 |Output current (XX.XA) 0 R | U16
6 |DC bus voltage (XXX.XV) 0 R | U16
7 |Output voltage (XXX.XV) 0 R | U16
the current segment run by
8 [the multi-segment speed 0 R | U16
command
9 |Reserved 0 R | U16
A |Display counter value (c) 0 R u16
Display output power angle
B (XX.X) 0 R | U16
Display output torque
C (XXX X%) 0 R | U16
D Display actual motor speed 0 R U16
(rpm)
10 |power output (X.XXXKWH) 0 R | U16
0 |Reserved 0 R | U16
1 |Display output current 0 R | U16
2022H| 2 |Display counter value 0 R | U16
3 Display actual output 0 R | U16

frequency (XXX.XXHz)
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Index |Sub Definition Factory | pw | size Note
Setting

Display DC-BUS voltage

4 (XXX.XV) 0 R | U16
Display output voltage

5 (XXX XV) 0 R | U16
Display output power angle

6 (XX.X°) 0 R | U16

7 |Display output power in kW 0 R | U16

8 Display actual motor speed 0 R | U6
(rpm)
Display estimate output

9 torque (XXX.X%) 0 R U16
Display PID feedback value

B |after enabling PID function 0 R | U16
in % (To 2 decimal places)
Display signal of AVI1
analog input terminal,

¢ 0~10V corresponds to 0 R | U6
0~100% (To 2 decimal places)
Display signal of ACI analog
input terminal,

D |4~20mA/0~10V 0 R | U16
corresponds to 0~100% (To
2 decimal places)
Display signal of AVI2
analog input terminal,

E -10V~10V corresponds to 0 R | U16
-100~100% (To 2 decimal
places)
Display the IGBT

F |temperature of drive power 0 R | U16

2022H module in °C

10 Dlspla.y the t(_amperature of 0 R | U6
capacitance in °C
The status of digital input

1| (ON/OFF), refer to Pr.o2-12|  ° R | U6
The status of digital output

12| ON/OFF), refer to Pr.02-18|  ° R | U6

13 Display the_multl—ste_p 0 R | U6
speed that is executing

14 The corregp_ond_mg CPU pin 0 R U16
status of digital input

15 The corresp_ondmg CPU pin 0 R U16
status of digital output

19 Position command tracing 0 R | U6
error
Display times of counter

1A | overload (0.00~100.00%) 0 R | U6

1B |Display GFF in % R | U16
Display DCbus voltage

1C ripples (Unit: VDC) R U6
Display PLC register D1043

1D data 0 R | U16
Display Pole of Permanent

1E Magnet Motor 0 R | U6
User page displays the

1F value in physical measure 0 R | U6

20 |Output Value of Pr.00-05 0 R | U16
Number of motor turns

21 when drive operates 0 R | U6

22 |Operation position of motor 0 R | U16

23 |Fan speed of the drive 0 R | U16
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Index |Sub Definition Factory | oy | size Note
Setting
o4 C_ontrol mode of the drive 0 R U16
0: speed mode
o5 dCe_lrrler frequency of the 0 R | U1
rive

CANopen Remote IO mapping

Index Sub R/W Definition
01h R Each bit corresponds to the different input terminals
02h R Each bit corresponds to the different input terminals
03h~40h R Reserved
41h RwW Each bit corresponds to the different output terminals
42h~60h R Reserved
2026H 61h R AVI1 (%)
62h R ACI (%)
63h R AVI2 (%)
64h~AQh R Reserved
A1h RwW AFM1 (%)
A2h RwW AFM2 (%)

Delta Standard Mode (New definition)

Descriptions
Index sub | RIW Size Speed Mode
bit Definition Priority
00h R us
0:fcmd =0
0 Ack 4 1:.fcmd = Fset(Fpid)
y Dir 4 0: FWD run command
1: REV run command
2
0: drive run till target speed is
3 Halt attained
1: drive stop by deceleration
setting
0: drive run till target speed is
0th | RW | U16 4 Hold attained
1: frequency stop at current
frequency
0:JOG OFF
2060h 5 JOG Pulse 1:JOG RUN
6 QStop Quick Stop
7 Power 0:Power OFF
1:Power ON
14~8
15 Pulse 1: Fault code cleared
02h | RW u16
03h RW U16 Spe_ed command (unsigned
decimal)
04h | RW u16
05h | RW S32
06h | RW
07h | RW u16
08h | RW u16
0 Arrive Frequency attained
2061h 01h R u16 4 Dir 0: Motor FWD run
1: Motor REV run
2 Warn Warning
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Descriptions
Index sub | R/W Size Speed Mode
bit Definition Priority
3 Error Error detected
4
5 JOG JOG
6 QStop Quick stop
7 Power On Switch ON
15~8
02h R
03h R u16 Actual output frequency
04h R
05h R S32 Actual position (absolute)
06h R
07h R S16 Actual torque
DS402 Standard
Factory PDO
Index |Sub Definition R/W | Size |Unit M Mode Note
Setting ap
0: No action
6007h | O |Abort connection option code 2 RW | S16 Yes 2: Disable Voltage
3: quick stop
603Fh | O |Error code 0 RO | U16 Yes
6040h | 0 |Control word 0 RW | U16 Yes
6041h | 0 |Status word 0 RO | U16 Yes
6042h | 0 |vl target velocity 0 RW | S16 [rpm| Yes | I
6043h | 0 |vl velocity demand 0 RO | S16 [rpm| Yes | vl
6044h | 0 |vl control effort 0 RO | $16 |rpm| Yes | I
604Fh | O |vl ramp function time 10000 | RW |U32 |1ms| Yes | vl |Unit must be: 100ms, and
6050h | 0 |vl slow down time 10000 | RW | U32 |1ms| Yes | vl |check if the setting is set to
6051h | 0 vl quick stop time 1000 |RW [U32 |1ms|Yes| vl |O.
0 : disable drive function
1 :slow down on slow down
ramp
2: slow down on quick stop
ramp
605Ah | 0 |Quick stop option code 2 RW | S16 No 5 slow down on slow down
ramp and stay in QUICK
STOP
6 slow down on quick stop
ramp and stay in QUICK
STOP
Disabl i i 0: Disable drive function
isable operation option . :
605Ch| 0 p p 1 RW | S16 No 1: Slow dovyn with slow
code down ramp; disable of the
drive function
1: Profile Position Mode
. 2: Velocity Mode
6060h | 0 |Mode of operation 2 RwW | S8 Yes 4: Torque Profile Mode
6: Homing Mode
6061h | 0 |Mode of operation display 2 RO | S8 Yes Same as above
6071h | O |tq Target torque 0 RW | S16 (0.1% Yes | tq |Valid unit: 1%
6072h | 0 |tq Max torque 150 |RW |U16 [0.1%| No | tq |Valid unit: 1%
6075h | O |tq Motor rated current 0 RO |U32  mA| No | tq
6077h | 0 |tq torque actual value 0 RO | S16 |0.1%| Yes | tq
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Facto

Index | Sub Definition Y RW  size Unit P20 Mode Note
Setting ap

6078h | 0 |tq current actual value 0 RO | S16 |0.1%| Yes | tq

6079h | 0 |tq DC link circuit voltage 0 RO |U32 mV|Yes| ftq
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15-5 CANopen Fault Code

@ Display error signal
(2) Abbreviate error code
(3) Display error description

*Follow the settings of Pr.06-17~Pr.06-22

Hardware failure in current detection

Eault CANopen
. au L fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
1 - 0001H Over-current during acceleration 1 2213 H
2 - 0002H Over-current during deceleration 1 2213 H
Over-current during steady status
3 0003H ) 1 2214H
operation
Ground fault. When (one of) the output
terminal(s) is grounded, short circuit
4 0004H current is more than 50% of AC motor 1 2240H
drive rated current.
NOTE: The short circuit protection is provided
for AC motor drive protection, not for protection
of the user.
Short-circuit is detected between
5 0005H |upper bridge and lower bridge of the 1 2250H
IGBT module.
Over-current at stop. Hardware failure
6 0006H | . 1 2314H
in current detection
Over-current during acceleration.
7 0007H 2 3210H
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o CANopen
. au L fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
Over-current during deceleration.
8 0008H ) . ) 2 3210H
Hardware failure in current detection.
Over-current during steady speed.
9 0009H ) . ) 2 3210H
Hardware failure in current detection.
Over-voltage at stop. Hardware failure
10 000AH | ] 2 3210H
in current detection
DC BUS voltage is less than Pr.06.00
11 000BH . ) 2 3220H
during acceleration.
DC BUS voltage is less than Pr.06.00
12 000CH . ) 2 3220H
during deceleration.
DC BUS voltage is less than Pr.06.00
13 000DH | 2 3220H
in constant speed.
DC BUS voltage is less than Pr.06-00
14 000EH 2 3220H
at stop
15 - 000FH |Phase Loss Protection 2 3130H
IGBT overheat
IGBT temperature exceeds protection
16 0010H |level. 3 4310H
1~15HP: 90°C
20~100HP: 100°C
Heat sink overheat
17 0011H 3 4310H
Heat sink temperature exceeds 90°C
Temperature detection circuit error
18 0012H |(IGBT) 3 FFOOH
IGBT NTC
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o~ CANopen
. au e fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
Temperature detection circuit error
19 0013H |(capacity module) 3 FFO1H
CAP NTC
Overload. The AC motor drive detects
excessive drive output current.
21 0015H NOTE: The AC motor drive can withstand up to 1 2310H
150% of the rated current for a maximum of 60
seconds.
22 - 0016H |Electronics thermal relay 1 protection 1 2310H
23 - 0017H |Electronics thermal relay 2 protection 1 2310H
24 - 0018H |Motor PTC overheat 3 FF20H
These two fault codes will be
26 001AH |displayed when output current 3 8311H
exceeds the over-torque detection
level (Pr.06-07 or Pr.06-10) and
exceeds over-torque detection
27 001BH | pr 06-08 or Pr.06-11) and it is set 2 or| 8311H
4 in Pr.06-06 or Pr.06-09.
28 - 001CH |Low current 1 8321H
Internal EEPROM cannot be
30 001EH 5 5530H
programmed.
31 - 001FH |Internal EEPROM cannot be read. 5 5530H
33 - 0021H |U-phase error 1 FFO4H
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o CANopen
. au L fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
34 - 0022H |V-phase error 1 FFO5H
35 - 0023H |W-phase error 1 FFO6H
36 - 0024H |cc (current clamp) hardware error 5 FFO7H
37 - 0025H |oc hardware error 5 FFO8H
38 - 0026H |ov hardware error 5 FFOSH
39 - 0027H GFF hardware error 5 FFOAH
40 - 0028H |Auto tuning error 1 FF21H
41 - 0029H PID loss (ACI) 7 FF22H
48 - 0030H |ACl loss 1 FF25H
External Fault
When input EF (N.O.) on external
49 0031H o 5 9000H
terminal is closed to GND, AC motor
drive stops output U, V, and W.
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o~ CANopen
. au e fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
Emergency stop
When the multi-function input
terminals MI1 to MI6 are set to
50 0032H , 5 9000H
emergency stop, the AC motor drive
stops output U, V, W and the motor
coasts to stop.
External Base Block
When the external input terminals MI1
51 0033H [to MI16 are set as bb and active, the 5 9000H
AC motor drive output will be turned
off
Password will be locked if three fault
52 0034H 5 FF26H
passwords are entered
53 - 0035H Software error 5 6100H
54 - 0036H |lllegal function code 4 7500H
55 - 0037H |lllegal data address (00H to 254H) 4 7500H
56 - 0038H |lllegal data value 4 7500H
57 - 0039H |Data is written to read-only address 4 7500H
58 - 003AH |Modbus transmission timeout. 5 7500H
59 - 003BH |Keypad transmission timeout. 4 7500H
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hardware detect error.

o CANopen
. au L fault CANopen
ID No. Display code Description register | fault code
(bit0~7)
60 - 003CH |Brake resistor fault 4 7110H
61 - 003DH |Motor Y-A switch error 2 3330H
Energy regeneration when
62 003EH ] 2 FF27H
decelerating
Over slip error. Slip exceeds Pr.05.26
63 003FH |limit and slip duration exceeds 7 FF28H
Pr.05.27 setting.
Electric valve switch error when
64 0040H ) 5 7110H
executing Soft Start.
STO1~SCM1 internal hardware
72 0048H 5 5441H
detect error
73 - 0049H |external safety emergency stop 5 FF2AH
74 - 004AH |Fire mode 7 FF2FH
76 - 004CH |Safe torque off function active 5 7110H
STO2~SCM2 internal hardware detect
77 004DH 5 5440H
efrror.
STO1~SCM1 & STO2~SCM2 internal
78 004EH 5 5442H
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o~ CANopen

. au e fault CANopen

ID No. Display code Description register | fault code

(bit0~7)
79 - 004FH |U-phase short circuit 1 FF2BH
80 - 0050H |V-phase short circuit 1 FF2CH
81 - 0051H |W-phase short circuit 1 FF2DH
82 - 0052H |U phase output phase loss 2 2331H
83 - 0053H |V phase output phase loss 2 2332H
84 - 0054H |W phase output phase loss 2 2333H
90 005AH Internal PLC forced to stop . FE2EH
Verify the setting of Pr.00-32

99 - 0063H |CPU trap error 7 6000H
101 - 0065H |Guarding time-out 1 4 8130H
102 - 0066H |Heartbeat time-out 4 8130H
103 - 0067H |CAN synchrony error 4 8700H

15-28




Chapter 15 CANopen Overview | CFP2000

o CANopen

. au L fault CANopen

ID No. Display code Description register | fault code

(bit0~7)

104 - 0068H |CAN bus off 4 8140H
105 - 0069H |Can index exceed 4 8110H
106 - 006AH |CAN address error 4 8100H
107 - 006BH |CAN frame fail 4 8100H
111 - 006FH |Internal communication error 4 7500H
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15-6 CANopen LED Function

There are two CANopen flash signs: RUN and ERR.

RUN LED:
LED status Condition CANopen State
OFF Initial
o OMN= 200 200 _
Blinking s e Pre-Operation
OFF
ON-
2 2 1
Single flash < n?g < n?g < 21(;0 > Stopped
OFF
ON Operation
ERR LED:
LED status Condition/ State
OFF No Error
One Message fail
Single
ON"200 1000
flash “ms ms >
OFF
Guarding fail or heartbeat fail
Double _
fash ONT360 ] 200 [200 | 1000 R
as "ms | ms | ms | ms g
OFF
SYNC fail
Triple flash|  ON77200 ] 200 [ 200 | 200 [ 200 | 1000 T
"ms | ms | ms | ms | ms | ms "
OFF
ON Bus off
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16-1 PLC Summary
16-1-1 Introduction

The commands provided by the CFP2000's built-in PLC functions, including the ladder diagram
editing tool WPLSoft, as well as the usage of basic commands and applications commands, chiefly
retain the operating methods of Delta's PLC DVP series.

16-1-2 WPLSoft ladder diagram editing tool

WPLSoft is Delta's program editing software for the DVP and CFP2000 programmable controllers in
the Windows operating system environment. Apart from general PLC program design general
Windows editing functions (such as cut, paste, copy, multiple windows, etc.), WPLSoft also provides
many Chinese/English annotation editing and other convenience functions (such as registry editing,
settings, file reading, saving, and contact graphic monitoring and settings, etc.).

The following basic requirements that need to install WPLSoft editing software:

Item System requirements
Operating system | Windows 95/98/2000/NT/ME/XP
CPU At least Pentium 90
Memory At least 16MB (32MB and above is recommended)

Hard drive capacity: at least 100MB free space

Hard drive
One optical drive (for use in installing this software)
Display Resolution: 640x%480, at least 16 colors; it is recommended that the screen
area be set at 800x600 pixels
Mouse Ordinary mouse or Windows-compatible device
Printer Printer with a Windows driver program

RS-485 port Must have at least an RS-485 port to link to the PLC

16-2



Chapter 16 PLC Function Applications | CFP2000

16-2 Notes before PLC use

1.

The PLC has a preset communications format of 7, N, 2, 9600, with node 2; the PLC node can
be changed in parameter 09-35, but this address may not be the same as the converter's
address setting of 09-00.

The CFP2000 provides 2 communications serial ports that can be used to download PLC
programs (see figure below). Channel 1 has a fixed communications format of 19200, 8, N, 2
RTU.

Channel 1

RS-485 j Channel 2

O O

SG+ SG-

The client can simultaneously access data from the converter and internal PLC, which is
performed through identification of the node. For instance, if the converter node is 1 and the
internal PLC node is 2, then the client command will be

01 (node) 03 (read) 0400 (address) 0001 (1 data item), indicating that it must read the data in
converter parameter 04-00

02 (node) 03 (read) 0400 (address) 0001 (1 data item), indicating that it must read the data in
internal PLC X0

The PLC program will be disabled when uploading/downloading programs.

Please note when using WPR commands to write in parameters, values may be modified up to
a maximum of 10° times, otherwise a memory write error will occur. The calculation of
modifications is based on whether the entered value has been changed. If the entered value is
left unchanged, the modifications will not increase afterwards. But if the entered value is
different from before, the number of modifications will increase by one. Those parameters in the
table below are exceptions, please proceed to the next page for details:
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11.

12.

13.

14.

CFP2000
Pr00-10, Control mode | -
Pr00-11, Velocity mode; Yes
Pro0-12, P2Pmode | —m—-
Pr00-13, Torque mode | -
Pr01-12~P01-19, 1st~ 4% Acc/Dec time; Yes

Pr02-12, MULTI-Input ACT; Yes
Pr02-18, MULTI-Output ACT Yes
Pr04-50~Pr04-59 PLC buffer 1~10; Yes
Pr08-04,Up Limit for | Yes
Pr08-05,PID Out-Limit %; Yes

Pr10-17, Electrical GearA | -

When parameter 00-04 is set as 28, the displayed value will be the value of PLC register D1043
(see figure below):

Digital Keypad KPC-CCO02
Can display 0~65535

In the PLC Run and PLC Stop mode, the content 9 and 10 of parameter 00-02 cannot be set nor
be reset to the default value.

The PLC can be reset to the default value when parameter 00-02 is set as 6.

The corresponding MI function will be disabled when the PLC writes to input contact X.

When the PLC controls converter operation, control commands will be entirely controlled by the
PLC and will not be affected by the setting of parameter 00-21.

When the PLC controls converter frequency commands (FREQ commands), frequency
commands will be entirely controlled by the PLC, and will not be affected by the setting of
parameter 00-20 or the Hand ON/OFF configuration.

When the PLC controls converter frequency (TORQ commands), torque commands will be
entirely controlled by the PLC, and will not be affected by the setting of parameter 11-33 or the
Hand ON/OFF configuration.

When the PLC controls converter frequency (POS commands), position commands will be
entirely controlled by the PLC, and will not be affected by the setting of parameter 11-40 or the
Hand ON/OFF configuration.

When the PLC controls converter operation, if the keypad Stop setting is valid, this will trigger
an FStP error and cause stoppage.
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16-3 Turn on
16-3-1 Connect to PC

Start operation of PLC functions in accordance with the following four steps

1. After pressing the Menu key and selecting on the KPC-CCO02 digital keypad, press
the Enter key (see figure below).

Press &
2 tlmes

>

Press ¥ again .I choose option 3. PLC

Press@

2. Wiring: Connect the driver's RJ-45 communications interface to a PC via the RS485

CFP2000

3. PLC function usage

B PLC functions are as shown in the figure on the left; select
item 2 and implement PLC functions.

1: No function (Disable)

2: Enable PLC (PLC Run)

3: Stop PLC functions (PLC Stop)

B When the external multifunctional input terminals (MI1 to MI8) are in PLC Mode select bit0
(51) or PLC Mode select bit1 (52), and the terminal contact is closed or open, it will
compulsorily switch to the PLC mode, and keypad switching will be ineffective.

Corresponding actions are as follows:

PLC mode . .
Using KPC-CCO02 PLC Mode select bit1(52) | PLC Mode select bit0 (51)

Disable OFF OFF
PLC Run OFF ON
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PLC mode : .
Using KPC-CCO02 PLC Mode select bit1(52) | PLC Mode select bit0 (51)

PLC Stop ON OFF
Maintain previous ON ON
state

|EmNOTE|

B When input/output terminals (FWD REV MI1 to MI8 MI10 to 15, Relay1, Relay2 RY10 to RY15, MO1 to MO2
MO10 to MO11,) are included in the PLC program, these input/output terminals will only be used by the PLC. As
an example, when the PLC program controls YO during PLC operation (PLC1 or PLC2), the corresponding
output terminal relay (RA/RB/RC) will operate in accordance with the program. At this time, the multifunctional
input/output terminal setting will be ineffective. Because these terminal functions are already being used by the
PLC, the DI DO AO in use by the PLC can be determined by looking at parameter 02-52, 02-53, and 03-30.

B When the PLC's procedures use special register D1040, the corresponding AO contact AFM1 will be occupied,
and AFM2 corresponding to special register D1045 will have the same situation.

B Parameter 03-30 monitors the state of action of the PLC function analog output terminal; BitO corresponds to the

AFM1 action state, and Bit1 corresponds to the AFM2 action state.
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16-3-2 1/0O device explanation

Input devices:

Sﬁgal X0 X1 X2 X3 X4 X5 X6 X7 X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17
1 FWD | REV | MI1 MI2 | MI3 | MI4 | MI5 | MI6 | MI7 | MI8
2 MI10 | MI11 | MI12 | MI13 | MI14 | MI15
3 MI10 | MI11 | MI12 | MI13

1: Control I/O

2: Expansion card: EMC-D611A (D1022=4)
3: Expansion card: EMC-D42A (D1022=5)

Output devices:

S,‘jga' Yo | Yt | y2 | v3a | va | vs | ve | vz |vio]|vtt]|viz|viz|via|vis | vie | vi7

1 RY1 | RY2 MO1 | MO2

2 MO10|MO11

3 RY10|RY11|RY12|RY13|RY14 |RY15
1: Control I/0O

2: Expansion card: EMC-D42A (D1022=5)
3: Expansion card: EMC-R6AA (D1022=6)

16-3-3 Installation WPLSoft

See Delta's website for WPLSoft editing software:
http://www.delta.com.tw/industrialautomation/download.

16-3-4 Program writing
After completing installation, the WPLSoft program will be installed in the designated subfolder
"C:\Program Files\Delta Industrial Automation\WPLSoft x.xx." The editing software can now be run

by clicking on the WPL icon using the mouse.
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The WPL editing window will appear after 3 seconds (see figure below). When running WPLSoft for
the first time, before "New file" has been used, only the "File (F)," "Communications (C)," View (V),"
"Options (O)," and "Help (H)" columns will appear on the function toolbar.

& WPL Editor

- = B

Fi Eij Compiler Comments Sesrch View  Commmication | Options Wizard - Window  Help
Dz HEo | | 1 i _E

_ L 2T 0 B
21

i.. ] DVPENO1-SL
4 IFDOs0s
4 FDos07
i pLC

4 DVPFENO1
1] DirectLink

L. USB

EP Ethemet

Ovwerwrite D

——

After running WPLSoft for the second time, the last file edited will open and be displayed in the

editing window. The following figure provides an explanation of the WPLSoft editing software window:

Title Bar — £} DwplTast] - Dhia WFLEa01
Menu Bar —» | B B Cosgle Cogsen foek Dew (e | (pives Wined Sadew B

J#28 g TR94 9
[ FEITILCE TELYLTF e
Toolbar —» EeTpe ERERR EHARARRE E4&SH
£E] . a
{ComeetionSog
o FIR athX
& e 3
] v 3
1 FomE . .
1 P - Instruction editing area
| s 50
1§ Declik 00005 N
< Laddr: Dingram Wdle
1 e <
Waorking "
ares Ladder editing area
£ }T -
Status row— [ 20000 VPN (FLC Sasim Ao 3

Click on the O icon on the toolbar in the upper left part of the screen: opens new file (Ctrl+N)
File Ed

e

) [

o

New (Ctrl+N)
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You can also use "File (F)"=> New file (N) (Ctrl+N)

g o
o] Save Az Chl+AlS
! i} s

The "Device settings" window will appear after clicking. You can now enter the project title and

filename, and select the device and communication settings to be used.
Select a PLC Model

Program Title
ITest

Select VFD-C2000/CH2000/C v |

ommunicatiq MC I

RS232 (COM c

vmmm
FileName  |vrp cpaogo l
IDva TPMP |
TPTOP/TRTOG [

0K I Cancel | |

Communications settings: Perform settings in accordance with the desired communications method.

Communication Setting

Connection Setup
Type |Rs232 |
—Communication Setting

COM Port COM3 (&
Datalength  [7 | ( RIU(@8bits)
iy [ o]

Stop Bits I | Auto-detect |

Baud Rate I |
Station Address I :I &I

~Ethemnet Setting
[T AssignlIP I L _I

Port 12346 |

~Baud Rate Decided by
¢ PLC Setting

{ WPL Setting

—Setup Responding Time

Times of Auto-retry |3 ﬂ

Time Interval of Auto-retry (sec.) I3 ﬁ

oKk | Cancel |
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Press Confirm after completing settings and begin program editing. There are two program-editing
methods; you can choose whether to perform editing in the command mode or the ladder diagram
mode.

twmcmowmw w|mwwm“wu¢b

-4 1| | e a|o | -
BRElIogsBRE =T B QODHRE & « & a
Relsy Type A aEN oo R i R T
el Lut Mode TR
) Commemcten Seting | - |
v REITY .
P - = il
3 moo0s 000003 | s Digram iode ST
3 oo 000004 :l -
i nc 000005
4 overEnm Q00008
& W) Directlink 000007
=y USB 00000%E
EP Eshemet 000009
000010
000011
ﬂ‘ﬂUUIZ
; — ]
Overamibe Row. 0,Col 1 10000 Steps. VFD-C2000 CHI00WCTI000 (PLC Stalwon Address: 1)

In ladder diagram mode, you can perform program editing using the buttons on the function icon row
5] Dvp0OiTest] - Deltal ‘ ;
E&EMWCM:M&MWIMWMMH@_ '
aN-a-0-1 | glileaalo o !

‘B E EL@EI;J_&_-—--E—--.-QQ.ELEMH& : |
- Relay Type Bﬁﬂ%? R e nR e RS & iLe :

[P

ma«ncmouwmw WIWW“W“"”W
DwEale | i®aalo | :
BE i ewBEaS EH20CDME &
RelayType 4F 475 2 B O R H 7 I

1P

[ % Commumncation Setimy
~ RH232
& i Ethemee
§ DVPENDLEL
i FD950E
§ TDIs0T
4 nc
4 DvEFEND
= ) [hreetlang
3 TSR
& Ethemer

Qrerarits Roms 0, Cok 1 ] 0100005 | VFD-CI000 CH0MCT2000 (PLC Station Addeeas: 1)

Basic Operation
Example: Input the ladder diagram in the following figure

[T

i () ]
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Mouse operation and keyboard function key (F1 to F12) operation
1. The following screen will appear after a new file has been established:

7 DwpD - Della WP Soft

Fils Edil Compiler Copomends Search Wew Commoncstion Options  Wizand  Wmndow  Help

DeEE @ & iR |6 8| @
HEERELZES S -3 D9 DE Y & 2a@Q i = =

Falay Type = 5 P O R

Fe B4 FE fa TR P

ik B

R o [ fi &= [ E= m

%' | Instruction List Mode

* Ladder Diagram Mode

bl

| ¥

Creeramite Rowe: [, Col: | 58T Steps | | a2

nl

2. Use the mouse to click on the always-open switch icon T or press the function key F1:

%7 Dwp0 - Delta WPLSoft - [Ladder Diagram Mode]

EE File Bdit Compiler Comemsnle Search Wew Commoesation Opliore Wisasd Window Help -8 x
Ds@EE @ & iR |9 9 @
B E S = @ 82 E W & L OeDR v L = oM il
Fulay Type MU EEYEREAAAR T dei@A&AdS 5 = [ 5= i
uam.u_\-npm,cm.hcixl —
I

o

£ *

Crvrweribe Roww: 0, Col © 31572 Stepe (] 5432

3. After the name of the input device and the comment dialog box have appeared, the device name
(such as "M"), device number (such as "10"), and input comments (such as "auxiliary contact")
can be selected; press the Confirm button when finished.

Impal Device [nitre:hon

4F  Constantly opened contact

Davice Hame  |M > Ok
Device Humber (10 ill Cencel
Intemal Reloy

Renge  MO-M#095

Clomment fln-!emql Relay
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L2
4. Click on the output coil icon 77 or press function key F7. After the name of the input device and

the comment dialog box have appeared, the device name (such as "Y"), device number (such as

"0"), and input comments (such as "output coil") can be selected; press the Confirm button when
finished.

7 : Dwp0 - Delta WPLSoft - [Ladder Diagram Mode]

B Fie Bdit Compler Comrents Sewch View Comrumicaion Options Wizerd Wiedow Help "
DeEB8 @ S| :% ]9 | @
HERZ2 B9 I E T 09 PE Y = QqR e i
‘RTyR A HEHHEBEREHGEATH oD adS i &2 [ = M
i 1
put Device Instruction
— {}  Ouiputcod
Dovice Heme |V - DEC
Dievice Humber E ilj Cancel
Cratput Relay
Range VO-¥377
Comment  [Cutput Cad |
< »>
Cheerwnle Flowe: 0, Col: 2 315872 Steps | Sa2

5. Click on application command icon B or press function key F6. Click on "All application

commands" in the function classification field, and click on the End command in the application

command pull-down menu, or use the keyboard to key in "End" in that field, and press the confirm
button.

w:

= i Dwpl - Dalia WPL5oft - [Ladder Diagram sMode]

::EE;M Edit  Comgiler Coperente  Jesch  Vew Commanicsiion Qptions Wikand  Window  Help

= 0| X
De@EBE @ iR (9 8 @
BEMD S & BES T B SN N = Qo R a i
- Felay Type Uil Application Instructions il
Mo [} Application Instosctions -~
_| I_ J—
Instruchon Type |A]1ﬂpph|:a1iun [nstructions d (u) 8 I

AF] Humber = | Application Instnaction lm -

Explanstion |ng:am e

T, U T
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6. Click on the e icon, which will compile the edited ladder diagram as a command program.
After compiling, the number of steps will appear on the left side of the busbar.

3 Dwp0 - Dalta WPLSoft - [Laddar Diagram Mode] [= [E]x]

‘B File Edit Compilr Comments Sswch View Commwisation Options Wizad Window Help VECE

D @ME @ S 8 0 9 @

MEBEL RO S E OOSH &[4 EQ@Q&a; =

MeTe BB BB RN ERUSATR A SBSIAIST oM=L DbBm

0 10 o~
— |

1

15871

Compiing is complete!

| €

Overamate Rowrl 3N 3872 Steps u SA2

16-3-5 Program download

After inputting a program using WPLSoft, select compile e After completing compilation, select

the = to download a program. WPLSoft will perform program download with the online PLC in the

communications format specified in communications settings.
16-3-6 Program monitoring

While confirming that the PLC is in the Run mode, after downloading a program, click on & in the

communications menu and select start ladder diagram control (see figure below)

L1000 Kl0

— | R m ko
Tl ES

— | R T ko

Cm o

0

- 3 Cn
T2 Eld ES

_{ I ! R3T T1 T2 ‘
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16-4 Basic principles of PLC ladder diagrams

16-4-1 Schematic diagram of PLC ladder diagram program scanning

ik

Read input state from outside

U

(internal devices will have implementation

X0 X1
Start 0 — o
Output results are
calculated on the basis of _\I’O
the ladder diagram MO X3 X10
configuration — — |—® Repeated

real-time output
before results are sent to

L

an external output point)

O

Send the resultto the output point

|_I

16-4-2 Introduction to ladder diagrams

Ladder diagrams comprise a graphic language widely applied in automatic control, and
employs common electrical control circuit symbols. After a ladder diagram editor has been used to
create a ladder pattern, PLC program designed is completed. The use of a graphic format to control
processes is very intuitive, and is readily accepted by personnel who are familiar with electrical
control circuit technology. Many of the basic symbols and actions in a ladder diagram comprise
commonly seen electrical devices in conventional automatic control power distribution panels, such
as buttons, switches, relays, timers, and counters.

Internal PLC devices: The types and quantities of internal PLC devices vary in different
brands of products. Although these internal devices use the same names as conventional electrical
control circuit elements such as relays, coils, and contacts, a PLC does not actually contain these
physical devices, and they instead correspond to basic elements in the PLC's internal memory
(bits). For instance, if a bit is 1, this may indicate that a coil is electrified, and if that bit is 0, it will
indicate that the coil is not electrified. An NO contact (Normal Open, or contact a) can be used to
directly read the value of the corresponding bit, and an NC contact (Normal Close, or contact b) can
be used to obtain the inverse of the bit's value. Multiple relays occupy multiple bits, and 8 bits
comprise one byte; two bytes comprise one word, and two words comprise a double word. When
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multiple relays are processing at the same time (such as addition/subtraction or displacement, etc.),

a byte, word, or double word can be used. Furthermore, a PLC contains two types of internal devices:

a timer and a counter. It not only has a coil, but can count time and numerical values. Because of this,

when it is necessary to process some numerical values, these values are usually in the form of bytes,

words, or double words.

The various internal devices in a PLC all account for a certain quantity of storage units in the PLC's

storage area. When these devices are used, the content of the corresponding storage area is red in

the form of bits, bytes, or words.

Introduction to the basic internal devices in a PLC

Device type

Description of Function

Input Relay

An input relay constitutes the basic unit of storage in a PLC's internal memory
corresponding to an external input point (which serves as a terminal connecting
with an external input switch and receiving external input signals). It is driven by
external input signals, to which it assigns values of 0 or 1. A program design
method cannot change the input relay status, and therefore cannot rewrite the
corresponding basic units of an input relay, and WPLSoft cannot be used to
perform compulsory On/Off actions. A relay's contacts (contacts a and b) can be
used an unlimited number of times. An input relay with no input signal must be left
idle and cannot be used for some other purpose.

M Device indicated as: X0, X1, X7, X10, X11, etc. This device is expressed
with the symbol "X," and a device's order is indicated with an octal number.
Input point numbers are indicated in the main computer and in expansion
devices.

Output Relay

An output relay constitutes the basic unit of storage in a PLC's internal memory
corresponding to an external output point (which connects with an external load).
It may be driven by an input relay contact, a contact on another internal device, or
its own contacts. It uses one NO contact to connect with external loads or other
contacts, and, like input contacts, can use the contact an unlimited number of
times. An output relay with no input signal will be idle, but may be used an internal
relay if needed.

M Device indicated as: YO, Y1, Y7, Y10, Y11, etc. This device is expressed
with the symbol "Y," and a device's order is indicated with an octal number.
Output point numbers are indicated in the main computer and in expansion
devices.

Internal Relay

Internal relays have no direct connection with the outside. These relays are
auxiliary relays inside a PLC. Their function is the same as that of an auxiliary
(central) relay in an electrical control circuit: Each auxiliary relay corresponding to
a basic unit of internal storage; they can be driven by input relay contacts, output
relay contacts, and the contacts of other internal devices. An internal auxiliary
relay's contact can also be used an unlimited number of times. Internal relays
have no outputs to outside, and must output via an output point.

M Device indicated as: M0, M1 to M799, etc. This device is expressed as the
symbol "M," expressed, and its order is expressed as a decimal number.

Counter

A counter is used to perform counting operations. A count setting value (such as
the number of pulses to be counted) must be assigned when a counter is used. A
counter contains a coil, contact, and a counting storage device. When the coil
goes from Off >to On, this indicates that the counter has an input pulse, and one
is added to its count. There are 16 bits that can be employed by the user.

M Device indicated as: C0, C1 to C79, etc. This device is expressed as the
symbol "C," expressed, and its order is expressed as a decimal number.
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Device type

Description of Function

Timer

A timer is used to complete control of timing. The timer contains a coil, contact,
and a time value register. When the coil is electrified, if the preset time is reached,
the contact will be actuated (contact a will close, contact b will open), and the
timer's fixed value be given by the set value. Timer has a regulated clock cycle
(timing units: 100 ms). As soon as power to the coil is cut off, the contact will no
longer be actuated (contact a will open, contact b will close), and the original
timing value will return to zero.

M Device indicated as: TO, T1 to T159, etc. The device is expressed as the
symbol "T," and its order is expressed as a decimal number.

Data register

When a PLC is used to perform various types of sequence control and set time
value and count value control, it most commonly perform data processing and
numerical operations, and data registers are used exclusively for storage of data
and various parameters. Each data register contains 16 bits of binary data, which
means that it can store one word. Two data registers with adjacent numbers can
be used to process double words.

M Device indicated as: DO, D1 to D399, etc. The device is expressed as the
symbol "D," and its order is expressed as a decimal number.

Ladder diagram images and their explanation

Ladder diagram

Explanation of commands Command Using Device
structures
— NO switch, contact a LD X Y-M-T-C
—— NC switch, contact b LDl X Y-M-T-~C
1 1 Series NO AND X~ Y-M-T-C
[} 14 Series NC ANI X Y-M-T-~C
|| |
| ':j Parallel NO OR X Y-M-T-C
_|
A 4:/)’1 Parallel NC ORI X Y M-T-C
T Positive edge-triggered LDP X Y -M-T-C
switch
l Negative edge-triggered LDF X-Y-M-T-C
switch
¥ T Positive edge-triggered ANDP X-Y-M-T-C
series
¥ l Negative edge-triggered ANDE X-Y-M-T-C
series
Positive edge-triggered ORP X Y -M-T-C
T parallel
1 . ,
Negative edge-triggered ORF X Y -M-T-C
i parallel
AN L Block series ANB N/A
— =

16-16




Chapter 16 PLC Function Applications | CFP2000

HECIET SIEgTET Explanation of commands Command Using Device
structures
— —
Block parallel ORB N/A
— —
— — MPS
}_Ei — Multiple outputs MRD N/A
— MPP
—O Coil driven output ouT Y M
commands
Some basic
Some basic commands, commands
— applications commands Applications
commands
—— Inverted logic INV N/A

16-4-3 Overview of PLC ladder diagram editing

The program editing method begins from the left busbar and proceeds to the right busbar
(the right busbar is omitted when editing using WPLSoft). Continue to the next row after completing
each row; there is a maximum of 11 contacts on each row. If this is not sufficient, a continuous line
will be will be generated to indicate the continued connection and more devices can be added. A
continuous series of numbers will be generated automatically and identical input points can be used
repeatedly. See figure below:
X0 X1 X2 X3 X4 X5 X6 X7 X10 CO C1

- > 00000

X11 X12 X13
00000 F— F— | Cvo)

Row Number

The ladder diagram programming method involves scanning from the upper left corner to
the lower right corner. The coils and applications command computing box are handled in the output,
and the ladder diagram is placed on the farthest right. Taking the figure below as an example, we can
gradually analyze the procedural sequence of the ladder diagram. The number in the upper right

corner gives the sequential order.

Explanation of
command sequence

LD X0
OR MO . B ©
AND X1 |
LD X3
AND M1
ORB i
5 LD Y1
AND X4
6 LD TO
AND M3
ORB

A WO DN =

TMR | TO | K10
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7 ANB
8 OUT Y1
TMR TO K10
Explanation of basic structure of ladder diagrams
LD (LDI) command: An LD or LDl command is given at the start of a block.

LD command LD command

/ N

[ —4

AND Block OR Block

LDP and LDF have this command structure, but there are differences in their action state. LDP, LDF
only act at the rising or falling edge of a conducting contact. (see figure below):

Rising-edge

Falling-edge

X0 . X0 .

— It Time —— | Time
OFF ON OFF OFF  ON OFF

AND (ANI) command: A series configuration in which a single device is connected with one device
or a block.

AND command AND command

— —|Da|—
o

ANDP, ANDF also have structures like this, but their action occurs at the rising and falling edge.

OR (ORI) command: A single device is connected with one device or a block.

T
safva Evﬂ

ORcommand ORcommand OR command
ORP, ORF also have identical structures, but their action occurs at the rising and falling edge.

ANB command: A configuration in which one block is in series with one device or block.
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ORB command: A configuration in which one block is in parallel with one device or block.

D

- ORB command

J

In the case of ANB and ORB operations, if a number of blocks are connected, they should
be combined to form a block or network from the top down or from left to right.

MPS, MRD, MPP commands: Branching point memory for multiple outputs, enabling multiple,
different outputs. The MPS command begins at a branching point, where the so-called branching
point refers to the intersection of horizontal and vertical lines. We have to rely on the contact status
along a single vertical line to determine whether the next contact can give a memory command.
While each contact is basically able to give memory commands, in view of convenience and the
PLC's capacity restrictions, this can be omitted from some places when converting a ladder diagram.
The structure of the ladder diagram can be used to judge what kinds of contact memory commands
are used.

MPS can be distinguished by use of the "{" symbol; this command can be used
consecutively for up to 8 times. The MRD command is read from branching point memory; because
logic states along any one vertical line must be the same, in order to continue analysis of other ladder
diagrams, the original contact status must be read.

MRD can be distinguished by use of the " |- symbol. The MPP command is read from the
starting state of the uppermost branching point, and it is read from the stack (pop); because it is the
final command along a vertical line, it indicates that the state of the vertical line can be concluded.
MPP can be distinguished by use of the "L" symbol. Although there should basically be no errors
when using the foregoing analytical approach, the compiling program may sometimes omit identical
state output, as shown in the following figure:

MPS

N

B
A

MRD

\,

~— N~ N~ ~— ~— ~—

A~ N N~~~

MPP. | |

N

|
S I

—_—
~
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16-4-4 Commonly-used basic program design examples

Start, stop, and protection

Some applications may require a brief close or brief break using the buttons to start and
stop equipment. A protective circuit, therefore, must be designed to maintain continued operation in
these situations; this protective circuit may employ one of the following methods:

Example 1: Priority stop protective circuit
When the start NO contact X1=0n, and the stop NC contact X2=Off, Y1=0n; if X2=0n at

this time, coil Y1 will no longer be electrified, and this is therefore referred to as priority stop.

Y1 X2
|| \
A Qo
)‘(? STOP
|
START

Example 2: Priority start protective circuit
When start NO contact X1=0n, and the stop NC contact X2 = Off, Y1=0n, and coil Y1 will be
electrified and protected. At this time, if X2=0n, coil Y1 will still protect the contact and
continue to be electrified, and this is therefore priority start.

/ D

Example 3: Setting (SET) and reset (RST) command protective circuit
The following figure shows a protective circuit composed of RST and SET commands.
Priority stop occurs when the RST command is placed after the SET command. Because the
PLC executes programs from the top down, at the end of the program, the state of Y1 will
indicate whether coil Y1 is electrified. When X1 and X2 are both actuated, Y1 will lose power,
and this is therefore priority stop.
Priority start occurs when the SET command is placed after the RST command. When X1
and X2 are both actuated, Y1 will be electrified, and this is therefore priority start.

Top priority of stop Top priority of start
X1 X2
| | SET | Y1 | | RST | Y1
X2 X1
| | RST | Y1 | | SET | Y1

16-20



Chapter 16 PLC Function Applications | CFP2000
Commonly-used control circuits

Example 4: Conditional control
X1, X3 start/stop Y1 respectively. X2, X4 start/stop Y2 respectively. And all of these have
protective circuits. Because Y1's NO contact is series connected with Y2's circuit, it
becomes an AND condition for the actuation of Y2. The action of Y1 is therefore a condition
for the action of Y2, and Y1 must be actuated before Y2 can be actuated.

X1 >|‘</T v « |_| I_I

Y1 x3|— :
o+ [ L JL
X2 X4 | |
e I e ——
i v |
Y2

Example 5: Interlocking control
The figure below shows an interlocking control circuit. Depending on which of the start
contacts X1, X2 is valid first, the corresponding output Y1 or Y2 will be actuated, and when
one is actuated, the other will not be actuated. This implies that Y1 and Y2 cannot be
actuated at the same time (interlocking effect). Even if both X1 and X2 are valid at the same
time, because the ladder diagram program is scanned from the top down, it is impossible for
Y1 and Y2 to be actuated at same time. This ladder diagram assigns priority only to Y1.

G x| -
Y1 X3§ . .
e
Y2 I —
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Example 6: Sequence control
If the NC contact of Y2 in the interlocking control configuration of example 5 is put in series
with the Y1 circuit, so that it is an AND condition for actuation of Y1 (see figure below), not
only is Y1 a condition for the actuation of Y2 in this circuit, the actuation of Y2 will also stop
the actuation of Y1. This configuration confirms the actuation order of Y1 and Y2.

X1 X3 Y2
QD
Y1
X2 X4 Y1
A 2>
Y2

Example 7: Oscillating circuit

Oscillating circuit with a period of AT+AT

The figure below shows a very simple ladder diagram. When starting to scan the Y1 NC
contact, because the Y1 coil has lost power, the Y1 NC contact will be closed. When the Y1
coil is then scanned, it will be electrified, and the output will be 1. When the Y1 NC contact is
scanned in the scanning cycle, because Y1 coil is electrified, the Y1 NC contact will be open,
the Y1 coil will then lose power, and the output will be 0. Following repeated scanning, the
output of Y1 coil will have an oscillating waveform with a period of AT(On)+AT(Off).

R
SO —

AT AT

Oscillating circuit with a period of nT+AT

The program of the ladder diagram shown below uses timer TO to control coil Y1's electrified
time. After Y1 is electrified, it causes timer TO to close during the next scanning cycle, which
will cause the output from Y1 to have the oscillating waveform shown in the figure below.
Here n is the timer's decimal setting value, and T is the clock cycle of the timer.

X0 Y1
/ ITMR| TO | Kn | X0—
T |
Y1— o
Qo e
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Example 8: Flashing circuit
The following figure shows an oscillating circuit of a type commonly used to cause an
indicator light to flash or a buzzer to buzz. It uses two timers to control the On and Off time of
Y1 coil. Here n1, n2 are the timing set values of T1 and T2, and T is the clock cycle of the

timer.
X0 T2
| /MR T1 [ Kn1] on: n2*T
= | [«
| [TMR| T2 | Kn2] Y1J L
X0 T D
| ‘ n1*T
D

Example 9: Triggering circuit

In the figure below, a command consisting of the differential of the rising edge of X0 causes
coil MO to generate a single pulse for AT (length of one scanning cycle), and coil Y1 is
electrified during this scanning cycle. Coil MO loses power during the next scanning cycle,
and NC contact MO and NC contact Y1 are both closed. This causes coil Y1 to stay in an
electrified state until there is another rising edge in input X0, which again causes the
electrification of coil MO and the start of another scanning cycle, while also causing coil Y1 to
lose power, etc. The sequence of these actions can be seen in the figure below. This type of
circuit is commonly used to enable one input to perform two actions in alternation. It can be
seen from the time sequence in the figure below that when input X0 is a square wave signal
with a period of T, the output of coil Y1 will be a square wave signal with a period of 2T.

T o = L
I\\}}O—r . —>i_i<—AT ﬂ |_| |_L
-y vid L

Example 10: Delay circuit
When input X0 is On, because the corresponding NC contact will be Off, the timer T10 will
be in no power status, and output coil Y1 will be electrified. T10 will receive power and
begin timing only after input X0 is Off, and output coil Y1 will be delayed for 100 sec.
(K1000%0.1 sec. =100 sec.) before losing power; please refer to the sequence of actions in
the figure below.

0 I
—ﬁ—{ TMR | T10 [K1000]  XOf

T10 vl . |
QD ]

TB:0.1 sec 100 seconds
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Example 11: The open/close delay circuit is composed of two timers; output Y4 will have a delay
whether input X0 is On or Off.

ITMR| T5 | K50 ]|

T5

Y4

xo| |
57
l—>

:

]

ITMR| T6 | K30]

1
I
ki
I
i
I
" x
I I/1I

Example 12: Extended timing circuit

In the circuit in the figure on the left, the total delay time from the moment input X0 closes to

the time output Y1 is electrified is (n1+n2)*T, where T is the clock cycle. Timers: T11, T12;

clock cycle: T.

I TMR| T11] Kn1|

s ——O

X0

ITMR| T12| Kn2|

— — ——X

T11
%D,
T12
Y1
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16-5 Various PLC device functions

Item

Specifications

Notes

method

Algorithmic control

Program stored internally, alternating
back-and-forth scanning method

method

Input/output control

command

When it starts again after ending (after
execution to the END command), the
input/output has an immediate refresh

Algorithmic

processing speed

Basic commands (several us);

Applications command

(1-seve

ral tens of us)

Programming
language

Command + ladder diagram

Program capacity

10000 steps

This nu

constitutes CFP2000

mber of contacts

In{)ut/o_utput Input (X): 10, output (Y): 3 input/output contacts; other
erminal ! .
devices have different
correspondences
Type |Device Item Range Function
. X0~X17, 16 points, Corresponds to external
X |External input relay octal number Tgtzal input point
Y  External output relay Y0~Y17, 16 points, points Correspo_nds to external
octal number output point
Auxiliary General Use |M0~M799, 800 points | Total |Contact can switch
M Relay Special M1000~M1079, 80 880 |On/Off within the
Py purpose points points|program
> Timers referred to by the
§_ Total  TMR command; contact
= T Timer 100ms timer |T0~T159, 160 points 160 |of the T with the same
©) points inumber will go On when
3 the time is reached
Counter referred to by
, the CNT command;
16-bit Total -
C Counter |counter, C0~C79, 80 points 80 contact of tbhe C.\Il;"th tge
general use points same humber Wit go ©n
when the count is
reached
T |Current timer value T0~T159, 160 points The contact will be On
when the time is reached
py) - : The counter contact will
S C  |Current counter value Cgingm’ 16-bit counter 80 come On when the count
% P is reached
= Used to
S maintain | DO~D399, 400 points
A D o power o1 D1000~D1199, 200 {400 Used as data storage
g egister Speci , ... .memory area
pecial points points
purpose D2000~D2799, 800
points
K | Decimal Single-byte Setting Range: K-32,768 ~ K32,767
Constant Double-byte|Setting Range: K-2,147,483,648~K2,147,483,647
H | Hexadecimal Single-byte |Setting Range:H0000 ~ HFFFF
Double-byte |Setting Range: HO0000000 ~ HFFFFFFFF

Serial communications port (program
write/read)

RS-485/keypad port
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Type Device| ltem Range | Function
Input/output Built-in three analog inputs and two analog outputs
Function expansion module Optlona_l EMC-D42A: EMC-R6AA: EMCD611A
Accessories
Communication Expansion Optlongl EMC-COP01,(CANopen)
Module Accessories

16-5-1 Introduction to device functions
Input/output contact functions

Input contact X functions: Input contact X is connected with an input device, and reads input
signals entering the PLC. The number of times that contact a or b of input contact X is used in the
program is not subject to restrictions. The On/Off state of input contact X will change as the input
device switches On and Off; a peripheral device (WPLSoft) cannot be used to force contact X On or
Off.
Output contact Y functions

The job of output contact Y is to send an On/Off signal to drive the load connected with
output contact Y. Output contacts consist of two types: relays and transistors. While number of times
that contact a or b of each output contact Y is used in the program is not subject to restrictions, it is
recommended that the number of output coil Y be used only once in a program, otherwise the right to
determine the output state when the PLC performs program scanning will be assigned to the
program's final output Y circuit.

X0
G @

Ko l
|

The output of YO will be decided by circuit @ ,
i.e. decided by On/Off of X10.

Numerical value, constant [K]/[H]

Single-byte K Decimal K-32,768 ~ K32,767

Constant 2ouble-byte K-2,147,483,648~K2,147,483,647
Single-byte || oy adecimal 10000 ~ HEFFE
Double-byte H00000000 ~ HFFFFFFFF

The PLC can use five types of numerical values to implement calculations based on its control tasks;

the following is an explanation of the missions and functions of different numerical values.

Binary Number, BIN
The PLC's numerical operations and memory employ binary numbers. Binary nibbles and relevant

terms are explained as follows:

Bit Bits are the fundamental units of binary values, and have a state of either 1 or 0

Nibble Comprised of a series of 4 bits (such as b3-b0); can be used to express a
one-nibble decimal number 0-9 or hexadecimal number: O-F.

Byte Comprised of a series of two nibbles (i.e. 8 bits, b7-b0); can express a
hexadecimal number: 00-FF.

Word Comprised of a series of two bytes (i.e. 16 bits, b15-b0); can express a
hexadecimal number with four nibbles: 0000-FFFF.

Double Word Comprised of a series of two words (i.e. 32 bits, b31-b0); can express a

hexadecimal number with eight nibbles: 00000000-FFFFFFFF
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Relationship between bits, digits, nibbles, words, and double words in a binary system (see figure
below):

,————"\_\

W1 WO

<«—— Double Word

<«— Word

<«— Byte

>~ e e el B ¥

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO <«— Nibble

A A A A
-~ e " e e "~ " "~ Y

8| o7 |b6|bs|b4a|b3|b2|b1]00|] «— Bit

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22 b2‘||b20|b‘|9|b18|b17 b16|b1 5|b1 4|b1 3|b12 b11|b10| b9

o

Octal Number, OCT

The external input and output terminals of a DVP-PLC are numbered using octal numbers
Example: External input: X0~X7 » X10~X17...(Device number table);

External output: YO~Y7 > Y10~Y17...(Device number table)

Decimal Number, DEC

Decimal numbers are used for the following purposes in a PLC system:
The setting values of timer T or counter C, such as TMR C0 K50. (K constant)
The numbers of devices including M, T, C, or D, such as M10 or T30. (device number)
Used as an operand in an application command, such as MOV K123 DO0. (K constant)

Binary Code Decimal, BCD
Uses one nibble or 4 bits to express the data in a decimal number; a series of 16 bits can therefore
express a decimal number with 4 nibbles. Chiefly used to read the input value of a fingerwheel

numerical switch input or output a numerical value to a seven-segment display driver.

Hexadecimal Number, HEX
Applications of hexadecimal numbers in a PLC system: Used as operands in application commands,
such as MOV H1A2B DO0. (H constant)

Constant K

Decimal numbers are usually prefixed with a "K" in a PLC system, such as K100. This indicates that it

is a decimal number with a numerical value of 100.

Exceptions: K can be combined with bit device X, Y, M, or S to produce data in the form of a nibble,
byte, word, or double word, such as in the case of K2Y10 or K4M100. Here K1 represents a
4-bit combination, and K2-K4 variously represent 8-, 12-, and 16-bit combinations.

Constant H
Hexadecimal numbers are usually prefixed with the letter "H" in a PLC system, such as in the case of
H100, which indicates a hexadecimal number with a numerical value of 100.
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Functions of auxiliary relays

Like an output relay Y, an auxiliary relay M has an output coil and contacts a and b, and the number

of times they can be used in a program is unrestricted. Users can use an auxiliary relay M to

configure the control circuit, but cannot use it to directly drive an external load. Auxiliary relays have
the following two types of characteristics:

Ordinary auxiliary relays: Ordinary auxiliary relays will all revert to the Off state if a power outage
occurs while the PLC is running, and will remain in the Off state if power is again
turned down.

Special purpose auxiliary relays: Each special purpose auxiliary relay has its own specific use. Do not
use any undefined special purpose auxiliary relays.

Timer functions

Timers take 100 ms as their timing units. When the timing method is an upper time limit, when the

current timer value = set value, power will be sent to the output coil. Timer setting values consist of

decimal K values, and the data register D can also serve as a setting value.

Actual timer setting time = timing units * set value

Counter features
ltem 16-bit counter
Type General Type
CT Direction: Score:
Setting 0~32,767

Designation of set value |Constant K or data register D
Change in current value |When the count reaches the set value, there is no longer a count
Output contact When the count reaches the set value, the contact comes On and stays On
The current value reverts to 0 when an RST command is executed, and the

Reset contact reverts to Off
Contact actuation All are actuated after the end of scanning
Counter functions

When a counter's counting pulse input signal goes Off—On, if the counter's current value is equal to
the set value, the output coil will come On. The setting value will be a decimal K values, and the data
register D can also serve as a setting value.

16-bit counter C0-C79:

M  16-bit counter setting range: K0-K32,767. (when KO and K1 are identical, the output contact will
immediately be On during the first count.)

M The current counter value will be cleared from an ordinary counter when power is shut off to the
PLC.

M If the MOV command or WPLSoft is used to transmit a value greater than the set value to the
CO current value register, when the next X1 goes from Off —>On, the CO counter contact will
change to On, and the current value will change to the set value.

M A counter's setting value may be directly set using a constant K or indirectly set using the value
in register D (not including special data registers D1000- D1199 or D2000 ~ D2799).

M If the set value employs a constant K, it may only be a positive number; the set value may be
either a positive or a negative number if the value in data register D is used. The current
counter value will change from 32,767 to -32,768 as the count continues to accumulate.
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Example

LD X0

X0
RST CoO ‘ ‘
LD X1
[CNT] CcO | K5]

CNT C0 K5 o

LD Cco |

ouT YO
1. When X0=0On and the RST command is xo ,_| |

executed, the current value of CO will !

revert to 0, and the output contact will X1 | | | | | | | | | | | | |:| | |

revert to Off. :

I

2. When X1 changes from Off-On, the co :
|

|

. present
current value of the counter will execute  value

an increase (add one).
3. When the count of counter CO reaches the ~ Contacts YO, CO N
set value K5, the contact CO will come On,

and the current value of CO= set value
=K5. Afterwards, signal CO triggered by X1
cannot be received, and the current value
of CO will remain Kb5.

16-5-2 Introduction to special relay functions (special M)

R/W items: RO: read only function; RW: read and write function

Sp:/lmal Description of Function R/W *

M1000 |Operates monitor NO contact (contact a). NO while RUN, contact a. This contact RO
is On while in the RUN state.

M1001 |Operates monitor NC contact (contact b). NC while RUN, contact b. This contact is RO
Off while in the RUN state.

M1002 |Initiates a forward (the instant RUN is On) pulse. Initial pulse, contact a. Produces RO
a forward pulse the moment RUN begins; its width = scan cycle

M1003 |Initiates a reverse (the instant RUN is Off) pulse. Initial pulse, contact a. Produces RO
a reverse pulse the moment RUN ends; the pulse width = scan cycle

M1004 Reserved RO

M1005 |Driver malfunction instructions RO

M1006 |Converter has no output RO

M1007 |Driver direction FWD(0)/REV(1) RO

M1008

M1010

M1011 |10 ms clock pulse, 5ms On/5ms Off RO

M1012 100 ms clock pulse, 50ms On / 50ms Off RO

M1013 |1 sec. clock pulse, 0.5s On / 0.5s Off RO

M1014 |1 min. clock pulse, 30s On / 30s Off RO

M1015 |Frequency attained (when used together with M1025) RO
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Sp:ﬂmal Description of Function R/W *
M1016 |Parameter read/write error RO
M1017 |Parameter write successful RO
M1018 |-- --
M1019 |-- -
M1020 |Zero flag RO
M1021 |Borrow flag RO
M1022 |Carry flag RO
M1023 |Divisor is 0 RO
M1024 |-- -
Driver frequency = set frequency (ON)
M1025 Driver frequency =0(OFF) RW
M1026 |Driver operating direction FWD(OFF)/REV(ON) RW
M1027 |Driver Reset RW
M1028 |-- -
M1029 |-- --
M1030 |-- --
M1031 Col_r(r;;)ulsory setting of the current PID integral value equal to D1019 (0 change, 1 | RW
vali
M1032 |Compulsory definition of FREQ command after PID control RW
M1033 |-- --
M1034 |Initiates CANopen real-time control RW
M1035 |Initiates internal communications control RwW
M1036 |lgnore calendar error RW
M1037 |-- --
M1038 |-- --
M1039 |-- RW
M1040 |Hardware power (Servo On) --
M1041 |-- -
M1042 |Quick stop RW
M1043 |-- --
M1044 |Pause (Halt) RW
M1045
M1047
M1048 |-- -
M1049 |-- -
M1050 |-- --
M1051 |-- -
M1052 |Lock frequency (lock, frequency locked at the current operating frequency) RW
M1053 |-- -
M1054 |-- -
M1055 |-- --
M1056 |Hardware already has power (Servo On Ready) RO
M1057 |-- --
M1058 On Quick Stopping RO
M1059 |CANopen Master setting complete RO
M1060 |[CANopen Currently initializing slave station RO
M1061 |CANopen Slave station initialization failure RO
M1062 |-- -
M1063 |-- -
M1064 |-- --
M1065 |Read/write CANOpen data time out RO
M1066 |Read/write CANopen data complete RO
M1067 |Read/write CANopen data successful RO
M1068 |Calendar calculation error RO
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Sp:ﬂC'al Description of Function R/W *
M1069 |-- --
M1070 |-- --
M1071 |-- --
M1072

M1075

M1076 |Calendar time error or refresh time out RO
M1077 |485 Read/write complete RO
M1078 |485 Read-write error RO
M1079 (485 Communications time out RO

16-5-3 Introduction to special register functions (special D)

SpeDC|aI Description of Function R/W *
D1000 |-- -
D1001 |Device system program version RO
D1002 |Program capacity RO
D1003 |Total program memory content RO
D1004

D1009

D1010 |Current scan time (units: 0.1 ms) RO
D1011 Minimum scan time (units: 0.1 ms) RO
D1012 |Maximum scan time (units: 0.1 ms) RO
D1013

D1017

D1018 |Current integral value RO
D1019 |Compulsory setting of PID | integral RW
D1020 |Output frequency (0.000~600.00Hz) RO
D1021 |Output current (FHHH# A#A) RO

Al/ AO/ DI/ DO Expansion card number
0 : No expansion card

D1022 |4 : AC input card (6 in ) (EMC-D611A) RO
5:1/0 Card (4 in 2 out ) (EMC-D42A)
6 : Relay card ( 6 out ) (EMC-R6AA)

Communication expansion card number
0 : No expansion card

1 : DeviceNet Slave
D1023 |2 : Profibus-DP Slave RO
3 : CANopen Slave
4 : Modbus-TCP Slave
5 : EtherNet/IP Slave
D1024
D1026
D1027 |PID calculation frequency command (frequency command after PID calculation) RO
D1028 |AVI1 value (0.00~100.00%) RO
D1029 |ACI value (0.0~100.00%) RO
D1030 |AVI2 value (-100.0~100.00%) RO
D1031
D1035
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Sp%mal Description of Function R/W *
D1036 |Servo error bit RO
D1037 |Driver output frequency RO
D1038 DC BUS voltage RO
D1039 |Output voltage RO
D1040 |Analog output value AFM1(-100.00~100.00%) RW
D1041
D1042
D1043 Can be user-defined (will be displayed on panel when parameter 00-04 is set as| RW
28; display method is C xxx)
D1044 |-- -
D1045 |Analog output value AFM2(-100.00~100.00%) RW
D1046
D1049
Actual Operation Mode
D1050 0 : Speed RO
D1051 |-- -
D1052 |-- -
D1053 |-- --
D1054 |-- --
D1055 |-- --
D1056 |-- -
D1057 |-- -
D1058 |-- --
D1059 |-- --
Operation Mode setting
D1060 0 : Speed RW
D1061 |485 COM1 communications time out time (ms) RW
D1062 Torque command (torque limit in speed mode) RW
D1063 Year (Western calendar) (display range 2000-2099) (must use KPC-CC02) RO
D1064 Week (display range 1-7) (must use KPC-CC02) RO
D1065 Month (display range 1-12) (must use KPC-CC02) RO
D1066 |Day (display range 1-31) (must use KPC-CC02) RO
D1067 |Hour (display range 0-23) (must use KPC-CC02) RO
D1068 Minute (display range 0-59) (must use KPC-CC02) RO
D1069 |Second (display range 0-59) (must use KPC-CC02) RO
D1100 |Target frequency RO
D1101 |Target frequency (must be operating) RO
D1102 |Reference frequency RO
D1103 |-- -
D1104 |-- --
D1105 |-- --
D1106 |-- --
D1107 |mr(Pi) Low word RO
D1108 |mr(Pi) High word RO
D1109 |Random number RO
D1110 Internal node communications number (set number of slave stations to be RW
controlled)
D1111 |-- --
D1112 |-- --
D1113 |-- --
D1114 |-- --
D1115 |Internal node synchronizing cycle (ms) RO
D1116 |Internal node error (bit0 = Node 0, bit1 = Node 1,...bit7 = Node 7) RO
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Special

D Description of Function R/W *
D1117 I7n)ternal node online correspondence (bit0 = Node 0, bit1 = Node 1,...bit7 = Node RO
D1118 |-- --
D1119 |-- --
D1120 |Internal node O control command RW
D1121 |Internal node 0 mode RW
D1122 |Internal node O reference command L RW
D1123 |Internal node O reference command H RW
D1124 |-- --
D1125 |-- --
D1126 |Internal node O status RO
D1127 |Internal node O reference status L RO
D1128 |Internal node O reference status H RO
D1129 |-- --
D1130 |Internal node 1 control command RW
D1131 |Internal node 1 mode RW
D1132 |Internal node 1 reference command L RW
D1133 |Internal node 1 reference command H RW
D1134 |-- --
D1135 |-- --
D1136 |Internal node 1 status RO
D1137 |Internal node 1 reference status L RO
D1138 |Internal node 1 reference status H RO
D1139 |-- --
D1140 |Internal node 2 control command RW
D1141 |Internal node 2 mode RW

D1142 |Internal node 2 reference command

Iir
Y
=

D1143 |Internal node 2 reference command

D1144 |-- --
D1145 |-- --
D1146 |Internal node 2 status RO
D1147 |Internal node 2 reference status L RO
D1148 |Internal node 2 reference status H RO
D1149 |-- --
D1150 |Internal node 3 control command RW
D1151 |Internal node 3 mode RW

D1152 |Internal node 3 reference command

Iir
Y
=

D1153 |Internal node 3 reference command

D1154 |-- --
D1155 |-- -~
D1156 |Internal node 3 status RO
D1157 |Internal node 3 reference status L RO
D1158 |Internal node 3 reference status H RO
D1159 |-- -~
D1160 |Internal node 4 control command RW
D1161 |Internal node 4 mode RW

D1162 |Internal node 4 reference command

Tir
X
=

D1163 |Internal node 4 reference command

D1164 |-- --
D1165 |-- --
D1166 |Internal node 4 status RO
D1167 |Internal node 4 reference status L RO
D1168 |Internal node 4 reference status H RO
D1169 |-- --
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Sp%fml Description of Function R/W *
D1170 |Internal node 5 control command RwW
D1171 |Internal node 5 mode RW
D1172 |Internal node 5 reference command L RwW
D1173 |Internal node 5 reference command H RwW
D1174 |-- RwW
D1175 |-- --
D1176 |Internal node 5 status --
D1177 |Internal node 5 reference status L RO
D1178 |Internal node 5 reference status H RO
D1179 |-- --
D1180 |Internal node 6 control command RwW
D1181 |Internal node 6 mode RW
D1182 |Internal node 6 reference command L RwW
D1183 |Internal node 6 reference command H RwW
D1184 |-- --
D1185 |-- --
D1186 |Internal node 6 status RO
D1187 |Internal node 6 reference status L RO
D1188 |Internal node 6 reference status H RO
D1189 |-- --
D1190 |Internal node 7 control command RwW
D1191 |Internal node 7 mode RW
D1192 |Internal node 7 reference command L RwW
D1193 |Internal node 7 reference command H RwW
D1194 |-- --
D1195 |-- --
D1196 |Internal node 7 status RO
D1197 |Internal node 7 reference status L RO
D1198 |Internal node 7 reference status H RO
D1199 |-- --

The following is CANopen Master's special D (can be written only with PLC in

Stop state)
n=0~7
PDO Power
Special D Description of Function Ma off Default: R/W
P Memory
Channel opened by CANopen initialization
D1070 | hit0=Machine codeO .......) NO | NO 0 R
Error channel occurring in CANopen initialization
D1071 process (bitO=Machine codeO ....... ) NO NO 0 R
D1072 Reserved - - -
D1073 CANopen break channel (bitO=Machine codeO ....... ) NO NO R
Error code of master error
pio7s4 | O Noerror . NO | NO 0 R
1: Slave station setting error
2: Synchronizing cycle setting error (too small)
D1075 Reserved - - -
D1076 SDO error message (main index value) NO NO R
D1077 SDO error message (secondary index value) NO NO R
D1078 SDO error message (error code) NO NO R
D1079 SDO error message (error code) NO NO R
D1080 Reserved - - -
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PDO Power
Special D Description of Function Map off Default: R/W
Memory
D1081 -
~ Reserved - -
D1086
D1087
~ Reserved - - -
D1089
D1090 Synchronizing cycle setting NO YES 4 RwW
D1091 Sets slav_e station On or Off (bit 0-bit 7 correspond to NO YES | FFFFH RwW
slave stations number 0-7)
D1092 Delay before start of initialization NO YES 0 RW
D1093 Break time detection NO YES | 1000ms RW
D1094 Break number detection NO YES 3 RW
D1095
~ Reserved - - -
D1096
D1097 Corr_esponding real-time transmission type (PDO) NO YES 1 RwW
Setting range: 1~240
D1098 Corr_esponding real-time receiving type (PDO) NO YES 1 RwW
Setting range: 1~240
Initialization completion delay time RwW
D1099 Setting range: 1 to 60000 sec NO YES | 15sec.
Station number n of slave station RwW
D2000+100*n |Setting range: 0~127 NO YES 0
0: No CANopen function

The CFP2000 supports 8 slave stations under the CANopen protocol; each slave station occupies

100 special D locations; stations are numbered 1-8, total of 8 stations.

Explanation of Slave station no. 1 D2000 Node ID
D2001 Slave station no. 1 torque restrictions

slave station
number and

D2099 Address 4(H) corresponding to receiving channel 4

Slave station no. 2 D2100 Node ID

D2101 Slave station no. 2 torque restrictions

~ ~

D2199 Address 4(H) corresponding to receiving channel 4

Slave station no. 3 D2200 Node ID

D2201 Slave station no. 3 torque restrictions

~ ~

D2299 Address 4(H) corresponding to receiving channel 4

g
Slave station no. 8 D2700 Node ID
D2701 Slave station no. 8 torque restrictions

D2799 Address 4(H) corresponding to receiving channel 4

The range of n is 0-7

2. elndicates PDOTX, AlIndicates PDORX; unmarked special D can be refreshed using the

CANFLS command

Special D

Description of Function

Default:

R/W

D2000+100*n

Station number n of slave station
Setting range: 0~127
0: No CANopen function

o

RW

D2002+100*n

Manufacturer code of slave station number n (L)

D2003+100*n

Manufacturer code of slave station number n (H)

D2004+100*n

Manufacturer's product code of slave station numbern (L)

D2005+100*n

Manufacturer's product code of slave station number n  (H)

[elelle)e]

pulpeip i)
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. _ . . CAN PDO Default:

Special D Description of Function Default: Index 11213 4 R/W
D2006+100*n Communl_catlons break handling method of 0 6007H-0010H RW

slave station number n
D2007+100*n |Error code of slave station number n error 0 603FH-0010H R
D2008+100*n |Control word of slave station number n 0 6040H-0010H | e o o | RW
D2009+100*n |Status word of slave station number n 0 6041H-0010H | A A A R
D2010+100*n |Control mode of slave station number n 2 6060H-0008H RW
D2011+100*n |Actual mode of slave station number n 2 6061H-0008H R
Velocity Control
Slave station number n=0-7
. - . . CAN PDO Default:

Special D Description of Function Default: Index 11213 4 R/W
D2001+100*n |Torque restriction on slave station number n 0 6072H-0010H RwW
D2012+100*n |Target speed of slave station number n 0 6042H-0010H | e RwW
D2013+100*n |Actual speed of slave station number n 0 6043H-0010H | A R
D2014+100*n |Error speed of slave station number n 0 6044H-0010H R
D2015+100*n |Acceleration time of slave station number n 1000 | 604FH-0020H R
D2016+100*n |Deceleration time of slave station numbern | 1000 | 6050H-0020H RW

20XXH correspondences: MI/ MO/ Al AO
Slave station number n=0-7
. _ . . CAN PDO Default:

Special D Description of Function Default: Index 1213 4 R/W
D2026+100*n |MI status of slave station number n 0 2026H-0110H A RwW
D2027+100*n |MO setting of slave station number n 0 2026H-4110H [ RW
D2028+100*n |Al1 status of slave station number n 0 2026H-6110H A RW
D2029+100*n |Al2 status of slave station number n 0 2026H-6210H A RwW
D2030+100*n |Al3 status of slave station number n 0 2026H-6310H A RwW
D2031+100*n |AO1 status of slave station number n 0 2026H-A110H ° RW
D2032+100*n |AO2 status of slave station number n 0 2026H-A210H ° RwW
D2033+100*n |AO3 status of slave station number n 0 2026H-A310H ° RwW

PDO reflection length setting:

Special D Description of Function Default: | RIW
D2034+100*n |Real-time transmission setting of slave station number n 000AH RW
D2067+100*n |Real-time reception setting of slave station number n 0000H RwW

16-5-4 PLC Communication address
Device Range Type Address (Hex)
X 00~37 (Octal) bit 0400~041F
Y 00~37 (Octal) bit 0500~051F
T 00~159 bit/word 0600~069F
M 000~799 bit 0800~0B1F
M 1000~1079 bit OBE8~0C37
C 0~79 bit/word OEOO~OE47
D 00~399 word 1000~118F
D 1000~1099 word 13E8~144B
D 2000~2799 word 17DO~1AEF

Command code that can be used
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Function Code Description of Function Function target

01 Coil status read Y,M, T,C
02 Input status read X,Y.M,T,.C
03 Read single unit of data T,C,.D

05 Compulsory single coil status change Y,M,T,C

06 Write single unit of data T,C,D

OF Compulsory multiple coil status change Y,M,T,C

10 Write multiple units of data T,C,D

EMEE

When PLC functions have been activated, the CFP2000 can match PLC and driver parameters; this method employs

different addresses, drivers (default station number is 1, PLC sets station number as 2)
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Introduction to the Command Window
16-6-1 Overview of basic commands
Ordinary commands
Command Function OPERAND Execution
code speed (us)
LD Load contact a X~ Y-M-T-~C 0.8
LDI Load contact b X~ Y-M-T-~C 0.8
AND Connect contact a in series X Y-M-T-C 0.8
ANI Connect contact b in series X~ Y-M-T-~C 0.8
OR Connect contact a in parallel X~ Y~-M-T~C 0.8
ORI Connect contact b in parallel X~ Y-M-T-~C 0.8
ANB Series circuit block N/A 0.3
ORB Parallel circuit block N/A 0.3
MPS Save to stack N/A 0.3
MRD Stack read (pointer does not change) N/A 0.3
MPP Read stack N/A 0.3
Output command
Command Eunction OPERAND Execution
code speed (us)
ouT Drive coil Y-M 1
SET Action continues (ON) Y-M 1
RST Clear contact or register Y -M-T-C-D 1.2
Timer, counter
Command Eunction OPERAND Execution
code speed (us)
TMR 16-bit timer T-K or T-D commands 1.1
CNT 16-bit counter C-K or C-D (16-bit) 0.5
Main control command
Command Eunction OPERAND Execution
code speed (us)
MC Common series contact connection NO~N7 04
MCR Common series contact release NO~N7 04
Contact rising edge/falling edge detection command
Command Function OPERAND Execution
code speed (us)
LDP Start of forward edge detection action X~ Y~-M-T-C 1.1
LDF Start of reverse edge detection action X~ Y-M-T-C 1.1
ANDP Forward edge detection series connection X~ Y-M-T-C 1.1
ANDF Reverse edge detection series connection X~Y~-M-T~-C 1.1
ORP Forward edge detection parallel connection X~ Y~-M-T-C 1.1
ORF Reverse edge detection parallel connection X~ Y-M-T~C 1.1
Upper/lower differential output commands
Command Function OPERAND Execution
code speed (us)
PLS Upper differential output Y-M 1.2
PLF Lower differential output Y-M 1.2
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Command Function OPERAND Execution
code speed (us)
END Program conclusion N/A 0.2
Other commands
Command . Execution
Function OPERAND
code speed (us)
NOP No action N/A 0.2
INV Inverse of operation results N/A 0.2
P Index P 0.3
16-6-2 Detailed explanation of basic commands
Command Function
Load contact a
| X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
‘ Operand v v v v v —

The LD command is used for contact a starting at the left busbar or contact a starting

Explanation| at a contact circuit block; its function is to save current content and save the acquired

contact status in the cumulative register.

Ladder diagram: Command code: Description:
Example X0 X1
| | | | @ LD X0 Load Contact a of X0
| il a Create series
AND X1 connection to contact a
of X1
ouT Y1 Drive Y1 coil
' Command | Function
T L oad contact b
0 q X0~X17 YO~Y17 MO~M799 TO~159 C0~C79 D0~D399
peran v v v v v -

The LDI command is used for contact b starting at the left busbar or contact b starting
Explanation| at a contact circuit block; its function is to save current content and save the acquired
contact status in the cumulative register.

Ladder diagram: Command code: Description:
Example X0 X1
ll/ I I @ LDI X0 Load Contact b of X0
| Create series
AND X1 connection to contact a
of X1
ouT Y1 Drive Y1 coil
Command Function
Connect contact a in series
0 q X0~X17 YO~Y17 MO~M799 TO~159 C0~C79 D0~D399
| peran v v v v v —

The AND command is used to create a series connection to contact a; first reads
Explanation| current status of the designated series contact and logical operation results before
contact in order to perform "AND" operation; saves results in cumulative register.

Example Ladder diagram: Command code: Description:
X1 X0 LDI X1 Load Contact b of X1
M I I @ Create series
| AND X0 connection to contact a
of X0
ouT Y1 Drive Y1 coil
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Command Function
Connect contact b in series

| X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

‘ Operand v v v v v —
The ANI command is used to create a series connection to contact b; its function is to

first read current status of the designated series contact and logical operation results

Explanation . " " . . .
before contact in order to perform "AND" operation; saves results in cumulative
register.

Ladder diagram: Command code: Description:
Example ‘ X1 X0
|| I LD X1  Load Contact a of X1
mal /b )

Create series
ANI X0 connection to contact b
of X0

ouT Y1 Drive Y1 coil

' Command | Function

|Connect contact a in parallel

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

Operand v v v " v —

The OR command is used to establish a parallel connection to contact a; its function is

to first read current status of the designated series contact and logical operation
xplanation . " " . . .
results before contact in order to perform "OR" operation; saves results in cumulative

register.

Ladder diagram: Command code: Description:
Example X0
| | @ LD X0  Load Contact a of X0
X1 Create series
— OR X1  connection to contact a
of X1
ouT Y1 Drive Y1 coil

Command Function

Connect contact b in parallel

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand v v v v v -

The ORI command is used to establish a parallel connection to contact a; its function

is to first read current status of the designated series contact and logical operation
xplanation . " " . . .
results before contact in order to perform "OR" operation; saves results in cumulative

register.
Ladder diagram: Command code: Description:
Example X0
| N @ LD X0 Load Contact a of X0
X1 Create series
—1— ORI X1 connection to contact b
of X1

ouT Y1 Drive Y1 coil
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Command Function
Series circuit block

\ Operand | N/A

ANB performs an "AND" operation on the previously saved logic results and the
xplanation . .
current cumulative register content.

Ladder diagram: Command code: Description:
P X0 LD X0 Load Contact a of X0

X1
‘ I ZNB M @ Establish parallel
ORI X2  connection to contact b
v X3 of X2
1/1| | | LDI X1 Load Contact b of X1
Block A Block B Establish parallel
OR X3  connection to contact a
of X3
ANB Series circuit block
ouT Y1 Drive Y1 coil
' Command | Function
I Parallel circuit block
‘ Operand ‘ N/A

ORB performs an "OR" operation on the previously saved logic results and the current
xplanation . .
cumulative register content.

Ladder diagram: Command code: Description:
P X0 X1 Block A LD X0 Load Contact a of X0

I I | Establish parallel
ANI X1 connection to contact b
v x3 ™\ of X1
% | ORB LDI X2  Load Contact b of X2
Block B Establish parallel
AND X3  connection to contact a
of X3
ORB Parallel circuit block

ouT Y1 Drive Y1 coil

Command Function
Save to stack

' Operand | N/A

Save current content of cumulative register to the stack. (Add one to stack pointer)

' Command | Function
Read stack (pointer does not change)
. Operand | N/A

£ . ) Reads stack content and saves to cumulative register. (Stack pointer does not
xplanation change)
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Command Function
Read stack
Operand N/A
Retneves result of previously-save logical operation from the stack, and saves to
Explanation
cumulative register. (Subtract one from stack pointer)
£ e Ladder dlagram Command code: Description:
xampie MPS LD X0  Load Contact a of X0
xo F X1 MPS Save to stack
|| || @ AND X1 Create series connection
X2 to contact a of X1
ouT Y1 Drive Y1 coil
MRD|* | w Read stack (pointer does
MRD
not change)
—( :: ) Create series connection
op « AND X2 to contact a of X2
ouT MO  Drive MO coil
END MPP Read stack
ouT Y2 Drive Y2 coil
END Program conclusion
' Command | Function
out [IVER
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand — v v — —

Outputs result of logical operation before OUT command to the designated element.
Explanation] oo contact action:

Out command

Result:

Coil
FALSE Off
TRUE On

Access Point:

Contact a (NO)
Not conducting
Conducting

Contact b (NC)
Conducting
Not conducting

Ladder diagram:

Command code:

Description:

X1 LD X0  Load Contact b of X0
| I I @ Establish parallel
AND X1  connection to contact a
of X1
ouT Y1 Drive Y1 caill
' Command | Function
IS Action continues (ON)
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand — v v — — —

When the SET command is driven, the designated element will be set as On, and will

be maintained in an On state, regardless of whether the SET command is still driven.

The RST command can be used to set the element as Off.
Ladder dlagram

YO

Command code:

/]

LD X0
SET| Y1

AN YO

SET Y1
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Command

Function
Clear contact or register
X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
— v v v v v

Operand

Explanation

When the RST command is driven, the action of the designated element will be as
follows:
Element Mode
Y, M Both coil and contact will be set as Off.
TC The current timing or count value will be set as 0, and both the coll
’ and contact will be set as Off.
D The content value will be set as 0.
If the RST command has not been executed, the status of the designated element will
remain unchanged.

Ladder diagram: Command code: Description:
P FTO = LD X0  Load Contact a of X0
RST
RST Clefar contact or
register
' Command | Function
16-bit timer
Onerand TK  [TO~T159 » KO~K32,767
| -peran T.D  TO~T159 » DO~D399

Explanation

When the TMR command is executed, the designated timer coil will be electrified, and
the timer will begin timing. The contact's action will be as follows when the timing
value reaches the designated set value (timing value >= set value):

NO (Normally Open) contact Closed

NC (Normally Close) contact Open
If the RST command has not been executed, the status of the designated element will
remain unchanged.

Ladder diagram: Command code: Description:
xample >|<o LD X0  Load Contact a of X0
li TMR T5 |K1000 T5 timer
UL e RISED Set value as K1000
Command Function
CNT 16-bit counter
C-K C0~C79 » KO~K32,767
Operand
C-D C0~C79 - D0~D399

Explanation

When the CNT command is executed from Off—On, this indicates that the designated
counter coil goes from no power — electrified, and 1 will be added to the counter's
count value; when the count reaches the designated value (count value = set value),
the contact will have the following action:

Closed

Open

NO (Normally Open) contact

NC (Normally Close) contact
After the count value has been reached, the contact and count value will both remain
unchanged even if there is continued count pulse input. Please use the RST
command if you wish to restart or clear the count.

Ladder diagram: Command code: Description:
X0 LD X0 Load Contact a of X0
|F—— CNT | c2 |K100 CNT G2 Kigo C2counter

Set value as K100
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Command Function
Connect/release a common series contact

‘ Operand ‘NO~N7

MC is the main control initiation command, and any commands between MC and
MCR will be executed normally. When the MC command is Off, any commands
between MC and MCR will act as follows:

Determination of commands Description

The timing value will revert to 0, the coil will lose

power, and the contact will not operate

The coil will lose power, and the count value and

contact will stay in their current state

Coil driven by OUT command None receive power
Elements driven by SET, RST
commands
Applications commands None are actuated

MCR is the main control stop command, and is placed at the end of the main control

program. There may not be any contact commands before the MCR command.

The MC-MCR main control program commands support a nested program structure

with a maximum only 8 levels; use in the order NO~N7, please refer to the following

program:

. Command Description:
Example || adder diagram: code:

LD X0 Load Contact a of X0
MC NO Connection of NO common series
contact
LD X1 Load Contact a of X1
ouT YO Drive YO coil

Ordinary timer

Counter

Will remain in their current state

E

<

65| E)[3
=

LD X2 Load Contact a of X2
MC N1 Connection of N1 common series
contact
LD X3 Load Contact a of X3
ouT Y1 Drive Y1 coil

T X T X T XX
o

=z

1|
EiE

<
@)
A

(Bhdhll MCR N1 Release N1 common series contact
P e -
| & NO MCR NO Release NO common series contact
X11 :
| | l Y10 LD  X10 Load Contacta of X10
Connection of NO common series
MCR| NO MC = contact

LD X11 Load Contact a of X11
ouT Y10 Drive Y10 coill

MCR NO Release NO common series contact
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Command Function
Start of forward edge detection action

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
v v v v v —

The LDP command has the same usage as LD, but its action is different; its function is
P to save current content, while also saving the detected state of the rising edge of the

contact to the cumulative register.

Operand

) Command Description:
Example | | adder diagram: code:
X0 X1 ' .

L AL 1 Start of X0 forward edge detection

| |t @ LDP X0 action
AND X1 Create series connection to

contact a of X1

ouT Y1 Drive Y1 coil

Please refer to the function specifications table for each device in series for the scope
of usage of each operand.

Arising edge contact will be TRUE after power is turned on if the rising edge contact is

On before power is turned on to the PLC.

' Command | Function

I Start of reverse edge detection action

‘ X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand

‘ v v v v v ~

The LDF command has the same usage as LD, but its action is different; its function is

Explanation| to save current content while also saving the detected state of the falling edge of the

contact to the cumulative register.

) Command code: Description:
Example Ladd)c(e(r)dlagram: T
X1 art o reverse
I | | @ — = edge detection action
Create series
AND X1 connection to contact a
of X1
ouT Y1  Drive Y1 coil
' Command | Function
Xl Forward edge detection series connection
‘ X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand
‘ v v v v v ~

The ANDP command used for a contact rising edge detection series connection.

Ladder diagram: Command code:
Example X0 X1 LD
- <>

X0
ANDP X1
ouT Y1
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Command Function

i

Reverse edge detection series connection

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

Operand
v v v v v —

Explanation| The ANDF command is used for a contact falling edge detection series connection.

Example Ladder diagram: Command code: Description:
X0 X1 LD X0  Load Contact a of X0
[ 1 v @ X1 Reverse edge
ANDF X1 detection series
connection

ouT Y1 Drive Y1 coil

Command Function

i

Forward edge detection parallel connection

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

Operand
v v v v v —

Explanation| The ORP command is used for a contact rising edge detection parallel connection.

Ladder diagram: Command code: Description:

X0
i L()I(i @ LD X0 Load Contact a of X0
?

X1 Forward edge
ORP X1  detection parallel
connection

ouT Y1 Drive Y1 coil

Example

Command Function
Reverse edge detection parallel connection

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399

Operand
v v v v v —

Explanation| The ORF command is used for contact falling edge detection parallel connection.

Ladder diagram: Command code: Description:

X0
m | I I @ LD X0  Load Contact a of X0
X1 X1 Reverse edge
ORF X1  detection parallel
l connection

ouT Y1 Drive Y1 coil
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Command Function
Upper differential output

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
— v v — — —

Upper differential output commands. When X0=0ff—0On (positive edge-triggered), the
PLS command will be executed, and MO will send one pulse, with a pulse length

Operand

consisting of one scanning period.

Example Ladg(%r diagram: Command code: Description:
I I PLS| MO LD X0 Load Contact a of X0
MO PLS MO MO Upper differential
I I SET| YO output
Time sequence diagram: LD MO Load Contact a of MO
X0 [ ] [ ] SET YO Zgl\ﬁction continues

MO |'| Time for one scan cycle |‘|

Yo__|

' Command | Function
I Lo ver differential output

‘ X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
‘ Operand L, L,

Lower differential output command. When X0= On—Off (negative edge-triggered), the
PLF command will be executed, and MO will send one pulse, with pulse length
consisting of one scanning period.

Ladder diagram: Command code: Description:
¢

I I PLE| MO LD X0  Load Contact a of X0
|}/||0 PLE Mo MO Lower differential
| ] SET| YO output

X0 [ ] ] SET Yo z(gl\ﬁctlon continues

MO |'| Time for one scan cycle |‘|

Yo__|

' Command | Function
Program conclusion
Operand N/A

An END command must be added to the end of a ladder diagram program or
command program. The PLC will scan from address 0 to the END command, and will
return to address 0 and begins scanning again after execution.
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Command Function
No action

‘ Operand ‘ N/A

The command NOP does not perform any operation in the program. Because
execution of this command will retain the original logical operation results, it can be
used in the following situation: the NOP command can be used instead of a command
that is deleted without changing the program length.

Explanation

l.

Ladder diagram: Command code: Description:
Example . . -
NOP command willbe simplified and not
displayed when the ladderdiagram is LD X0 Load Contact b of X0

dispéayed- NOP No action

X /
— OUT Y1 Drive Y1 coil

' Command | Function
T2 nverse of operation results
. Operand | N/A
Saves the result of the logic inversion operation prior to the INV command in the
xplanation . .
cumulative register.
Ladder diagram: Command code: Description:
Example | X0
| |
| | \ @ LD X0  Load Contact a of X0
Inverse of operation
INV
results

ouT Y1 Drive Y1 coil

Command Function
Index
- Operand | PO~P255

Pointer P is used to subprogram call command API 01 CALL. Use does not require
Explanation| starting from zero, but the number cannot be used repeatedly, otherwise an
unpredictable error will occur.

, Command code: Description:
Examole Ladder diagram:
P X0 LD X0 Load Contact a of X0
F——"— CALL | P10 CALL P10 Call command CALL to
X1 a P10
P10 Pointer P10
LD X1 Load Contact a of X1

ouT Y1 Drive Y1 coil
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16-6-3 Overview of application commands

Classification | API Soleelcots i Function Sl
16 bit 32 bit |command 16bit | 32bit
01 CALL - v Call subprogram 3 -
Circuit control 02 SRET - - Conclusion of subprogram 1 -
06 FEND - - Conclusion a main program 1 -
10 CMP DCMP v Compares set output 7 13
Send 11 ZCP DZCP v Range comparison 9 17
comparison 12 MOV DMOV v Data movement 5 9
15 BMOV - v Send all 7 -
20 ADD DADD v BIN addition 7 13
21 SUB DSUB v BIN subtraction 7 13
Four logical 22 MUL DMUL v BIN multiplication 7 13
operations 23 DIV DDIV v BIN division 7 13
24 INC DINC v BIN add one 3 5
25 DEC DDEC v BIN subtract one 3 5
Rotational 30 ROR DROR v Right rotation 5 -
displacement 31 ROL DROL v Left rotation 5 —
40 ZRST - v Clear range 5 -
Data Process BIN whole number — binary
49 - DFLT v floating point number - 9
transformation
Communication | 150 | MODRW - v MODBUS read/write 7 -
110 - DECMP v Co_mparison of binary floating _ 13
point numbers
11 - DEZCP v Co_mparlson of binary floating _ 17
point number range
116 — DRAD v Angle — Diameter - 9
117 - DDEG v Diameter — angle -
120 - DEADD v Blngr.y floating point number _ 13
addition
121 - DESUB v Binary fl_oatmg point number _ 13
subtraction
122 - DEMUL v Blna.ry_floe_ltmg point number _ 13
multiplication
123 - DEDIV v B_m_ary floating point number _ 13
division
124 - DEXP v Blna_ry floating point number _ 9
obtain exponent
Floating point | 125 - DLN ,  Binary floating point number - 9
! obtain logarithm
operation - Binary floating point number
127 DESQR v o omnany gp - 9
find square root
- Binary floating point number —
129 DINT v BIN whole number - 9
transformation
130 - DSIN v Binary floa‘glng point number _ 9
SIN operation
- Binary floating point number
v -
131 DCOS COS operation 9
132 - DTAN v Binary float|_ng point number _ 9
TAN operation
- Binary floating point number
v -
133 DASIN ASIN operation 9
- Binary floating point number
v -
134 DACOS ACOS operation 9
- Binary floating point number
v -
135 DATAN ATAN operation 9
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Classification | API C o aeicnss o Function U=
16 bit 32 bit |command 16bit | 32bit
136 - DSINH v Binary floatlr}g point number B 9
SINH operation
Floating .pomt 137 - DCOSH v Binary floatmg point number _ 9
operation COSH operation
- Binary floating point number
v -
138 DTANH TANH operation 9
160 TCMP - v Compare calendar data 11 —
161 TZCP - v Compare calendar data range 9 -
Calendar 162 TADD - v Calendar data addition 7 -
163 TSUB - v Calendar data subtraction 7 -
166 TRD - v Calendar data read 3 -
170 GRY DGRY v BIN—GRY code transformation, 5
GRAY code 171 GBIN DGBIN v GRY code .—>BIN 5
transformation
215 LD& DLD& ) (Lllg;tact form logical operation 5 9
216 LD| DLD| ) (Lllg;tact form logical operation 5 9
217 LDA DLDA ) (Lllg;tact form logical operation 5 9
Contact form logical operation
218 AND& DAND& - AND# 5 9
C_ontact forr_n 219 ANDI DANDI ) Contact form logical operation 5 9
logical operation AND#
Contact form logical operation
A A -
220 AND DAND AND# 5 9
291 OR& DOR& ) 80Rr;act form logical operation 5 9
299 OR| DOR| ) 80Rr;;act form logical operation 5 9
293 ORA DORA ) 8&230‘( form logical operation 5 9
224 LD= DLD= - Contact form compare LD* 5 9
225 LD > DLD > - Contact form compare LD* 5 9
226 LD < DLD < - Contact form compare LD* 5 9
228 LD< > DLD < > - Contact form compare LD* 5 9
229 LD< = DLD< = - Contact form compare LD* 5 9
230 LD>= DLD > = - Contact form compare LD* 5 9
232 AND = DAND = - Contact form compare AND* 5 9
233 AND > DAND > - Contact form compare AND* 5 9
Contact form 234 AND < DAND < - Contact form compare AND* 5 9
ccc?mmrzz:\% 236 | AND<> |DAND< > - Contact form compare AND* 5 9
237 | AND<= |DAND< = - Contact form compare AND* 5 9
238 | AND>= |DAND>= - Contact form compare AND* 5 9
240 OR= DOR= - Contact form compare OR* 5 9
241 OR> DOR> - Contact form compare OR* 5 9
242 OR< DOR< - Contact form compare OR* 5 9
244 OR< > DOR< > - Contact form compare OR* 5 9
245 OR<= | DOR< = - Contact form compare OR* 5 9
246 OR>= | DOR> = - Contact form compare OR* 5 9
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Classification| API COMTERE Go8lE # Function SUEe
16 bit 32 bit |command 16bit | 32bit
275 ) FLD— ) Floating point nuTber contact ) 9
form compare LD
Floating point 276 ) FLD > ) Floating point nuTber contact ) 9
contact form form compare LD
277 ) FLD < ) Floating point nuTber contact ) 9
form compare LD
278 ) FLD< > ) Floating point nuTber contact ) 9
form compare LD
279 _ FLD< — ) Floating point nuTber contact ) 9
form compare LD
280 _ FLD> — ) Floating point nuTber contact ) 9
form compare LD
281 _ FAND = ) Floating point numl:ler contact ) 9
form compare AND
282 } FAND > ) Floating point numtler contact ) 9
form compare AND
283 } FAND < ) Floating point numtler contact ) 9
form compare AND
284 ) FAND < > ) Floating point numtler contact ) 9
form compare AND
Compare 285 ) FAND < — ) Floating point numb*er contact ) 9
command form compare AND
286 _ FAND > — ) Floating point numb*er contact ) 9
form compare AND
287 ) FOR— ) Floating point nurrlber contact ) 9
form compare OR
288 ) FOR> ) Floating point nurrlber contact ) 9
form compare OR
289 ) FOR< ) Floating point nurrlber contact ) 9
form compare OR
290 _ FOR< > ) Floating point nunlber contact ) 9
form compare OR
291 _ FOR< — ) Floating point nunlber contact ) 9
form compare OR
202 _ FOR> — ) Floating point nunlber contact ) 9
form compare OR
139 RPR — v Read servo parameter 5 -
140 WPR - v Write servo parameter 5 -
141 FPID — v Driver PID control mode 9 -
142 FREQ - v Driver torque control mode 7 -
‘/ .
] _ 261 CANRX _ Read CANopen slave station 9 i
Driver special data
v i i
command 264 CANTX B \é\grge CANopen slave station 9 )
v Refresh special
265 CANFLS B D corresponding to CANopen 3 )
320 ICOMR DICOMR v Internal communications read 9 17
321 ICOMW | DICOMW v Internal communications write 9 17
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16-6-4 Detailed explanation of applications commands

API
01 CALL Call subprogram
Bit device Word device 16-bit command (3STEP) -
X Y M K H [KnX|KnY|KnM| T | ¢ | D || CALL : Continuous : CALLP : Pulse :
___________ ~executiontype: ________: execution type :
Notes on operand usage: 32-bitcommand

The S operand can designate P o= — N —

C2000 series device: The S operand can designate P0-P63

| : ;
Explanation S : Call subprogram pointer.

B Write the subprogram after the FEND command.

Flag signal: none

B The subprogram must end after the SRET command.

B Refer to the FEND command explanation and sample content for detailed
command functions.

API

02 SRET p - Conclusion of subprogram
Bit device Word device 16-bit command (1STEP) -
X | Y M| K|  H KX K KnM T  C | D | pgnp | Continuous = —
Tl executiontype ' ]
Notes on operand usage: ;éé:b—i{_ddr_ﬁh{éh_d"_"_“"_“"__ "“_ _________________
No operand o= — o= —

A contact-driven command is not needed
Flag signal: none

B A contact-driven command is not needed. Automatically returns next
P command after CALL command

B Indicates end of subprogram. After end of subprogram, SRET returns to main
program, and executes next command after the original call subprogram CALL
command.

B Refer to the FEND command explanation and sample content for detailed
command functions.
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API . .
06 FEND - Conclusion a main program
Bit device Word device A6-bitcommand (1STEP) |
X Y M K H KnX KnY KnM| T | C | D pgnp  [Continuous - - _
C . ___lexecutiontype i
Notes on operand usage: ;—ééibit_ command
No operand T o T .

A contact-driven command is not needed
Flag signal: none

B This command indicates the end of the main program. It is the same as
the END command when the PLC executes this command.
B The CALL command program must be written after the FEND command,
and the SRET command added to the end of the subprogram.
B When using the FEND command, an END command is also needed.
However, the END command must be placed at the end, after the main
program and subprogram.

I
process |} CALL PO |) Main program

M1
L—1 ;
|} ( CALL P1 |)
I FEND| end of the
main program
M1013 Sub-program PO
PO I 1 ( YO0 )

11
1s, clock pulse 0.5s 0 RY1

ISRET |

Sub-program P1
M1013 o

L 1 ( Y1)

1s, clock pulse 0.5s 0 RY2

[ SRET |
[END]| End ofthe

PLC program
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API
10 b CMP (D) Compares set output
Bit device Word device 16-bit command (7 STEP) -
XY | ™M K H |KnX|KnY KnM| T C D ' CMP : Continuous : CMPP : Pulse
S1 * | k| ok k| k| k| k| ok _executiontype _execution type_
S2 ok xR LR ¥ ¥ ¥ Sobitcommand (13STER) :
D * | * . DCMP : Continuous :DCMPP : Pulse
S -executiontype - execution type -
Notes on operand usage:
The operand D occupies three consecutive points Flag signal: none

Explanation u

n

n

E | u
xample

e I m

m

n

: Compare value 1. : Compare value 2. @: Results of comparison.
Compares the size of the content of operand and ; the results of

comparison are expressed in @.

Size comparison is performed algebraically. All data is compared in the form of
numerical binary values. Because this is a 16-bit command, when b15 is 1, this
indicates a negative number.

When the designated device is YO, it automatically occupies YO, Y1 and Y2.
When X10=0n, the CMP command executes, and YO0, Y1 or Y2 will be On. When
X10=0ff, the CMP command will not execute, and the state of YO, Y1 and Y2 will
remain in the state prior to X10=0ff.

If 2, <, or # results are needed, they can be obtained via series/parallel
connections of YO-Y2.

X10
|| CMP | K10 | D10 | YO

YO
— — 1fK10>D10, YO =On
Y1

— — 1fK10=D10, Y1=0n

Y2
—| — 1fK10<D10, Y2=0On

To clear results of comparison, use the RST or ZRST command.

X10 X10

/] RST| MO /A ZRST| MO | M2
RST| Mf
RST| M2
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AL zZeP (B |Range comparison

Bit device Word device :16-bit command (9 STEP)
XY IM!I K| H KnXIKnYlKnM T | ¢ | D | ZCP : Continuous : ZCPP : Pulse
S1 % ok | ok k| ok | ok | k| k.. -executiontype _execution type -
S2 ok ok Rk R R R 55 bit command (17 STEP)
S * k[ ok ok k% |k X DZCP - Continuous - DZCPP - Pulse
D * | % S ~executiontype ' —execution type :

Notes on operand usage:

The content value of operand S1 is less than the content value of Flag signal: none
S2 operand

The operand D occupies three consecutive points

u : Lower limit of range comparison. : Upper limit of range comparison.

: Comparative value. @: Results of comparison.

B When the comparative value is compared with the lower limit and
upper limit , the results of comparison are expressed in @.

B When lower limit > upper limit , the command will use the lower limit

to perform comparison with the upper and lower limit.

B Size comparison is performed algebraically. All data is compared in the form of
numerical binary values. Because this is a 16-bit command, when b15 is 1, this
indicates a negative number.

B When the designated device is MO, it automatically occupies MO, M1 and M2.
B  When X0=0n, the ZCP command executes, and MO, M1 or M2 will be On. When
X0=0ff, the ZCP command will not execute, and the state of MO, M1 or M2 will
remain in the state prior to X0=0Off.
B If 2 < or # results are needed, they can be obtained via series/parallel
connections of MO-M2.
X0
| | ZCP | K10 |K100| C10 [ MO

MO
— — 1fC10<K10, MO =0On

M1
— — 1fK10<C10 £ K100, M1=0n

M2
| — 1fC10>K100, M2 =On

B To clear results of comparison, use the RST or ZRST command.

X0 X0

/] RST| MO | | /] ZRST| MO | M2
RST| M1
RST| M2
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AP MoV o (D) Data movement

12 D
Bit device Word device :16-bit command (5 STEP) -
XY | ™M K H |KnX|KnY KnM| T C D | MOV : Continuous : MOVP : Pulse
S * | % | ok ok | ok | kx| % | k| .executiontype ________ - execution type -
- t — R LR DX L ¥ 5o bitcommand (9 STEP) - :
otes on operand usage: none - DMOV - Continuous -DMOVP-  Pulse
S -execution type - - execution type -
Flag signal:

Explanation| ® : Data source. @: Destination of data movement.

B  When this command is executed, the content of content will be directly

moved to @ When the command is not executed, the content of @ will not
change.

B When X0=0ff, the content of D10 will not change; if X0=0n, the value K10 will be
Example .
sent to data register D10.

B When X1=0ff, the content of D10 will not change; if X1=0n, the current value of

TO will be sent to data register D10.
X0

| MOV | K10 | DO
\
|

— 7y —

MOV | TO | D10
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API
Bit device
XY | M
S
D

n

Notes on operand usage:
= 1t0 512

n operand scope n

Explanation u

Example 1

Example 2 u

]
Example 3
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15 BMOV (D) Send all

Word device i6bitcommand (7STER) :
K  H KnX KnY KnM| T | C | D | BMOV : Continuous :BMOVP: Pulse -
* ko ok ok ok ok - -execution type- - execution type -
*k *k k >k K
* * * * :32-bit command

Flag signal: none

: Initiate source device. @: Initiate destination device. : Send block
length.
The content of n registers starting from the initial number of the device designated

by will be sent to the n registers starting from the initial number of the

device designated by ; if the number of points referred to by n exceeds the
range used by that device, only points within the valid range will be sent.

When X10=0n, the content of registers D0-D3 will be sent to the four registers
D20 to D23.
‘ X10 N .
‘ | BMOV| DO | D20 | K4 DO |—| D20

D1 |——»| D21
' D2 |—| D22

D3 |—| D23
If the designated bit devices KnX, KnY, and KnM are sent, and @must
have the same number of nibbles, which implies that n must be identical.

M1000
}—H—BMOV KIMO| K1Y0| K3 | [MO|——>| YO \

M1 |—| Y1
M2 |—| Y2
M3 |—> | Y3

n=4

M4 | —»| Y4
M5 |—| Y5
M6 |—> | Y6
M7 |—| Y7

M8 | —»| Y10
M9 |— | Y11
M10|—» | Y12 )
M11|— | Y13

1
w

n

In order to prevent overlap between the transmission addresses of two operands,
which would cause confusion, make sure that the addresses designated by the
two operands have different sizes, as shown below:

When > @ send in the order ®—>® —>®.
X10 @
}7\ ——BMOV| D20 | D19 | K3 | [D20|—=—»| D19

D21 %» D20
D22|—2 » D21

When < @,send in the order @—>® —>®.
X1 @
}7\ ——Bmov| D10 | D11 | K3 | [R19]—5—>] D11

D111-2 » D12
D12-2 D13
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APl ADD (5D (5D (D)  BINaddiion

Bit device Word device :16-bit command (7 STEP)

X TYIM| KT HIKXKnYlKnM T | ¢ | D © ADD : Continuous : ADDP : Pulse
S1 % ok | ok k| ok | ok | k| ok | .executiontype _execution type
S2 Kok xR R R DX X s bit command (13 STEP) :
D il BB B “DADD . Continuous DADDP . Pulse
Notes on operand usage: none : “execution type . " execution type |

Flag signal: M1020 Zero flag
M1021 Borrow flag
M1022 Carry flag
Please refer to the following
supplementary explanation

| :Augend. :Addend. @:Sum.
and using the BIN

B Using two data sources: The result of adding

method will be stored in @

B The highest bit of any data is symbolized as bit 0 indicating (positive) 1 indicating
(negative), enabling the use of algebraic addition operations. (for instance:
3+(-9)=-6)

B Flag changes connected with the addition.

1. When calculation results are 0, the zero flag M1020 will be On.

2. When calculation results are less than —32,768, the borrow flag M1021 will be
On.

3. When calculation results are greater than 32,767, the carry flag M1022 will be
On.

16-bit BIN addition: When X0=0n, the result of the content of addend DO plus the
content of augend D10 will exist in the content of D20.

X0
| | ADD | DO | D10 | D20

Example

B Relationship between flag actions and negative/positive numbers:

Remark 16 bit: Zero flag Zero flag Zero flag

¥ 'OV YN
-2,-1,0 -32,7684¢——71 -1, 0 1 —— 32,767 0 1 2

The highest bit  The highest bit

Borrow flag of the data of the data Carry flag

=1 (negative) =0 (positive)

32 bit: Zero flag Zero flag Zero flag

M VN a
210 2147483648 < -1, 0 1 —> 2,147,483,647 0 1 2

The highest bit The highest bit

Borrow flag of the data ofthelgata ! Carry flag
=1(negative) =g (positive)
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szljl D SuB P (s1 (s2) (D) BIN subtraction

Bit device Word device 16-bit command_ (7 STEP) ,
X Y M K H |KnX!|KnY KnM| T C D | SUB : Continuous : SUBP - Pulse
S1 x| ok | % | k| k| % | k| K . -executiontype- ~execution type -
22 xR R R R X ¥ Sbitcommens (8STER)
: - Continuous : Pulse
Notes on operand usage: none - DSUB - execution type - °YBP - execution type

Flag signal: M1020 Zero flag
M1021 Borrow flag
M1022 Carry flag
Please refer to the following
supplementary explanation

| : Minuend. : Subtrahend. @: Difference.
and using the

B Using two data sources: The result of subtraction of

BIN method is stored in @.

B The highest bit of any data is symbolized as bit 0 indicating (positive) 1 indicating
(negative), enabling the use of algebraic subtraction operations.

B Flag changes connected with subtraction.

1. When calculation results are 0, the zero flag M1020 will be On.
2. When calculation results are less than —32,768, the borrow flag M1021 will be

On.
3. When calculation results are greater than 32,767, the carry flag M1022 will be
On.
B 16-bit BIN subtraction: When X0=0n, the content of D10 is subtracted from the
P content of DO, and the difference is stored in D20.

X0
‘ | SUB | DO | D10 | D20
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AP MUL o (D) BIN multiplication

22 | D
Bit device Word device :16-bit command (7 STEP) -
X Y | M K H |KnX!|KnY |[KnM| T C D ' MUL : Continuous : MULP : Pulse
S1 k| ok | ok | ok ok | k| k| ok | .executiontype - execution type -
S2 ok R xR R K X Sobitcommand (13STEP) :
D * | k| x| X “DMUL . Continuous _DMULP . Pulse
Notes on operand usage: : " execution typ_@f__________3__e_X_E;<_>y_ti_Qr_1_t){9§_:

The 16-bit command operand D will occupy 2 consecutive points
Flag signal: none

m (8D: Muttiplicand. (32): Multiplier. CB: Product.
and are multiplied using the BIN

B Using two data sources: When
method, the product is stored in @

16-bit BIN multiplication operation:

(D) +1 (D)
P/\‘\ 7\ 7\ 7\

e N\ - N\ 7 N\
b15.......... b0 b15.......... b0 b31.......... b16b15.............. b0
| X | = |

b15 is a symbol bit b15 is a symbol bit b31is a symbol bit (b150f D+1)

Symbol bit = 0 refers to a positive value.
Symbol bit = 1 refers to a negative value.

When @ is a bit device, K1~K4 can be designated as a hexadecimal number,
which will occupy 2 consecutive units.

B When 16-bit DO is multiplied by 16-bit D10, the result will be a 32-bit product; the

P upper 16 bits will be stored in D21, and the lower 16 bits will be stored in D20.
Whether the bit at the farthest left is Off or On will indicate the sign of the result.

X0

% || MUL | DO | D10 | D20

MUL | DO | D10 |[K8MO
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AP DIV o (D) BIN division

23 D
Bit device Word device 16-bit command (7STEP)
X Y M K H |KnX KnY KnM!| T C D DIV : Continuous : DIVP Pulse
S1 x| ok ok | ok ok | k| ok | k.. -execution type _________:execution type:
s2 ¥k Lk kR LRk K o bitcommand (13STEP)
D * | * | % | * | ¥ TPpv . Continuous . DDIVP . Pulse
Notes on operand usage: : ___‘execution type’_________’execution type’

The 16-bit command operand D will occupy 2 consecutive points
Flag signal: none

| : Dividend. : Divisor. @: Quotient and remainder.

B Using two data sources: The quotient and remainder will be stored in (D) when
and are subjected to division using the BIN method. The sign bit for
, and (D) must be kept in mind when performing a 16-bit operation.

16-bit BIN division:
Quotient Remainder

D) D) @ @ +1

A A A —

—~

b15............. b00  b15............. b00 b15............. b00 b15............. b00

if (D) is a bit device, K1~K4 can be designated 16 bits, which will occupy 2
consecutive units and yield the quotient and remainder.

B When X0=0n, the quotient resulting from division of dividend DO by divisor D10
P will be placed in D20, and the remainder will be placed in D21. Whether the
highest bit is Off or On will indicate the sign of the result.

X0

| DIV | DO | D10 | D20

DIV DO | D10 |K4YO
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API
BIN add one
24 p NC €D
Bit device Word device 16-bitcommand (3STEP)
X Y | M K H KnX KnY | KnM| T C D || INC : Continuous : INCP Pulse
D * | ok | k| k| ok . _executiontype execution type -
Notes on operand usage: none fééibit’éb’rh’rhéﬁa”’(é é:l:El’:;)’"""i ””””””””””
: DINC : Continuous : DINCP : Pulse

Flag signal: none

Explanation| ® @: Destination device.
B [f a command is not the pulse execution type, when the command is executed, the

program will add 1 to the content of device (D) for each scanning cycle.
B This command is ordinarily used as a pulse execution type command (INCP).

B During 16-bit operation, 32,767 +1 will change the value to -32,768. During 32-bit
operation, 2,147,483,647 +1 will change the value to -2,147,483,648.

B  When X0=0ff—0n, 1 is automatically added to the content of DO.
Example X0
%FINCP DO
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API
BIN subtract one
25 D DEC P @)
Bit device Word device :16-bit command (3 STEP) -
XY | M K H [KnX|KnY KnM!| T C D | DEC : Continuous : DECP : Pulse
D * | % | x| x| % S -executiontype _execution type -
Notes on operand usage: none gi’:é—itiiiiééhflh{a?r{&”7(;5”8717175]55 ”””” -
. DDEC : Continuous :DDECP : Pulse
: -executiontype -~ execution type -

Flag signal: none

Explanation| W @: Destination device.
B [f a command is not the pulse execution type, when the command is executed, the

program will add 1 to the content of device (D) for each scanning cycle.
B This command is ordinarily used as a pulse execution type command (DECP).

B During 16-bit operation, -32,768 -1 will change the value to 32,767. During 32 bit
operation, -2,147,483,648 -1 will change the value to -2,147,483,647.

B When X0=0ff—0n, 1 is automatically subtracted from the content of DO.
Example X0
F ———DECP | DO
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API . .
ROR (D) Right rotation
30 D P
Bit device Word device :16-bit command (5 STEP) -
XY | M K H |KnX|KnY | KnM| T C D ' ROR : Continuous : RORP : Pulse
* | k| ok | ok |k | _executiontype _execution type -
n k| * '30-bit command (9 STEP) S :
Notes on operand usage: - DROR : Continuous :DRORP: Pulse :
Only K4 (16-bit) will be valid if the operand D is designated as KnY|__________ -executiontype- - execution type -
or KnM.
n operand n=K1-K16 (16-bit) Flag signal: M1022  Carry flag

B Rotates the device designated by ) to the right bits.
B This command is ordinarily used as a pulse execution type command (RORP).

When X0=0ff—0n, 4 of the 16 bits in D10 specify a right rotation; the content of

] @: Device to be rotated. : Number of bits for one rotation.

Example the bit indicated with * (see figure below) will be sent to the carry flag signal
M1022.
| X0
| | | RORP| D10 K4
Rotate to the right
upper bit lower bit
D10 [o]1]1[1T1 o 1T1Tol 1 oJo o101} %faréy
16 bits .
After one rotation
upper bit to the right lower bit V1022
D10 [o]1|o]1]o[1][1]1[1]o]1]1]0]1]0]0] ;--*|I| Carry

® flag
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API .
31 p ROL & (D) Left rotation
Bit device Word device :16-bit command (5 STEP) -
XY | M K H [KnX | KnY KnM| T C D | ROL : Continuous : ROLP : Pulse :
D * * * %k I _executiontype- ~_execution type -
Nnotes on operand usa:e- ¥ 73727.76|7tié(7)h:]h:]7a7r{d 7(797 7si:|;E77P7) 7777777777 - -
Only K4 (16-bit) will be valid if the operand D s designated as Kny: Dro- : _continuous DROLP. = Puse .
orKmkM. | mmmmmmemTeeEeee YRE. ... exectlion. yRe.
n operand n=1 to 16 (16-bit) Flag signal: M1022  Carry flag

B Rotates the device designated by ) to the left bits.
B This command is ordinarily used as a pulse execution type command (ROLP).

When X0=0ff—O0n, 4 of the 16 bits in D10 specify a left rotation; the content of the

[ ] @: Device to be rotated. : Number of bits for one rotation.

Example bit indicated with * (see figure below) will be sent to the carry flag signal M1022.
X0
I | | ROLP| D10 | K4
Rotate to the left
. 44—
upper bit lower bit
m1022 [ Je———1T1[1J1[1[1J1]1ToJo]oJooJo]o]o] D10
Carry # f
fag . T/ ! 16 bits
| @ After one rotation
% upper bit to the left lower bit
m1022 [1}e-2  [1]1]1]1]oJoJoJofofofoo[1T1]1T1] D10
Carry | w
flag | |
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API

40 ZRST Clear range
Bit device Word device ‘16-bitcommand (5 STEP) ¢
XY | M| K H |KnX | KnY |KnM| T C D | ZRST : Continuous : ZRSTP : Pulse

D1 * |k * ok ox .executiontype - execution type -

D2 X | % x|k ok ;
Notes on operand usage: :32-bit command :
Number of operand D1 operand < number of operand D2 e T T T
Operands D1, D2 must designate the same type of device

Please refer to the function specifications table for each device in Flag signal: none

series for the scope of device usage

.\ m Dy Clear range's initial device. D2: Clear range's final device.
Explanation

B When the number of operand Dy > number of operand D, only the operand
designated by D- will be cleared.

B When X0 is On, auxiliary relays M300 - M399 will be cleared and changed to Off.
B  When X1 is On, 16-bit counters CO - C127 will all be cleared. (Writes 0, and clears

and changes contact and coil to Off).
B When X10 is On, timer TO - T127 will all be cleared. (Writes 0, and clears and

changes contact and coil to Off).
B  When X3 is On, the data in data registers DO - D100 will be cleared and set as 0.

X0

— ——— ZRST | M300 M399
X1

— ———— ZRST Co c127
X10

— F—— ZRST TO T127
X3

— F—— ZRST DO D100

B Devices can independently use the clear command (RST), such as bit device Y, M
Remark .
and word device T, C, D.

X0
— | RST MO
RST TO
RST YO0
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API FLT ) BIN whole number — binary decimal
49 D P transformation
Bit device Word device 16-bitcommand - -
XY M| K|  H KX KnY|KnM| T | C | D | = : .. T R, L
S * * * * K,
D * | * * * % |-32-bit command (9steps) 7
Notes on operand usage: Please refer to the function specifications DFLT Conttllnuotus DFLTR P;J.Iset :
table for each device in series for the scope of device usage oooooooocexeculionype . -exectiion type -

The operand D will occupy 2 consecutive points Flag signal: none

Explanation B S: Transformation source device. D: Device storing transformation results.

B Transforms BIN whole number into a binary decimal value.
B  When X11 is On, converts the whole number of values corresponding to DO and
P D1 into floating point numbers, which are placed in D20 and D21.

X11
|—||— DFLT DO D20
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API .
150 MODRW p Gy G G» ) () MODBUS data read/write

Bit device Word device ‘16-bitcommand (5STEP)

X Y M K H |KnX|KnY |KnM| T C D MODRW: Continuous :MODRW : Pulse
S1 * | % * _executiontype P - execution type :
S2 * | % * e
33 * * * 32-bit command

K ]

n * |k * _Flag signal: M1077 M1078 M1079

B S1: online device address. S2: communications function code. S3: address of
data to read/write. S: register for data to be read/written is stored. N: length of data
to be read/written.

B COM1 must be defined as controlled by the PLC (set P9-31 = -12) before using
this command, and the corresponding communications speed and format must
also be set (set P09-01 and P09-04). S2: communications function code.
Currently only supports the following function code; the remaining function code
cannot be executed.

Function Description
H 02 Input read

H 03 Read word
H 06 Write single word
H OF Write multiple coils

H10 Write single word
B After executing this command, M1077, M1078 and M1079 will be immediately
changed to 0.

B As an example, when C2000 must control another converter and PLC, if the
converter has a station number of 10 and the PLC has a station number of 20, see
the following example:

Control slave device converter

MODRW command
ISﬁga Example S1 S2 S3 S4 n
) Node | Function |Addres Reqister Len
ID code S 9 th:

Reads 4 sets of data comprising the
converter slave device parameters

P01-00 to P01-03, and saves the read | 10 | H3 | H1001 DO 1 K4
data in DO to D3

Reads 3 sets of data comprising the
converter slave device addresses

H2100 to H2102, and saves the read X0 = . bt =
data in D5 to D7

Reads 3 sets of data comprising the
converter slave device parameters

P05-00 to P05-03, and writes the K10 | H10 | HS00 | D10 | K3
values as D10 to D12

Writes 2 sets of data comprising the
converter slave device addresses

H2000 to H2001, and writes the values X0 Y T D a2
as D15to D16
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PLC controlling slave device

MODRW command
Serial Example S1 S2 S3 S4 n
No. Node |Functio|Addres |Registe .
Length:
ID |ncode s r

Reads 4 sets of data comprising the

1 |PLC slave device's X0 to X3 state, and| K20 H2 H400 DO K4

saves the read data in bits 0 to 3 of DO

Reads 4 sets of data comprising the

2 |PLC slave device's YO to Y3 state, and| K20 H2 H500 D1 K4

saves the read data in bits 0 to 3 of D1

Reads 4 sets of data comprising the

3 |PLC slave device's MO to M3 state, and| K20 H2 H800 D2 K4

saves the read data in bits 0 to 3 of D2

Reads 4 sets of data comprising the

4 |PLC slave device's TO to T3 state, and | K20 H2 H600 D3 K4

saves the read data in bits 0 to 3 of D3

Reads 4 sets of data comprising the

5 |PLC slave device's CO to C3 state, and| K20 H2 HEOO D4 K4

saves the read data in bits 0 to 3 of D4

Reads 4 sets of data comprising the
PLC slave device's TO to T3 count

© value, and saves the read data of D10 e . ek | o o

to D13

Reads 4 sets of data comprising the

PLC slave device's CO to C3 count

/ value, and saves the read data of D20 K20 H3 HEQ0O0 | D20 K4

to D23

Reads 4 sets of data comprising the

PLC slave device's DO to D3 count

B value, and saves the read data of D30 2 = ALY BED e

to D33

Writes 4 sets of the PLC slave device's

9 |YO to Y3 state, and writes the values as| K20 HF H500 D1 K4

bits 0 to 3 of D1

Writes 4 sets of the PLC slave device's

10 |MO to M3 state, and writes the values K20 HF H800 D2 K4

as bits 0 to 3 of D2

Writes 4 sets of the PLC slave device's

11 |TO to T3 state, and writes the values as| K20 HF H600 D3 K4

bits 0 to 3 of D3

Writes 4 sets of the PLC slave device's

12 |CO to C3 state, and writes the values K20 HF HEOO D4 K4

as bits 0 to 3 of D4

Writes 4 sets of the PLC slave device's

13 |TO to T3 state, and writes the values of| K20 H10 H600 D10 K4

D10 to D13

Writes 4 sets of the PLC slave device's

14 |CO to C3 state, and writes the values of| K20 H10 | HEOO | D20 K4

D20 to D23

Writes 4 sets of the PLC slave device's

15 |DO to D3 state, and writes the values of| K20 H10 |H1000| D30 K4

D30 to D33
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Will trigger MO On when the PLC begins to operate, and sends instruction to
execute one MODRW command.

After receiving the slave device's response, if the command is correct, it will
execute one ROL command, which will cause M1 to be On.

After receiving the slave device's response, will trigger M50 = 1 after a delay of 10
PLC scanning cycles, and then execute one MODRW command.

After again receiving the slave device's response, if the command is correct, it will
execute one ROL command, and M2 will change to On at this time (and M2 can
be defined as a repeat of M); K4MO will change to K1, and only MO will remain 1.
Transmission can proceed in a continuous cycle. If you wish to add a command,
merely add the desired command in the empty frame, and change repeat M to
Mn+1.

M1002
o I { MOV K1 KaMo |
start funning forward (instantaneously)
M2
( i D—> Mn+1
M1002 MO
7 } {1 | MODRW K1 H3 H4064 D100 Ki|
start funning forward (instantaneously)
M50 M1
I || | MODRW K1 H3 H406A D200 Kd|
2
i | Mn-1 :
5 I | MODRW [}
i Mn i
L | MODRW |
M1077 M1078 M1079 |
35 I A A | ROLP  K4MO K1 |
485 R/IW 485R/W 485R/W
complete mistake overtime
M1077
43 | INC D30
i [ Nc D30]
complete
L—{ D30 K10} { MOV K0 D3|
{ M50 )
58 END
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'16\1% D ECMP p Gy Gy @ Comparison of binary floating point numbers
Bit device Word device q6bitcommand T
X Y M| K| HI[KXKYKM T | C | D = — — T —
S1 * | % e
S2 * | ok % [32-bitcommand (13STEP)
D * * % | DECMP : Continuous :DECMPP: Pulse

Notes on operand usage: . :execuliontype: . eXecuuonlype :
The operand D occupies three consecutive points )

Please refer to the function specifications table for each device in Flag signal: none

series for the scope of device usage

B S;: Comparison of binary floating point numbers value 1. S, Comparison of

Explanation . . . . .
binary floating point numbers value 2. D: Results of comparison, occupies 3
consecutive points.

B When binary floating point number 1 is compared with comparative binary
floating point number 2, the result of comparison (>, =, <) will be expressed in D.

B If the source operand S4 or S, designates a constant K or H, the command wiill
transform the constant to a binary floating-point number for the purpose of
comparison.

B When the designated device is M10, it will automatically occupy M10-M12.

B \When X0=0n, the DECMP command executes, and one of M10-M12 will be On.
When X0=0ff, the DECMP command will not execute, and M10-M12 will remain
in the X0=0Off state.

B If results in the form of 2, <, or # are needed, they can be obtained by series and
parallel connection of M10-M12.

B Please use the RST or ZRST command to clear the result.

X0
— | DECMP| DO D100 M10

M10

—| ——— When (D1, D0)>(D101, D100), M10 is On.
M11

| ——— When (D1, D0)=(D101, D100), M11is On.
M12

L |——— When (D1, D0)<(D101, D100), M12 is On.
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?‘f’ll D EZCP p G G2 & M |Comparison of binary floating point number range
Bit device Word device e :
X | Y[ M| K| H [KnX KnY/KnmM| T | ¢ | D |16-bitcommand :
S1 *x | ok S
S2 x ok |k e ey
S " " :32-bit command .(17 STEP) _
- DEZCP : Continuous :DEZCPP: Pulse
D k | * L ‘executiontype’  execution type :
Notes on operand usage:
The operand D occupies three consecutive points Flag signal: none

Please refer to the function specifications table for each device in
series for the scope of device usage

B Si: Lower limit of binary floating point number in range comparison. S2: Upper
Explanation .. . . . . . .
limit of binary floating point number in range comparison. S: Comparison of
binary floating point numerical values. D: Results of comparison, occupies 3
consecutive points.

B Comparison of binary floating point numerical value S with binary floating point
number lower limit value S41 and binary floating point number upper limit value Sz;
the results of comparison are expressed in D.

B If the source operand S; or S, designates a constant K or H, the command will
transform the constant to a binary floating-point number for the purpose of
comparison.

B When the lower limit binary floating point number S, is greater than the upper
limit binary floating point number Sz, a command will be issued to perform
comparison with the upper and lower limits using the binary floating point number
lower limit value Ss.

B When the designated device is MO, it will automatically occupy MO- M2.

B \When X0=0n, the DEZCP command will be executed, and one of MO-M2 will be
On. When X0=0ff, the EZCP command will not execute, and M0-M2 will continue
in the X0=Off state.

B Please use the RST or ZRST command to clear the result.

X0
— | DEZCP| DO D10 | D20 MO
MO
- ———  When (D1, D0) > (D21, D20), MO is On.
M1
[ |{——— When (D1, D0) < (D21, D20) < (D11, D10), M1 is On.
M2
__|}|———  When (D21, D20) > (D11, D10), M2 is On.
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API '
116 D RAD p GO @ Angle — Diameter
Bit device Word device T6-bit command - E— f
XYM K| HI[KXKY KM T[C | D  — - o — :

S % X S
D :32-bit command (9 STEP) :

Notes on operand usage: "DRAD - Continuous - DRADP = HRGHA( 172
Please refer to the function specifications table for each device in|---------- -executiontype: e :

series for the scope of device usage

Flag signal: none

B S: data source (angle). D: result of transformation (diameter).
Explanation

B Uses the following formula to convert angles to radians.
B Diameter =Angle x (11/180)

Example When X0=0n, the angle of the designated binary floating point number (D1, DO)
P will be converted to radians and stored in (D11, D10), with the content consisting
of a binary floating point number.

X0
—— DRAD DO D10

@I D1 I DO |ang|evalue

two decimal places

@ I D 11 | D10 |RAD value (angle value xn/180)
two decimal places
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API
117 D

Bit device
XY [ M

DEG

S
D

Notes on operand usage:

O @ Diameter — angle

P
Word device 16-bit command - -
K H |KnX KnY |[KnM| T C o - - ‘" - & = =

X * S .
% |-32-bit command (9 STEP) :

" DDEG - Continuous -DDEGP Pulse
-executiontype - - execution type -

Please refer to the function specifications table for each device in ._._..._..execution

series for the scope of device usage

Example

) |
Explanation

Flag signal: none

S: data source (diameter). D: results of transformation (angle).
Uses the following formula to convert radians to an angle.
Angle =Diameter x (180/1T)

When X0=0n, angle of the designated binary floating point number (D1, DO) in
radians will be converted to an angle and stored in (D11, D10), with the content
consisting of a binary floating point number.

X0
——— DDEG DO D10

RAD value
D | D1 | DO Binary floating point

Angle value (RAD value x 180/1T)
@ | D11 | D10 | Binary floating point
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1A;; D EADD p Gy Gy @ Adding binary floating point numbers

Bit device Word device :16-bit command , ]

X|Y| M| K| H/[KXKY KM T | C | D/}  — & - - L= -
S1 * | % N )
sS2 * * % |-32-bit command (9 STEP) :
D * I DEADD : Continuous :DEADDP: Pulse

Notes on operandusage: |eeeeeeee TR Y R IR
Please refer to the function specifications table for each device in
series for the scope of device usage

B Si: addend. Sz: augend. D: sum.
Explanation

B When the content of the register designated by S; is added to the content of the
register designated by S+, and the result is stored in the register designated by D.
Addition is performed entirely using binary floating-point numbers.

Flag signal: none

B If the source operand S4 or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in addition.

B In the situation when S; and S; designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform addition once during each scan. Pulse execution type
commands (DEADDP) are generally used under ordinary circumstances.

B When X0=0n, a binary floating point number (D1, D0) will be added to a binary
P floating point number (D3, D2), and the results stored in (D11, D10).

X0

—— DEADD| DO D2 D10

B When X2 =0n, a binary floating point number (D11, D10) will be added to K1234
(which has been automatically converted to a binary floating-point number), and
the results stored in (D21, D20).

X2
—— DEADD| D10 K1234 D20
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?;1' D ESUB p Gy Gy Subtraction of binary floating point numbers

Bit device Word device :16-bit command ] ]

X|Y|M| K| H|KX/KY KM T|C|D} —-— + — &+ — &+ — ¢
S1 * | % S .
S2 * * * ;32-bitcommand (138TI_EP) ] :
D * DESUB : Continuous :DESUBP: Pulse

Notes on operand usage: e PAREIN R L IERARRETTLRE
Please refer to the function specifications table for each device in
series for the scope of device usage

B S;: minuend. S,: subtrahend. D: difference.
Explanation

B When the content of the register designated by S is subtracted from the content
of the register designated by 84, the difference will be stored in the register
designated by D; subtraction is performed entirely using binary floating-point
numbers.

Flag signal: none

B If the source operand S; or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in subtraction.

B In the situation when S; and S designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform addition once during each scan. Pulse execution type
commands (DESUBP) are generally used under ordinary circumstances.

B When X0=0n, a binary floating point number (D1, D0) will be subtracted to a
P binary floating point number (D3, D2), and the results stored in (D11, D10).

X0

H—— DEsSuB| DO D2 D10

B When X2 =0n, the binary floating point number (D1, D0O) will be subtracted from
K1234 (which has been automatically converted to a binary floating-point
number), and the results stored in (D11, D10).

X2
—— DESUB| K1234 DO D10
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1A§2| D EMUL p Gy Gy @ Multiplication of binary floating point numbers

Bit device Word device :16-bit command , ]

X|Y| M| K| H/[KXKY KM T | C | D/}  — & - - L= -
S1 * | % N )
sS2 * * *x |-32-bit command (13 STEP) :
D * I DEMUL : Continuous :DEMULP: Pulse

Notes on operandusage: |eeeeeeee TR Y R IR
Please refer to the function specifications table for each device in
series for the scope of device usage

B Si: multiplicand. Sz: multiplier. D: product.

B When the content of the register designated by S, is multiplied by the content of
the register designated by S,, the product will be stored in the register
designated by D; multiplication is performed entirely using binary floating-point
numbers.

Flag signal: none

B If the source operand S4 or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in
multiplication.

B In the situation when S; and S; designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform multiplication once during each scan. Pulse execution
type commands (DEMULP) are generally used under ordinary circumstances.

B When X1=0n, the binary floating point number (D1, D0) will be multiplied by the
P binary floating point number (D11, D10), and the product will be stored in the
register designated by (D21, D20).

X1
—— DEMUL| DO D10 D20

B When X2 =0On, the binary floating point number (D1, DO) will be multiplied from
K1234 (which has been automatically converted to a binary floating-point
number), and the results stored in (D11, D10).

X2
F—— DEMUL | K1234 DO D10
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?;:Is D EDIV p Gy Gy @ Division of binary floating point numbers
Bit device Word device :16-bit command ] ] :
X' 'Y | M| K| H KX KnYKeM T | C | D — *+  — & — @  —
S1 * | % K| )
s2 * * * ;32-bit command (13 STEE) _ :
D * DEDIV : Continuous ;DEDIVP; Pulse
: -executiontype- - execution type

Notes on operand usage: ~eeeeeeeo-ooTREER
Ple?se refer to the functlop specifications table for each device in Flag signal: none
series for the scope of device usage

€ S;:dividend. S2: divisor. D: quotient and remainder.
Explanation

€ When the content of the register designated by S is divided by the content of the
register designated by S,, the quotient will be stored in the register designated
by D; division is performed entirely using binary floating-point numbers.

m  If the source operand S; or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in division.

€ When X1=0n, the binary floating point number (D1, DO) will be divided by the
P binary floating point number (D11, D10), and the quotient stored in the register
designated by (D21, D20).

X1
—— DEDIV DO D10 D20

€ When X2 =On, the binary floating point number (D1, D0) will be divided by
K1,234 (which has been automatically converted to a binary floating-point
number), and the results stored in (D11, D10).

X2
—— DEDIV DO K1234 | D10
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API . . . .
124 D EXP p EDNCD) Binary floating point number obtain exponent
Bit device Word device :16-bit command - -
X' Y|M K/|H KX KnY KM T | c | D — =+ - - Lo -
S * | ok O
D x |-32-bit command (9 STEP)
Notes on operand usage: - DEXP = Continuous :DEXPP  Pulse
Please refer to the function specifications table for each device in| ... -executiontype- . _execution type -

series for the scope of device usage )
Flag signal: none

. B S: operation source device. D: operation results device.
Explanation

B Taking e =2.71828 as a base, S is the exponent in the EXP operation.
B [D+1>D]=EXPIS +1:S]

B Valid regardless of whether the content of S has a positive or negative value. The
designated register D must have a 32-bit data format. This operation is performed
using floating-point numbers, and S must therefore be converted to a floating
point number.

B Content of operand D =e S ; e=2.71828, S is the designated source data
B When MO is On, the value of (D1, DO) will be converted to a binary floating point
number, which will be stored in register (D11, D10).

B When M1 is On, the EXP operation is performed on the exponent of (D11, D10);
its value is a binary floating point number stored in register (D21, D20).
0

|| | DFLT DO D10|

M1
|| | DEXP D10 D20

END
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API . . . . .
125 D LN p EDNCD) Binary floating point number obtain logarithm
Bit device Word device 16-bit command - -
XY M K H |KnX |KnY KnM| T C o - - ‘- & -
S * | ok S
D % |-32-bit command (9 STEP)
Notes on operand usage: - DLN = Continuous = DLNP = Pulse
Please refer to the function specifications table for each device in| ... .executiontype -~ execution type -

series for the scope of device usage )
Flag signal: none

. W S: operation source device. D: operation results device.
Explanation

W Taking e =2.71828 as a base, S is the exponent in the EXP operation.
m [D+1:>D]=EXPIS +1: S

B Valid regardless of whether the content of S has a positive or negative value. The
designated register D must have a 32-bit data format. This operation is
performed using floating-point numbers, and S must therefore be converted to a
floating point number.

B Content of operand D =e S ; e=2.71828 » S is the designated source data

B When MO is On, the value of (D1, DO) will be converted to a binary floating point

number, which will be stored in register (D11, D10).

B When M1 is On, the EXP operation is performed on the exponent of (D11, D10);

its value is a binary floating point number stored in register (D21, D20).
MO

| | DFLT DO D10|

M1
|| | DLN D10 D20 |

END
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API . . . ,
127 D ESQR p O D Binary floating point number find square root
Bit device Word device A6-bitcommand
X Y M K H KnX|KnY | KnM| T C D [ — s ==
S k % S S
D % |-32-bit command (9 STEP)
Notes on operand usage: "DESQR ' Continuous -DESQR:  Pulse |
Please refer to the function specifications table for each device in|=-.....____ “executiontype- _ P____- execution type -

series for the scope of device usage .
Flag signal: none

Explanation B S: source device for which square root is desired D: result of finding square root.

B When the square root is taken of the content of the register designated by S, the
result is temporarily stored in the register designated by D. Taking square roots
is performed entirely using binary floating-point numbers.

B |f the source operand S refers to a constant K or H, the command will transform
that constant into a binary floating point number for use in the operation.

B When X0=0n, the square root is taken of the binary floating point number (D1,
P DO0), and the result is stored in the register designated by (D11, D10).

X0

F——-{DESQR| DO D10

(D1,D0) —» (D11, D10)

Binary floating Binary floating
point point

B When X2 =On, the square root is taken of K1,234 (which has been automatically
converted to a binary floating-point number), and the results stored in (D11,
D10).

X2
F——-JDESQR| K1234 | D10
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API INT ® @ Binary floating point number — BIN whole
129 D P number transformation
Bit device Word device 16-bit command - -
X Y M K H |KnX KnY KnM| T C D - - = - ST s -
S Kl
D % |-:32-bit command (9 STEP)
Notes on operand usage: - DINT - Continuous - DINTP - Pulse
Please refer to the function specifications table for each device in|_.__.__.___€xecutiontype _execution type

series for the scope of device usage )
Flag signal: none

Explanation B S: the source device to be transformed. D: results of transformation.

B The content of the register designated by S is transformed from a binary floating
point number format into a BIN whole number, and is temporarily stored in D. The
BIN whole number floating point number will be discarded.

B The action of this command is the opposite of that of command API 49 (FLT).

B When X0=0n, the binary floating point number (D1, DO) is transformed into a

BIN whole number, and the result is stored in (D10); the BIN whole number
floating point number will be discarded.

X0
|| {DINT DO D10 |

END
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API . . . .
130 D SIN p (@ RCD) Binary floating point number SIN operation
Bit device Word device 16-bitcommand |
X Y | M K  H KnXKnYKkeM T | cCc | D — @ - o= - I
S * | ok K
D % |:32-bit command (9 STEP)
Notes on operand usage: - DSIN : Continuous : DSINP :  Pulse

Please refer to the function specifications table for each device in series :
for the scope of device usage

Explanation

Flag signal: none
S: the designated source value. D: the SIN value result.
S is the designated source in radians.

The value in radians (RAD) is equal to (angle x11/180).

The SIN obtained from the source value designated by S is stored in D.

The following figure displays the relationship between the arc and SIN results:

R S: Radian
A R: Result (SIN value)

B When X0=0n, the SIN value of the designated binary floating point number (D1,

DO0) in radians (RAD) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F——- DSIN DO D10

@ | D1 | DO | RADVaIUe(X;’Iﬂ'iSO)

binary floating point

@ | D 11 | D10 |S|N value
binary floating point
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API : . . :
131 D CcOoSs p EDNC D) Binary floating point number COS operation
Bit device Word device A6-bit command - - :
X Y | M K H |KnX KnY |[KnM| T C oy - - - ‘" = ‘= °
S % % K
D % |-32-bit command (9 STEP)
Notes on operand usage: - DCOS = Continuous DCOSP - Pulse
Please refer to the function specifications table for each device in -......___- _executiontype- - -_execution type -

series for the scope of device usage .
Flag signal: none

B S: the designated source value. D: the COS value result.
Explanation

B The source designated by S can be given as radians or an angle; this is decided
by flag M1018.

B When M1018=0ff, the operation is in radians mode, where the radians (RAD)
value is equal to (angle x11/180).

B When M1018=0n, the operation is in the angle mode, where the angular range is
0°< angle <360°.

B When calculation results yield 0, M1020=0n.
B The COS obtained from the source value designated by S is stored in D.

The following figure displays the relationship between the arc and SIN results:

R S: Radian
A R: Result (COS value)

B When X0=0n, the COS value of the designated binary floating point number (D1,

DO0) in radians will be stored in (D11, D10), with the content consisting of a binary
floating point number.

X0
——-y Dcos DO D10

| RAD value ( x ©/180)
binary floating point

& | b1 [ po

CoOsvalue
binary floating point

@ | b1 | p1o |
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API . . . .
132 D TAN p EDNCD) Binary floating point number TAN operation
Bit device Word device :16-bitcommand - -
X' Y|M K|H KX KnY KM T c | D[ — =+ - - Lot -
S * | % O
D % |-32-bit command (9 STEP)
Notes on operand usage: - DTAN = Continuous ' DTANP = Pulse
Please refer to the function specifications table for each device in| ... -executiontype - ____ execution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source value. D: the TAN value result.
Explanation

B The source designated by S can be given as radians or an angle; this is decided by
flag M1018.

B When M1018=0ff, the operation is in radians mode, where the radians (RAD) value
is equal to (angle x11/180).

B When M1018=0n, the operation is in the angle mode, where the angular range is
0°< angle <360°.

B When calculation results yield 0, M1020=0n.
B The TAN obtained from the source value designated by S is stored in D.

The following figure displays the relationship between the arc and SIN results:

S:arc angle data
R: result (TAN value)

"
'
"
i

B When X0=0n, the TAN value of the designated binary floating point number (D1,

DO0) in radians (RAD) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F——- DTAN DO D10

| RAD value (degree x ©/ 180)
binary floating point

& | p1 | po

4

TAN value
@ | D11 | D 10 binary floating point
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f\;ls D ASIN p (@ RCD) Binary floating point number ASIN operation
Bit device Word device :16-bit command , ] :
X Y | M K H |KnX |KnY |[KnM| T C o- -+ - ‘- > =
S * | % K .
D % |-32-bit command (9 STEP) :
Notes on operand usage: - DASIN - Continuous - DASINP - Pulse :
Please refer to the function specifications table for each device in/-....__.__. ~executiontype: - éxecution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the ASIN value result.

B ASIN value =sin™'

The figure below shows the relationship between input data and result:

S: Input (SIN value)
R: Result (ASIN value)

B When X0=0n, the ASIN value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DASIN DO D10
@ | p1 | Do | Binaryfloating point
iy
@l D11 | D10 |ASINvaIue

binary floating point
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API . . . .
134 D ACOS P O @ Binary floating point number ACOS operation
Bit device Word device d6-bitcommand
X Y M K H KnX|KnY | KnM| T C D - = o s =
S k % K| .
D %« |-32-bit command (9 STEP)
Notes on operand usage: 'DACOS : Continuous DACOS = Pulse
Please refer to the function specifications table for each device in--.._..__. ~executiontype - P ___:execution type :

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the ACOS value result.
Explanation

B ACOS value =cos™
The figure below shows the relationship between input data and result:

A

S: Input (COS value)
R: Result (ACOS value)

B When X0=0n, the ACOS value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F——DACOS| DO D10
s) | D1 | DO | Binary floating point
ACOS value
@ | D11 | D10 |binaryf|oating point
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API . . . .
135 D ATAN p O @D Binary floating point number ATAN operation
Bit device Word device 16-bitcommand
XY M| K| H|KX/KnY KM T ' ¢c | D [ — =+ — o= o —
S * | ok X
D % |-32-bit command (9 STEP)
Notes on operand usage: - DATAN : Continuous 'DATANP.  Pulse
Please refer to the function specifications table for each device in-......___ ~executiontype: _execution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the ATAN value result.
Explanation

B ATAN value =tan

The figure below shows the relationship between input data and result:

R
S:Input (TAN value)
R: Result (ATAN value)
R R LT EEREELSET TP PRPPPPrE
2
0 »S
z .......................
2

B When X0=0n, the TAN value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
1 DATAN| DO D10
D) | D1 | DO | Binary floating point

ATAN value
binary floating point

@ | p11 | p1o |
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API

136 D SINH p O D Binary floating point number SINH operation
Bit device Word device 16-bitcommand
X/ Y|M| K| HIKX[KnY KM T ¢c | D — = — o — o=
S * | ok O .
D % |-32-bit command (9 STEP) :
Notes on operand usage: - DSINH : Continuous ‘DSINHP Pulse
Please refer to the function specifications table for each device in..._.._.__ ~executiontype - _execution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the SINH value result.
Explanation

B SINH value =(es-e)/2

Bm  When X0=0n, the SINH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DSINH| DO D10
D) | D1 | DO | binary floating point

4

@ | b1 | p1o |

SINH value

binary floating point
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API . . . .
137 D COSH p EDNCD) Binary floating point number COSH operation
Bit device Word device 16-bit command - -
XY M K H |KnX |KnY KnM| T C o - - ‘- & -
S * | ok S
D % |-32-bit command (9 STEP)
Notes on operand usage: 'DCOSH : Continuous DCOSHP.  Pulse
Please refer to the function specifications table for each device in| ... -executiontype . - execution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the COSH value result.

M COSH value =(es+e®)/2

B When X0=0n, the COSH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
——DCOSH| DO D10
D) | D1 | DO | binary floating point

binary floating point
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API

138 D TANH p EDNCD) Binary floating point number TANH operation
Bit device Word device :16-bit command - -
X' Y|M K/|H KX KnY KM T | c | D — =+ - - Lo -
S * | ok O
D x |-32-bit command (9 STEP)
Notes on operand usage: " DTANH : Continuous 'DTANHP.  Pulse -
Please refer to the function specifications table for each device in| ... -executiontype- . - eéxecution type -

series for the scope of device usage )
Flag signal: none

B S: the designated source (binary floating point number). D: the TANH value result.

B tanh value =(es-es)/(es+e®)

B When X0=0n, the TANH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a binary
floating point number.

X0
——— DTANH| DO D10
D) | D1 | DO | binary floating point
@) | D 11 | D10 | TANH value

binary floating point

16-91



Chapter 16 PLC Functions Applications | CFP2000

API .
160 TCMP p Gy G2 G» & (@ Comparison of calendar data
Bit device Word device e . :
X! Y| M| K| H KnX|KnY KnM| T | ¢ | D [16-bitcommand (11 STEP) , :
S1 * | % * * | % * * % | TCMP : Continuous :TCMPP Pulse _
S2 % | % | ok | % | % | % | k| ok |- _executiontype: _execution type -
S3 * ok ok Dk kR kR L *X X I3 bitcommand T :
S * | % = — — _ :
D e e S N ettt ety
Notes on operand usage: Flag signal: none

Please refer to the function specifications table for each device in
series for the scope of device usage

) |
Explanation

&

S+: Sets the hours of the comparison time, setting range is "K0-K23." S,: Sets the
minutes of the comparison time, setting range is "K0-K59." S3: Sets the seconds of
the comparison time, setting range is "K0-K59." S: current calendar time. D:
Results of comparison.

Compares the time in hours, minutes, and seconds set in S1 - S3 with the current
calendar time in hours, minutes, and seconds, with the results of comparison
expressed in D.

S The hour content of the current calendar time is "K0-K23." S +1 comprises the
minutes of the current calendar time, and consists of "K0-K59." 8 +2 comprises the
seconds of the current calendar time, and consists of "K0-K59."

The current calendar time designated by S is usually compared using the TCMP
command after using the TRD command to read the current calendar time. If the
content value of S exceeds the range, this is considered an operating error, the
command will not execute, and M1068=0n.

When X10=0n, the command will execute, and the current calendar time in
D20-D22 will be compared with the preset value of 12:20:45; the results will be
displayed in M10-M12. When X10 On—Off, the command will not be executed, but
the On/Off status prior to M10-M12 will be maintained.

If results in the form of 2, <, or # are needed, they can be obtained by series and
parallel connection of M10-M12.

10

I TCMP K12 K20 K45 D20 M10

M10 D20 (hr)

—] —— ONwhen12: 20: 45 > | D21(min)

D22(sec)

M11 D20 (hr)

— ——ONwhen 12: 20: 45 = | D21(min)

D22 (sec)

M12 D20 (hr)

— —— ONwhen12: 20: 45 <« [ D21 (min)

D22(sec)
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API .
161 TZCP p EDEHNEDNE D) Comparison of calendar data
Bit device Word device “16-bit command (9 STEP) oo g
X Y M| K[| H KX KY KM T | C | D 7zCP : Continuous : TZCPP Pulse
S1 lll I IR _executiontype _execution type -
S2 x | k| ok
S * * % [:32-bit command
D % % : — : — : — : —

Notes on operand usage: . )
Please refer to the function specifications table for each device in Flag signal: none
series for the scope of device usage

B S;: Sets the lower limit of the comparison time. S2: Sets the upper limit of the
Explanation . . . .
comparison time. S: current calendar time. D: Results of comparison.
B Performs range comparison by comparing the hours, minutes, and seconds of the
current calendar time designated by S with the lower limit of the comparison time

set as S¢1 and the upper limit of the comparison time set as S, and expresses the
results of comparison in D.

B S-S +1-8; +2: Sets the hours, minutes, and seconds of the lower limit of the
comparison time.

B S;-8S;+1-8; +2: Sets the hours, minutes, and seconds of the upper limit of the
comparison time.

B S-.S+1-8+2: The hours, minutes, and seconds of the current calendar time

B The DO designated by the S listed in this program is usually obtained by
comparison using the TZCP command after using the TRD command in advance to
read the current calendar time. If the value of 84, Sz, or S exceeds the range, this is
considered an operating error, the command will not execute, and M1068=0n.

B When the current time S is less than the lower limit value S4 and S is less than the
upper limit value Sz, D will be On. When the current time S is greater than the lower
limit value S4 and S is greater than the upper limit value Sz, D +2 will be On; D +1
will be On under other conditions.

B \When X10=0n, the TZCP command executes, and one of M10-M12 will be On.

When X10=0ff, the TZCP command will not execute, and M10-M12 will remain in
the X10=0ff state.

X10
}—H TZCP DO D20 D10 M10

M10 DO (hr) D10 (hr)

—] — D1 (min) > D11 (min),
ON when D2 (sec) D12 (sec)
M11 DO (hr) < [R10(hn| _ [ D20 (hr)

— — D1 (min) = | D11(min)) = | D21 (min
ON when D2 (sec) D12 (sec) D22 (sec
M12 D10 (hr) D20 (hr)

— — D11 (min) > [D21(min)
ON when D12 (sec) D22 (sec)
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API

162 TADD
Bit device
XY [ M

S1

S2

D

p Gy G M Calendar data addition
Word device :16-bit command (7 STEP) -
K H KnX! KnY KnM T C D | TADD : Continuous : TADDP : Pulse
* | ok ok . -executiontype - execution type -
* ¥ X adicommand T
* * * -

Notes on operand usage: P R EERRREEEEEEEEEE e SRR :

Please refer to the function specifications table for each device in
series for the scope of device usage

) |
Explanation

.

}j

® Flag signal: M1020 Zero flag
M1022 Carry flag
M1068 Calendar error

S.: time addend. S.: time augend. D: time sum.

The calendar data in hours, minutes, and seconds designated by S is added to the
calendar data in hours, minutes, and seconds designated by S4, and the result is
stored as hours, minutes, and seconds in the register designated by D.

If the value of 84 or S, exceeds the range, this is considered an operating error, the
command will not execute, M1067, M1068=0On, and D1067 will record the error
code OE1A (HEX).

If the results of addition are greater than or equal to 24 hours, carry flag
M1022=0n, and D will display the results of addition minus 24 hours.

If the results of addition are equal to 0 (0 hours, 0 minutes, 0 seconds), zero flag
M1020=0n.

When X10=0n, the TADD command will be executed, and the calendar data in
hours, minutes, and seconds designated by D0 to D2 will be added to the calendar
data in hours, minutes, and seconds designated by D10 to D12, and the results are
stored as a total number of hours, minutes, and seconds in the registers
designated by D20 to D22.

10
——- TADD DO D10 D20

DO 8(hr) D10  6(hr) D20 14(hr)
D1 10miny + [D1140(min) —» [D2150(min
D2 20(sec D12 6(sec) D22 26(sec
8:10:20 6:40:6 14: 50: 26
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163 TSUB
Bit device
XY | ™

S1

S2

D

Chapter 16 PLC Function Applications | CFP2000

p Gy Gy @ Calendar data subtraction
Word device :16-bit command (7 STEP) -
K H |KnX KnY KnM|' T C D | TSUB : Continuous : TSUBP : Pulse
x | ok | ok .. _executiontype - execution type -
* kK s icommand T
* | ok | ok -

Notes on operand usage: R R S B Rt :

Please refer to the function specifications table for each device in

* Flag signal: M1020 Zero flag

series for the scope of device usage M1022 Carry flag

) ]
Explanation

|
Example

M1068 Calendar error
S time minuend. Sz: time augend. D: time sum.

Subtracts the calendar data in hours, minutes, and seconds designated by Sz from
the calendar data in hours, minutes, and seconds designated by S4, and the result
is temporarily stored as hours, minutes, and seconds in the register designated by
D.

If the value of S1 or Sz exceeds the range, this is considered an operating error, the
command will not execute, M1067, M1068=0On, and D1067 will record the error
code OE1A (HEX).

If subtraction results in a negative number, borrow flag M1021=0n, and the result of
that negative number plus 24 hours will be displayed in the register designated by
D.

If the results of subtraction are equal to 0 (0 hours, 0 minutes, 0 seconds), zero flag
M1020=0n.

When X10=0n, the TADD command will be executed, and the calendar data in
hours, minutes, and seconds designated by D10 to D12 will be subtracted from the
calendar data in hours, minutes, and seconds designated by DO to D2, and the
results are stored as a total number of hours, minutes, and seconds in the registers
designated by D20 to D22.

X10
}—¢ ——1 TSUB DO D10 D20

DO 20(hr) D10 14(hr) D20 5(hr)
D1 20(min - D11 30(min) —» |D2149(min
D2 5(sec D12 8(sec D22 57(sec))
20: 20: 5 14: 30: 8 5: 49: 57
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API
166

D

Notes on operand usage:
Please refer to the function specifications table for each device in|:
series for the scope of device usage :

TRD
Bit device
XY [ M

) |
Explanation

|
Example

p @ Calendar data read
Word device 16-bit command (3STEP)
K H KnX|KnY KnM| T C D TRD : Continuous : 120 Pulse
% | ok ok . .executiontype _execution type -

32-bit command

« Flag signal: none
S4: time minuend. Sz: time augend. D: time sum.

D: device used to store the current calendar time after reading.

The EH/EH2/SV/EH3/SV2/SA/SX/SC main units have a built-in calendar clock, and
the clock provides seven sets of data comprising year, week, month, day, hour,
minute, and second stored in D1063 to D1069. The TRD command function allows
program designers to directly read the current calendar time into the designated
seven registers.

D1063 only reads the two right digits of the Western calendar year.

When X0=0n, the current calendar time is read into the designated registers DO to
D6.

In D1064, 1 indicates Monday, 2 indicates Tuesday, and so on, with and 7

indicating Sunday.

—>|<(|)—‘ TRD DO
SpeEl Item Content CrEmEE Item
D D

D1063 | vestorm)| 979 | = | D0 |ivediem)
D1064 | Weeks 1~7 —> D1 Weeks
D1065 | Month 1~12 —> D2 Month
D1066 Day 1~31 —> D3 Day

D1067 Hour 0~23 — D4 Hour

D1068 | Minute 0~59 —> D5 Minute
D1069 | Second 0~59 —> D6 Second
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API .
170 D GRY p O D BIN—GRAY code transformation
Bit device Word device Eifé-Bift’c*éiﬁhié’r{d’(éSTEP} ””””” -
XY | M K H |KnX|KnY |[KnM| T C D | GRY : Continuous : GRYP : Pulse
S *k * * * % * *k % -executiontype - - execution type -
D * | ok | ok | ok | ok |ooe- . -

:32-bit command (9 STEP)
Notes on operand usage:

Please refer to the function specifications table for each device |n' DGRY Contlnuous DGRYP PU|Se
series for the scope of deviceusage oo o EREEEERELLURERL. o SAERTTELLVER

e Flag signal: none

B S: source device. D: device storing GRAY code.
Explanation

B Transforms the content value (BIN value) of the device designated by S to GRAY
code, which is stored in the device designated by D.

B The valid range of S is as shown below; if this range is exceeded, it will be
considered an error, and the command will not execute.

16-bit command: 0~32,767
B 32-bit command: 0~2,147,483,647

B \When X0=0n, the constant K6513 will be transformed to GRAY code and stored in
Example DO

%0
—— GRY | KE513 o0

b1 5
k&513=H13971 [a|o]o]1[1]a|of1|a]1]1]1]o]afo]1]

k15 :

GRay CODE 6513 [ofafa[1[a]tTo[1 1T+ o o] To]o]1]
DO
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API
171 D

Bit device

XY
S
D

Notes on operand usage:
Please refer to the function specifications table for each device in|:

GBIN

p GO @ GRAY code —BIN transformation

Word device :16-bit command (5 éﬂéﬁ) ”””” -
K H [KnX|KnY KnM| T C D | GBIN : Continuous : GBINP : Pulse
k| ok | ok | ok | ok | ok | k| ok ... _execution type " execution type -

kLR LR LR LR a5 command (@ STER) T :

- DGBIN : Continuous DGBINP Pulse

series for the scope of deviceusage @ |eeoeaooos -executiontype: - - execution type :

) |
Explanation

|
Example

e Flag signal: none
S: source device used to store GRAY code. D: device used to store BIN value after
transformation.

The GRAY code corresponding to the value of the device designated by S is
transformed into a BIN value, which is stored in the device designated by D.

This command will transform the value of the absolute position encoder connected
with the PLC's input and (this encoder usually has an output value in the form of
GRAY code) into a BIN value, which is stored in the designated register.

The valid range of S is as shown below; if this range is exceeded, it will be
considered an error, and the command will not execute.

16-bit command: 0~32,767
32-bit command: 0~2,147,483,647

When X20=0n, the GRAY code of the absolute position encoder connected with
input points X0 to X17 will be transformed into BIN value and stored in D10.

X20
F—— GBIN | K4X0 D10

X17 K4X0 X0
GRAY coDE 6513 [0]o|o[1]o]1]o[1]1]1]o]0]1]0fo]1]

b15 : b0

H1971=K6513 [0]o[o[1]1]o[o]1]o[1]1]1]0]o[o]1]
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API
215~ | LD# Contact form logical operation LD#
217
Bit device Word device A6-bitcommand (5STEP)
X Y M| K| H KX KnY KM T | C | D | LD# @ Continuous : — - _
S1 k| ok | ok | ok | ok | % | ok | ok [ .executiontype: O :
S2 G LR LR X DX bt command (9STER) e :
otes on operan usage. # | | DLD# : Continuous - — —
Please refer to the function specifications table for each device in: “execution type©

series for the range of device usage
Flag signal: none

. B S;: data source device 1. S,: data source device 2.
Explanation

B This command performs comparison of the content of $4 and S; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is O.

B The LD#This command can be used while directly connected with the busbar

API No. 16-bit 32-bit Cond.ItIOI'.]S for Conditions for inactivation
commands | commands activation
215 LD& DLD& Sq &| S, [#0 S & S, [=0
216 LD| DLD| Sq || S2 |#0 S | S, [=0
217 LDA DLDA S A8y |70 S A S, (=0

&: logical AND operation.
|: logical OR operation.
A: logical XOR operation.

When the content of CO and C10 is subjected to the logical AND operation, and
P the result is not equal to 0, Y10=0n.

When the content of D200 and D300 is subjected to the logical OR operation, and
the result is not equal to 0, and X1=0n, Y11=0n and remains in that state.

bg | co | cio

X1
LD | | D200 | D300 —l——— SET | Y11
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API
218~ o AND# Contact form logical operation AND#
220
Bit device Word device A6bitcommand (5STEP)
X Y| M K| H KnX KnY KnM| T | C | D | AND# : Continuous = — -
X k | ok | ok | ok | ok | % | ok | %k [ . execution type : _ S
32 G PR LR LR L Sabitcommand (@STER) o j
otes on operand usage: #:& | " DAND# : Continuous @ — -
Please refer to the function specifications table for each device in © ‘executiontype'

series for the scope of device usage
Flag signal: none

. B S;: data source device 1. S,: data source device 2.
Explanation

B This command performs comparison of the content of S4 and S; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is 0.

B The AND# command is an operation command in series with the contact.

API No. 16-bit 32-bit Cond.'t'or.ls for Conditions for inactivation
commands | commands activation
218 | AND& DAND& | g, |&| S, |#0 | S¢ |& | S, |=0
219 AND| DAND| S || S2 |#0 S | S, |=0
220 ANDA DANDA S1 |2 S [#F0 S A S, |=0

&: logical AND operation.
|: logical OR operation.

A: logical XOR operation.

When X0=On and the content of CO and C10 is subjected to the logical
AND operation, and the result is not equal to 0, Y10=0n.

When X1=0ff and D10 and DO is subjected to the logical OR operation, and the

result is not equal to 0, Y11=0n and remains in that state.

B When X2 =On and the content of the 32-bit register D200(D201) and 32-bit

register D100(D101) is subjected to the logical XOR operation, and the result is
not equal to 0 or M3=0n, M50=0n.

X0
——— ANDg | co | c1o
X1
—/F—— AND | D10 DO SET Y11
X2
— —— DANDA| D200 [ D100 M50
M3
|
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API
21~ o OR# Contact form logical operation OR#
223
Bit device Word device :16-bit command (5STEP)
X! Y M| K| H/[KX/KnYKnM| T | ¢ | D  OR# : Continuous : — -
S1 k ook | ok | ok | ok | ok | ok | ok . .executiontype: -
§2t . * | * ,*& LR LR LR DX 5 bt command (9 STER) o :
otes on operand usage: # o ‘_l‘ | DOR# : Continuous — —
Please refer to the function specifications table for each device in: ‘executiontype:

series for the scope of device usage
Flag signal: none

. B S,: data source device 1. S,: data source device 2.
Explanation

B This command performs comparison of the content of S1 and S; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is O.

B The OR# command is an operation command in series with the contact.

API No. T6-bit S2-bit Cond.ItIOI)S for Conditions for inactivation
commands | commands activation
221 | OR& DOR& St & S; [0 | S & S; |=0
222 OR| DOR| S | S2 |#0 S | S, |=0
223 ORA DORA S NS, |F0 S A S, [=0

&: logical AND operation.
|: logical OR operation.

A: logical XOR operation.

When X1=0On or the content of CO and C10 is subjected to the logical
AND operation, and the result is not equal to 0, YO=0On.

When X2 and M30 are both equal to On, or the content of 32-bit register D10

(D11) and 32-bit register D20 (D21) is subjected to the logical OR operation, and

the result is not equal to 0, or the content of the 32-bit counter C235 and the 32-bit

register D200 (D201) is subjected to the logical XOR operation, and the result is

not equal to)?1, M60=0n.

! J CoD

— OR & | CO c10

X2 M30
— | | | M60

— DOR| | D10 D20

—1 DOR A D25 D200
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API
224~ |o LD Contact form compare LD*
230
Bit device Word device A6bitcommand  (5STEP)
X Y| M K| H KnX KnY KnM| T | ¢ | D | LD¥ : Continuous = — - :
X x | ok ok | ok | ok | ok ok | ok [ .executiontype. . =
32 G P B R L Sabicommand (9STER) o 3
otes on operand usage: Hi=a>e<h<>r=c= TDHIDK C Continuous | — —
Please refer to the function specifications table for each device in. — ‘executiontype

series for the scope of device usage
Flag signal: none

. B S;: data source device 1. S,: data source device 2.
Explanation

B This command compares the content of S4 and S,. Taking APl 224 (LD=) as an
example, this command will be activated when the result of comparison is
"equal," and will not be activated when the result is "unequal."

B The LD* can be used while directly connected with the busbar

API No. |16-bit commands|32-bit commands Coancczii\t/igggnfor Ciﬁr;((j:ﬁi\;);iso;or
224 LD= DLD= S1=S; S1#S,
225 LD > DLD > S > S, S8,
226 LD < DLD < S1 < S, S1=8S,
228 LD < > DLD <> S1#8S, S1=39S;
229 LD< = DLD < = $:1<8S; S$:1> S,
230 LD>= DLD > = S$1= 8 S1< 82

B When the content of C10 is equal to K200, Y10=0n.
P B When the content of D200 is greater than K-30, and X1=0n, Y11=0n and remains
in that state.

— b= | k200 [ c10 | Y10

X1
— LD> | D200 [ K-30 FHF——— SET [ Y11

—— DLD> | K678493] C20 | M50
M3
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API
23~ \o AND3¥ Contact form compare AND*
238
Bit device Word device 5_1_6-_5i:[_66fﬁh%é_r{d_.__(5__S_'I_'I_E_I5§ """"""""""""""
X Y M| K| H KX KnY KnM| T | C | D | AND:¢ : Continuous @ — - :
S1 k| ok | ok | ok | ok | % | ok | ok [ .executiontype: O :
52 SR LE KR xR R X Sbitcommand (@8TER) T :,
otes on operand usage: i=a>a<h<e=c= "BANDs - Continuous - —
Please refer to the function specifications table for each device in: — “execution type©

series for the scope of device usage
Flag signal: none

. B S,: data source device 1. S,: data source device 2.
Explanation

B This command compares the content of §4 and S,. Taking API 232 (AND=) as an
example, when the result of comparison is equal, this command will be activated;
when the result of comparison is unequal, this command will not be activated.

B The AND* command is a comparison command in series with a contact.

API No. [16-bit commands|32-bit commands C(;ncciii\t/i:t?;:or Ci?]ggit’:i\?aqisoaor
232 AND = DAND = S$1=9S; S1#S;
233 AND > DAND > S1> S, $1<8S;
234 AND < DAND < S$1< S, S$1= S,
236 AND < > DAND < > S$1# 8, S1 =82
237 AND < = DAND < = $1<8S; S1> S,
238 AND > = DAND > = S1= 8, S1< 82

B When X0=0n and the current value of C10 is also equal to K200, Y10=0n.
P B When X1=0ff and the content of register DO is not equal to K-10, Y11=0On and
remains in that state.

B When X2 =On and the content of the 32-bit register DO(D11)is less than 678,493,
or M3=0n, M50=0n.
X0

L |—— anD= | k200 | c10
X1
—f—— AND<>| K-10 DO SET Y11
X2
— —— DAND> | K678493| D10 M50
M3
|
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API
240~ |5 OR3X Contact form compare OR*
246
Bit device Word device A6bitcommand (5STEP)
X Y| M K| H KnX KnY KnM| T | ¢ | D | ORx . Continuous = — - :
S1 x | ok | ok ok | x| ok | ok | ox [ .executiontype: .
32 G P B R L Sabitcommand (@STER) o 3
otes on operand usage: Mz s 2 . | DORx : Continuous @ — —
Please refer to the function specifications table for each device in. — ‘executiontype

series for the scope of device usage
Flag signal: none

. B S;: data source device 1. S,: data source device 2.
Explanation

B This command compares the content of S4 and S,. Taking API 240 (OR=) as an
example, when the result of comparison is equal, this command will be activated;
when the result of comparison is unequal, this command will not be activated.

® The OR* command is a compare command in parallel with a contact.

APl No. |16-bit commands|32-bit commands Coancczil\t/lgggnfor Ciﬁr;ggl\;);iso;or
240 OR= DOR= S =S, S1#S,
241 OR> DOR> S1> S $1=8S;
242 OR< DOR< S$1< S, S1= 8,
244 OR<> DOR< > S1#8S; S1=98
245 OR< = DOR< = $1 <8, S1> S,
246 OR> = DOR> = S1 =S, S1< S,

B When X0=0n and the current value of C10 is also equal to K200, Y10=0n.
P ®  When X1=0ff and the content of register DO is not equal to K-10, Y11=0On and
remains in that state.

B When X2 =On and the content of the 32-bit register DO(D11) is less than 678,493,

or M3=0On, M50=0n.
X1

ki >
— OR>= | k200 | c10 }——

X2 M30
— | | | M60

— DOR>=| D100 | K100000 |—
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API
275~ FLD3 Floating point number contact form compare LD*
280
Bit device Word device 6-bitcommand
XY | M| K H |KnX|KnY KnM| T Cc D | i SRR s SR
S1 * * * oo P e .
S2 * * :32-bit command : (9 STEP) .
. : FLD3 : Continuous @ — —
Notes on operand usage: # & A : " executi : : :
) e SRR S .executiontype. . e .
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

. € S,;: data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of S4 and S,. Taking "FLD="as an example,
if the result of comparison is "equal," this command will be activated; but it will not
be activated when the result is "unequal.”

€ The FLD* command can directly input floating point numerical values (for
instance: F1.2) to the S+, Sz operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

275 FLD= S1=82 S1#8S,

276 FLD > S > S, S18S;

277 FLD < S1< S, S$1= 8

278 FLD< > S1#S2 S$1 =98

279 FLD< = $1 S, S1> S,

280 FLD>= S1= S, S1 <82

|
@ When the floating point number of register D200 (D201) is less than or equal
to F1.2, and X1 activated, contact Y21 will be activated and remain in that state.
X1

FLD<= D200 F1.2 P~ p—— SET Y21
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API
281~ FAND % Floating point number contact form compare AND*
286
Bit device Word device A6bitcommand T
XY | M| K H [KnX | KnY KnM| T C D |t R S, e
> X ki cemman a @EstER) T
:32-bit comman
Xk * *
ﬁzt d ; C& [ A "FAND3¢ : Continuous = — -
01es on operand usage. # . ,l R .executiontype. .=
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

. € S;: data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of 84 and S,. Taking "FAND=" as an
example, if the result of comparison is "equal," this command will be activated;
but it will not be activated when the result is "unequal."

€ The FAND* command can directly input floating point numerical values (for
instance: F1.2) to the S+, Sz operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

. Conditions for Conditions for

AFIRNE Sl SIS activation inactivation

281 FAND = S1=8S, S1# 82

282 FAND > S1 > S, S$1 =8,

283 FAND < S1< S, S1 =S,

284 FAND < > S1#8S; S1=8S;

285 FAND < = $1 S, S > S,

286 FAND > = S1= 8 S1< S,

||
€ When X1=0ff, and the floating point number in register D100 (D101) is not equal
P to F1.2, Y21=0n and remains in that state.
X1

FAND<> F1.2 DO SET Y21
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API
287~ FOR:% Floating point number contact form compare OR*
292
Bit device Word device 6-bitcommand
XY | M| K H |KnX|KnY KnM| T Cc D | i SRR s SR
S1 * * * oo P e .
S2 * * * :32-bit command : (9 STEP) .
. : FOR3¢ : Continuous — —
Notes on operand usage: # & A : " executi : : :
) e SRR S _executiontype. . e .
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

. € S,;: data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of 84 and S,. Taking "FOR=" as an
example, if the result of comparison is "equal," this command will be activated;
but it will not be activated when the result is "unequal."

€ The FOR* command can directly input floating point numerical values (for
instance: F1.2) to the S41, Sz operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

: Conditions for Conditions for
HFIE: S S IIEES activation inactivation
287 FOR= S1 =8, S1# S,
288 FOR > S > S, S18S;
289 FOR< S1 < S, S1 =289,
290 FOR< > S1# 82 S1=92
291 FOR< = $1 S, S1> S,
292 FOR> = S1 =8, S1 <8,
|
€ When X2 and M30 are both equal to "On," or the floating point number in register
P D100 (D101) is greater than or equal to F1.234, M60=0n.
X2 M30
I { | J M60
FOR>= D100 F1.234
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16-6-5 Detailed explanation of driver special applications commands

API
139 RPR Read servo parameter
Bit device Word device 16-bit command  (5STEP)
X Y| M| K| H KX KnY/KnM| T | C | D | RPR : Continuous : RPRP Pulse
S1 * % * _executiontype - execution type °
S2 S :

Notes on operand usage: none 532'bit command

'#iéé'éi'g}hé?'r{éhé'"""""""""

u @ Parameter address of data to be read. : Register where data to be

read is stored.

API

140 WPR Write servo parameter
Bit device Word device 16-bitcommand (5 STEP)
X Y M K H [KnX KnY KnM| T C D |1 WPR : Continuous : WPRP : Pulse

S1 * X * _.executiontype; ~ :execution type;

S2 x| % * f:jﬁjﬁ _____________________________________________
Notes on operand usage: none :

Flag S|gnal none

] : Data to write to specified page. : Parameter address of data to be
written.

B  When the data in the CFP2000 driver's parameter H01.00 is read and written
to DO, data from HO01.01 will be read and written to D1.

B  When M0=0n, the content of D10 will be written to the C2000 driver parameter
04.00 (first speed of multiple speed levels).

B When the parameter has been written successfully, M1017=0n.

B The CFP2000's WPR command does not support writing to the 20XX address,
but the RPII\?#| 1cc(})[r]%mand supports reading of 21XX, 22XX.

Example

| | RPR | H100 | DO |
normally open contact of

operatidamonitoring (a) | RPR | H101 | D1 |
MO

-y | wpR [ D10 | H400 |

!ENDI

Recommendation Take care when using the WPR command. When writing parameters, because
most parameters are recorded as they are written, these parameters may only be
revised 109 times; a memory write error may occur if parameters are written more
than 10° times.

Because the following commonly-used parameters have special processing, there are
no restrictions on the number of times they may be written.

P00-10: Control method

P00-11: Speed mode selection

P00-12: P2P position mode

P00-13: Torque mode select

P00-27: User-defined value

P01-12: Acceleration time 1

P01-13: Deceleration time 1
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P01-14: Acceleration time 2
P01-15: Deceleration time 2
P01-16: Acceleration time 3
P01-17: Deceleration time 3
P01-18: Acceleration time 4

P01-19: Deceleration time 4

P02-12: Select Ml Conversion Time mode:
P02-18: Select MO Conversion Time mode:

P04-50 ~ P04-69: PLC register parameter 0 - 19

P08-04: Upper limit of integral
P08-05: PID output upper limit

P10-17: Electronic gear A
P10-18: Electronic gear B

P11-34: Torque command
P11-43: P2P highest frequency
P11-44: Position control acceleration time

P11-45: Position control deceleration time

Calculation of the number of times written is based on whether the written value is
modified. For instance, writing the same value 100 times at the same time counts as
writing only once.

When writing a PLC program, if unsure of usage of the WPR command, we
recommend that you use the WPRP command.
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API .
141 FPID o Driver PID control mode
Bit device Word device :16-bit command (9 STEP) -
XY | M K H |KnX | KnY KnM| T C D | FPID : Continuous : FPIDP : Pulse
S1 * | % * _executiontype _execution type -
S2 ol * obitcommand
S3 * * ol — ; — . . — :
S4 % | ok kT
Notes on operand usage: none Flag signal: none

Explanation u

|

|
Example

|

|

|

: PID reference target value input terminal select. : PID function

proportional gain P. : PID function integral time |. : PID function
differential time D.

The FPID command can directly control the driver's feedback control of
PID parameter 08-00 PID reference target value input terminal selection, 08-01
proposal gain P, 08-02 integral time |, and 08-03 differential time D.

When M0=0n, the set PID reference target value input terminal selection is 0 (no
PID function), the PID function proportional gain P is 0, the PID function integral
time 1 is 1 (units: 0.01 sec.), and the PID function differential time D is 1 (units:
0.01 sec.).

When M1=0n, the set PID reference target value input terminal selection is 0 (no
PID function), the PID function proportional gain P is 1 (units: 0.01), the
PID function integral time | is 0, and the PID function differential time D is O.
When M2=0n, the set PID reference target value input terminal selection is 1
(target frequency input is controlled from the digital keypad), the PID function
proportional gain P is 1 (units: 0.01), the PID function integral time | is 0, and the
PID function differential time D is 0.

D1027: Frequency command after PID operation.

MO
— | FPID HO HO H1 H1
M1
— | FPID HO H1 HO HO
M2
— | FPID H1 H1 HO HO
M1000
— | MOV | D1027 | D1
END
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API .
142 FREQ Driver speed control mode
Bit device Word device :16-bit command (7 STEP) -
XY | M K H |KnX|KnY |[KnM| T C D FREQ : Continuous :FREQP : Pulse
S1 * | % O _executiontype - execution type -
S2 alll B * 3bitcommand :
S3 x| % ; : , , ,

Notes on operand usage: none

Explanation

Flag signal: M1015

n : Frequency command. :Acceleration time. : Deceleration time

B S2, S3: In acceleration/deceleration time settings, the number of decimal places is
determined by the definitions of Pr01-45.

Example

When 01-45=0: units of 0.01 sec.

The setting of 50 for S2 (acceleration time) in the ladder diagram below implies 0.5 sec,

and the S3 (deceleration time) setting of 60 implies 0.6 sec

B The FREQ command can control driver frequency commands, and acceleration and
deceleration time; it also uses special register control actions, such as:
M1025: Control driver RUN(On)/STOP(Off) (RUN requires Servo On (M1040 On) to be
effective)
M1026: Control driver operating direction FWD(Off)/REV(On)
M1040: Control Servo On/Servo Off.
M1042: Trigger quick stop (ON)/does not trigger quick stop (Off).
M1044: Pause (On)/release pause (Off)
M1052: Lock frequency (On)/release lock frequency (Off)

B M1025: Driver RUN (On)/ STOP (Off), M1026: driver operating direction FWD (Off)/ REV
(On). M1015: frequency reached.
When M10=0On, sets the driver
acceleration/deceleration time of 0.
When M11=0n, sets the driver frequency command K3000 (30.00Hz), with an
acceleration time of 50 (0.5 sec.) and deceleration time of 60 (0.6 sec.). (When 01-45=0)

B When M11=0ff, the driver frequency command will now change to 0

[ | frequency command K300(3.00Hz), with an

M1000
} M1025

M11

— | M1026

M1000

— | M1040

M12

— | M1042

M13

— | M1044

M14

— | M1052

M10  M11

— | A {FREQP| K300 | KO | KO |
M11  M10

— | A ['FREQ | K3000 | K50 | K60 |

{ END

B Parameter 09-33 are defined on the basis of whether reference commands have

been cleared before PLC operation

Bit 0 : Prior to PLC scanning procedures, whether the target frequency has been
cleared is 0. (This will be written to the FREQ command when the PLC is

On)
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Bit 1 : Prior to PLC scanning procedures, whether the target torque has been
cleared is 0. (This will be written to the TORQ command when the PLC is
On)

Bit 2 : Prior to PLC scanning procedures, whether speed limits in the torque mode
have been cleared is 0. (This will be written to the TORQ command when
the PLC is On)

Example: When using r to write a program,

MO
I FREQ | K2000 [ K1000 | K1000

| END

If we force MO to be 1, the frequency command will be 20.00 Hz; but when MO is set

as 0, there will be a different situation.

Case 1: When the 09-33 bit 0 is 0, and MO is set as 0, the frequency command will
remain at 20.00Hz.

Case 2: When the 09-33 bit 0 is 1, and MO is set as 0, the frequency command will
change to 0.00Hz

The reason for this is that when the 09-33 bit O is 1 prior to PLC scanning
procedures, the frequency will first revert to 0.

When the 09-33 bit 0 is 0, the frequency will not revert to 0.
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API .
261 CANRX (D) Read CANopen slave station data
Bit device Word device 16-bitcommand (9STEP)
XY | M K H |KnX|KnY ! KnM| T C D |: CANRX : Continuous :CANRXP: Pulse
S1 * | ok S -executiontype - execution type -
S2 alll B 2bitcommand
S3 lll - — N — :
D T e
Notes on operand usage: none Flag signal

[ | : Slave station number. : Main index. : Subindex+bit length.

@: Preset address.

B The CANRX command can read the index of the corresponding slave station.
When it is executed, it will send the SDO message format to the slave station.
M1066 and M1067 will both be 0 at that time, and M1066 will be set as 1 after
reading. If the slave station gives the correct response, it will write the value to the
preset register, and set M1067 as 1. If the slave station has a response error,
M1067 will be set as 0, and an error message will be recorded to D1076 to
D1079.

M1002: When the PLC runs, the command will be triggered once and will set
K4M400 = K1

Afterwards, each time M1066 is 1, it will switch to a different message.

M1002
0 — | MOV K1  K4M400|
start running forward
(instantaneously)
i M1066
6 |} _ | TMR _ T10 K5 |
read & write to
CANopen T10
completed || | ROLP K4M400 K1 |
M400
17 I {CANRXP K1 H6041 H10 D120
M401
20 I [CANRXP K2 H6041 H10 D121|
) M402
sf | [CANTXP K1 D120 H6040 H10]
M403
a7 I |CANTXP K2 D120 H6040 H10 |
M404
57 I { CANFLS  D2025|
speed diagram
-station 1 (H
) M405 sub-station 1 (H)
o1 ] | CANFLS  D2125|
speed diagram
sub-station 1 (H)
65 END
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2Ag‘|1 CANTX o Write CANopen slave station data

Bit device Word device :16-bit command (9 STEP)

X Y M K H [KnX|KnY |KnM!| T C D CANTX Continuous :CANTXP: Pulse
S1 * 2 N N N _executiontype: - execution type :
S2 * | X * XX obitcommand :
S3 * * — — — —
S4 k S e
Notes on operand usage: none Flag signal

| @ Slave station number. : Address to be written. : Main index.

Sublndex+b|t length.

B The CANTX command can write a value to the index of the corresponding slave
station. When it is executed, it will send the SDO message format to the slave station.
M1066 and M1067 will both be 0 at that time, and M1066 will be set as 1 after
reading. If the slave station gives the correct response, it will write the value to the
preset register, and set M1067 as 1. If the slave station has a response error, M1067
will be set as 0, and an error message will be recorded to D1076 to D1079.

API . .

265 CANFLS (D) Refresh special D corresponding to CANopen
Bit device Word device 16-bitcommand (3STEP)
X Y M K H |KnX|KnY|KnM!| T C D [|:CANFLS: Continuous :CANFLSP: Pulse

D * * . __executontype - _execution type:

Notes on operand usage: none P P R ;

Flag signal

u @: Special D to be refreshed.
B The CANFLS command can refresh special D commands. When is a read only

attribute, executing this command will send a message equivalent to that of CANRX
to the slave station, and the number of the slave station will be transmitted back and
refreshed to this special D. When there is a read/write attribute, executing this
command will send a message equivalent to that of CANTX to the slave station, and
the value of this special D will be written to the corresponding slave station.

B  When M1066 and M1067 are both 0, and M1066 is set as 1 after reading, if the slave
station gives a correct response, the value will be written to the designated register,
and M1067 will be set as 1. If the slave station's response contains an error, then
M1067 will be set as 0, and an error message will be recorded to D1076~D1079.

3A§(I) p |COMR o (S1J(52)(83)(D) Internal communications read

Bit device Word device :16-bit command (9 STEP)

X |Y M K H |KnX|KnY|KnM! T C D ICOMR Continuous :ICOMRP: Pulse
S1 * * N S -executiontype: : execution type
S2 ol B * 35 bit command (17 STEP) :
S3 * * DICOMR Continuous :DICOMRP: Pulse
D k| Ok : “execution type: © execution
Notes on operand usage: none ; __________ o I type

Flag signal: M1077 M1078 M1079

Explanation @ Selectlon of slave device. : Device selection (0: converter, 1: internal

PLC). (83). : Read address. @ Saving target.
B The ICOMR command can obtain the slave station's converter and the internal PLC's
register value.
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API N .
321 D ICOMW (D) Internal communications write
Bit device Word device :16-bit command (9 STEP) -
X Y M K H |KnX | KnY |[KnM| T C D ICOMW Continuous :ICOMWEP: Pulse
S1 * * * [ _executiontype- - - execution type -
S2 k| * * 32bitcommand (17STER)
S3 * * * DICOMW Continuous :DICOMWP: Pulse
D * |k * © execution © execution
Notes on operand usage: none ; __________ o type S o type -
Flag signal: M1077 M1078 M1079

Explanation @ Selection of slave device. @ Device selection (0: converter, 1: internal

PLC). : Read address. @: Saving target.
B The ICOMW command write a value to the slave station's converter and the
internal PLC's register.

Please refer to the following example:
Example

) . internal communication
online node, error mapping
M1000
0 | { MOV  D1117  K2M700 |
normally opeln contact internal node has online
of operation monitoring (a) mapping at node 0
{ MOV __D1116 _ K2M720 |
internal node has error
mapping at node 0
{ MOV K1 D1110]
communication control
atinternal node
{ M1035)
read and write data enable internal
17 M1002 communication control
—1— MOV K1 Kamo]
start running forward read the status of Ml at node 0
(instantaneously)
Ma
Repeat ' '
L M1I2{J NISIO I*Idl} : |
- {ICMR_ KO KO H2600 DO
InnerCOM Send r:MN”al node 0
Ready request 1l I
| vatnode 0 {ICMR KO KO H2660 D1]
V2 .
''Output status atnode 0 ICMW_KO KO H2640 DS5]
i .
L ICMW KO KO H26A0 D6/
"'AFM1 at node 0 ICMW KO KD
. M1[|102
70 } : - { MOV KO D100 |
start running forward ( instantaneously) Ml atnode 0
M1077 M1078 M1079
76 —l? {1 15.) [ROLP___K4MO___K1]
485R&W 485R&W 485R&W Ml at node 0
completed error over time INCP D100
. M1077
87 L IINC DSO|
485R&W Delay on reading & writing
Complete internal communication
D30 K1 } { MOV__ KO _D30]
Delay on reading & wifting Delay on reading & writing
internal communicatign internal communication
{ M50
Send request
102 = END |
9999
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16-7 Error display and handling

Code ID Descript Recommended handling approach
PLIA 47 |RTC time check Ig;r;a%o:ivrﬁ; on and off when resetting the
. Turn power on and off after making sure
PLt 49 (incorrect RTC mode) that the keypad is securely connected
" Check whether the program has an error
PLod 50 |Data writing memory error and download the prggrgm again
PLSVY 51 Data write memory error during/Restart power and download the program
program execution again
o Try uploading again; if the error persists,
PLdA 52 [Program transmission error se¥1t tg the mgnu?acturer for servicg
PLFn 53 Command error while downloading|Check whether the program has an error
program and download the program again
Program exceeds memory capacity Restart power and download the program
PLor 54 :
or no program again
PLEE 55 Command error during program|/Check whether the program has an error
execution and download the program again
Check whether the program has an error
PLSn 56 |Check code error and download the program again
PLEd 57 Program has no END stop|Check whether the program has an error
command and download the program again
PLCr 58 MC command has been used Check whether the program has an error
continuously more than nine times |and download the program again
PLdF 59 |Download program error g::zzxvvgg[gg;g]:ifmgram has an error
PLSF 60 |PLC scan time excessively long \(/:vnﬁr?; \évrr;g’;haer:dth dGO\F/)vrr(m)I?)rae:jmaggidne has a
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16-8 CANopen Master control applications

Control of a simple multi-axis application is required in certain situations. If the device supports the

CANopen protocol, a CFP2000 can serve as the master in implementing simple control (speed

control). The setting method comprises the following seven steps:

Step 1: Activating CANopen Master functions

1.

Parameter 09-45=1 (initiates Master functions); restart power after completing setting, the
status bar on the KPC-CCO02 digital keypad will display "CAN Master".

Parameter 00-02=6 reset PLC (please note that this action will reset the program and PLC
registers to the default values)

Turn power off and on again.

Use the KPC-CCO02 digital keypad to set the PLC control mode as "PLC Stop" (if a
newly-introduced driver is used, the blank internal PLC program will cause a PLFF warning
code to be issued).

Step 2: Master memory settings

1.

After connecting the 485 communications cable, use WPL Soft to set the PLC status as
Stop (if the PLC mode has been switched to the "PLC Stop™ mode, the PLC status should
already be Stop)

Set the address and corresponding station number of the slave station to be controlled. For
instance, if it is wished to control two slave stations (a maximum of 8 stations can be
controlled simultaneously), and the station numbers are 21 and 22, it is only necessary to
set D2000 and D2100 as 20 and 21, and then set D2200, D2300, D2400, D2500, D2600,
and D2700 as 0. The setting method involves use of the PLC's WPL editing software WPL
as follows:

®m Open WPL and implement communications > register edit (T C D) function

B Eile Edit Compilr Comments Search View [Jorniiie)|| Options Wizard Window Help

0= §| | J| o -‘E Transfer Setup i

Er@uBEEYS R 'K e
L} Run Ctrl+F11
» ]

RyType R 8 B R @ e e

B2 Ladder Start Monitoring

Edit Register Memory (T, C, D)
Edit Bit Memory (M, 8)

E8l Format PLC Memory

[} - a
77 Communication Auto-detect

— PLC Information  Ctrl+Alt+T
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B After leaving the PLC register window, the register setting screen will appear, as shown

below:

(651 0vp0 - Detta WPLSoft - ieWRegrotr T e e
& File 1 : View Communication | Options Window Help _ =[x
De™E| | & | @ :

EREm o @ 0@ o4 = v R PR
[DRegister | CRegister | CRegister(32bits) | T Register

Data Type Display Mode

i - .
& 16 bits 2 ﬁ:ﬁ:lm Transmit | Hint |
. ¢ Binary -
" 32bits = if::" ex 8
+0 + |+z |+3 |+4 |+5 |++5 +7 |+s |+9 | -

DO 0 0 0 0 0 0 0 0 0 0 -
D10 0 0 0 0 0 0 0 0 0 0

D20 0 0 0 0 0 0 0 0 0 0

D30 0 0 0 0 0 0 0 0 0 0

D40 0 0 0 0 0 0 0 0 0 0

D30 0 0 0 0 0 0 0 0 0 0

D60 0 0 0 0 0 0 0 0 0 0

D70 0 0 0 0 0 0 0 0 0 0

D30 0 0 0 0 0 0 0 0 0 0

D30 0 0 0 0 0 0 0 0 0 0

D100 0 0 0 0 0 0 0 0 0 0

D110 0 0 0 0 0 0 0 0 0 0

D120 0 0 0 0 0 0 0 0 0 0 I
D130 0 0 0 0 0 0 0 0 0 0

D140 0 0 0 0 0 0 0 0 0 0

D150 0 0 0 0 0 0 0 0 0 0
D160 0 0 0 0 0 0 0 0 0 0 -

rme /10000 Steps 1

If there is a new PLC program and no settings have yet been made, you can read default data
from the converter, and merely edit it to suit the current application. If settings have already been
made, however, the special D in the CANopen area will display the saved status (the CANopen
D area is located at D1090 to D1099 and D2000 to D2799). Assuming it is a new program, we
will first read the default data from the converter; check the communications format if there is no
communications link (the default PLC station number is 2, 9600, 7N2, ASCII). Perform the
following steps: 1. Switch the PLC to Stop status; 2. Press the transmit button; 3. click on read
memory after exiting the window; 4. Ignore D0-D399; and 5. click on the confirm button.)
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'S DvpO - Delta WPLSOf: - egiste
S File pl 4 View Communication | Options Window Help e
DE®EE| o ] 1@ 1 :
BEM® ofe]w & & RErHOQAS
DRegister CRegister | CRegister(32bits) | T Register
Data Type i Display Mode 2
e[ e |
@
* 16 bits ¢ Hexadecimal
- " Binary Clear All
C 32bi =
g " Float
| O N < - | T 7 A
D0 0 0 0 0 0 0 0 0 0 0
|D10 0 0 0 0 0 rTrar\smissil:;r\ Setup ﬂ1
—_ 5
|DEU 0 0 0 0 0 J?’
¢ F - - OK
D30 0 0 0 0 0 * Read from PLC Device Register]
:m 5 5 = o 3 © Write to PLC Device Registar Cancel |
==l |
D50 0 0 0 0 0
Bank Area Setup
D60 (] 0 ] 0 0 "
W Bank0 Start |0 End |399
D70 0 0 0 0 0 4 :
Do 0 0 0 0 0 Range:D0 ~ D399 i
:DW 0 0 0 0 0 W
D100 lo 0 0 0 0 ¥ Bank 1 Start |1000 End |1099
|
\piio 0 0 0 0 0 Range:D1000 ~ D1099 ‘
= .
D120 o 0 0 0 0
o] - W
D130 0 0 0 0 0 7 Bank?2 Start 2000 End [2799
D140 0 0 0 0 0
Range:D2000 ~ D2799
D150 0 0 [] 0 0
D160 0 0 0 0 0 —_— i
Overwrite /10000 Steps
=

After reading the data, it is necessary to perform some special D settings. Before proceeding, we
will first introduce the special D implications and setting range. The CANopen Master's special
D range is currently D1070 to D1099 and D2000 to D2799; this range is divided into 3 blocks:

The first block is used to display CANopen's current status, and has a range of D1070 to D1089;
the second block is used for CANopen's basic settings, and has a range of D1090 to D1099;
the third block is the slave station mapping and control area, and has a range of D2000 to
D2799;

These areas are therefore introduced as follows:

The first contains the current CANopen status display:

When the master initializes a slave station, we can from find out from D1070 whether
configuration of the slave device has been completed; we can find out whether an error occurred
in the configuration process from D1071 and whether the configuration is inappropriate from
D1074.

After entering normal control, we can find out whether the slave device is offline from D1073. In
addition, we can check the slave device's read/write information using the CANRX, CANTX, and
CANFLS commands; error information can be obtained from D1076 to D1079 if there has been a
read/write failure.

Special D Description of Function R/W
D1070 Channel opened by CANopen initialization (bitO=Machine R
codeO ....... )
D1071 Error channel occurring in CANopen initialization process R
(bit0O=Machine codeO ....... )
D1072 |Reserved -
D1073 |CANopen break channel (bitO=Machine codeO ....... ) R
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Special D Description of Function R/W
Error code of master error
0: No error R
1: Slave station setting error

2: Synchronizing cycle setting error (too small)
D1075 |Reserved

D1076 |SDO error message (main index value)

D1077 |SDO error message (secondary index value)
D1078 |SDO error message (error code L)

D1079 |SDO error message (error code H)

The second area is for basic CANopen settings: (the PLC must have stopped when this area is

D1074

|| AD A

used to make settings)
We must set the information exchange time for the master and slave station,

Special D Description of Function Default: | R/W
D1090 Synchronizing cycle setting 4 RW
Use D1090 to perform settings; setting time relationships include:
. 1M N
> *—
Sync time 2 Rate = 4

N: TXPDO + RXPDO

For instance, when communications speed is 500Kbps, TXPDO + RXPDO have 8 sets, and
synchronizing time will require more than 4 ms

We must also define how many slave stations will be open. D1091 is the channel for defining
station opening, and D2000+100*n is the station number defining this channel. See the detailed
explanation below.

Slave station number n=0-7

Special D Description of Function R/W
Sets slave station On or Off (bit 0-bit 7 correspondto| RW
D1091 .
slave stations number 0-7)
D2000+100*n |Slave station number RwW
D1091 bit 0 Address 0 = D2000
Master
o\.-. 0
11091 hit 1 Address 1= 02100
o\: 1
D1091 bit 2 Address 2 = D2200
o\.-. 2
01091 bit 3 Address 3 = D2300
o 3
D1091 bit 4 Address 4= D2400
o\.-. 4
01091 bit 5 Address 5 = D2500
o\.= S
01091 bit 6 Address 6 = D2600
o\.-. 6
01091 hit 7 Address 7 = 02700
o\.= 7
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If slave devices have a slow start-up, the master can delay for a short time before performing
slave station configuration; this time delay can be set via D1092.

R/W
RW

Special D
D1092

Description of Function Default:
Delay before start of initialization 0

With regard to slave device initialization, a delay time can be set to judge whether failure has
occurred. If the communications speed is relatively slow, the delay time can be adjusted to judge
whether initialization has been completed, which will ensure that there is time to perform slave
device initialization.

Special D Description of Function Default: | R/W
Initialization completion delay time
D1099 Setting range: 1 to 60000 sec 15sec. | RW

After communication is successful, the system must detect whether there is a break in
communications with the slave station. D1093 is used to set detection time, and D1094 sets the

number of consecutive errors that will trigger a break error.

Special D Description of Function Default: | R/W
D1093 Break time detection 1000ms | RW
D1094 Break number detection 3 RW

The packet type transmitted by PDO is set before establishing normal communications and
generally does not require adjustment.

Special D Description of Function Default: | R/W
Corresponding real-time transmission type
D1097 (PDO) 1 RW
Setting range: 1~240
D1098 Corr_espondmg real-time receiving type (PDO) y RW
Setting range: 1~240

The third block is the slave station mapping and control area.

CANopen provides a PDO method to perform mapping of the master and slave station memory,
and enables the master to directly access read/write data in a certain memory area. The master
will automatically perform data exchange with the corresponding slave device, and the
read/write values can be seen directly from the special D area after real-time exchange (M1034
= 1 time) has been established. The CFP2000 currently supports real-time mapping of four
PDOs, and there are two types of PDO RXPDO (reads slave device information) and TXPDO
(writes to slave device). In addition, in order to facilitate control, the CFP2000 cannot perform
mapping of commonly-used registers; the following is an overview of the current PDO mapping

situation:
TX PDO
PDO4 (Torque) PDO3 (Position) PDO2 (Remote 1/0) PDO1 (Speed)

Description|  Special D Description| Special D Description | Special D ||Description| Special D
Controller D2008+100*n Controller D2008+100*n Slave device D2027+100*n Controller D2008+100*n
word word DO word
Target " Target D2020+100*n | |Slave device « | [Target *
torque D2017+100"n position D2021+100*n | |AO1 D2031+100°n speed D2012+100°n
Control - |no010+100%n ||CONO1 Ip2g10+100%n | [S1Ve device |hoa35.1100%
mode mode AQ2

Slave device *

AO3 D2033+100*n
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RXPDO
PDO4 (Torque) PDO3 (Position) PDO2 (Remote 1/0) PDO1 (Speed)
Description Special D Description Special D Description Special D Description Special D
Mode word  [D2009+100*n Mode word  |[D2009+100*n | |Slave device DI |[D2026+100*n Mode word | D2009+100*n
Qﬁ;“ua; D2018+100*n Sg;‘l‘tf‘;n D iou || stave device AI1D2028+100"n erﬂZﬂLy D2013+100%n
Actual mode |D2011+100*n Actual mode [D2011+100*n ||Slave device Al2|D2029+100*n
Slave device AI3|D2030+100*n

Because usage requires only simple to open the corresponding PDO, where TXPDO employs
D2034+100*n settings and RXPDO employs D2067+100*n settings.

These two special D areas are defined as follows:

PDO4 PDO3 PDO2 PDO1
Default "
definition Torque Position Remote 1/0 Speed
bit 15 14~12 |11 10~ 8 7 6~4 3 2~0
Definition [En| Length: |En| Length: |En| Length: |En| Length:
En: indicates whether PDO is used

Length: indicates mapping of several variables

In a simple example, if we wish to control a C2000 slave device and cause it to operate in speed
mode, we only have to make the following settings:
D2034+100*n =000Ah

TXPDO
Length PDO4 PDO3 PDO2 PDO1
Description | Special D Description| Special D Description | Special D Description| Special D
1 Controller D2008+100*n Controller D2008+100*n Slave device D2027+100*n Controller D2008+100*n
word word DO word
2 |Target « | |Target D2020+100*n| |Slave device « | |Target "
torque D2017+100°n position D2021+100*n| |AO1 D2031+100°n speed D2012+100°n
3 |Control 1 55010+100%n| {00! Ip20g10+100tn| |S1aVe device |noa304100%n
mode mode AO2
4 Slave device "
AO3 D2033+100*n
PDO4 PDO3 PDO2 PDO1
Definition Torque Position Remote 1/0 Speed
bit 15 14 ~12 11 10~8 7 6~4 3 2~0
Definition 0 0 0 0 0 0 1 2
D2067+100*n =000Ah
TX PDO
Length PDO4 PDO3 PDO2 PDO1
Description | Special D | |Description| Special D | |Description| Special D | [Description| Special D
1 (Controller |nong+100% | |CONTONET | pon0ge100m | 3188 |p2ozeri00 | |SONONEr |5o009+100%n
word word device DI word
2 | |Actual D2022+100*n | |Slave o | |Actual .
Actual torque |D2018+100*n position D2023+100%n | |device Al D2028+100*n frequency D2013+100*n
% |Actual mode [D2011+100% | A3 Ipporgsa00m | [S1BYE - Ipa029+100m
mode device A2
4 Slave
device A3 D2030+100*n
PDO4 PDO3 PDO2 PDO1
Definition Torque Position Remote 1/0 Speed
bit 15 14 ~12 11 10~8 7 6~4 3 2~0
Definition 0 0 0 0 0 0 1 2

Switch the PLC to Run after completing settings. Now wait for successful initialization of CANopen
(M1059 = 1 and M1061 = 0), and then initiate CANopen memory mapping (M1034 = 1). The
control word and frequency command will now automatically refresh to the corresponding slave
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device (D2008+n*100 and D2012+n*100), and the slave device's status word and currently
frequency will also be automatically sent back to the master station (D2009+n*100 and
D2013+n*100). This also illustrates how the master can handle these tasks through read/write
operations in the special D area.

Furthermore, it should be noted that the remote 1/O of PDO2 can obtain the slave device's current
Dl and Al status, and can also control the slave device's DO and AO status. Nevertheless, after
introducing a fully automatic mapping special D, the CFP2000 CANopen master also provides
additional information refreshes. For instance, while in speed mode, acceleration/deceleration
settings may have been refreshed. The special D therefore also stores some seldom-used
real-time information, and these commands can be refreshed using the CANFLS command. The
following is the CFP2000's current CANopen master data conversion area, which has a range of
D2001+100*n - D2033+100*n, as shown below:

1. The range of nis 0-7

2. elndicates PDOTX, Alndicates PDORX; unmarked special D can be refreshed using the
CANFLS command

Special D Description of Function Def_ault - PDS Defgult: 4 RW
Station number n of slave station
D2000+100*n |Setting range: 0~127 0 RW
0: No CANopen function
D2002+100*n Manufacturer code of slave station 0 R
number n (L)
D2003+100*n Manufacturer code of slave station 0 R
number n (H)
D2004+100*n Manufacturers product code of slave 0 R
station numbern (L)
D2005+100*n Mapufacturers product code of slave 0 R
station number n  (H)
Basic definitions
Special D Description of Function Default: 1 PDZO Def%ult: y R/W
D2006+100*n Communications bfeak handling 0 W
method of slave station number n
D2007+100%n |E'TOr code of slave station number | R
n error
D2008+100*n Control word of slave station 0 o o . RW
number n
D2009+100% |Status word of slave station 0 A R R R
number n
D2010+100*n Control mode of slave station 5 >~
number n
D2011+100*n Actual mode of slave station 5 .
number n
Velocity Control
Special D Description of Function Def.ault - PD2O Defgult: . RW
D2001+100*n Torque restriction on slave station 0 RW
number n
D2012+100"n Target speed of slave station 0 o RW
number n (rpm)
D2013+100*n Actual speed of slave station 0 A R
number n (rpm)
D2014+100*n Error speed of slave station 0 R
number n (rpm)
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Special D Description of Function Default - PD20 Defgult: R/W
D2015+100*n Acceleration time of slave station 1000 W
number n (ms)
D2016+100*n Deceleration time of slave station 1000 W
number n (ms)
Remote I/O
Special D Description of Function Default: 1 PDS Defgult: R/W
D2026+100*n |MI status of slave station number n 0 A R
D2027+100*n nMO setting of slave station number 0 . RW
D2028+100*n ﬁ\H status of slave station number 0 R R
D2029+100*n QIZ status of slave station number 0 R R
D2030+100*n QIS status of slave station number 0 R R
D2031+100*n AO1 setting of slave station 0 . RW
number n
D20324100% AO2 setting of slave station| . —
number n
D2033+100 AO3 setting of slave station| . =
number n

After gaining an understanding of special D definitions, we return to setting steps. After entering the
values corresponding to D1090 to D1099, D2000+100*n, D2034+100*n and D2067+100*n, we
cannot begin to perform downloading, which is performed in accordance with the following steps:
(1. D2000 and D2100 are set as 20 and 21, and D2200, D2300, D2400, D2500, D2600, and
D2700 are set as 0; if a setting of 0 causes problems, D1091 can be set as 3, and slave stations 2
to 7 can be closed. 2. Switch PLC to Stop status. 3. Press the transmit button. 4. click on write
memory after exiting the window. 5. Ignore DO0-D399. 6. Change the second range to
D1090-D1099. 7. Click on Confirm.)
§75v00 - Delts VPLSoR - View Regimted. T I W

9 e ; View Commurication | Qptions /¢ Window Help

DzEa| | | ] @ 2 TE

BMEB® @ o[=] % =l e S
[DRegister | CRegister | CRegistes(32bits) | TRegister

Data Type Display Mode

AT :: Eﬂm Transmit Hint |

- . o
32 bits :: ;u:l:y Clear All
0 ]-1 ]-: +3 1-4 ]-5 ]-s [- l-s ]-9 |
b o 7] o 0 0 0 [} 0 0 0 0
E_o 0 0 [ Transmission Setup [
D2010 ] 0 1] 0
D2020 0 0 0 0 1 (% Read from PLC Device Register 7| oK ]
D230 0 0 0 0 " Wiite to PLC Device Register Cancel |
e ¥ i . g Bank Area Setup
D20%0 |0 0 0 0 5 wt o End [99
D260 |0 0 0 0
D070 o 0 0 0 RangeD0 ~ D399
D080 |0 0 0 0 6
Do o ] o 0 0 ¥ Bank1 fimt End [109
D2100 21 IO 0 0 Range:D1000 ~ D1099
D0 |0 0 0 0
mio o 0 0 0 ¥ Bank2 Start [2000 End [79%9
el i 2 ‘ 2 .ngrDZO(HJ ~D2799
D2140 0 0 0 0
Das0 |0 0 0 0 — = = = = = ]
Overwrite 0/10000 Steps [
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B Another method can be used to set D1091: Determine which of slave stations 0 to 7 will not be
needed, and set the corresponding bits to 0. For instance, if it is not necessary to control slave
stations 2, 6 and 7, merely set D1091 = 003B, and the setting method is the same as
described above: Use WPL to initiate communications > use register edit (T C D) function
to perform settings.

Step 3: Set the master's communications station number and communications speed
@  When setting the master's station number (parameter 09-46, default is set as 100),
make sure not to use the same number as a slave station.
v  Setthe CANopen communications speed (parameter 09-37); regardless of whether the
driver is defined as a master or slave station, the communications speed is set via this
parameter.

Step 4: Write program code
Real-time access: Can directly read/write to or from the corresponding D area.
Non real-time access:

Read command: Use the CANRX command for reading. M1066 will be 1 when reading is
complete; M1067 will be 1 if reading is successful, and M1067 will be 0 if an
error has occurred.

Write command: Use the CANTX command for writing. M1066 will be 1 when writing is
complete; M1067 will be 1 if writing is successful, and M1067 will be 0 if an error
has occurred.

Refresh command: Use CANFLS command to refresh (if there are RW attributes, the
master will write to the slave station; if there are RO attributes, the slave station
will return the read values to the master); M1066 will be 1 if refresh has been
completed; M1067 will be 1 if refresh is successful, and M1067 will be 0 if an
error has occurred.

(=M

When using CANRX, CANTX or CANFLS, internal implementation commands will wait until M1066 is

completed before executing the next CANRX, CANTX or CANFLS.

Afterwards, download program to the driver (Please note that the PLC's default communications
format is ASCIlI 7N2 9600, and the station number is 2. The WPL must therefore be modified,
and the WPL setting pathway is settings > communications settings)

Step 5: Set the slave stations' station numbers, communications speed, control source, and
command source
Delta's CFP2000 and EC series devices currently support the CANopen communications
interface driver, and the corresponding slave station numbers and communications speed

parameters are as follows:
Corresponding device

parameters Value Definition
C2000 E-C
Slave station 09-36 09-20 0 Disable CANopen hardware interface
address 1~127  |CANopen Communication address
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Corresponding device

Position source

parameters Value Definition
C2000 E-C
0 1M
1 500K
Communication 2 250K
speed 09-37 09-21 3 125K
4 100K
5 50K
00-21 - 3
Control source 5 02-01 5
Frequency source 00-20 - 6
quency ; 02-00 5
11-33 - 3
Torque source : a _
11-40 - 3

Delta's A2 Servo currently supports the CANopen communications interface, and the

corresponding slave station numbers and communications speed parameters are as follows:

Corresponding device

parameters Value Definition
A2
Slave station 03-00 1~127  |CANopen Communication address
address
R=0 125K
Communication . R=1 250K
speed 03-01 bit 8-11 XRXX R=2 500K
R=3 750K
R=4 ™
Control/command 01-01 B
source

Step 6: Connect hardware wiring
When performing wiring, note the head and tail terminal resistance; connection methods are as

follows:
Max =8
VFD c {Master VFD-C (Slave) VFD-C (Slave) VFD-C (Slave)
e e 00 0

EMC CIoP0 EMC-COPD1 EMC COP0
Termlnal Termlnal
Resistor Resistor

1200 CANOpen Communication 1200

Step 7: Initiate control
After a program has been written and downloaded, switch the PLC mode to Run. Merely turn power
to master and slave stations off and then on again.
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Refer to CANMasterTest 1 vs. 2 driver.dvp

Example
CFP2000 driver one-to-two control

Step 1: Activating CANopen Master functions

m  Parameter 09-45=1 (initiates Master functions); restart power after completing setting,
the status bar on the KPC-CCO02 digital keypad will display "CAN Master".

m  Parameter 00-02=6 reset PLC (please note that this action will reset the program and
PLC registers to the default values)
Turn power off and on again.
Use the KPC-CCO02 digital keypad to set the PLC control mode as "PLC Stop" (if a
newly-introduced driver is used, the blank internal PLC program will cause a PLFF

warning code to be issued).

Step 2: Master memory correspondences

@ Enable WPL
Use keypad set PLC mode as Stop (PLC 2)
WPL read D1070 to D1099 D2000 to D2799
Set D2000=10 D2100=11
Set D2100 2200 2300 2400 2500 2600 2700=0
Download D2000 to D2799 settings

N @ B F

Step 3: Set the master's communications station number and communications speed
@ When setting the master's station number (parameter 09-46, default is set as 100),
make sure not to use the same number as a slave station.
@ Set the CANopen communications speed as 1M (parameter 09-37=0); regardless of
whether the driver is defined as a master or slave station, the communications speed

is set via this parameter.

Step 4: Write program code
Real-time access: Can directly read/write to or from the corresponding D area.
Non real-time access:

Read command: Use the CANRX command for reading. M1066 will be 1 when reading
is complete; M1067 will be 1 if reading is successful, and M1067 will be 0O if
an error has occurred.

Write command: Use the CANTX command for writing. M1066 will be 1 when writing is
complete; M1067 will be 1 if writing is successful, and M1067 will be 0 if an
error has occurred.

Refresh command: Use CANFLS command to refresh (if there are RW attributes, the
master will write to the slave station; if there are RO attributes, the slave
station will return the read values to the master); M1066 will be 1 if refresh
has been completed; M1067 will be 1 if refresh is successful, and M1067
will be 0 if an error has occurred.
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[(=>MaE

When using CANRX, CANTX or CANFLS, internal implementation commands will wait until M1066 is

completed before executing the next CANRX, CANTX or CANFLS.
Afterwards, download program to the driver (Please note that the PLC's default
communications format is ASCIl 7N2 9600, and the station number is 2. The WPL must
therefore be modified, and the WPL setting pathway is settings > communications
settings)

Step 5: Set the slave stations' station numbers and communications speed
Slave station no. 1: 09-37 = 0(Speed 1M) 09-36=10(Node ID 10)
Slave station no. 2: 09-37 = 0(Speed 1M) 09-36=10(Node ID 11)
Step 6: Connect hardware wiring

When performing wiring, note the head and tail terminal resistance; connection methods are

as follows:
Max =8
VFD-C (Master) VFD-C (Slave) VFD-C (Slave) VFD-C (Slave)
E E T E

Terminal Terminal

resistor resistor
% 12000 CANOpen Communication % 1200
1

Step 7: Initiate control
After a program has been written and downloaded, switch the PLC mode to Run. Merely
turn power to master and slave stations off and then on again.
Refer to CANMasterTest 1 vs. 2 driver.dvp
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16-9 Explanation of various PLC speed mode controls

Speed mode supports SVC control. Under the speed mode of SVC control, it cannot be
performed successfully unless finish motor parameter auto tuning ahead of time.
Control methods and settings are explained as follows:

Speed control:

Register table for speed mode:

Control special M

Special Description of Function Attributes
M
M1025 |Driver frequency = set frequency (ON)/driver frequency =0 (OFF) RW
M1026 |Driver operating direction FWD(OFF)/REV(ON) RW
M1040 |Hardware power (Servo On) RW
M1042 |Quick stop RW
M1044 |Pause (Halt) RW
M1052 |Lock frequency (lock, frequency locked at the current operating frequency) RW
Status special M
Special Description of Function Attributes
M
M1015 |Frequency attained (when used together with M1025) RO
M1056 |Servo On Ready RO
M1058 |On Quick Stopping RO
Control special D
Special Description of Function Attributes
D
D1060 |Mode setting (speed mode is Q) RW
Status special D
Special Description of Function Attributes
D
D1037 |Converter output frequency (0.00~600.00) RO
D1050 |Actual operating mode (speed mode is 0) RO
Speed mode control commands:
FREQ(P) S1 S2 S3
Target speed The first acceleration time setting The first deceleration time setting

Example of speed mode control:

Before performing speed control, if the FOC (magnetic field orientation) control method is used,
setting of electromechanical parameters must first be completed.

L nh =

Setting D1060 = 0 will shift the converter to the speed mode (default).
Use the FREQ command to control frequency, acceleration time, and deceleration time.
Set M1040 = 1, the driver will now be excited, but the frequency will be 0.
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by FREQ,

and acceleration/deceleration will be controlled on the basis of the acceleration

time and deceleration time specified by FREQ.

M1052 can be used to lock the current operating frequency.

6. M1044 can be used to temporarily pause operation, and the deceleration method will comply

with deceleration settings.

7. M1042 can be used to perform quick stop, and deceleration will be as quick as possible

without giving rise to an error. (There may still be a jump error if the load is too large.)
8. Control user rights: M1040(Servo ON) > M1042(Quick Stop) >M1044(Halt) >M1052(LOCK)

0

33

9999

M1002
s | MOV KO  D1060 |
start running forward ( instantaneously) control mode setup (0: speed)
X0
—/ IFREQ K3500 K100 K200 |
X0
— | [FREQ K4500 K40 K50 |
{M1026)
running direction
N1 of the motor drive FWD(OFF)
| (M1040)
Servo On
X2
} (M1025)
X3 running direction of the
motor drive RUN(ON)STOP(OFF)
H |i (M1044)
pause
X4
} {M1052)
X5 frequency locked
} (M1042)
quick stop
END
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16-10 Internal communications main node control

The protocol has been developed in order to facilitate the use of 485 instead of CANopen in certain
application situations. The 485 protocol offers similar real-time characteristics as CANopen; this
protocol can only be used on the CP2000, CFP2000 and CT2000 devices. The maximum number of
slave devices is 8.

Internal communications have a master-slave structure. The initiation method is very simple:

Slave device:

Set parameter 09-31 = -1 to -8 in order to access 8 nodes, and set parameter 00-20 = 1 to define the
control source as 485 and access the reference sources that must be controlled, namely speed
command (00-21 = 2). This will complete slave device settings. (PLC functions do not need to be
activated)

System
Setting the master is even simpler; it is only necessary to set parameter 09-31 = -10, and enable the
PLC.

Hardware wiring: The master and slave stations are connected via the 485 serial port. The CFP2000
provides two types of 485 serial port interfaces, see the figure below: (please refer to 06 Control
terminals concerning detailed terminal connections)

e

a oW NN EEEEEE

CEEEEEEEEEEEEEED
BEEE B8 88E0EEE

1

|

|

|

! WL |
| SG+ SG- '
|

|

|

|

|

T
Modbus RS-485

|

|

|

|
: ' Pin 1~2,7~8: R
Removable Terminal Block | n eserved
|
|

Pin3,6:SGND |
Pin 4:SG- |
_Pin8&:SG+
aStr Slave 2 Slave 8

P9-31=-2 P3-31=-%

Max =8
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Master programming: In a program, D1110 can be used to define a slave station to be controlled (1-8,
if set as 0, can jump between 8 stations). Afterwards, M1035 is set as 1, and the memory positions of
the master and slave stations will correspond. At this time, it is only necessary to send commands to
the correlation slave station address to control that station. The following is a register table connected

with internal communications:

Control special M

Special M Description of Function Attributes
M1035 |Initiates internal communications control RwW

Control special D

Special D Description of Function Attributes
Internal node communications number 1-8 (set the station number of

D1110 . RW
the slave station to be controlled)
Description of Function Attributes
Special D Definition bit rliJgSh?t; Speed mode Homing mode
Command . -
0 4 functions Homing Origin
1 4 Reverse rotation )
requirements
2 4 - -
3 3 Temporary pause -
4 4 | Frequency locking | Temporary pause
D1120 + 10*N [Internal node N control command 5 4 JOG - RwW
6 2 Quick Stop Quick Stop
7 1 Servo ON Servo ON
11~8 4 Speed interval )
switching
13~12 4 Deceleration time )
change
14 4 Enable Bit 13 ~ 8 -
15 4 Clear error code | Clear error code
D1121 + 10*N |Internal node N control mode 0 3 RW
. Internal node N reference Speed command
D1122+10°N | ommand L (no number) . RW
D1123 + 10*N Internal node N reference ) ) RW
command H
¥ N=0~7
Status special D
Special D Description of Function Attributes
D1115 |Internal node synchronizing cycle (ms) RO
Internal node error (bit0 = slave device 1, bit1 = slave device 2,...bit7 = slave
D1116 . RO
device 8)
Internal node online correspondence (bit0 = slave device 1, bit1 = slave device
D1117 o . RO
2,...bit7 = slave device 8)
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Special D B

Speed mode

0 Frequency command
arrival

Cloc

D1126 + 10*N

NOoOOaWN =

D1127 + 10*N
D1128 + 10*N
¥ N=0~7

Example: Assume it is desired to control slave station

kwise

Counterclockwise:
Warning
Error
JOG
Quick Stop
Servo ON

Actual frequency

Chapter 16 PLC Function Applications | CFP2000

Description of Function
Location mode Torque mode
Position command Torque command

attained attained
Clockwise Clockwise
Counterclockwise: Counterclockwise:
Warning Warning
Error Error
Quick Stop Quick Stop
Servo ON Servo ON

Actual torque
(with numbers)

Actual position
(with numbers)

60.00 Hz, status, and online node correspondences:

Homing mode
Zero command
completed
Clockwise
Counterclockwise:
Warning
Error

Quick Stop
Servo ON

M1000
— |

Normally ogen contact of
operation monitoring (a)

| MOV D1117

KIM700 |

Internal node

Node 0 online

online mapping

| MOV D1126  K4M250 |
Status of Node 0 arrive
internal
node 0
| MOV _K4M200  D1120 |
Node 0 ack

Control command of
internal node 0

(M1035)
Enable internal
communication
control

When it is judged that slave station 1 is online, delay 3 sec. and begin control

M 7|00

I
Node 0 ¢

nline

| movp

KO

D1121 |

Control mode of
internal node 0

| TMR

T0

K30]|

Enable Control Delay

TO
— |

M100
|

Enable Control Delay

(M100)
Enable Control

TO
—

Enable Control Delay

(M215)
Reset

Enable C

ontrol

| MovP

D1121 |

Control mode of
internal node 0

(M207)
Node 0 Servo On
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It is required slave station 1 maintain forward rotation at 30.00Hz for 1 sec., and maintain reverse
rotation at 60.00 Hz for 1 sec., and repeat this cycle continuously.

41 M300
— | MOV K3000 D1122
+30.00Hz Reference command L
M250 of the internal node 0
— | | TMR  T10 K10
Node 0 arrive
52 M301
— | (M200)
-60.00Hz Rev
| MOV K6000 D1122]
Reference command L
M250 of the internal node 0
I [ TMR  T11 K10
Node O arrive
64 M302
— | [ Mov K1 K1m300|
Repeat +30.00Hz
M100
it
Enable control
73 M300 T10 M100
— | {1 { | ROLP K4M300 K1
+30.00Hz Enable control +30.00Hz
M301 T11
— —f —
-60.00Hz
84 END
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16-11 Modbus Remote 10 Control Applications (use MODRW)

The CFP2000's internal PLC supports 485 read/write functions, which can be realized using the
MODRW command. However, the 485 serial port must be defined as available for the PLC's 485 use
before writing a program, and the parameter 09-31 must be set as -12. After completing settings, the
standard functions defined by 485 can be used to implement read/write commands at other stations.
Communications speed is defined by parameter 09-01, the communications format is defined by
parameter 09-04, and the PLC's current station number is defined by parameter 09-35. The
CFP2000 currently supports the functions read coil (0x01), read input (0x02), read register (0x03),
write to single register (0x06), write to several coils (OxOF), and write to several registers
(0x10). Explanations and the usage of these functions are provided as follows:

MODRW command
S1 S2 S3 S4 | S5 General Slave device is Delta's PLC Slave device is Delta's
Node Comman Return:Length meaning meaning converter meaning
Address
ID d D area
Read 18 bits of data corresponding to
Read coil slave station 3 PLC Y0 to Y21. This . .
K3 HO1 | H500 | DO K18 (Bit) data is stored by bit 0 to 15 of the this Does not support this function

station's DO and bit O to bit 3 of D1.
Read 10 bits of data corresponding to
Read input slave station 3 PLC X0 to X11. This
(Bit) data is stored by bit 0 to 9 of this
station's D10.

K3 HO2 | H400 | D10 | K10 Does not support this function

Read 3 words of data
Read 3 words of data corresponding corresponding to slave station
to slave station 3 PLC TO to T2. This |3 converter parameters 06-00
data is stored by D20 to D22. to 06-02. This data is stored by
D20 to D22
Write slave station 3 converter
06 to 16 parameter to this
station's D30 value

Read register

K3 | HO3 |H600 D20 | K3
(word)

Write to single Write slave station 3 PLC's T16 to this
register (word) station's D30 value

Write to

; . Write slave station 3 PLC's Y11 to
K3 HOF | H509 | D40 | K10 EPBLthI;upIe coils Y22 to bit 0 to 9 of D40.

Write to . . , Write slave station 3 converter
K3 = H10 | H602 D50 @ K4 multiple Write slave station 3 PLC's T2 0 T5 05 15 06-05 parameters to

registers (word)DSO to D53 this station's D50 to D53

K3 | HO6 | H610 D30 & XX

Does not support this function

s XX indicates doesn't matter

After implementing MODRW, the status will be displayed in M1077 (485 read/write complete), M1078
(485 read/write error), and M1079 (485 read/write time out). M1077 is defined so as to immediately
revert to 0 after the MODRW command has been implemented. However, any of three situations—a
report of no error, a data error report, or time out with no report—will cause the status of M1077 to
change to On.

Example program: Testing of various functions
At the start, it will cause the transmitted time sequence to switch to the first data unit.

M1002
— | {Mov K1 K4Mo |
Ononly for1scana
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When the reported message indicates no error, it will switch to the next transmitted command

M1077 M1078 M1079
I || || {ROLP  K4MO  K1|

485R/W 485R/W 485R/W

riteisco riteisfail riteistime0

If time out occurs or an error is reported, the M1077 will change to On. At this time, after a delay of 30

scanning cycles, it will re-issue the original command once

M1077
— | {ADD D30 K1 D30
485 th riteis co
D30 K40 | IMOV KO D30|
(M200)
Delay cycle
M1002
— | (M100)
ON only for 1 scan a ReqTXOnce
M200
_|
Delay cycle
M100 MO
— | || | MODRW K2 H1 H500 D200 K16|
ReqTXOnte M1
|| | MODRW K2 HF H500 D100 K16|
M2
|| | MODRW K2 H2 H410 D201 K16|
M3
|| | MODRW K3 H3 H2100 D300 K2 |
M4
|| | MODRW K2 H2 H410 D201 K16|

It will repeat after sending all commands

M5
— | | MOV K1 Kamo]
{inc 1]
— D30 K40 | | MOV K1 K4Mo]
END

Practical applications:

Actual use to control the RTU-485 module.

Step 1: Set the communications format. Assume that the communications format is 115200, 8,N,2,
RTU

C2000 : The default PLC station number is set as 2 (09-35)

09-31=-12(COM1 is controlled by the PLC ), 09-01=115.2(The communications speed is 115200 )
09-04=13(The format is 8,N,2, RTU)

16-136



Chapter 16 PLC Function Applications | CFP2000

RTU485: The station number = 8 (give example)

ID7|ID6|{ID5|ID4|ID3|ID2|ID1{IDO PA3|PA2|PA1|PAO|DR2|DR1|DRO|A/R
o|l0j0|JO0O|1]0|0]O 1 0|0 |0 |1 1 1 0
O POWER
O RUN
o
o ALARM
| |
- Communication station #:
RUN D:' IDO~ ID7 are defined as 2°, 2', 2%...2°, 2’
[ |
11
(I |
I |
Communication protocol
PA3 pPaz PA1 PAD AR |Communication Protocol
QOFF OFF OFF OFF ON 7.E. 1+ ASCl
0 OFF | OFF | OFF | ON ON 7.0.1 + ASCII
off | ofFf | on | off | on 7.2+ ASCII
O OFF | OFF | ON oN oN 7.0,2 + ASCHl
ﬂl' OFF | ON | oFf | oFF | on 7N.2 - ASCII
OFF | ON | OFF | ON oN 8,E.1 - ASCII
— OFF | ON ON | OFF | oOn 8,01 ASCIl
— OFF ON ON ON ON 8N.1+ ASCII
Y ON | OFF | OFF | OFF | ON 8.N,2 + ASCII
OFF | ON | OFF | ON | OFF BEA - RTU
2 OFF ON ON OFF OFF 8,01+ RTU
~ [:ZI OFF ON ON ON OFF 8N1-RTU
o ON | OFF | OFF | OFF | OFF 8N,2 - RTU
1
e EE DR2 DR1 DRO Communicaton Speed
o OFF OFF OFF 1,200 bps
w E:"I’ OFF OFF ON 2,400 bps
OFF ON OFF 4,800 bps
OFF ON oN 9,600 bps
ON OFF OFF 19,200 bps
oN OFF oN 33,400 bps
ON ON QFF 57,600 bps
ON ON ON 115,200 bps

Step 2: Install control equipment. We sequentially connect a DVP16-SP (8 IN 8 OUT), DVP-04AD (4
channels AD), DVPO2DA (2 channels DA), and DVP-08ST (8 switches) to the RTU485.
The following corresponding locations can be obtained from the RTU485's configuration definitions:

Module Terminals (485 Address
X0 ~ X7 0400H ~ 0407H
DVP16-SP
YO ~Y7 0500H ~ 0507H
DVP-04AD |ADO ~AD3 |1600H ~ 1603H
DVP02DA |DAO ~DA1 |[1640H ~ 1641H
DVP-08ST |Switch 0 ~7 |0408H ~ 040FH
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Step 3: Physical configuration

CFP2000

A MELTA

CFP2000

; dh

RTU48S
R | 2 K : IEr
e _ .
i o B H & al
% P X -l E J-
s B¢ = ™
% = ' o E :-
i 5 B
= -
- [
SGHND
s-
S0+

Step 4: Write to PLC program

Setting remote /0 command and register mapping

i} h1002 |
— MO K1 K0
(OM only fo K Input re
1 scana ad
M3
—
hututi-soeorc
wtite
% W1 002 Mo
. |} [moorw ks Hz Ha00 Do K16 |
O only foo |5 Input re
r1zcana [ad
ms0 Mt
A |} [moorw ks HF H500 D100 KE |
Delay cyol  [Multi-y ou
& It write
hi2
L} [moorw ks H3 HIE0E D200 K4 |
Wiordd read A1 Walue
45 Al 1075 w1073 |
— | 1/} 1/} [Rolp wamn K1 |
455 readiy 455 readiey 485 readine X input re
rite iz co rite fail rite timeo acd
Ak M1077
— | IMC D30
455 reacdi Delay ooyl
rite iz co etimes
- D30 K10 o Ko D30 |
Deday oyl Delay oyl
& times etimes
{ M30 )
Delay cycl
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k1000
L1 Mo Kant100
Mormally o ¥o
pen contac
115 114 m113 M112 w111 Mi110 h109 M105
— | { | { | { | { [ | [ | ( M120 )
Sweitch ¥ Switch & Switch S Switch 4 Switch 3 Switch 2 Switch 1 Sweitch 0
w107 106 h105 h104 w103 m102 ha101 h100
— ]
(=7 B Ha 4 3 3 1 ]
hanitor ADO ~ AD3 (0 ~ 8000 )
h1000
A [mov D210 |
Mormally o
[pen contac
[mov o211 |
[mov D212 |
[mov D213 |
Contral Out ¥
M1013
_| I IMNCP 00
1= clock p
ulse, 0.5s
Control DA “alue (0 ~ 4000
r1011
_| I INCP K3mz00
10ms clock
pulze, Sm
Mo D300 |
(RN
DECP H3m220
Mo D301 |
Da 2
EMD
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Step 5: Actual testing situation:
I/O testing: When the switch is activated, it can be discovered that the display corresponds to M115 -
M108. Furthermore, it can be seen that one output point light is added every 1 sec. (the

display uses a binary format)

This light signal increase
by 1number per second. PL will be modified
hen pressing this Switc|

M1000 o
!MOV Do Kam100
MNormally o X0
pen cortac
90 M115 h114 M113 M112 M111 M110 M109 1108
— { | |} { | { { { | | | ( Mi20 )

Switch7 Switch6 Switchd Switch4 Switch3 Switch2 Swilch1 Switch0

M107 W106 M105 hi104 M103 w102 M1 1100
— —— —— —— —— —— —— ——

“7 HE HS X4 K3 H3 H1 X0

AD DA testing: It can be discovered that D200 and D201 are roughly twice the D300, and continue to
increase progressively. For their part, the D202 and D203 are roughly twice the D301,
and continue to decrease progressively.

AD 1 DA1 AD3 j—DA 2
AD2 :|_ AD4
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fanitor ADD ~ AD3 (0 ~ 5000 )

M1000 k3isz K31z
A !MOV o200 D210 |
Mormally o AD 1 Value
[en contac

FS153 K5153

!MOV D201 o211 |
AD 2 Walue
3040 K300

[mor D202 D212 |
AD 3 Value
[Rcal T Bl )

!MOV D203 D213 |
AD 4 Walie

Control Out ¥

m1013 (eIl
— | INCP 100
15 clock p
Llse, 0.5

Control DA Value (0~ 4000

W10
A INCP W3k
1 0ms clock
pulze, 5m
k2301
!MOV Kdhizoo D300 |
D, 1

DECP K3M220

ks

!MOV KAM220 D30 |
DA 2
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16-12 Calendar functions

Keypad (KPC-CCO02) should be connected, or the CFP2000 cannot be used. Currently-support
commands include TCMP (comparison of calendar data), TZCP (calendar data range comparison),
TADD (calendar data addition), TSUB (calendar data subtraction), and TRD (calendar reading). Please
refer to the explanation of relevant commands and functions for the usage of these commands.

In real applications, the internal PLC can judge whether calendar function have been activated; if they
have been activated, calendar warning codes may be displayed in some situations. The basis for whether
a calendar function has been activated is whether the program has written the calendar time (D1063 to
D1069) in connection with the foregoing calendar commands or programs.

The calendar's time display is currently assigned to D1063 to D1069, and is defined as follows:

SpeDC|aI ltem Content Attributes
Year
D1063 (Western) 20xx (2000~2099) RO
D1064 | Weeks 1~7 RO
D1065 | Month 1~12 RO
D1066 Day 1~31 RO
D1067 Hour 0~23 RO
D1068 | Minute 0~59 RO
D1069 | Second 0~59 RO
Calendar-related special M items are defined as follows:
SpeDC|aI ltem Attributes
M1068 |Calendar time error RO
M1076 (C)ﬁlendar time error or refresh time RO
M1036 |Ignore calendar warning RwW

*When a program writes to the commands TCMP, TZCP, TADD, or TSUB, if it is discovered that a
value exceeds the reasonable range, M1026 will be 1.

*When the keypad display is PLra (RTC correction warning) or PLrt (RTC time out warning), M1076
will be ON.

*When M1036 is 1, the PLC will ignore the calendar warning.
Calendar trigger warning code is defined as follows:

. L Reset Whether it affects PLC
Warning Description :
approach operation
PLra |Calendar time correction Requires | il not have any effect
power restart
PLrt |Calendar time refresh time out Requires | il not have any effect
power restart

*When the PLC's calendar functions are operating, if the keypad is replaced with another keypad, it
will jump to PLra.

*When it is discovered at startup that the keypad has not been powered for more than 7 days, or the
time is wrong, PLra will be triggered.

*When it is discovered that the C2000 has no keypad 10 sec. after startup, PLrt will be triggered.
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*If the keypad is suddenly pulled out while the calendar is operating normally, and is not reconnected
for more than 1 minute, PLrt will be triggered.

Practical applications:

We will perform a demo of simple applications.

We first correct the keypad time. After pressing Menu on the keypad, select the 9th time setting

option. After selection, set the current time.

—

We set converter on during the period of 8:00-17:20, which allows us to write the following example

0 #1000 At K16
| [TcMP k8 KD Ko D067 MO |
Normally open
‘contact ¢f
operatioh ALK16
monitoripg (a) [Tcvp K17 K20 Ko DI067  M1D
<17:20
23 M2 M10
—lk {8t [ M1040 )
>8:00 <720 Servoon
[ M1025 )
Motor drive
Run (ON)/ Stop(OFF)
27 M1000 I
- [FREQ  K3000  K1000  Ki000 |
Normally open
contact of
operation
35 o
monitoring (a) END
99399
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Chapter 17 Introduction to BACnhet

1. About BACnet:

BACnet is an ASHRAE communication protocol for building automation and control networks.
(ASHRAE: American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.).
CFP2000’s BACnet is based on version 2004.

BACnet’s regulations are related to several kinds of physical layers’ interfaces. The physical layer built
inside CFP2000 is achieved via MS/TP interface.

The BACnet of CFP2000 supports a device type called B-ASC. B-ASC supports six types of services
such as DS-RP-B, DS-RPM-B, DS-WP-B, DM-DDB-B, DM-DOB-B and DM-DCC-B.

2. CFP2000 BACnet-Object and Property:

In CFP2000, BACnet supports 3 object types: Device, AnalogValue (AV) and BinaryValue (BV). In each
object type, we have the following table to show the Properties list:

Property ID Oblect Typa
Device Analog Value | Binary Value

#4 |ACTIVE TEXT \Y
#11 |APDU_TIMEOUT \Y
#12 |APPLICATION_SOFTWARE_VERSION \Y,
#28 |DESCRIPTION \Y \Y \Y
#30 |DEVICE ADDRESS BINDING \Y \Y
#36 |EVENT STATE \ \
#44 |FIRMWARE_REVISION \
#46 |(INACTIVE TEXT \
#62 |MAX_APDU_LENGTH_ACCEPTED \
#63 |MAX_INFO_FRAMES \
#64 |MAX_MASTER \
#70 |MODEL_NAME \
#73 |NUMBER_OF_APDU_RETRIES \
#75 |OBJECT_IDENTIFIER V *1 \ \
#76 |OBJECT_LIST \Y
#77 |OBJECT_NAME V *1 \Y \Y
#79 |OBJECT_TYPE \Y \Y \Y
#81 |OUT OF SERVICE \ \Y
#85 |PRESENT VALUE V *2 V *2
#87 |PRIORITY ARRAY V*3 V*3
#96 |PROTOCOL_OBJECT_TYPES_SUPPORTED \
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Property ID Object Type
Device Analog Value | Binary Value

#97 |PROTOCOL_SERVICES_SUPPORTED \

#98 |PROTOCOL_VERSION \

#104 |RELINQUISH DEFAULT V*3 V*3
#107 |SEGMENTATION_SUPPORTED \

#111 |STATUS FLAGS \ \
#112 |SYSTEM_STATUS \

#117 |UNITS \

#120 VENDOR_IDENTIFIER \Y

#121 VENDOR_NAME \Y

#139 |PROTOCOL_REVISION \Y

#155 |DATABASE_REVISION \

*1. The Object_ID and Object Name Properties of Device are writeable.

*2. The Present_Value Property of some AV and BV objects is commandable.

*3. Only Commandable objects support Priority Array and Relinquish_Default.

The AV objects, we have commandable and readonly cases.

® Commendable case: We can use Write_Service to access the Present_Value property of commandable

AV objects. Thus, the commandable AV objects are linking to the Control_Word and Pr_Word in
CFP2000.

® Readonly case: We can use Read_Service to access the Present_Value property of readonly AV objects.

Thus, these readonly AV objects are linking to the Status_Word in CFP2000.

The BV objects, we also have commandable and readonly cases.

® Commandable case: We can use Write_Service to access the Present_Value property of commendable
BV objects. Thus, the commandable BV objects are linking to the Control_Bit in CFP2000.

® Readonly case: We can use Read_Service to access the Present_Value property of readonly BV objects.

Thus, these readonly BV objects are linking to the Status_Bit in CFP2000.

2.1 Commandable Analog Value Object
In CFP2000, we have AV_000~AV_026 supporting commandable Present_Value property. For these

AV_Objects, we also can use (Multi) Read_Service to access Priority_Array and Relinquish_Default

properties.
Object
. R/W Object Name Object Description Unit
AV 000 | RW |Reserved Reserved UNITS_NO_UNITS
AV 001 RW |FreqRefValue Frequency Reference Value UNITS_HERTZ
AV 002 RW |Reserved Reserved UNITS_NO_UNITS
AV 003 RW |Reserved Reserved UNITS_NO_UNITS
AV 004 RW |Reserved Reserved UNITS_NO_UNITS
AV 005 RW |Reserved Reserved UNITS_NO_UNITS
AV 006 RW |Reserved Reserved UNITS_NO_UNITS
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Object

N R/W Object Name Object Description Unit

AV 007 RW |Reserved Reserved UNITS_NO_UNITS
AV 008 RW |Reserved Reserved UNITS_NO_UNITS
AV 009 RW |Reserved Reserved UNITS_NO_UNITS
AV 010 RW |Reserved Reserved UNITS_NO_UNITS
AV 011 RW [(P9-11 map set) |AV11 will modify data which is P9-11 mapping to Depends

AV 012 RW [(P9-12 map set) |AV12 will modify data which is P9-12 mapping to Depends

AV 013 RW [(P9-13 map set) |AV13 will modify data which is P9-13 mapping to Depends

AV 014 | RW |(P9-14 map set) |AV14 will modify data which is P9-14 mapping to Depends

AV 015 RW |(P9-15 map set) [AV15 will modify data which is P9-15 mapping to Depends

AV 016 RW |(P9-16 map set) [AV16 will modify data which is P9-16 mapping to Depends

AV 017 RW |(P9-17 map set) [AV17 will modify data which is P9-17 mapping to Depends

AV 018 RW |(P9-18 map set) [AV18 will modify data which is P9-18 mapping to Depends

AV 019 RW |(P9-19 map set) [AV19 will modify data which is P9-19 mapping to Depends

AV 020 | RW |(P9-20 map set) [AV20 will modify data which is P9-20 mapping to Depends

AV 021 RW [(P9-21 map set) |AV21 will modify data which is P9-21 mapping to Depends

AV 022 | RW |(P9-22 map set) [AV22 will modify data which is P9-22 mapping to Depends

AV 023 RW |(P9-23 map set) |AV23 will modify data which is P9-23 mapping to Depends

AV 024 RW [(P9-24 map set) |AV24 will modify data which is P9-24 mapping to Depends

AV 025 RW [(P9-25 map set) |AV25 will modify data which is P9-25 mapping to Depends

AV 026 RW |(P9-26 map set) [AV26 will modify data which is P9-26 mapping to Depends

2.2 Status (Readonly) Analog Value Object
In CFP2000, we have AV_027~AV_068 with readonly Present_Value property. For these AV_Obijects,

we do NOT have Priority_Array and Relinquish_Default properties.

Object

N R/W Object Name Object Description Unit

AV 027 R |Reserved Reserved UNITS_NO_UNITS
AV 028 R |Reserved Reserved UNITS_NO_UNITS
AV 029 R |Reserved Reserved UNITS_NO_UNITS
AV 030 R |Reserved Reserved UNITS_NO_UNITS
AV 031 R |Output frequency |[Display output frequency(Hz) UNITS_HERTZ
AV 032 R |Reserved Reserved UNITS_NO_UNITS
AV 033 R |Reserved Reserved UNITS_NO_UNITS
AV 034 R |Reserved Reserved UNITS_NO_UNITS
AV 035 R  |Output torque (%) |Display output torque (%) UNITS_PERCENT
AV 036 R |Reserved Reserved UNITS_NO_UNITS
AV 037 R |Reserved Reserved UNITS_NO_UNITS
AV 038 R |Reserved Reserved UNITS_NO_UNITS
AV 039 R |Status word Display status word,made from BV16~BV31 UNITS_NO_UNITS
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Object
R/W Object Name Object Description Unit
Number
AV 040 R |Reserved Reserved UNITS_NO_UNITS
AV 041 R  |Driver type code |Driver type code UNITS_NO_UNITS
AV 042 R |Warn code Warn code UNITS_NO_UNITS
AV 043 R |Error code Error code UNITS_NO_UNITS
AV 044 R |Output current Display output current(Amp) UNITS_AMPERES
AV 045 R |DC-bus voltage |Display DC-BUS voltage(Volt) UNITS_VOLTS
AV 046 R |Output Voltage Display output voltage of U, V, W(Volt) UNITS_VOLTS
AV 047 R |Count Value Display counter value of TRG terminal UNITS_NO_UNITS
UNITS POWER_FA
AV 048 Power Angle Display output power angle of U, V, W
R CTOR
AV 049 R  |Output Power Display actual output power of U, V, W(kw) UNITS_KILOWATTS
UNITS_DEGREES _
AV 050 IGBT temperature |Display the IGBT temperature
R CELSIUS
Temperature of UNITS_DEGREES
AV 051 Display the temperature of capacitance
R |driver CELSIUS
Real carry
AV 052 Display real carrier frequency of the drive(KHz) UNITS_KILOHERTZ
R |frequency
PID feedback
AV 053 Display PID feedback value (%) UNITS _PERCENT
R |value
AV 054 R |Overload rate Display overload condition (%) UNITS_PERCENT
Ground fail detect
AV 055 Display GND fail detect level (%) UNITS _PERCENT
R Jlevel
AV 056 R |DC bus ripple Display DCbus voltage ripples(Volt) UNITS_VOLTS
AV 057 R |Fan Speed Fan speed of the drive (%) UNITS_PERCENT
Output UNITS_REVOLUTIO
AV 058 Output speed(rpm)
R |speed(rpm) NS_PER_MINUTE
AV 059 R |KW per Hour KW per Hour UNITS_KILOWATTS
AV 060 R |Multi-speed switch|Real multi-speed switch UNITS_NO_UNITS
AV 061 R |AVH input value [0~10V corresponds to 0~100% UNITS_PERCENT
AV 062 R |AClinput value |4~20mA/0~10V corresponds to 0~100% UNITS_PERCENT
AV 063 R |AVI2 input value |0V~10V corresponds to 0~100% UNITS_PERCENT
AV 064 R |Digital input status |Refer to P2-12 UNITS_NO_UNITS
Digital output
AV 065 Refer to P2-18 UNITS_NO_UNITS
R |status
CPU pin status of
AV 066 . Corresponding CPU pin status of digital input UNITS_NO_UNITS
CPU pin status of
AV 067 R Ibo Corresponding CPU pin status of digital output UNITS_NO_UNITS
AV 068 R |PLC D1043 value |PLC D1043 value UNITS_NO_UNITS
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In CFP2000, we have BV_000~BV_015 supporting commandable Present_Value property. For these

BV_Objects, we also can use (Multi) Read_Service to access Priority_Array and Relinquish_Default

properties.
Object
i R/W Object Name Object Description
BV 000 RwW [ACTIVE CMD (0)FreqCmd=0;(1)FreqCmd=FreqRefValue
BV 001 RwW  [FWD/REV CMD (0)Forward; (1)Reverse
BV 002 RW  |Reserved Reserved
BV 003 RW  |HALT CMD (0)None;(1)RampDown to OHz.
BV 004 RW |LOCK CMD (0)None;(1)OutputFreq stays at current frequency
BV 005 RW  |Reserved Reserved
BV 006 RwW [QSTOP CMD (O)None;(1)Force driver quick stop
BV 007 RW  [ServoPower CMD (O)PowerOff(free run to stop);(1)PowerOn
BV 008 RW  |Reserved Reserved
BV 009 RwW Reserved Reserved
BV 010 RwW Reserved Reserved
BV 011 RW  |Reserved Reserved
BV 012 RW  |Reserved Reserved
BV 013 RW  |Reserved Reserved
BV 014 RW  |Reserved Reserved
BV 015 RW |RESET RESET:(0)Do nothing;(1)Reset fault

2.4 Status (Readonly) Binary Value Object
In CFP2000, we have BV_016~BV_031 with readonly Present_Value property. For these BV_Objects,

we do NOT have Priority_Array and Relinquish_Default properties.

Object

- R/W Object Name Object Description
BV 016 R ARRIVE STATE (O)Not yet;(1)Arrive (OutputFreq=FreqCmd)
BV 017 R FWD/REV STATE (O)Forward;(1)Reverse

BV 018 R WARN STATE (0)No Warn;(1)Occur Warn

BV 019 R ERROR STATE (0O)No Error;(1)Occur Error

BV 020 R Reserved Reserved

BV 021 R Reserved Reserved

BV 022 R QSTOP STATE (0)No QSTOP;(1)Occur QSTOP

BV 023 R ServoPower STATE (0)PowerOff(free run to stop);(1)PowerOn
BV 024 R Reserved Reserved

BV 025 R Reserved Reserved

BV 026 R Reserved Reserved

BV 027 R Reserved Reserved
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Object
R/W Object Name Object Description
Number
BV 028 R Reserved Reserved
BV 029 R Reserved Reserved
BV 030 R Reserved Reserved
BV 031 R Reserved Reserved
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3. Steps to setup the Pr about BACnet in CFP2000

Related to BACnet function in CFP2000, We have to configure 2 parts of Pr.
Part1. Setup parameters related to Communication at Pr_Group9.
Part2. Setup parameters related to System_Parameter at Pr_GroupO.

Part1. Pr_Group9, Communication.

1-1. Set Pr09-31 =1, BACnet is enabled, then the COM1_Port will be accessed by BACnet. When this
is set, the COM1_Port communication format will be changed to RTU 8, N, 1.

(Note: The HW Pins of COM1_Port are shared by RJ45 and RS485. When BACnet is enabled,
BACnet will access the COM1_Port, that also means we can NOT have Modbus, PLC connections,
VFDSoft and VFD Explorer by COM1_Port).

1-2.  Set Pr09-50, Default = 10, BACnet's MS/TP station number 0~127

1-3.  Set Pr09-51, Default = 38400, BACnet communication baud rate, 9600, 19200, 38400 or

76800bps.

1-4. Set Pr09-52 and Pr09-53, the default setting of Device Object_ldentifier is 0x000A (Pr09-52=10,
Pr09-53=00). Device Object_Identifier is the combination of Pr09-52 and Pr09-53, thus the setting
range can be 0~4194303.

For example, Pr09-53=12(0x0C) and Pr09-52 =3456(0x0D80), then the device Identifier’s value
=12"65536+3456 =789888(0x0C0D80).

1-5. Set Pr09-55, Default =127, the highest allowable address for master nodes on the same MS/TP
network. CFP2000 base on this setting to know the Max search range.

1-6. Set Pr09-56, setup the BACnet password. If setup is successful, the keypad will display 8888.

Part2. Pr_Group0, System Parameter.

2-1.  Set Pr00-20 =1, that means the source of the Frequency command is from RS485 Interface
(accessed by BACnet).

2-2. Set Pr00-21 =2, that means the source of the Operation command is from RS485 Interface
(accessed by BACnet).

Here is a simple example:

After setting up the 2 parts of Pr, we can enable the BACnet function in CFP2000. Thus, we can access
some BACnet objects to make the CFP2000 driving motor Run or Stop.

Step1. Write_Service on AV_001, Present_Value =60.0 = Setup Frequency Reference Value.

Step2. Write_Service on BV_007, Present_Value =Active. & Setup Servo Power CMD.

Step3. Write_Service on BV_000, Present_Value =Active. = Setup Active CMD.

Step4. Read_Service on AV_031, Present_Value = User can know the Output frequency.

| Keypad Setting | 22222-0_ \

I AV 001 FreqReraiLleI Pro0-20 =1 ACTIVE CMD

BV_000=1
= — FreqCmd
- 0 ——g BV 000=0

I Other Setting I

PS. In CFP2000, based on different Pr setting or 10 setting, we can make FreqCmd with different source of Reference Value.

Please check the usage of Keypad, Pr and IO setting for more detail information.
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Connection of the communication cable as shown in the below diagram.

Please note that HW Pins of COM1_Port are shared by RJ45 and RS485. That means user can use
RJ45 cable or RS485 lines to access the COM1_Port.
When BACnet is enabled, COM1_Port will be dominated by BACnet function. Under this condition,
user will not be able to have MODBUS VFD Soft, VFD Explorer or PLC function on COM1_Port.
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BACnet Protocol Implementation Conformance Statement
Date : July 24, 2014
Vendor Name: Delta Electronics, Inc.
Product Name: CFP2000
Product Model Number: VFD-CFP2000
Applications Software Version: Ver 01.04- yyyymm  Firmware Revision: Ver 01.04 BACnet Protocol

Revision: 7

Product Description:
Delta VFD-CFP2000 is a Variable Frequency AC motor Drive with BACnet embedded.

In VFD-CFP2000, the BACnet connection is by MS/TP, RS485-based. VFD-CFP2000 provides a BACnet
communication function that permits it as a server and supports BIBBs defined by the BACnet B-ASC.
VFD-CFP2000 BACnet provides the capability to control and monitor the VFD-CFP2000 machine.

BACnet Standardized Device Profile (Annex L):

0 BACnet Operator Workstation (B-OWS)_

0 BACnet Building Controller (B-BC)

0 BACnet Advanced Application Controller (B-AAC) _
H BACnet Application Specific Controller (B-ASC)

[0 BACnet Smart Sensor (B-SS)

0 BACnet Smart Actuator (B-SA)

List all BACnet Interoperability Building Blocks Supported (Annex K):

Data Sharing BIBBs

Data Sharing-ReadProperty-B (DS-RP-B)

Data Sharing-WriteProperty-B (DS-WP-B)

Data Sharing-ReadPropertyMultiple-B (DS-RPM-B)

Device and Network Management BIBBs
Device Management-Dynamic Device Binding-B (DM-DDB-B)
Device Management-Dynamic Object Binding-B (DM-DOB-B)

Device Management-DeviceCommunicationControl-B (DM-DCC-B)

Segmentation Capability:

O Segmented requests supported Window Size

O Segmented responses supported Window Size

Standard Object Types Supported:
Analog Value
Binary Value

Device

Object instantiation is static. Refer to table at end of this document for object details.
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Data Link Layer Options:

O BACnet IP, (Annex J)

O BACnet IP, (Annex J), Foreign Device

O 1SO 8802-3, Ethernet (Clause 7)

O ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8)

O ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s)
B MS/TP master (Clause 9), baud rate(s): 9600, 19200, 38400, 76800
O MS/TP slave (Clause 9), baud rate(s):

O Point-To-Point, EIA 232 (Clause 10), baud rate(s):__
O Point-To-Point, modem, (Clause 10), baud rate(s): __
O LonTalk, (Clause 11), medium:

O Other:

Device Address Binding:
Is static device binding supported? (This is currently necessary for two-way communication with MS/TP slaves and

certain other devices.) OYes ENo

Networking Options:

O Router, Clause 6 - List all routing configurations, e.g., ARCNET-Ethernet, Ethernet-MS/TP, etc.
O Annex H, BACnet Tunneling Router over IP

O BACnet/IP Broadcast Management Device (BBMD)

Does the BBMD support registrations by Foreign Devices? O Yes O No

Character Sets Supported:

Indicating support for multiple character sets does not imply that they can all be supported simultaneously.
W ANSI X3.4 O IBM™/Microsoft™ DBCS O 1SO 8859-1

O 1SO 10646 (UCS-2) O 1SO 10646 (UCS-4) O JIS C 6226

If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s) that

the gateway supports:

17-10



The Properties of Objects

Chapter 17 Introduction to BACnet | CFP2000

Property ID Object Type
Device Analog Value | Binary Value

#4 ACTIVE TEXT \Y
#11  |APDU_TIMEOUT \

#12  |APPLICATION_SOFTWARE_VERSION \

#28 |DESCRIPTION \ \ \Y
#30 |DEVICE ADDRESS BINDING \ \Y

#36 |EVENT STATE \Y \Y
#44  |FIRMWARE_REVISION \

#46  |INACTIVE TEXT \%
#62 |MAX_APDU_LENGTH_ACCEPTED \Y%

#63 |MAX_INFO_FRAMES \Y%

#64 |MAX_MASTER \Y%

#70 |MODEL_NAME \Y

#73 |INUMBER_OF_APDU_RETRIES \Y

#75 |OBJECT_IDENTIFIER Vv *1 \ \
#76  |OBJECT_LIST \Y

#77 |OBJECT_NAME Vv *1 \ \
#79 |OBJECT_TYPE \Y \ \Y
#381 |OUT OF SERVICE \Y \Y
#35 |PRESENT VALUE V *2 V *2
#387 |PRIORITY ARRAY V*3 V*3
#96 |PROTOCOL_OBJECT_TYPES_SUPPORTED \Y%

#97 |PROTOCOL_SERVICES_SUPPORTED \Y%

#98 |PROTOCOL_VERSION \Y
#104 |RELINQUISH DEFAULT V*3 V*3
#107 |SEGMENTATION_SUPPORTED \Y
#111 |STATUS FLAGS \ \
#112 |SYSTEM_STATUS \
#117 |UNITS \
#120 |VENDOR_IDENTIFIER \Y
#121 |VENDOR_NAME \
#139 |PROTOCOL_REVISION \
#155 |DATABASE_REVISION \Y%

*1. The Object_ID and Object Name Properties of Device are writeable.

*2. The Present_Value Property of some AV and BV objects are commandable.

*3. Only Commandable objects support Priority Array and Relinquish_Default.
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Commandable Analog Value Object

In VFD-CFP2000, we have AV_000~AV_026 supporting commandable Present Value property. In
these AV_Obijects, we also can use (Multi) Read_Service to access Priority _Array and

Relinquish_Default properties.

Object

R/W Object Name Object Description Unit
Number
AV 000 | RW |AV_000_Reserved Reserved UNITS_NO_UNITS
AV 001 | RW |AV_001_FregRefValue Frequency Reference Value UNITS_HERTZ
AV 002 | RW |AV_002_Reserved Reserved UNITS_NO_UNITS
AV 003 | RW |AV_003_Reserved Reserved UNITS_NO_UNITS
AV 004 | RW |AV_004_Reserved Reserved UNITS_NO_UNITS
AV 005 | RW |AV_005_ Reserved Reserved UNITS_NO_UNITS
AV 006 | RW |AV_006_ Reserved Reserved UNITS_NO_UNITS
AV 007 | RW |AV_007_Reserved Reserved UNITS_NO_UNITS
AV 008 | RW |AV_008 Reserved Reserved UNITS_NO_UNITS
AV 009 | RW |AV_009_ Reserved Reserved UNITS_NO_UNITS
AV 010 | RW |AV_010_Reserved Reserved UNITS_NO_UNITS
AV 011 | RW [AV_011_P9-11 map set= ----- AV11 will modify data which is P9-11 mapping to Depends
AV 012 | RW |AV_012_P9-12 map set= ----- AV12 will modify data which is P9-12 mapping to Depends
AV 013 | RW |AV_013_P9-13 map set= ----- AV13 will modify data which is P9-13 mapping to Depends
AV 014 | RW |AV_014_P9-14 map set= ----- AV14 will modify data which is P9-14 mapping to Depends
AV 015 | RW |AV_015_P9-15 map set= ----- AV 15 will modify data which is P9-15 mapping to Depends
AV 016 | RW |AV_016_P9-16 map set= ----- AV16 will modify data which is P9-16 mapping to Depends
AV 017 | RW |AV_017_P9-17 map set= ----- AV17 will modify data which is P9-17 mapping to Depends
AV 018 | RW |AV_018 P9-18 map set= ----- AV18 will modify data which is P9-18 mapping to Depends
AV 019 | RW [AV_019_P9-19 map set= ----- AV19 will modify data which is P9-19 mapping to Depends
AV 020 | RW [AV_020_P9-20 map set= ----- AV20 will modify data which is P9-20 mapping to Depends
AV 021 | RW [AV_021_P9-21 map set= ----- AV21 will modify data which is P9-21 mapping to Depends
AV 022 | RW |[AV_022_P9-22 map set= ----- AV22 will modify data which is P9-22 mapping to Depends
AV 023 | RW |AV_023_P9-23 map set= ----- AV23 will modify data which is P9-23 mapping to Depends
AV 024 | RW |AV_024_P9-24 map set= ----- AV24 will modify data which is P9-24 mapping to Depends
AV 025 | RW |AV_025 P9-25 map set= ----- AV25 will modify data which is P9-25 mapping to Depends
AV 026 | RW |AV_026_P9-26 map set= ----- AV26 will modify data which is P9-26 mapping to Depends
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Status (Readonly) Analog Value Object
In VFD-CFP2000, we have AV_027~AV_068 with readonly Present_Value property. In these
AV_Obijects, we do NOT have Priority_Array and Relinquish_Default properties.

Object
R/W Object Name Object Description Unit

Number
AV 027 R |AV_027_Reserved Reserved UNITS_NO_UNITS
AV 028 R |AV_028 Reserved Reserved UNITS_NO_UNITS
AV 029 R |AV_029 Reserved Reserved UNITS_NO_UNITS
AV 030 R |AV_030_Reserved Reserved UNITS_NO_UNITS
AV 031 R |AV_031_Output frequency Display output frequency(Hz) UNITS _HERTZ
AV 032 R |AV_032 Reserved Reserved UNITS_NO_UNITS
AV 033 R |AV_033 Reserved Reserved UNITS_NO_UNITS
AV 034 R |AV_034_Reserved Reserved UNITS_NO_UNITS
AV 035 R |AV_035_Output torque (%) Display output torque (%) UNITS_PERCENT
AV 036 R |AV_036_Reserved Reserved UNITS_NO_UNITS
AV 037 R |AV_037_Reserved Reserved UNITS_NO_UNITS
AV 038 R |AV_038_Reserved Reserved UNITS_NO_UNITS
AV 039 R |AV_039_Status word Display status word,made from BV16~BV31 UNITS_NO_UNITS
AV 040 R |AV_040_Reserved Reserved UNITS_NO_UNITS
AV 041 R |AV_041_Driver type code Driver type code UNITS_NO_UNITS
AV 042 R |AV_042_ Warn code Warn code UNITS_NO_UNITS
AV 043 R |AV_043 Error code Error code UNITS_NO_UNITS
AV 044 R |AV_044 Output current Display output current(Amp) UNITS _AMPERES
AV 045 R |AV_045_DC-bus voltage Display DC-BUS voltage(Volt) UNITS_VOLTS
AV 046 R |AV_046_Output Voltage Display output voltage of U, V, W(Volt) UNITS_VOLTS
AV 047 R |AV_047_Count Value Display counter value of TRG terminal UNITS_NO_UNITS

UNITS_POWER_FACT
AV 048 R |AV_048_Power Angle Display output power angle of U, V, W OR
AV 049 R |AV_049_ Output Power Display actual output power of U, V, W(kw) UNITS_KILOWATTS

UNITS_DEGREES_CE
AV 050 R |AV_050_IGBT temperature Display the IGBT temperature

LSIUS

UNITS_DEGREES_CE
AV 051 R |AV_051_Temperature of driver |Display the temperature of capacitance LSIUS
AV 052 R |AV_052_Real carry frequency |Display real carrier frequency of the drive(KHz)| UNITS_KILOHERTZ
AV 053 R |AV_053_PID feedback value Display PID feedback value (%) UNITS_PERCENT
AV 054 R |AV_054_Overload rate Display overload condition (%) UNITS_PERCENT
AV 055 R |AV_055_Ground fail detect level |Display GND fail detect level (%) UNITS_PERCENT
AV 056 R |AV_056_DC bus ripple Display DCbus voltage ripples(Volt) UNITS_VOLTS
AV 057 R |AV_057_Fan Speed Fan speed of the drive (%) UNITS_PERCENT
AV 058 R |AV_058_Output speed(rpm) Output speed(rpm)

UNITS_REVOLUTION
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Object
R/W Object Name Object Description Unit
Number
S_PER_MINUTE

AV 059 R |AV_059 KW per Hour KW per Hour UNITS_KILOWATTS
AV 060 R |AV_060_Multi-speed switch Real multi-speed switch UNITS_NO_UNITS
AV 061 R |AV_061_AVI1 input value 0~10V corresponds to 0~100% UNITS_PERCENT
AV 062 R |AV_062_ACI input value 4~20mA/0~10V corresponds to 0~100% UNITS_PERCENT
AV 063 R |AV_063_AVI2 input value 0V~10V corresponds to 0~100% UNITS_PERCENT
AV 064 R |AV_064_Digital input status Refer to P2-12 UNITS_NO_UNITS
AV 065 R |AV_065_Digital output status Refer to P2-18 UNITS_NO_UNITS
AV 066 R |AV_066_CPU pin status of DI Corresponding CPU pin status of digital input UNITS_NO_UNITS
AV 067 R |AV_067_CPU pin status of DO |Corresponding CPU pin status of digital output | UNITS_NO_UNITS
AV 068 R |AV_068_PLC D1043 value PLC D1043 value UNITS_NO_UNITS

® Commandable Binary Value Object

In VFD-CFP2000, we have BV_000~BV_015 supporting commandable Present_Value property. In
these BV_Obijects, we also can use (Multi) Read_Service to access Priority_Array and

Relinquish_Default properties.

Object
R/W Object Name Object Description
Number
BV 000 RW [BV_000_ACTIVE CMD (0)FreqCmd=0;(1)FreqCmd=FreqRefValue
BV 001 RW |BV_001_FWD/REV CMD (O)Forward; (1)Reverse
BV 002 RW [BV_002_Reserved Reserved
BV 003 RW |BV_003_HALT CMD (0)None;(1)RampDown to OHz.
BV 004 RW [BV_004_LOCK CMD (0)None;(1)OutputFreq stays at current frequency
BV 005 RW |BV_005_Reserved Reserved
BV 006 RW |BV_006_QSTOP CMD (0)None;(1)Force driver quick stop
BV 007 RW |BV_007_ServoPower CMD (0)PowerOff(free run to stop);(1)PowerOn
BV 008 RW [BV_008_Reserved Reserved
BV 009 RW [BV_009_Reserved Reserved
BV 010 RW |BV_010_Reserved Reserved
BV 011 RW [BV_011_Reserved Reserved
BV 012 RW [BV_012_Reserved Reserved
BV 013 RW |BV_013_Reserved Reserved
BV 014 RW [BV_014_Reserved Reserved
BV 015 RW |BV_015_RESET RESET:(0)Do nothing;(1)Reset fault
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In VFD-CFP2000, we have BV_016~BV_031 with readonly Present_Value property. In these
BV_Obijects, we do NOT have Priority_Array and Relinquish_Default properties.

Object
R/W Object Name Object Description
Number
BV 016 R BV_016_ARRIVE STATE (O)Not yet;(1)Arrive (OutputFreq=FreqCmd)
BV 017 R BV_017_FWD/REV STATE (0)Forward;(1)Reverse
BV 018 R BV_018_WARN STATE (0)No Warn;(1)Occur Warn
BV 019 R BV_019_ERROR STATE (0O)No Error;(1)Occur Error
BV 020 R BV_020_Reserved Reserved
BV 021 R BV_021_Reserved Reserved
BV 022 R BV_022_QSTOP STATE (0)No QSTOP;(1)Occur QSTOP
BV 023 R BV_023_ServoPower STATE (0)PowerCOff(free run to stop);(1)PowerOn
BV 024 R BV_024_Reserved Reserved
BV 025 R BV_025_Reserved Reserved
BV 026 R BV_026_Reserved Reserved
BV 027 R BV_027_Reserved Reserved
BV 028 R BV_028_Reserved Reserved
BV 029 R BV_029 Reserved Reserved
BV 030 R BV_030_Reserved Reserved
BV 031 R BV_031_Reserved Reserved
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18-1 The drive safety function failure rate

Item Definition Standard Performance
Channel 1: 80.08%
STO Safe Torque Off IEC61508 Channel 2: 68.91%
HET (Type A | |1 rdware Fault Tolerance IEC61508 1
subsystem)
IEC61508 SIL2
SIL Safety Integrity Level
IEC62061 SILCL 2
PEH ﬁ;\f?]rage frequency of dangerous failure IEC61508 9 56x10-10
PFD., Erobablllty of Dangerous Failure on IEC61508 4.18%10°
emand
Category Category 1ISO13849-1 Category 3
PL Performance level 1ISO13849-1 d
MTTFq4 Mean time to dangerous failure ISO13849-1 High
DC Diagnostic coverage 1ISO13849-1 Low

18-2 Safe Torque Off terminal function description

The Safe Torque Off function is to cut off the power supply to motor through the hardware,
thereby the motor couldn’t produce torque.

The Safe Torque Off function controls the motor current drive signal respectively by two
independent hardware, and thus cut off the inverter power module output in order to achieve the
status of safety stop.

Operation principle Description as below table 1:
Table 1: Terminal operation description

EBEBBEBE

18-2

STL1~STL3 means Safety Torque Off hardware abnormal.
STL3 means STO1~SCM1 and STO2~SCM?2 internal circuit detected abnormal.
STO1~SCM1 ON(High): means STO1~SCM1has connect to a +24VDC power supply.
STO2~SCM2 ON(High): means STO2~SCM2 has connect to a +24V power supply.
STO1~SCM1 OFF(Low): means STO1~SCM1hasn’t connect to a +24VDC power supply.
STO2~SCM2 OFF(Low): means STO2~SCM2hasn’t connect to a +24VDC power supply.

Signal Channel Photo-coupler status
STO1~SCM1 ON(High) ON(High) OFF(Low) OFF(Low)
STO signal

STO2~SCM2 ON(High) OFF(Low) ON(Low) OFF(Low)

STL2 mode STL1 mode STO mode

Driver Output status Ready (Torque output | (torque output | (Torque output
off) off) off)
STO means Safe Torque Off




18-3 Wiring diagram

18-3-1Internal STO circuit as below:
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18-3-2 In the figure below, the factory setting for +24V-STO1-STO2 and SCM1-SCM2-DCM
is short circuit:
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18-3-3 The control loop wiring diagram:

1. Remove the shot-circuit of +24V-STO1-STO2 and DCM-SCM1-SCM2.

2. The wiring as below diagram. The ESTOP switch must at Close status in normal situation and
drive will be able to Run.

3. STO mode, switch ESTOP open. Drive output stop and keypad display STO.

@) RA3 (Factory Setting = 66)

CFP2000

ESTOP E'

SafetyPLC

ImmhNOTE |

*1: Factory short circuit of DCM-SCM1-SCM2. To use the Safety function, please remove this short circuit.
*2: Factory short circuit of +24V-STO1-STO2. To use the Safety function, please remove this short circuit.
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18-4 Parameters

» m STO Alarm Latch

Factory setting: 0
Settings 0 : STO Alarm Latch
1 : STO Alarm no Latch

Pr06-44=0 STO Alarm Latch: after the reason of STO Alarm is cleared, a Reset command is
need to clear STO Alarm.

Pr06-44=1 STO Alarm no Latch: after the reason of STO Alarm is cleared, the STO Alarm will
be cleared automatically.

All of STL1~STL3 error are “Alarm latch” mode (in STL1~STL3 mode, the Pr06-44 function is
no effective).

o m Multi-function Output 1 (Relay1)

Factory Setting:11

* R Mutti-function Output 2 (Relay2)

Factory Setting:1

N m Multi-function Output 3 (Relay3)

Factory Setting:66
Settings 66: SO N.O. output
68: SO N.C. output

Settings Functions Descriptions

66 SO Logic A output Safety Output Normal Open

68 |SO Logic B output Safety Output Normal Close

CFP2000 factory setting Pr02-15(Relay 3)=66(N.O.) and Multi-function Output setting item has
added 2 new function: 66 and 68.

Safety Output status
Drive status N.O. N.C.
(MO=66) (MO=68)
Normal run Open Close
STO Close Open
STL1~STL3 Close Open

» m Content of Multi-function Display

Factory setting: 3
Settings 45: Hardware version

| 00-04=45 | Hardware version |
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18-5 Operating sequence description
18-5-1Normal operation status

As shown in Figure 3: When the STO1~SCM1 and STO2~SCM2=0ON (no STO function is
need), the drive will execute “Operating” or “Output Stop” according to RUN/STOP command.

RUN command RUN STOP
SIgIJSSCM1 ON(no STO function need, Pr06-44=0
STO2~SCM2 ON(no STO function need, Pr06-44=0
status
Drive output Operating Output Stop
Figure 3

18-5-2-1 STO, Pr06-44=0, Pr02-35=0

As shown in Figure 4: When both of STO1~SCM1 and STO2~SCM2 channel has turn off
during operating, the STO function enabling and the drive will stop output regardless of Run
command is ON or OFF status.

RUN command RUN

ISTOP | RUN

sTot1~scm1 | _ON__[OFF ON ; ;
status ' i :
sTo2~scM2 | ON [oFF  |ON
status : ' :
Drive output Operating Output Stop : ;

Figure 4
18-5-2-2 STO, Pr06-44=0, Pr02-35=1
As shown in Figure 5: As same as the figure 4. But, because the Pr02-35=1, therefore, after

the Reset command, if the operating command still exists, then the drive will immediately execute
the run command again.

RUN command RUN !

STO1~SCM1 on [oFF ON
status h H H
STO2~SCM2 ON OFF ON i
status ] : :
A i i

Drive output  |Operating Output Stob | Operating
i Ig'v

Reset ; Reset
Figure 5

18-6



Chapter 18 Safe Torque Off Function | CFP2000

18-5-3 STO, Pr06-44=1, STO Alarm no latch

RUNcommand | RUN ! STOP RUN
: : 4
STO1~SCM!1 ON oFf |ON
status i : i
STO2~SCM2 ON OFF [ ON i
status ' : '
. A { i ’
Drive output Operating Output Stop i Operating
Figure 6
18-5-4 STL1
RUN command RUN i STOP RUN
status - ! i
sTO2~sCM2 | oN i :
status i i :
¥ ; i
Drive output  |Operating| Output Stop i v
Figure 7
18-5-5 STL2
RUN command RUN ' STOP RUN
STO1~SCMH1 i
status ON ; i
ST02~SCM2 ] i ]
status ON OFF | ON i i
Drive output % E E
Operating| Output Stop i ¢

Figure 8
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18-6 New Error code for STO function

m Present Fault Record

m Second Most Recent Fault Record

m Third Most Recent Fault Record

m Fourth Most Recent Fault Record

m Fifth Most Recent Fault Record

m Sixth Most Recent Fault Record

Settings 72 : Channel 1(STO1~SCM1) internal hardware error
76 : STO(Safety Torque Off
77 : Channel 2(STO2~SCM2) internal hardware error
78 : Channel 1 and Channel 2 internal hardware error
Error code Name Description
76 STO Safe Torque Off function active
STL1
72 (STO1~SCM1) | STO1~SCM1 internal hardware detect error
77 STL2 STO2~SCM2 internal hardware detect error
(STO2~SCM2)
STO1~SCM1 and STO2~SCM2 internal
78 STL3 hardware detect error

The Old/New control board and Old/New |I/O card:

CFP2000 v1.12 firmware | v1.20 firmware
v1.12 control board + old I/O card(no STO function) OK OK
v1.12 control board + new I/O card(with STO function) Error Error
v1.20 control board + old I/O card(no STO function) Error Error
v1.20 control board + new I/O card(with STO function) Error OK
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Appendix A. Publication History

If you need to contact the technical engineer of this product, please let them know the issue edition of this
user manual and corresponded firmware version.

Issue Edition: V02

Firmware Version: V1.03

Issue Date: November, 2017

Explanations Coverage
Add
Add Apply After Service by Mobile Device Chapter 1
Add notice of Mounting Clearance Chapter 2

Add Specifications and Appearance of Brake
Resistors, Installation of Brake Resistors and | Chapter 7
description of SCCR

Add Specifications of external power card

] Chapter 8
EMC-BPS01 and Delta Standard Fieldbus Cables
Add Efficiency Curve, Voltage/ Current Derating
Chapter 9
Curve
Add Adjustment and Application Chapter 12-2
Add Chapter 17- Introduction to BACnet Chapter 17
Add Chapter 18- Safe Torque Off function Chapter 18
Revise
Update Nameplate Information, Model Name,
Serial Number, explanation of RFI Jumper and the
. . _ Chapter 1
hole dimension of Frame A-3, delete diagram 3
from situations must remove the RFI jumper
Update notice of motor drive installation Chapter 2
Update Wiring Diagram of all frames, and
Chapter 4

SINK(NPN)/SOURCE(PNP) diagram

Update main circuit diagram
Revise parameter description of Pr. 05-42 to “PM | Chapter 5
Motor Magetic Angle”

Update Digital Inputs wiring diagram, diagram of
Removable Terminal Block and terminal circuit | Chapter 6
diagram.

Chapter 4

Revise terminals to AVI1, ACI & AVI2 Chapter 6

Update its connected terminals (remove -10V | Group 00 Parameters (00-04)

Terminal) and corresponded setting range Group 02 Parameters (02-31)

Group 03 Parameters (03-03, 03-19, 03-23, 03-28,
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03-52, 03-53, 03-54, 03-56, 03-62, 03-68)

Group 06 Parameters (06-59)
Group 09 Parameters (09-04)
Group 13 Parameters (13-00)
Chapter 15

Chapter 17
Update EMC filter list, AC input/output reactor
spec. and corresponded Delta part number and | Chapter 7
drawing of fan
Remove CANopen cables dimension & spec. chart
. . Chapter 8
and CANopen TAP dimension
Update drawing of Installation/ Disconnection of
. . Chapter 8
extrenal cards and terminal resistors
Update description of General Specifications and
_ Chapter 9
Environment
Delete quick settings of Keypad: VFPG, FOCPG
Chapter 10
and TQCPG
Update settings and descriptions of Paramter:
Parameter Group 00 (00-00, 00-17)
Parameter Group 01 (01-24~01-27)
Parameter Group 02 (02-33, 02-46, 02-54)
Parameter Group 03 (03-19, 03-27)
Chapter 11
Parameter Group 05 (05-01, 05-04, 05-13, 05-16,
Chapter 12

05-17)
Parameter Group 06 (06-01, 06-31, 06-36, 06-52)
09-41, 09-42)
10-32, 10-42)

13-01~13-99)

Parameter Group 09
Parameter Group 10

~ o~ o~ o~

Parameter Group 13

Change parameter description “Initial Angle

Detection Pulse Level” and related explanations

Group 10 Parameters (10-42)
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