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AH Motion Controller — Standard Instructions Manual

P.1 Introduction

Thank you for purchasing the AH series Motion Controller CPU with our advanced motion control system.

This manual introduces the standard instructions including basic instructions and the applied instructions. Please ensure
that you understand the configuration and operations of the AH series motion controller system, and use the AH series
Motion Controller CPU correctly.

To obtain required information for different system configurations, you can navigate between different manuals of AH
Motion Controller series manuals and other related manuals.

P.1.1 Applicable Products

This manual relates to the following products
- AHxxXEMC-5A (AHO8EMC-5A/AH10EMC-5A/AH20EMC-5A)

P.1.2 Related Manuals

The related manuals of the AH Motion series motion controllers are composed of the following.

1. AH Motion Controller- Hardware Manual
It introduces function specifications, electrical specifications, appearances, dimensions, and etc.

2. ISPSoft User Manual
It introduces the use of ISPSoft, the programming languages (ladder diagrams, sequential function charts, function
block diagrams, and structured texts), the concept of POUs, the concept of tasks, and the operation of motion control
programming.

3. AH Motion Controller- Standard Instructions Manual
It introduces the elements for standard programming including devices, symbols and standard instructions.

4. AH Motion Controller- Operation Manual
It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software operations,
devices to be used, motion control operations and troubleshooting.

5. AH Motion Controller- Motion Control Instructions Manual
It introduces the elements for motion control programming including axis parameters, symbols and single
axis/multi-axes motion instructions.

6. AH500 Motion Control Module Manual
It introduces the specifications for the AH500 series motion control modules, the wiring, the instructions, and the
functions.

7. AH500 Module Manual
It introduces the use of special I/O modules of AH500 series PLCs. For example, network modules, analog 1/O
modules, temperature measurement modules, and etc.
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P.2 Navigation between Manuals

Before using the products, there are three manuals that should be utilized as fundamental information: AH Motion
Controller - Hardware Manual, ISPSoft User Manual, and AH Motion Controller - Standard Instructions Manual.

With the fundamental manuals, you can understand the basic information of hardware configuration, operation procedures
of the software, and the basic instructions for using the system.

To obtain required information for different system configurations and applications, refer to other manuals as indicated in
the table below. Reading all manuals related to your system configuration helps you make the most use of the AH series
motion control system.

Related manuals
g
AH Motion Controller series manuals =
=
2 | 3
=]
= 5
s =
Fundamental o = o
c = =}
! e = 3
' = I g 3T | &9 3 S
55 3 85 B2 B3 p =
52 & % E©8&| €2_ S =
o C = O = Lt © = 0
£ 8 = €2= 8 - o I
s=| % 5§39s5 285 = <
Ow g 02252 5ES| g
cC © D €58 58| 50 o
Qo = s S == 920 o O %
o o c 53 = 51 = c b
S ® =< I T 8
T T ) T S < << ©
. = 2 =
General operation procedures < <
1. Overview of AH Motion Controller series Vv
products
2. Setting up hardware configuration for the
system
for motion control applications V
o Vv
for communication (e.g. EtherCAT)
for additional motion control modules \%
for 1/0 extension using AH500 series modules \%
3. Getting started with the software
for motion control applications V
for communication (e.g. EtherCAT) V
for additional motion control modules \%
for 1/0 extension using AH500 series modules \%
4. Programming V
for motion control applications V \%
Vv
for communication (e.g. EtherCAT)
for additional motion control modules \%
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Related manuals
g
AH Motion Controller series manuals =
=
o ©
= 2
o ©
s =
Fundamental o 3 2@
c = =}
: 'S 1= 3
—_ __ | S o
L | B e | 28| 275 o =
0 ® 2 @5 [Sh= [ c o
= 35 c = = = © = 0 (o) o
Sl ® [<I3 S s [ I =N = Ye]
=] = E2-4 "8 Q=5 <} I
S = 5 © O ¢ O o c
o 5 9% S 5 2 E = <
O o » ©Ocec §= S €= o
c © D 58 58| 50 o
Qo = = @ =3 00 o O %
© D o 53 = 8— = c b
S =< T T 8
T I (%) T -9 <C << ©
. = 2 =
General operation procedures < <
for 1/0 extension using AH500 series modules \%
5. Testing and troubleshooting
for motion control applications V=
for communication (e.g. EtherCAT) V \Y
for additional motion control modules Al V
for 1/0 extension using AH500 series modules V* \%
6. Maintenance and Inspection V

*Note: Information regarding Error codes and Indicators and the associate troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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1.1 Overview
This manual introduces the elements for standard programming including devices, symbols and standard instructions.

Most instructions contain operands which function as input parameters and output results. Every operand has applicable
devices, such as X, Y, D, SM, SR, and the device can be assigned to a symbol according to the data type of the symbol.

Before using the instructions, please be sure that you understand the devices, symbols and the function of instructions
sufficiently.

You can also refer to the Appendices for a quick reference of the special auxiliary relays (SM), special data registers (SR),
standard instructions (sorted by alphabet), and error codes.

1.2 Categories of Standard Instructions

Categories Description

Basic instructions frequently used in ladder diagram programming such as LD, LDP,

Ladder Instructions AND, OR, OUT, and etc

Comparison instructions Comparisons such as =, <>, >, >=, <, <=, and etc.

Arithmetic instructions Using binary numbers or binary-coded decimal numbers to add, subtract, multiply, or

divide.
Data conversion Converting the binary-coded decimal number into the binary number, and converting
instructions the binary number into the binary-coded decimal number
Data transfer instructions Transfer the specified data
Jump instructions The program jumps.

Program execution
instructions

Enabling or disabling the interrupt

1/O refreshing instructions Refreshing the /0.

. . . Instructions which are applied to the counters, the teaching timers, the special timers,
Convenience instructions

and etc.
Logic instructions Logical operations such as logical addition, logical multiplication, and etc.
Rotation instructions Rotating/Shifting the specified data
Basic instructions Timer instructions and counter instructions
Shift instructions Shifting the specified data

Data processing

instructions 16-bit data processing such as decoding and encoding.

Structure creation
instructions

Nested loops

Module instructions Reading the data from the special module and writing the data into the special module

Floating-point number
instructions

Floating-point number operations

Real-time clock instructions Reading/Writing, adding/subtracting and comparing the time

Peripheral instructions 1/0 points connected to the peripheral

1-2
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Categories Description

Communication instructions | Controlling the peripheral though communication

Other instructions Instructions which are different from those mentioned above

Conversion between binary/binary-coded decimal numbers and ASCII codes;

String processing . . . . . .
conversion between binary numbers and strings; conversion between floating-point

instructions numbers and strings; string processing

Ethernet instructions Controlling the Ethernet data exchange

Memory card instructions Reading the data from the memory card and writing the data into the memory card
Task control instructions Controlling the task in the program

SFEC contral instructions Controlling the SFC operation

1-3
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Chapter 2 Devices, Symbols and Instructions
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2.1 Common Devices

This section describes the concept of common devices which include input/output/auxiliary relays, timers, counters, and
data registers. For detailed descriptions on functions as well as characteristics of devices, you can refer to AH Motion
Controller — Operation Manual.

2.1.1 Functions of Common Devices

The procedure for processing the program in the PLC:

® Regenerating the input signal:

Input terminal X
P 1. Before the program is executed, the state of the external

i Regenerating the input signal input signal is read into the memory of the input signal.

Device memory 2. When program is executed, the state in the memory of the

input signal does not change even if the input signal
changes from ON to OFF or from OFF to ON. Not until the
next scan begins will the input signal be refreshed.

y

Processingthe program

® Processing the program:
\ 4

Alowaw ao1na Qg

Device memory After the input signal is refreshed, the instructions in the

program are executed in order from the start address of the
i program, and the results are stored in the device memories.

Regenerat

ing the output signal

and sending itto the output terminal

® Regenerating the state of the output:

After the instruction END is executed, the state in the device

memory is sent to the specified output terminal.

2.1.2 Common Device List
Type Device name Number of devices Range
Input relay X 8192 z(sodg;)l(rst:n; 1F€2)rce ON/OFF)
Output relay Y 8192 gﬁggzg:n; 1F€2)rce ON/OFF)
Data register D 1048576 D0.0~D65535.15
Link registers L 1048576 L0.0~ L65535.15
Auxiliary relay M 8192 MO~M8191
Bit device
:SZ::'y relay SM SM: 2048 SMO~SM2047
Stepping relay S 2048 S0~S2047
Timer T 2048 TO~T2047
Counter C 2048 C0~C2047
HC: 64 HCO~HC63
32-bit counter HCIAC | AG: 56 (AHXXEMC) ACO~AC55 (AHXXEMC)
Input relay X 512 X0~X511

2-2
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Type Device name Number of devices Range
Output relay Y 512 YO0~Y511
Data register D 65536 D0~D65535
Special data SR SR: 2048 SRO~SR2047
register

Word

device Link registers L 1048576 LO~ L65535
Timer T 2048 TO~T2047
Counter C 2048 C0~C2047

HC: 64 HCO0~HC63
32-bit t HC/AC
1t counter AC: 56 (AHXXEMC) ACO~AC55 (AHXXEMC)
Index register E 32 EO~E31
. 16 bits: -32768~32767
Decimal .
system K 32 bits:
-2147483648~2147483647
Hexadecimal 164 16 bits: 16#0~16#FFFF
system 32 bits: 16#0~16#FFFFFFFF
Constant* | Single-precisio

n floating-point F 32 bits: +1.17549435%~+3.40282347"%
number
Double-precisi
on OF 64 bits: +2.2250738585072014 %~
floating-point +1.7976931348623157°%
number

String* String “$” 1~31 characters

Pointer* Pointer PR

*1: The decimal forms are notated by K in the device table in chapter 3, whereas they are entered directly in ISPSoft. For

example, entering 50 in ISPSoft indicates the value K50.

*2: The floating-point numbers are notated by F/DF in the device table in chapter 3, whereas they are represented by
decimal points in ISPSoft. For example, entering 500.0 in ISPSoft indicates the value F500.

*3: The strings are notated by $ in chapter 3, whereas they are represented by adding quotes (“ ”) to the value in ISPSoft.
For example, entering “1234” in ISPSoft indicates the string 1234.
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2.1.3 Latched Devices

® | atched areas of each type of device

Device Function Device range Latched area
X devices (bit):
X Input relay X0.0~X511.15 All devices are non-latched.
X devices (word): X0~X511
Y devices (bit):
Y Output relay Y0.0~Y511.15 All devices are non-latched.
Y devices (word): YO~Y511
M* Auxiliary relay M0~M8191 Default: MO~M8191
Special Some devices are latched, and can not be
SM P L SM: SM0~SM2047 changed. Refer to the table of special auxiliary
auxiliary relay . . . .
relays in the appendices for more information.
S Stepping relay | S0~S2047 All devices are non-latched.
T Timer TO~T2047 Default: T0~T2047.
c* Counter C0~C2047 Default: CO~C2047.
HC: HCO~HC63 )
HCIAC* 32-bit counter | AC: ACO~ AC55 igfzi'\t/'icigzr;':f:_'latche g
(AHXXEMC) '
D device (bit):
D* Data reqister D0.0~D65535.15 Default: DO~D32767.
9 D device (word): At most 32768 devices can be latched devices.
D0~D65535
. Some are latched, and can not be changed.
Special data . . .
SR . SR: SR0~SR2047 Refer to the list of special data registers for more
register . .
information.
L Link register LO~ L65535 All devices are non-latched.
E Index register EO~E31 All devices are non-latched.

*Note: You can define the range of latched areas for T, C, HC and D and set the devices to be non-latched. Note that the

range should not exceed the available device range, and only 32768 D devices at most can be non-latched. For example,
you can set D50~D32817 or D32768~D65535 to latched area though the default range of latched areas is D0~D32767.
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® Behavior of non-latched and latched devices

Device type

PLC action Non-latched Latched Output relay
Power: OFF—ON Cleared Retained Cleared
The output relay is cleared. Retained Retained Cleared
The state of the output relay is retained. Retained Retained Retained
The state of the
STf) i ;I'hh; i;;er:i:‘zeptlg,’; u; t:,e:,)i/nr:turns to Retained Retained roeutth)rLrj]tsrteolat)rgat
RUN ’ before the PLC’s
stopping.
The non-latched devices are cleared. Cleared Retained Cleared
The state of latched devices is retained. Retained Retained Retained
RUN—STOP Retained Retained Retained
(All non-latcls1'¢\e”c,i2 (::\I/Tc(:: .are cleared.) Cleared Retained Cleared
(All Iatch:iN(Iize(\)/?cI:szr:;e cleared.) Retained Cleared Retained
Default value 0 0 0

2.1.4 Input Relays (X)

® The function of the input

The input is connected to the input device (e.g. external devices such as button switches, rotary switches, number
switches, and etc.), and the input signal is read into the PLC. Besides, contact A or contact B of the input can be used
several times in the program, and the ON/OFF state of the input varies with the ON/OFF state of the input device.

® The input number (the decimal number)

For the PLC, the input numbers start from X0.0. The number of inputs varies with the number of inputs on the digital
input/output modules, and the inputs are numbered according to the order in which the digital input/output modules are
connected to the CPU module. The maximum number of inputs on the PLC can reach up to 8192, and the range is
between X0.0 and X511.15.

® The input type
The inputs are classified into two types.

1. Regenerated input: Before the program is executed, the data is fed into the PLC according to the states of the
inputs which are regenerated. For example, LD X0.0.

2. Direct input: During the execution of the instructions, the data is fed into the PLC according to the states of the
inputs. For example, LD DXO0.0.
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2.1.5 Output Relays (Y)

® The function of the output

The task of the output is sending the ON/OFF signal to drive the load connected to the output. The load can be an
external signal lamp, a digital display, or an electromagnetic valve. There are three types of outputs. They are relays,
transistors, and TRIACs (AC thyristors). Contact A or contact B of the output can be used several times in the program,
but the output should be used only once in the program. Otherwise, according the program-scanning principle of the
PLC, the state of the output depends on the circuit connected to the last output in the program.

® The output number (the decimal number)

For the PLC, the input numbers start from X0.0. The number of outputs varies with the number of outputs on the digital
input/output modules, and the outputs are numbered according to the order in which the digital input/output modules
are connected to the PLC. The maximum number of outputs on the PLC can reach up to 8192, and the range is
between Y0.0 and Y511.15.

The output which is not practically put to use can be used as a general device.
® The output type
The outputs are classified into two types.

1. Regenerated output: Not until the program executes the instruction END is the information fed out according to the
states of the outputs. For example, OUT Y0.0.

2. Direct output: When the instructions are executed, the information is fed out according to the states of the outputs.
For example, OUT DYO0.0.

2.1.6 Auxiliary Relays (M)

The auxiliary relay has contact A and contact B. It can be used several times in the program. You can combine the control
loops by means of the auxiliary relay, but can not drive the external load by means of the auxiliary relay. The auxiliary
relays can be divided into two types according to their attributes.

1. For general use: If an electric power cut occurs when the PLC is running, the auxiliary relay for general use will be
reset to OFF. When the power supply is restored, the auxiliary relay for general use is still OFF.

2. For latched use: If an electric power cut occurs when the PLC is running, the state of the auxiliary relay for latched use
will be retained. When the power supply is restored, the state remains the same as that before the power electric cut.

2.1.7 Special Auxiliary Relays (SM)
SM: special auxiliary relays
Every special auxiliary relay has its specific function. Please do not use the special auxiliary relays which are not defined.

For function descriptions of each special auxiliary relay (SM), refer to Appendix 1: Special Auxiliary Relays Table.

2.1.8 Data Registers (D)

The data register stores the 16-bit data. The highest bit represents either a positive sign or a negative sign, and the values
which can be stored in the data registers range from -32,768 to +32,767. Two 16-bit registers can be combined into a
32-bit register, i.e. (D+1, D) in which the register whose number is smaller represents the low 16 bits. The highest bit
represents either a positive sign or a negative sign, and the values which can be stored in the data registers range from
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-2,147,483,648 to +2,147,483,647. Besides, four 16-bit registers can be combined into a 64-bit register, i.e. (D+3, D+2,
D+1, D) in which the register whose number is smaller represents the lower 16 bits. The highest bit represents either a
positive sign or a negative sign, and the values which can be stored in the data registers range from
-9,223,372,036,854,776 to +9,223,372,036,854,775,807.

The registers can be classified into two types according to their properties:

1. General-purpose register: If the PLC begins to run, or is disconnected, the value in the register will be cleared to zero.
If you want to retain the data when the PLC begins to RUN, you can refer to ISPSoft User Manual for more information.
Please notice that the value will still be cleared to zero if the PLC is disconnected.

2. Latched register: If the PLC is disconnected, the data in the latched register will not be cleared. In other words, the
value before the disconnection is still retained. If you want to clear the data in the latched area, you can use RST or
ZRST.

2.1.9 Special Data Registers (SR)

SR: special data registers.

Every special data register has its definition and specific function. The system statuses and the error messages are stored
in the special data registers. Besides, the special data registers can be used to monitor the system statuses.

For function descriptions of each special data register (SR), refer to Appendix 2: Special Deta Registers Table

2.1.10 Link Registers (L)

The link register is mainly used in for automatic data exchange function. When the data exchange occurs between the
AHxXEMC series PLCs, the link register can be used as the buffer.

The link registers L0~L65535 have 65536 words and can be used as the common auxiliary registers.

2.1.11 Stepping Relays (S)

The function of the stepping relay:

The stepping relay can be easily used in the industrial automation to set the procedure. It is the most basic device in the
sequential function chart (SFC). Please refer to ISPSoft User Manual for more information related to sequential function
charts.

There are 2048 stepping relays, i.e. S0~S2047. Every stepping relay is like an output relay in that it has an output coil,
contact A, and contact B. It can be used several times in the program, but it can not directly drive the external load.
Besides, the stepping relay can be used as a general auxiliary relay when it is not used in the sequential function chart.

2.1.12 Timers (T)

1. 100 millisecond timer: The timer specified by the instruction TMR takes 100 milliseconds as the timing unit.
2. 1 millisecond timer: The timer specified by the instruction TMRH takes 1 millisecond as the timing unit.
3. The timers for the subroutine’s exclusive use are T1920~T2047.

4. The accumulative timers are STO~ST2047. If you want to use the device-monitoring function, you can monitor
TO~T2047.
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If the same timer is used repeatedly in the program, including in different instructions TMR and TMRH, the setting
value is the one that the value of the timer matches first.

If the same timer is used repeatedly in the program, it is OFF when one of the conditional contacts is OFF.

If the same timer is used repeatedly in the program as the timer for the subroutine’s exclusive use and the
accumulative timer in the program, it is OFF when one of the conditional contacts is OFF.

When the timer is switched from ON to OFF and the conditional contact is ON, the timer is reset and counts again.

When the instruction TMR is executed, the specified timer coil is ON and the timer begins to count. As the value of the
timer matches the setting value, the state of the contact is as follows.

Normally open (NO) contact ON

Normally closed (NC) contact OFF

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.13 Counters (C)

The function of the counter:

Each time the input switches from OFF to ON, the value of the counter increases by one increment. When the value of the

counter matches the setting value, the output coil is ON. You can use either the decimal constant or the value in the data

register as the setting value.

The 16-bit counter:

1.

Setting range: 0~32,767 (The setting values 0 and 1 mean the same thing in that the output contact is ON when the
counter counts for the first time.)

For the general-purpose counter, the current value of the counter is cleared when there is a power cut. If the counter is
the latched one, the current value of the counter and the state of the contact before the power cut will be retained. The
latched counter counts from the current value when the power supply is restored.

If you use the instruction MOV or ISPSoft to transmit a value bigger than the setting value to the current value register
CO0, the contact of the counter CO will be ON and the current value will become the same as the setting value next time
X0.1 is switched from OFF to ON.

You can use either the constant or the value in the register as the setting value of the counter.

The setting value of the counter can be a positive or a negative. If the counter counts up from 32,767, the next current
value becomes -32,768.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.14 32-bit Counters (HC/AC)

HC: The 32-bit general-purpose addition/subtraction counter

AC: The 32-bit counters used specifically for motion axis. The function of AC is the same as that of HC

1.

Setting range: -2,147,483,648~2,147,483,647
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The switch between the 32-bit general-purpose addition counters and the 32-bit general-purpose subtraction counters
depends on the states of the special auxiliary relays SM621~SM684. For example, the counter HCO is the addition
counter when SM621 is OFF, whereas HCO is the subtraction counter when SM621 is ON.

. You can use either the constant or the value in the data registers as the setting value of the counter, and the setting

value can be a positive or a negative. If you use the value in the data registers as the setting value of the counter, the
setting value occupies two consecutive registers.

For the general-purpose counter, the current value of the counter is cleared when there is a power cut. If the counter is
the latched one, the current value of the counter and the state of the contact before the power cut will be retained. The
latched counter counts from the current value when the power supply is restored.

If the counter counts up from 2,147,483,647, the next current value becomes -2,147,483,648. If the counter counts
down from -2,147,483,648, the next current value becomes 2,147,483,647.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.15 Index Registers (E)

The index register is the 16-bit data register. It is like the general register in that the data can be read from it and written

into it. However, it is mainly used as the index register. The range of index registers is EO~E13.

Refer to 2.2.5 Modifying a Symbol with an Index Register for more information.

2.1.16 Values and Constants (K, 16#)

The PLC uses four types of values to execute the operation according to different control purposes. The functions of these

values are illustrated as follows:

1.

Binary number (BIN)

The PLC adopts the binary system to operate the values.

Decimal number (DEC)

The decimal number in the PLC is used as

® the setting value of the timer (T) or the setting value of the counter (C/HC). For example, TMR CO 50 (constant K).
® the device number. For example, M10 and T30 (device number)

® the number before or after the decimal point. For example, X0.0, Y0.11, and D10.0 (device number).

® the constant K: It is used as the operand in the applied instruction. For example, MOV 123 DO (constant K).
Binary-coded decimal (BCD)

A decimal value is represented by a nibble or four bits, and therefore sixteen consecutive bits can represent a
four-digit decimal value.

Hexadecimal number (HEX)
The hexadecimal number in the PLC is used as

® the constant 16#: It is used as the operand in the applied instruction. For example, MOV 16#1A2B DO
(hexadecimal constant).
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Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.17 Floating-point Numbers (F, DF)

The floating-point numbers are represented by decimal points in ISPSoft. For example, the floating-point number of 500 is
500.0.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.18 Strings ('$")

What strings can process are ASCII codes (*1). A complete string begins with a start character, and ends with an ending
character (NULL code). If what you enter is a string, you can enter 31 characters at most, and the ending character 16#00

will be added automatically in ISPSoft.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.2 EtherCAT Symbols

The EtherCAT symbols are used to read states of EtherCAT slave. The symbols can be seen from the EtherCAT symbol
table in the ISPSoft software.

_r Default
EtherCAT Symbol Data type Description Range settings
The EtherCAT slave address
eCAT_Dis.SlaveAddress]...] WORDI[199] | that disconnected 0~9999 0
(n=0~198)
The number of EtherCAT
eCAT_Dis.Count WORD slave address that 0~ (2'-1) 0
disconnected

2.3 Symbols

During the process of developing a traditional program for a PLC, it generally takes much time to manage device
addresses. Besides, managing or debugging the program in a big project is a burden on users. As a result, the concept of
symbols* in a high-level programming language is introduced by IEC 61131-3. A device in a PLC can be represented by a
symbol, and a device can be automatically assigned to a symbol. In this way, the time to assign devices is saved, the
program is more readable, and the efficiency of developing a program increases.

*Note: Variables in ISPSoft are called symbols. As a result, variables are the same as symbols in terms of meaning in this

manual.
2.3.1 Application of Symbols

A symbol has to be declared before it is used. There are two types of symbols. They are global symbols and local symbols.
The global symbols in a project can be used in all the POUs* in the project, and the local symbols in a project can only be
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used in the POU in which the local symbols are declared. Besides, the identifier of a local symbol in a POU can be the
same as the identifier of a local symbol in another POU. However, if this local symbol identifier is the same as a global
symbol identifier, the system will automatically regard it as a local symbol.

*Note: For further explanations regarding a POU, refer for ISPSoft User Manual.
2.3.2 Classes

Symbols can be categorized into four classes. The features of the four classes are described below.

® VAR - General symbol

The symbols of this class are for general operations only. The significance of a symbol of this class depends on the
data type of the symbol.

® INPUT - Symbol used as an input pin of a function block

A symbol of this class is used as an input pin of a function block. It can only be declared in the function block. If a
function block is called, the symbols of this class can receive the input values sent by the caller. In a ladder diagram,
INPUTSs are put at the left sides of function blocks with pins receiving the input values sent by the caller.

® OUTPUT - Symbol used as an output pin of a function block

A symbol of this class is used as an output pin of a function block. It can only be declared in a function block. After the
execution of a function block is complete, the operation results will be sent to the caller through the symbols of this
class. In a ladder diagram, OUTPUTs are put at the right sides of function blocks with pins sending the operation
results to the caller.

® [INOUT - Symbol used as a feedback pin of a function block

A symbol of this class is used as a feedback pin of a function block. It can only be declared in the function block.
Please refer to the following example. When the function block is called, the caller sends the value in D1 to DT_IO,
which is a symbol of the INOUT class. After the operation comes to an end, the final value of DT_IO is sentto D1. In a
ladder diagram, the symbols of this class are put at the left sides of function blocks.

FE_DT

—{En Enof Function Block (FB_DT)
_prw  prourl VAR

—{DT_10
TEMP

INPUT QUTPUT
| DO }—4-| DT_IN }—- 4-{DT_OUT I—A-{ D2 |
PROCESS
INOUT

| D1 ’::I DT IO L__’

2.3.3 Data Types

The data type of a symbol determines the format of the value of the symbol. Suppose there are two symbols VAR_1 and
VAR _2. The data type of VAR_1 is BOOL, and the data type of VAR _2 is WORD. If VAR_1 and VAR_2 are used in a
program, VAR_1 will represent a contact, and VAR_1 will represent a 16-bit device which can be involved in arithmetic
operation or transferring the data.

The data types supported by ISPSoft are listed below.
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Data type Name Description Program Fust:i: n
50OL | Boolean contact oud be TRUE or FALSE. | ‘
WORD Word Bit string of length 16. v v
DWORD Double Word Bit string of length 32. v v
LWORD Long Word Bit string of length 64. v v
UINT Unsigned integer 16-bit data. v 4
UDINT Unsigned double integer | 32-bit data. v 4
INT Integer 16-bit data v v
DINT Double integer 32-bit data. v v
LINT Long Integer 64-bit data. v v
AL Relmmgen  mmencoswesso |,
coon s e oo prion ||
CNT Counter \1,2[:: counter value or 32-bit counter v v
TMR Timer 16-bit timer value. v v

If a symbol is declared as an array, the size
ARRAY | Amay Cpecifea. (an anay s composen of 256 | ¥ ‘

elements/members at most.)

Variable-length single-byte data string.
String Character string 8 bits as one ASCII character. The string v v

length needs to be specified on
declaration.

2.3.4 Using Devices, Symbols and Instructions

A device is assigned to a symbol according to the data type of the symbol. You can set the initial value of the device. After
the program in a project is downloaded to a motion controller, the initial values will be written into the devices assigned to

the symbols at the first scan cycle.

The principles of assigning devices to symbols are as follows.

® Users can assign devices to the global symbols and the local symbols declared in the program POU, or they can be
assiagned automatically by the system.

® |ocal symbols (except the symbols of VAR class) declared in a function block can only be assigned with devices by
the system.

® The system will assign applicable devices only. (You can set a range of devices which can be assigned automatically.)

® |[f a symbol is declared, the device assigned to the symbol, the data type of the symbol, and the initial value of the

symbol must be compatible with one another.

The relation between the data types and the device types which can be assigned is described below.
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AH Motion Controller CPU

Data type
Device assigned by users Device assigned by the system

BOOL Contact M/SM or bit in the device X/Y (*3) Contact M/SM
WORD D W
DWORD
LWORD
UINT
UDINT
INT
DINT
LINT
REAL
LREAL
CNT
TMR T T

0O/u|/u|/u|lo o U|o 0|0
02|22/ 2 2/ = |

"The devices assigned to a symbol whose data type is ARRAY depend on the array type specified. An
ARRAY array is composed of the devices starting from the device assigned by users or the system, and the
number of devices in an array conforms to the size of the array.

String N/A

*1. Please refer to ISPSoft User Manual for more information about setting a range of devices which can be assigned
automatically.

*2. A symbol representing a function block definition has a special significance. Please refer to ISPSoft User manual for
more information.

*3. X0.0 and YO0.1 are bits in the word devices X and Y. Please refer to ISPSoft User manual for more information.
2.3.5 Modifying a Symbol with an Index Register

You are allowed to use index registers (E device) in ISPSoft to modify a symbol. The E devices are like general 16-bit data
registers.You can write data into the E devices and read data from the E devices freely. If a E device is used as a general
register, it can only be used in a 16-bit instruction. The modification of a symbol by an index register is represented by the
format: Identifier@Index register. If an E device is used to modify an operand, it can be used in a 16-bit instruction or a
32-bit instruction.

Please refer to the program below. The device assigned to VAR_0 is DO. The data stored in an index register indicates the
offset for the symbol which the index register modifies. If the value in the index register EQ is 2, VAR_0@ EO indicates that
2 is added to the device address (D0) assigned to VAR _0, that is, VAR_O@EDO represents D2. If MO is ON, the value in EO
will be 2, the value in E1 will be 3, and the value in D2 will be moved to D103.
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W Progl [E=E[E=R ([~
Local Bwmbols
Class Tdentifiers Address Tyre... Tnitial Valve Identifier Comnment..,

Network 1 =
% (0] MOV
| "
I |
i Dl Eo
MOV
En
i Dl_El
MOV
En
VAR _Q@EDL]S D _Dio0@El

-
4| | »

Besides, if the value in an index register is changed, the device which actually operates differs from the original device. As
a result, if the original device is not used in the program, the final value in the original device is retained. In the figure
below, if the value in EOQ is 3, the value in D2 will be moved to D103. When the value in EO is changed from 3 to 4, the
value in D2 will be moved to D104, and the value in D103 will remain unchanged.

% Progl [E=2EEE =X
Local Swmbols
Class [entifies Addess Tyre.. Initial Walue Hentifier Comment...
» [ViR VAR O juli] WORD a
M1 DoV
| | En Tl
||
) DL _E0
Hetwork 2
M2 Doy
N -
4438 Dl _Eo E
Hetwork 3
MO hieih
| | En
| N
als Dl _El
MO
En
WAR_O@EL S Dl DI00@ED
4 I - 3
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*1. The data stored in an index register indicates the offset for the device which the index register modifies. If the system
automatically assigns a device to a symbol, the use of an index register to modify the symbol will cause the program to
be executed incorrectly because users do not know which device is assigned to the symbol.

*2. If you want to assign index registers to symbols, you have to specify device addresses and data types.

2.4 Data Type Unit (DUT): ENUM

You can also use the data type unit (DUT) for enumeration (ENUM). ENUM is a derivative data type which defines the
ENUM symbol with its elements and the associated values. You can specify the initial value to an element, and use one of
the enumerated values in the associated elements list. The list defines an ordered set of values in series, starting with the
first element and ending with the last one. You can use the same element in different ENUM symbols.

The rules for specifying the elements and the values for an ENUM symbol:
) If elements are not specified, the initial value will be 0, and following 1, and etc.

() When elements are specified with initial values, the initial value of the element will be changed. The enumerated
values before the element is defined with an initial value remain unchanged. For example, 0, 1, 2 (not defined),
35(the defined initial value), 36, 37, and etc.

) Another example when the element is defined twice: 0, 1, 2 (not defined), 35(first defined value), 36, 70(second
defined value), 71, and etc.

®  The two setting methods:

N# DUT =N Ee =

-
Name | DUT_EMUM Data Type | INT -
| Element Walue Declare by the
— 2 setting table
blue 4
green &
4 b

ws DUT E=N o =5

0001 TYPE DUT_ENUM : a
agooz2 |

0003 red:=2, blue:=4, green:=&

0004 ) INT; Declare by texts
00053 END TYFE
0006 -
0007

0008

You can refer to Appendices of this manual for a list of Enumerations. For more information about the software operation,
refer to ISPSoft User Manual.
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2.5 Instructions

Instructions used for the AH-Motion products include standard instructions and motion control instructions.

For information of motion control instructions, refer to AH Motion Controller — Motion Control Instructions Manual. For
a quick reference by alphabetic order, refer to appendix A.4 Standard instructions (sort by Alphabet)

2.5.1 Categories of Standard Instructions

Categories Description

Basic instructions frequently used in ladder diagram programming such as LD, LDP,

Ladder Instructions AND, OR, OUT, and etc

Comparison instructions Comparisons such as =, <>, >, >=, <, <=, and etc.

Using binary numbers or binary-coded decimal numbers to add, subtract, multiply, or

Arithmetic instructions L
divide.

Converting the binary-coded decimal number into the binary number, and converting

Data conversion instructions the binary number into the binary-coded decimal number

Data transfer instructions Transfer the specified data

Jump instructions The program jumps.

Proqram execution Enabling or disabling the interrupt
instructions

1/O refreshing instructions Refreshing the 1/0.

. . . Instructions which are applied to the counters, the teaching timers, the special timers,
Convenience instructions

and etc.
Logic instructions Logical operations such as logical addition, logical multiplication, and etc.
Rotation instructions Rotating/Shifting the specified data
Basic instructions Timer instructions and counter instructions
Shift instructions Shifting the specified data

Data processing instructions 16-bit data processing such as decoding and encoding.

Structure creation
instructions

Nested loops

Reading the data from the special module and writing the data into the special

Module instructions
module

Floating-point number

Floating-point number operations

instructions

Real-time clock instructions Reading/Writing, adding/subtracting and comparing the time
Peripheral instructions 1/0 points connected to the peripheral

Communication instructions Controlling the peripheral though communication

Other instructions Instructions which are different from those mentioned above

Conversion between binary/binary-coded decimal numbers and ASCII codes;
String processing instructions | conversion between binary numbers and strings; conversion between floating-point
numbers and strings; string processing

Ethernet instructions Controlling the Ethernet data exchange
Memory card instructions Reading the data from the memory card and writing the data into the memory card
Task control instructions Controlling the task in the program
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Categories Description

SFC control instructions Controlling the SFC operation

2.5.2 List of Standard Instructions

® Columns
1 2 3 4 5

t 1 t t t

FBIFC:| Instruction: Graphic expression Description+ Operand+

777
FCe LDe ] }— Loading contact A¢

L) DX, X,Y,M, S, T,C
FCe AMND< —| I— Connecting contact A in seriess HC, D, L, SM, and PR«
277
FCe ORe Connecting contact A in parallele
Items provided in the table
FB: Function block; FC: Function
1 | FB/IFC For further explanations of Program(PROG), Function block(FB), and Function (FC), refer to
ISPSoft User Manual.
2 | Instruction The name of the instruction
Graphic . . . . .
3 . The graphic expression used in the ladder diagram in the software
expression
4 | Description The function description of the instruction
5 | Operand The operands supported by the instruction
® |adder instructions
For instruction details, refer to 3.2 Ladder Instructions.
FB/FC |Instruction Graphic expression Description Operand
277
FC LD }—{ — Loading contact A
E DX, X,Y,M, S, T, C
FC AND —l |— Connecting contact A in series HC’ D’ L’ SI;/I o

272
FC OR \—l |—/ Connecting contact A in parallel

272
FC LDI }—l/l— Loading contact B
DX, X,Y,M, S, T, C,

272 HC, D, L, SM
FC ANI —I/I— Connecting contact B in series
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FB/FC |Instruction Graphic expression Description Operand
?7?
FC ORI —l/i— Connecting contact B in parallel
77 m
o1
FC ANB Connecting the loop blocks in series -
yeed il
| | /1
| 1/l
m m
- 4
FC ORB | ‘ Connecting the loop blocks in parallel -
7 m | |
—
FC MPS - Storing the data in the stack -
FC MRD - Reading the data from the stack -
FC MPP - Popping the data from the stack -
277 Execution condition:
o . . DY, X, Y,M, S, T,C,
FC ouT — ) Driving the coil J_I_ HC.D. L. SM
o - ?:; Keeping the device | —Xecution condiion: 1 ny ' v M, s, T, C,
on HC, D, L, SM
gL
FC MC En Setting the master control N
il
MCR.
FC MCR Resetting the master control N
M
LDP | 7|' ??l Startin isi
g the rising-edge
FC PED T detection
Execution
ANDP i Connecting the rising-edge | condition: DX, X, Y,M,S, T,C
FC (T\ . . . . i} i} b 3 b} 3 3
APED | | detection in series _T_ HC,D, L, SM
FC ORP 7|' ??l Connecting the rising-edge
OPED T detection in parallel
FC LDF ) Starting the falling-edge
FC NED '“l’l detection
- Execution
FC ANDF \l/ Connecting the falling-edge | condition: DX, X,Y,M, S, T,C,
FC ANED | | detection in series _l_ HC,D, W, L, SM
FC ORF 7|' ??l Connecting the falling-edge
ONED b detection in parallel
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Symbols and

Instructions

FB/FC |Instruction Graphic expression Description Operand
PLS Execution
condition:
FC PLS En Rising-edge output DY, X, Y, M, S, T, C,
HC,D, L, SM
O
PLF Execution
dition:
FC PLF En Falling-edge output condaition DY, X, Y, M, S, T, C,
HC,D, L, SM
o l
INY
FC INV Inverting the logical operation result -
FC NOP - No operation -
FC NP —'15‘— The circuit is rising edge-triggered. -
FC PN —!:l;r— The circuit is falling edge-triggered. -
e
FC FB_NP _U—l The circuit is rising edge-triggered. S
77
FC FB_PN |—|_| The circuit is falling edge-triggered. S
FC PSTOP —| PSTOP Stopping executing the PLC program —

® Columns

1 2 3 4 S
Instruction «
FBIFC I Pu'“f .| Graphic expression+ Description~
16-bit- 32.bite | INSTUCHon
- S Comparing the values+
Q
FCe LD=# DLD=# - . - ON: 31=82+
= = ' OFF: §1£52+
< e Comparing the values+
FCo| LDe>¢ | DLD<>o - , L ON: S152¢
= = | OFF: $1=82+
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Iltems provided in the table

1 FB/FC FB: Function block; FC: Function

The name of the instruction (16-bit/32-bit/64-bit)

32-bit: If the 16-bit instruction can be used as a 32-bit instruction, a D is added in front of the 16-bit
instruction to form the 32-bit instruction.

64-bit: If the 32-bit floating-point instruction can be used as a 64-bit floating-point number
instruction, a D is added in front of the 32-bit floating-point instruction to form a 64-bit floating-point
instruction.

2 |Instruction

Pulse “v” indicates that the instruction can be used as a pulse instruction, whereas “—” indicates that it

t.
3 instruction can no . . . . .
If you want to use the pulse instruction, you only need to add a P in back of the instruction.
Graphic
4 phi . The graphic expression used in the ladder diagram in the software
expression

5 |Description The function description of the instruction

® Comparison instructions

For instruction details, refer to 3.3 Comparison Instructions.

Instruction Pulse
FB/FC ] Graphic expression Description
16-bit 32-bit Instruction
= D= Comparing the values
FC | LD= DLD= - 5 e °| |oN:s =5,
= - OFF: $4#£S,
< D Comparing the values
FC LD<> DLD<> - .. 9L °l | ON: 84#S,
52 5 OFF:81=S2
> D> Comparing the values
FC LD> DLD> - " 4 L ‘| ON:sy>S,
2 = OFF: $1=S;
= D= Comparing the values
FC LD>= DLD>= - N 1 °| |ON:81=S;
2 s2 OFF:S$1<S;
< D= Comparing the values
FC LD< DLD< - N Ik “| loN:si<s,
2 = OFF: $1=S>
= Da= Comparing the values
FC | LD<= DLD<= - N ‘1 ° |ON:81=s;
52 52 OFF:S1>S;
- = Comparing the values in series connection
FC | AND= | DAND= - B L °| loN:si=s;
== - OFF: $1%£S»
< D> Comparing the values in series connection
FC | AND<> | DAND<> - " ‘L °| | ON: 848,
52 5 OFF:81=S
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Instruction Pulse
FB/FC i Graphic expression Description
16-bit 32-bit Instruction
= 0> Comparing the values in series connection
FC | AND> | DAND> - 5 L | loN:sy>s,
5 2 OFF: $1=S>
== D= Comparing the values in series connection
FC | AND>= | DAND>= - ’ | ks °| |ON: 8128,
2 52 OFF:81< S,
< 0< Comparing the values in series connection
FC | AND< | DAND< - 5 L | loN:si<s,
2 2 OFF: $1=S>
< D= Comparing the values in series connection
FC | AND<= | DAND<= - s “I ] I |ON:81=8;
2 2 OFF: 81> S;
= D= Comparing the values in parallel connection
FC OR= DOR= - » Ik % ON:Si=S,
2 2 OFF: $1%£S>»
= D> Comparing the values in parallel connection
FC | OR<> DOR<> - " I, * | ON: 84S,
52 52 OFF:S1=S>
= 0> Comparing the values in parallel connection
FC OR> DOR> - ’ ks | loN:sy>s,
= = OFF: $1=S>
»= D= Comparing the values in parallel connection
FC | OR>= | DOR>= —~ y L °| |ON:81=S;
5 2 OFF:81<S;
< D< Comparing the values in parallel connection
FC OR< DOR< - ’ ‘| ks | loN:si<s,
= = OFF: $1=S>
= D= Comparing the values in parallel connection
FC | OR<= | DOR<= - s e % | ON: 81=8;
2 2 OFF:81>S,
Instruction Pulse
FB/FC i Graphic expression Description
32-bit 64-bit Instruction
F= oF= Comparing the floating-point numbers
FC | FLD= DFLD= - ’ ‘| ks | loN:si=s,
> 2 OFF: $4#S;
DR <> Fer Comparing the floating-point numbers
FC | FLD<> | DFLD<> - 8 “ L °| | ON: 84#S;
52 52 OFF:81=S;
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FB/FC

Instruction

32-bit

64-bit

Pulse
Instruction

Graphic expression

Description

FC

FLD>

DFLD>

Fx= DF =

51 51
52 52

Comparing the floating-point numbers
ON: S$1>S>,
OFF: $1=S»

FC

FLD>=

DFLD>=

F== DF ==

51 51
52 52

Comparing the floating-point numbers
ON: §1=S;

OFF:S$1< S,

FC

FLD<

DFLD<

Fe DF<

51 51
52 52

Comparing the floating-point numbers
ON: $1< S,
OFF: $1=S;

FC

FLD<=

DFLD<=

Fz= DF <=

51 51
52 52

Comparing the floating-point numbers
ON: §41=S;

OFF:S$1>S;

FC

FAND=

DFAND=

51 51
52 52

Comparing the floating-point numbers in
series connection

ON: S$1=S,
OFF: S1#S>»

FC

FAND<>

DFAND<>

DF <> Fez

51 51
52 52

Comparing the floating-point numbers in
series connection

ON: S$4#S>
OFF:81=S;

FC

FAND>

DFAND>

F= DF =

51 51
52 52

Comparing the floating-point numbers in
series connection

ON:$1>S>
OFF: $1=S>

FC

FAND>=

DFAND>=

Fz= DF =

51 51
52 52

Comparing the floating-point numbers in
series connection
ON: §1=S;

OFF:S1<S>

FC

FAND<

DFAND<

Fe DF<

51 51
52 52

Comparing the floating-point numbers in
series connection

ON:$1<S;
OFF: $1=S>

FC

FAND<=

DFAND<=

Fe= DF <=

51 51
52 52

Comparing the floating-point numbers in
series connection
ON: §1=S;

OFF:S1> S,

FC

FOR=

DFOR=

F= DF=

51 51
52 52

Comparing the floating-point numbers in
parallel connection

ON: $1=S,
OFF: $4#S;
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Symbols and

Instructions

FB/FC

Instruction

32-bit

64-bit

Pulse
Instruction

Graphic expression

Description

FC

FOR<>

DFOR<>

DF <= Fax

51 51
52 52

Comparing the floating-point numbers in
parallel connection
ON: S$4#S>

OFF:S1=S>

FC

FOR>

DFOR>

F= DF =

51 51
52 52

Comparing the floating-point numbers in
parallel connection

ON:$1>S>
OFF: $4=S;

FC

FOR>=

DFOR>=

Fz= DF =

51 51
52 52

Comparing the floating-point numbers in
parallel connection
ON: §1=S;

OFF:S1< S,

FC

FOR<

DFOR<

F< DF=<

51 51
52 52

Comparing the floating-point numbers in
parallel connection

ON: $1<S>
OFF: $1=S>

FC

FOR<=

DFOR<=

Fe= DF ==

51 51

52 52

Comparing the floating-point numbers in
parallel connection
ON: §1=S;

OFF:S1>S>

FC

LD$=

51
52

Comparing the strings
ON:S1=S,
ON: S1#S;

FC

LD$<>

fam

51
52

Comparing the strings
ON: S1#S;
OFF: $1=8;

FC

LD$>

$=

51
52

Comparing the strings
ON:S1>S,
OFF: $1=8;

FC

LD$>=

=

51
52

Comparing the strings
ON: §1=8S;

OFF:81< S

FC

LD$<

$<

51
52

Comparing the strings
ON:S1< S,
OFF: $1=8;

FC

LD$<=

51
52

Comparing the strings
ON: §1=8S>

OFF: S1>S;

FC

AND$=

51
52

Comparing the strings in series connecti
ON:$1=8;
OFF S1#S2

on
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FB/FC

Instruction

32-bit

64-bit

Pulse
Instruction

Graphic expression

Description

FC

AND$<>

51
=

T}

Comparing the strings in series connection
ON: S1#S,
OFF: S1=5S;

FC

AND$>

51
52

$>

Comparing the strings in series connection
ON:S$1>8S;
OFF: $1=8;

FC

AND$>=

51
52

Tom

Comparing the strings in series connection
ON: §1=8S>

OFF: S1<S;

FC

AND$<

51
=

$<

Comparing the strings in series connection
ON: 81<S;
OFF:81=8S;

FC

AND$<=

51
52

§e=

Comparing the strings in series connection
ON: §1=8S;

OFF:S1>S;

FC

OR$=

51
52

Comparing the strings in parallel connection
ON:S1=S,
OFF: $1#S2

FC

OR$<>

51
52

=

Comparing the strings in parallel connection
ON: S1#S;

OFF:81=8;

FC

OR$>

51
52

$=

Comparing the strings in parallel connection
ON:S1>S,
OFF: $1=8;

FC

OR$>=

51
=

o=

Comparing the strings in parallel connection
ON: §1=8S;

OFF:81< S

FC

OR$<

51
52

$<

Comparing the strings in parallel connection
ON:S1< S,
OFF: $1=8;

FC

OR$<=

51
=

4=

Comparing the strings in parallel connection
ON: §1=8S>

OFF:S1>S;
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Instruction Pulse
FB/FC i Graphic expression Description
16-bit 32-bit Instruction
CMP CHMPP
En (=]
51 ol 51 ]
52 52
FC CMP DCMP v — — Comparing the values
En (=]
51 ol 51 ]
52 52
ZCP ZCPP
En En
51 oy 51 o
52 52
5 5
FC ZCP DZCP v — — Zone comparison
En En
51 ol 51 ]
52 52
= 5
FCMP FCMPR
En (=]
FC - FCMP 4 B ol | ol | Comparing the floating-point numbers
52 52
FZCP FZCPP
En En
FC - FzZCP v Pl bl Pl | Floating-point zone comparison
52 52
5 5
TP MCZMPP
En En
FC MCMP - v B L P | Matrix comparison
52 52
CMPT= CMPT=P
En En .
Comparing the tables
= —_ v 51 ol Jst D
FC CMPT i i ON: =
CMPT <> CMPT <=P
(=] (=] .
FC CMPT<> _ v " ol ks »| | Comparing the tables
B B ON: #
CMPT = CMPT=P
En En .
Comparing the tables
> — v 51 ol Jst D
FC CMPT i i ON: >
CMPT== CMPT =P
(=] (=]
Comparing the tables
>= —_ v 51 o} J51 o
FC CMPT 52 B ON: =
CMPT < CMPT=P
En En .
Comparing the tables
< — v 51 ol st o
FC CMPT i i ON: <
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Instruction Pulse
FB/FC . Graphic expression Description
16-bit 32-bit Instruction
CMPT<= CMPT==F
En En .
Comparing the tables
= —_ v 51 ol st D
FC CMPT< 2 2 ON: =
CHKADR.
En i
FC | CHKADR _ _ i ] Ch.ecklng the address of the contact type of
pointer register

® Arithmetic instructions

For instruction details, refer to 3.4 Arithmetic Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
+ +P
Er En
51 s} 51 o
52 = iti i
FC . D+ v Addition of binary numbers
o+ P S1+S2=D
Er En
51 =} 51 o
52 =
£
En En
51 s} 51 o
52 52 Subtraction of binary numbers
FC - D- v ry
e ok S1-S2=D
Er En
51 =} 51 o
52 =
r =
En En
51 s} 51 o
52 52 Multiplication of binary numbers
FC . D* v - - P v
v o S1*S2=D
Er En
51 =} 51 o
52 =
[ 3
En En
51 s} 51 o
=2 = Division of binary numbers
FC / D/ 4
i ol i oiP S1/S2=D
51 =} 51 o
52 =
Instruction Pulse
FB/FC . Graphic expression Description
32-bit 64-bit Instruction
F+ F+P
En En
51 D 51 o
2 52 Addition of floating-point numbers
FC F+ DF+ \/ DF+ DF+FP S1+82=D
En En
51 s} 51 o
52 =
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Instruction Pulse
FB/FC ] Graphic expression Description
32-bit 64-bit Instruction
F F-P
En En
51 o 51 o
52 52 Subtraction of floating-point numbers
FC F- DF- v — — $1-S2=D
En En
51 o 51 o
52 52
F* F*p
En En
51 o 51 o
. . 52 52 Multiplication of floating-point numbers
FC F DF v — — S1*522D
(= En
51 D 51 o
Sz 52
F FiP
En En
51 D 51 o
= -2 Division of floating-point numbers
FC F/ DF/ v o T S1/52=D
En En
51 o 51 o
52 52
Instruction Pulse
FB/FC ] Graphic expression Description
16-bit 32-bit Instruction
B+ B+P
En En
51 D 51 o
52 52 Addition of binary-coded decimal numbers
FC B+ DB+ v DB+ DE-+P S1+S2=D
En En
51 o 51 o
52 52
B E-P
En En
; ° ; ° Subtraction of binary-coded decimal
FC B- DB- v — — numbers
En En S1-S2=D
51 D 51 o
Sz 52
B B
En En
- 1L °t | Multiplication of binary-coded decimal
FC B* DB* v — — numbers
En En S1*S2=D
51 D 51 o
52 52
B/ BiP
En En
51 o} |5t o
52 52 Division of binary-coded decimal numbers
FC B/ DB/ v = o S1/52=D
En En
51 ol 5t o
52 =
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Instruction Pulse
FB/FC . Graphic expression Description
16-bit 32-bit Instruction
BE+ BK+P
En En
FC BK+ — v g oL o Addition of binary numbers in blocks
52 52
BK- BK-P
En En
FC BK- - v el °r Pt e Subtraction of binary numbers in blocks
52 52
$+ $+F
FC $+ — v : b : b Linking the strings
52 52
IMC INCP
En (=]
o D
FC INC DINC v — — Adding one to the binary number
En En
] C
DEC DECP
En En
] C . .
FC DEC DDEC v — — Subtracting one from the binary number
En (=]
o D
MULLE MULIEP
En En
51 Dl 51
52 52 16-bit binary multiplication/
FC MUL16 MUL32 v T W - Y _p. .
b e 32-bit binary multiplication
51 o} |51
52 52
DIV1& DIVier
[En En
151 ol f=1
<2 2 16-bit binary division/
FC DIV16 DIV32 v
T D 32-bit binary division
51 Dl Jst
.52 52

® Data conversion instructions

For instruction details, refer to 3.5 Data Conversion Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
BCD BCDP
En En
d °lE o Converting the binary number into the
v
FC BCD DBCD i DECD i DECDR binary-coded decimal number
= ol |5 ]
BIN BINP
En En
u °f E D Converting the binary-coded decimal
v
FC BIN DBIN I DEIN i DEINP number into the binary number
5 ol |5 ]
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Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
FLT FLTR
En En
F °l £ o Converting the binary integer into the
v
FC FLT DFLT i DFLT i DFLTF binary floating-point number
= ol |5 ]
FLTD! FLTOR
En En
u °f E D Converting the binary integer into the
v
FC FLTD DFLTD i DRLTD i BFLTCP 64-bit floating-point number
5 ol |5 ]
INT INTR
En (=]
u °E o Converting the 32-bit floating-point number
v
FC INT DINT DINT DINTF into the binary integer
En En
= ol |5 ]
Instruction Pulse
FB/FC . Graphic expression Description
32-bit 64-bit Instruction
DFINT DFINTP
En En
B °E L Converting the 64-bit floating-point number
v
FC FINT DFINT i DDFINT i DDFINTR into the binary integer
= ol |5 ]
DFTOF Converting the single-precision
FC FTODF - v En floating-point format into double-precision
S D floating-point format
FTODF Converting the double-precision
FC - DFTOF v En floating-point format into single-precision
s D floating-point format
Instruction Pulse
FB/FC . Graphic expression Description
16-bit 32-bit Instruction
MMOY MMOYP . . . .
FC MMOV _ v e e Converting the 16-bit value into the 32-bit
s o| s o value
RMOY RMOWP . . . .
FC RMOV _ v e - Converting the 32-bit value into the 16-bit
g ol I D value
GRY GRYP
En En
¢ °t £ o Converting the binary number into the
FC GRY DGRY v — — Gray code
En En
5 [0 A 1 o
GBIN GEINP
En En
u B £ D Converting the Gray code into the binary
FC GBIN DGBIN v — T number
En En
5 ol J5 ]
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Instruction Pulse
FB/FC i Graphic expression Description
16-bit 32-bit Instruction
MNEG MNEGP
En En
FC NEG DNEG v T —— Two’s complement
En En
FHMEG FMEGF . . .
FC _ FNEG v - - Ra@mmgmesgnoﬂheSth
floating-point number
FECD FECD Converting the binary floating-point
FC - FBCD v Fn Fn number into the decimal floating-point
s s number
FEIN FEINF Converting the decimal floating-point
FC - FBIN v E” E” number into the binary floating-point
number
" BEcD Do Converting the binary numbers in blocks
FC BKBCD - v g - into the binary-coded decimal numbers in
n h blocks
RBWN e Converting the binary numbers in blocks
FC BKBIN - v g - into the binary-coded decimal numbers in
n h blocks
SCAL SCALP
En En
FC SCAL - v ot ot Scale value operation
52 52
53 53
SCLP SCLPP
En En
51 51
52 52 .
FC SCLP - v — —r Parameter type of scale value operation
En En
51 51
52 52
LINE LIMNER
En En
5 =
FC LINE DLINE v — Converting a column of data into a line of
DLINEP data
En En
5 =
ZoLM COLMP
En En
5 =
FC COLM DCOLM v Converting a line of data into a column of
DCOLM DCOLMP data
En En
= 5
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® Data transfer instructions

For instruction details, refer to 3.6 Data Transfer Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
MoV MOVP
En En
S o] B 3 D .
FC MOV DMOV v o o Transferring the data
En En
S ] B 3 D
Instruction Pulse
FB/FC . Graphic expression Description
32-bit 64-bit Instruction
DFEMOY DFMOVP . . . .
FC _ DEMOV v - - Transferring the 64-bit floating-point
s o} |5 o number
Instruction Pulse
FB/FC . Graphic expression Description
16-bit 32-bit Instruction
Moy $MOVP
FC $MoV - v el Fn Transferring the string
S ol 5 ]
ML CMLP
En En
5 (5] B ) 8] .
FC CML DCML 4 — — Inverting the data
En En
S ol |5 ]
BMOV BMOVP
En (=]
FC BMOV - 4 - ol ks o Transferring all data
MO MMONVP
En (=]
5 [ I i} ]
FC NMOV DNMOV v e e Transferring the data to several devices
En En
= ol |5 ]
*CH HCHP
En (=]
51 51
52 52 .
FC XCH DXCH v — — Exchanging the data
En En
51 51
52 52
BHCH BXCHP
(=] (=]
FC BXCH - v =t =t Exchanging all data
52 52
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Instruction Pulse
FB/FC . Graphic expression Description
16-bit 32-bit Instruction
SWAP SWAPP
En En
S 5
FC SWAP DSWAP v e TS Exchange the high byte with the low byte
En En
= =
SMOY SMOYP
En En
= v} 2 v}
FC SMOV - 4 » " Transferring the digits
mz mz
MONE MOYEPR
En En
= v} 2 v}
FC MOVB — 4 - [t Transferring several bits
mz mz
® Jump instructions
For instruction details, refer to 3.7 Jump Instructions.
Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
2] CIp
FC cJ — v Fn Fn Conditional jump
= =
Jp
FC JMP — — Fr Unconditional jump
=
GOEND
FC GOEND - — Jumping to END

® Program execution instructions

For instruction details, refer to 3.8 Program Execution Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit | instruction
FC DI - - o Disabling the interrupt
FC El - - N Enabling the interrupt
TMASK
FC IMASK - - Controlling the interrupt
S

® /O refreshing instructions

For instruction details, refer to 3.9 /0 Refreshing Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit | instruction
REF REFP
FC REF — v 5 5 Refreshing the I1/0
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® Convenience instructions

For instruction details, refer to 3.10 Convenience Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
aLTP ALTP
FC ALT — v F Fn Alternating between ON and OFF
o o
TTMR.
FC TTMR - - Teaching timer
n [a]
STMR
FC STMR — — - o Special timer
RAMP
FC RAMP - - ; e Ramp signal
il
RAMP
FC MTR — — ot v Matrix input
52
Wl
ABSD DABSD
Er
FC ABSD DABSD - ot ot P v Absolute drum sequencer
52 52
vl )
INCD
FC INCD — — ot e Incremental drum sequencer
52
Wl
DFD
_En
rD_RUN MV
Jav
Jev
_rD oD
D 4N
_IMouT_at
B lorcodal
FC — DPID — Jep PID algorithm
i
x4
DR
_|FRR_DEW
v s
v M
nout
v
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Instruction

FB/FC
16-bit 32-bit

Pulse
instruction

Graphic expression

Description

DPIDE

DFILE

JEn
JPID_RUN
v

JF

o nonE
JPD_MAN
TouT avmo
JCYCLE
JEc Ep
hix
JTd_Ed

g
JPID_BQ
Fooe
D DR
{ERR_DBEW
I e
gr_MIN
qOUT
JBIAS
T

ML

PID algorithm

® Logic instructions

For instruction details, refer to 3.11 Logic Instructions.

Instruction

Pulse

FB/FC
16-bit 32-bit

instruction

Graphic expression

Description

FC WAND DAND

En
51
52

WAND

En
51
52

WANDP

51
52

DAMNDP

En
51
52

DAND

Logical AND operation

FC MAND —

En
51
52

MAND

En
51
52

MAMNDP

Matrix AND operation

FC WOR DOR

51
52

WOR

En
51
52

WORP

51
52

DR,

En
51
52

DORP

Logical OR operation

FC MOR —

En
51
52

MOR,

En
51
52

MORP

Matrix OR operation

FC WXOR DXOR

51
52

WROR

En
51
52

WRORP

En
51
52

DXOR

En
51
52

DRORP

Logical exclusive OR operation
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Instruction Pulse
FBIFC . . Graphic expression Description
16-bit 32-bit instruction
MAOR MEORP
En En
FC MXOR - v o o °l | Matrix exclusive OR operation
52 52
(il (gl
& Da ¢
N:
FC LD& DLD& - " @ N Q ON: 84&S,7 0
- - OFF: §1&S,=0
| o] "
FC LD| DLD] _ " 2 i Q ON: $4|S27 0
OFF: $4|S2=0
52 52
A DA ¢
. A
FC LDA DLDA - ., 2 " @ ON.§1f2_o
52 52 OFF: s1 32—0
& Da i
FC AND& DAND& - " @ ., Q ON: $1&S,7 0
- - OFF: S1&S,=0
| o] ”
FC AND| DAND| — ., @ N Q ON: 84|S27 0
OFF: 8§4|S2=0
52 52
A DA ¢
N: §4A
FC AND? DANDA — . @ ., @ ON: 848,70
- e OFF: S418,=0
& D ¢
Q Q ON: S1&S27* 0
FC OR& DOR& -
- B OFF: §1&8,=0
| o] "
N:
FC OR] DOR| — . 2 N Q o §1|Sz _0
- - OFF: $4/S2=0
Y [*E3 i
Q Q ON: S17S,*0
FC OR? DORA — " " . _
- - OFF: $428,=0
® Rotation instructions
For instruction details, refer to 3.12 Rotation Instructions.
Instruction Pulse
FBIFC . . Graphic expression Description
16-bit 32-bit instruction
ROR RORP
En En
(= o]
FC ROR DROR v — — Rotating to the right
En En
C C
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
RCR RCRP
En En
C C
FC RCR DRCR v — — Rotating to the right with the carry flag
En En
o C
RCL ROLP
En En
C C
FC ROL DROL v — — Rotating to the left
En En
o C
RCL RCLP
En En
C C
FC RCL DRCL v — — Rotating to the left with the carry flag
En En
o C
MER. MERF
FC | MBR - v i A E .| | Rotating the matrix bits

® Basic instructions

For instruction details, refer to 3.13 Basic Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
Device Resetting the contact or clearing the
FC RST B B —(R) register
TMR.
FC | TMR - - 2 16-bit timer
C
TMRH
FC | TMRH - - - 16-bit timer
C
CNT
FC CNT - — En 16-bit counter
C
DCHT
FC — DCNT — :n 32-bit counter
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® Shift instructions

For instruction details, refer to 3.14 Shift Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
SFTR SFTRP
FC SFTR _ v :” E" b Shifting the states of the devices to the
n nt right
n2 n2
SFTL SFILP
o SFTL _ L, En E” o| | Shifting the states of the devices to the
n n left
12 2
WSFR WSFRP
FC WSER _ v En En b Shifting the data in the word devices to
ni ni the right
n2 n2
WSFL WSFLP
FC WSEL _ v En En b Shifting the data in the word devices to
m m the left
nz n2
SFWR SFWRP
En En Shifting the data and writing it into the
FC SFWR - v . . . | dg . 9
; : word device
SFRD SFRDF . . .
FC SFRD _ v :n En i Shlf(t;r:jg the data and reading it from the
; . word device
SFPO SFPOP
FC SFPO — v En En Reading the latest data from the data list
I s ]
SFDEL SFDELP
E E
FC SFDEL - v Sn Sn o Deleting the data from the data list
n n
SFING SFINSP
E E
FC | SFINS - v . . 5| | Inserting the data into the data list
n n
MES MESP
En En
FC MBS - v g A ol | Shifting the matrix bits
(] ]
A 3 . A Shifting the values of the bits in the 16-bit
" n ol | registers by n bits to the right
FC SFL 3 , S Shifting the values of the bits in the 16-bit
n n o| | registers by n bits to the left
FC BSFR _ v - BerR - BErR Shifting the states of the n bit devices by
N n o| |one bit to the right
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
Ber BerL Shifting the states of the n bit devices by
FC BSFL — v En En _
n ol I o| | one bit to the left
MNSFR MNEFRP
FC NSFR - v Fr En Shifting n registers to the right
ul of In o}
MSFL MESFLP
FC NSFL - v En En Shifting n registers to the left
n ol |n ]

® Data processing instructions

For instruction details, refer to 3.15 Data Processing Instructions.

Instruction Pulse
FB/FC ) ] Graphic expression Description
16-bit 32-bit instruction
SER DSER
En En
=1 ol =1 ]
Sz 52
] ]
FC SER DSER v — Searching the data
En
51 o
52
]
St SuUmMP
En En
FC SUM DSUM v — =R T = | Number of bits whose states are ON
. D ;n D
DECO DECOP
En Er
FC DECO - v s olls 5| | Decoder
n ]
ENCO " ENCOP
En En
FC ENCO - v . olls ol | Encoder
n (]
SEGD SEGDP
FC SEGD — v En Fn Seven-segment decoding
= o] | 23 o}
SORT DBORT
En En
FC | SORT DSORT - " ° | °| | Sorting the data
m2 m2
ZRST IRZETR
En En
FC ZRST - v " o1 Resetting the zone
(=3 D2
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Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
BOMN BOMP
En =
S Cls o
FC BON DBON v v ey Checking the state of the bit
En En
S o] | i) o}
n il
MEAN MEANP
En En
S ol |5 o
FC MEAN DMEAN v e T ATE Mean
En En
= o] | o
il N
mar) CCDP
En En
FC CCD - v 5 olls o| |Sum check
n il
ABS ABSP
En En
o} o}
FC ABS DABS v — Absolute value
DABSP
En En
] o
MINY MNP
En E
FC | MINV - v . ol | |Inverting the matrix bits
MERD WERDP
En n
FC MBRD - v - o Z b Reading the matrix bit
N (]
MEWR. MEMYRE
Er n
FC MBWR - v B o Z ol | Writing the matrix bit
MEC MBCP
En En
FC MBC - v - ol | o Counting the bits with the value 0 or 1
2] DIsP
En n
FC DIS - v |S o Z b Disuniting the 16-bit data
LI LIMIP
Er En
FC UNI - v 5 o r ol | Uniting the 16-bit data
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Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
WSLIM WSLMP
En En
S ol Is o}
FC WSUM DWSUM v — = Getting the sum
En En
5 ] 5 ]
BSET BSETP
FC BSET - v Fn En Setting the bit in the word device to ON
n ol n o
BRST BRSTP
FC BRST - v En En Resetting the bit in the word device
h o} In n]
BKRST BKRSTP
FC BKRST - v Fn En Resetting the specified zone
n ol In o
LIMIT LIMITP
En En
g1 ol |51 8]
52 52
53 53 . L
FC LIMIT DLIMIT v DLIMT ST Confining the value within the bounds
Eh En
51 | [s1 D
g2 g2
53 g3
BAMD BANDF
En En
51 D} |s1 D
52 52
53 53
FC BAND DBAND v T Deadband control
DBANDP
En En
51 [n] =3 D
52 52
53 S3
ZOME ZOMEP
En En
51 Df 51 8]
52 52
53 53
FC ZONE DZONE v — —— Controlling the zone
En En
S1 Dl {51 8]
52 52
53 53

® Structure creation instructions

For instruction details, refer to 3.16 Structure Creation Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction

FOR

FC FOR - — Start of the nested loop

S

MEXT

FC NEXT - — End of the nested loop
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
BREAK BREAKP
FC BREAK - v - o - o| |Terminating the FOR-NEXT loop
F P

® Module instructions

For instruction details, refer to 3.17 Module Instructions.

Instruction Pulse
FB/FC ) ] Graphic expression Description
16-bit 32-bit instruction
FROM FROMP
En En
m1 ot {mt D
m2 m2
m3 m3
u u Reading the data from the control
F FROM DFROM v ; ; ;
c © © e g, e register in the special module
il p| {m1 D
m2 m2
m3 m3
To ToP
En En
m1 utl
m2 2
m3 3
S = g . .
FC TO DTO v n n ertlng the.data into the control register
e L in the special module
m1 m1
m2 m2
m3 m3
S &

® Floating-point number instructions

For instruction details, refer to 3.18 Floating-point Number Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
FSIN FSINF
FC — FSIN 4 Fr Fn Sine of the floating-point number
S [n] B i} o
FCOS FCOSFE
FC - FCOS 4 En En Cosine of the floating-point number
S ol 5 o]
FTAN FTANE
FC - FTAN v En F Tangent of the floating-point number
S o) I 1 s}
FASIM FASINF
FC - FASIN v En F Arcsine of the floating-point number
S o) I 1 o
EACOS FACOSP
FC - FACOS v Fn Fr Arccosine of the floating-point number
S o] B =} o
FATAN FATAMF
FC — FATAN v Fn En Arctangent of the floating-point number
5 D S ]
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
FC _ FSINH v - e e e Hyperbolic sine of the floating-point
g ol I o number
FZOSH FCOSHP . . . .
Hyperbolic cosine of the floating-point
— v En En
FC FCOSH g ol |5 o number
o _ FTANH L, M M Hyperbolic tangent of the floating-point
g ol |5 D number
FRAD FRADF
FC - FRAD v Fn En Converting the degree to the radian
S ol 5 o
FDEG FDEGF
FC - FDEG v Fn Fn Converting the radian to the degree
S o] B i} o
SOR. SQRF
En En
S 0] B o
FC SQR DSQR v Baon R Square root of the binary number
En En
S o] 5 o
FSOR FSQRE
FC - FSQR v En Fn Square root of the floating-point number
S o] B o]
FExP FEXPF
FC — FEXP 4 Fn En An exponent of the floating-point number
S o) I 1 o
FLOG FLOGE
En n
FC - FLOG v o1 b ; o Logarithm of the floating-point number
52 52
FC _ FLN v - o - o Natural logarithm of the binary
g o} Is o} |floating-point number
FROMW FPOWE
En n
FC - FPOW 4 - o ; o A power of the floating-point number
52 52
RAMND RANDF
(=] n
FC RAND - v 51 b :1 ol | Random number
52 52
BSOR BaQRF . .
Square root of the binary-coded decimal
v En En
FC BSQR DBSQR i 1t . number
BSIN BSINE
FC — BSIN 4 En En Sine of the binary-coded decimal number
S ol Js D
BCOS BCOSE
Cosine of the binary-coded decimal
— v En En
FC BCOS g ol |5 o number
FC _ BTAN v - BT e BTANE Tangent of the binary-coded decimal
g ol |5 D number
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Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
BASIN EBASINE . . .
FC _ BASIN v - - Arcsine of the binary-coded decimal
5 o} Js o| |number
BACOS BACOSE . . .
FC _ BACOS v - - Arccosine of the binary-coded decimal
s olls D number
BATAN BATAME . .
FC _ BATAN v - - Arctangent of the binary-coded decimal
g ol I o number

® Real-time clock instructions

For instruction details, refer to 3.19 Real-time Clock Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
TRD TROF
FC TRD - v n Fn Reading the time
o D
TWR TWRE
FC TWR — 4 Fn Fr Writing the time
S S5
T+ T+F
En En
FC T+ — 4 - ol ks ol |Adding the time
52 52
T T-F
En En
FC T- - v o1 ol |5 ol |Subtracting the time
52 52
HOUR DHOUR
En n
FC HOUR DHOUR - - ol [z ~| |Running-time meter
Dz D2
TCMP TCMPP
En En
51 [s] B 1 o
FC TCMP - v - o Comparing the time
53 S35
S S
T2 TZCPP
En En
FC TZCP — v = Bl st o Time zone comparison
52 52
S =]

® Peripheral instructions

For instruction details, refer to 3.20 Peripheral Instructions.

Instruction Pulse
FB/FC instruction Graphic expression Description
16-bit 32-bit
TY DTkY
E E
FC TKY DTKY - . oil o ol | Ten-key keypad
Dz D2
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
Hir DHkY
En En
FC HKY DHKY - 81 Bl s o1 Sixteen-key keypad
52 DIl |52 D2
D3 D3
DSty
En
FC DSW - - -t bt DIP switch
52 bz
ARWE
FC ARWS - - E; Arrow keys
SEGL
En
FC SEGL — — ~! D Seven-segment display with latches
52

® Communication instructions

For instruction details, refer to 3.21 Communication Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
R3S
En P .
FC RS _ _ X b Transmlt.tmg. the user-defined
n communication command
LR.C
En
FC LRC - v < o Longitudinal parity check
r
CRC
En
FC CRC - v - D Cyclic Redundancy Check
(n}
MODRMW
En
51
FC MODRW — — =2 Reading/Writing the Modbus data
53
S
ul
COMES
En . L L
FC COMRS _ _ 1 o1 Sending and receiving communication
52 m data
3
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® Other instructions

For instruction details, refer to 3.22 Other Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
WDT
E
FC | wDT —~ v — Watchdog timer
En
DELAY DELAYP
FC DELAY — v En En Delaying the execution of the program
g 5
GPYW
Er
FC GPWM - - - <z General pulse width modulation
52
TIMCHE
En
FC TIMCHK — — - o Checking time
52
EFUSH
En
FC EPUSH _ v — D Sto.ring the contents of the index
. registers
]
EFOF
En
5 . . .
FC EPOP _ v Regdlng the data into the index
EPOPP registers
En
D

® String processing instructions

For instruction details, refer to 3.23 String Processing Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
BINDA BINDAP
En En
FC BINDA DBINDA v i ° Converting the singed decimal
DBINDA DBINDAP number into the ASCII code
En En
S (0] B
BIMHA BINHAP
En En
5 ol Is Converting the binary
FC BINHA DBINHA v YT YRS hexadecimal number into the
En En hexadecimal ASCII code
g Dol is
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Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
[=Tein]n! BZODAP
En En
5 ol = O Converting the binary-coded
FC BCDDA | DBCDDA v decimal number into the ASCII
DBECDDA DBECDDAP code
En En
5 [u) 1= ]
DABIN DABINP
En En
g ol ls D Converting the signed decimal
v . .
FC DABIN DDABIN SoABT G AS(?II cod.e into the signed
En En decimal binary number
5 ] O 1= D
HABIM HABIMP
:n o En 5 Converting the hexadecimal
FC HABIN DHABIN v — s ASCII code into the
En En hexadecimal binary number
5 ot s o
DABCD DABCDP
En 5 E" o Converting the ASCII code into
FC DABCD | DDABCD v — — the binary-coded decimal
En En number
5 ] o 5] o
FLEN SLENP .
FC SLEN _ v En En Callculatlng the length of the
e ol s D string
$5TR $5TRP
En En
51 ot {51 o
52 52 Converting the binary number
v
FC $STR $DSTR D§STR D¥STRR into the string
En En
51 ot {=1 o
52 52
VAL FVALP
En En
5 [ O = 01
o2 o? Converting the string into the
FC $VAL $DVAL v DFvAL DEvALP binary number
En En
s 1 5 01
Dz Dz
$FSTR FFSTRF
En En Converting the floating-point
- v
FC $FSTR 5t op &1 b number into the string
52 52
FFAL FFVALP . . .
FC $FVAL _ v En En Conyertmg_ the string into the
5 o| |s D floating-point number
SRIGHT SRIGHTP
En En The retrieve of the characters in
— v
FC SRIGHT 8 br 8 b the string begins from the right.
n n
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Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
SLEFT SLEFTP
En En The retrieve of the characters in
— v
FC SLEFT 8 bp ® D the string begins from the left.
n n
FMIDR SMIDRP
En En L. .
FC $MIDR - v 51 ol ls1 o Retrieving a part of the string
52 52
FnIDh FMICWE
E E
FC $MIDW - v S: o ST D Replacing a part of the string
52 52
$SER }SERF
En En
FC $SER - v 51 B 17! D Searching the string
s2 52
M M
JRPLC $RPLCP
En En
S1 o} 151 ] i i
FC $RPLC _ v o o Replacmg the characters in the
string
53 53
54 54
FDEL $OELP
FC $DEL _ v ET b ET o Deleting the characters in the
&2 g2 string
53 53
FCLR FCLRF
FC $CLR — 4 En En Clearing the string
5 3
FIMNS FINSP
En En
FC $INS — v 81 bp 5! D Inserting the string
52 52
53 53
. FMoD . FuoDP Converting the floating-point
FC $FMOD - v 51 ol ls1 o number into the binary-coded
52 g2 decimal floating-point number
. FREXP . FREXPP Converting the Binary-coded
FC $FREXP — v 1 ol s D decimal floating-point number
52 52 into the floating-point number
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® Ethernet instructions

For instruction details, refer to 3.24 Ethernet Instructions.

Instruction Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
EMDRW EMDRYWP
En En
51 51 . ™
Reading/Writing the Modbus
— v 52 52
FC EMDRW o - TCP data
s 5
n n
DINTOA DINTOAP Converting the IP address of
FC — DINTOA v En En the integer type into the IP
2 2 address of the string type
DIATON DIATONP Converting the IP address of
FC - DIATON v E” En the string type into the IP
S address of the integer type
— SOPEN SOPEMP
En En
FC SOPEN v 81 212 Open the socket
52
53 53
—_ SEEND SSEMDP
FC SSEND v E? :T Sending data via the opened
socket
=) 52
— SRCVD SRCYDF
FC SRCVD v : E: Receiving data via the opened
socket
52 52
—_ SCLOSE SCLOSEPR
En E
FC | SCLOSE v a1 5: Close the socket
52 52

® Memory card instructions

For instruction details, refer to 3.25 Memory Card Instructions.

Instruction code Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
WMARIT MWRITR
En En
c C
FC MWRIT _ v 21 21 ertlng the data from the PLC
into the memory card
52 52
53 53
54 54
MREAD MREADP
En En
c [ .
FC MREAD _ v 5 c Reading the data from the

=l
52
53

51
52
53

memory card into the PLC
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Instruction code Pulse
FB/FC . . Graphic expression Description
16-bit 32-bit instruction
MTWRIT MTWRITP
En En
o] c , . .
FC MTWRIT _ v s . Writing the string into the
51 51 memory card
52 52
53 53

® Task control instructions

For instruction details, refer to 3.26 Task Control Instructions.

Instruction Pulse
FB/FC . i Graphic expression Description
16-bit 32-bit instruction
TKON TEOMP
FC TKON - v En En Enabling the cyclic task
= =
TKOFF TKOFFP
FC TKOFF - v En En Disabling the cyclic task
& =

® SFC control instructions

For instruction details, refer to 3.27 SFC Control Instructions.

Instruction Pulse
FBIFC . . Graphic expression Description
16-bit 32-bit instruction
SFCRUN
En
FC SFCRUN — - 81 SFC Run
52
53
SFCPSE
FC SFCPSE - - : SFC Pause
{52
SFCETP
FC SFCSTP — — 1{En SFC Stop
{8
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Chapter 3 Standard Instructions

3.1 Applying This Chapter

The columns and notation used for describing standard instructions are explained in this section. In addition,
some restrictions on using specific instructions are also specified.

3.1.1 Items of Standard Instructions

1 2 3 4

! t t t

FBIFC Instruction Operand Description
FC D* MOV P s, D Transferring the data
(v - awl
o = = = C - — o [ A - — =
= =] = = m A (9] T
| Data type S| 91| S o z | =] 2|z | z| @B | m = | z2 | 2
5‘ 2 5 = i = = - = = = P P = z
s L o ® oF
D . .‘k . .*
6*—-— Device | X b M S T C |[HC/AC| D L | SM/AM/AR | SR/AR| E | PR| K |16#| “8" | DF
) 5 ) e | o o (0@ e | O o | o O
D ® ® ® ® [ [ I ® @
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Tﬁ-— Graphic expression: l
MOV MOVP 0
En En S : Data source i
S ol Is D
DMOV DMOVP
En En D : Data destination
5 ol 15 D

8#—-— Explanation:
- 1. When the instruction is executed, the data in S is transferred to D. When the instruction is not executed, the
data in D is unchanged.

2. Only the data in S which is used in the 32-bit instruction can be the floating-point number.

3. Only the 32-bit instructions can use the 32-bit counter.

9‘-— Example:
- 1. Totransfer the 16-bit data, you should use the instruction MOV.

Iltems provided in the standard instructions

1 FB/FC FB: Function block; FC: Function

FC instructions can be called from programs, function blocks, and functions.
FB instructions can only be called from programs and function blocks.

The name of the instruction

2 Instruction The name of the instruction varies according to the length of the operands, and may have
prefix D* (identifier of 32-bit or 64-bit instruction), F/DF (floating-point instruction), and suffix
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P (pulse instruction).

D*: identifier of 32-bit/64-bit instruction

The values of the operands can be 16-bit values or 32-bit values, and accordingly require
16-bit instructions and 32-bit instructions to operate the data of different data length. To
identify 32-bit instructions, a D* is added in front of the name of a 16-bit instruction. The rule
also applies on indentifying a 64-bit instruction from a 32-bit one.

Note: The upper right “*” sign is a reference to the data type of the 32/64-bit instruction.
Refer to item 5: Data Type for further explanation.

16-bit instruction MOV

[h] MOV

I En
I

Do {5 Dl-p1

When M1 is ON, the data in DO is transferred to D1.
32-bit instruction DMOV

M1 DMOY

||
| Do {5 ol-p2
When M1 is ON, the data in (D1, DO) is transferred to (D3, D2).

32-bit instruction F=

NETWORK 1
F= ¥iLO
Q {)
Do 51
Dz 52

64-bit instruction DF=

MNETWORE 1
D= YO0
Q ()
po 51
pz {52

Note: in some instructions a prefix W is added together with D* to differentiate between
16-bit and 32-bit instructions.

e.g.
FB/FC Instruction

FC D* XOR P
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F/DF: floating-point instruction

The floating-point instructions can be 32-bit, single-precision floating-point instructions, or
64-bit, double-precision floating-point instructions. For more inforamation on floating-point
value, refer to Chapter 2: Devices, Symbols and Instructions of this manual.

To identify 32-bit single precision floating-point instructions, an F is added in front of the
name of the 32-bit instruction. To identify 64-bit double precision floating-point instructions, a
DF is added in front of the name of the 32-bit instruction.

32-bit single-precision floating-point value instruction F+
NETWORK 1

X0.0 F+
| | Er

)

D10 51
pzo |52

D30

When X0.0 is ON, the 32-bit data in (D11, D10) is added to (D21, D20) and stored to (D31,
D30).

64-bit double-precision floating-point value instruction DF+

NETWORE 1
X0.0 DF+
— | i
D10 {51 Dl-D30
D20 {52

When X0.0 is ON, the data in (D13, D12, D11, D10) is added to (D23, D22, D21, D20) and
storred to (D33, D32, D31, D30).

P: pulse execution instruction
The continuous execution and the pulse execution:

The execution of the instructions can be continuous execution or pulse execution.
When a program contains less continuous executed instrucitons, the time needed to execute
the program could be less because of a shorter scan cycle. You can obtain a shorter scan
cycle by using pulse instruction appropriately in the program.

When the driving contact of the instruction is ON, the pulse function allows the
instruction to execute once in one scan cycle.

The instruction will execute again only when the driving contact is switched from OFF
to ON again.

Examples:

Pulse execution

M1 MOVP

| En
I

DO {5 Dl-p2

When M1 is switched from OFF to ON, the instruction MOVP is executed once. The
instruction will not be executed any more within the scan cycle. Therefore, it is called the
pulse instruction.
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Continuous execution

1 MOV

11
| Do {3 ] Y1

Whenever M1 is ON, the instruction MOV is executed in every scan cycle. Therefore, the
instruction is called the continuous instruction.

When the driving contact M1 is OFF, the instruction is not executed, and the value in the
destination operand D will not change.

Operand

The operands supported by the instruction

The operands used by the instruction are listed in the operand column. S, D, n, and m are
used as the operands according to their functions.

Source operand

S If there is more than one source operand, these source operands are
represented by 84, Sz, and etc.

Destination operand

D If there is more than one destination operand, these destination operand is
represented by D4, D2, and etc.

N Level of the nested program structure

If the operand only can designate the constant K/H or the register, it is represented
by m, my, mz, n, n4, or ny.

Take MOV (transfering the data) for example, it comes with operands S and D which are
used to designate the data source and the destination for the data moving operation.

M1 MO

| En
|

Do {5 DD

Some standard instructions do not need operands to perform their function. For example, the
instructions WDT, and etc. However, most applied instructions consist of several operands
required to perform their function.

If you want to use an instruction in a function block, and timers (T), 16-bit counters (C), or
32-bit counters (HC/AC) are supported among the operands, you have to use pointer
registers of timers (T_Pointer)(TR), 16-bit counters (C_Pointer)(CR), or 32-bit counter

(HC/AC_Pointer)(HCR). Refer to Chapter 2: Devices, Symbols and Instructions for more
information.

Description

The function description of the instruction

Data type

The supported data types for this instruction can be identified by a solid circle e

The Array data type is indicated by parenthesis folowing the operand. For example, operand

D(array, 3) with a solid circle ® in the coulumn “Word” indicates an array with 3 words.
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W =
Data type 2 %
= @]
S (array, 3) L ]
D (array, 3) [ ]

The data type WORD/UINT/INT is only available for 16-bit instruction and
DWORD/UDINT/DINT is only available for 32-bit instruction. A star sign is attached for
indicating the difference as below:

FBIFC Instruction

e |[p*] mov |P
2| 5|2
Data e =]
typ ol als
(W)
S o | o
D o | oF

The data type REAL is only available for 32-bit instruction and LWORD/LINT/LREAL is only
available for 64-bit instruction. A star sign is attached for indicating the difference as below:

FBIFC Instruction QOperand Descripti
FC D*| FLD: 54, 52 Comparing the floatin
! =
2 | £E|2|2|c|S|l2]le|lc|la|hk
= | = —
Data type S| 818 |8|z|2|F|z|z|%|m
SR R - N T B N
51, 82 [ ] e

Device

The supported devices for this instruction
The solid circle e indicates that the device can be modified by an index register, and the
hollow circle o indicates that the device can not be modified by an index register.
The devices that the operands can designate:
X: Input relay: X0.0~X127.15 or X0~X127
Y: Output relay: Y0.0~Y127.15 or YO~Y127
M: Internal relay: MO~M4095
S: Stepping relay: S0~S2047
T: Timer: TO~T255
C: 16-bit counter: CO~C199
HC/AC: 32-bit counter: ACO~AC55
D: Data register: D0~D65535 or D0.0~D65535.15
L: Link regesters: LO~L65535 or L0.0~D65535.15
SM: Special auxiliary flag: SMO~SM2047
SR: Special data register: SRO~SR2047
E: Index register: EO~E15
PR: Pointer register: PRO~PR15
Pointer register of timer: TRO~TR7
Pointer register of 16-bit counter: CRO~CR7
Pointer register of 32-bit counter: HCRO~HCR7
K: Decimal constant
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16#: Hexadecimal constant

“$”: String

DF: Single-precision floating-point value: F; double-precision floating-point value: DF
Note:

1. The data length of a register is usually 16 bits. If you want to store the 32-bit data in the
register, you have to designate two consecutive registers.

2. If the operand used in the 32-bit instruction designates DO, the 32-bit data register
composed of (D1, DO0) is occupied. D1 represents the higher 16 bits, and DO represents the
lower 16 bits. The same rule applies to the timer and the 16-bit counter.

3. When the 32-bit counter HC/AC is used as the data register, it only can be designated
by the operand used in the 32-bit instruction.

You can refer to Chapter 2: Devices, Symbols and Instructions for more information
about devices.

7 Graphic The graphic expression used in the ladder diagram in the software
expression Explanations on the operands are also given
En: Enable
S: The data source
D: The data destination
Q: State output of a contact type instruction. Can be used to drive a coil or connect to a
contact in series
8 Explanantion Detailed explanation of this instruction
9 Example Application examples of this instruction
10 Applicable Indicating whether the instrcution can be used as a pulse, 16-bit or 32-bit instruction and its
models applicable models.

Applicable Model name
models
AH Motion CPU AHXXEMC-5A

3.1.2 Restrictions on the Use of Standard Instructions

The instructions which can only be used in the function blocks
CHKADR, FB_NP, FB_PN, NED, ANED, ONED, PED, APED, and OPED

The instructions which can not be used in the interrupt tasks

GOEND

The instructions which are not supported in the function blocks
LDP, ANDP, ORP, LDF, ANDF, ORF, PLS, PLF, NP, PN, MC/MCR, GOEND, and all pulse instructions in applied

commands

If you want to use some of the instructions mentioned above, you can use the substitute instructions.

Instruction which can not be used in the

function block

Substitute instruction in the function block

LDP/ANDP/ORP

PED/APED/OPED

LDF/ANDF/ORF

NED/ANED/ONED
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Instruction which can not be used in the ] ) L .
. Substitute instruction in the function block
function block

PLS -

PLF -

NP FB_NP

PN FB_PN

MC -

MCR -

All pulse instructions in applied commands Note 1

Note 1: Pulse instructions can not be used in the function blocks. If you want to apply pulse execution with the
function block, you can refer to the following example.
Example: E
1. First, declare 10 bits for the variable tempBit[10] which is used in the system. T
2. When StartBit1 is switched from ON to OFF, network 1 executes the instruction MOV once.

When StartBit1 is switched from OFF to ON, network 2 executes the instruction MOV once.

Both network 1 and 2 works for a pulse execution with function blocks.

3. The variable tempBit used in the system can not be used repeatedly.

Lacal Symbols
Class [dentifiers b ddress Trpe... Iritial Value Identifier Comrment...
3 |VAR tempBit NI& [Auto] ARRAY [10] OF BOOL |[10{(FALSE]]
VAR StartBitl NI& [Auto] BOOL MI&
VAR Datal NI& [Auto] WORD Mi&
VAR Diata? NI& [Auto] WORD Nis
Hetwork 1
NED MOV
Q En
StartBit] —31 Datal —{2 D'|—Data2
tempBit[0] —52
Hetwork 2
StartBit] tetpBit[1] LIOV
| | | | E
. 1] -
Datal —= DDataZ
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3.2 Ladder Instructions

FB/FC Instruction Description Device Step
Loading contact A/Connecting contact A in DX, X, Y, M, SM, S, T, C,
FC | LD/AND/OR series/Connecting contact A in parallel HC/AC, D, L, and PR 1-2
Loading contact B/Connecting contact B in DX, X,Y,M,SM, S, T, C,
FC | LDVANIORI series/Connecting contact B in parallel HC/AC, D, L, and PR 1-2
FC | ANB/ORB Connecting the loop blocks in series/parallel - 1
Storing the data in the stack/Reading the data
FC | MPS/MRD/MPP from the stack/Popping the data from the stack - 1
. . DY, X,Y,M,SM, S, T, C,
FC |OUT Driving the coil HC/AC, D, L, and PR 1-2
. . DY, X, Y, M, SM, S, T, C,
FC |SET Keeping the device on HC/AC. D. L, and PR 1-2
FC |MC/MCR Setting/Resetting the master control N 1
Starting the rising-edge detection/Connecting
FC |LDP/ANDP/ORP the rising-edge detection in series/Connecting DX, X, ¥, M, SM, S, T, C, 1-2
. o HC/AC, D, L, and PR
the rising-edge detection in parallel
Starting the falling-edge detection/Connecting
FC |LDF/ANDF/ORF the falling-edge detection in series/Connecting DX, X, ¥, M, SM, S, T, C, 1-2
. L HC/AC, D, L, and PR
the falling-edge detection in parallel
Starting the rising-edge detection/Connecting
FC | PED/APED/OPED |the rising edge-detection in series/Connecting X, Y, M, SM, S, T, C, HCIAC, D, 5
. Lo L, and PR
the rising-edge detection in parallel
Starting the falling-edge detection/Connecting
FC | NED/ANED/ONED | the falling-edge detection in series/Connecting X, Y, M, SM, S, T, C, HCIAC, D, 5
. L L, and PR
the falling-edge detection in parallel
- DY, X, Y, M, SM, S, T, C,
FC |PLS Rising-edge output HC/AC. D. L, and PR 1-2
. DY, X, Y, M, SM, S, T, C,
FC |PLE Falling-edge output HC/AC. D. L, and PR 1-2
FC |INV Inverting the logical operation result - 1
FC |NOP No operation - 1
FC |NP The circuit is rising edge-triggered. - 1
FC |PN The circuit is falling edge-triggered. - 1
o . X, Y, M, SM, S, T, C, HC/AC, D,
FC |EB_NP The circuit is rising edge-triggered. L. and PR 1-2
o . . X, Y, M, SM, S, T, C, HC/AC, D,
FC |EB_PN The circuit is falling edge-triggered. L. and PR 1-2
FC |PSTOP Stopping executing the program in the PLC - 1
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FB/FC Instruction Operand Description
FC LD/AND/OR s Loa_ding contagt A/Connecting contact Ain
series/Connecting contact A in parallel
o) [ (4
jor) = b= (e = = =} — Py 5 = @) =
Data type o g g o = g Z Z b4 u fm =z z P,
r o g é - — a . - — 2 %
S °
Device DX DY X Y M SM S T C |HC/AC| D L PR
S ° ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

97
I_ LD S . Specified device
77

AND

—

Explanation:

1. The instruction LD applies to contact A which starts from the mother line or contact A which is the start of a
contact circuit. It functions to reserve the current contents, and store the contact state which is acquired in the
accumulative register.

2. The instruction AND is used to connect contact A in series. It functions to read the state of the contact which is
specified to be connected in series, and perform the AND operation with the previous logical operation result.
The final result is stored in the accumulative register.

3. The instruction OR is used to connect contact A in parallel. It functions to read the state of the contact which is
specified to be connected in parallel, and perform the OR operation with the previous logical operation result.
The final result is stored in the accumulative register.

Example:

1. Contact A of X0.0 is loaded, contact A of X0.1 is connected in series, contact A of X0.2 is connected in parallel,
and the coil Y0.0 is driven.

2.  When both X0.0 and X0.1 are ON, or when X0.2 is ON, Y0.0 is ON.

NETWORK 1
X0.0 X0.1 Y0.0
| | | | {
I 11 L]
X0.2
| |
I
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FB/FC Instruction Operand Description
FC LDI/ANI/ORI s Loa_ding contagt B/Connecting contact B in
series/Connecting contact B in parallel
@] — (7))
jor) = s (= = = o — Y 5 = @) =
Data type o g g o =z g Z =z b4 m m Z z P
r o g g - — a . - — ~ %
S °
Device DX DY X Y M SM S T C |HC/AC| D L PR
S ° ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

27?
/|_ LDI S : Specified device

_E:"i_ ANI
B/

Explanation:

1. The instruction LDI applies to contact B which starts from the mother line or contact B which is the start of a
contact circuit. It functions to reserve the current contents, and store the contact state which is acquired in the
accumulative register.

2. The instruction ANI is used to connect contact B in series. It functions to read the state of the contact which is
specified to be connected in series, and perform the AND operation with the previous logical operation result.
The final result is stored in the accumulative register.

3. The instruction ORI is used to connect contact B in parallel. It functions to read the state of the contact which is
specified to be connected in parallel, and perform the OR operation with the previous logical operation result.
The final result is stored in the accumulative register.

Example:
1. Contact B of X0.0 is loaded, contact B of X0.1 is connected in series, contact B of X0.2 is connected in parallel,
and the coil Y0.0 is driven.
2. When both X0.0 and X0.1 are ON, or when X0.2 is ON, Y0.0 is ON.

NETWORK 1
X0.0 X0.1 Y0.0
—/ /| (
X0.2
—/
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FB/FC Instruction Operand Description
FC ANB/ORB - Connecting the circuit blocks in series/parallel
Graphic Expression:
i 27
Sy
— O —
ANB
M7 77
| | |
LI L |
i 7
| | | | f
11 l/ M
| | ORB
"7 77
| | | U
LI I"/ I ¥

Explanation:
1. The instruction ANB is used to perform the AND operation between the reserved logical operation result and the
contents of the accumulative register.
2. The instruction ANB is used to perform the OR operation between the reserved logical operation result and the
contents of the accumulative register.
Example:
1. Contact A of X0.0 is loaded, contact A of X0.2 is connected in parallel, contact B of X0.1 is loaded, contact B of
X0.3 is connected in parallel, the circuit blocks are connected in series, and the coil Y0.0 is driven.

NETWORK 1
X0.0 X0.1 Y0.0
| | | -1 {
| | /] { )
X0.2 X0.3

| | -1

— | 1/l

2. Contact A of X0.0 is loaded, contact B of X0.1 is connected in series, contact A of X0.2 is loaded, contact B of
X0.3 is connected in series, the circuit blocks are connected in parallel, and the coil Y0.0 is driven.

NETWORK 1
X0.0 X0.1 ¥0.0
| | | /| {
| I/{ | L]
X0.2 X0.3
| | | /|
| I/’J |
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FB/FC Instruction Operand Description
Storing the data in the stack/Reading the data
FC -
MPS/MRD/MPP from the stack/Popping the data from the stack
Explanation:

1.

Example:
1.
2.

The instruction MPS is used to store the data in the accumulative register in the stack (the value of the stack

pointer increases by one).

The instruction MRD is used to read the data from the stack and store it in the accumulative register (the value

of the stack pointer remains the same).

The instruction MPP is used to pop the previous logical operation result from the stack, and store it in the

accumulative register (the value of the stack pointer decreases by one).

Contact A of X0 is loaded, and the data in the accumulative register is stored in the stack.

Contact A of X1 is connected in series, the coil Y1 is driven, and the data is read from the stack (the value of the

stack pointer remains the same).

Contact A of X2 is connected in series, the coil MO is driven, and the previous logical operation result is popped

from the stack.

Instruction: Operation:

LD X0
MPS
AND X1
OUT Y1
MRD
AND X2
OuUT MO
MPP
OuT Y2
END

Note:

1.
2.

Contact A of X0 is loaded.
The data in the accumulative register is stored in the stack.
Contact A of X1 is connected in series.
The coil Y1 is driven.
The data is read from the stack.
Contact A of X2 is connected in series.
The coil MO is driven.
The previous logical operation result is popped from the stack.
The coil Y2 is driven.

The program ends.

The number of MPS instructions must be equal to that of MPP instructions.

The instruction MPS can be used at most 31 times.

3-14




Chapter 3 Standard Instructions

FB/FC Instruction Operand Description
FC ouT S Driving the coil
@] — [4))
@ =2 S C c — O — Py 5 — o —
Data type 8 % g % = g = = Z u m ;§U z g
1888|753 . | E 5
S °
Device DX DY X Y M SM S T C |HC/AC| D L PR
S ° ° ° ° ° ° ° ° ° ° ° °
Graphic Expression:
77
I: ) S : Specified device
Explanation:
1. The logical operation result prior to the application of the instruction OUT is output into the specified device. E
2. The action of the coil contact:
ouT
Operation Contact
result Coil Contact A Contact B
(normally open) (normally closed)
False OFF OFF ON
True ON ON OFF

Example:

1. Contact B of X0.0 is loaded, contact A of X0.1 is connected in series, and the coil Y0.0 is driven.
2. When X0.0 is OFF, and X0.1 is ON, Y0.0 is ON.

NETWOREK 1

X0.0 X0.1 ¥0.0
| /| | | {
I-’X | | b
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FB/FC Instruction Operand Description

FC SET S Keeping the device On
g — »
m = s c = — () - P - = |
Data type 8 % g o = g - = = 0 E = 2 Y

S °
Device DX DY X Y M SM S T C HC/AC D L PR
S ° ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

s

_( 5) S : Specified device

Explanation:

When the instruction SET is driven, the specified device is set to ON. No matter the instruction SET is still driven,
the specified device keeps ON. You can set the specified device to OFF by means of the instruction RST.

Example:

1. Contact B of X0.0 is loaded, contact A of Y0.0 is connected in series, and Y0.1 keeps ON.
2. When X0.0 is OFF, and Y0.0 is ON, Y0.1 is ON. Even if the operation result changes, Y0.1 still keeps ON.
MNETWORK 1

X0.0 Y0.0 ¥0.1

—1/ | | (s)
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FB/FC Instruction Operand Description
FC MC/MCR N Setting/Resetting the master control
Graphic Expression:
Mz
En MC N - Level of the nested NO~N31
" program structure
MICR.
MCR
1!
Explanation:
1. The instruction MCR is used to set the master control. When the instruction MC is executed, the instructions

between MC and MCR are executed as usual. When the instruction MC is OFF, the actions of the instructions
between MC and MCR are as follows.

Instruction type Description

The timer value is reset to zero. The coil and the contact

General-purpose timer
are OFF.

The timer value is reset to zero. The coil and the contact
are OFF.

Timer used in the function block

The coil is OFF. The timer value and the state of the
contact remains the same.

Accumulative timer

The coil is OFF. The timer value and the state of the

Counter )
contact remains the same.
Coils driven by OUT All coils are OFF.
Devices driven by SET and RST The states of the devices remain the same.

All applied instructions are not executed. The FOR/NEXT
loop is still repeated N times, but the actions of the
instructions inside the FOR/NEXT loop follow those of the
instructions between MC and MR.

Applied instruction

2. The instruction MCR is used to reset the master control, and is placed at the end of the master control
program. There should not be any contact instruction before MCR.

3. MC/MCR supports the nested program structure. There are at most 32 levels of nested program structures
(NO~N31). Please refer to the example below.
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Example:

NETWORK 1

X0.0 TaC
| | Er

No M

NETWORK 2

%0.1 ¥0.0
___4 | {
| L

NETWORK 3

x0.2 M

— | "

N1 M

NETWORK 4

X0.3 ¥0.1
___4 | {
| L}

NETWORK 5

MR,

NETWORK 6

MR,

NO M

NETWOREK 7

— | i

NETWORK 8

X0.5 ¥0.2

| 1 {
11 '

NETWORK 9

MCR

~o M
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FB/FC Instruction Operand Description

Starting the rising-edge detection/Connecting
FC LDP/ANDP/ORP S the rising-edge detection in series/Connecting
the rising-edge detection in parallel

lw) - ()]
m = s c c — w) - Py 5 = o 3
Data type o g g o = g Z Z b4 u fm =z z P,
r o g é - — a . - — 2 %

S °
Device DX DY X Y M SM S T C HC/AC| D L PR
S ° . . ° ° ° . . ° ° ° °

Graphic Expression:

227
;H_ LDP S : Specified device

724

_H\I_ ANDP

Explanation:

1. The instruction LDP functions to reserve the current contents, and store the rising-edge detection of the
contact in the accumulative register.
The instruction ANDP is used to connect the rising-edge detection of the contact in series.
The instruction ORP is used to connect the rising-edge detection of the contact in parallel.
Only when LDP/ANDP/ORP is scanned can the state of the device be gotten, and not until LDP/ANDP/ORP is
scanned next time can whether the state of the device changes be judged.

5. Please use the instructions PED, APED, and OPED in the subroutine.

Example:

1. The rising-edge detection of X0.0 starts, the rising-edge detection of X0.1 is connected in series, the
rising-edge detection of X0.2 is connected in parallel, and the coil Y0.0 is driven.

2. When both X0.0 and X0.1 are switched from OFF to ON, or when X0.2 is switched from OFF to ON, Y0.0 is
ON for a scan cycle.

NETWORK 1
X0.0 X0.1 ¥0.0
— 1| in| ()
X0.2
—1

3-19



AH Motion Controller — Standard Instructions Manual

FB/FC Instruction Operand Description

Starting the falling-edge detection/Connecting
FC LDF/ANDF/ORF S the falling-edge detection in series/Connecting
the falling-edge detection in parallel

O — wn

o = s c = = o - 2 D - o -

Data type 8 % g o = g - = = 0 m = z Y
S °

Device DX DY X Y M SM S T C HC/AC| D L PR

S ° . . ° ° ° . . ° ° ° °

Graphic Expression:

727
\H LDF S : Specified device

_Eﬁ_ ANDF

LG

Explanation:

1. The instruction LDF functions to reserve the current contents, and store the falling-edge detection of the
contact in the accumulative register.
The instruction ANDF is used to connect the falling-edge detection of the contact in series.
The instruction ORP is used to connect the falling-edge detection of the contact in parallel.
Only when LDF/ANDF/OREF is scanned can the state of the device be gotten, and not until LDF/ANDF/OREF is
scanned next time can whether the state of the device changes be judged.

5. Please use the instructions NED, ANED, and ONED in the subroutine.

Example:

1. The falling-edge detection of X0.0 starts, the falling-edge detection of X0.1 is connected in series, the
falling-edge detection of X0.2 is connected in parallel, and the coil Y0.0 is driven.

2. When both X0.0 and X0.1 are switched from OFF to ON, or when X0.2 is switched from OFF to ON, Y0.0 is
ON for a scan cycle.

NETYWORK 1
X0.0 Xo0.1 ¥0.0
o :
X0.2
-
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FB/FC Instruction Operand Description

Starting the rising-edge detection/Connecting

FC PED/APED/OPED $1, 82 the rising edge-detection in series/Connecting
the rising-edge detection in parallel

W) — ()]

W = s c c — ] — Py 5 — o =

Data type 8 % g @) = g - = = i m = z P
S1, S2 °

Device DX DY X Y M SM S T C |HC/AC| D L PR

S$1, S2 ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

FED
Q
a1 PED S1 © Specified device
52
FED
— o—
= APED S2 ! Forinternal use
52
FED
e OPED
51
52
Explanation:

1. PED/APED/OPED corresponds to LDP/ANDP/ORP. The only difference between PED/APED/OPED and
LDP/ANDP/ORP lies in that you need to specify the bit device S$2 in which the previous state of the contact is
stored when PED/APED/OPED is executed. Please do not use the device S2 repeatedly in the program.
Otherwise, the wrong execution result will appear.

The instruction APED is used to connect the rising-edge detection of the contact in series.
The instruction OPED is used to connect the rising-edge detection of the contact in parallel.
Only when PED/APED/OPED is scanned can the state of the device be gotten, and not until
PED/APED/OPED is scanned next time can whether the state of the device changes be judged.
5. PED/APED/OPED only can be used in the function block.
Example:

1. The rising-edge detection of X0.0 starts, the rising-edge detection of X0.1 is connected in series, the
rising-edge detection of X0.2 is connected in parallel, and the coil Y0.0 is driven.

2. When both X0.0 and X0.1 are switched from OFF to ON, or when X0.2 is switched from OFF to ON, Y0.0 is
ON for a scan cycle.
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Network 1
PED FED Y¥0.0
Q Q { )
¥0.0 —51 ¥0.1—51
Mo —52 M1 sz
FED
Q
¥0.2 51
M2 =2
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FB/FC Instruction Operand Description
Starting the falling-edge detection/Connecting
FC NED/ANED/ONED S1, 82 the falling-edge detection in series/Connecting
the falling-edge detection in parallel
@] — [4))
@ =2 S C c — O — Py - — —
Data type 8 % g @) = g - = = i E = 2 P
= 5] é g — 5 = — = P Py — %
S1, S2 °
Device DX DY X Y M SM S T C |HC/AC| D L PR
S$1, S2 ° ° ° ° ° ° ° ° ° ° ° °
Graphic Expression:
MED
Q
- NED S1 © Specified device
52
MED
— o—
=% ANED S2  Forinternal use
a2
HED J
Q ONED
51
52
Explanation:

1.

5.
Example:
1.

NED/ANED/ONED corresponds to LDF/ANDF/ORF. The only difference between NED/ANED/ONED and
LDF/ANDF/OREF lies in that you need to specify the bit device S2 in which the previous state of the contact is
stored when NED/ANED/ONED is executed. Please do not use the device S2 repeatedly in the program.
Otherwise, the wrong execution result will appear.

The instruction ANED is used to connect the falling-edge detection of the contact in series.

The instruction ONED is used to connect the falling-edge detection of the contact in parallel.

Only when NED/ANED/ONED is scanned can the state of the device be gotten, and not until NED/ANED/ONED
is scanned next time can whether the state of the device changes be judged.

NED/ANED/ONED only can be used in the function block.

The falling -edge detection of X0.0 starts, the falling -edge detection of X0.1 is connected in series, the falling
-edge detection of X0.2 is connected in parallel, and the coil Y0.0 is driven.

When both X0.0 and X0.1 are switched from OFF to ON, or when X0.2 is switched from OFF to ON, Y0.0 is ON
for a scan cycle.
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Network 1
HED HED Y0.0
Q Q ()
X0.0 —|51 0.1 — 51
Mo —=2 M1 —=2
RED
]
¥0.2 51
Mz 52
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FB/FC Instruction Operand Description
FC PLS D Rising-edge output
o) — (@)
@ =2 S C c — O — Py - — —
Data type 8 % g @) = g - = > o E = g Y
D °
Device DX DY X Y M SM S T C HC/AC D L PR
D ° . . ° ° ° ° ° ° ° . °

Graphic Expression:
PLS

En PLS D : Specified device

Explanation: E
1. -

When the conditional contact is switched from OFF to ON, the instruction PLS is executed, and the device D
sends out a pulse for a scan cycle.

2. Please do not use the instruction PLS in the function block.
Example:

When X0.0 is ON, MO is ON for a pulse time. When MO is ON, Y0.0 is set to ON.
NETWORK 1

X0.0 FLS

— | e

NETWORK 2

Mo ¥0.0

— | (s)

Timing diagram:

X0__J ] [
MO |‘| One scan cycle |—|
yo__|
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FB/FC Instruction Operand Description

FC PLF D Falling-edge output
o - (@)
m = s c c — () - P - 4 3
Data type 8 % g o = g - = =z o E = 2 2y
= 5] g g = 5 = = = = Pl = GZ)

D °
Device DX DY X Y M SM S T C HC/AC D L PR
D ° . ° ° ° ° ° ° ° ° ° °

Graphic Expression:

PLF
En PLF |D : Specified device
[n]
Explanation:
1. When the conditional contact is switched from ON to OFF, the instruction PLF is executed, and the device D

sends out a pulse for a scan cycle.

2. Please do not use the instruction PLS in the function block.
Example:

When X0.0 is ON, MO is ON for a pulse time. When MO is ON, Y0.0 is set to ON.
NETWORK 1

X0.0 FLF

— | e

NETWORK 2

Mo ¥0.0

— | (s)

Timing chart:

x0.0_[ ] s
n

MO l‘l One scancycle

yo.o__ |
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FB/FC Instruction Operand Description

FC INV - Inverting the logical operation result

Graphic Expression:

+

Explanation:

The logical operation result preceding the instruction INV is inverted, and the inversion result stored in the
accumulative register.

Example:
When X0.0 is ON, Y0.0 is OFF. When X0.0 is OFF, Y0.0 is ON.
NETWORK 1
X0.0 Y0.0

_| | 1Y {
| A A
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FB/FC Instruction Operand Description
FC NOP - No operation
Explanation:

The instruction NOP does not perform any operation in the program. Therefore, the original logical operation result

is retained after NOP is executed. If you want to delete a certain instruction without changing the length of the
program, you can use NOP instead.

The instruction NOP only supports the instruction list in ISPSoft. It does not support ladder diagrams.
Example:

The instruction list in ISPSoft:

Instruction: Operation:

LD X0.0 Contact A of X0 is loaded.
NOP No action

ouT Y1.0 The coil Y1.0 is driven.
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FB/FC Instruction Operand
FC NP -

Description

The circuit is rising edge-triggered

Graphic Expression:

_,15._

Explanation:

1. When the value in the accumulative register turns from 0 to 1, the instruction NP keeps the value 1 in the

accumulative register for a scan cycle. After the second scan cycle is finished, the value in the accumulative
register changes to 0.

2. Please use the instruction FB_NP in the function block.
Example:

NETWORK 1

M0 M1 Y0.0

|I | | r o Fl
| I 1 | LY

Operation:
Instruction:
LD MO Contact A of MO is loaded.
AND M1 Contact A of M1 is connected in series.
NP The circuit is rising edge-triggered.
ouT Y0.0 The coil Y0.0 is driven.
Timing diagram:
MO | |
M1 | : |

:  One scancycle .

vyoo | I

One scancycle
i y
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FB/FC Instruction Operand Description
FC PN - The circuit is falling edge-triggered
Graphic Expression:
Explanation:
1. When the value in the accumulative register turns from 1 to 0, the instruction PN keeps the value 1 in the

accumulative register for a scan cycle. After the second scan cycle is finished, the value in the accumulative

register changes to 0.

2. Please use the instruction FB_ PN in the function block.

Example:
NETWORK 1
Mo M1 Y¥0.0
| | ¥ (
Instruction: Operation: :
LD MO Contact A of MO is loaded.
AND M1 Contact A of M1 is connected in series.
PN The circuit is falling edge-triggered.
ouT Y0.0 The coil YO0.0 is driven.

Timing diagram:

Mo [ ] |
M1 ﬁ ]

Onescancycle : One scan cycle
A~ &~

Y0.0

3-30




Chapter 3 Standard Instructions

FB/FC Instruction Operand Description

FC FB_NP S The circuit is rising edge-triggered.
&) — (¢))]
@ | = s | c | S| =|lo|c|=z]|%]| 4 -
Data type 8 % g ) = g Z = = m E = 2 P

S °
Device DX DY X Y M SM S T C HC/AC D L PR
S ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

T
_IJ_I_ S © Forinternal use

Explanation:

1. When the value in the accumulative register turns from 0 to 1, the instruction FB_NP keeps the value 1 in the
accumulative register for a scan cycle. After the second scan cycle is finished, the value in the accumulative
register changes to 0.

2. The previous state of the contact is stored in the bit device S. Please do not use S repeatedly in the program.
Otherwise, the wrong execution result will appear.

3. The instruction FB_NP only can be used in the function block.

Example:
NETWORK 1

Mo M1 00.0 Y0.0

- 1T :

Instruction: Operation:

LD MO Contact A of MO is loaded.

AND M1 Contact A of M1 is connected in series.
FB_NP D0.0 The circuit is rising edge-triggered.
ouT Y0.0 The coil YO0.0 is driven.

Timing diagram:

Y — m
wi_ 1 1

One scan cycle - KOne scan cycle

Y0.0
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FB/FC Instruction Operand Description

FC FB_PN S The circuit is falling edge-triggered
g — »
2| 2|2|c|S|=slg|lc|la|x|2|a]lI
Data type 8 % e o = g Z = = o m % z g
° 138|833 |3 F |2 -

S °

Device DX DY X Y M SM S T C HC/AC D L PR
S ° ° ° ° ° ° ° ° ° ° °

Graphic Expression:

e
|‘|_| S ! Forinternal use

Explanation:
1. When the value in the accumulative register turns from 1 to 0, the instruction FB_PN keeps the value 1 in the
accumulative register for a scan cycle. After the second scan cycle is finished, the value in the accumulative
register changes to 0.
2. The previous state of the contact is stored in the bit device S. Please do not use S repeatedly in the program.
Otherwise, the wrong execution result will appear.
3. The instruction FB_PN only can be used in the function block.

Example:
NETWORK 1
Mo M1 D00 Y0.0
| | 1 17 | {
| 11 I—|_I .
Instruction: Operation:
LD MO Contact A of MO0 is loaded.
AND M1 Contact A of M1 is connected in series.
FB_PN D0.0 The circuit is falling edge-triggered.
ouT Y0.0 The coil Y0.0 is driven.

Timing diagram:

Mo_ [ ]
M1 ﬁ\ L

One scancycle © One scancycle
~ &~

Y0.0
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FB/FC Instruction Operand Description

FC PSTOP - Stopping executing the program in the PLC

Graphic Expression:

—{ PSTOP

Explanation:

When the conditional contact is enabled, the instruction PSTOP stops the execution of the program, and the PLC
stops running.

Example:
When X0.0 is ON, Y0.0 is set to ON, Y0.1 remains OFF, and the PLC stops running.
NETWORK 1
X0.0 Y0.0
— | (s)
PSTOP
Y0.1
—{(s)
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3.3 Comparison Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit = 32-bit = 64-bit instruction

FC |LD= DLD= - - $1=82 5
FC |LD<> DLD<> - - S$1#S2 5
FC |LD> DLD> - - S$1>S; 5
FC |LD>= DLD>= - - $128S; 5
FC |LD< DLD< - - S$1<S; 5
FC |LD<= DLD<= - - S1=S; 5
FC | AND= DAND= - - $1=82 5
FC |AND<> |DAND<> - - S$1#S2 5
FC |AND> DAND> - - S$1>8S; 5
FC |AND>= |DAND>= - - $128S; 5
FC |AND< DAND< - - $1<8; 5
FC |AND<= |DAND<= - - S1=S; 5
FC |OR= DOR= - - $1=8; 5
FC |OR<> DOR<> - - S1#S2 5
FC |OR> DOR> - - S$1>8S; 5
FC |OR>= DOR>= - - $1128; 5
FC |OR< DOR< - - S$1<S; 5
FC |OR<= DOR<= - - S1=8S; 5
FC - FLD= |DFLD= - $1=S; 5-7
FC - FLD<> | DFLD<> - S1#S2 5-7
FC - FLD> |DFLD> - $1>8S; 5-7
FC - FLD>= |DFLD>= - $128S; 5-7
FC - ELD< DFLD< - $1<82 5-7
FC - FLD<= |DFLD<= - S1=8S; 5-7
FC - FAND= | DFAND= - $1=82 5-7
FC - FAND<> | DFAND<> - S1#S2 5-7
FC - FAND> | DFAND> - $1> 8, 5-7
FC - FAND>= | DFAND>= - $128S; 5-7
FC - FAND< |DFAND< - $1<82 5-7
FC - FAND<= | DFAND<= - S1=8S; 5-7
FC - FOR= DFOR= - $1=8; 5-7
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Instruction Pulse
FB/FC . . Description Step
16-bit | 32-bit | 64-bit instruction
FC - FOR<> |DFOR<> - S1#S2 5-7
FC - FOR> DFOR> - $1>8; 5-7
FC - FOR>= |DFOR>= - $128S; 5-7
FC - FOR< DFOR< - $1<8; 5-7
FC - FOR<= |DFOR<= - S1=S; 5-7
FC |LD$= - - - $1=82 5-17
FC |LD$<> - - - S1#S2 5-17
FC |LD$> - - - $1>8; 5-17
FC |LD$>= - - - S$1=S; 5-17
FC |LD$< - - - $1< 8, 5-17
FC |LD$<= - - - S1=8S; 5-17
FC | AND$= - - - $1=8; 5-17
FC | AND$<> - - - S1#S; 5-17
FC |AND$> - - - $1>8; 5-17
FC | AND$>= - - - $128S; 5-17
FC |AND$< - - - $1<8; 5-17
FC | AND$<= - - - S1=S; 5-17
FC |OR$= - - - $1=82 5-17
FC |OR$<> - - - $1#S; 5-17
FC |OR$> - - - $1>8; 5-17
FC |OR$>= - - - S$128S; 5-17
FC |OR$< - - - $1<82 5-17
FC |OR$<= - - - S1=8S; 5-17
FC |CMP DCMP - v Comparing the values 7
FC |ZCP DZCP - 4 Zone comparison 9
FC - ECMP - 4 Comparing the floating-point values 7-9
FC - EZCP - v Floating-point zone comparison 9-12
FC |MCMP - - v Matrix comparison 9
ec | ompt= B B v girzaring the tables 9
Comparing the tables
FC |CMPT<> - - v ON: Z g 9
Fc | cMPT> B B v Comparing the tables 9
ON: >
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Instruction Pulse
FB/FC . . Description Step
16-bit | 32-bit | 64-bit instruction
Ec | oMpTs>= B B v Comparing the tables 9
ON: =
FC | CMPT< B B v Comparing the tables 9
- ON: <
Comparing the tables
FC |CMPT<= - - v 9
- ON: =
FC | CHKADR - - - Checking the address of the contact type of pointer register | 7
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FB/FC Instruction Operand Description
FC D*| LDX $1,S2 Comparing the values
] — »
m = s c < — o - P3| 5 = |
Data type 8 ;OU g o = g - = =z o E = g Py
= o = = =S 5 = =S P b Py = %
S1, Sz L o* ® o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, Sz (] [ (] (] (] [ (] [ O o O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
= D:
Q 0 S1 : Data source 1
=1 21
52 52
S, : Data source 2

Taking LD= and DLD= for example

Explanation:
1. The instructions are used to compare the value in S; with that in Sz. Take the instruction LD= for example.
When the comparison result is that the value in S4 is equal to that in Sz, the condition of the instruction is met.
When the comparison result is that the value in S1 is not equal to that in S, the condition of the instruction is not

met.

2. Only the 32-bit instruction can use the 32-bit counter.

16-bit 32-bit Comparison operation results
instruction instruction ON OFF
LD= DLD = $1=8; S$1#S;
LD< > DLD < > $1#S2 $1=8;
LD > DLD > S$1> 8, $4158;
LD> = DLD> = S$12S; S$1<8;
LD < DLD < $1<8; $12S;
LD< = DLD< = S15S; $1>8;

Example:

1. When the value in C10 is equal to 200, Y0.10 is ON.
2. When the value in D200 is greater than -30, Y0.11 keeps ON.

3. When the value in (C201, C200) is less than 678,493, or when M3 is ON, M50 is ON.
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NETWORK 1

200 {51
c10—52

NETWORK 2

¥0.10

D200 —s1
230 —s2

NETWORK 3

()

Y0.11

673493 —S1

C200 —

52

D=

(s)

M50

=
h
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FB/FC Instruction Operand Description
FC D*| ANDX $1,S2 Comparing the values
] — (%)
m = = c < — o - P3| 5 = |
Data type 8 ;OU g e = g - = =z o f = g 2y
2188 8| %3 SR FIEI] 53
S1, Sz ® o ® o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, Sz (] [ (] (] (] [ (] o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
= L=
Q Q S4  Data source 1
=1 51
52 52
S;  Data source 2

Taking AND= and DAND= for example

Explanation:

1. The instructions are used to compare the value in S4 with that in S2. Take the instruction AND= for example.
When the comparison result is that the value in S is equal to that in Sz, the condition of the instruction is met.
When the comparison result is that the value in S is not equal to that in Sz, the condition of the instruction is not
met.

2. Only the 32-bit instruction can use the 32-bit counter.

16-bit Comparison operation results
instruction 32-bit instruction . -
AND = DAND = $1=8; S1#S,
AND < > DAND < > S1#S, $1=8;
AND > DAND > S$1>8S; S15S;
AND > = DAND > = $128; §$1<8;
AND < DAND < §$1<8; $12S;
AND < = DAND < = $1582 $1>8;

Example:

1. When X0.0 is ON and the current value in C10 is equal to 100, Y0.10 is ON.
2. When X0.1 is OFF and the value in DO is not equal to -10, Y0.11 keeps ON.

3.  When X0.2 is ON and the value in (D11, D10) is less than 678,493, or when M3 is ON, M50 is ON.
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¥o.11

NETWOREK 1
X0.0 =
| |
|
100 =1
cio -2
NETWOREK 2
x0.1 L=
| (/l
|
-10 451
Do =2
NETWOREK 3
X0.2 D=
| |
|
678493 -1
Dio {52

(s)

M50
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FB/FC Instruction Operand Description
FC D*| ORX $1, Sz Comparing the values
] — »
m = = c < — o - P3| 5 = |
Data type 8 ;OU g e = g - = > o & = g X
= o g g — 5 = — = l:z Py = %
$1, 82 ® o* ® o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S$1, Sz ) [ (] (] (] [ (] [ O o O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
- b= s Dat 1
. Data source
Q Q ! !
=1 1
52 52
S, : Data source 2

Taking OR= and DOR= for example

Explanation:

1. The instructions are used to compare the value in S4 with that in S,. Take the instruction OR= for example.
When the comparison result is that the value in S is equal to that in Sz, the condition of the instruction is met.
When the comparison result is that the value in S is not equal to that in Sz, the condition of the instruction is not

met.

2. Only the 32-bit instruction can use the 32-bit counter.

16-bit 32-bit Comparison operation result
instruction instruction ON OFF
OR= DOR= S$1=S; S1#S2
OR< > DOR< > S1#S; $1=8;
OR> DOR > S$1>S; $1=8;
OR> = DOR> = $1=8; $1<S;
OR< DOR < S$1<S; $1=8;
OR< = DOR< = $1=8; $:>S,

Example:
1. When X0.1 is ON, or when the current value in C10 is equal to 100, Y0.10 is ON.

2. When both X0.2 and M30 are ON, or when the value in (D101, D100) is greater than or equal to 1000,000, M60
is ON.
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NETWORK 1
x0.1 10
— | ()
Q
100 51
Cio =2
NETWORK 2

x0.2 M30 MG0

| | | | f
| 1 1 . )

D=
Q

pioo |51

1000000 {52
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FB/FC Instruction Operand Description
FC D*| FLDX $1, Sz Comparing the floating-point values
g — (%))
m = = c < — o - P3| 5 = |
Data type 8 % g e = g - = > o & = g X
= o g g — 5 = — = I:E Py — %
$1, 82 ® o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S$1, Sz ) [ ) ) ) [ ) [ O [ O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
F= DF=
S1 : Data source 1
0 Q
51 51
52 52 S; : Data source 2

Taking FLD= and DFLD= for example
Explanation:

The instructions are used to compare the value in S¢1 with that in S2, and the values compared are floating-point
values. Take the instruction FLD= for example. When the comparison result is that the value in 84 is equal to that in
S,, the condition of the instruction is met. When the comparison result is that the value in $4 is not equal to that in S,
the condition of the instruction is not met.

32-bit 64-bit Comparison operation result
instruction instruction ON OFF
FLD = DFLD = $1=S; $1#82
FLD< > DFLD < > S$1#S; S$1=82
FLD > DFLD > S$1> 8, S$1582
FLD> = DFLD > = $12S; $1<8;
FLD < DFLD < S$1<8S; $1282
FLD< = DFLD< = $1<S2 $1>8;
Example:
Take the instruction FLD = for example. When the value in DO is equal to that in D2, Y0.0 is ON.
NETWORK 1
F= ¥0.0
Q {
Do =1
Dz {52

Additional remark:

If the value in S1o0r S, is out of the range of values which can be represented by the floating-point values, the
contact is OFF, SM is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D* | FANDX $1, Sz Comparing the floating-point values
@] — (%))
W = s c c — o = Py 5 = =
Data type 8 % g e = g - = = o E = % X
a = g g - — - - = = 28 %
$1, 82 ® o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$" | DF
S$1, Sz ) [ ) ) [ ) ) [ O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
F= DF=
S4 Data source 1
Q Q
a1 =1
52 =2 Sz Data source 2

Taking FAND= and DFAND= for example

Explanation:

The instructions are used to compare the value in S with that in Sz, and the values compared are floating-point

values. Take the instruction FAND= for example. When the comparison result is that the value in S1 is equal to that

in 82, the condition of the instruction is met. When the comparison result is that the value in S1 is not equal to that in
S, the condition of the instruction is not met.

ins::ﬁ;l;ition 64-bit instruction Corg%arison operatiocr;Fr:sult
FAND = DFAND = §$1=8; S$1#S;
FAND < > DFAND < > $1#S; S$1=8;
FAND > DFAND > S$1>8; S8,
FAND > = DFAND > = S$12S; S$1<8;
FAND < DFAND < S$1<S; S$1=S;
FAND < = DFAND < = S48, S$1>8;

Example:

Take the instruction FAND =

NETWORK 1

for example. When X1.0 is ON and the value in D1 is equal to that in D2, Y1.0 is ON.

Dz |32

Additional remark:

If the value in S1 or S2 is out of the range of values which can be represented by the floating-point values, the
contact is OFF, SM is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D*| FORX $1,S2 Comparing the floating-point values
g — (%))
o =2 s c = = o - P 2 - o =
Data type 8 ;OU g e = g - = =z o m = z Py
a = g g B — - - = — 2 %
$1, 82 ® o*
Device | X Y M S C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S$1, Sz ) [ ) ) ) [ [ O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
F= DF=
S4 Data source 1
Q Q
91 =1
52 =2 Sz Data source 2

Taking FOR= and DFOR= for example

Explanation:

The instructions are used to compare the value in S with that in Sz, and the values compared are floating-point
values. Take the instruction FOR= for example. When the comparison result is that the value in S1 is equal to that in
S,, the condition of the instruction is met. When the comparison result is that the value in S84 is not equal to that in S,
the condition of the instruction is not met.

insifl]'z:on 64-bit instruction Corgr;larison operatiogFr:sult
FOR = DFOR = S$1=9; S$1#S2
FOR< > DFOR< > $.1#S2 $1=8>
FOR > DFOR > S1>8; $1sS;
FOR> = DFOR > = S$12S; $1<8S;
FOR < DFOR < S$1< 82 $:1=S;
FOR< = DFOR< = S48 S$1>8;

Example:

When X1.0 is ON, or when the value in D1 is equal to that in D2, Y1.0 is ON.
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NETWORK 1
X1.0 ¥1.0
_| | ¢
| L
F=
Q
D1 |51
Dz |32

Additional remark:

If the value in 84 or S, is out of the range of values which can be represented by the floating-point values,
the contact is OFF, SM is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC LD$Xx $1, Sz Comparing the strings
g — (4
m = = c < — o - P3| 5 = |
Data type 8 ;OU g e = g - = = o E = e Y
= o = = =S 5 = =S P b Py = %
$4,S2 [ J
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S$1, Sz ) [ ) [ ) [ J [ ) [ J O o
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

$=

S1 : Data source 1

51
o2z

S, : Data source 2

Taking LD$= for example

Explanation:

1. The instructions are used to compare the data in S1 with that in Sz, and the data compared is strings. Take the
instruction LD$= for example. When the comparison result is that the data in S¢ is equal to that in S, the
condition of the contact is met. When the comparison result is that the data in S¢ is not equal to that in Sz, the
condition of the contact is not met.

Instruction Comparison operation result
ON OFF
LD$ = S1=8; $1#S;
LD$ < > S$1#8; $1=8;
LD$ > S$1>8; S1582
LD$ > = S$12S; $1<8;
LD$ < S$1<8; S$1282
LD$ < = S$41582 S$1>8;
2.  Only when the data in S~S+n (n indicates the n®" device) includes 16#00 can the data be judged as a complete
string.
b15 b8‘b7 b0

S 16#32(2) ‘ 16#31(1)

S+1| 16#34(4) . 16#33(3)

s+2| 16#00 | 16#35(5)

"12345"

3.  When two strings are the same, the corresponding comparison operation results of the instructions are listed
below.
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b15 b8 b7 b0 b15 b8 b7 b0
S1 16#42(B) ' 16#41(A) Comparison sign  S2 16#42(B) ' 16#41(A)
s1+1| 16#44(D) @ 16#43(C) ] s2+1| 16#44(D) : 16#43(C)
S1+2| 16#00 i 16#45(E) s2+2| 16#00 : 16#45(E)
"ABCDE" "ABCDE"
Comparison symbol Comparison operation result
$= ON
$< > OFF
$> OFF
$> = ON
$< OFF
$< = ON

When the lengths of the strings are the same, but their contents are different, the first different values (ASCII
codes) met in the strings are compared. For example, the string in S1 is “ABCDF”, and the string in S1 is
“ABCDE”". The first different values met in the strings are “F” (16#46) and “E” (16#45). Owing to the fact that
16#46 is greater than 16#45, the string in S1 is greater than that in S4. The corresponding comparison operation

results of the instructions are listed below.

b15 b8 b7 bo b15 b8 b7 b0
S1 16#42(B) ‘ 16#41(A) Comparison sign  s2 16#42(B) ‘ 16#41(A)
S1+1| 16#44(D) ' 16#43(C) ] s2+1 | 16#44(D) = 16#43(C)
S1 42 16#00 16#46(F) S2 42 16#00 16#45(E)
"ABCDF" "ABCDE"
Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF

When the lengths of the strings are different, the string whose length is longer is greater than the string whose
length is shorter. For example, the string in 81 is “1234567”, and the string in Sz is “99999™. Owing to the fact
that the string in S1 is composed of 7 characters, and the string in S, is composed of 5 characters, the string in

S is greater than the string in S2. The corresponding comparison operation results of the instructions are listed

below.
b15 b&b? b0
s1 16#32(2) | 16#31(1)
s1+1| 16#34(4) '@ 16#33(3)
s1+2| 16#36(6) + 16#35(5)
s1+3| 16#00 1 16#37(7)
"1234567"

Comparison sign

]

S2
S2 +1

S2+2

b15

b8 b7

b0

16#39(9)

' 16#39(9)

16#39(9)

16#39(9)

16#00

L 16#39(9)

"99999"
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Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF

Example:

When the string starting with the data in DO is equal to the string staring with D2, Y0.0 is ON.

NETWORK 1

¥0.0
{

Do {51
D2 52

Additional remark:

L

If the string does not end with 16#00, the instruction is not executed, SM is ON, and the error code in SRO is

16#200E.
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FB/FC Instruction Operand Description
FC ANDS$X $1, Sz Comparing the strings
(] — %)
W = s c c — o = Py 5 = =
Data type 8 ;OU g e = g - = = o o = e Py
|38 (8|53 |7 |5|5|F|F |55 8
$1, 82 ]
Device | X Y M S T C |HC/AC| D L SM | SR E PR K 16# | “$” | DF
$,S, | @ | @ o (] ° e

Pulse instruction

16-bit instruction

32-bit instruction

- AH Motion CPU

Graphic expression:

$=

S1

a1
52

S

Taking AND$= for example

Explanation:

Data source 1

Data source 2

1. The instructions are used to compare the data in S1 with that in Sz, and the data compared is strings. Take the
instruction AND$= for example. When the comparison result is that the data in S1 is equal to that in Sz, the

condition of the contact is met. When the comparison result is that the data in S is not equal to that in Sz, the

condition of the contact is not met.

2. Only when the data in S~S+n (n indicates the nw, device) includes 16#00 can the data be judged as a complete

string.

3. When the strings are completely the same, the corresponding comparison operation results of the instructions

are listed below.

b15 b8 b7 ) b15 b8 b7 b0

S1 16#42(B) 16#41(A) Comparison sign 2 16#42(B) 16#41(A)
S1+1 16#44(D) . 16#43(C) |:| S2 +1 16#44(D) | 16#43(C)
S1+2| 16#00 16#45(E) s2+2 | 16#00 16#45(E)

"ABCDE" "ABCDE"

Comparison symbol Comparison operation result

$= ON

$< > OFF

$> OFF

$> = ON

$< OFF

$< = ON

4. When the lengths of the strings are the same, but their contents are different, the first different values (ASCII

codes) met in the strings are compared. For example, the string in S1 is “ABCDF”, and the string in S1 is
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“ABCDE”". The first different values met in the strings are “F” (16#46) and “E” (16#45). Owing to the fact that
16#46 is greater than 16#45, the string in S1 is greater than that in S1. The corresponding comparison operation

results of the instructions are listed below.

b15 b8 b7 b0 b15 b8 b7 b0
S1 16#42(B) : 16#41(A) Comparison sign S2 16#42(B) : 16#41(A)
S1+1 | 16#44(D) . 16#43(C) S s2+1 | 16#44(D) . 16#43(C)
S142 16#00 16#46(F) S2 42 16#00 16#45(E)
"ABCDF" "ABCDE"
Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF

5.  When the lengths of the strings are different, the string whose length is longer is greater than the string whose

length is shorter. For example, the string in S1 is “1234567”, and the string in Sz is “99999™. Owing to the fact
that the string in S1 is composed of 7 characters, and the string in S, is composed of 5 characters, the string in
S is greater than the string in S2. The corresponding comparison operation results of the instructions are listed

below.
b15 b8 b7 b0 b15 b8 b7 bo
s1 16#32(2)? 16#31(1) | Comparison sign  S2 16#39(9)? 16#39(9)
S1+1| 16#34(4) @ 16#33(3) ] s2+1| 16#39(9) @ 16#39(9)
s1+2| 16#36(6) | 16#35(5) s2+2| 16#00 i 16#39(9)
s143|  16#00 16#37(7) 1 99999"
"1234567"
Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF
Example:

When MO0 is ON and the string starting with the data in DO is equal to the string staring with D2, Y0.0 is ON.

Mo

|

NETWORK 1

Do =1
D2 {32

Y0.0
{

A
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FB/FC Instruction Operand Description
FC ORS$X $1, 82 Comparing the strings
g — (4
@ = S (i c — @] — ) - — —
Data type 8 ;OU g e = g - = = o o = g X
SR E ISP E|7] B
$4,S2 [
Device | X Y M S T C |HC/AC| D L | SM | SR E PR | K |16# | “$" | DF
S$1, Sz ) [ [ ) [ [ ) [ ) @) o
Pulse instruction 16-bit instruction 32-bit instruction

- AH Motion CPU -

Graphic expression:

$=

S1 : Data source 1

a1
52

S, : Data source 2

Taking OR$= for example
Explanation:

1. The instructions are used to compare the data in S1 with that in Sz, and the data compared is strings. Take the
instruction OR$= for example. When the comparison result is that the data in S is equal to that in S, the
condition of the contact is met. When the comparison result is that the data in S is not equal to that in Sz, the
condition of the contact is not met.

2. Only when the data in S~S+n (n indicates the nw, device) includes 16#00 can the data be judged as a complete
string.

3. When the strings are completely the same, the corresponding comparison operation results of the instructions
are listed below.

b15 b8 b7 b0 b15 b8 b7 b0
1 16#42(B) T6#41(A) | on sign S 16#42(B) 16#41(A)
S1+1| 16#44(D) . 16#43(C) S s2+1 | 16#44(D) . 16#43(C)
S1+2 16#00 ' 16#45(E) S2+2 16#00 ' 16#45(E)
"ABCDE" "ABCDE"
Comparison symbol Comparison operation result
$= ON
$< > OFF
$> OFF
$> = ON
$< OFF
$< = ON
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4. When the lengths of the strings are the same, but their contents are different, the first different values (ASCII
codes) met in the strings are compared. For example, the string in S¢ is “ABCDF”, and the string in S4 is
“ABCDE”". The first different values met in the strings are “F” (16#46) and “E” (16#45). Owing to the fact that
16#46 is greater than 16#45, the string in S4 is greater than that in 84. The corresponding comparison operation

results of the instructions are listed below.

b15 b8 b7 b0 b15 b8 b7 b0
1 16#42(B) 16#41(A) | 0 isonsign 2 16#42(B) 16#41(A)
S1+1 16#44(D) . 16#43(C) |:| S2+1 16#44(D) . 16#43(C)
S1+2 16#00 16#46(F) S2+2 16#00 16#45(E)
"ABCDF" "ABCDE"
Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF

5.  When the lengths of the strings are different, the string whose length is longer is greater than the string whose
length is shorter. For example, the string in 81 is “1234567”, and the string in Sz is “99999™. Owing to the fact
that the string in S1 is composed of 7 characters, and the string in Sz is composed of 5 characters, the string in
S1 is greater than the string in S,. The corresponding comparison operation results of the instructions are listed

below.
b15 b8 b7 b0 b15 b8 b7 b0
1 16#32(2) | 16#31(1) | Comparison sign  S2 16#39(9) | 16#39(9)
S1+1| 16#34(4) @ 16#33(3) ] s2+1 | 16#39(9) @ 16#39(9)
s1+2| 16#36(6) i 16#35(5) s2+2| 16#00 | 16#39(9)
s1+3|  16#00 16#37(7) ' 99999"
"' 1234567"
Comparison symbol Comparison operation result
$= OFF
$< > ON
$> ON
$> = ON
$< OFF
$< = OFF
Example:

When MO0 is ON, or when the string starting with the data in DO is equal to the string staring with D2, Y0.0 is ON.
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NETWORK 1

¥0.0
{

Do {51
D2 ->2

\
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FB/FC Instruction Operand Description
FC D*| CMP P S1,82,D Comparing the values
o) — (%))
@ | = s | c| S| =]|o|lc|®x®| %S| 3ol
Data type S 9 g o =z g Z Z b4 u E Z z P
S1, Sz o | o o | o
D(array, 3) [
Device | X | Y M S T C [HC/AC| D L SM SR E |PR| K |16#| “$” | DF
$1,S; | @ | @ o ([ ([ ([ o o O ([ O O
D [ IR J ([ ([ ([ o o ([
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

CMP CMPP
En En S1 : Comparison value 1
91 Ol 151 O
52 52
S2 : Comparison value 2
DiZrp DiZMPP
En En
31 ol |5t o ,
D : Comparison results
52 52
Explanation:

1. The instruction is used to compare the value in S with that in Sz, and the values compared are singed decimal
numbers. The comparison results are stored in D.

2. The operand D occupies three consecutive devices. The comparison results are stored in D, D+1, and D+2. If
the comparison value in S1 is greater than the comparison value in S2, D will be ON. If the comparison value in
S1 is equal to the comparison value in S2, D+1 is ON. If the comparison value in S1 is less than the comparison
value in S2, D+2 will be ON.
3. Only the instructions DCMP and DCMPP can use the 32-bit counter.
Example:

1. If the operand D is MO, the comparison results will be stored in MO, M1 and M2, as shown below.

2. When X0.0 is ON, the instruction CMP is executed. MO, M1, or M2 is ON. When X0.0 is OFF, the execution of
the instruction CMP stops. The state of MO0, the state of M1, and the state of M1 remain unchanged.

NETWORK 1
X0.0 CMP
— | En
10 51 Il Mo
Dio |2
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3. If you want to clear the comparison result, you can use the instruction RST or ZRST.

NETWORK 1
X0.0 Mo
/] (R)
M1
—(R)
Mz
—(R)
NETWORK 2
X0.0 ZRST
—/} %
Mo |5 D
M2

Additional remark:
1.  If you declare the operand D in ISPSoft, the data type will be ARRAY [3] of BOOL.

2. If D+2 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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FB/FC Instruction Operand Description
FC D* ZCP P $1,82,8,D Zone comparison
o) — (%))
@ | = s | c| S| =]|o|lc|®x®| %S| 3ol
Data type 8 % g ) = g Z = = o E = z Py
s1, SZ, s . .* . .*
D(array, 3) [
Device | X | Y M S T C [HC/AC| D L SM SR E |PR| K |16#| “$” | DF
S$1,S,S| @ | @ o ([ ([ ([ o o O ([ O O
D [ IR J ([ ([ ([ o o ([
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

ZCR ZCPP
S1 :  Minimum value of the zone comparison

En En

91 ] B =3 O

52 o2 Sz : Maximum value of the zone comparison

5 ]

DZCp DZCPP

En En S : Comparison value

51 Ol 51 O

52 5E

5 < D : Comparison results

Explanation:

1. Theinstruction is used to compare the value in S with that in S4, and compare the value in S with that in S2. The
values compared are singed decimal numbers, and the comparison results are stored in D.

2. The value in S1 must be less than that in S,. If the value in S4 is larger than that in Sz, S4 will be taken as the
maximum/minimum value during the execution of the instruction ZCP.

3. The operand D occupies three consecutive devices. The comparison results are stored in D, D+1, and D+2. If
the comparison value in S1 is less than the comparison value in S, D will be ON. If the comparison value in S is
within the range between the value in S; and the value in Sz, D+1 will ON. If the comparison value in S is greater
than the value in Sz, D+2 will be ON.

4.  Only the instructions DZCP and DZCPP can use the 32-bit counter.

Example:
1. If the operand D is MO, the comparison results will be stored in MO, M1 and M2, as shown below.
2. When X0.0 is ON, the instruction ZCP is executed. MO, M1, or M2 is ON. When X0.0 is OFF, the instruction

ZCP is not executed. The state of MO, the state of M1, and the state of M2 remain the same as those before
X0.0’s being OFF.
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NETWORK 1
X0.0 P
| | E
I 1 "
1051 ol-mo
100 |52
cio {5
3. If you want to clear the comparison result, you can use the instruction RST or ZRST.
NETWORK 1
X0.0 Mo
—/ (r)
M1
—(R)
Mz
—(R)
NETWORK 2
X0.0 ZRST
| E
—/ n
Mo {5 o
M2

Additional remark:
1.  If you declare the operand D in ISPSoft, the data type will be ARRAY [3] of BOOL.

2. If D+2 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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FB/FC Instruction Operand Description
FC FCMP | P $1,S2, D Comparing the floating-point values
o) — (4
= =2 s c = = o - 2 o = o =
Data type 8 % g ) = g Z = = o fm = z Py
s1, SZ .
D(array, 3) o
Device | X | Y M S T C [HC/AC| D L SM SR E |PR| K |16#| “$” | DF
$1,S; | @ | @ o ([ ([ ([ o o O ([ O
D [ IR J ([ ([ ([ o o ([
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
FCMP FCMPP S1 : Floating-point value 1
En En . )
=1 ol k1 o S2 : Floating-point value 2
o2 oe D Comparison results
Explanation:

1. The instruction FCMP is used to compare the floating-point value in S4 with the floating-point value in S,. The
comparison results are stored in D.

2. The operand D occupies three consecutive devices. The comparison results are stored in D, D+1, and D+2. If
the comparison value in S is greater than the comparison value in S4, D will be ON. If the comparison value in
S1 is equal to the value in Sz, D+1 will ON. If the comparison value in S is less than the value in Sz, D+2 will be
ON.

Example:

1. Ifthe operand D is M10, the comparison results will be stored in M10, M11 and M12, as shown below.

2. When XO0.0 is ON, the instruction FCMP is executed. M10, M11, or M12 is ON. When X0.0 is OFF, the
instruction FCMP is not executed. The state of M10, the state of M11, and the state of M12 remain the same as
those before X0.0’s being OFF.

3. If you want to get the comparison result 2, <, or #, you can connect M10~M12 is series or in parallel.

4. If you want to clear the comparison result, you can use the instruction RST or ZRST.

NETWOREK 1
X0.0 FCMP
| | E
[ :
Do 51 0HMi10
D100 {52
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Additional remark:

1. If the value in S4 or S: is out of the range of values which can be represented by the floating-point values, the
contact is OFF, SM is ON, and the error code in SRO is 16#2013.

2. If you declare the operand D in ISPSoft, the data type will ARRAY [3] of BOOL.

3. If D+2 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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FB/FC Instruction Operand Description
FC FZCP P $1,82 8,D Floating-point zone comparison
o) — (4
o) = s C c — @) — Py 5 — @) —
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
31, sZs S L
D(array, 3) o
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S$1,S2,S| @ o o ([ o ([ ([ o O o O
D O o o o ([ ([ [ o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
F7CP FZCFR S1 : Minimum value of the zone comparison
o En S2 : Maximum value of the zone comparison
a1 Ol J51 D
v vy S : Comparison value
] S
D : Comparison result
Explanation:
1. Theinstruction is used to compare the value in S with that in S4, and compare the value in S with that in S2. The
values compared are floating-point values, and the comparison results are stored in D.
2. The value in 81 must be less than that in S,. If the value in S1 is larger than that in Sz, S1 will be taken as the
maximum/minimum value during the execution of the instruction FZCP.
3. The operand D occupies three consecutive devices. The comparison results are stored in D, D+1, and D+2. If
the comparison value in S is greater than the comparison value in S, D will be ON. If the comparison value in 8
is within the range between the value in S4 and the value in Sz, D+1 will be ON. If the comparison value in Sz is
less than the value in S, D+2 will be ON.
Example:
1. If the operand D is MO, the comparison results will be stored in MO, M1 and M2.
2. When X0.0 is ON, the instruction FZCP is executed. MO, M1, or M2 is ON. When X0.0 is OFF, the instruction
FZCP is not executed. The state of MO, the state of M1, and the state of M2 remain the same as those before
X0.0’s being OFF.
3. If you want to clear the comparison result, you can use the instruction RST or ZRST.
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NETWORK 1
X0.0 FzCP
| i
po 451 DlL-mMoO
D10 {52
D20 >

Additional remark:

1. If the value in S84 or S, or S is out of the range of values which can be represented by the floating-point values,
the contact is OFF, SM is ON, and the error code in SRO is 16#2013.

2. If you declare the operand D in ISPSoft, the data type will be ARRAY [3] of BOOL.

3. If D+2 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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FB/FC Instruction Operand Description
FC MCMP | P S1,S2,n,D Matrix comparison
o) — (%))
e s | c | S| =|o|lcl|l=x3| % 3| ol d
Data type S 9 g o =z g Z Z b4 u E Z z P
S1, S2 o [ )
n ([ (]
D o (
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S4, S2 [ [ [ ([ ([ ([ [ ] (]
n o o [ ([ ([ ([ o o O O
D o o o ([ ([ ([ o o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -

Graphic expression:

MCMP MCMPP S1 : Matrix source device 1

2 En S2 : Matrix source device 2

51 [ B =5 ]

57 57 n : Length of the array

il n D : Pointer

Explanation:

1. The search for the bits whose states are different starts from the bits specified by the number gotten from the
addition of one to the current value in D. After the bits whose states are different are found, the bit number is
stored in D, and the comparison is finished.

2. The operand n should be within the range between 1 and 256.

3.  When SM607 is ON, the equivalent values are compared. When SM607 is OFF, the different values are
compared. When the matching bits are compared, the comparison stops immediately, and SM610 is ON. When
the last bits are compared, SM608 is ON, and the bit number is stored in D. The comparison starts from the o
bits in the next scan cycle, and SM609 is ON. When the value in D is out of the range, SM611 is ON.

4. When the instruction MCMP is executed, you need a 16-bit register to specify a certain bit among the 16n bits in
the matrix for the operation. The register is called the pointer, and is specified by users. The value in the register
is within the range between 0 and 16n-1, and corresponds to the bit within the range between b0 and b16n-1.
During the operation, you should be prevented from altering the value of the pointer in case the search for the
matching bits is affected. If the value of the pointer is out of the range, SM611 will be ON, and the instruction
MCMP will not be executed.

5. If SM608 and SM610 occur simultaneously, they will be ON simultaneously.

Example:

1.

When X0.0 is switched from OFF to ON, SM609 is OFF. The search for the bits whose states are different
(SM607 is OFF) starts from the bits specified by the number gotten from the addition of one to the current value
of the pointer.
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2. Suppose the current value in D20 is 2. When X0.0 is switched from OFF to ON four times, you can get the
following execution results.

° The value in D20 is 5, SM610 is ON, and SM608 is OFF.
(] The value in D20 is 45, SM610 is ON, and SM608 is OFF.
(] The value in D20 is 47, SM610 is OFF, and SM608 is ON.
° The value in D20 is 1, SM610 is ON, and SM608 is OFF.

NETWORE 1
%0.0 MCMP
| -
oo |51 0| p2o
D102
3 n

I 2 |Pointer

y b0 D20

(SO vpojo|1]|o|1|ol1]o]1
p1fo]|1|o]1]o]1]o|1]o1|o]|1]o|1]|0]1
Dzo1n1o1o1 ol1]o|1|o]4

o
-
| o |
=
o
=
=

o
=y

] 10

ol
1
1

(2 p1o|ol1|o]1]o[1]o|1 o
p11 fo|1]|of1]o[1]o[1[o]1]0]1]0
p12 o[ 1[N (o[ 1]o[1 o[1]o

ba7

o
N

1
110
110

[=)
N

Additional remark:
1.  The description of the operation error code:
If the devices S1+n-1 and S;+n-1 exceed the range, the instruction MCMP is not executed, SM is ON, and the
error code in SRO is 16#2003.

If the value in the operand n is not within the range between 1 and 256, the instruction MCMP is not executed,
SMis ON, and the error code in SRO is 16#200B.
2. The description of the flags:

It is the matrix comparison flag.
SM607: ON: Comparing the equivalent values
OFF: Comparing the different values

SM608: The matrix comparison comes to an end. When the last bits are compared, SM608 is ON.
SM609: When SM609 is ON, the comparison starts from bit 0.
SM6B10: It is the matrix bit search flag. When the matching bits are compared, the comparison stops

immediately, and SM610 is ON.

It is the matrix pointer error flag. When the value of the pointer exceeds the comparison

SM611: range, SM611 is ON.
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FB/FC Instruction Operand Description
FC CMPTX | P S1,82,n,D Comparing the tables
@] — (%))
@ | = s | c | S| =z|o|lcl|2|%|3|o]l4d
Data type 8 % g e = g - = = i m = b Y
= o Z z = 5 = = = b Py = %
S o (]
S, [ ] ()
n o o
D [

Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
Sq ([ ([ o o ([ [ o O o O O O
S; ) ) [ ] [ ] ) ) [ ] O [ ]

n ) ) [ ] [ ] ) ) [ ] O [ ] O O
D ) ) ) ) ) ) ) [ ]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
CMPT= CMPT=P S1 : Source device 1
E E
. " S2 : Source device 2
=3 Ol J51 D
oo oo n : Datalength
i n D : Comparison result

Explanation:

1. The instruction is used to compare n pieces of data in devices starting from S4 with those in devices starting
from S,. The values compared are signed decimal numbers, and the comparison results are stored in D.

2. The operand n should be within the range between 1 and 256.
3. The value which is written into the operand D is a one-bit value.

4. When the results gotten from the comparison by using the instruction CMPT# are that all devices are ON,
SM620 is ON. Otherwise, SM620 is OFF.

5. Ifthe operand S is a device, the comparison will be as shown below.

Comparison result

s1 1234(BIN) s2 1111(BIN) D 1
s1+1 | 5678(BIN) s2+1 | 2222(BIN) D +1 1
S1+2 5000(BIN) Comparison sign 242 3333(BIN) D +2 1
s1+3 | 1000(BIN) | |n S2+3 | 4444(BIN)| |n E> D +3 0
i l l
S1+(N-2)__ 10(BIN) S2+(N-2) 8888(BIN) D +(N-2) 0
S1+(N-1)___90(BIN) | S2+(N-1) 9999(BIN) | D+(N-1) 0 |

6. If the operand S1 is a constant within the range between -32768 and 32767, the comparison will be as shown
below.
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Comparison result

s2 1111(BIN) D o0 ]
s2+1 | 2222(BIN) p+1 | 0 |
Compariosnsign 5,5 | 3333(BIN) D+2 | 1
s1| 3333(BIN)] [ = ] s2+3 | 4444(BIN)| |n :> D +3 0
? l
s2+(N-2) 8888(BIN) D+(N-2) 0 |
S2+(N-1) 9999(BIN) D+(N-1) 0 |

7. The corresponding comparison operation results of the instructions are listed below.

16-bit instruction Corg;;larlson operatlcglFr:sult
CMPT = S$1=8; S1#S;
CMPT < > S$1#S; S$1=S,
CMPT > S$1>8; §$1=8;
CMPT> = $1=8; $41<8S,
CMPT < S$1<8; §$1=8;
CMPT < = §$1=8; S:1>8S;

Example:

The data in DO~D3 are compared with that in D10~D13. If the comparison result is that the data in DO~D3 is the
same as that in D10~D13, Y0.1~Y0.4 will be ON.

NETWORK 1
x0.1 CMPT=
— | 4
Do 51 Il-vo.1
D10 32
4 n
Comparison result
DO 1000 . . D10 1000 YO0.1 1
Comparison sign
D1 2000 E D11 1000 Y0.2 0
D2 3000 D12 1000 Y0.3 0
D3 4000 D13 1000 Y0.4 0

Additional remark:
1. If the value in the operand n is not within the range between 1 and 256, the instruction is not executed, SM is
ON, and the error code in SRO is 16#200B.

2. If the number of devices specified by $1~S¢1+n, S,~Sz+n, or D is insufficient, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#2003.

3-66



Chapter 3 Standard Instructions

FB/FC Instruction Operand Description
FC CHKADR S, n,D Checklng the address of the contact type of
pointer register
o) — (4
@ | = s | c| S| =]|o|lc|®x®| %S| 3ol
Data type 8 % g ) = g Z = = o % = z Py
= o g g = 5 = = = = Py — %
n ([ (]
[
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S o
n ([ ([ o o ([ ([ o O o O O
D ([ ([ ([ ([ ([ ([ [ o
Pulse instruction 16-bit instruction 32-bit instruction

- AH Motion CPU -

Graphic expression:

CHEADR, S : Pointer register Pointer / T_Pointer / C_Pointer / HC/AC_Pointer
{En
n : Number of devices
15 D
{n D : Check result
Explanation:

1. The instruction CHKADR is used to check whether the value in S and (the value in S)+n-1 exceed the device
range. If the check result is that the value in S and (the value in S)+n-1 do not exceed the device range, the
device D will be ON. Otherwise, it will be OFF.

2. S supports the pointer registers PR, TR, CR, and HCR.
3. The operand n should be within the range between 1 and 1024.

4. The instruction CHKADR only can be used in the function block.
Example:
1. Establish a program and a function block in ISPSoft.
- i Programs
1) Progl [PRG,LL
=g Function Blocks
[ca| FBO [FBE,LL]

Declare two variables in the program.

Laocal Syrabols
Class Identifiers = Address Type... Initial Walue | Identifier Corenent...
VAR reyfhil Mi& [Auta]  |FBO M
b |VAE StartBit Mi& [Auta] |BOCOL FALSE
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2. Declare VarPR1, VarTR1, VarCR1, and VarHCR1 in the function block, and assign the data types POINTER,
T_POINTER, C_POINTER, and HC/AC_POINTER to them respectively.

Local Syrahols
Class Identifiers Address Type... Initial Value Identifier Cormrment...

V&R TN OUT VaPR1 ik [Auto] POIMTER. Mk
V&R TN OUT |VarTRL Mik [Auto] | T_POINTER. M
V&R IN OUT |VaCRl Mis [Auto] |©_POINTER.  MiA
V&R TN OUT VarHCRL NIk [Auto] HC_POIMTER (M
VAR PR_ChkBit Mk [fuate] |BOOL FAISE
VAR TR_ChkBit N4 [fute] |BOOL FAISE
VAR CE_ChkBit Wik [fuate] |BOOL FAISE
VAR HCE_ChkBit Wik [fuate] |BOOL FAISE
VAR chkFPR ik [Auto] BOOL Mk
VAR chkTE ik [Auto] BOOL Mk
V&R chkCR Mis [Auto]  BOOL Mis

b (VAR chEHCE ik [Auto] BOOL Mk

3. Call the function block FBO in the program,
VarCR1, and VarHCR1 in FBO respectively.

myfh(
StartBit FBO
_| I En Ena
DB65535 =f'/atPR1
T -dvat TR 1
C2047 wvarCR 1~
HC50 = VarHZR~

and assign D65535, TO, C2047, and HC50 to VarPR1, VarTR1,

4. Use the instruction CHKADR to check whether VarPR1, VarTR1, VarCR1, and VarHCR1 exceed the range.

5. When chkPR is ON, the practical device represented by VarPR1 is D65535. Since the legal range of devices is
from DO to D65535, and D65535+10-1=D65544, which is out of the range, PR_ChkBit is OFF.

NETWORK 1

chkPR
| |

En

[}

YarPR1 —
10 0

CHEADR,

)

PR _ChkBit

6. When chkTR is ON, the practical device represented by VarTR1 is TO. Since the legal range of devices is from
TO to T2047, and TO+10-1=T9, which does not exceed the range, TR_ChkBit is ON.

NETWORK 2

chkTR
| |

En

YarTR1 >
10 —n

CHKADR,

=

| TR_ChkBit

7. When chkCR is ON, the practical device represented by C2047. Since the legal range of devices is from CO to
C2047, and C2047+10-1=C2056, which is out of the range, CR_ChkBit is OFF.
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NETWORK 3

chkCR

En

— |

[53)

YarCR1 —]
10—n

CHKADR.

)

L CR_ChkBit

When chkHCR is ON, the practical device represented by HC50 is VarHCR1. Since the legal range of deices is
from HCO to HC63, and HC50+10-1=HC59, which does not exceed the range, HCR_ChkBit is ON.

NETYWORK 4

chkHCR
| |

Er

Additional remark:
If the value (the practical device address) in S exceeds the device range, the instruction CHKADR is not

1.

executed, SM is ON, and the error code in SRO is 16#2003.

[53)

YarHCR1 —
10 —n

CHEADR,

(=]

| —HCR_ChkBit

If the value in the operand n is not within the range between 1 and 1024, the instruction CHKADR is not
executed, SM is ON, and the error code in SRO is 16#200B.
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3.4 Arithmetic Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit | 32-bit | 64-bit | instruction

FC |+ D+ - v Addition of binary values 7
FC |- D- - v Subtraction of binary values 7
FC |* D* - 4 Multiplication of binary values 7
FC |/ D/ - v Division of binary values 7
FC - E+ DE+ v Addition of floating-point values 7-9
FC - E- DE- 4 Subtraction of floating-point values 7-9
FC - | DF* v Multiplication of floating-point values 7-9
FC - F/ DF/ 4 Division of floating-point values 7-9
FC |B+ DB+ - v Addition of binary-coded decimal numbers 7
FC |B- DB- - v Subtraction of binary-coded decimal numbers 7
FC |B* DB* - 4 Multiplication of binary-coded decimal numbers 7
FC |B/ DB/ - v Division of binary-coded decimal numbers 7
FC |BK+ - - 4 Binary number block addition 9
FC |BK- - - v Binary number block subtraction 9
FC |$+ - - v Linking the strings 7-19
FC |INC DINC - 4 Adding one to the binary number 3
FC |DEC DDEC - v Subtracting one from the binary number 3
o iz - o e 7
o ows o | - | o e 7
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FB/FC Instruction Operand Description
FC D* + P $1, 82, D Addition of binary values
o) — (%))
@ | = s | c| S| =]|o|c|=xm| % | 3] o=
Data type S 9 g o =z g Z Z b4 u fm Z z P
S1, Sz o | o o | o
D  J oF ° o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
+ +P
En En S¢ : Augend
a1 Ol §51 D
52 52
S2 : Addend
D+ D+P
En Er
a1 Ol §51 o
D : Sum
52 52
Explanation:

1. The binary value in Sz is added to the binary value in S4, and the sum is stored in D.
2. Only the 32-bit instructions can use the 32-bit counter.

3. The Flags: SM600 (zero flag), SM601 (borrow flag), and SM602 (carry flag)

4. When the operation result is zero, SM600 is ON. Otherwise, it is OFF.

5. The addition of 16-bit binary values:
When the operation result is out of the range of 16-bit binary values, SM602 is ON. Otherwise, it is OFF.

6. The addition of 32-bit binary values:
When the operation result is out of the range of 32-bit binary values, SM602 is ON. Otherwise, it is OFF.
Example 1:

The addition of 16-bit binary values: When X0.0 is ON, the addend in D10 is added to the augend in DO, and sum is
stored in D20.

NETWORK 1
X0.0 +
— | e
po {51 Dl-p2o
Di1o 52
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° When the values in DO and D10 are 100 and 10 respectively, DO plus D10 equals 110, and 110 is stored in
D20.

[ When the values in DO and D10 are 16#7FFF and 16#1 respectively, DO plus D10 equals 16#8000, and
16#8000 is stored in D20.

° When the values in DO and D10 are 16#FFFF and 16#1 respectively, DO plus D10 equals 16#10000. Since
the operation result is out of the range of 16-bit binary values, SM602 is ON, and the value stored in D20 is
16#0. Besides, since the operation result is 16#0, SM600 is ON.
Example 2:

The addition of 32-bit binary values: When X0.0 is ON, the addend in (D41, D40) is added to the augend in (D31,

D30), and sum is stored in (D51, D50). (The data in D30, D40, and D50 is the lower 16-bit data, whereas the data in
D31, D41, and D51 is the higher 16-bit data).

NETWORK 1
x0.0 D+
— | En
D30 |51 Dl-Dpso
D40 52

o When the values in (D31, D30) and (D41, D40) are 11111111 and 44444444 respectively, (D31, D30) plus
(D41, D40) equals 55555555, and 55555555 is stored in (D51, D50).

° When the values in (D31, D30) and (D41, D40) are 16#80000000 and 16#FFFFFFFF respectively, (D31, D30)
plus (D41, D40) equals 16#17FFFFFFF. Since the operation result is out of the range of 32-bit binary values,
SM602 is ON, and the value stored in (D51, D50) is 16#7FFFFFFF.

Additional remarks:

Operation of flags:

1. The 16-bit instruction
° If the operation result is zero, SM600 will be set to ON.
° If the operation result exceeds 65,535, SM602 will be set to ON.

2. The 32-bit instruction
° If the operation result is zero, SM600 will be set to ON.
° If the operation result exceeds 4,294,967,295, SM602 will be set to ON.

The 16-bit instruction: Zero flag Zero flag Zero flag
a oYY e
65,535-0+1 <——6553-0-1 —> 65535-0-1-2
“\<&J N\ U w7
Borrow flag Carry flag
The 32-bit instruction: Zero flag Zero flag Zero flag
4,294,967,295-0~1 <«— 4,294,967,295-0-1 — > 4,294,967,295-0-1-2
< T WU w2
Borrow flag Carryflag
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FB/FC Instruction Operand Description
FC D* - P $1, 82, D Subtraction of binary values
] — (%))
o) = = c c — w) - Py 5 —~ o 5
Data type 8 % g ) = g Z = = o fm = z Py
S1, S2 o | o o | o
D ] o* ] oF
Device X Y M S T C |HC/AC| D L [ SM | SR E PR K |16# | “$" | DF
S$1, Sz ([ (] (] (] ([ (] o O O O
D o o o o o o o O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
- -p
En En S¢ : Minuend
51 [ B =) ]
52 52
S, : Subtrahend
o- D-p
En Em
51 ol Js1 ] ]
D : Difference
52 52
Explanation:

1. The binary value in S; is subtracted from the binary value in S4, and the difference is stored in D.
2. Only the 32-bit instructions can use the 32-bit counter.

3. The Flags: SM600 (zero flag), SM601 (borrow flag), and SM602 (carry flag)

4. When the operation result is zero, SM600 is ON. Otherwise, it is OFF.

5. When a borrow occurs during the arithmetic, SM601 is ON. Otherwise, it is OFF.

Example 1:

The subtraction of 16-bit binary values: When X0.0 is ON, the subtrahend in D10 is subtracted from the minuend in
DO, and the difference is stored in D20.

NETWOREK 1
X0.0
— | i
Do 51 Dl-p2o0
Dio {32

) When the values in DO and D10 are 100 and 10 respectively, DO minus D10 leaves 90, and 90 is stored in
D20.
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) When the values in DO and D10 are 16#8000 and 16#1 respectively, DO minus D10 leaves 16#7FFF, and
16#7FFF is stored in D20.
° When the values in DO and D10 are 16#1 and 16#2 respectively, DO minus D10 leaves 16#FFFF. Since the
borrow occurs during the arithmetic, SM601 is ON, and the value stored in D20 is 16#FFFF.
) When the values in DO and D10 are 16#0 and 16#FFFF respectively, DO minus D10 leaves 16#F0001. Since
the borrow occurs during the arithmetic, SM601 is ON, and the value stored in D20 is 16#1.
Example 2:

The addition of 32-bit binary values: When X0.0 is ON, the subtrahend in (D41, D40) is subtracted from the minuend
in (D31, D30), and sum is stored in (D51, D50). (The data in D30, D40, and D50 is the lower 16-bit data, whereas
the data in D31, D41, and D51 is the higher 16-bit data).

NETWORE 1
%0.0 D-
— | En
D30 51 0| pso
D40 |52

L] When the values in (D31, D30) and (D41, D40) are 55555555 and 11111111 respectively, (D31, D30) minus
(D41, D40) D10 leaves 44444444, and 44444444 is stored in (D51, D50).

° When the values in (D31, D30) and (D41, D40) are 16#80000000 and 16#FFFFFFFF respectively, (D31, D30)
minus (D41, D40) leaves 16#F80000001. Since the borrow occurs during the arithmetic, SM601 is ON, and
the value stored in (D51, D50) is 16#80000001.
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FB/FC Instruction Operand Description
FC D* * P $1, 82, D Multiplication of binary values
o) — (4
W = = c = — o - Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
S4, S2 ([ J o o o+
D [ o [ ( M
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O o O O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
* *p
En En S¢ : Multiplicand
a1 Ol §51 D
52 52
S2 : Multiplier
o D*p
En Er
a1 Ol §51 o
D . Product
52 52
Explanation:

1. The signed binary value in S4 is multiplied by the singed binary value in Sz, and the product is stored in D.
2. Only the instruction D* can use the 32-bit counter.

3.  The multiplication of 16-bit binary values:
S S2 D +1 D

b15............. b0 b15.............. b0 b31.........b16 b15...........b0
| *| =]
b15is the sign bit. b15is thesign bit. b31,i.e.b15in D+1, is the sign bit.

The product is a 32-bit value, and is stored in the register (D+1, D), which is composed of 32 bits. When the sign
bit b31 is 0, the product is a positive value. When the sign bit b31 is 1, the product is a negative value.

4. The multiplication of 32-bit binary values:

S1 +1 S; S2 +1  S2 D+3 D+2 D +1 D
o — T — —— T —— e — T — e — e —

b31..b16 b15...b0 b31...b16 b15...b0 b63...b48b47...b32b31...b16 b15...b0
|*| =|

b31is the signbit. b31isthesignbit. pe3,i.e.b15in D+3,is the sign bit.

The product is a 64-bit value and stored in the register (D+3, D+2, D+1, DO0), which is composed of 64 bits.
When the sign bit b63 is 0, the product is a positive value. When the sign bit b63 is 1, it is a negative value.
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Example:
The 16-bit value in DO is multiplied by the 16-bit value in D10, and the 32-bit product is stored in (D21, D20). The
data in D21 is the higher 16-bit data, whereas the data in D20 is the lower 16-bit data. Whether the result is a
positive value or a negative value depends on the state of the highest bit b31. When b31 is OFF, the result is a
positive value. When b31 is ON, the result is a negative value.

NETWORK 1
X0.0 *
| | E
I | r
Do 51 Ol-pzo
Dio 32

DOxD10=(D21, D20)

16-bit valuex16-bit value=32-bit value
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FB/FC Instruction Operand Description
FC D* / P $1, 82, D Division of binary values
o) — (%))
e s | c | S| =|o|lcl|l=x3| % 3| ol d
Data type 8 % g ) = g Z = = o fm = z Py
S1, Sz o | o o | o
D(array, 2)  J oF ° o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
f P
En En S4 : Dividend
a1 Ol §51 D
52 52
S, : Divisor
Df o/P
En Er
a1 Ol §51 o . .
D : Quotient; remainder
52 52
Explanation:

1.

The singed binary value in S1 is divided by the signed binary value in Sz. The quotient and the remainder are
stored in D.

Only the 32-bit instructions can use the 32-bit counter.
When the sign bit is 0, the value is a positive one. When the sign bit is 1, the value is a negative one.

The division of 16-bit values:

Quotient Remainder
S1 S2 D D+1

15 b0  b15............. b0 b15............. b0

The operand D occupies two consecutive devices. The quotient is stored in D, and the remainder is stored in
D+1.
The division of 32-bit values:

Quotient Remainder

Si1+1 S1 S2+1 S:2 D+1 D D+3 D+2
et et e — et ) e et

b15....b0b15....b0  b15....b0b15....b0  b15.....b0 b15.....b0 b15.....b0 b15.....b0

n =| |
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The operand D occupies two devices. The quotient is stored in (D+1, D), and the remainder is stored in (D+3,
D+2).
Example:

When X0.0 is ON, the dividend in DO is divided by the divisor in D10, the quotient is stored in D20, and the
remainder is stored in D21. Whether the result is a positive value or a negative value depends on the state of the

highest bit.
NETWORK 1
X0.0 /
— | i
Do 51 Dl-p20
D102

Additional remark:
1. If the device is out of the range, the instruction is not executed, SMO is ON, and the error code in SRO is

16#2003.
2. Ifthe divisor is 0, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2012.

3. If the operand D used during the execution of the 16-bit instruction is declared in ISPSoft, the data type will be
ARRAY [2] of WORD/INT.

4. If the operand D used during the execution of the 32-bit instruction is declared in ISPSoft, the data type will be
ARRAY [2] of DIVORD/DINT.
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FB/FC Instruction Operand Description
FC D* F+ P $1, 82, D Addition of floating-point values
o) — (4
W = = c = — o — Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
s1s sz . .*
D ° o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O o O
D o o o ([ o ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
F+ F+P
En En S4 Augend
a1 Ol §51 D
52 52
S, Addend
DF+ DF+P
En Er
a1 Ol §51 o
D Sum
52 52
Explanation:

1.

2.

3.

Example:
1.

The floating-point value in Sz is added to the floating-point value in S4, and the sum is stored in D.

The addition of 32-bit single-precision floating-point values:

When the operation result is zero, SM600 is ON.

When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FF7FFFFF.

When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7F7FFFFF.

The addition of 64-bit double-precision floating-point values:

When the operation result is zero, SM600 is ON.

When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FFEFFFFFFFFFFFFF.
When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7FEFFFFFFFFFFFFF.

The addition of single-precision floating-point values: When X0.0 is ON, the addend 16#4046B852 in (D21, D20)
is added to the augend 16#3FB9999A in (D11, D10), and the sum 16#4091C28F is stored in (D31, D30).
16#4046B852, 16#3FB9999A, and 16#4091C28F represent the floating point numbers 3.105, 1.450, and 4.555

respectively.
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MNETWORK 1
X0.0 F+
— | e
D10 {51 Dl-D30
Dzo {2

2. The addition of double-precision floating-point values: When X0.0 is ON, the addend 16#4008D70A3D70A3D7
in (D23, D22, D21, D20) is added to the augend 16#3FF7333333333333 in (D13, D12, D11, D10), and the sum

16# 40123851EB851EBS is stored in (D33, D32, D31, D30).

NETWORE 1
X0.0 DF+
— | e
Di1o 51 Dl-D30
D20 {2

Additional remark:
If the value in S4 or the value in S is out of the range of values which can be represented by the floating-point

values, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D* F- P $1, 82, D Subtraction of floating-point values
o) — (%))
@ | = s | c | S| =|o|lcl|l=x3| % 3| ol d
Data type 8 % g ) = g Z = = o fm = z Py
s1s sz . .*
D { o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O
D o o o ([ o ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
F- F-p
En En S1 : Minuend
a1 Ol §51 D
52 52
S2 : Subtrahend
DF- DF-P
En Er
51 ol Js1 ] ]
D : Difference
52 52
Explanation:

1.  The floating-point value in Sz is subtracted from the floating-point value in S4, and the difference is store in D.
2. When the operation result is zero, SM600 is ON.
3. The subtraction of 32-bit single-precision floating-point values:

) When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FF7FFFFF.

) When the absolute value of the operation result is larger than the value which can be represented by the

maximum floating-point value, the value in D is 16#7F7FFFFF.
St +1 St Sz +1 S2 D+1 D

b31.........b16 b15...........b0O b31.........b16 b15...........b0 b31.........b16 b15...........b0

4. The subtraction of 64-bit double-precision floating-point values:

® When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FFEFFFFFFFFFFFFF.

[ ) When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7FEFFFFFFFFFFFFF.
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D+3 D+2 D+1 D
—t—

- = Db63...b48b47...b32 b31...b16 b15...b0
S2 +3 S2 +2 S2 +1 S2 ‘ H

b63...b48b47...b32 b31...b16 b15...b0

Example:

1.  The subtraction of 32-bit single-precision floating-point values: When X0.0 is ON, the subtrahend in (D21, D20)
is subtracted from the minuend in (D21, D20), and the difference is stored in (D31, D30).

NETWORK 1
X0.0 F-
— | -
D10 {51 Ul-D30
D20 {52

2. The subtraction of 64-bit double-precision floating-point values: When X0.0 is ON, the subtrahend in (D23, D22,
D21, D20) is subtracted from the minuend in (D13, D12, D11, D10), and the difference is stored in (D33, D32,

D31, D30).
NETWORK 1
X0.0 OF-
= -
D10 {51 Ol-p30
pzo |52

Additional remark:

If the value in 84 or the value in S is out of the range of values which can be represented by the floating-point
values, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D* F* P $1,S2,D Multiplication of floating-point values
o) — (4
@ | = s | c| S| =]|o|c|=xm| % | 3] o=
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
s1, sz . .*
D { o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O o O
D o o o ([ o ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
F* Fp
En En S¢ : Multiplicand
51 Ol 51 O
52 52
S2 :  Multiplier
DF* DF*P
Er En
51 o1 51 O
D : Product
52 52

Explanation:
1. The floating-point value in S1 is multiplied by the floating-point value in Sz, and the product is stored in D.
2. When the operation result is zero, SM600 is ON.
3. The multiplication of 32-bit single-precision floating-point values:
) When the absolute value of the operation result is less than value which can be represented by the minimum

floating-point value, the value in D is 16#FF7FFFFF.

) When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7F7FFFFF.

S1 +1 S Sz +1 S2 D+1 D

—

b31.........b16 b15...........b0 b31.........b16 b15...........b0 b31.........b16 b15...........b0

| * | =

4. The multiplication of 64-bit double-precision floating-point values:

[ ) When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FFEFFFFFFFFFFFFF.

[ ) When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7FEFFFFFFFFFFFFF.
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St +3 St +2 St +1 S1
D N NN

b63...b48b47...b32 b31...b16 b15...b0

D+3 D+2 D+1 D
* — | N N | e
= b63...b48b47...b32 b31...b16 b15...b0
S2 +3 S2 +2 S2 +1 S2 | I|
T e e T

b63...b48b47...b32 b31...b16 b15...b0

Example:

1. The multiplication of 32-bit single-precision floating-point values: When X0.0 is ON, the multiplicand 32.5 is
multiplied by the multiplier in (D1, D0O), and the product is stored in (D11, D10).

NETWORE 1
X0.0 F#
| | E
I | :
3.250E+1 |51 ol-p1o
po {2

2. The multiplication of 64-bit double-precision floating-point values: When X0.0 is ON, the multiplicand in (D13,
D12, D11, D10) is multiplied by the multiplier in (D23, D22, D21, D20), and the product is stored in (D33, D32,

D31, D30).
NETWOREK 1
X0.0 DF*
| | E
I n
D10 {51 0|l-D30
D20 {2

Additional remark:

If the value in 84 or the value in Sz is out of the range of values which can be represented by the floating-point
values, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D* F/ P $1, 82, D Division of floating-point values
o) — (%))
= =2 s c = = o - 2 o = o =
Data type 8 % g ) = g Z = = o fm = z Py
S1, S2 o o*
D { o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O
D o o o ([ o ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
Ff Fip
En En S4 : Dividend
a1 Ol §51 D
52 52
S2 : Divisor
CF/ CF{P
En Er
51 ol Js1 ] )
D : Quotient
52 52
Explanation:

1. The single-precision floating-point value in S1 is divided by the single-precision flaoting-point number in S2. The
quotient is stored in D.

2. When the operation result is zero, SM600 is ON.
3. The division of 32-bit single-precision floating-point values:

[ ) When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FF7FFFFF.
° When the absolute value of the operation result is larger than the value which can be represented by the

maximum floating-point value, the value in D is 16#7F7FFFFF.
St +1 S1 S2 +1 S2 D +1 D

b31.........b16 b15...........b0 b31.........b16 b15...........b0 b31.........b16 b15...........b0

1 =

4. The division of 64-bit double-precision floating-point values:

[ ) When the absolute value of the operation result is less than the value which can be represented by the
minimum floating-point value, the value in D is 16#FFEFFFFFFFFFFFFF.

° When the absolute value of the operation result is larger than the value which can be represented by the
maximum floating-point value, the value in D is 16#7FEFFFFFFFFFFFFF.
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St +3 St +2 St +1 St

— e, e e

b63...b48b47...b32 b31...b16 b15...b0

H D+3 D+2 D+1 D
| | e e

/ = b63...b48b47...b32 b31...b16 b15...b0

S2 +3 S2 +2 S2 +1 S2
| e e e
b63...b48b47...b32 b31...b16 b15...b0

Example:

1.  The division of 32-bit single-precision floating-point values: When X0.0 is ON, the dividend in (D1, DO) is divided
by the divisor 100.7, and the quotient is stored in (D11, D10).

NETWORK 1
X0.0 F!
- | i
po 51 DlDi10
1.007E+2 {32

2. The division of 64-bit double-precision floating-point values: When X0.0 is ON, the dividend in (D3, D2, D1, DO)
is divided by the divisor in (D23, D22, D21, D20), and the quotient is stored in (D13, D12, D11, D10).

NETWORK 1

X0.0 DF/

Do {51 Dl-Dio
D20 |52

Additional remark:

1. If the divisor is 0, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#2012.

2. If the value in S1 or the value in S2 is out of the range of values which can be represented by the floating-point
values, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC D* B+ P $1, 82, D Addition of binary-coded decimal numbers
o) — (%))
W = = c = — o - Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
S1, Sz o | o o | o
D  J oF ° o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
B+ B+P
En En S¢ : Augend
a1 Ol §51 D
52 52
S2 : Addend
DE+ DE+F
En Er
a1 Ol §51 o
D : Sum
52 52
Explanation:

1. The binary-coded decimal value in S2 is added to the binary-coded decimal value in S1, and the sum is stored
in D.

2. Only the instruction DB+ can use the 32-bit counter.

3. The binary-coded decimal value is represented by the hexadecimal number, and every digit is within the range
between 0 and 9.

4. The addition of 16-bit binary-coded decimal values:

5.  When the binary-coded decimal values in S1 and S2 are 9999 and 0002 respectively, S1 plus S2 equals the
binary-coded decimal value 10001. Since the carry is ignored, the binary coded-decimal value stored in D is
0001.

6. The addition of 32-bit binary-coded decimal values:

7. When the binary-coded decimal values in S1 and S2 are 99999999 and 00000002 respectively, S1 plus S2
equals the binary-coded decimal value 100000001. Since the carry is ignored, the binary coded-decimal value
stored in D is 00000001.
Example:

When X0.0 is ON, the constants 1234 and 5678 are converted into the binary-coded decimal values which are
stored in DO and D1 respectively. The binary-coded decimal value in D1 is added to the binary-coded decimal value
in DO, and the sum is stored in D10.
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Additional remark:

1. If the value in S1 or the value in S2 is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~9999, the instruction B+ is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

2. Ifthe value in S1 or the value in S2 is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~99999999, the instruction DB+ is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

NETWOREK 1
¥0.0 BCD
1M e
1234 |3 | Do
ECD
En
5678 {7 D1
NETWORE 2
¥0.0 B+
| | E
I n
Do {51 |—D10
D1 {52

3. The instruction does not support SM600, SM601 and SM602.
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FB/FC Instruction Operand Description
FC D* B- P $1, 82, D Subtraction of binary-coded decimal numbers
o) — (%))
w = = c = — o - Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
S1, Sz o | o o | o
D  J oF ° o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O (] O O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
B- B-P
En En S¢4 : Minuend
a1 Ol §51 D
52 52
S2 : Subtrahend
DE- DE-P
En Er
51 ol Js1 ] ]
D : Difference
52 52
Explanation:

1. The binary-coded decimal value in S2 is subtracted from the binary-coded decimal value in S1, and the
difference is stored in D.

2. Only the instruction DB- can use the 32-bit counter.

3. The binary-coded decimal value is represented by the hexadecimal number, and every digit is within the range
between 0 and 9.

4. The subtraction of 16-bit binary-coded decimal values:

L] When the binary-coded decimal values in S1 and Sz are 9999 and 9998 respectively, 81 minus S; leaves the
binary-coded decimal value 0001, and 0001 is stored in D.

® When the binary-coded decimal values in S1 and S2 are 0001 and 9999 respectively, S1 minus S2 leaves the
binary-coded decimal value -9998, and the binary-coded decimal value 0002 is stored in D.

) When the binary-coded decimal values in S1 and S2 are 0001 and 0004 respectively, S1 minus S2 leaves the
binary-coded decimal value -0003, and the binary-coded decimal value 9997 is stored in D.

5. The subtraction of 32-bit binary-coded decimal values:

) When the binary-coded decimal values in 84 and S; are 99999999 and 99999998 respectively, S1 minus S;
leaves the binary-coded decimal value 00000001, and 00000001 is stored in D.
L] When the binary-coded decimal values in S1 and S2 are 00000001 and 99999999 respectively, S1 minus S2

leaves the binary-coded decimal value -99999998, and the binary-coded decimal value 00000002 is stored in
D.
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) When the binary-coded decimal values in S1 and S2 are 00000001 and 00000004 respectively, S1 minus S2
leaves the binary-coded decimal value -00000003, and the binary-coded decimal value 99999997 is stored in
D.

Example:

When X0.0 is ON, the constants 1111 and 100 are converted into the binary-coded decimal values which are stored
in DO and D1 respectively. The binary-coded decimal value in D1 is subtracted from the binary-coded decimal value
in DO, and the difference is stored in D10.

NETWORE 1
X0.0 BCD
M\I En
1111 45 C|l_po
BCD
En
100 |5 ) I, |
NETWORK 2
X0.0 B-
— | “
Do {51 0l-D10
D1 {32

Additional remark:

1. If the value in S4 or the value in S; is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~9999, the instruction B- is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

2. If the value in S1 or the value in S2 is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~99999999, the instruction DB- is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

3. The instruction does not support SM600, SM601 and SM602.
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FB/FC Instruction Operand Description
FC D* B* P $1, 82, D Multiplication of binary-coded decimal numbers
o) — (4
W = = c = — o — Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
S1, Sz o | o o | o
D  J oF ° o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S1, S2 o o o ([ o ([ ([ o O o O O
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
B* B*P
En En S1 : Multiplicand
a1 Ol §51 D
52 52
Sz : Multiplier
DE* DE*P
En Er
a1 Ol §51 o
D : Product
52 52
Explanation:

1. The binary-coded decimal value in S1 is multiplied by the binary-coded decimal value in S2, and the product is
stored in D.

2. Only the instruction DB* can use the 32-bit counter.

3. The binary-coded decimal value is represented by the hexadecimal number, and every digit is within the range
between 0 and 9.

4. The multiplication of 16-bit binary-coded decimal values:

° When the binary-coded decimal values in S and Sz are 1234 and 5678 respectively, the binary-coded

decimal value in D is 07006652.
S S2 D +1 D

— -~ -

(T T~ T I=t1t it il]

The product is a 32-bit value, and is stored in the register (D+1, D), which is composed of 32 bits.

5. The multiplication of 32-bit binary-coded decimal values:

° When the binary-coded decimal values in 81 and Sz are 99999999 and 99999998 respectively, the
binary-coded decimal value in D is 9999999700000002.
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Sq1 +1 S1 S2 +1 S2

[ J The product is a 64-bit value, and is stored in the register (D+3, D+2, D+1, D), which is composed of 64 bits.

Example:
1.  When X0.0 is ON, the constants 100 and 200 are converted into the binary-coded decimal values which are
stored in DO and D1 respectively. The binary-coded decimal value in DO is multiplied by the binary-coded
decimal value in D1, and the product is stored in D10.

NETWORE 1
X0.0 BD
) "
100 > Do
BD
En
200 5 DHD1
NETWORE 2
X0.0 B*
— | e
Do =1 0l-D10
D1 {32

Additional remark:

1.  When the value in S1 or the value in S2 is out of the range of values which can be represented by the
binary-coded decimal values, i.e. 0~9999, the instruction B* is not executed, SMO is ON, and the error code in
SRO0 is 16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits
is not within the range between 0 and 9.).

2. When the value in S1 or the value in S2 is out of the range of values which can be represented by the
binary-coded decimal values, i.e. 0~99999999, the instruction DB* is not executed, SMO is ON, and the error
code in SRO is 16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one
of digits is not within the range between 0 and 9.).

3. The instruction does not support SM600, SM601 and SM602.
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FB/FC Instruction Operand Description
FC D* B/ P $1, 82, D Division of binary-coded decimal numbers
] — (%))
® = = c c — w) - Py 5 —~ o 5
Data type 8 % g ) = g Z = = o fm = z Py
81, S2 o | o o | o
D ] o* ] oF
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S41, S2 (] (] (] ([ (] ([ ([ o O o O O
D o o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
) BJP
En En Sy : Dividend
51 [ B =) ]
52 52
S, : Divisor
DB/ DE/F
En Em
51 ol Js1 ] ) )
D : Quotient; remainder
52 52

Explanation:
1. The binary-coded decimal value in S1 is divided by the binary-coded decimal value in S2, and the quotient is
stored in D.

2. Only the instruction DB/ can use the 32-bit counter.

3. The binary-coded decimal value is represented by the hexadecimal number, and every digit is within the range
between 0 and 9.

4. The division of 16-bit binary-coded decimal values:

° When the binary-coded decimal values in S and Sz are 1234 and 5678 respectively, the binary-coded
decimal values in D and D+1 are 0004 and 0742 respectively.
Quotient Remainder

Sq S2 D D +1
P e -

LT T T I/00 =t b il 11]

[ ) The operand D occupies two consecutive devices. The quotient is stored in D, and the remainder is stored in
D+1.

5. The division of 32-bit binary-coded decimal values:

) When the binary-coded decimal values in S84 and S; are 87654321 and 12345678 respectively, the
binary-coded decimal values in (D+1, D) and (D+3, D+2) are 00000007 and 01234575 respectively.
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S1 +1 S1 S2 +1 S

Quotient Remainder

° The operand D occupies two devices. The quotient is stored in (D+1, D), and the remainder is stored in (D+3,
D+2).
Example:
When X0.0 is ON, the constants 5000 and 200 are converted into the binary-coded decimal values which are stored

in DO and D1 respectively. The binary-coded decimal value in DO is divided by the binary-coded decimal value in D1.
The quotient and the remainder are stored in D10 and D11 respectively.

NETWORK 1
X0.0 BiD
By .
5000 |~ Ol po
ECD
En
200 > DD
NETWOREK 2
X0.0 B/
By -
po {51 0l-p1o
D1 |52

Additional remark:

1. If the divisor is 0, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#2012.

2. If the value in S1 or the value in S2 is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~9999, the instruction B/ is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

3. Ifthe value in S1 or the value in S2 is out of the range of values which can be represented by the binary-coded
decimal values, i.e. 0~99999999, the instruction DB/ is not executed, SMO is ON, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

4. The instruction does not support SM600, SM601 and SM602.

5. If the operand D used during the execution of the 16-bit instruction is declared in ISPSoft, the data type will be
ARRAY [2] of WORD/INT.

6. If the operand D used during the execution of the 32-bit instruction is declared in ISPSoft, the data type will be
ARRAY [2] of WORD/INT.
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FB/FC Instruction Operand Description
FC BK+ P S1,S2,n,D Addition of binary values in blocks
g — (4
9] = s C c — @) — Py - — @) —
Data type 8 ;OU g ) = g Z = = o E = z Py
S o [ )
Sz o [
n (] (
D o ([

Device | X Y M S T C |[HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
Sy ) ) [ ] [ ) ) ) [ O [ O
S2 ([ ([ o o ([ ([ ([ o O o O O
n ([ ([ o o ([ ([ ([ o O o O O
D ([ ([ o o ([ ([ ([ o O o

Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
Bk+ BE+P Sq Augend
o Fn S; : Addend
51 Ol §51 D
Sz Sz n Data length
i I D Sum
Explanation:

1. npieces of data in devices starting from S; are added to those in devices starting from S4. The augends and the

addends are binary values, and the sums are stored in D.

2.

3.

4.

5.

6.
S1
S1+1
é1 +n-1

n

S2
+ S2 +1

S2 +n-

1 5

When the operation result is zero, SM600 is ON.

D
D +1

D +n-1

The operand n should be within the range between 1 and 256.

When the operation result is less than —32,768, SM601 is ON.
When the operation result is larger than 32,767, SM602 is ON.

When the operand S is a device (not a constant or a hexadecimal value):

1+1=2
2+2=4

5+5=10
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7. When the operand S is a constant or a hexadecimal value:

S 1 S2 10 D 1+10=11

Sq+1 2 . S 10 _ D +1 |2+10=12

. n n : n

S1 +n-1 5 S2 10 D +n-1/5+10=15
Example 1:

When X0.0 is ON, the binary values in D10~D14 are added to the binary values in DO~D4, and the sums are stored

in D100~D104.
NETWOREK 1
X0.0 Bk+
— | i
Do 51 0HD1o00
D10 {32
5n
Execution result
DO 1 D10 10 D100 1
D1 2 D11 11 D101 13
D2 3 + D12 12 ﬁ> D102 15
D3 4 D13 13 D103 17
D4 5 D14 14 D104 19
Example 2:

When X0.0 is ON, the addend 10 is added to the binary values in DO~D4, and the sums are stored in D100~D104.

NETWORK 1
X0.0 B+
| | E
[ | :
po 451 Cl-Dioo
102
5N
Execution result
DO 1 10 D100 11
D1 2 10 D101 12
p2| 3 + 10 Ij‘> D102 13
D3 4 10 D103 14
D4 5 10 D104 15

Additional remark:

1. If the devices S1~S1+n-1, S2~S2+n-1, or D~D+n-1 exceed the device range, the instruction is not executed,
SMis ON, and the error code in SRO is 16#2003.

2. If n<1 or n>256, the instruction is not executed, SMO is ON,and the error code in SRO is 16#200B.
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If S1~S1+n-1 overlap D~D+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.

If S2~S2+n-1 overlap D~D+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200C.

If S1~S1+n-1 overlap S2~S2+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200C.
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FB/FC Instruction Operand Description
FC BK- P S1,S2,n, D Subtraction of binary values in blocks
@] — (4
w = s C = — O — Py - — @) —
Data type 8 % g ) = g Z = = o E = z Py
S o [ )
S, [ [
n (] ([
D o [

Device | X Y M S T C [HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
Sy ) ) ) [ ] ) ) ) ) O [ ] O
S2 ([ ([ ([ o ([ ([ [ ([ O o O O
n ([ ([ ([ o ([ ([ [ ([ O o O O
D ([ ([ ([ o ([ ([ [ ([ O o

Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
BK - BE-P S1 : Minuend
5 En S2 : Subtrahend
51 Ol §51 D
oo o7 n : Datalength
n n D : Difference
Explanation:

1. n pieces of data in devices starting from S2 are subtracted from those in devices starting from S1. The
minuends and the subtrahends are binary values, and the differences are stored in D.

2. The operand n should be within the range between 1 and 256.
3. When the operation result is zero, SM600 is ON.

4. When the operation result is less than —32,768, SM601 is ON.
5.  When the operation result is larger than 32,767, SM602 is ON.

6. When the operand S2 is a device (not a constant or a hexadecimal value):

S1 5 S2 1 D 5-1=4
S1+1 4 - S2+1 2 _ D +1 |4-2=2
. n . n . n
St+4n-1_ 1 S2+n-1 5 D +n-1 1-5=-4
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7. When the operand S2 is a constant or a hexadecimal value:

S 5 S2 1 D 5-1=4

Sq+1 4 Y 1 _ D +1 | 4-1=3

: n : - n : : n

St +n-1 1 S2 1 D +n-1 1-1=0
Example 1:

When X0.0 is ON, the binary values in D10~D14 are subtracted from the binary values in D0O~D4, and the
differences are stored in D100~D104.

NETWORK 1
X0.0 Bik-
— | i
Do =1 Cl-D100
D10 |52
5]n
Execution result
DO 5 D10 1 D100 4 1
D1 4 D11 2 D101 2 SM600
D2| 3 - D12 3 ﬁ> D102 0
D3 2 D13 4 D103 -2
D4 1 D14 5 D104 -4
Example 2:

When X0.0 is ON, the subtrahend 1 is subtracted from the binary values in DO~D4, and the differences are stored in

D100~D104.
NETWORE 1
X0.0 BK-
| | E
| :
po 451 Ol-Dioo
1 ]2
5n
Execution result
DO 10 1 D100 9
D1 9 1 D101 8
D2| 8 - 1 ﬁ> D102 | 7
D3 7 1 D103 6
D4 6 1 D104 5

Additional remark:

1. If the devices S1~S1+n-1, S2~S2+n-1, or D~D+n-1 exceed the device range, the instruction is not executed,
SMis ON, and the error code in SRO is 16#2003.

2. Ifn<1 or n>256, the instruction is not executed, SMO is ON,and the error code in SRO is 16#200B.
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3. If S1~S1+n-1 overlap D~D+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200C.

4. If S2~S2+n-1 overlap D~D+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200C.

5. If S1~S1+n-1 overlap S2~S2+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200C.
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FB/FC Instruction Operand Description
FC $+ P $1, 82, D Linking the strings
o) — (4
m = = c = — o — Py 5 = o =
Data type o 9 g o =z g Z Z b4 u fm Z z P,
r o g g - — a . - — ~ %
S, S2 o
D o [
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S$1, 82 ([ ([ o o ([ ([ o O o
D ([ ([ o o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
$+ $+P S1 : String 1
En En .
c1 ol |51 b S; : String2
52 oz D : Device in which the string is stored
Explanation:

1.

When the instruction is executed, the string starting with the data in the device specified by S1 (exclusive of
16#00), and the string starting with the data in the device specified by S2 (exclusive of 16#00) are linked and
moved to the operand D. Besides, the code 16#00 is added to the end of the linked string in the operand D.
When the instruction is not executed, the data in D is unchanged.

The string in the operand S1 and the string in the operand S2 are linked and moved to the operand D, as
illustrated below.

S4
S1+1
S1+2

St
S1+1
S1+42

B(16#62)

A(16#61)

D(16#64)

C(16#63)

(16#00)

E(16#65)

B(16#62)

A(16#61)

D(16#64)

C(16#63)

E(16#65) (16#00)

S2 B(16#42)| A(16#41)
S2 +1| D(16#44)| c(16#43)
S2 +2| (16#00) | (16#00)

B(16#62) | A(16#61)
+1 | D(16#64) | C(164#63)
+2 | A(te#a1) | E(16#65)

+3 | c(16#43) | B(16#42)
+4 | (16#00) | D(16#44)

O U O o O

L Turninginto 16#00 automatically

S2 B(16#42)| A(16#41)
S2 +1| D(16#44)| C(16#43)
S2 +2| (16#00) | (16#00)

d(16#62) | a(16#61)
+1 | d(1e#64) | c(16#63)
+2 | B(16#42) | A(16#41)

+3 | D(16#44) | c(16#43)
+4 | (16#00) | (16#00)

bt

Turninginto 16#00 automatically

O O O o O

When S1 or S2 is not a string, the code 16#00 should be added to the end of the data which is moved.
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4. Suppose S1 or S2 is not a string. When the instruction is executed and the first character is the code 16#00,
16#00 is still linked and moved.

Example:

Suppose S is the string “ab” and S is the string “c”. After the conditional contact MO is enabled, the data in D65534
is 16#4241, and the data in D65535 is 16#0043.

NETWORE 1
M0 $+
| I En
"ab" {51 D|-DB5534
..E.. _ 52

Additional remark:

1. If S1 or S2is a string, at most 31 characters can be moved. For a string, the number of steps=1+(the number of
characters +1)/4 (The value will be rounded up to the nearest whole digit if (the number of characters +1) is not

divisible by 4.).
Number of characters 1~3 4~7 8~11 | 12~15 | 16~19 | 20~23 | 24~27 | 28~31
Number of steps 2 3 4 5 6 7 8 9

Example: For $+“ABCDE” DO D100, the number of steps= 1 (instruction)+3 (string)+2 (D0)+2 (D100)=8.

2. If D is not sufficient to contain the string composed of the strings in S1 and S2, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#2003.

3. If S1 or S2 overlaps D, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200C.

4. If the string in S1 or S2 does not end with 16#00, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#200E.
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FB/FC Instruction Operand Description

FC D* INC P D Adding one to the binary number
o - %)
= =2 s c = = o - 2 o = o =
Data type e ) g ) = = Z = = m m = z Py
e | Z 2y z | S| 2|l 2| 3| 3|z
~ O 5 o - — - i = ®

D o o* ) o*

Device | X Y M S T C |HC/AC| D L [SM|SR| E | PR | K |16#| “$” | DF

D o o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

TMC INCP
En En
o I
D . Destination device
DIMC DIMCP
En En
I I
Explanation:

1.  One is added to the value in D.
2. Only the instruction DINC can use the 32-bit counter.

3. When the 16-bit operation is performed, 32,767 plus 1 equals -32,768. When the 32-bit operation is performed,
2,147,483,647 plus 1 equals -2,147,483,648.

Example:

When X0.0 is switched from OFF to ON, the value in DO increases by one.

NETWORE 1
%0.0 THCP
| E
1| :
po |0
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FB/FC Instruction Operand Description
FC D* DEC P D Subtracting one from the binary number
o} - n
@ | =2 s | c| S| =|lo|lc|za|%|3a|old
Data type S g g o = g Z =z Z u E Z z P
D o o [ ] o+

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

D o o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

DEC DECP
En En
o 0]
D : Destination device
DDEC DDECP
En En
I M
Explanation:

1. One is subtracted from the value in D.
2. Only the instruction DDEC can use the 32-bit counter.

3. When the 16-bit operation is performed, -32,768 minus 1 leaves 32,767. When the 32-bit operation is performed,
-2,147,483,648 minus 1 leaves 2,147,483,647.
Example:

When X0.0 is switched from OFF to ON, the value in DO decreases by one.

NETWORE 1
X0.0 DECP
| | E
| N
Do {0
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FB/FC Instruction Operand Description
MULA1 16-bit binary multiplication
FC U 6* P $1,82,D o Y .p. .
MUL32 32-bit binary multiplication
o) — (%))
o) = s C c — @) — Py 5 — @) —
Data type S 9 g o Z g = Z z o fm Z z X
~ o g g - — a . - — ~ %
$1, 82 [ ] [ (] o
D [ ] o (] o
Device | X Y M S T C |HC/AC L | SM | SR E PR K |16# | “$” | DF
$1, S (] [ [ ] o [ o (] o O o O O
D [ [ ] [ ] o [ ] ([ (] o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
MULlS MULLER
En Ei S1  : Multiplicand
1 Dl 51 D
kel 52
S2 : Multiplier
MUL32 MUL32P
En En
o1 Dt [& Ol b . Product
2 fouel
Explanation:

1. The signed binary value in S84 is multiplied by the singed binary value in Sz, and the product is stored in D.
2. Only MUL32 can use an HC device.

3. 16-bit binary multiplication:
S S2 D

b15.............b0  b15..........b0  b15..........b0
|| |=|
Bit 15 is a sign bit. Bit 15 is a sign bit. Bit 15 is a sign bit.

The product gotten is a 16-bit value. It is stored in D which is a 16-bit register. If b15in D is 0, the product stored
in D is a positive value. If b15in D is 1, the product stored in D is a negative value.

4.  32-bit binary multiplication:

S1 +1 Sy S2 +1 S2 D +1 D
— | e e St et Y N

b31...b16 b15...b0 b31...b16 b15...b0 b31...b16 b15...b0
|| =]
Bit 31 is asign bit. Bit 31 is asign bit. Bit 31 is asign bit.

The product gotten is a 32-bit value. It is stored in (D, D+1) which is a 32-bit register. If b31 in D is 0, the product
stored in (D, D+1) is a positive value. If b31 in D is 1, the product stored in (D, D+1) is a negative value.
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Example:

The 16-bit value in DO is multiplied by the 16-bit value in D10, and the product is stored in D20. Whether the
product is a positive value or a negative value depends on the leftmost bit (bit 15) in D20. If bit 15 in D20 is O,
the product stored in D20 is a positive value. If bit 15 in D20 is 1, the product stored in D20 is a negative value.

NETYWORK 1
xo.? MULLG
_I I En
DO 21 D|-pzo
D10 =g
D0xD10=D20
16-bit valuex16-bit value=16-bit value
Additional remark:
1. If the product of a 16-bit multiplication is not a 16-bit signed value available, and is greater than the maximum

16-bit positive number K32767, or less than the minimum negative number K-32768, the carry flag SM602 will
be ON, and only the low 16 bits will be written.

2. If users need the complete result of a 16-bit multiplication (a 32-bit value), they have to use APl 0102 */*P.
Please refer to the explanation of API 0102 */*P for more information.

3. If the product of a 32-bit multiplication is not a 32-bit signed value available, and is greater than the maximum
32-bit positive number K2147483647, or less than the minimum negative number K-2147483648, the carry
flag SM602 will be ON, and only the low 32 bits will be written.

4. If users need the complete result of a 32-bit multiplication (a 64-bit value), they have to use APl 0102 D*/D*P.
Please refer to the explanation of API 0102 D*/D*P for more information

3-106



Chapter 3 Standard Instructions

FB/FC Instruction Operand Description
o DIV1 6* P Si, S3,D 16-bft bfnary d?v?s?on
DIV32 32-bit binary division
] — (%))
w =2 s c c = o - P o = o =
Data type S 9 g o =z g Z Z b4 u E Z z P
$1, S [ o o o
D o o o o*
Device | X Y M S T C |HC/AC L SM | SR E PR K | 16# | “$” | DF
$1, 82 [ ® o o o o o [ ] O o [ ] [ ]
D [ o o o o o o [ ] O [ ]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

DIVi& DIV1EP
En B S1 : Dividend
51 D] |51 D
52 52
S2 : Divisor
DIV32 DIV32p
En En
a1 Dl fs1 D .
D .
o o : Quotient
Explanation:

1. The singed binary value in S1 is divided by the signed binary value in S2. The quotient is stored in D.
2. Only the 32-bit instruction can use an HC device.
3. Sign bit=0 (Positive number); sign bit =1 (Negative number)

4. 16-bit binary division:

Quotient
S1 S2 D
b15............ b0 b15............. b0 b15........... b0
The quotient is stored in D.
5.  32-bit binary division:
Quotient
S1+1 S S2+1 S2 D+1 D

— — || —— | —

b15.....b0b15....b0  b15...b0b15....b0  b15....b0 b15....b0

/] =

D occupies two consecutive devices. The quotient is stored in (D+1, D).
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Example:

When X0.0 is ON, the dividend in DO is divided by the divisor in D10, and the quotient is stored in D20. Whether
the quotient is a positive value or a negative value depends on the leftmost bit in D20.

NETWORK 1
X0.0
— | En
Do {51
D10 {52

DIV16

D}|-D20

Additional remark:

1. If the device used is not available, the instruction will not be executed, SMO will be ON, and the error code

stored in SRO will be 16#2003.

2. Ifthe divisor used is 0, the instruction will not be executed, SMO will be ON, and the error code stored in SRO will

be 16#2012.

3. If you want to store the remainder gotten, you have to use “/” instruction (Division of binary values). Please refer
to the explanation of “/” instruction for more information.
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3.5 Data Conversion Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit | 32-bit = 64-bit Instruction
Fc | BCD DBCD : v meemngmebmawnumbmwmomebmawﬁmmd 5
- - decimal number
FC | BIN DBIN - v C.onvertlng the binary-coded decimal number into the 5
- binary number
FC | ELT DELT : v Converting the binary integer into the binary floating-point 5
B value
FCc |FLTD DELTD _ v Converting the binary integer into the 64-bit floating-point 5
—— - value
FC | INT DINT _ v .Convertlng the 32-bit floating-point value into the binary 5
- integer
FC : FINT DEINT v _Convertlng the 64-bit floating-point value into the binary 5
— - integer
FC _ FTODF _ v Converting t.h.e smgle-.prems.lon floating-point format into 5
— double-precision floating-point format
FC : : DFTOF v C_onvertlng_the doubl_e-preqsmn floating-point format into 5
- single-precision floating-point format
FC MMOV - - 4 Converting the 16-bit value into the 32-bit value 5
FC RMOV - - v Converting the 32-bit value into the 16-bit value 5
FC GRY DGRY - v Converting the binary number into the Gray code 5
FC GBIN DGBIN - 4 Converting the Gray code into the binary number 5
FC |NEG DNEG - 4 Two’s complement 3
FC - ENEG - 4 Reversing the sign of the 32-bit floating-point value 3
FC : FBCD : v meemngmebmawﬂo&mgpomhmMenﬂomedemmal 5
- floating-point value
FC : FBIN : v meemngmedemmmﬂoﬂmgpomh@Menﬂomebmaw 5
- floating-point value
FC | BKBCD - - v QmwemngmebmawvaMesmpbd@|M0me 7
- binary-coded decimal numbers in blocks
FC | BKBIN - - v Qmwemngmebmawvawesmpbd@|M0me 7
binary-coded decimal numbers in blocks
FC |SCAL - - v Scale value operation 9
FC |SCLP DSCLP - v Parameter type of scale value operation 9
FC |LINE DLINE - 4 Converting a column of data into a line of data 7
FC |COLM |DCOLM - v Converting a line of data into a column of data 7
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FB/FC Instruction Operand Description
FC D* BCD P S,D Convgrtlng the blnary.number into the
binary-coded decimal number
@] — (4
oy = s (e = = o — Py 5 = @) =
Data type S g g o = g Z =z Z u m =z z P,
~ o g g - — a - - — 2 %
S o o ([ (
D [ o [ ( M
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S o o o ([ o ([ [ ([ O o
D o o o ([ o ([ [ ([ O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
BiCD BCDP
En En S . Source device
] [0 N | D
DECD DECDP
En En D Conversion result
S Ol s D
Explanation:

1. The binary value in S is converted into the binary-coded decimal value, and the conversion result is stored in D.
2. Only the instruction DBCD can use the 32-bit counter.

3. The four fundamental operations of arithmetic in the PLC, the instruction INC, and the instruction DEC all
involve binary values. To show the decimal value on the display, you can use the instruction BCD to convert the
binary value into the binary-coded decimal value

Example:

When X0.0 is ON, the binary value in D10 is converted into the binary-code decimal value, and the conversion result
is stored in D100.

NETWORK 1
x0.0 BCD
— | )
D10 > Dl D100

If D10=16#04D2=1234, the conversion result will be that D100=16#1234.
Additional remark:
1.  If the conversion result is out of the range between 0 and 9,999, the instruction BCD is not executed, SMO is ON,

and the error code in SRO is 16#200D (The binary-coded decimal value is represented by the hexadecimal
value, but one of digits is not within the range between 0 and 9.).
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2. If the conversion result is out of the range between 0 and 99,999,999, the instruction DBCD is not executed,
SMO is ON, and the error code in SRO is 16#200D (The binary-coded decimal value is represented by the
hexadecimal value, but one of digits is not within the range between 0 and 9.).
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FB/FC Instruction Operand Description
FC D* BIN P S,D Converting the blnary-coded decimal number into
the binary number
@] — [4))
o = s c = = o - 2 D - o =
Data type 8 % g e = g - = = i m = b Y
= o 2 = = 5 = = = > Py = %
S o o ([ o
D ] o o (
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S [ [ [ ) [ ) ) ) O [
D [ [ [ ) [ ) ) ) O [
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
BIM BIMP
En En S : Source device
S () A O
DEIM DEIMP
En En D Conversion result
S () A O

Explanation:
1. The binary-coded decimal value in S is converted into the binary value, and the conversion result is stored in D.

2. The 16-bit binary-coded decimal value in S should be within the range between 0 and 9,999, and the 32-bit
binary-coded decimal value in S should be within the range between 0 and 99,999,999.

3. Only the 32-bit instructions can use the 32-bit counter.

4. Constants and hexadecimal values are converted into binary values automatically. Therefore, you do not need
to use the instruction.

Example:

When X0.0 is ON, the binary-coded decimal value in DO is converted into the binary value, and the conversion result
is stored in D10.

NETWORK 1
X0.0 BIN
] -
po |3 0l-D10

Additional remark:

1. If the value in S is not the binary-coded decimal value, the operation error occurs, SMO is ON, and the error
code in SRO is 16#200D (The binary-coded decimal value is represented by the hexadecimal value, but one of
digits is not within the range between 0 and 9.).
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2. The application of the instructions BCD and BIN:

) Before the value of the binary-coded decimal type of DIP switch is read into the PLC, you have to use the
instruction BIN to convert the data into the binary value and store the conversion result in the PLC.

[ ) If you want to display the data stored inside the PLC in a seven-segment display of the binary-coded decimal
type, you have to use the instruction BCD to convert the data into the binary-coded decimal value before the
data is sent to the seven-segment display.

) When X1.0 is ON, the binary-coded decimal value in X0.0~X0.15 is converted into the binary value, and the
conversion result is stored in D100. Subsequently, the binary value in D100 is converted into the binary-coded
decimal value, and the conversion result is stored in Y0.0~Y0.15.

NETWORK 1
X1.0 BIM
By -
%05 0-Di00
BCD
En
Dioo > Ol _vo
100 100 10 10

Four-digit binary-coded
E E% decimal type of DIP switch
8 18 18 18 1
YYVY

| X0.15 X0.0|
Four-digit binary-coded decimal value

Iﬁl

The instruction BIN is used to store
the binary value in D100.

The instruction BCD is used to convert
the value in D100 into the four-digit
binary-coded decimal value.

1Y¥0.15 Y0.0/

YYYY YYYY YYYY vvvy

Four-digit binary-coded decimal type
I-I of seven-segment display
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FB/FC Instruction Operand Description
FC D* FLT P S,D Converting the bl.nary |r.1teger into the binary
floating-point value
@] — (4
@ 2 = c c — o — Py 5 = o 3
Data type S g g o = g Z =z Z u m =z z P,
~ o g g - — a - - — 2 %
S o o [ (
D o/0 /0
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S o o o ([ o ([ [ ([ O o
D o o o ([ o ([ [ ([ O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
FLT FLTP
En En S : Source device
] () N | D
DFLT DFLTP
En En D Conversion result
S Ol s D
Explanation:
1. The instruction is used to convert the binary integer into the single-precision floating-point value.
2. The operand S used in the instruction FLT can not be the 32-bit counter.
3. The source device S used in the instruction FLT occupies one register, and D used in FLT occupies two
registers.
4. The source device S used in the instruction DFLT occupies two registers, and D used in DFLT also occupies
two registers.
® When the absolute value of the conversion result is larger than the value which can be represented by the
maximum floating-point value, SM602 is ON, and the maximum floating-point value is stored in D.
® When the absolute value of the conversion result is less than the value which can be represented by the
minimum floating-point value, SM601 is ON, and the minimum floating-point value is stored in D.
) When the conversion result is zero, SM600 is ON.
Example 1:
1. When X0.0 is ON, the binary integer in DO is converted into the single-precision floating-point value, and the
conversion result is stored in (D13, D12).
2. When X0.1 is ON, the binary integer in (D1, DO) is converted into the single-precision floating-point value, and
the conversion result is stored in (D21, D20).
3.  Suppose the value in DO is 10. When X0.0 is ON, 10 is converted into the single-precision floating-point value

16#41200000, and 16#41200000 is stored in the 32-bit register (D13, D12).
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4. Suppose the value in the 32-bit register (D1, DO) is 100,000. When X0.1 is ON, 100,000 is converted into the
single-precision floating-point value 16#47C35000, 16#47C35000 is stored in the 32-bit register (D21, D20).

NETWORK 1
X0.0 FLT
| | E
I "
Do | Dl-p12
NETWORK 2
Xx0.1 DFLT
— | i
Do U|-pz0

Example 2:
You can use the applied instructions to perform the following calculation.
1. The binary integer in D10 is converted into the single-precision floating-point value, and the conversion

result is stored in (D101, D100).

2. The binary-coded decimal value in X0.0~X0.15 is converted into the binary value, and the conversion

result is stored in D200.

3. The binary integer in D200 is converted into the single-precision floating-point value, and the conversion
result is stored in (D203, D202).

4. The constant 615 is divided by the constant 10, and the quotient which is the single-precision
floating-point value is stored in (D301, D300).

5. The single-precision floating-point value in (D101, D100) is divided by the single-precision floating-point
value in (D203, D202), and the quotient which is the single-precision floating-point value is stored in
(D401, D400).

6. The single-precision floating-point value in (D401, D400) is multiplied by the single-precision
floating-point value in (D301, D300), and the product which is the single-precision floating-point value is
stored in (D21, D20).

7. The single-precision floating-point value in (D21, D20) is converted into the decimal floating-point value,
and the conversion result is stored in (D31, D30).

8. The single-precision floating-point value in (D21, D20) is converted into the binary integer, and the
conversion result is stored in (D41, D40).

(D10)-= (X0.0~X0.15) |x K61.5

16-bitbinary  four-digit
number binary-coded »((D21,D20)Single-precision
decimal number ® floating-point number,
@® @ ® @ @
R T D S e I,
ecimal floating-point number
(I.D101,D10.0.) (D200) BIN | (D301,D300) gp
Single-precision _ B (D41,D40)
floating-pointnumber @ Single-precision —> e
floating-point number 32-bit integer
v
(D203,D202) (D401,D400)
Single-precision Single-precision
floating-point number floating-point number
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NETWORK 1
SKM400 FLT
| En
| |
D10 D100
BIN
En
¥o =1 D200
52
FLT
En
D200 — D202
Fi
En
615 =1 —D300
10452
F
En
D100 |51 D400
D202 {52
F*
En
D400 =1 —D20
D300 {52
FECD
En
D205 | -D30
DINT
En
D20 - -D40
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FB/FC Instruction Operand Description
FC D* FLTD P S,D Converting the b.inary ihteger into the 64-bit
floating-point value
o) — (4
e s | c | S| =|o|lcl|l=x3| % 3| ol d
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
S o o ([ (
D o/0 /0
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S o o o ([ o ([ ([ o O (]
D o o o ([ o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
FLTD FLTDP
En En S . Source device
] () W D
DFLTD: DFLTDR
En En D Conversion result
S () N D

Explanation:

1. When the instruction is executed, the binary integer is converted into the double-precision floating-point value.
2. The operand S used in the instruction FLTD can not be the 32-bit counter.

3. The source device S used in the instruction FLTD occupies one register, and D used in FLTD occupies four
registers.

4. The source device S used in the instruction DFLTD occupies two registers, and D used in DFLTD occupies four
registers.

5.  When the absolute value of the conversion result is larger than the value which can be represented by the
maximum floating-point value, SM602 is ON, and the maximum floating-point value is stored in D.

6. When the absolute value of the conversion result is less than the value which can be represented by the
minimum floating-point value, SM601 is ON, and the minimum floating-point value is stored in D.
7. When the conversion result is zero, SM600 is ON.
Example:
1.  When X0.0 is ON, the 16-bit binary integer in DO is converted into the double-precision floating-point value, and
the conversion result is stored in (D15, D14, D13, D12).

2. When X0.1 is ON, the 32-bit binary integer in (D1, DO) is converted into the double-precision floating-point value,
and the conversion result is stored in (D23, D22, D21, D20).

3. Suppose the 16-bit binary integer in DO is 10. When X0.0 is ON, 10 is converted into 16#4024000000000000,
and 16#4024000000000000 is stored in the 64-bit register (D15, D14, D13, D12).
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4. Suppose the 32-bit binary integer in (D1, DO) is 100,000. When X0.1 is ON, 100,000 is converted into
16#40F86A0000000000, and 16#40F86A0000000000 is stored in the 64-bit register (D23, D22, D21, D20).

HETWORK 1

X0.0 FLTD

_| E n

D0 — O-mz

HETWORHK 2

X0.1 DFLTD

_I E n

D — O-pzo
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FB/FC Instruction Operand Description
FC D* INT P S,D Converting the 32-_b|t ro_atlng-pomt value into the
binary integer
o) — (4
e s | c | S| =|o|lcl|l=x3| % 3| ol d
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
S (N o/0*
D  J oF ° o*
Device X Y M S T C |HC/AC| D L |[SM|SR| E |PR| K |16# | “$" | DF
S ([ o o o ([ o o O ([
D ([ o o o ([ o o O ([
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
IMT INTP
En En S . Source device
] () N D
DINT DIMTP
En En D Conversion result
S () N D
Explanation:

1.

10.

The single-precision floating-point value in the register specified by S is converted into the binary integer. The
binary floating-point value is rounded down to the nearest whole digit, and becomes the bianry integer. The
binary integer is stored in the register specified by D.

The source device S used in the instruction INT occupies two registers, and D used in INT occupies one
register.

The source device S used in the instruction DINT occupies two registers, and D used in DINT also occupies two
registers.

The operand D used in the instruction INT can not be the 32-bit counter.

The instruction INT is the opposite of the instruction FLT.

When the conversion result is zero, SM600 is ON.

During the conversion, if the floating-point value is rounded down to the nearest whole digit, SM601 will be ON.
When the conversion result is out of the range, SM602 is ON.

For the 16-bit instruction, the range of conversion results is between -32,768 and 32,767.

For the 32-bit instruction, the range of conversion results is between -2,147,483,648 and 2,147,483,647.
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Example:

1. When X0.0 is ON, the single-precision floating-point value in (D1, DO) is converted into the binary integer, and
the conversion result is stored in D10. The binay floating-point value is rounded down to the nearest whole digit.

2. When X0.1 is ON, the single-precision floating-point value in (D21, D20) is converted into the binary integer,
and the conversion result is stored in (D31, D30). The binary floating-point value is rounded down to the nearest

whole digit.
NETWORK 1
X0.0 INT
— | 4
Do {5 Cl-D10
NETWORK 2
Xo01 DIMT
— | 4
D20 -|> Ul-D30

Additional remark:

If the value in S is out of the range of values which can be represented by the floating-point values, the instruction is
not executed, SMO is ON, and the error code in SRO is 16#2013.

3-120



Chapter 3 Standard Instructions

FB/FC Instruction Operand Description
FC D* FINT P S, D Converting the 64-_bit ro_ating-point value into the
binary integer
o) — (%))
o) = s C c — @) — Py 5 — @) —
Data type 8 % g ) = g Z = = o fm = z Py
S (N o/0*
D ] oF ° o*
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ([ ([ o o ([ ([ ([ o O (]
D ([ ([ o o ([ ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
FINT FINTP
En En S . Source device
5 ] B ] D
DFINT DFIMNTP
En En D : Conversion result
5 ol {= ]
Explanation:

1. The double-precision floating-point value in the register specified by S is converted into the binary integer. The
binary floating-point value is rounded down to the nearest whole digit, and becomes the bianry integer. The
binary integer is stored in the register specified by D.

2. The source device S used in the instruction FINT occupies four registers, and D used in FINT occupies one
register.

3. The source device S used in the instruction DFINT occupies four registers, and D used in DFINT occupies two
registers.

4. The operand D used in the instructions FINT and FLTP can not be the 32-bit counter.

5. The instruction FINT is the opposite of the instruction FLTD.

6. When the conversion result is zero, SM600 is ON.

7. During the conversion, if the floating-point value is rounded down to the nearest whole digit, SM601 will be ON.
8.  When the conversion result is out of the range, SM602 is ON.

For the 32-bit instruction, the range of conversion results is between -32,768 and 32,767.
For the 64-bit instruction, the range of conversion results is between -2,147,483,648 and 2,147,483,647.
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Example:
1.

When X0.0 is ON, the double-precision floating-point value in (D3, D2, D1, DO) is converted into the binary
integer, and the conversion result is stored in D10. The binay floating-point value is rounded down to the
nearest whole digit.

When X0.1 is ON, the double-precision floating-point value in (D23, D22, D21, D20) is converted into the binary
integer, and the conversion result is stored in (D31, D30). The binay floating-point value is rounded down to the
nearest whole digit.

NETWDREEK 1
K0 FINT
I I. Eni
(a1 1™ ] [ YT
NETWOREK 2
X1 CFINT
I I. Eni
D20 {5 Dl_p30
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FB/FC Instruction Operand Description
FC FTODE P S, D Convgrting the single.-p.recision.roatirTg-point
format into double-precision floating-point format

Data type

1004
adom
adoma
adom
ININ
INIdN
LINI
1NId
INIT
v3d
V3
dINL
1INO
ONIYLS

”n
[ ]

O
[ ]

Device | X Y M S T C |HC/AC| D L SM | SR E PR K 16# | “$” | DF
S (] o o o [ J o o o O [ J [ J
D o o o o o

Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU

Graphic expression:

FTODF S . Source device
En
kS D
D : Conversion result
Explanation:
1. The single-precision floating-point value in the register specified by S is converted into into double-precision

floating-point format.

2. The source device S used in the instruction FTODF occupies two registers, and D used in FTODF occupies
four registers.

3. When the conversion result is zero, SM600 is ON.

Example:
1. When M1 is ON, the single-precision floating-point value in (D10, D11) is converted into the the double-precision
floating-point value in (D20, D21, D22, D23).

2. If the 32-bit single-precision floating-point value in (D10, D11) is 100000.0, M1 will be ON and the value will be
converted into the 64-bit double-precision floating-point value stored in (D20, D21, D22, D23).

| M1 FIODF
] En

==
| D10= 100000000 3 D |- D= 100000000
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FB/FC Instruction Operand Description
FC DFTOF P S,D Convertln.g the.double-pr_e_clswn floating-point
into single-precision format
o) — (4
o = = C c — O — Py - — @) —
e | 318181515255\ 5| 88522
= o z & = = = 5
S o
D [ ]
Device M S T C |HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S [ ] (] ( (] O o ([
D [ ]
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU
Graphic expression:
DFTOF S : Source device
En
= D
D : Conversion result
Explanation:
1. The double-precision floating-point value in the register specified by S is converted into into double-precision
floating-point format.
2. The source device S used in the instruction DFTOF occupies four registers, and D used in DFTOF occupies
two registers.
3. When the absolute value of the conversion result is larger than the value which can be represented by the
maximum floating-point value, SM602 is ON, and the maximum floating-point value is stored in D.
4. When the absolute value of the conversion result is less than the value which can be represented by the
minimum floating-point value, SM601 is ON, and the minimum floating-point value is stored in D.
5. When the conversion result is zero, SM600 is ON.
Example:

1. When M1 is ON, the double-precision floating-point value in (D40, D41, D42, D43) is converted into the the
single-precision floating-point value in (D30, D31).

2. If the 64-bit double-precision floating-point value in (D40, D41, D42, D43) is 1234.5, M1 will be ON and the value will
be converted into the 32-bit single-precision floating-point value stored in (D30, D31).

M2 DFTOF

| En

D30= 1234500 ]S D Dd0=1234.500
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FB/FC Instruction Operand Description
FC MMOV | P S,D Converting the 16-bit value into the 32-bit value
o) — (4
W = = c = — o - Py 5 = o =
Data type 8 % g o) = g Z = = o fm = z Py
S [ (]
D [ [
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ([ ([ o o ([ ([ o O o O O
D ([ ([ o o ([ ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
PR MMCNP S . Source device
En En
5 ol = O D : Conversion result
Explanation:

The data in the 16-bit device S is transmitted to the 32-bit device D. The sign bit which is specified is copied
repeatedly to the destination.

Example:

When X0.0 is ON, the value of b15 in D4 is transmitted to b15~b31 in (D7, D6). The data in (D7, D6) becomes a
negative value.

NETWOREK 1
Xx0.0 MM
e iy :
D4 5 tloe
T y
(13 i g N i ool ol [ Ti[ololo] o
B 1L

—— — — —
[1[1[1[1|1]t[t]1]e[a[1]a]1]1]a{1]{1[o]o|1]1]o]o]s [o]1]1]1]0]0]o|1]| D7, D6
b 31 b16 b15 b0
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FB/FC Instruction Operand Description
FC RMOV | P S,D Converting the 32-bit value into the 16-bit value
@] — (4
® = s c = = o - P D = =
Data type 8 % g e = g - = = o E = g Y
= o 2 = =S 5 S =S P > Py = %
S o o
D o )
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “$" | DF
S o o o ([ o ([ [ ([ @) [ @) @)
D o o o ([ ([ [ [ @) [
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
RMOW RMONE S . Source device
En En
i ol is O D : Conversion result
Explanation:

The data in the 32-bit device S is transmitted to the 16-bit device D. The sing bit which is specified is retained.

Example:

When X0.0 is ON, the value of b31 in D7 is transmitted to b15 in D4, the values of bO~b14 are transmitted to the
corresponding bits, and the values of b15~b30 are ignored.

NETWORK 1
X0.0 RMOY
| E

—II n
D6 —|° D D4

b31 b16b15 b0

11 rfrfrprfaprprfrprfrfrfrfrfrfofof1f{1f{ofof1fof1f{1f{1fofofof1f{ D7, D6
l
1{ofof1|1|ofo|1|Of1|1|1|ofojo|1| D4

b15 b0
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FB/FC Instruction Operand Description
FC D*| GRY P S,D Converting the binary number into the Gray code
o) — (4
@ | = s | c| S| =]|o|c|=xm| % | 3] o=
Data type S 9 g o =z g Z Z b4 u fm Z z P
S [ ] o [ ] (
D [ o [ ( M
Device | X Y M S T C |HC/AC| D L |[SM|SR| E |PR| K |16# | “$" | DF
S ([ o o o ([ o o O ([ O O
D ([ o o o ([ o o O ([
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

GRY GRYP
En En S : Source device
=] o]l B (]
DGRy DGRYP
En En D Conversion result
= o]l i (]
Explanation:

1. The binary value in the device specified by S is converted into the Gray code, and the conversion result is
stored in the device specified by D.

2. Only the instruction DGRY can use the 32-counter.
3. The value in the operand S should be within the available range.

The value in the operand S used in the 16-bit instruction should be within the range between 0 and 32,767.
The value in the operand S used in the 32-bit instruction should be within the range between 0 and
2,147,483,647.

Example:

When X0.0 is ON, the constant 6513 is converted into the Gray code, and the conversion result is stored in

Y1.0~Y1.15.
NETWORE 1
X0.0 GRY
| | E
I n
6513 {5 ) |
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b15 bo
K6513=H1971 [o[o[o]1[1]o|o[1]o[1]1]1]o]o0]|1]

Y1.15 : Y1.0

GRAY 6513  [oo[o[1]o[1]o]1]1]1]o]o]1]o]o]1]
Y1

Additional remark:

If the value in S is less than 0, the operation error occurs, the instruction is not executed, SMO is ON, and the error
code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC D GBIN P S,D Converting the Gray code into the binary number
o) — (%))
W = = c = — o - Py 5 = o =
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
S o o ([ (
D [ o [ ( M
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ([ ([ o o ([ ([ ([ o O o O O
D ([ ([ o o ([ ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
GEIM GEIMP
En En S : Source device
] () N D
DisBIM DisBIMP
En En D Conversion result
S () N D
Explanation:

1.  The Gray code in the device specified by S is converted into the binary value, and the conversion result is
stored in the device specified by D.

2. The instruction is used to convert the Gary code in the absolute position encoder which is connected to the input
terminal of the PLC to the binary value, and the conversion result is stored in the register which is specified.

3. The value in the operand S should be within the available range.

The value in the operand S used in the 16-bit instruction should be within the range between 0 and 32,767.
The value in the operand S used in the 32-bit instruction should be within the range between 0 and
2,147,483,647.
Example:
When X0.0 is ON, the Gary code in the absolute position encoder which is connected to the inputs X0.0~X0.15 is
converted into the binary value, and the conversion result is stored in D10.

NETWORK 1
X0.0 GBI
| :
(| A Cl-D10
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X
X0.15 0 X0.0

GRAY coDE 6513 [o]o]o[1]o]1]o[1]1]1]o]o]1]o]o]1]

b15 : b0

H1971=K6513 [o[o|o]1[1]o]o[1[o]1]1]1]o]o[o]1]

Additional remark:

If the value in S is less than 0, the operation error occurs, the instruction is not executed, SMO is ON, and the error
code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC D* NEG P D Two’s complement
o - ()
W = = c = — o — Py 5 = o =
Data type S 9 g o =z g Z Z b4 u fm Z z P,
~ o g g - — a . - — ~ %
D o o* o o*

Device | X Y M S T C |HC/AC| D L |[SM|SR| E [PR| K |16#| “$" | DF

D o o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

MEG MEGP
En En
: b . Device in which the two’s
DHEG DHEGE " complement is stored
En En
O O
Explanation:

1. The instruction is used to convert the negative binary value into the absolute value.
2. Only the instruction DNEG can use the 32-bit counter.

3. Generally, the pulse instructions NEGP and DNEGP are used.

Example 1:

When X0.0 is switched from OFF to ON, all bits in DO are inverted (0 becomes 1, and 1 becomes 0), and 1 is added
to the result. The final value is stored in the original register D10.

NETWORK 1

X0.0 MEGP

— | i

Ol-Dp1o

Example 2:

The absolute value of the negative value:
1. When the value of the 15th bitin DO is 1, MO is ON. (The value in DO is a negative value.)

2. When MO is ON, the instruction NEG is used to obtain the two’s complement of the negative value in DO. (The
corresponding positive value is obtained.)
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NETWORK 1
SM400 BN
| | E
I n
Do {5 Ol-mo
15 —
NETWORK 2
Mo NEGP
| | E
| n
Cl-po

Example 3:

The absolute value of the difference between two values:
1.  Suppose X0.0 is ON.

2. When the value in DO is greater than that in D2, MO is ON.

3. When the value in DO is equal to that in D2, M1 is ON.
4.  When the value in DO is less than that in D2, M2 is ON.
5. The value in D4 is a positive value.
NETWOREK 1
X0.0 P
— | i
po {51 Dl-mo
Dz {32
NETWORLE 2
X0.0 Mo -
| | | E
1| 1 | 5
Do {51 Ul-D4
M1 Dz |52
NETWOREK 3
X0.0 M2 -
| | | E
—] | 1| i
Dz {51 Dl-D4
Do {52

Additional remark:

The representation of the value and its absolute value:

1. Whether the data is a positive value or a negative value depends on the value of the highest bit in the register. If
the value of the highest in the register is 0, the data is a positive value. If it is 1, the data is a negative value.

2. The negative value can be converted into its absolute value by means of the instruction NEG.
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(D0)=2
[ofofoJofofo]ofofo]ofofo]ofof1]o]

(D0)=1
[0]ofofo]o]o]ofofo]oJofofofofo]1]

(D0)=0
[ofofoJofofo]ofofoJofofo]ofofo]o]
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FB/FC Instruction Operand Description
FC FNEG P D Reversing the sign of the 32-bit floating-point
value
@] — (4
W = = c c — (o) — Py 5 = o =
Data type S g g o = g Z =z Z u m =z z P,
~ o g g - — a - - — 2 %
D o
Device | X Y M S T C |HC/AC| D L [SM| SR | E PR | K |16# | “$" | DF
D ([ o o o ([ o ([ o O ([
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
FMEiS FMEGF
En En D : Device in which the sign of the value is reversed
D D
Explanation:

The sign of the single-precision floating-point value in the device D is reversed.
Example:

Before the instruction is executed, the value in (D1, DO) is the negative value 16#AEOF9000. When X0.0 is switched
from OFF to ON, the sign of the single-precision floating-point value in (D1, DO) is reversed. In other words, after the
instruction is executed, the value in (D1, DO) is the positive value 16#2E0F9000.

Before the instruction is executed, the value in (D1, DO) is the positive value 16#2E0F9000. When XO0.0 is switched
from OFF to ON, the sign of the single-precision floating-point value in (D1, DO) is reversed. In other words, after the
instruction is executed, the value in (D1, DO) is the negative value 16#AE0F9000.

NETWORK 1

X0.0 FMNEG

_Ir]\I En
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FB/FC Instruction Operand Description
FC FBCD P S,D Converting thel binary flcl)atlng-.pomt value into the
decimal floating-point value

Data type

10049
adom
adoma
adom
ININ
INIdN
LINI
1NId
INIT
v3d
V3
dINL
1INO
ONIYLS

”n
[ ]

D o
Device | X Y M S T C |[HC/AC| D L SM | SR E PR K 16# | “$” | DF
S ([ o o o o o o o O o
D o o o o o o o o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
FECD FECD S . Data source
En En
S ol 1= o D : Conversion result
Explanation:

1.  The single-precision floating-point value in the register specified by S is converted into the decimal floating-point
value, and the conversion result is stored in the register specified by D.

2. The floating-point operation in the PLC is based on the single-precision floating-point values, and the instruction
FBCD is used to convert the single-precision floating-point value into the decimal floating-point value.

3. The Flags: SM600 (zero flag), SM601 (borrow flag), and SM602 (carry flag)

When the absolute value of the conversion result is larger than the value which can be represented by the
maximum floating-point value, SM602 is ON.

When the absolute value of the conversion result is less than the value which can be represented by the
minimum floating-point value, SM601 is ON.
When the conversion result is zero, SM600 is ON.

Example:

When X0.0 is ON, the single-precision floating-point value in (D1, DO) is converted into the decimal floating-point
value, and the conversion result is stored in (D3, D2).

NETYOREK 1
X0.0 FECD
| I En
Do {5 Cl Dz
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Binary floating-point number Realnumber: 23 bits; Exponent: 8 bits; sign: 1 bit

Exponent Realnumber 03]
Decimal floating-point number Mathematical form |:> [D2] x10

Additional remark:

If the value in S is out of the range of values which can be represented by the floating-point values, the instruction is
not executed, SMO is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC FBIN P S, D Converting th(_e decimal ﬂoating-point value into
the binary floating-point value
o) — (4
m = = c = — o — Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
S [ ]
D [
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ([ ([ o o ([ ([ ([ o O o
D ([ ([ o o ([ ([ ([ o O o
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
FEIN FEINP S : Data source
En En
= ] ) b D : Conversion result
Explanation:

1. The decimal floating-point value in the register specified by S is converted into the single-precision floating-point
value, and the conversion result is stored in the register specified by D.

2. Suppose the value in S is 1234, and the value in S+1 is 3. The value in S is converted into 1.234x106.

3. The value in D should be a single-precision floating-point value, and the values in S and S+1 represent the
decimal real number and the decimal exponent respectively.

4. The instruction FBIN is used to convert the decimal floating-point value into the single-precision floating-point
value.

5. The real number of decimal floating-point values range from -9,999 to +9,999, the exponents of decimal
floating-point values range from -41 to +35, and the practical range of decimal floating-point values in PLC is
between +1175%x10-41 and +3402x10+35. When the operation result is zero, SM600 is ON.

Example 1:
When X0.0 is ON, the decimal floating-point value in the register in (D1, DO) is converted into the single-precision
floating-point value, and the conversion result is stored in (D3, D2).

NETWORE 1
¥0.0 FEIM
| E
| :
oo |3 l-p2
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Exponent Realnumber

. D
Decimal floating-point number m Mathematical form — > [D0] x 10

1]

Binary floating-point number Realnumber: 23 bits; Exponent: 8 bits; sign: 1 bit

Example 2:
1. Before the floating-point operation is performed, you have to use the instruction FLT to convert the binary
integer into the single-precision floating-point value. The premise of the conversion is that the value converted
in the binary integer. However, the instruction FBIN can be used to convert the floating-point value into the

single-precision floating-point value.

2. When X0.0 is ON, K314 and K-2 are moved to DO and D1 respectively, and combine into the decimal
floating-point value (3.14=314%10-2).

NETWORE 1
X0.0 MovP
| I En
314 5 Do
MO
En
-2 Cl-D1
FEIM
En
Do = Cl-pz

Additional remark:
If the real number of the decimal floating-point value in the operand S is not within the range between -9,999 and
+9,999, or if the exponent of the decimal floating-point value in the operand S is not within the range between -41
and +35, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2013.
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FB/FC Instruction Operand Description
FC BKBCD | P S, n,D Conyerting the binar_y values in blqcks into the
binary-coded decimal numbers in blocks
o) — (4
W = = c = — o — Py 5 = o =
Data type 8 % g ) = g Z = = o fm = z Py
[ J
n o [
D o [
Device | X Y M S T C |[HC/AC| D L SM | SR E PR K |16# | “$” | DF
S ([ ([ [ o ([ ([ [ O o
n ([ ([ o o ([ ([ o O o O O
D ([ ([ o o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
BEECD EKBCDP S Data source
En En
. ol |5 D n . Datalength
n n D Conversion result
Explanation:

1. n pieces of data (the binary values) in devices starting from S are converted into the binary-coded decimal

values, and the conversion results are stored in D.

2. The operand n should be within the range between 1 and 256.

Example:

When M1 is ON, the binary values in DO and D1 are converted into the binary-coded decimal values, and the

conversion results are stored in D4 and D5.

MNETWORE 1
M1 EBKECD
| I Er
Do |5 ol-p4
2 1n

Additional remark:

1. Ifnisless than 1, or when n is larger than 256, the instruction is not execute, SMO is ON, and the error code in
SRO is 16#200B.

2. If the devices specified by S+n-1 and D+n-1 exceed the range, the instruction is not executed, SMO is ON, and
the error code in SRO is 16#2003.

3. If the conversion result is not within the range between 0 and 9,999, the instruction is not executed, and the
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error code in SRO is 16#200D (The binary-coded decimal value is represented by the hexadecimal number, but
one of digits is not within the range between 0 and 9.).

4. If S~S+n-1 overlap D~D+n-1, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200C.
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FB/FC Instruction Operand Description
FC BKBIN P S, n,D Conyerting the binar_y values in blqcks into the
binary-coded decimal numbers in blocks
o) — (4
oy = s (= = = o — Py 5 = @) =
Data type S 9 g o =z g Z Z b4 u fm Z z P
[ J
n o [
D [ [
Device | X Y M S T C |[HC/AC| D L SM | SR E PR K |16# | “$” | DF
S ([ ([ [ o ([ ([ [ O o
n ([ ([ o o ([ ([ o O o O O
D ([ ([ o o ([ ([ o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
BEEIM BKEIMP S : Data source
En En
. ol |5 D n : Datalength
M i D : Conversion result
Explanation:

1. n pieces of data (the binary-coded decimal values) in devices starting from S are converted into the binary

values, and the conversion results are stored in D.

2. The binary-coded decimal value in S should be within the range between 0 and 9,999.

3. The operand n should be within the rang between 1 and 256.

Example:

When M1 is ON, the binary-code decimal values in DO and D1 are converted into the binary values, and the

conversion results are stored in D4 and D5.

Additional remark:

NETWORK 1
M1
| | E
I n
Do =
2_1n

BKEIN

| D4

1. Ifnisless than 1, or when n is larger than 256, the instruction is not execute, SMO is ON, and the error code in
SRO is 16#200B.

2. If the devices specified by S+n-1 and D+n-1 exceed the range, the instruction is not executed, SMO is ON, and
the error code in SRO is 16#2003.
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3. If the data in S is not the binary-coded decimal, the instruction is not executed, and the error code in SRO is
16#200D (The binary-coded decimal value is represented by the hexadecimal number, but one of digits is not
within the range between 0 and 9.).

4. If S~S+n-1 overlap D~D+n-1, the instruction is not executed, SMO0 is ON, and the error code in SR0 is 16#200C.
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FB/FC Instruction Operand Description
FC SCAL | P S1, S2, 83, D Scale value operation
] — (%))
o) = s C c — @) — Py 5 — @) —
Data type S 9 g o =z g Z Z b4 u E Z z P
s1, SZ, s3 . .
D o o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
31532’ o | o o | o o | o el o|le|0]oO
3
D o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -

Graphic expression:

SCAL SCALP S1 : Data source
En En
S2 : Slope
51 ol J=1 ]
kel 5z S; : Offset
=3 53 D Destination device

Explanation:

1.  The operation equation in the instruction: D=(S1xS2)+1,000+S3

2. To obtain the values in S2 and S3, you have to use the slope equation and the offset equation below first, and
then round off the results to the nearest whole digit. The final 16-bit values are entered into S2 and S3.

The slope equation: S2=[(Maximum destination value—Minimum destination value)+(Maximum source
value—Minimum source value)]x1,000

The offset equation: S3=Minimum destination value—Minimum source valuexS2+1,000

The output curve is as shown below:

Destination value

& = Source value
+ Maximum source value

59

Minimurn
source value.

Minimum destination value
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Example 1:
1. Suppose the values in S1, S2, and S3 are 500, 168, and -4 respectively. When X0.0 is ON, the instruction

SCAL is executed, and the scale value is stored in DO.

2. The operation equation: D0=(500%168)+1,000+(-4)=80

NETWORK 1
X0.0 SCAL
= -
500 J31 DHDo
168 |52
-4 53

Destination value

A
D 1
Wen aes weas neen eas w e SI :1 68 '
Offset=-4 ope
i ; » Source value
0 $1=500

Example 2:
1. Suppose the values in S1, S2, and S3 are 500, -168, and 534 respectively. When X0.0 is ON, the instruction

SCAL is executed, and the scale value is stored in D10.

2. The operation equation: D10=(500%-168)+1,000+534=450

NETWORK 1
X0.0 SCAL
| -
500 {51 Dl-p1o
-168 {52
-534 |53

Destination value

B P— ............... Slope=-168

Offset=534

+ Source value
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Additional remark:

1. Only when the slope and the offset are known can the instruction SCAL be used. If the slope and the offset are
unknown, you are suggested to use the instruction SCLP to perform the operation.

2. The value entered into S2 should be within the range between —32,768 and 32,767. (The practical value is
within the range between —32,768 and 32,767.

3. When you use the slope equation, they have to notice that the maximum source value should be larger than the
minimum source value. However, the maximum destination value is not necessarily larger than the minimum
destination value.

4. |Ifthe value in D is larger than 32,767, the value stored in D will be 32,767. If the value in D is less than -32,768,
the value stored in D will be -32,768.
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FB/FC Instruction Operand Description
FC D*| SCLP P $1, 82, D Parameter type of scale value operation
o - n
w = s = c - o - Py o = o | =
Data type 8 % g ) = g Z = = o E = z Py
S4, S2 ([ J o o o+
D o ( M o o
Device X Y M S T C |HC/AC| D L SM | SR E PR K 16# | “$” | DF
S$1, Sz ([ ([ o o o o o o O o O O
D o o o o o o o o O o

Graphic expression:

Pulse instruction

16-bit instruction

32-bit instruction

AH Motion CPU

AH Motion CPU

AH Motion CPU

SCLP SCLPP
En En S: : Data source
51 ol J51 (]
52 52
S; : Parameter
DaCLP DSCLPP
En En
51 ol J51 ] L .
D : Destination device
52 52
Explanation:

1. Only the 32-bit instructions can use the 32-bit counter.

2. The operand S; used in the 16-bit instruction is set as follows.

Device number Parameter Setting range
S, Maximum source value -32,768~32,767

So+1 Minimum source value -32,768~32,767

Sy+2 Maximum destination value -32,768~32,767
S2+3 Minimum destination value -32,768~32,767

3. The operand Sz used in the 16-bit instruction occupies four devices.

4. The operand S; used in the 32-bit instruction is set as follows.

Device number

Parameter

Setting range

Integer

Floating-point value

Sy, S2+1 Maximum source value
S,+2, $,+3 Minimum source value
Sy+4, Sy+5 Maximum destination value
S2+6, Sa+7 Minimum destination value

-2,147,483,648~
2,147,483,647

The range of 32-bit
floating-point values

5. The operand Sz used in the 32-bit instruction occupies eight devices.
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6. If the values used in the 32-bit instruction are floating-point values, SM658 can be set to ON. If the values are
decimal integers, SM685 can be set to OFF.

7. The operation equation in the instruction: D=[(S1-Minimum source value)x(Maximum destination
value—Minimum destination value)]+(Maximum source value)+Minimum destination value

8. The operational relation between the source value and the destination value:
y=kx+b
y=Destination value (D)
k=Slope=(Maximum destination value—Minimum destination value)+(Maximum source value—Minimum source
value)
x=Source value (S1)
b=0ffset =Minimum destination value—Minimum source valuexSlope
The parameters above are being substituted for y, k, x, and b in the equation y=kx+b, and the operation
equation in the instruction is obtained.
y=kx+b=D=kS1+b=SlopexS1 + Offset = SlopexS1 + Minimum destination value—Minimum source
valuexSlope=Slopex(S1-Minimum source value) + Minimum destination value =(S1-Minimum source
value)x(Maximum destination value—Minimum destination value)+(Maximum source value—Minimum source
value) + Minimum destination value

9. If 84 is larger than the maximum source value, the maximum source value will be the value in S4. If S is less
than the minimum source value, the minimum source value will be the value in S1. After the input values and the
parameters are set, the output curve is as shown below.

Destination value
IMaximum destination value
5 ) — 5
. + i s # Source value
Minirmurn 51 + Maxirmum source value
source value! ;
Minirmurn destination value
Example 1:

1.  Suppose the value in S1 is 500, the maximum source value in DO is 3,000, the minimum source value in D1 is
200, the maximum destination value in D2 is 500, and the minimum destination value in D3 is 30. When X0.0 is
ON, the instruction SCLP is executed, and the scale value is stored in D10.

2. The operation equation: D10=[(500-200)*(500-30)]+(3,000-200)+30=80.35

3. 80.35 is rounded off to the nearest whole digit, and becomes 80. 80 is stored in D10.
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NETWORK 1
X0.0 MO
_I-T\I En
3000 > Ul-po
MO
En
200 > Dl-D1
MO
En
500 = DDz
MO
En
30> Ol-D3
NETWORK 2
X0.0 SCLP
- | .
500 =1 Dl-p10
Do {52

Destination value

Maximum destination ]

A

A

S500

» Source value

value=500
D
Minimum destination
value =30
0
Example 2:

Minimum Maximum

source value=200

source value=3000

1. Suppose the value in S1 is 500, the maximum source value in DO is 3,000, the minimum source value in D1 is

200, the maximum destination value in D2 is 30, and the minimum destination value in D3 is 500. When X0.0 is

ON, the instruction SCLP is executed, and the scale value is stored in D10.

2. The operation equation: D10=[(500-200)x(30-500)]+(3,000-200)+500=449.64

3. 449.64 is rounded off to the nearest whole digit, and becomes 450. 450 is stored in D10.
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NETWORK 1
X0.0 [ ein
— 1) i
3000 {5 Cl-po
MOy
En
200 {5 Cl-p1
MO
En
30> Cl-p2z
MOy
En
500 {5 Cl-p3
NETWOREK 2
X0.0 SCLP
— | e
500 {51 Cl-pio
Do 52
Destination value
E 3
Maximum destination
walue=S00 - :
Minimurn destination | | R R
value=30 513500
— : : - Source value
0| Minimum source Maxirmum source
value=200 yalue=3000
Example 3:

1.  Suppose the value in S1 is 500.0, the maximum source value in DO is 3000.0, the minimum source value in D2

is 200.0, the maximum destination value in D4 is 500.0, and the minimum destination value in D6 is 30.0. When
X0.0 is ON, SM685 is set to ON, the instruction DSCLP is executed, and the scale value is stored in D10.

2. The operation equation: D10=[(500.0—200.0)*(500.0—-30.0)]+(3000.0-200.0)+30.0=80.35

3. 80.35 is rounded off to the nearest whole digit, and becomes 80.0. 80.0 is stored in D10.
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NETWORE 1
¥0.0 DOy
| En
—{ |
500.0 > Ol-p1oo
DMOY
En
3000.0 |5 oLpo
DOy
En
200.0 -~ Ol-pz
DO
En
s00.0 > 0L D4
DOy
En
30.0 > 0l-De
NETWORE 2
¥0.0 DSCLP
| I En
D100 |51 Ol-Dio
Do <52

Destination value

F Y

Maxirmum destinaton|
value=500.0 ;

O :
Minimum destination |
value=30.0 51=: S00.0 !

0 Minimllm source Maximum source Source value

value=200.0 value=3000.0

Additional remark:

1.

The value in S2 which is used in the 16-bit instruction should be within the range between the minimum source
value and the maximum source value, i.e. between -32,768 and 32,767. If the value exceeds the boundary
value, the boundary value is used in the operation.

The integer in S1 which is used in the 32-bit instruction should be within the range between the minimum source
value and the maximum source value, i.e. between -2,147,483,648 and 2,147,483,647. If the integer exceeds
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the boundary value, the boundary value is used in the operation.

The floating-point value in S1 which is used in the 32-bit instruction should be within the range between the
minimum source value and the maximum source value, i.e. within the range of floating-point values. If the
floating-point value exceeds the boundary value, the boundary value is used in the operation.

When you use the instruction, you have to notice that the maximum source value should be larger than the
minimum source value. However, the maximum destination value is not necessarily larger than the minimum
destination value.

If the maximum source value is set to the same value of the minimum source value, an error will occur and the
instruction will not be executed. SMO will be ON, and error code 16#2012 will be recorded in SRO.

If the operand S2 used during the execution of the 16-bit instruction is declared in ISPSoft, the data type will be
ARRAY [4] of WORD.

If the operand S2 used during the execution of the 32-bit instruction is declared in ISPSoft, the data type will be
ARRAY [4] of DWORD.
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FB/FC Instruction Operand Description
FC D* LINE P S,n,D Converting a column of data into a line of data
@] — (%))
m = s c c — () — Py 5 = o 4
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S o o [ o
n [ o o o
D [ ] o ) o
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S ) ) ) [ ] ) ) ) (] [ ]
n ) ) ) [ ] ) ) ) O [ ] O O
D ) ) ) [ ] ) ) ) ) O [ ]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
LIMNE LIMEP
En En S . Data source
S () N O
Iy n
n : Number of bits
DLIME DLIMER
En En
] [0 N | D L
D : Data destination
nl n
Explanation:

1. The operand S used in the 16-bit instruction occupies sixteen 16-bit registers, i.e. S~S+15.
2. The operand S used in the 32-bit instruction occupies thirty-two 32-bit registers, i.e. S~S+31.

3. The operand n indicates that the value of the nth bit in every piece of data in the operand S is retrieved. Besides,
the operand n used in the 16-bit instruction should be within the range between 0 and 15, and the operand n
used in the 32-bit instruction should be within the range between 0 and 31.

4. The operand n used in the 16-bit instruction indicates that the values of the nth bits in S~S+15 are retrieved,
and the values of the nth bits are stored in the operand D in order.

5. The operand n used in the 32-bit instruction indicates that the values of the nth bits in S~S+31 are retrieved,
and the values of the nth bits are stored in the operand D in order.

6. Only the 32-bit instructions can use the 32-bit counter.

7. Take the 16-bit instruction for example.

3-152



Chapter 3 Standard Instructions

N
b15 \p b0
S 1
S+1 0
S+2 1
S+13 0
S+14 1
S+15 0 b15 b0
' >0[ 0] 1[0 - [1]0] 1]

8. Take the 32-bit instruction for example.

b31 |

S+1
S+2

S+29[
S+30
S+31

N

1

0

1

0

1

0 b31 b0
L DO[T70]-[1]0[1]

Example:
When MO is ON, the values of the 15" bits in DO~D14 are stored in b0~b15 in D100.

NETWORE 1
M LIME
| I En
po 5 |-p1oo
15n

Additional remark:

1. If the device S+15 used in the 16-bit instruction is out of the range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

2. If the device S+31 used in the 32-bit instruction is out of the range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

3. Ifnis out of the range, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| COLM | P S,n,D Converting a line of data into a column of data
@] — (%))
@ | = s | c| S| =|lo|lc|2&2|%|a3|old
Data type 8 % g e = g - = = i m = b X
= 5] g g — 5 = — = > Py — %
S o o [ o
n [ o o o
D [ ] o ) o
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S ) ) ) [ ] ) ) ) ) O [ ] O O
n ) ) ) [ ] ) ) ) O [ ] O O
D ) ) ) [ ] ) ) ) ) [ ]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
oM COLMP
En En S : Data source
S () N O
Iy n
n : Number of bits
DiZLM DiZOLMP
En En
S ol ks D o
D : Data destination
nl n
Explanation:

1. The operand D used in the 16-bit instruction occupies sixteen 16-bit registers, i.e. D~D+15.
2. The operand D used in the 32-bit instruction occupies thirty-two 32-bit registers, i.e. D~D+31.

3. The operand n indicates that the values of the bits in the operand S are stored in the nth bits in the operand D.
Besides, the operand n used in the 16-bit instruction should be within the range between 0 and 15, and the
operand n used in the 32-bit instruction should be within the range between 0 and 31.

4. The operand n used in the 16-bit instruction indicates that the values of the bits in S are stored in the nth bits in
D~D+15 in order.

5. The operand n used in the 32-bit instruction indicates that the values of the bits in S are stored in the nth bits in
D~D+31 in order.

6. Only the 32-bit instructions can use the 32-bit counter.

7. Take the 16-bit instruction for example.
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b15 b0

S[O 110+ vwee [T[0]1]
I
N

b15 | b0
D 1
D+1 0
D+2 1
D+13 0
D+14 1
D+15 0

8. Take the 32-bit instruction for example.
b31 b0

SLOTTTQ] - ---v-vv svovvevnesee  [T]O[T]

b31

D
D+1
D+2

b0

~e R Kz

D+29
D+30 1
D+31 0

Example:

Suppose the value in D30 is 3. When MO is ON, the values of the bits in D20 are stored in the third bits in
DO0~D15 in order.

NETWORK 1
Mo COLM
| 1 E
I | r
pzo |5 ol -bo
D30 |

Additional remark:

1. If the device D+15 used in the 16-bit instruction is out of the range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

2. If the device D+31 used in the 32-bit instruction is out of the range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

3. Ifnis out of the range, the instruction is not executed, SMO is ON, and the error code in SR0 is 16#200B.
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3.6 Data Transfer Instructions

FB/FC Instruction . Pulse. Description Step
16-bit | 32-bit | 64-bit instruction

FC |MQV DMOV - Transferring the data 5
FC - - DEMOV 4 Transferring the 64-bit floating-point value 5-6
FC MOV - - v Transferring the string 5-11
FC |CML DCML - v Inverting the data 5
FC |BMOV - - v Transferring all data 7
FC |NMOV DNMOV - 4 Transferring the data to several devices 7
FC |XCH DXCH - v Exchanging the data 5
FC |BXCH - - v Exchanging all data 7
FC SWAP DSWAP - 4 Exchange the high byte with the low byte 3
FC | SMOV - - v Transferring the digits 11
FC MOVB - - v Transferring several bits 7
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FB/FC Instruction Operand Description
FC D*| MOV P S,D Transferring the data
o — (%))
W =3 s c c — o) - by 5 - 3
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
S [ ] o* ° o
D [ o* (] o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S (] [ [ (] [ (] (] ® O O O O
D (] [ [ (] [ o ® ® O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
Moy MOVP
En En S : Data source
S [ I D
DMoy DMOVE
En En D Data destination
] ] N ] D

Explanation:

1. When the instruction is executed, the data in S is transferred to D. When the instruction is not executed, the
data in D is unchanged.

2. Only the data in S which is used in the 32-bit instruction can be the floating-point value.

3. Only the 32-bit instructions can use the 32-bit counter.

Example:

1. To transfer the 16-bit data, you should use the instruction MOV.

® When X0.0 is OFF, the data in DO is unchanged. When X0.0 is ON, the value 10 is transferred to the data
register DO.

® When X0.1 is OFF, the data in D10 is unchanged. When X0.1 is ON, the current value of TO is transferred to
the data register D10.
2. To transfer the 32-bit data, you should use the instruction DMOV.

® \When X0.0 is OFF, the data in (D31, D30) and (D41, D40) is unchanged. When X0.2 is ON, the current value in
(D21, D20) is transferred to (D31, D30), and the current value of HCO is transferred to (D41, D40).
3. To transfer the floating-point value, you should use the instruction DMOV.

® When X0.3 is OFF, the data in (D51, D50) is unchanged. When X0.3 is ON, the floating-point value 3.450 is
converted into the binary floating-point value, and the conversion result is transferred to (D51, D50).
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NETWORK 1
X0.0 MY
| | E
I | r
1045 DD
NETWORK 2
x0.1 MY
| | E
I | r
103 D10
NETWORK 3
X0.2 DO
| | E
I | r
D20 —|> D30
DO
En
HCo 5 | D40
NETWORK 4
X0.3 e
| | E
I | r
3.450 |5 D50
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FB/FC Instruction Operand Description
FC D*| FMOV | P S,D Transferring the 64-bit floating-point value
o] — (%))
o) = = C c — o — Py 5 — @) —
Data type 8 % g e = g Z = = o E = z 2y
S P
D P
Device X Y M S T C |HC/AC| D L |[SM|SR| E |PR| K |16# | “$" | DF
S ) [ [ [ (] [ [ O O
D ) [ [ [ (] [ [ O
Pulse instruction 32-bit instruction 64-bit instruction
AH Motion CPU - AH Motion CPU
Graphic expression:
DFMOY DFMOYP S : Data source
En En
5 ol )= B D : Data destination
Explanation:

1. When the instruction is executed, the data in S is transferred to D. When the instruction is not executed, the
data in D is unchanged.

2. Only the 64-bit instructions are supported.

3. The instrucitons DFMOV and DFMOVP are double-precision data transfer instructions.
Example:

When MO is ON, the values in DO~D3 are transferred to D4~D7.

NETWOREK 1
M0 DFMOY
| | E
I n
oo |5 Ol-D4
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FB/FC Instruction Operand Description
FC $MOV | P S,D Transferring the string
o] — %)
e s | c| S| =|lgog|c|z|%| 4 =
Data type 8 % g e = g - = = o o = e 2y
S|3|8 8|55 7|53 |F|R|5 58
S [
D o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S o o ([ J o [ ] [ ] o
D o o o ([ J o [ ] [ ] O o

Pulse instruction

16-bit instruction

32-bit instruction

AH Motion CPU

AH Motion CPU

Graphic expression:

M0 $FMONP
En En

Explanation:

1.

S

D

Data source

Data destination

If the operand S is a string, at most 31 characters can be moved. For a string, the number of steps=1+(the
number of characters +1)/4 (The value will be rounded up to the nearest whole digit if (the number of characters

+1) is not divisible by 4.).

Number of characters

1~3 4~7

8~11 | 12~15 | 16~19

20~23

24~27 | 28~31

Number of steps

2

3

4

5 6

7

8 9

When the operand S is a string and the insturction is executed, the string is transferred to D, and the code
16#00 is added to the end of the data.

When the operand S is not a string, the code 16#00 should be added to the end of the data transferred.

When the the operand S is not a string and the instruction is executed, the string starting with the data in the
device specified by S (including 16#00) is transferred to D. When the instruction is not executed, the data in D is

unchanged.

Suppose the operand S is not a string. When the instruction is executed and the first character is the code
16#00, 16#00 is still transferred to D.

When 16#00 appears in the low byte, the execution of the instruction is as follows.
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Before the instruction is executed:

S
S+1
S+2
S+3

b15~b8 b7~b0
16#31 | 16#30
16#33 | 16#32
16#35 | 16#34
16#30 | 16#00

After the instruction is executed:

b15~b8 b7~b0

S | 16#31 | 16#30
S+1) 16#33 | 16#32
S+2| 16#35 | 16#34
S+3| 16#30 | 16#00

L16#30inthe high byte

B15~b8 b7~b0
D | 16#38 | 16#39
D+1 16#36 | 16#37
——
D+2 16#34 | 16#35
D+3| 16#32 | 16#33
b15~b8 b7~b0
D | 16#31 | 16#30
D+1| 16#33 | 16#32
[ ——
D+2 16#35 | 16#34
D+3 16#00 | 16#00

is not transferred.

L 16#32 in the high byte
turnsinto 16#00.

7. When 16#00 appears in the high byte, the execution of the instruction is as follows.

Before the instruction is executed:

b15~b8 b7~b0

S | 16#31 | 16#30
S+1 16#33 | 16#32
S+2 16#00 | 16#34
S+3| 16#37 | 16#36

Afterthe instruction is executed:

b15~b8 b7~b0

S | 16#31 | 16#30
S+1 16#33 | 16#32
S+2 16#00 | 16#34
S+3 16#37 | 16#36

b15~b8 b7~b0

D | 16#38 16#39

—— D+1 16#36 | 16#37
D+2 16#34 | 16#35

D+3 16#32 | 16#33
b15~b8 b7~b0

D | 16#31 | 16#30

D+1 16#33 | 16#32

D+2 16#00 | 16#34

D+3 16#32 | 16#33

D starts form the ending code 16#00.

When S overlaps D and the device number of S is less than the device number of D, the transfer of the data to

3-161




AH Motion Controller — Standard Instructions Manual

Before the instruction is executed:

b15~b8 b7~b0
DO | 16#31 | 16#30
D1| 16#33 | 16#32
D2| 16#35 | 16#34
D3| 16#30 | 16#00

After the instruction is executed:

—

b15~b8 b7~b0
DO | 16#31 | 16#30
D1| 16#33 | 16#32
D2| 16#35 | 16#34
D3| 16#30 | 16#00
Example 1:

Suppose the operand S is the even string “1234”. When the conditional contact X0.0 is enabled, the data in DO~D3

is as follows.

X0.0

b15~b8 b7~b0
D1 | 16#33 | 16#32
D2 16#35 | 16#34
D3| 16#30 | 16#00
D4| 16#38 | 16#37

b15~b8 b7~b0
D1 | 16#31 | 16#30
D2| 16#33 | 16#32
D3| 16#35 | 16#34
D4| 16#00 | 16#00

FMOY
—{1 en
"1234" |5 U'l-po
The operand S:
String 1’ 2’ ‘3 ‘4
Hexadecimal value 16#31 16#32 16#33 16#34
After the instruction is executed, the data in the operand D is as follows.
Device High byte Low byte Note
DO 16#32 16#31 ‘1'=16#31; 2'=16#32
D1 16#34 16#33 ‘3'=16#33; ‘4'=16#34
The ending code 16#00 is in the low byte.
D2 16#00 16#00 16#00 is automatically added in the high byte.
D3 Unchanged Unchanged
Example 2:

Suppose the operand S is the odd string “12345”. When the conditional contact X0.0 is enabled, the data in DO~D3

is as follows.
X0.0 M0y
—] En
"12345" {> 0H-Do
The operand S:
String 1’ ‘2 ‘3 q ‘5’
Hexadecimal value 16#31 16#32 16#33 16#34 16#35
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After the instruction is executed, the data in the operand D is as follows.

Device High byte Low byte Note
DO 16#32 16#31 “1'=16#31; '2'=16#32
D1 16#34 16#33 ‘3'=16#33; ‘4'=16#34
D2 16#00 16#35 The ending code 16#00 is in the high byte.
D3 Unchanged | Unchanged
Example 3:

When the operand S is not a string and the ending code 16#00 appears in the low byte, the execution of the

instruction is as follows.

X0.0 $roy
_D En
Dioo —{= Do
The operand S:
Device High byte Low byte Note
D100 16#31 16#30 “1'=16#31; '0'=16#30
D101 16#33 16#32 ‘3'=16#33; '2'=16#32
D102 16#35 16#34 ‘5'=16#35; ‘4'=16#34
D103 16#30 16#00 ‘0’'=16#30; 16#00 is the ending code.

After the instruction is executed, the data in the operand D is as follows.

Device High byte Low byte Note

DO 16#31 16#30 ‘1’=16#31; ‘0'=16#30

D1 16#33 16#32 ‘3'=16#33; 2'=16#32

D2 16#35 16#34 ‘5’=16#35; ‘4'=16#34

The ending code 16#00 is in the low byte.
D3 16#00 16#00 16#00 is automatically added in the high byte.
D4 Unchanged | Unchanged
Example 4:

When the operand S is not a string and the ending code 16#00 appears in the high byte, the execution of the

instruction is as follows.

X0.0 oy
—] i
Dioo —|> Dl-Do
The operand S:
Device High byte Low byte Note
D100 16#31 16#30 “1'=16#31; '0’=16#30
D101 16#33 16#32 ‘3'=16#33; 2'=16#32
D102 16#00 16#34 16#00 is the ending code. ‘4'=16#34
D103 16#37 16#36 ‘7'=16#37; '6'=16#36
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After the instruction is executed, the data in the operand D is as follows.

Device High byte Low byte Note
DO 16#31 16#30 “1'=16#31; ‘'0'=16#30
D1 16#33 16#32 ‘3'=16#33; '2'=16#32
D2 16#00 16#34 16#00 is the ending code. ‘4’=16#34
D3 Unchanged | Unchanged
Example 5:

When S overlaps D, and the device number of S is less than the device number of D, the transfer of the data to D
starts form the ending code 16#00.

NETWOREK 1
X0.0 MOy
_D En
Do |~ DI-D1
The operand S:

Device High byte | Low byte Note
DO 16#31 16#30 “1'=16#31; ‘0'=16#30
D1 16#33 16#32 ‘3'=16#33; '2'=16#32
D2 16#35 16#34 ‘5’=16#35; ‘4'=16#34
D3 16#30 16#00 ‘0’'=16#30; 16#00 is the ending code.
D4 16#38 16#37 ‘8'=16#38; 7'=16#37

After the instruction is executed, the data in the operand D is as follows.

Device High byte Low byte Note
D1 16#31 16#30 ‘1’=16#31; ‘0'=16#30
D2 16#33 16#32 ‘3'=16#33; ‘2'=16#32
D3 16#35 16#34 ‘5'=16#35; ‘4'=16#34
De | TOH00 B0 | omateall acded n th high yie
D5 Unchanged | Unchanged

Additional remark:
1. Ifthe string in S does not end with 16#00, the instruction is not executed, SMO is ON, and the error code in SRO
is 16#200E.

2. If the capacity of the device D is not sufficient to contain the string in S, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC D*| CML P S,D Inverting the data
o — (%))
W =3 s c c — o) - by 5 - 3
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
S [ ] o* ® o*
D [ o* () o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S [ [ [ (] [ o o ® O ® O O
D [ [ [ (] o o ® ® O ®
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
ML CMLP
En En S : Data source
2 (] N ) ]
DiZML DZMLP
En En D Data destination
S [l I ) ]

Explanation:
1. The instruction is used to invert all bits in S, i.e. 0 becomes 1, and 1 becomes 0. The inversion result is stored in
D. If the data in S is the constant, the constant will be converted into the binary value.
2. Only the 32-bit instructions can use the 32-bit counter.
Example 1:

When X0.0 is ON, all bit in D1 are inverted, and the conversion result is stored in Y0.0~Y0.15.

NETWORK 1
X0.0 ML
| I En
D1 {5 Cl-vo
bis bs bo bq4 bpo
D11 ]Jofl1fof1fol1t]ol1]of]1]Jol1]Jof1]o]
T Sign bit (0: Positive sign; 1: Negative sign)

YoToJT1Jol1Jol1JoJl1Jol1JoJ1Jol1lo]l 1]

T — —————

Inversionresult
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Example 2:

The circuits below can be represented by means of the instruction CML.

®0.0

o
[}
L

Y01
‘0 3 NETWORK 1
v0.3
X0.0
0 — | e
v 0.0 %0 {5

¥

V0.2
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FB/FC Instruction Operand Description
FC BMOV | P S,D,n Transferring all data
@] — (%))
m = s c c — o) - Py 5 - o 3
Data type 8 % g e = g - = = i m = b X
= o Z z = 5 S = = b Py = %
S o (]
D [ (]
n ([ o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S [ ] [ ] [ ] (] (] (] [ ] O [
D [ ] [ ] [ ] (] (] (] [ ] O [ ]
n [ ] [ ] [ ] (] (] (] [ ] O [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU
Graphic expression:
BMIO BMOYP S : Data source
En Er o
. ol |5 o D : Data destination
n M n : Datalength

Explanation:

1. n pieces of data in devices starting from the device specified by S are transferred to the devices starting from
the device specified by D.

2. The operand n should be within the range between 1 and 256.

3. In order to prevent the error which results from the overlap between the source devices and the destination
devices, the data is transferred in the following way.

When the device number of S is larger than the device number of D, the data is transferred in the order from )

to ®.
D20 %> D19
D21 ©; D20
D22 > D21

When the device number of S is less than the device number of D, the data is transferred in the order from ®to

@.
D19 %> D20
D20 » D21
D21 @> D22
Example 1:

When X0.0 is ON, the data in DO~D3 is transferred to D20~D23.
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NETWOREK 1
X0.0 BMOY
= -
Do |5 0l-D20
4 n

DO > D20 1
D1 » D21 Nea
D2 > D22

D3 > D23

Example 2:

In order to prevent the error which results from the overlap between the source devices and the destination
devices, the data is transferred in the following way.

® When the device number of S is larger than the device number of D, the data is transferred in the order

from @ to @.
NETWORE 1
¥0.0 EMOY
| | Er
1 1
D20 |5 Cl-D19
3 n
D20 g: D19
D21 ©> D20
D22 > D21

® When the device number of S is less than the device number of D, the data is transferred in the order from

®to O.
NETWORK 1
X0.0 BMOV
| :
D105 Ol-p11
30n
D10 %; D11
D11 ©= D12
D12 » D13

Additional remark:
1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If S+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

3. Ifnislargerthan 256, or if n is less than 1, the instruction is not executed, SMO is ON, and the error code in SR0
is 16#200B.
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FB/FC Instruction Operand Description
FC D*| NMOV | P S,D,n Transferring the data to several devices
@] — [4))
o = s c = = o - 2 o - o =
Data type 8 % g o = g - = =z i m = z Py
= o Z z =S 5 = = = b Py = %
S  J oF ] o*
D ] oF ] o*
n ® o* () o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S [ ] [ ] [ ] ) [ ] ) ) [ ] O [ O O
D [ ] [ ] [ ] ) [ ] ) ) [ ] O [ ]
n [ ] [ ] [ ] ) ) ) [ ] O [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
MY MMOYR
S : Data source
En En
= () N O
n Iy
D : Data destination
DMMONE DM
En En
= ol 7 L n : Datalength
n n
Explanation:

1. When the instruciton is executed, the data in S is transferred to the n devices starting from the device specified
by D. When the instruction is not executed, the data in D is unchanged.

2. Only the 32-bit instructions can use the 32-bit counter.

3. The operand n used in the instruction NMOV should be within the range between 1 and 256, and the operand n
used in the instruction DNMOV should be within the range between 1 and 128.

b oe[e )
oo |
s r (o |} v
oo |
o e[ )

3-169



AH Motion Controller — Standard Instructions Manual

Example:
When MO is ON, 100 is transferred to DO~D9.

NETWORK 1
{1 NMOY
| | E
I n
100 {5 O po
10 |n

Additional remark:
1. If D~D+n-1 exceed the device range, the instruction is not executed, SMO0 is ON, and the error code in SRO is
16#2003.

2. If the operand n used in the 16-bit instruciton is larger than 256 or less than 1, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.

3. If the operand n used in the 32-bit instruciton is larger than 128 or less than 1, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| XCH P S1, S2 Exchanging the data
g — [4))
® =2 s c = = o - P 2 - =
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
S1 ] o* ] o*
S ] o* ] o*
Device | X Y M S T C |[HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
Sy [ [ [ ) [ ) ) [ O [
S [ [ [ ) [ ) ) [ O [
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
HiZH KZHP
En En
S1 : Data which will be exchanged
51 51
52 52
DisCH CiaZHP
En En
1 o S2 : Data which will be exchanged
5E 5
Explanation:

1. The data in the device specified by S1 is exchanged with the data in the device specified by S2.

2. Only the 32-bit instructions can use the 32-bit counter.

Example 1:
When X0.0 is switched from OFF to ON, the data in D20 is exchanged with the data in D40.

NETWORK 1
Before the instruction Afterthe instruction

is executed: is executed:

X0.0 DXCHP
| En D20[ 120 | ) m D20
pz0 -f5! D40| 40 | | 120 | D40

D40 {52
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Example 2:
When X0.0 is switched from OFF to ON, the data in D100 is exchanged with the data in D200.

|

NETWORK 1

X0.0

En

D100 -

51
52

D200 —

LECHP

Before the instruction Afterthe instruction
is executed: is executed:

D100[ 9 | D100
D101] 20 | ) D101
[ o |

D200 8 | D200
D201 D201
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FB/FC Instruction Operand Description
FC BXCH (P S1, Sz, n Exchanging all data
g — [4))
W =3 s c c — o) - by 5 - 3
Data type 8 ;OU g o = g - = =z o E = g Py
= o = = =S 5 = = P b Py = %
$1, Sz o ()
n o o
Device | X Y M S T C |[HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
S$1, Sz ) ) [ [ ) ) [ [
n ) ) [ [ ) ) [ O [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
EXCH BxCHP S4 Data which will be exchanged
En En
51 21 S Data which will be exchanged
52 52
r Iy n Data length
Explanation:

1.  The data in the devices specified by S1~S1+n-1 is exchnaged with the data in the devices specified by

S2~S2+n-1.
2. The operand n used in the instruction should be within the range between 1 and 256.
S1 S1+1 S1+2 S1+n-1 S2 S2+1 S2+2 S2+n-1
S1 S1+1 S1+2 S1+n-1 S2 S2+1 S2+2 S2+n-1
Example:
When X0.0 is ON, the data in D10~D14 is exchanged with the data in D100~D104.
D10 DM D12 D13 D14 D100 D101 D102 D103 D104
1 2 3 4 5 16 17 18 19 20
Afterthe instructionis executed
D10 DM D12 D13 D14 D100 D101 D102 D103 D104
16 17 18 19 20 1 2 3 4 5
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NETWORK 1
X0.0 ExicH
| | E
| n
Dio 51
D1oo {32
5n

Additional remark:
1. If S1+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If S2+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

3. If the operand n used in the instruciton is larger than 256 or less than 1, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| SWAP | P S Exchange the high byte with the low byte
@] — »
m = s c < — o - P3| 5 = |
Data type 8 % g o = g - = =z o f = g 2y
= o g g — 5 = — = ')3 Py = %
S [ ] o* ° o
Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |[16# | “$” | DF
S (] [ ] o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

SWAP SWAPP
En Em
S 2
S . Data source
DaWwap DaWaprp
En Em
S 2
Explanation:

1. When the 16-bit instruction is executed, the data in the low byte in S is exchanged with the data in the high byte
in S.

2. When the 32-bit instruction is executed, the data in the low byte of the high word in S is exchanged with the data
in the high byte of the high word in S, and the data in the low byte of the low word in S is exchanged with the
data in the high byte of the low word in S.

3. Only the 32-bit instructions can use the 32-bit counter.

Example 1:

When X0.0 is ON, the data in the low byte in DO is exchanged with the data in the high byte in DO.

NETWORE 1
X0.0 SWAPP
| | E
I n
po =
DO

| High bytel Low byte |

7

Example 2:

When X0.0 is ON, the data in the low byte in D11 is exchanged with the data in the high byte in D11, and the
data in the low byte in D10 is exchanged with the data in the high byte in D10.
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NETWORE 1
X0.0 OSWwWAPP
| | E
I n
D10 |3
D11 D10

| H@hbyml Lowbﬁell H@hbym| Lowbﬂel

~_
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FB/FC Instruction Operand Description
FC SMOV | P S, my, mz, D, n Transferring the digits
@] — [4))
@ | 2 s | c| S| =z=|lo|c|z&|%]| 3| ol
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 = = = b Py = %
S [ ] [
mq, m2 o [ )
D ] )
n o o
Device | X Y M S T C |HC/AC| D L |[SM|SR| E |PR| K |16# | “$" | DF
S ([ ([ ([ ([ ([ ([ o O ([ O O
m;,m; | @ [ ) ) ) ) [ O ) O O
D ) ) ) ) ) ) [ O )
n ) ) ) ) ) ) [ O ) O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
S . Data source
SMOY SMOWE
En En mq : Start digit which will be transferred from the source device
S () N D
m2 : Number of digits which will be transferred
ml ml
2 Mz D : Data destination
n n n Start digit where the source data is stored in the destination
device
Explanation:

1. The instruction can be used to allocate and combine the data. When the instruction is executed, the m2 digits of
the number which start from the m1th digit of the number in S are transferred to the m2 digits of the number
which starts from the nth digit of the number in D.

2. The operand m1 should be within the range between 1 and 4. The operand m2 should be within the range
between 1 and m1. The operand n should be within the range between m2 and 4. (Four bits are regarded as a
unit.)

3.  When SM605 is OFF, the data involved in the instruction is binary-coded decimal numbers.

HERERERERR RN D10 (16-bit binary number)
v ! l Conversion
10° | 108 | 10" [ 1 D10 (4-digit binary-coded decimal)
UnchangecN \ Unchanged l Transferring the digits
100 | 10 | 10 | 10 D20 (4-digit binary-coded decimal)

l Conversion

y
HERERRERRE AR D20 (16-bit binary number)

Suppose the number in S is K1234, and the number in D is K5678. After the instruction is executed, the number
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Example
1.

in S is 1234, and the number in D is 5128.

When SM605 is ON, the data involved in the instruction is binary values.
4" digit 3" digit 2™ digit 1" digit
EERRRERNEEEEEEER D10 (16-bit binary number)

\ \ ¢ Transferring the digits

RN D20 (16-bit binary number)
4" digit 3" digit 2" digit 1* digit
Unchanged Unchanged

Suppose the number in S is 16#1234, and the number in D is 16#5678. After the instruction is executed, the

number in S is 16#1234, and the number in D is 16#5128.
1:

When SM605 is OFF, the data involved in the instruction is binary-coded decimal numbers. When X0.0 is ON,
the two digits of the decimal number which start from the fourth digit of the decimal number (the digit in the
thousands place of the decimal number) in D10 are transferred to the two digits of the decimal number which
start from the third digit of the decimal number (the digit in the hundreds place of the decimal number) in D20.
After the instruction is executed, the digits in the thousands place of the decimal number (103) and the ones

place of the decimal number (100) in D20 are unchanged.

When the binary-code decimal number is out of the range between 0 and 9,999, the operation error occurs, the

instruction is not executed, SMO is ON, and the error code in SRO is 164#200D.
NETWORK 1

SM401 SMa05
| | (R)

X0.0 Sho
| | En

4 —m1
21m?2
3 —n

HEEEREEEEEREEE D10 (16-bit binary number)
l Conversion

Unchange(N Unchanged l Transferring thedlglts

100 | 106 | 10" | 10 D20 (4-digit binary-coded decimal)

l Conversion

HERERERERE R D20 (16-bit binary number)

Suppose the number in D10 is 1234, and the number in D20 is 5678. After the instruction is executed, the

number in D10 is unchanged, and the number in D20 is 5128.

Example 2:
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When SM605 is ON, the data involved in the instruction is binary values. When the instruction SMOV is executed,
the binary values in D10 and D20 are not trasnformed into the binary-coded decimal numbers, and the digit which is
transferred is composed of four bits.

NETWORK 1
SM400 SMG05
|| (s)
NETWORK 2
X0.0 Shon
| |
| | En
010 5 Ol-p20
4 —m1
2 m2
3—]n

4" digit 3" digit 2™ digit 17 digit
PR LD EELE] oo (te-bitbinary number)

\ \ ¢ Transferring the digits

LT ] D20 (16-bit binary number)
4" digit 3° digit 2" digit 1 digit
Unchanged Unchanged

Suppose the number in D10 is 16#1234, and the number in D20 is 16#5678. After the instruction is executed, the
number in D10 is unchanged, and the number in D20 is 16#5128.

Example 3:

1. The instruction can be used to combine the values of the DIP switches which are connected to the input
terminals whose numbers are not consecutive.

2. The two digits of the value of the DIP switch at the right are transferred to the the two digits of the number which
start from the second digit of the number in D2, and the one digit of the value of the DIP switch at the left is
transferred to the the first digit of the number in D1.

3. The instruction SMOV can be used to transfer the first digit of the number in D1 to the third digit of the number in
D2. In other words, the two DIP switches can be combined into one DIP switch by means of the instruction

SMOV.
10° 10 10’
H H H
6 H | 2
8 1 8 1
8 1
X0.3~X0.0 X1.15~X1.0

PLC
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Additional remark:

1.

Suppose the data involved in the instruction is binary-coded decimal numbers. If the number in S is not within
the range between 0 and 9999, or if the number in D is not within the range between 0 and 9999, the instruction

NETWORK 1
SM401 SM605
| (s)
NETWORK 2
SM400 [=11§]
| 1
| | En
X145 —D2
Blr
En
X0 5 D1
Shiony
En
D15 —D2
1 —m1
1Jmz2
3 —n

is not executed, SMO is ON, and the error code in SRO is 16#200D.

If m1 is less than 1, or if m1 is larger than 4, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.

If m2 is less than 1, or if m2 is larger than m1, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.

If nis less than m2, or if n is larger than 4, the instruction is not executed, SMO is ON, and the error code in SRO

is 16#200B.
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FB/FC Instruction Operand Description
FC MOVB | P S,n,D Transferring several bits
@] — (%))
o = s c = — o - Py 5 = |
Data type 8 % g o = g - = =z i E = g Py
= o Z z = 5 S = = b Py = %
S ([
n (] o
[
Device | X Y M S T C |[HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S ) ) ) ) ) ) [ ] ) [ ] [ ] (]
n ) ) ) ) ) [ ] ) O (] O O
D ) ) ) ) ) ) [ ] ) [ ] (]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
micB MwBEP S : Data source
En En
o ol ls O n : Datalength
D : Data destination

Explanation:
1.  When the instruciton is executed, n pieces of data in devices starting from the device specified by S are

transferred to the devices starting from the device specified by D.

2. WhenSorDis T, CorHC/AC, only the state of the device is transferred, and the current value of the device is
not transferred.

3. The operand n should be within the range between 1 and 256. When n is less than 1, or when n is larger than
256, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.

Example:
When X0.0 is ON, the data in D0.8~D0.13 is transferred to D1.2~D1.7.
NETWORK 1

X0.0 mMOVBERP

| |

| | En

Do.g = O—p1.2
6 —n

Additional remark:
1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If S+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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3.7 Jump Instructions

Instruction

Pulse

FB/FC 16-bit 32.bit instruction Description Step
FC cJ - v Conditional jump 3
FC JMP - - Unconditional jump 3
FC GOEND - - Jumping to the end of the program 1
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FB/FC Instruction Operand Description
FC CJ P S Conditional jump

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF
S

Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
2] CIp
En En S : Jump destination
= i
Explanation:

1. When some part of the program in the PLC does not need to be executed, you can use CJ or CJP to shorten the
scan time. Besides, when a dual output is used, you also can use CJ or CJP.

2. If the program specified by the label is prior to the instruction CJ, the watchdog timer error will occur, and the
PLC will stop running. Please use the instruction carefully.

3. Theinstruction CJ can specify the same label repeatedly.

4.  When the instruction is executed, the actions of the devices are as follows.
® The state of Y, the state of M, and the state of S remain the same as those before the execution of the jump.
® The timer stops counting.

® |[f the instruction which is used to reset the timer is driven before the jump is executed, the timer will still be in
the condition of being reset during the execution of the jump.

® The general applied instructions are not executed.
Example 1:

1. When X0.0 is ON, the execution of the program jumps from address 0 to address N (LABEL1:).

2. When X0.0 is OFF, the execution of the program starts from address 0, and the instruction CJ is not executed.

NETWORK 1
X0.0 3
| | E
[ | :
LABEL1 -5
NETWORK 2
X0.1 Y0.1

_| | {
| LY
NETWORK 3 LABELT:

X0.2 ¥0.2

— | (
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Example 2:

1.  The instruction CJ between the instruction MC and the instruction MCR can be used in the five conditions
below.

(@) The execution of the program jumps from the part of the program outside one MC/MCR loop to the part of the
program outside another MC/MCR loop.

(b)  The execution of the program jumps from the part of the program outside the MC/MCR loop to the part of the
program inside the MC/MCR loop.

(c) The execution of the program jumps from the part of the program inside the MC/MCR loop to the part of the
program inside the MC/MCR loop.

(d)  The execution of the program jumps from the part of the program inside the MC/MCR loop to the part of the
program outside the MC/MCR loop.

(e) The execution of the program jumps from the part of the program inside one the MC/MCR loop to the part of
the program inside another the MC/MCR loop.

2. When the instruction MC is executed, the previous state of the switch contact is put onto the top of the stack
inside the PLC. The stack is controlled by the PLC, and can not be changed by users. When the instruction
MCR is executed, the previous state of the switch contact is popped from the top of the stack. Under the
conditions listed in (b), (d), and (e) above, the number of times the items are pushed onto the stack may be
different from the number of times the items are popped from the stack. When this situation occurs, at most 32
items can be pushed onto the stack, and the items can be popped form the stack until the stack is empty.
Therefore, when CJ or CJP is used with MC and MCR, you have to be careful of the pushing of the item onto
the stack and the popping of the item from the stack.

NETWORE 1
X0.0 MC
| | E
I n
No
NETWORE 2
X0.2 C]
| | E
I n
LABEL1 >
NETWOREK 3
X0.3 C]
| | E
I n
LABEL 2 {7
NETWORK 4
X0.1 M
| | E
| n
N1 M
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NETWORK 5 LABEL 2

SM400 Y01
_| | ¢
| L}
NETWOREK 6
MZR
M1 M
NETWORK 7 LABEL 1:
SM400 Y0.0
| | {
11 5
NETWOREK 8
MR
No M
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Example 3:

The states of the devices are listed below.

. State of the contact State of the contact during CJ State of the output coil during CJ
Device . . ;
before CJ execution execution execution
M1, M2, and M3 are | M1, M2, and M3 are switched from Y0.1'1, M20. and S1 are OFF.
Y, M, and OFF. OFF to ON.
S M1, M2, and M3 are | M1, M2, and M3 are switched from 1
ON. ON to OFF. Y0.1 ', M20, and S1 are ON.
M4 is OFF. M4 is switched from OFF to ON. The timer is not enabled.
The timer stops counting
Timer . . ) immediately. When MO is switched
M4 is ON. M4 is switched from ON to OFF from ON to OFF, the timer is reset to
0.
M6 is OFF. M6 is switched from OFF to ON. ST1 is not enabled.
Accumula If the instruction CJ is executed after
tive timer | g is ON. M6 is switched from ON to OFF. the accumulative timer is enabled,
the accumulative timer stops
counting.
ED/I'ZFand M10 are M10 is ON/OFF. The counter is not enabled.
Counter '
M7 is OFF. M10 is . CO0 stops counting. When MO is
ONJ/OFF. M10 is ON/OFF- switched OFF, CO keeps counting.
M11 is OFF. M11 is switched from OFF to ON The applied instruction is not
Applied executed.
instruction iad i ; ioh i
M11 is ON. M11 is switched from ON to OFF The applied instruction which is
skipped is not executed.

*1:Y0.1 is a dual output. When MO is OFF, Y0.1 is controlled by M1. When MO is ON, Y0.1 is controlled by M12.
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METWORIK 1
Lol I
| | Fin
LAFELL S
MNETWORK 2
M1 il
| | ¢ )
METWORK, 3
W2 W20
| | ¢ )
METW ORI 4
M3 51
| | ¢ )
METWORK &
4 TM™E
| | Fn
1 |
To =1
52
METWWORI B
M5 Tl
|
I I — (R)
METWWORK 7
Mé TME
| | Fn
1 |
ST 51
10 —fs2
MNETWORK 8
M7 [81]
| | (R)
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METWORK 9
ML0 CNT
| §
| |
oSl
an_fe2
METWORK 10
M1l MOV
N s
EJ ) . Ty
METWORK 11 LABELL:
MO ]
1 R
LABEL&4 L8
METWORK 12
M12 ¥0.1
| | ()

Additional remark:
Please refer to ISPSoft User Manual for more information about the use of the label.
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FB/FC Instruction Operand Description

FC JMP S Unconditional jump

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S

Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

P
En S : Jump destination
S
Explanation:

1. The execution of the program jumps to the part of the program specified by the pointer without any condition.

2. If the program specified by the label is prior to the instruction JMP, the watchdog timer error will occur, and the
PLC will stop running. Please use the instruction carefully.

3.  When the instruction is executed, the actions of the devices are as follows.

® The state of Y, the state of M, and the state of S remain the same as those before the execution of the jump.
® The timer stops counting.

® |[f the instruction which is used to reset the timer is driven before the jump is executed, the timer will still be in
the condition of being reset during the execution of the jump.

® The general applied instructions are not executed.
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Manual

FB/FC

Instruction

Operand

Description

FC

GOEND

Jumping to END

Graphic expression:

When the condition is met, the execution of the program jumps to END in the program.

Function blocks and interrupt tasks do not support the instruction. Besides, the instruction can not be between

Pulse instruction

16-bit instruction (1 step)

32-bit instruction

AH Motion CPU

the instruction FOR and the instruction NEXT.

GOEMD
Explanation:
1.
2.
3.

When the instruction GOEND is executed, the instructions skipped are not executed, the data in all devices is

unchanged, and the states of all devices are also unchanged.
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3.8 Program Execution Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit 32-bit instruction
FC DI - - Disabling the interrupt 1
FC El - - Enabling the interrupt 1
FC IMASK - - Controlling the interrupt 3
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Manual

FB/FC

Instruction

Operand

Description

FC

DI

Disabling the interrupt

Graphic expression:

DI

Pulse instruction

16-bit instruction (1 step)

32-bit instruction

AH Motion CPU
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FB/FC Instruction Operand Description

FC El - Enabling the interrupt

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16# | “$" | DF
S

Pulse instruction 16-bit instruction (1 step) 32-bit instruction

- AH Motion CPU -

Graphic expression:

EI

Explanation:

1.

Example:

The use of the instruction El indicates that the interrupt task is allowed to be used in the program. (Please refer
to ISPSoft User Manual for more information about Task.)

The interrupt task is allowed to be used between the instruction El and the instruction DI in the program. When
there is no part of the program in which the interrupt is disabled, you can choose not to use the instruction DI.

During the execution of one interrupt task, other interrupts generated will not be executed, but will be
memorized. Not until the execution of the present interrupt task is complete will the next interrupt task be
executed.

When several interrupts occur, the interrupt task which should be executed first has higher priority. When
several interrupts occur simultaneously, the interrupt task whose pointer number is smaller is executed first.

When the interrupt task occurring between DI and EIl can not be executed immediately, the interrupt request is
memorized once, and the interrupt task is executed in the part of the program in which the execution of the
interrupt task is allowed.

When the immediate I/O signal is required in the execution of the interrupt task, you can use the instruction REF
in the program to refresh the state of the I/O.

If the PLC runs and the part of the program Cyclic_0 between the instruction El and the instruction DI is scanned,

the

interrupt task is executed when it is enabled. When the execution of the interrupt task is complete, the main

program is executed.
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The program Cyclic_0:

NETWORK 1

X0.0 Y0.0

— | (

NETYYORK 2

EI

NETYORK 3

X0.1 Y0.1

— | (

NETWORK 4

DI

The interrupt task:

NETWORK 1

SM400 Y1.0

— | ()

Additional remark:

There are 256 interrupt tasks, i.e. task I0~task 1255.

1.

The /O interrupts (10~131)

The I/O interrupts are used by the special high-speed module. The interrupt conditions and the interrupt
numbers are set in HWCONFIG in ISPSoft, and the interrupt programs are downloaded to the PLC. If the
interrupt conditions are satisfied when the PLC runs, the corresponding interrupt programs will be executed.

The communication interrupts (132 and 133)

The communication interrupt can be used as the instruction RS, that is, the receiving of the specific character
triggers the interrupt, or can be used as the general interrupt.

Please refer to the explanation of the instruction RS for more information.
COM1: 132

COM2: 133

24 V low voltage interrupt

Whether the external 24 V voltage is normal can be checked by the terminals VS+ and VS- on AHPS05-5A. If
the external 24 V voltage is abnormal, you can execute the corresponding program by means of the interrupt
subroutine 134.

Note: If the external 24 V voltage of a backplane is abnormal, the corresponding bit in SR731 will be set to ON.
After the external 24 V voltage of the backplane returns to normal, the bit will be set to OFF. The high 8 bits in
SR731 are reserved bits.
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SR731

| Bit 15 ~8 |git 7[it 6|t slgit 4[Bit 4 Bit2| Bit1[Bito]
F———— Reserved bits } For the backplanes ———]
For example:

(a) If the external 24 V voltage of the local main backplane is abnormal, bit 0 in SR731 will be set to ON.
(b) If the external 24 V voltage of the first local extension backplane is abnormal, bit 1 in SR731 will be set
to ON.

The external interrupts (140~1251)

If a peripheral device, e.g. a special I/O module, sends an interrupt request, the PLC will execute the specific
interrupt task.

The timed interrupts (1252~1255)

Timed interrupt 0 (1252): The default value is 100 milliseconds (1~1000 milliseconds).
Timed interrupt 1 (1253): The default value is 40 milliseconds (1~1000 milliseconds).
Timed interrupt 2 (1254): The default value is 20 milliseconds (1~1000 milliseconds).
Timed interrupt 3 (1255): The default value is 10 milliseconds (1~1000 milliseconds).

The timed interrupt task is executed every specific period of time. For example, the timed interrupt task is
executed every 10 milliseconds.

The priority order is a follows.

Interrupt Description Priority order
number
10 I/O interrupt 0 1
11 I/O interrupt 1 2
12 I/O interrupt 2 3
13 I/O interrupt 3 4
14 I/O interrupt 4 5
15 I/O interrupt 5 6
16 I/O interrupt 6 7
17 I/O interrupt 7 8
18 I/O interrupt 8 9
19 I/O interrupt 9 10
110 I/O interrupt 10 11
111 I/O interrupt 11 12
112 I/O interrupt 12 13
113 I/O interrupt 13 14
114 I/O interrupt 14 15
115 I/O interrupt 15 16
116 I/O interrupt 16 17
17 I/O interrupt 17 18
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Interrupt Description Priority order
number
118 I/O interrupt 18 19
119 I/O interrupt 19 20
120 I/O interrupt 20 21
121 I/O interrupt 21 22
122 I/O interrupt 22 23
123 I/O interrupt 23 24
124 I/O interrupt 24 25
125 I/O interrupt 25 26
126 I/O interrupt 26 27
127 I/O interrupt 27 28
128 I/O interrupt 28 29
129 I/O interrupt 29 30
130 I/O interrupt 30 31
131 I/O interrupt 31 32
132 Reserved 33
133 Reserved 34
134 Reserved 35
135~139 Reserved 36~40
140~1251 External interrupt 41~252
Timed interrupt 0
1252 Default value:p1 00 ms (1~1000 ms) 253
Timed interrupt 1
1253 Default value:p40 ms (1~1000 ms) 254
Timed interrupt 2
1254 Default value:p20 ms (1~1000 ms) 258
Timed interrupt 3
1285 Default value:p10 ms(1~1000 ms) 256
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FB/FC Instruction Operand Description
FC IMASK S Controlling the interrupt
o - %)
@ | = s | c| S| =]|o|lc|®x®| S| 3ol
Data type 8 % g e = g Z = = o P = z 2y
o I S O - I S e R - N I
S o ]

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF
S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

IMASE

S : Data source

Explanation:

1. The values of the bits in S~S+15 determine whether the interrupts are enabled or disabled. When the value of
the bit is 1 and the instruction El is executed, the corresponding interrupt is executed. When the value of the
bit is 0, the corresponding interrupt can not be executed.

2. When the instruction is executed, the values in S~S+15 are transferred to SR623~SR638.

3. When the instruction is not executed, the values of the bits in SR623~SR638 determine whether the interrupts
are enabled or disabled.
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S +1

S+2

S+3

S +4

S+5

S +6

S+7

S+8

S+9

[115[a] sz ] o o8] 17 [ s is[ia| 13| i2] 11 ] 10

[131]130] 120|128 [127 | 126 | 125] 124123 | 122 | 121|120 | 119 | 118[ 117 [ 116 |

[147 | 146 | 145 | 144 [143 | 142 [ 141] 140] 130 138 | 137 [ 136 [135 | 134 [ 133 ] 132

163 162] 161|160 [ 150 | 158 | 157] 156] 155 | 154 | 153|152 151 | 150 [ 149 ] 148]

[179]178[177]176 [175 ] 174 [ 173] 172|171 [170 | 160] 168 | 167 [ 166 | 165 | 164

[195 [ 194 [ 193] 192 {191 | 190] 189 188] 187 [ 186 | 185|184 [183 | 182 181 [ 180 |

[1111]1110]1109[1108]1107]1106]1105]1 1041 103] 1102110 1f1100] 199 [ 198 | 197 [ 196 |

[11271126]1125]1124]1123]1122]1121]1120]1110)1 118111 7] 116 [1118f 11411431112

[11aq1142)1141]1140]1139]1138[1137]1136]1135]1 13411331 132]1 13 1] 130]1 129 1128

[115d115¢]1157]1156]1155]1154]1153] 1152115 1]1150]114f1148]114 7] 146]1 1451144

s+10 [117817a|1173)1172]1171[1170f 1169|116 8]116 7] 166]1165] 1641 163]1162]116 1] 1160

s+11 [1191190]1189]1188|1187]1186[1185] 184f 18311821 181]1180[1179]1178[1177]117¢]

s+12 [1207]1206[1205]1204]1203]1202]1201|1200f 199]1198]1197]1196]1195[1 19411931197

s+13 [1i229i222]1221]1220[1219]1218f1217] 216|121 5]1214)1 213|121 2]1211]1210] 12091208

s+14 [12391238|1237]1236]1235]1234]1233] 232] 23 1]1230]1220] 2281 2271226 12251224

s+15 |1258|i254]1253]1252]125 1] 125 0] 124 9] 248] 247 12461245124 4] 243124 2] 124 1] 1240

Additional remark:

If S~S+15 exceed the device range, the instruction is not executed, SMO is ON, and the error code in SRO is

16#2003.
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3.9 I/0 Refreshing Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit 32-bit instruction
FC REF - v Refreshing the I/O 5
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FB/FC Instruction Operand Description
FC REF P D,n Refreshing the I/O
@] — [4))
W = s c c — o = Py 5 = =
Data type 8 % g o = g - = = o E = g Py
= ] 2 = =S 5 S =S P > Py = %
D [
n
Device | X Y M S C |HC/AC| D L |[SM|SR| E |PR| K |16#| “$" | DF
D O O O @)
n [ [ [ ) [ ) O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
REF REFP D 1/0 point whose state is refreshed
En En
D D
N N n Number of I/O points whose states are
refreshed. n =1~256
Explanation:

The 1/O states are not refreshed until the instruction END is executed. When the scanning of the program starts, the
states of the external inputs are read and stored in the memory. After the instruction END is executed, the states of
the outputs in the memory is sent to the output terminals. Therefore, you can use this instruction when you need the
latest 1/0 data in the operation process.

Example 1:

When X0.0 is ON, the PLC refreshed the states of the inputs X0.0~X0.15 immediately without any delay.

NETWORK 1
¥0.0 REF
_| I En
¥0.0 D
16 —n
Example 2:

When X0.0 is ON, the output signals from Y0.0~Y0.7 are sent to the output terminals. The output signals are
refreshed immediately without the need to wait for the execution of the instruction END.

NETWORK 1

X0.0 REF

| |

| | En

¥0.0 40
g —n
Additional remark:
1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is

16#2003.
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2. If n is larger than 256, or if n is less than 1, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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3.10 Convenience Instructions

Instruction

FB/FC 16-bit 32-bit inslz:‘ulzgon Description Step
FC ALT - v Alternating between ON and OFF 3
FC TTMR - - Teaching timer 5
FC STMR - - Special timer 7
FC RAMP - - Ramp signal 9
FC MTR - - Matrix input 9
FC ABSD DABSD - Absolute drum sequencer 9
FC INCD - - Incremental drum sequencer 9
FC - DPID - PID algorithm 35
FC - DPIDE - PID algorithm 43
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FB/FC Instruction Operand Description
FC ALT P D Alternating between ON and OFF
(] — »
o = s c = - o - Py 2 — o bl
Data type 8 % g o = g - = =z o m = z Py
= 8 2 2 = = 5 S = 2 Py S z
D [

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

D o o o o o ®
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -

Graphic expression:

ALTP ALTF

En En D : Destination device

Explanation:
1. When the instruction ALT is executed, the state of the device specified by D alternate between ON and OFF.
2. Generally, the pulse instruction ALTP is used.

Example 1:

When X0.0 is switched from OFF to ON for the first time, Y0.0 is ON. When X0.0 is switched from OFF to ON for the
second time, Y0.0 is OFF.

NETWORK 1

X0.0 ALTP

— | :

O'l¥o.0

Example 2:

In the beginning, MO is OFF. Therefore, Y0.0 is ON, and Y0.1 is OFF. When X0.0 is switched from OFF to ON for
the firs time, MO is ON. Therefore, Y0.1 is ON, and Y0.0 is OFF. When X0.0 is switched from OFF to ON for the
second time, MO is OFF. Therefore, Y0.0 is ON, and Y0.1 is OFF.
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NETWOREK 1

X0.0 aLT

) -

NETYORE 2

[ 1] Y00
—/ ()

NETYWORE 3

Mo .1

— | ()
E Example 3:

When X0.0 is ON, TO generates a pulse every two seconds. The output YO0.0 alternates between ON and OFF
according to the pulses generated by TO.

NETWORK 1
X0.0 TO THR.
| | <1 E
— | /] :
T0 {51
20 452
NETWORK 2
10 X0.0 ALTP
| | | 1 E
| I I "
Dl—¥0.0
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FB/FC Instruction Operand Description
FC TTMR n,D Teaching timer
o — (%))
W =3 s c c — o) - by 5 - 3
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
n o o
D [ ®
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
n [ [ o o ® ® O O
D [ [ o o ® ®
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

TTMR. n : Multiplier
n 8] D : Device in which the time is stored
Explanation:
1. A second is taken as the timing unit. The time for which the button switch has been turned ON is multiplied by

n, and the product is stored in D. D+1 is for system use only. When the instruction is executed, the value in
D+1 can not be altered. Otherwise, the time will be counted incorrectly.

2. When the conditional contact is ON, D is reset to 0.

3. Setting the multiplier: When n is 0, D takes a second as the timing unit. When n is 1, the time for which the
button switch has been turned ON is multiplied by 10, and D takes 100 milliseconds as the timing unit. When n
is 2, the time for which the button switch has been turned ON is multiplied by 100, and D takes 10
milliseconds as the timing unit.

n D
KO (unit: 1 second) 1xT
K1 (unit: 100 milliseconds) 10xT
K2 (unit: 10 milliseonds) 100xT

4. When the on-line editing is used, please reset the conditional contact to initialize the instruction.

5. The operand n should be within the range between 0 and 2.
Example 1:
1. The time for which the button switch X0.0 has been turned ON is multiplied by n, and the product is stored in
DO.
2. When X0.0 is switched OFF, the value in DO is unchanged.
METYWORK 1

X0.0 TTMR
| | En
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xo.q | I

DO

H?\ l«—>]

The time for which The time for which
the button switch is the button switch is
turned on. turned on.

(Unit: Second) (Unit: Second)

Additional remark:

1. If D+1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If nis less than 0, or if n is larger than 2, the instruction is not executed, SMO0 is ON, and the error code in SRO
is 16#200B.

3. If you declare the operand D in ISPSoft, the data type will be ARRAY [2] of WORD/INT.
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FB/FC Instruction Operand Description
FC STMR S,D,m Special timer
@] — [4))
o = s c = = o - 2 o - o =
e | 8181818121252 (5|88 5|82
S [
D [ ]
m o o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K |16# | “$” | DF
S O
D o o [ ] [ ] ) [ ] [ ] [ ]
m o o ) [ ] [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -
Graphic expression:
STMR S : Timer number. S =T0~T2047
o D : Output device
m m : Setting value of the timer
Explanation:

1. The instruction STMR is used to generate the off-delay relay, the one-shot circuit, and the flashing circuit.

2. The timer specified by the instruction TMR takes 100 milliseconds as the timing unit.

3. The timer specified by the instruction STMR can not be used repeatedly.

4. D occupies four consecutive devices.

5. Before the instruction is executed, please reset D~D+3.

6. When the conditional contact is not enabled and the value of the device meets one of the two conditions
mentioned below, D, D+1, and D+3 are ON for m seconds before they are switched OFF. When the
conditional contact is not enabled and the value of the device does not meet either of the two conditions
mentioned below, D~D+3 keep OFF.

® The value of the timer is less than or equal to m, D is ON, and D+1 is OFF.

(] The value of the timer is less than m, D +2 is OFF, and D, D+1, and D+3 are ON.

) When the on-line editing is used, please reset the conditional contact to initialize the instruction.
o The operand m should be within the range between 1 and 32767.
Example:

1. When X0.0 is ON, the instruction STMR specifies the timer TO, and the setting value of TO is five seconds.

2. Y0.0 is the off-delay contact. When X0.0 is switched from OFF to ON, Y0.0 is ON. Five minutes after X0.0 is
switched from ON to OFF, Y0.0 is OFF.

3. When XO0.0 is switched from ON to OFF, Y0.0 is ON for five seconds.
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4. When X0.0 is switched from OFF to ON, Y0.2 is ON for five seconds.

5. Five seconds after X0.0 is switched from OFF to ON, Y0.3 is ON. Five seconds after X0.0 is switched from
ON to OFF, Y0.3 is OFF.

NETWORK 1

X0 STMR.

=

[
L}

TO
50 —m

N
0 | B

—Y0.0

0

GTE .

1 5seconds : '5seconds
. 5seconds - ESSeconds
0.2 i [ ]
‘5 seconds i Do
Y0.3 [ ; 5
5seconds 5seconds 5seconds

6. When the conditional contact X0.0 is followed by the normally-closed contact Y0.0, the flashing currents pass
through Y0.1 and Y0.2. When X0.0 is switched OFF, Y0.0, Y0.1, and Y0.3 are switched OFF, and TO is reset

to 0.
NETWORK 1
X0.0 ¥0.3 STMR
| | |
11 I/I
To{5 Dl-vo.0
50 m
X0.0
Y0.1 \ \ \ \
5seconds
Y0.2 \ \ \
5seconds
Additional remark:
1. If D+3 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is

16#2003.
2. If m is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.

3. If you declare the operand D in ISPSoft, the data type will be ARRAY [4] of BOOL.
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FB/FC Instruction Operand Description
FC RAMP S1,S2,D,N Ramp signal
g — [4))
o = s c = = o - 2 o - o =
Data type 8 % g e = g - = = i m = b X
= o Z z = 5 S = = b Py = %
S1; SZ . .
D o )
N o )
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “$” | DF
S1, S2 [ ] [ [ [ [ ] [ ]
D [ [ [ [ [ [ ]
N [ [ [ [ [ [ O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -
Graphic expression:
R AMP S+ : Initial value of the ramp signal
S2 : Final value of the ramp signal
=1 O
o N : Number of scan cycles
M D : Duration of the ramp signal
Explanation:
1. The instruction is used to get the slope. The slope is linear, and has an absolute relationship with the scan
time.

2. The initial value of the ramp signal and the final value of the ramp signal are written into $4 and S, respectively
in advance. When the driving contact is ON, the value in D increases from the setting value in S1 to the setting
value in S2. The number of scan cycles is stored in D+1. When the value in D is equal to that in Sz, or when
the value on D+1 is equal to n, SM687 is ON.

3. When the conditional contact is not enabled, the value in D, D+1 is 0, and SM687 is OFF.
4. When the on-line editing is used, please reset the conditional contact to initialize the instruction.
5. Please refer to ISPSoft User Manual for more information related to the fixing of the scan time.

6. The operand n should be within the range between 1 and 32767.

Example:
When the instruction is used with the analog signal output, the action of cushioning the start/stop can be executed.
1. Suppose the instruction is being executed. When X0.0 is switched OFF, the execution of the instruction stops.

When X0.0 is ON again, SM687 is OFF, D12 is reset to the setting value in D10, D13 is reset to 0, and the
calculation is restarted.

2. When SM686 is OFF, SM687 is ON, D12 is reset to the setting value in D10, and D13 is reset to 0.
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NETWORK 1
X0.0 RAMP
— |
pio {51 Ol-p12
D11 {52
100 M
D11
D10
D12 | D12
| D11
|
D10 : !
|
<> <>
The numberofscan cycle is N. The numberofscan cycle is N.
D10<D11 D10>D11

The number of scan cycle is storedinD13.
Additional remark:

1. If D+1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If nis less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.
3. If you declare the operand D in ISPSoft, the data type will be ARRAY [2] of WORD/INT.

4. When SM686 is ON/OFF, the value in D12 changes as follows.

SM686=0ON SM686=0FF

X0.0_ | L X0.0_| |

The signal is enabled. The signal is enabled.

D1 -~

D12
D10 r///

SM687 [ ] SM687 N ]
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FB/FC Instruction Operand Description
FC MTR S, D4, D2, N Matrix input
] — (%)
@ | = s | c | S| =z|o|lcl|2|%|3a|o]l4d
Data type 8 % g o = g - = =z i m = z Py
c |88 |85 S| 2| 5
S ([ J
D4 o
D2 o
N [ o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S O
D4 O
D, O O O O O O O
N [ [ [ [ o o o o O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

MTR S : Initial input device in the matrix scan
En Ds : |Initial output device in the matrix scan
S b2
D1 D2 : |Initial corresponding device in the matrix scan
1

N : Number of rows which are scanned
Explanation:

1. S specifies the initial input device in the matrix scan. The eight devices starting from the device specified by S

are the input devices in the matrix scan.

2. D1 specifies the transistor output device Y as the initial device in the matrix scan. When the conditional
contact is OFF, the states of the n devices starting from D1 are OFF.

3. One row of inputs is refreshed every scan cycle. There are 16 inputs in a row, and the scan starts from the
first row to the nth row.

4. The eight input devices starting from the device specified by S are connected to the n output devices starting
from the device specified by D1 to form the n rows of switches. The states of the n rows of switches are read
in the matrix scan, and stored in the devices starting from the device specified by D2.

5. When the instruction is used, you can connect at most 8 rows of input switches in parallel to get 64 inputs
(8x8=64).

6. The interval between the time when the instruction is executed and the next time when it is executed should
be longer than the time it takes for the states of the 1/0 points on the module to be refreshed. Otherwise, the
correct states of the inputs can not be read.

7. Generally, the conditional contact used in the instruction is the normally-open contact SM400.

8. The operand n should be within the range between 2 and 8.
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Example 1:

1.

2.

When MO is ON, the instruction MTR is executed. The states of the two rows of switches are read in order,
and stored in the internal relays M10~M17 and M20~M27 respectively.

NETWOREK 1
Mo MTR
— | e
0.0 > L21-™M10
¥Yo.0 {01
g ]

The diagram below is the external wiring diagram of the 2-by-8 matrix input circuit which is composed of
X0.0~X0.7 and Y0.0~Y0.7. The corresponding internal relays of the 16 switches are M10~M17 and

M20~M27.
|v|20 |v|21 |v|22 |v|23 ‘M24 ‘MZS ‘MZG ‘MZ?
YO0.1
Y0.0
X0.1 X0.2 X0.3 X0.4 X0.5 X0.6 X0.7

TR

|M1O |M11 |M12 ‘M13 ‘M14 ‘M15 ‘M16 ‘M17

| x0.0] x0.1| X0.2] x0.3[ x0.4| x0.5] x0.6] X0.7]

The eight input devices starting from X0.0 are connected to the two output devices starting from Y0.0 to form
the two rows of switches. The states of the two rows of switches are read in the matrix scan, and stored in the
devices starting from M10 specified by D,. That is, the states of the first row of switches are stored in
M10~M17, and the states of the second row of switches are stored in M20~M27.

The first row of input signals are read.

M@_’/@Er

The second row of input signals are read.

\
Y0.1 | '/kj[

Additional remark:

1.

If S+7, D1+n-1, or D2+(n*8)-1 exceeds the device range, the instruction is not executed, SMO is ON, and the
error code in SRO is 16#2003.

If nis less than 2, or if n is larger than 8, the instruction is not executed, SMO is ON, and the error code in SRO
is 16#200B.

If you declare the operand S in ISPSoft, the data type will be ARRAY [8] of BOOL.
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FB/FC Instruction Operand Description
FC D*| ABSD S1,S2,D,N Absolute drum sequencer
@] — [4))
@ | 2 s | c| S| =z=|lo|c|z&|%]| 3| ol
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 S = = b Py = %
$1, S ® o o o*
D o/0
N o o ([ o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, S2 o o o ) ) ) [ ] [ ] [ ]
D [ ] [ ] [ ] [ ] ) [ ] [ ] [ ]
N [ ] [ ] ) [ ] [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
AESD DAESD S1 : |Initial device in the comparison
Er .
S2 : Comparison value
51 Ol J51 D
52 52 D : Comparison result
I | .
N : Number of comparison groups
Explanation:
1. The instruction ABSD is used to generate multiple pulses corresponding to the current values of the counter.

2. Only the instruction DABSD can use the 32-bit counter.
3. When the instruction ABSD is used, n should be within the range between 1 and 256. When the instruction
DABSD is used, n should be within the range between 1 and 128.
Example 1:

1. Before the instruction ABSD is executed, the instruction MOV is used to write the setting values in
D100~D107. The values in the even devices are minimum values, and the values in the odd devices are
maximum values.

2. When X0.0 is ON, the current value of the counter C10 is compared with the maximum values and the
minimum values in D100~D107, and the comparison results are stored in M10~M13.

3. When X0.0 is OFF, the original states of M10~M13 are unchanged.
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When the current value of C10 is within the range between the minimum value and the maximum value,
M10~M13 are ON. Otherwise, M10~M13 are OFF.

NETWORK 1
X0.0 ABSD
| |
I
Dioo {51 0HM10
cio 32
4 M
NETWORK 2
X0.1 c10 c10
| | 1 {
—/| [ 1 (R)
NETWORK 3
X0 CMNT
| 1 E
[ | 4
cio051
400 32

Minimum value Maximum value Current value of C10 Output
D100=40 D101=100 40<C10=100 M10=ON
D102=120 D103=210 120<C10<210 M11=0ON
D104=140 D105=170 140<C10£170 M12=0ON
D106=150 D107=390 150<C10<390 M13=ON

Suppose the minimum value is larger than the maximum value. When the current value of C10 is less than the
maximum value (C10 < 60), or when the current value of C10 is larger than the minimum value (C10 > 140),

M12 is ON. Otherwise, M12 is OFF.

Minimum value Maximum value Current value of C10 Output
D100=40 D101=100 40<C10<100 M10=ON
D102=120 D103=210 120<C10<210 M11=0ON
D104=140 D105=60 60<C10<140 M12=0OFF
D106=150 D107=390 150=C10<390 M13=ON
40 100

M10 |

120 210

M11

390

400
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Additional remark:

1.

If S+2*n-1 used in the instruction ABSD exceeds the device range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

If S+4*n-1 used in the instruction DABSD exceeds the device range, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#2003.

If D+n-1 used in the instruction ABSD exceeds the device range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

If D+2*n-1 used in the instruction DABSD exceeds the device range, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#2003.

If n used in the instruction ABSD is less than 1 or larger than 256, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#200B.

If n used in the instruction DABSD is less than 1 or larger than 128, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC INCD S1,S2,D,N Incremental drum sequencer
@] — [4))
@ =2 S C c — @] — Py 5 — o —
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S1; SZ . .
D [ ]
N o )
Device | X Y M S T C |HC/AC | D L [SM|SR| E |PR| K |16#| “$" | DF
S1, S2 o [ [ o ) [ ] ) [
D [ ] ) [ ] ) ) [ ] [ ] [
N o ) ) [ ] ) [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -
Graphic expression:
THCD S1 : Initial device in the comparison
Sz : Counter number
51 O
5z D : Comparison result
It
N : Number of comparison groups
Explanation:
1. The instruction INCD is used to generate multiple pulses for a pair of counters.
2. The current value of S2 is compared with the setting value in S1. When the current value matches the setting
value, the current value of S2 is rest to 0, and the current comparison group number is stored in S2+1.
3. After the comparison between the current values of S2 and the n groups of values is complete, SM688 is ON
for a scan cycle.
4. When the conditional contact is not enabled, the value in S2 is 0, the value in S2+1 is 0, D~D+n-1 are OFF,
and SM688 is OFF.
5. When the on-line editing is used, please reset the conditional contact to initialize the instruction.
6. The operand n should be within the range between 1 and 256.
Example:
1. Before the instruction INCD is executed, the instruction MOV is used to write the setting values in D100~D104.
The values in D100~D104 are 15, 30, 10, 40, and 25 respectively.
2. The current values of C10 is compared with the setting values in D100~D104. When the current value
matches the setting value, C10 is rest to 0, and counts again.
3. The current comparison group number is stored in C11.
4. When the value in C11 changes by 1, M10~M14 act correspondingly. Refer to the timing diagram below.
5. When the comparison between the current values of C10 and the values in D100~D104 is complete, SM688
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is ON for a scan cycle.

When XO0.0 is switched from ON to OFF, C10 and C11 are reset to 0, and M10~M14 are switched OFF. When
X0.0 is ON again, the execution of the instruction starts from the beginning.

NETWORK 1
X0.0 SM407 CHNT
| | | |
11 (I En

10451
100 {32

NETWORK 2
X0.0 INCD

_I I En

p100 51 Dl-M10
c1o0s2?
541
X0.0
40 P
30 Co 30

Cc10
Currentvalue

C11 b 3

Currentvalue | g

o[ SIS
M11 ] 1 I
WP N R

M13 ’—3[

M14 ’—3[

SM688 [

Additional remark:

1.

If S2+1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If S1+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.

If you declare the operand S2 in ISPSoft, the data type will be ARRAY [2] of WORD/INT.
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FB/FC

Instruction

Operand

Description

FC D*

PID

Refer to below table

PID algorithm

Data type

1004
adom

adomda

adom

ININ
1NIan

LNI

INIa

INIT

v3d
v3yl
AL

1NO

ONIYLS

PID_RUN

SV

PV

PID_MODE

.*

PID_MAN

.*

MOUT_AUTO

.*

CYCLE

.*

Kp

Ki

Kd

PID_DIR

.*

ERR_DBW

MV_MAX

MV_MIN

MOUT

I_MV

Mv

Device

C | HC/AC

SM

SR

m
0
Py
A

16#

DF

PID_RUN

SV

PV

PID_MODE

PID_MAN

MOUT_AUTO

CYCLE

Kp

Ki

Kd

PID_DIR

ERR_DBW

MV_MAX

MV_MIN

MOUT

I_MV

Mv

(BN NN NN BN NN BN NN BN NN BN BN BN NN NN BN BN Nie)

(BN NN NN BN NN BN NN BN NN BN NN NN NN NN BN BN Nis
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Pulse instruction

16-bit instruction

32-bit instruction

Instructions

- AH Motion CPU

Graphic expression:

PID_RUN Enabling the PID algorithm
SV Target value (SV)
PV Process value (PV)
DFID
i PID_MODE PID control mode
_FID_E1M MV
o PID_MAN PID A/M mode (PID_MAN)
|F¥ MOUT_AUTO : MOUT_AUTO
P _MOD] o
_IpD MaN CYCLE Sampling time (CYCLE)
OUT AL Ko Proportional gain (Kp)
JC¥CIE
gn Ki Integral gain (Kj)
K Kq Derivative gain (Kq)
&4 PID DIR PID forward/reverse direction
JFID_DIE - (PID_DIR)
_|ERE_DBW Range within which the error value is
b wase ERR_DBW count as 0 (ERR_DBW)
v M MV_MAX Maximum output value (MV_MAX)
- II“{I?{?!T MV_MIN Minimum output value (MV_MIN)
MOUT Manual output value (MOUT)
_MV Accumulated integral value (I_MV)
Mv Output value (MV)
Explanation:

1. The instruction is used to implement the PID algorithm. After the sampling time is reached, the PID algorithm
is implemented. PID stands for Proportional, Integral, Derivative. The PID control is widely applied to
mechanical equipments, pneumatic equipments, and electronic equipments.

2. The setting of the parameters is as follows.

Interface Function Setting range Description
) True: The PID algorithm is implemented.
Enabling the PID ]
PID_RUN algorithm False: The output value (MV) is reset to 0, and the PID
9 algorithm is not implemented.

Range of single-precision

SV SV ) ) Target value
floating-point numbers
Range of single-precision

PV PV ) ] Process value
floating-point numbers
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Interface Function Setting range Description
0: Automatic control
When PID_MAN is switched from ON to OFF, the output
value (MV) then is involved in the automatic algorithm.
1: The parameters are tuned automatically for the temperature
control.
When the tuning of the parameters is complete, the device is
PID_MODE PID control mode automatically set to 0, and is filled in with appropriate
parameters Kp, K|, and Kbp.
2: Automatic control
When PID_MAN is switched from ON to OFF, the MV
involved in the internal algorithm is involved in the automatic
algorithm.
If the setting value exceeds the range, it will be counts as 0.
True: Manual
The MV is output according to the MOUT, but it is still
within the range between the MV_MIN and the MV_MAX.
When PID_MODE is set to 1, the setting is ineffective.
PID_MAN PID A/M mode
False: Automatic
The MV is output according to the PID algorithm, and the
output value is within the range between MV_MIN and
MV_MAX.
True: Automatic
MOUT automatic The MOUT varies with the MV.
MOUT_AUTO
change mode False: Normal
The MOUT deos not vary with the MV.
When the instruction is
scanned, the PID algorithm is
implmented according to the
sampling time, and the MV is
refreshed. If Ts is less than 1, it
o 1~2,000 will be count as 1. If Ts is larger
Cycle Sampling time (Ts) o
(unit: 10ms) than 2000, it will be count as
2000. When the instruction PID
is used in the interval interrupt
task, the sampling time is the
same as the interval between
the timed interrupt tasks.
It is the magnified proportional
. value of the error between the
Range of positive ”
. . . . SV and the PV. If the magnified
Kp Proportional gain (Kp) | single-precision

proportional value of the error is

floating-point numbers
g-p less than 0, the K, will be count

as 0.
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Instructions

Interface Function Setting range Description
Range of positive It is the integral gain (Ki). If the
Ki Integral gain (Ki) single-precision integral gain is less than 0, the
floating-point numbers Ki will be count as 0.
Range of positive It is the derivative gain (Kq). If
Ka Derivative gain (Kq) single-precision the derivative gain is less than
floating-point numbers 0, the Kq will be count as 0.
PID DIR PID forward/reverse True: Reverse action (E=SV-PV)
- direction False: Forward action (E=PV-SV)
The error value (E) is the
difference between the SV and
o . the PV. When the setting value
Range within which ) . . L
. Range of single-precision | is 0, the function is not enabled.
ERR_DBW the error value is ) ) -
floating-point numbers For example, the E within the
countas 0 .
range between -5 and 5 will be
count as 0 if the setting value is
5or-5.
Suppose MV_MAX is set to
1,000. When the MV is larger
than 1,000, 1,000 is output. The
MV MAX Maximum output | Range of single-precision | value in MV_MAX should be
- value floating-point numbers larger than that in MV_MIN.
Otherwise, the maximum MV
and the minimum MV will be
reversed.
. ) . Suppose MV_MIN is set to
Minimum output | Range of single-precision )
MV_MIN ) . -1,000. When the MV is less
value floating-point numbers .
than -1,000, -1,000 is output.
MOUT Manual output value It is used with the PID_MAN mode. You set the MV directly.
The accumulated integral value
T is only for reference. It still can
e
be cleared or modified
accumulate . ,
. ) o according to users’ need. When
d integral Range of single-precision .
I_MV - ) . the MV is larger than the
value is floating-point numbers .
. MV_MAX, or when the MV is
I_MV (It temporarily
. . . less than MV_MIN, the
occupies six stored in it. N .
. accumulated integral value in
consecutive | MV h q
32-bit _MV is unchanged.
devices.) The
previous PV . . . -
| Mt | The previous PV is only for reference. It still can be modified
is
- . according to users’ need.
temporarily
stored in it.
I_MV+2 | For system use only
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Example:
1.

2.

Interface Function Setting range Description

1

|_MV+5

The MV is withing the range between the MV_MIN and the
MV_MAX.

Mv MV

Before the instruction PID is executed, the setting of the parameters should be complete.

When X0.0 is ON, the instruction is executed. When M1 is ON, the PID algorithm is implemented. When M1 is
OFF, the MV is 0, and the MV is stored in D200. When X0.0 is switched OFF, the instruction is not executed,
and the previous data is unchanged.

NETWORK 3
X0.0 CPID
— | 4

M1 JRUM Mél D200
D100 —|>¥
D102 |
D104 MOCE

M2 JMAM

M3 MOUT_A
D106 <Y CLE
D108 {Kp
D110 K
D112 —{Kd

M4 JDIR
D114 JERR_DE\
D116 MY _MAx
D118 MY _MIM
D120 JMoUT
D122 JI_MY

Additional remark:

1.
2.

The instruction can be used several times, but the registers specified by I|_MV~l_MV+5 can not be the same.
|_MV occupies 12 registers. |_MV used in the instruction PID in the above example occupies D122~D133.

The instruction PID only can be used in the cyclic task and the interval interrupt task. When the instruction PID
is used in the interval interrupt task, the sampling time is the same as the interval between the timed interrupt
tasks.

When the instruction is scanned, the PID algorithm is implmented according to the sampling time, and the MV
is refreshed. When the instruction is used in the interrupt task, the sampling time is the same as the interval
between the timed interrupt tasks. The PID algorithm is implemented according to the interval between the
timed interrupt tasks.

Before the PID algorithm is implemented, the process value used in the instruction PID has to be a stable
value. When you need the input value in the module to implement the PID algorithm, you have to notice the
time it takes for the analog input to be converted into the digital input.
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[ ) The PID algorithm:

1. When PID_MODE is set to 0 or 2, the PID control mode is the automatic control mode.

2. When PID_MODE is set to 1, the PID control mode is the auto tuning mode. After the tuning of the
parameter is complete, PID_MODE is set to 0. The PID control mode becomes the automatic control
mode.

The PID algorithm includes the forward action and the reverse action. Whether the action is the forward
one or the reverse one depends on the setting of PID_DIR.

The PID algorithm is as follows.

dE(t)

t
MV = K,E()+K, [ E(t)dt + K, * ”
0

1
E(t)S represents the derivative value of E(t), and E(t)§ represents the integral value of E(t).

Action direction PID algorithm
Forward action E(t) = PV(t) - SV(t)
Reverse action E(t) = SV(‘[) - PV(t)

(@) Control diagram: S represents the derivative action, and is defined as (Current E(t)-previous
E(t))/Sampling time. 1/S represents the integral action, and is defined as (Previous integral
value+Error value)xSampling time. G(S) represents the plant.

v<

F1/s 1K,
+ !
SY_LyM)E ke as)

- At

PV

(b)  The symbols:

MYV : Output value

E(t): Error value
Forward action E(z‘) =PV -SV
Reverse action E(t) =SV -PV

K, : Proportional gain

PV : Process value

SV : Target value

K, : Derivative gain

K, : Integral gain
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Points to note:

(a)

(b)

()

(d)

Because the instruction PID can be used in a lot of controlled environments, you have to choose the
control function appropriately. For example, to prevent the improper control from occurring, PID_MODE
can not be used in the motor controlled environment when it is set to 1.

When you tune the parameters KP, KI, and KD (PID_MODE is set to 0 or 2), you have to tune the KP
first (according to the experience), and then set set the Kl and the KD to 0. When you can handle the
control, you can increase the Kl and the KD, as illustrated in example four below. When the KP is 100, it
means that the proportional gain is 100%. That is, the error value is increased by a factor of one. When
the proportional gain is less than 100%, the error value is decreased. When th proportional gain is
larger than 100%, the error value is increased.

To prevent the parameters which have been tuned automatically from disappearing after a power cut,
you have to store the parameters in the latched data registers when is PID_MODE set to 1. The
parameters which have been tuned automatically are not necessarily suitable for every controlled
environment. Therefore, you can modify the parameters which have been tuned automatically. However,
it is suggested that you only modify the Kl or the KD.

The instruction should be used with many parameters. To prevent the improper control from occurring,
please do not set the parameters randomly.

Application 1: The use of the instruction PID in the position control (PID_MODE is setto 0 or 2.)

Position command (SV)———— > PID MV Plant

A

Encoder

PV

Application 2: The instruction PID is used with the AC motor drives. (PID_MODE is set to 0 or 2.)

+
Speed command (S)—»@ S+Mv . :C motor
rives

+
Acceleration/Deceleration
output (MV) v

Speed

Acceleration/Deceleration ———> PID <z detector (P)

command (SV)

Actual acceleration/
deceleration
(PV=S-P)

Application 3: The use of the instruction PID in the temperature control (PID_MODE is setto 0 or 2.)

Heating (MV)
Temperature command (SV)———— PID R Heater
y
Temperature
Actual temperature (PV) |detector
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Application 4: The steps of tuning the parameters used with the instruction PID

Suppose that the transfer function of the plant is the first-order function G(s) = % the SV is 1, the sampling
s+a

time Ts is 10 milliseconds. It is suggested that the steps of tuning the parameters are as follows.

Step 1: First, set the K| and the Kp to 0. Next, set the Kp to 5, 10, 20 and 40 successively, and record the
target values and the process values. The results are shown in the diagram below.
1.

Kp=40 SvV=1
Kp=20 Kp=10 /

% >

0.5 T

I ! I ! I ! I ! !
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Time(sec)

Step 2: When the Kp is 40, there is overreaction. Thus, the Kp is not chosen. When the Kp is 20, the reaction
curve of the PV is close to the SV, and there is no overreaction. However, due to the fast start-up, the
transient output value (MV) is big. The Kp is not chosen, either. When the Kp is 10, the reaction curve
of the PV approaches the SV smoothly. Therefore, the Kp is chosen. When the Kp is 5, the reaction is
slow. Thus, the Kp is not chosen.

Step 3: After the Kp is set to 10, increase the K. For example, the K| is set to 1, 2, 4, and 8 successively. The
Kishould not be larger than the Kp. Then, increase the Kp. For example, the Kp is set to 0.01, 0.05,
0.1, and 0.2 successively. The Kp should not be larger than ten percent of the K. Finally, the relation
between the PV and the SV is present in the following diagram.

1.5
PV=8V
I /
N—
0.5 \ .

Kp=10,K; =8,Kp=0.2

| | | | | | | | |
0 01 02 03 04 05 06 07 08 09 1 Time(sec)

Note: The example is only for reference. You have to tune the parameters properly according to the
practical condition of the control system.
Application Case: Using the auto tuning function to control the temperature

Purpose:
Using the auto tuning function to calcaulte the most appropriate parameters for the PID operation

Explanation:
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If you are not familiar with the characteristics of the temperature environment for the first time, you can
use the auto tuning function to make an initial adjustment (PID_MODE is set to 1). After the tuning of the
parameters is complete, PID_MODE will be set to 0. In this case, the controlled environment is an oven.
The program example is as below.

K30 DFID
| | En

M1 _FPID_EIN MWDo
Do sV

Do—Fv
Diod JPID_KOD]

M2 PO MAN

M3 JMOTT_AT
Diog {CVCLE
Diog {¥p
Dl K
D12 {Ed

M4 FID_DIR
D114 —{ERE_DBW
Dilg MV KA
D18 MV MY
D20 JMoUT
Dig2a LMV

En
Do s D|_D300

GFWM

D300 —51 Do
D0 =2

3-226



Instructions

Chapter 3 Standard

Performance curve 1: Using the auto tuning function as the initial PID mode

s S S B B W s b e B B B B

s s T i s s s s i s i s T e

P 01:52:23 P 02:00:43 P 02:03:03 PM 02:17:23 P 02:25:43

P 01:44:03

Ph 01:56:33 P 02:04:53 P 02:13:13 P 02:21:33

P 01:48:13

=0

FID contral aras
FID MODE

'i

1

Autornatic tuning area
MD_MODE

1300

1100

50.0

a0.0

700

60.0

50.0

40.0

300

200

Time

AM 10:50:29 A 10:58:43 Ak 11:07.03 AM 111529

A 10:42:03

Performance curve 2: Using the parameters tuned by auto tuning function to control the temperature

a0.0
60.0

Time

ah 10:54:33 A 11:02:53 &AM 11:11:13 AM 11:19:33

&M 10:46:13

3-227



AH Motion Controller — Standard Instructions Manual

As the diagam above shows, after the parameters are tuned automatically, you can get a good
temperature control results. It only takes about twenty minutes to control the temperature. When the

target temperature changes from 80°C to 100°C, the result is as below.

Performance curve 3: Changing target temperature from 80°C to 100°C

1100 fp---—---- R e BaaE e PR s S R e AR

B L e e B L B s B L R L R

1000 ki

95.0 i

Q0.0 [~ 7

25.0 TR

200 20T

=

Time AR 171:31:04 A0 11:39:24 A0 114744
A 113514 Ak 1145334 Ak 11:51:54

As the diagam above shows, the parameters tuned previously still can be used to control the
temperature within similar time interval.
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FB/FC Instruction Operand Description
FC D*| PIDE Refer to below table PID algorithm
&} — c = %)
Data type § § g g % g Z % % E r’ﬁ 2 2 7__U|
2|88 |8|7 |5 SIA|FLEI? B
PID_RUN o
SV ( M
PV Py
PID_MODE o (
PID_MAN o
MOUT_AUTO o
CYCLE o (
KC_Kp ( N
Ti_Ki Py
Td_Kd (
Tf (
PID_EQ o
PID_DE o
PID_DIR o
ERR_DBW o
MV_MAX (
MV_MIN (
MOUT (
BIAS o
I_Mv Py
Mv o
Device X Y M S T C |HC/AC| D L [SM|SR| E |[PR| K |16#| “$" | DF
PID_RUN [ [ [ ) ) [ ) [ )
SV ) ) ) [ J
PV ) ) ) [ J
PID_MODE ) ) [ )
PID_MAN [ [ [ ] ) ) [ ) [ )
MOUT_AUTO| @ [ [ ) ) [ ) [ )
CYCLE ([ ([ [
KC_Kp ([ ([ [
Ti_Ki ([ ([ [
Td_Kd ([ ([ [
Tf ([ ([ [
PID_EQ [ ] [ ] o ([ ([ [ [
PID_DE o ([ o ([ ([ ([ [
PID_DIR o ([ o ([ ([ [ [
ERR_DBW ([ ([ [ o
MV_MAX ([ ([ [ o
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MV_MIN o | o ° °
MOUT e | o {
BIAS e | o { ]
I_Mv e | o {
Mv e o {
Pulse instruction 16-bit instruction 32-bit instruction
- - AH Motion CPU
Graphic expression:
PID_RUN : Enabling the PID algorithm
SV . Target value (SV)
PV . Present value (PV)
PID_MODE : PID control mode
OFIDE
JEn PID_MAN . PID automatic/manual mode
JPID_EIN MWL
| Bt MOUT_AUTO : MOUT automatic change mode
£ CYCLE : Sampling time (millisecond)
JFID_MODE
o Man Kc_Kp . Proportional gain
HOUT_ALTL Ti_Ki . Integral gain (second or 1/seccond)
JYCLE
JEc Ep Td_Kd . Derivative gain (second)
Imi_ki Tf o o
Jra x4 . Derivative action time constant (second)
¥ PID_EQ : Selection of a PID formula
JPID_ED . .
PID DE Selection of the calculation of the PID
FD_LE - derivative error
JFID_DE L
I=r_pEW PID_DIR . PID forward/reverse direction
iV WA ERR_DBW : Error dead bandwidth
SV MM
haouT MV_MAX : Maximum output value
JBlas MV_MIN ' Minimum output value
JL MY
MOUT : Manual output value
BIAS . Feedforward output value
_MV : Accumulated integral value
MV . Output value
Explanation:
1. The instruction is used to implement an advanced PID algorithm. The PID algorithm is implemented only

when the instruction is executed. PID stands for Proportional, Integral, Derivative. PID control is widely
applied to mechanical equipment, pneumatic equipment, and electronic equipment.

2. The setting of the parameters is described below.
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Interface

Data type

Function

Setting range Description

PID_RUN

BOOL

Enabling the PID algorithm

True: The PID algorithm is implemented.
False: The output value (MV) is reset to 0,
and the PID algorithm is not

implemented.

SV

REAL

SV

Range of
single-precision
floating-point
values

Target value

PV

REAL

PV

Range of
single-precision
floating-point
values

Present value

PID_MODE

DWORD/
DINT

PID control mode

0: Automatic control
When PID_MAN is turned from true to
false, the output value (MV) then is
involved in the automatic algorithm.

1: Parameters are tuned automatically.
After the tuning of the parameters is
complete, the value will be changed to 0
automatically, and the approriate
parameters Kc_Kp, Ti_Ki, Td_Kd, and Tf
will be calculated.

PID_MAN

BOOL

PID A/M mode

True: Manual
The MV is output according to the
MOUT, but it is still in the range of the
MV_MIN to the MV_MAX. When
PID_MODE is set to 1, the setting is
ineffective.

False: Automatic
The MV is output according to the PID
algorithm, and the output value is in
the range of MV_MIN to MV_MAX.

MOUT_AUTO

BOOL

MOUT automatic change mode

True: Automatic
The MOUT varies with the MV.
False: Normal
The MOUT deos not vary with the
MV.
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Interface

Data type

Function

Setting range

Description

CYCLE

DWORD/
DINT

Sampling time (Ts)

1~40,000
(unit: ms)

When the instruction is
scanned, the PID
algorithm is
implmented according
to the sampling time,
and the MV is
refreshed. (The CPU
module does not
automatically judge
time and execute the
instruciton according to
the sampling time.) If
CYCLE is less than 1, it
will be count as 1. If
CYCLE is greater than
40,000, it will be count
as 40,000. When the
instruction is used in
the time interrupt, the
CPU module
automatically
implements the PID
algorithm according to
the interval between
the tiimed interrupts,
and the setting of
CYCLE does not work.

Kc_Kp

REAL

Proportional gain (K. or Kp) (The
selection of K¢ or K, depends on
the setting of the parameter
PID_EQ.)

Range of
positive
single-precision
floating-point
values

It is a proportional gain.
If a proportional gain is
less than 0, Kc_Kp will
be count as 0. If Kc_Kp
is equal to 0 when the
independent formula is
used, the proportional
control is not used.

Ti_Ki

REAL

Integral gain (T; or Ki) (The
selection of T; or K; depends on
the setting of the parameter
PID_EQ.)

Range of
positive
single-precision
floating-point
values

(Unit:
Ti=Second;
Ki=1/second)

Itis an integral gain. If
an integral gain is less
than 0, Ti_Ki will be
countas 0. If Ti_Kiis
equal to 0, the integral
control is not used.

Td_Kd

REAL

Derivative gain (T4 or Kq) (The
selection of T4 or Ky depends on
the setting of the parameter
PID_EQ.)

Range of
positive
single-precision
floating-point
values

(Unit: Second)

It is a derivative gain. If
a derivative gain is less
than 0, Td_Kd will be
countas 0. If Td_Kd is
equal to 0, the
derivative control is not
used.
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Interface Data type Function Setting range Description

It the derivative action
time constant. If the
derivative action time
constant is less than 0,
Tf will be count as 0. If
Tfis equal to 0, the
derivative action time
control is not used.
(Derivative smoothing)

Range of
positive
Derivative action time constant single-precision
(Ty) floating-point
values

(Unit: Second)

Tf REAL

True: Dependent formula

PID_EQ BOOL Selection of a PID formula
False: Independent Formula

True: Using the variations in the PV to
calculate the control value of the

Selection of the calculation of derivative (Derivative of the PV)

the PID derivative error False: Using the variations in the error (E)

to calculate the control value of the

derivative (Derivative of the error)

PID_DE BOOL

True: Reverse action (E=SV-PV)

PID_DIR BOOL PID forward/reverse direction False: Forward action (E=PV-SV)

An error (E) is equal to
SV-PV or PV-SV. If the
setting value is 0, the
function will not be
enabled, otherwise the
CPU module will check
whether the present
error is less than the
absolute value of
ERR_DBW, and check
whether the present
Range of error meets the cross
single-precision status condition. If the
floating-point present error is less
values than the absolute value
of ERR_DBW, and
meets the cross status
condition, the present
error will be count as 0,
and the PID algorithm
will be implemented,
otherwise the present
error will be brought
into the PID algorithm
according to the normal
processing.

Error dead bandwidth: Range
ERR_DBW REAL within which an error (E) is
countas 0

Example: After
MV_MAX is set to
1,000, an MV will be
1,000 if it exceeds
1,000. MV_MAX has to
be greater than
MV_MIN, otherwise the

Range of
single-precision
floating-point
values

MV_MAX REAL Maximum output value
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Interface Data type Function Setting range Description
maximum output value
set and the minimum
output value set will be
interchanged.
Example: After
MV_MIN is set to
-1,000, an MV will be
-1,000 if it is less than

Range of than -1,000. MV_MIN
. single-precision has to be lessthan
MV_MIN REAL Minimum output value floating-point MV_MAX, otherwise
values the maximum output
value set and the
minimum output value
set will be
interchanged.
Mout and PID_MAN
are used together. If
Range of PID_MAN is set to true,
single-pracision the MV will be output
MOUT REAL Manual output value floating-point according to the
values MOUT, but it will be still
in the range of the
MV_MIN to the
MV_MAX.
Range of
BIAS REAL Feedforward output value singlle-prec?ision Itis used for the PID
floating-point feedforward.
values
An accumulated
integral value is usually
for reference. Users
can still clear or modify
Accumulate Range of it according to their
d integral single-precision needs. When the MV is
I_MV value floating-point greater than the
temporarily values MV_MAX, or when the
stored MV is less than

LMV (it MV_MIN, the.

. accumulated integral
occupies ten REAL value in |_MV is
consecutive unchanged.

32-bit devices.)

Previous

I_MV+1 error . The system records the previous error.
temporarily
stored

|_MV+2~ For system use only

I_MV+5

I_MV+6 The system records the previous PV.

I_MV+7~ For system use only
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Interface Data type Function Setting range Description
I_MV+9
MV REAL MV The MV is in the range of the MV_MIN to the MV_MAX.
Example:
1. Before the instruction DPIDE is executed, the setting of the parameters should be complete.
2. When X0.0 is ON, the instruction is executed. When M1 is ON, the DPIDE algorithm is implemented. When

M1 is OFF, the MV is 0, and the MV is stored in D200. When X0.0 is switched OFF, the instruction is not
executed, and the previous data is unchanged.

Metwork 1

MV] D200

Additional remark:

1.
2.

The instruction can be used several times, but the registers specified by I_MV~I_MV+9 can not be the same.

I_MV occupies 20 word registers. I_MV used in the instruction DPIDE in the example above occupies
D126~D145.

The instruction DPIDE can only be used in the cyclic task and the time interrupt. When the instruction DPIDE
is used in the time interrupt, the sampling time is the same as the interval between the time interrupts.

When the instruction DPIDE is scanned, the PID algorithm is implmented according to the sampling time, and
the MV is directly refreshed. Whether the scan time reaches the sampling time is not calculated automatically.
When the instruction is used in the time interrupt, the sampling time is the same as the interval between the
time interrupts. The PID algorithm is implemented according to the interval between the time interrupts.

Before the PID algorithm is implemented, the present value used in the instruction DPIDE has to be a stable
value. When users need the input value in the module to implement the PID algorithm, they have to notice the
time it takes for the analog input to be converted into the digital input.

If the PV is in the range indicated by ERR_DBW, the CPU module will bring the error into the PID algorithm
until the PV reaches the SV. The cross status condition will not be met until the PV crosses the zero cross
point indicated by the SV. If the cross status condition is met, the error will be count as 0 until the PV is out of
the range indicated by ERR_DBW. If PID_DE is set to true, the variations in the PV will be used to calculate
the control value of the derivative, and the CPU module will count the Delta PV as 0 after the cross status
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condition is met. (Delta PV=Current PV-Previous PV)

7. In the PV trend chart shown below, the CPU module implements the PID algorithm normally in the A sections
A. In the B sections, the CPU module counts the error or the Delta PV as 0 when it implements the PID
algorithm.

PV Zero Cross Point
Trend Chart / \
SV+ERR_DBW
v\\/\ \ )
SV-ERR_DBW
£ B A B 4

PID algorithms:
1. When PID_MODE is set to 0, the PID control mode is the automatic control mode.

® Independent formula & derivative of of the E (PID_EQ=False & PID_DE=False)

I
: dE
CL’=KPE+K;/Edr+KdE+BIAS
0
E=85V-PV ar E=PV -5V

® Independent formula & derivative of the PV (PID_EQ=False & PID_DE=Ture)

7

I
' dP
C'V=KPE+K,-/EJF—KJ + BIAS

0
E=8V-PV

ar

iy

+ BIAS

I
: dP
CV=K,E+K; /Ea'a‘+ Kg 7
0

E=PV -5V

° Dependent formula & derivative of the E (PID_EQ=True & PID_DE=False)
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+ BIAS

I
L dE
CV=K4£+—/5ﬂ+n——
T, . dt
{l

E=5V-PV or E=PV-5V

° Dependent formula & derivative of the PV (PID_EQ=True & PID_DE=True)

I
Cvzxr£+%/an—admf+gm5
]
E=SV—PV
aF
. )
cV=K4£+%/an+ndT]+mas

Q

E=pPV-—-38V
XThe CV values in the formulas above are the MV used in DPIDE.

2. When PID_MODE is set to 1, the PID control mode is the automatic tuning mode. After the tuning of the
parameter is complete, PID_MODE is set to 0. The PID control mode becomes the automatic control mode.

PID control diagrams:

PID Block Diagram (Independent)

PID_DIR
3 —>E
+ 1 ;
SV ‘i +/ DEAD BAND
PV REVERSE 0 ‘ ‘ /
X(-1) P, ‘
ERR_DBW
PID-P Ke_Kp
>0 3
5 i : PID_MAN
§ BlAsj -
e 0 <=0 + ++ 0
Kc_Kp e 1 MV_LIMIT
1
—— Ti_Ki MV
PID-I T
>0

T i MV_MAX, MV_MIN
{ +
<=0 +

Ti_Ki H MOUT_AUTO
|
|

- Td_Kd |
PIDD - MouT ‘ PID_MAN
>0 | 1 3
—{\_ ¥
<= :
T ( 1
Td_Kd, Tf MOUT

——>MOUT
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PID Block Diagram (Dependent)

SV

PID_DIR
: ——E
+ 1 ! r=r——
2 ; DEAD BAND PID-P
PVQ REVERSE 0 ¢
X(-1)
Kc_K L
” P ERR_DBW Kc_Kp
>0
<=
0 0
BIAS PIDTMAN
MV_LIMIT
Ti_Ki MV
PID-I ;
>0
1 § MV_MAX, MV_MIN
<=0 .
— 0 +
Ti_Ki MOUT_AUTO
+ 3 ——>MOuUT
(U

PID-D Td_Kd MouT ; PID_MAN
>0 1 ;
\_ | f o
<=0 ‘ ‘
0 1
Td_Kd, Tf ———MouT

Suggestion:

1.

Owing to the fact that the instruction DPIDE can be used in a lot of controlled environments, users have to
select control functions appropriately. For example, the MV switches between the maximum output value and
the minimum output value when PID_MODE is set to 1. Please do not use DPIDE in the environment
controlled by a motor which reacts rapidly, otherwise the violent change of the system resulting from the
automatic tuning of the parameters may hurt the staff or damage the system.

When users tune the parameters Kc_Kp, Ti_Ki, and Td_Kd (PID_MODE is set to 0), they have to tune Kc_Kp
first (according to their experiences), and then set Ti_Ki and Td_Kd to 0. When the users can handle the
control, they can increase Ti_Ki and Td_Kd. When Kc_Kp is 1, it means that the proportional gain is 100%.
That is, the error is increased by a factor of one. When the proportional gain is less than 100%, the error is
decreased. When the proportional gain is greater than 100%, the error is increased.

To prevent the parameters which have been tuned automatically from disappearing after a power cut, it is
suggested that users should store the parameters in latching data registers if PID_MODE is set to 1. The
parameters which have been tuned automatically are not necessarily suitable for every controlled
environment. Therefore, the users can modify the parameters which have been tuned automatically. However,
it is suggested that users only modify Ti_Ki or Td_Kd.

The action of the instruction depends on many parameters. To prevent improper control from occurring,
please do not set parameters randomly.
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3.11 Logic Instructions
Instruction
FB/FC Pulse instruction Description Step
16-bit 32-bit
FC WAND DAND 4 Logical AND operation 7
FC MAND - v Matrix AND operation 9
FC WOR DOR v Logical OR operation 7
FC MOR - v Matrix OR operation 9
FC WXOR DXOR v Logical exclusive OR operation 7
FC MXOR - v Matrix exclusive OR operation 9
FC WXNR DXNR v Logical exclusive NOR operation 7
FC MXNR - v Matrix exclusive NOR operation 9
FC LD& DLD& - S1&8S2 5
FC LD| DLD| - S1|82 5
FC LDA DLDA - S1182 5
FC AND& DAND& - S1&8S2 5
FC AND| DAND| - S1|82 5
FC ANDA DAND? - S1182 5
FC OR& DOR& - S1&8S2 5
FC OR| DOR| - S1|82 5
FC ORA DORA - S1182 5
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FB/FC Instruction Operand Description
W . .
FC D* AND P S1,S2, D Logical AND operation
o — (%))
@ | = s | c|§|=|o|le|x®3|%|23]|o]d
Data type S g g o = g Z =z Z u E Z z P
S o .* [ ) .*
S [ ] o* ° oF
D [ ] o* ° o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S ([ ([ ([ (] (] ([ ([ o O o O O
S, ([ o o [ ] [ ] o ([ o O o O O
D o o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU

Graphic expression:

WARD WaNDP
En En S, : Data source 1
a1 Ol §51 D
52 52
S; : Data source 2
DamDP LMD
En En
51 ol |s1 o ,
D : Operation result
52 52
Explanation:

1. The logical operator AND takes the binary representations in 81 and Sz, and performs the logical AND
operation on each pair of corresponding bits. The operation result is stored in D.

2. Only the instruction DAND can use the 32-bit counter.

3. The result in each position is 1 if the first bit is 1 and the second bit is 1. Otherwise, the result is 0.
Example 1:

When X0.0 is ON, the logical operator AND takes the data in the 16-bit device YO and the 16-bit device Y2, and
performs the logical AND operation on each pair of corresponding bits. The operation result is stored in Y4.

NETWOREK 1
X0.0 WML
| |
|
Y0 {51 D4
¥z |52
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h15 a]ll]

(Asovo [ttt ]ofofofali{11]1]
WARD

Bz vz [alo]o]i [olo]i [olo]o]i [1]a]1]o] 0]

At i i Lk
er the instruction
is executed (v -[0]ofoftfolaftfojofofofajo]t{o]a]

Before the instruction
is executed

Example 2:

When X0.0 is ON, the logical operator AND takes the data in the 32-bit device (Y11, Y10) and the 32-bit device (Y21,
Y20), and performs the logical AND operation on each pair of corresponding bits. The operation result is stored in

(Y41, Y40).
NETWORK 1
X0.0 Lot
— | i
Y10 51 Dy40
Y20 {52
Go b31 b15 b0
Before the instruction| Y11 Y10 {1111 [1[1 [1JoJoJoJo T [ATA 1] [ATATAT AT T4 A T 4T o] o o] o [T 1T 1] 1]
is executed l(::) DAND
v21 v20 [0]ofo[1]ofof1]ofoo]1]1]of1]ofo][ofofof1]ofo]1]o]o]o]1]1]o] 1]o]0]
Afterthe instruction (DD 1y
is executed Y41 v4o0 [0]ofo[1]ofo[1]oJofoJofofof1]ofo][ofofof1]ofof 1]o]ofo]o]ofo] 1]o]0]
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FB/FC Instruction Operand Description
FC MAND | P S1,S2,D N Matrix AND operation
@] — [4))
@ =2 S C c — @] — Py 5 — o —
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S1; SZ . .
D o )
N o )
Device | X Y M S T C [HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, S2 o o o o ) ) ) [ ] [
D o [ ] [ ] [ ] ) ) ) [ ]
N [ ] [ ] [ ] [ ] ) ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MAMND MAMNDP S4 Matrix source 1
En En Sz Matrix source 2
a1 Ol J51 o
Sz oo D Operation result
N N N Length of the array
Explanation:
1. The operator AND takes the n rows of binary representations in S1 and the n rows of binary representations in
S2, and performs the matrix AND operation on each pair of corresponding bits. The operation result is stored
in D.
2. The result in each position is 1 if the first bit is 1 and the second bit is 1. Otherwise, the result is 0.
3. The operand n should be within the range between 1 and 256.
Example:

When X0.0 is ON, the operator AND takes the data in the 16-bit devices YO~Y2 and the data in 16-bit devices
Y10~Y12, and performs the matrix AND operation on each pair of corresponding bits. The operation result is stored

in the 16-bit devices Y20~Y22.

NETWORK 1
X0.0
| | E
I n
Yo 51
¥Yio {2
e ]

MAND

=

Y20
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Before the instruction

b15 b0
Yo [t]1]1]1]1[1]1]1]1]1]o]o]o]o] 1] 1]
v [1]1]1[1]1[1]1]1]1]1]o]o]o]o]1]1]
vz [t ]e]t]r[1]*f1]1]r]o]o[ofo]1]4]

is executed b15 b0

Afterthe instruction
is executed

v1olofofo1]ofo]1]ofo]o]1]1]o]1]o]o]
v11[o]ofo{1]o]o]1]o]ofo]1]1]{0]1]0]o]
v12{0foof1fo]o{rfolofof1]1]of1]o[o]

=

~
b15 b0

v20{o]ofo]1|ofo[1]o]ofo]o]o0]o]ofo]o]

v21[o{o{o1]o]o[1]o]o]o{o[ofo[o[o]o]
v22[oJo[o[1]o]o[+]o]oJo]o]o]o]ofo]o]

Additional remark:

1. If S1+n-1, S2+n-1, or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the
error code in SRO is 16#2003.

2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.

3. Explanation of matrix instructions:

A matrix is composed of more than one 16-bit register. The number of registers in a matrix is the length
of the array n. There are 16xn bits in a matrix, and the matrix operation is performed on one bit at a
time.

The matrix instruction takes the 16xn bits in a matrix as a string of bits, rather than takes them as values.
The matrix operation is performed on one specified bit.

The matrix instruction mainly processes the one-to-many status or the many-to-many status, such as
the moving, the copying, the comparing, and the searching. It is a handy and important applied
instruction.

When the matrix instruction is executed, you need a 16-bit register to specify a certain bit among the
16n bits in the matrix for the operation. The 16-bit register is called the pointer, and is specified by users.
The value in the register is within the range between 0 and 16n-1, and corresponds to the bit within the
range between b0 and b16n-1.

The shift of the specified data, or the rotation of the specified data can be involved in the matrix
operation. Besides, the bit number decreases from the left to the right, as illustrated below.

Left Width 16 bits Right
YO b15|1|1|1|1|1|1|1|1|1|1|o|o|o|0|1|1|bo
Y1 b31[1[1]1[1]1]1[1]1]1]1]o]o]o]o] 1]1]b16
-
Y2 baz|1]1]1]1]1]1]1]1]1]1[o]o]o]o]1]1]b32 §
& &
=}
lo[o]o]1]ofo[1[ofo]o[1]1]o]1]o]o]
Mn-1 b16n-1[o[ofo[1]o]o[1]o[o[o[1]1]0[1]0]o]
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The width of the matrix (C) is 16 bits.

Pr represents the pointer. When the value in Pris 15, b15 is specified.

Example: The following matrix is composed of the three 16-bit devices YO, Y1, and Y2. The data in YO is
16#AAAA, the data in Y1 is 16#5555, and the data in Y2 is 16#AAFF.

Ci15 | Cia | C13 | C12 | Cq1 [Cr0 | Co | Cs | C7 | C6 | C5 | Ca | C5 | C2 | C1 | Co
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 |YO
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 (Y
1 0 1 0 1 0 1 0 1 1 1 1 1 1 1 1 Y2

Example: The following matrix is composed of the three 16-bit devices X 0, X 1, and X 2. The data in X 0 is
16#37, the data in X 1 is 16#68, and the data in X 2 is 16#45.

C15|C14|C13|C12|C11|[C1o| Co | Cs | C7 | Cs | C5 | Ca | C3 | C2 | C1 | Co
0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1
0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1

X0
X1
X2
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FB/FC Instruction Operand Description
w . .
FC D* OR P S1,82,D Logical OR operation
o) — (%))
W = = c = — o - Py 5 = o =
Data type S 9 g o =z g Z Z b4 u fm Z z P
S1, Sz o | o o | o
D  J oF ° o*
Device | X Y M S T C [HC/AC| D L SM | SR E PR K |16# | “$” | DF
S$1, 82 ([ ([ o o ([ o o O (] O O
D ([ ([ ([ o o ([ o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
WHOIR WORP
En En Sy1 : Data source 1
a1 Ol §51 D
52 52
S; : Data source 2
DR DiJRP
En Er
51 ol Js1 ] ]
D : Operation result
52 52
Explanation:

1. The logical operator OR takes the binary representations in 81 and Sz, and performs the logical inclusive OR
operation on each pair of corresponding bits. The operation result is stored in D.

2. Only the instruction DOR can use the 32-bit counter.

3. The result in each position is 1 if the first bit is 1, the second bit is 1, or both bits are 1. Otherwise, the result is
0.

Example 1:

When X0.0 is ON, the logical operator OR takes the data in the 16-bit device YO and the 16-bit device Y2, and
performs the logical inclusive OR operation on each pair of corresponding bits. The operation result is stored in Y4.

NETWORK 1
¥0.0 WDR
— | e
Yo 51 D4
¥z 52
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b15 b0
Before the instruction s1vo [of1[o]1]o]1]o]1]o]1]o1]o]1]o]1
is executed
(Cs2 )v2 [o]o]o]o]t]1]1]1]1]o]1]o]o]1]o]1]
iyt
Afterthe instruction b15 b0
is executed @Y4 |0|1|0|1 |1|1 |1|1|1 |1 |1|1|0|1|0|1
Example 2:

When X0.1 is ON, the logical operator OR takes the data in the 32-bit device (Y11, Y10) and the 32-bit device (Y21,

Y20), and performs the logical inclusive OR operation on each pair of corresponding bits. The operation result is
stored in (Y41, Y40).

NETWORK 1
¥0.1 DOR
| | E
I | 4
¥10 {51 Dl-y40
Y20 |52
b31 b15 b0
Before the instruction | Y11 Y10 [1[1[1[1[1]1[1]1]oJofoJo 1 [1 T4 J[AT1[ 1] 1] 1] 1] 1] 1]ofofof o 1] 1]1] 1]
is executed l@ DOR
Y21 Y20 [ofo]o[1]oJo[1]ofofol1[1]o]1]o]o][o]ofof1[ofo]1]ofolof1[1[of1{o]0]
Afterthe instruction (@D) J\—L

is executed

Y41 Y40 111l lolola i [aTala e e Tl [alolola T 1 T 11 1]
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FB/FC Instruction Operand Description
FC MOR P $1,S2,D,N Matrix OR operation
@] — [4))
o = s c = = o - 2 o - o =
Data type 8 % g e = g - = = i m = b X
= o Z z =S 5 = = = b Py = %
S1; SZ . .
D [ ] [ )
N [ ] [ )
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “¢” | DF
S1, S2 o [ [ ] ) ) ) [ ] [ J o
D [ ] [ ] [ ] ) ) ) [ ] [ J
N [ ] [ ] [ ] ) ) ) [ ] [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MORP MO, S1 : Matrix source 1
En En S2 : Matrix source 2
a1 Ol §51 D
o oo D : Operation result
M M N Length of the array
Explanation:

1. The operator OR takes the n rows of binary representations in S1 and the n rows of binary representations in
S2, and performs the matrix OR operation on each pair of corresponding bits. The operation result is stored in
D.

2. The result in each position is 1 if the first bit is 1, the second bit is 1, or both bits are 1. Otherwise, the result is
0.

3. The operand n should be within the range between 1 and 256.
Example:
When X0.0 is ON, the operator OR takes the data in the 16-bit devices YO~Y2 and the data in 16-bit devices

Y10~Y12, and performs the matrix OR operation on each pair of corresponding bits. The operation result is stored
in the 16-bit devices Y20~Y22.

NETWORK 1
X0.0 MR,
— | i
¥o {51 Dl—y20
¥io {2
o
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Before the
instruction
is executed

b15 b0

[

\

Y0 [o[1]o]+]o[1]o]+o]1 o] 1]o] 1] o] 1
Y1 [o]1]o]1]o]1fo]1]o]1 [o]1]o]4]
v2 [oft]oft]o]]of1[o]{o]1]o]1]

b15 MOR b0

v1ofoofo]]ofrf1]1]1]o[1]o[o[1]o]1]
v11lofo[o]1[of1]1[1]1]o]1]o]o] 1] o] ]
lofo]1]o[1]

vazfofofofrfofof1[1]1fo]

Additional remark:

b15 bo
v20[o [1]o]1]1[1]1]1[1]1]4]1]o] 1]o]4]

[1]
va1[o[tJo[1 ]t [1[+]a [+ ] ]1]1]o] [ o] 1]
[1]4]

vazlo[1]o]1]1[1]1]1]1]1]1]1]o] 1]o]4]

1. If S1+n-1, S2+n-1, or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the
error code in SRO is 16#2003.

2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
w . : :
FC D* XOR P S1,S2, D Logical exclusive OR operation
o) — (4
@ = = c = — o} — Py 5 - o 3
Data type 8 % g ) = g Z = = o fm = z Py
81, S2 o | o o | o
D [ ) o* [ ) o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, S2 [ ] [ ] o o ([ o o O o O O
D ([ ([ ([ o o ([ o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
WA OR WaORP
En En S1 : Data source 1
91 Ol 51 O
52 52
S, : Data source 2
D=OR. DRORP
En En
31 ol Jst o ]
D : Operation result
52 52
Explanation:
1. The logical operator XOR takes the binary representations in S1 and Sz, and performs the logical exclusive

OR operation on each pair of corresponding bits. The operation result is stored in D.
2. Only the instruction DXOR can use the 32-bit counter.

3. The result in each position is 1 if the two bits are different, and 0 if they are the same.
Example 1:

When X0.0 is ON, the logical operator XOR takes the data in the 16-bit device YO and the 16-bit device Y2, and
performs the exclusive OR operation on each pair of corresponding bits. The operation result is stored in Y4.

NETWOREK 1
X0.0 WEIDR,
| | E
[ 1 "
Yo {51 Ol_va
Y2 =2
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b15 b0

(s1)vo [o41]o]1]o[1]o[1]o]t]o0]1]0]1]0]1]

Before the instruction
is executed

('s2)y2 [o]ofoo]1[1]1]1]1]o]1]o[o0]1]0]1]

=

4t
Afterthe instruction b15 b0
is executed (D Y4 lo1]o[1]1]o[1]ol1[1]1]1]0]0[0]o]

Example 2:

When X0.1 is ON, the logical operator XOR takes the data in the 32-bit device (Y11, Y10) and the 32-bit device

(Y21, Y20), and performs the logical exclusive OR operation on each pair of corresponding bits. The operation
result is stored in (Y41, Y40).

NETWORK 1
X0.1 DR

— | 4

¥10 =1 Ol-y40

Y20 {52

b3 b15 b0

Beforethe instruction | ¥11 w10 [Tl lolalofala T4 Ta T4 ATl 4T 4T 4T o] of afa] 4T 4] 174]
iz exac uted o0 R

w21 w20 [o]ofof1]ofof+Jofofol1T4]ol+]ofo] [ofofol1]ofo] 1fofofof1]1]o] 1[o]a]
Bftertheinstruction ':E'
is executed va1 van [1]4[4[ol1l1lololal1la Talal4l4] Dalal4lalalalal1lolalala [4lal 1] 4]
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FB/FC Instruction Operand Description
FC MXOR | P S1,S2,D,N Matrix exclusive OR operation
@] — [4))
o =2 s c = - o - X o — o =
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 = = = b Py = %
S1; SZ . .
D [ )
N [ )
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “$” | DF
S1, S2 o o [ [ [ ) [ ] [ ] [ ]
D [ [ [ ] ) ) ) [ ] [ ]
N [ [ [ ] ) ) ) [ ] [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MR MxORP S1 : Matrix source 1
En En S2 : Matrix source 2
a1 Ol §51 D
o oo D : Operation result
M M N Length of the array
Explanation:
1. The operator XOR takes the n rows of binary representations in §4 and the n rows of binary representations in

of Sz, and performs the matrix exclusive OR operation on each pair of corresponding bits. The operation
result is stored in D.

2. The result in each position is 1 if the two bits are different, and 0 if they are the same.
3. The operand n should be within the range between 1 and 256.
Example:

When X0.0 is ON, the operator XOR takes the data in the 16-bit devices YO~Y2 and the data in 16-bit devices
Y10~Y12, and performs the matrix exclusive OR operation on each pair of corresponding bits. The operation result
is stored in the 16-bit devices Y20~Y22.

NETWORK 1
X0.0 MROR
| | E
I | :
Yo =1 Ol-vz20
Yio {52
3 N
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b15 bO
/ Yo |o]1]o]1]o[1]0]1]o]1[o[1]o[1]0]1]
Afterthe
v1 Jo]1]o[1]o]1]o]1]0]1]o]1]0]1]o]1] struction (D)
soorotre | v2 BABIBILBETLIEAL] oonod 515 ’
instruction { (53 b15 MXOR bo L) v20/0|1]o|1]1]o]1]0[1]1]1[1]0]0]0]o|
's executed v10lojojo[1]o[1]1]1]1]o|1]0[o] 1]o]1] v21fo[1[o]1[1]o[1]o[1]1]1[ 1]o[o[o[o]
v11lofojo[1]o[1]1[1]1]o]1]o[o[1]o]1] v22|0[1]o]1[1]o[1]o[1]1[1]1]0] o] o]0]
| v120]o[o[1o]o[1]r]1]o]1o[o[ 1[o]1]

Additional remark:
1. If S1+n-1, Sa+n-1, or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the

error code in SRO is 16#2003.

2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
w . . :
FC D* XNR P S1,S2, D Logical exclusive NOR operation
o) — (4
oo 2 s c c — o - P o — o 3
Data type 8 % g ) = g Z = = o fm = z Py
S4, S2 ([ J o o o
D [ o [ ] (
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S1, S2 [ ] [ ] o ([ ([ ([ o o O o O O
D o o o ([ ([ ([ o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
WakR WRlRP
En En S1 : Data source 1
a1 Ol §51 D
52 52
S; : Data source 2
DR, D=MRP
En En
51 ol Js1 ] ]
D : Operation result
52 52
Explanation:
1. The logical operator XNR takes the binary representations in S1 and Sz, and performs the logical exclusive

NOR operation on each pair of corresponding bits. The operation result is stored in D.
2. Only the instruction DXNR can use the 32-bit counter.

3. The result in each position is 1 if the two bits are the same, and 0 if they are different.
Example 1:

When X0.0 is ON, the logical operator XNR takes the data in the 16-bit device YO and the 16-bit device Y2, and
performs the logical exclusive NOR operation on each pair of corresponding bits. The operation result is stored in

Y4.
NETWORK 1
X0.0 WMR,
— | i
¥o |51 Dlv4
¥z |52
Example 2:

When X0.0 is ON, the logical operator XNR takes the data in the 32-bit device (Y11, Y10) and the 32-bit device (Y21,
Y20), and performs the logical exclusive NOR operation on each pair of corresponding bits. The operation result is
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stored in (Y41, Y40).

NETWORK 1

X0.0

|

Y10

Y20 —

CrxMR

| y40
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FB/FC Instruction Operand Description
FC MXNR | P S1,S2,D,N Matrix exclusive NOR operation
@] — (4
o = s c = — o - Py 5 = o |
Data type 8 % g e = g - = = i m = b X
- o g g — 5 = — = P ) — %
S1; SZ . .
D [ ] [ )
N [ ] [ )
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “¢” | DF
S1, S2 [ [ ] [ ] ) ) ) [ ] o o
D [ ] [ ] [ ] ) ) ) [ ] [ J
N [ ] [ ] [ ] ) ) ) [ ] [ ] [ ] @) @)
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -
Graphic expression:
M=MR MxrMRP S1 : Matrix source 1
En En S2 : Matrix source 2
a1 Ol §51 D
o oo D : Operation result
M i N Length of the array
Explanation:

1. The operator XNR takes the n rows of binary representations in S1 and the n rows binary representations in of
S2, and performs the matrix exclusive NOR operation on each pair of corresponding bits. The operation result
is stored in D.

2. The result in each position is 1 if the two bits are the same, and 0 if they are different.

3. The operand n should be within the range between 1 and 256.
Example:
When X0.0 is ON, the operator XNR takes the data in the 16-bit devices YO~Y2 and the data in 16-bit devices

Y10~Y12, and performs the matrix exclusive NOR operation on each pair of corresponding bits. The operation
result is stored in the 16-bit devices Y20~Y22.

NETWORK 1
X0.0 MEMR
- -
yo {51 OHyz0
Yio {2
3 M
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b15 b0
Yo |o]1]o]1]o]1]0[1]o]1]0]1]0]1]0]1]
Afterthe
vt alt[o[sJo[[o[i[o]so[s[o[Jali] A"ete
Before the v2 01]o]1]o]1]o[1]o]1]o]1]o[1]0[1] isexecuted  b15 bo
instruction b15 MXNR b0 ) v201o[1]o[o[1]0]1]oo[o[o[1]1]1]1]
is executed v10lo[ojo]1]o]1]1]1]1]o]1]0]0[1]0]1] v21[1]o[1]o]o[1]o[1]o]o]o]o[1] 1] 1]1]
v11/ofolo]1]o[1]1]1]1]o[1]o]o[1]0]1] v22/1]o[1]oo[1]o]1]o]o]o]o[1]1]1]1]
| v12lo[ojo]1]ofo[1]1]1]o[1]o]o[1]o]1]
Additional remark:
1. If S1+n-1, S2+n-1, or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the
error code in SRO is 16#2003.
2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| LD# S1, S2 Contact type of logical operation LD #
o] - %)
m = = c < — o - P3| 5 = o |
Data type 8 % g e = g - = = o m = z Py
S|8|8|8|5|3|%|3|%|F|8|5| 53
S1, Sz ] o* ® o

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S, S o o o o o o ® O O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU

Graphic expression:

® e S Dat 1
. Data source
Q Q !
=1 21
=2 52 S; : Data source 2
Taking LD& and DLD& for example
Explanation:

1. The instruction is used to compare the data in S4 with that in S2. When the comparison result is not 0, the

condition of the instruction is met. When the comparison result is 0, the condition of the instruction is not met.

2. Only the instruction DLD # can use the 32-bit counter.

3. The instruction LD # can be connected to the mother line directly.
4, &: Logical AND operation

5. |: Logical OR operation

6. A: Logical exclusive OR operation

Comparison operation result
16-bit instruction 32-bit instruction
ON OFF
LD& DLD& $1&S27 0 $1&S,=0
LD| DLD| S1S27 0 $1/S,=0
LDA DLD? S1"S, 7 0 S1"8, =0

Example:
1. The logical operator AND takes the data in CO and C1, and performs the logical AND operation on each pair

of corresponding bits. When the operation result is not 0, Y1.0 is ON.

2. The logical operator OR takes the data in D200 and D300, and performs the logical OR operation on each
pair of corresponding bits. When the operation result is not 0 and X1.0 is ON, Y1.1 is ON.

3. The logical operator XOR takes the data in C201 and C200, and performs the logical exclusive OR operation
on each pair of corresponding bits. When the operation result is not 0, or when X1.1 is ON, Y1.2 is ON.
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NETWORK 1

B 1.0

.
o =1

Cio {52

NETWORK 2

| X1.0 1.1
: K S

Dzon =1
D300 {52

NETWORK 3

[ 1.2

b
czo1 {51

czoo0 |32

X1,

_|

Additional remark:

— i

If 81 or Sz is illegal, the condition of the instruction is not met, SMO is ON, and the error in SR0 is 16#2003.
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FB/FC Instruction Operand Description
FC D*| AND# $1, 82 Contact type of logical operation AND #
(] — »
m = = c < — o - P3| 5 = |
Data type 8 % g e = g - = =z o E = g Py
= o = = =S 5 = =S P b Py = %
$1, Sz ] o* ® o

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S, S o o o o o o ® O O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU

Graphic expression:

® e S Dat 1
. Data source
Q Q !
=1 21
=2 52 S; : Data source 2
Taking AND& and DAND& for example
Explanation:

1. The instruction is used to compare the data in S4 with that in S2. When the comparison result is not 0, the

condition of the instruction is met. When the comparison result is 0, the condition of the instruction is not met.

2. Only the instruction DAND # can use the 32-bit counter.
3. The instruction AND # and the contact are connected is series.

4, &: Logical AND operation
5. |: Logical OR operation

6. A: Logical exclusive OR operation

Comparison operation result
16-bit instruction 32-bit instruction
ON OFF
AND& DAND& $1&S27 0 $1&S,=0
AND| DAND| S4S#0 $4[S2=0
ANDA DANDA S1"S, 7 0 Si"S=0

Example:

1. When X0.0 is ON, the logical operator AND takes the data in CO and C10, and performs the logical AND
operation on each pair of corresponding bits. When the operation result is not 0, Y1.0 is ON.

2. When X0.1 is OFF, the logical operator OR takes the data in D10 and DO, and performs the logical OR
operation on each pair of corresponding bits. When the operation result is not 0, Y1.1 keeps ON.

3. When X0.2 is ON, the logical operator XOR takes the data in (D200, D201) and (D100, D101) and performs
the logical exclusive OR operation on each pair of corresponding bits. When the operation result is not 0, or
when X0.3 is ON, Y1.2 is ON.
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NETWOREK 1
X0.0 & ¥1.0
— | ? ()
o {51
cio {2
NETWOREK 2
Xo.1 | Y11
— /| Q (s)
D10 51
Do {32
NETWOREK 3
X0.2 [ ¥1.2
— | ? ()
Dzoo {51
D100 32
X0.3
| |
I

Additional remark:
If 81 or S; is illegal, the condition of the instruction is not met, SMO is ON, and the error in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC D*| OR# $1, 82 Contact type of logical operation OR #
o] — %)
® =2 s c = = o - P 2 - o -
Data type 8 % g e = g - = = o m = z Y
= o = = =S 5 = =S P b Py = %
$1, Sz ] o* ® o

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S, S o o o o o o ® O O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU

Graphic expression:

. [
S1 : Data source 1

31 a1
=22 52

S, : Data source 2

Taking OR& and DOR& for example
Explanation:

1. The instruction is used to compare the data in S1 with that in S2. When the comparison result is not 0, the
condition of the instruction is met. When the comparison result is 0, the condition of the instruction is not met.

2. Only the instruction DOR# can use the 32-bit counter.
3. The instruction OR# and the contact are connected in parallel.

4, &: Logical AND operation
5. |: Logical OR operation

6. A: Logical exclusive OR operation

Comparison operation result
16-bit instruction 32-bit instruction
ON OFF
OR& DOR& $1&S27 0 $1&S2=0
OR| DOR| $4|S27 0 $1|S2=0
OR? DORA S1"S, 7 0 S48, =0

Example:

1. When X0.1 is ON, Y0.0 is ON. Besides, when the logical operator AND performs the logical AND operation on
each pair of corresponding bits in CO and C10 and the operation result is not 0, Y0.0 is ON.

2. When X0.2 and X0.3 are ON, Y0.1 is ON. When the logical operator OR performs the logical OR operation on
each pair of corresponding bits in the 32-bit register (D11, D10) and the 32-bit register (D21, D20) and the
operation result is not 0, Y0.1 is ON. Besides, when the logical operator XOR performs the logical exclusive
OR operation on each pair of corresponding bits in the 32-bit counter HCO and the 32-bit register (D201, D200)
and the operation result is not 0, Y0.1 is ON.

3-261



AH Motion Controller — Standard Instructions Manual

NETWORK 1

—

Y0.0

{
)

co 51
c10J2

NETWORK 2

X0.2

. Yo.1
_| I | |

{
\

D10 {51
D20 {52

[

HCo {51
D200 32

Additional remark:

If 841 or Sz is illegal, the condition of the instruction is not met, SMO is ON, and the error in SR0 is 16#2003.
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3.12 Rotation Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit 32-bit instruction
FC ROR DROR Rotating to the right 5
FC RCR DRCR v Rotating to the right with the carry flag 5
FC ROL DROL v Rotating to the left 5
FC RCL DRCL v Rotating to the left with the carry flag 5
FC MBR - v Rotating the matrix bits 7
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FB/FC Instruction Operand Description
FC D*| ROR P D, n Rotating to the right
@] — [4))
o = s c = = o - 2 D = o =
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
D ] o* ] o*
n ] o* ] o*
Device | X Y M S T C |[HC/AC| D L SM | SR E PR | K | 16# | “¢” | DF
D [ [ [ ) [ [ [ ) [
n [ [ [ [ ) [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
RiZIR, RORF
En En
D : Device which is rotated
I O
Iy n
DROR DRORP
En En
o DO n Number of bits forming a group
Iy n
Explanation:
1. The values of the bits in the device specified by D are divided into groups (n bits as a group), and these

groups are rotated to the right.
2. Only the instruction DROR can use the 32-bit counter.

3. The operand n used in the 16-bit instruction should be within the range between 1 and 16. The operand n
used in the 32-bit instruction should be within the range between 1 and 32.

4, Generally, the pulse instructions RORP and DRORP are used.
Example:

When X0.0 is switched from OFF to ON, the values of the bits in D10 are divided into groups (four bits as a group),
and these groups are rotated to the right. (The value of the bit marked X is transmitted to the carry flag SM602.)

NETWORK 1
X0.0 RORP
| | E
I M
D100
4 dn
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b15 o Carry flag

WOM\1\1\1\0\1MOMO\OIOMOMT [

Afterthe rotation is executed

po Carry flag

b15
o[+ [ol1]olr[1][1/1[0[1]1]o][1][0f0o] [ o |

Additional remark:

1. If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If n exceeds the range, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| RCR P D, n Rotating to the right with the carry flag
@] — [4))
@ | = s | c| S| =|lo|lc|2&2|%|a3|old
Data type 8 % g e = g - = = i m = b X
= 5] g g — 5 = — = > Py — %
D ] o* ] o*
n ] o* ] o*
Device | X Y M S T C |[HC/AC| D L |SM|SR | E PR | K | 16# | “$" | DF
D [ [ [ ) [ ) ) ) [
n [ [ ) ) ) [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
RiZR. RZRF
En En
D : Device which is rotated
I O
Iy n
DRCR DRCRP
En En
o DO n Number of bits forming a group
Iy n
Explanation:
1. The values of the bits in the device specified by D are divided into groups (n bits as a group), and these

groups are rotated to the right with the carry flag SM602.
2. Only the 32-bit instructions can use the 32-bit counter.

3. The operand n used in the 16-bit instruction should be within the range between 1 and 16. The operand n
used in the 32-bit instruction should be within the range between 1 and 32.

4, Generally, the pulse instructions RCRP and DRCRP are used.

Example:
When X0.0 is switched from OFF to ON, the values of the bits in D10 are divided into groups (four bits as a group),
and these groups are rotated to the right with the carry flag SM602. (The value of the bit marked X is transmitted to
the carry flag SM602.)

NETWORE 1
¥0.0 RCRP
| E
— | :
Dio &
4 1n

3-266



Chapter 3 Standard Instructions

b15 % Carry flag

100\011110000I0110ﬂl ! I

Afterthe rotation is executed

Carry flag b15

b0
[0 ] 1]170l1]olofofo[1[1]1][1]o]0]0]0]

Additional remark:

1. If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If n exceeds the range, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D* ROL P D, n Rotating to the left
@] — [4))
@ =2 S C c — @] — Py 5 — o —
Data type 8 % g e = g - = = i m = b X
= ] 2 = = 5 = = = > Py = %
D ] o* ] o*
n ] o* ] o*
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
D [ [ [ ) [ ) ) ) [
n [ [ ) ) ) [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
RioL ROLF
En En
D : Device which is rotated
I O
Iy n
DROL DROLP
En En
o DO n Number of bits forming a group
Iy n
Explanation:
1. The values of the bits in the device specified by D are divided into groups (n bits as a group), and these

groups are rotated to the left.
2. Only the 32-bit instructions can use the 32-bit counter.

3. The operand n used in the 16-bit instruction should be within the range between 1 and 16. The operand n
used in the 32-bit instruction should be within the range between 1 and 32.

4, Generally, the pulse instructions ROLP and DROLP are used.

Example:

When X0.0 is switched from OFF to ON, the values of the bits in D10 are divided into groups (four bits as a group),
and these groups are rotated to the left. (The value of the bit marked X is transmitted to the carry flag SM602.)

NETWORE 1
X0.0 ROLP
| | E
I nl
Dio {0
4n
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Carry flag 45 P b0
| Mw\1\1|1M1\1\0\0\0\0\0\0\0\2\

Afterthe rotation is executed

Carry flag

b0
1| frl1l1]ofofololofofoof1 1] 1] 1]

Additional remark:

1. If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If n exceeds the range, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D* RCL P D, n Rotating to the left with the carry flag
@] — [4))
o = s c = = o - 2 D = o =
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
D ] o* ] o*
n ] o* ] o*
Device | X Y M S T C |[HC/AC| D L |SM|SR | E PR | K | 16# | “$" | DF
D [ [ [ ) [ ) ) ) O [
n [ [ ) ) ) [ O O
Pulse instruction 32-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
RiZL RiCLP
En En
D : Device which is rotated
I O
Iy n
DRCL DRCLP
En En
D D n : Number of bits forming a group
Iy n
Explanation:
1. The values of the bits in the device specified by D are divided into groups (n bits as a group), and these

groups are rotated to the left with the carry flag SM602.
2. Only the 32-bit instructions can use the 32-bit counter.

3. The operand n used in the 16-bit instruction should be within the range between 1 and 16. The operand n
used in the 32-bit instruction should be within the range between 1 and 32.

4, Generally, the pulse instructions RCLP and DRCLP are used.

Example:
When X0.0 is switched from OFF to ON, the values of the bits in D10 are divided into groups (four bits as a group),
and these groups are rotated to the left with the carry flag SM602. (The value of the bit marked X is transmitted to
the carry flag SM602.)

NETWORK 1
X0.0 RCLP
| | E
I n
p1o o
4 ]n
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Carryflag . % b0
I ? M1111I111100000002

Afterthe rotation is executed

0 Carry flag

b15
1]1]1]1]olofolo]o]ololofol1T1T1] L]

Additional remark:

1. If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If n exceeds the range, the instruction is not executed, SMO0 is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC MBR P S,D,n Rotating the matrix bits
@] — [4))
@ | = s | c| S| =|lo|lc|2&2|%|a3|old
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S o [
N [ o
D [ o
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S ) ) ) [ ] ) ) ) [ ]
N ) ) ) [ ] ) ) ) ) [ ] O O
D ) ) ) [ ] ) ) [ ]
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MER. MERP S : Matrix source
En En .
. ol |5 o D : Operation result
n n n : Length of the array
Explanation:

1. The values of the n rows of bits in S are rotated to the right or to the left. When SM616 is OFF, the values of
the bits are rotated to the left. When SM616 is ON, the values of the bits are rotated to the right. The vacancy
resulting from the rotation is filled by the value of the bit rotated last, and the operation result is stored in D.

The value of the bit rotated last not only fills the vacancy, but also is transmitted to the carry flag SM614.

2. The operand n should be within the range between 1 and 256.

3. Generally, the pulse instruction MBRP is used.

Example 1:

When X0.0 is ON, SM616 is OFF. The values of the bits in the 16-bit registers DO~D2 are rotated to the left, and the
operation result is stored in the 16-bit registers D20~D22. The value of the bit marked X is transmitted to the carry

flag SM614.

B

X0.0

NETWORK 1

SMEG16

(R)

En

[E7)

DO ]
2.]n

MERP

D20
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Before the rotation S
is executed b15 b0
Carrv fla 1/0(1/0{1/0[1]0|1|0|1]0[1]/0|1]0 DO
y1ag 1/0/1/0/1/0/1/0/1]0/1]/0/1]0/1]0 D1
SM614|« 10/1/0{1/0(1]0|1]0|/1]0[{1]/0|1]0 D2
AfterMBRis executed
D L
SM616=0 b15 b0
Afterthe rotation o[1]of1]o][1]o[1]0]1]0]1]0]1]0]1 D20
totheleftis executed  carryflago 110110 11011/011.011]0]110]1 D21
SM614 | 1 | |oj1[oj1]o[1]o[1]/0j1]0]1][0]1]0]1 D22

Example 2:

When X0.0 is ON, SM616 is ON. The values of the bits in the 16-bit registers DO~D2 are rotated to the right, and the
operation result is stored in the 16-bit registers D20~D22. The value of the bit marked X is transmitted to the carry

flag SM614.

NETWORK 1

X0.0 SMG16

— | (s)

MERP
En
po 5 Dp20
3 n
Before the rotation S Carry flag
is executed b15 % b0
Dol [1/0/1/0|1]/0]1|0]1]/0[1]0]1/0/1]|0 > |SM614
D1 1/0/1/0|1/0{1|0/1]0|1|/0]|1|/0[1]0
p2=»1/0|1/0{1/0(1]0|1/01]|0|1]|{0|1]0
MBR
SM616=0 D C
Afterthe rotati b15 b0 Carry flag
ttirlitr_oa'ontd D20 [o[1]ol1/o[1]o]1]0][1]o]1]0]1]0]1 (0]
otheleltls execute D21 |o[1/0/1/0/1]|0][1]0[1]/0]1/0]1][0]1 SM614
D22 [o[1]/0/1]0o/1]o][1]0o[1]0[1]0l1]0]1
Additional remark:
1. If S+n-1 or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#2003.
2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.

3. The flags:

SM614: It is the carry flag for the matrix rotation/shift/output.
SM616: It is the direction flag for the matrix rotation/shift.
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3.13 Basic Instructions

Instruction Pulse
FB/FC . . Description Step
16-bit 32-bit instruction
FC RST - - Resetting the contact or clearing the register 3
FC TMR - - 16-bit timer 5
FC TMRH - - 16-bit timer 5
FC CNT - - 16-bit counter 5
FC - DCNT - 32-bit counter 5
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FB/FC Instruction Operand Description
FC RST D Resetting the contact or clearing the register
(] — »
o = s c = - o — s o - o | o
Data type 8 ;OU g o = g - = =z o m = z Py
= o = = =S 5 = = P b Py = %
D [

Device | X Y M S T C |HC/AC | D L | SM| SR PR | K |16# | “¢" | DF

m

D e o o o o o [ ] e o e o O o

Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic Expression:

Device
D : Device which is reset
—(R)
Explanation:
1. When the instruction RST is driven, the action of the device specified is as follows.
Device status

Bit The coil and the contact are set to OFF.

T, C, and HC/AC | The timer and the counter are reset to 0, and the coil and the contact are set to OFF.

Word The value is cleared to 0.

2. If the instruction RST is not executed, the status of the device specified is unchanged.

3. The instruction supports the direct output.
Example:
When X0.0 is ON, Y0.5 is set to OFF.

NETWORK 1

X0.0 Y0.5
| (R)
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FB/FC Instruction Operand Description
FC TMR S1, S 16-bit timer
g — (4
W = s c c — o = Py 5 = =
Data type 8 % g e = g - = = o E = g X
= ] 2 = =S 5 S =S P > Py = %
S4 o [
S, o [ )
Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF
Sy
S, [ ) [ ) [ ) [ ) [ ) [ J @) @)

Graphic expression:

TMR S,
{En
51
s2 Sz
Explanation:

Pulse instruction

16-bit instruction

32-bit instruction

AH Motion CPU

Timer number

Setting value of the timer

Please refer to the explanation of the instruction TMRH for more information.
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FB/FC Instruction Operand Description
FC TMRH S1, S 16-bit timer
g — (4
wm | 2/ 2| 2|lc|S|=z]|o|lc|a|%m|a|o]d
Data type 8 % e o) = g z = z o m % z g
188|873 . - 5
S o [
S, o [ )

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S

Sz (@) ©) ©) (@) ©) (@) (@) ©)

Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

TMRH S1 : Timer number
En
S1
52 S; : Setting value of the timer
Explanation:
1. The timer used in the instruction TMR takes 100 milliseconds as the timing unit, and the timer used in the

instruction TMRH takes 1 millisecond as the timing unit.
2. The timers for the subroutine’s exclusive use are T1920~T2047.
3. The values of the timers used in TMR and TMRH should be within the range between 0 and 32767.

4. If the same timer is used repeatedly in the program, including in the different instructions TMR and TMRH, the
setting value is the one that the value of the timer matches first.

5. As long as you add the letter S in front of the device T, the timer used in the instruction TMR becomes the
accumulative timer. When the conditional contact is OFF, the accumulative timer value is not reset. When the
conditional contact is ON, the timer counts from the current value.

6. If the same timer is used repeatedly in the program, it is OFF when one of the conditional contacts is OFF.

7. If the same timer is used repeatedly as the timer for the subroutine’s exclusive use and the accumulative timer
in the program, it is OFF when one of the conditional contacts is OFF.

8. When the timer is switched from ON to OFF and the conditional contact is ON, the timer is reset and counts
again.

9. When the instruction TMR is executed, the specified timer coil is ON and the timer begins to count. As the
value of the timer matches the setting value, the state of the contact is as follows.

Normally open (NO) contact ON
Normally closed (NC) contact OFF
Example 1:
When X0.0 is ON, the setting value 50 is loaded to the timer TO. When the value of TO matches 50, the contact of TO
is ON.
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NETWORK 1
X0.0 TMR
| | E
l I n
T0 {31
50 —52
Example 2:

When X0.0 is ON, the setting value 50 is loaded to the timer TO. When the value of TO is 25 and X0.0 is switched
from OFF to ON, TO counts up from 25 to 50, and the contact of TO is ON.

NETWORK 1
X0.0 TMR
| |
| | En
STO {51
50 —|S2
Example 3:
When X0.0 is ON, the setting value 1000 is loaded to the timer T5. When the value of T5 ,matches 1000, the contact
of T5 is ON.
NETWORK 1
X0.0 TMRH
| |
1 | En
5 1
1000 —{S2
Example 4:

When X0.0 is ON, the setting value 1000 is loaded to the timer T5. When the value of T5 is 500 and X0.0 is switched
from OFF to ON, TO counts up from 50 to 1000, and the contact of T5 is ON.

NETWORK 1
X0.0 TMFH
| | E
[} n
575 51
1000 —{S2

Points to Note :
If you declare the operand S1 in ISPSoft, the data type will be TIMER.
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FB/FC Instruction Operand Description
FC CNT S1, Sz 16-bit counter
@] - ()
m = s c < — o - P3| 5 = o |
Data type 8 % g e = g - = = o m = z X
= o = = =S 5 = = P b Py = %
S4 L [ )
S, o [ )

Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF

S @)

Sz (@) ©) ©) (@) ©) (@) (@) ©)

Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU -

Graphic expression:

CNT S4 Counter number
{En
S1
<2 Sz : Setting value of the counter
Explanation:
1. When the instruction CNT is executed, the coil of the counter is ON, and the value of the counter increases by
one. When the value of the counter matches the setting value, the state of the contact is as follows.
Normally open (NO) contact ON
Normally closed (NC) contact OFF

2. After the value of the counter matches the setting value, if there is still a pulse input signal of the counter, the
state of the contact and the value of the counter remain unchanged. If you want to clear the value of the
counter, you can use the instruction RST.

Example:

When SM408 is ON for the first time, the setting value 10 is loaded to the counter CO, and CO begins to count. After
SM408 is switched from OFF to ON ten times, the value of CO is 10, and the contact of CO is ON.

After the contact of CO is ON, the value of CO does not increase although SM408 still truns from OFF to ON.

NETWORK 1
SM403 CNT
| | E
| I n
o —51
10 —s2

Points to Note:
If you declare the operand S1 in ISPSoft, the data type will be COUNTER.
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FB/FC Instruction Operand Description
FC DCNT S1, Sz 32-bit counter
@] — (%))
W = s c c — o = Py 5 = =
Data type 8 % g e = g - = = o E = g X
= ] 2 = =S 5 S =S P > Py = %
Sy (] ()
S, o [ )
Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |[16# | “$” | DF
S @)
S, O O O O O O O O
Pulse instruction 16-bit instruction 32-bit instruction

- - AH Motion CPU

Graphic expression:

DCNT S4 Counter value

|[En

=1

<2 S2 : Setting value of the counter

Explanation:

1. The instruction DCNT can be used to enable the 32-bit counter within the range between HCO and HC63.

2. When the instruction DCNT is executed, the switch between the 32-bit general-purpose addition counters and
the 32-bit general-purpose subtraction counters depends on states of the special auxiliary relays
SM621~SM684.

3. When the instruction DCNT is not executed, the counter stops counting, and the original value of the counter
is not cleared. You can use the instruction RST to clear the value of the counter and reset the contact.

Example:

1. When the PLC runs, SM621 is OFF, and the value of HCO is cleared. When SM408 is ON for the first time, the
setting value 10 is loaded to HCO, and HCO begins to count up.

2. After SM408 is switched from OFF to ON ten times, the value of HCO is 10, and the contact of HCO is ON.

3. After HCO is ON, the value of HCO keeps increasing because SM408 is still switched from OFF to ON.

4. When the value of HCO is 20, SM621 is ON. After SM408 is switched from OFF to ON ten times, the contact
of HCO is OFF.

5. After the contact of HCO is OFF, the value of HCO keeps decreasing because SM408 is still switched from

OFF to ON.
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NETWORK 1
SM402 SM621
| | (R)
HCO
—(R)
NETWORK 2
SM408 DCMT
| |
- En
HCo —351
10|52
METWORK 3
D= SMG21
@ (s)
HCo &1
20 —52
Additional remark:
1. Please refer to the usage of 32-bit counters in chapter 2 for more information related to SM621~SM684.

2. If you declare the operand S1 in ISPSoft, the data type will be COUNTER.
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3.14 Shift Instructions

Instruction Pulse
FB/FC 16-bit 32.pjt | instruction Description Step
FC SFTR - Shifting the states of the devices to the right 9
FC SFTL - v Shifting the states of the devices to the left 9
FC WSFR - v Shifting the data in the word devices to the right 9
FC WSFL - v Shifting the data in the word devices to the left 9
FC SFWR - v Shifting the data and writing it into the word device 7
FC SFRD - v Shifting the data and reading it from the word device 7
FC SFPO - v Reading the latest data from the data list 5
FC SFDEL - v Deleting the data from the data list 7
FC SFINS - v Inserting the data into the data list 7
FC MBS - v Shifting the matrix bits 7
FC SER _ v tS)iT;ftti;l?htgii ;/::ues of the bits in the 16-bit registers by n 5
FC SFL _ v Sirt];fttiggt;ht:?e\;flues of the bits in the 16-bit registers by n 5
FC BSFR - v Shifting the states of the n bit devices by one bit to the right 5
FC BSFL - v Shifting the states of the n bit devices by one bit to the left 5
FC NSFR - v Shifting n registers to the right 5
FC NSFL - v Shifting n registers to the left 5
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FB/FC Instruction Operand Description
FC SFTR P S, D, nq, ny Shifting the states of the devices to the right
@] — [4))
m = s c c — o) - Py 5 - o 3
Data type 8 % g e = g - = = i m = b X
= o Z z =S 5 = = = b Py = %
S ([
D [ ]
ni, N2 . .
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S [ ] [ ] [ ] [ ] ) ) ) [
D [ ] [ ] [ ] [ ] ) ) ) [ ]
n4, N2 [ ] [ ] ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFTR SFTRP S : Initial device in which the value is shifted
En En D Initial device in which the value is shifted
o (] % 1= ]
Y n ni : Length of the data which is shifted
n2 n2 n2 : Number of bits forming a group
Explanation:

1. The states of the n1 bit devices starting from D are divided into groups (n2 bits as a group), and these groups
are shifted to the right. The states of the n2 bit devices starting from S are shifted to the devices starting from
D to fill the vacancy.

2. Generally, the pulse instruction SFTRP is used.
3. The operand n1 should be within the range between 1 and 1024. The operand n2 should be within the range
between 1 and n1.
Example 1:
1. When X0.0 is switched from OFF to ON, the states of the sixteen bit devices starting from MO are divided into

groups (four bits as a group), and these groups are shifted to the right.

2. The shift of the states of the bit devices to the right during a scan is illustrated as follows.

O M3~M0 —  Being carried
@ M7~M4 —  M3~M0

© M11~M8 —  M7~M4

O M15~-M12 — M11~-M8

© X0.3~X0.0 — M15~M12
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NETWORK 1
X0.0 SFTR
i} "
¥0.0 {5 oMo
16 |01
4 nZ
Four bits asa group are shifted to the right.
[ x0.3x0.2{x0.1 [x0.0] —

‘>|M15 |M14 |M13 |M12 |M11 |M10 |M9 |M8 IM? IM6 IMS |M4 IM3 |M2 |M1 |MO |
A N, A A
(4] (3] (2] (1)

Example 2:
1. When X0.0 is switched from OFF to ON, the states of the sixteen bit devices starting from MO are divided into
groups (five bits as a group), and these groups are shifted to the right.

2. The shift of the states of the bit devices to the right during a scan is illustrated as follows.

O Mo —  Being carried
O M5 — MO

© M10~M6 —  M5~M1

O M15~M11 —  M10~M6

© X0.4~X0.0 — M15~M11

NETWORK 1
0.0 SFTR
— M En
0.0 > Dm0
16 nl
5 qnz

Five bits as a group is shifted to the right.
X0.4 | 0.3 0.2 x0.1| x0.0] .,

Y VY Vv v
M15‘M14‘M13‘M12‘M11 ‘M‘IO‘MQ ‘MS ‘M7 ‘MG ‘M5 ‘M4 ‘M3 ‘MZ ‘M‘l ML/A
A A A

(4] (3] e ©0
Additional remark:
1. If S+n2-1 or D+n1-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.
2. If n1 is less than 1, or if n1 is larger than 1024, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#200B.
3. If n2 is less than 1, or if n2 is larger than n1, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.
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FB/FC Instruction Operand Description
FC SFTL P S, D, nq, ny Shifting the states of the devices to the left
@] — [4))
o = s c = = o - 2 o - o =
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 S = = b Py = %
S ([
D [ ]
ni, N2 ] [ )
Device | X Y M S T C |HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
S [ ] [ ] [ ] [ ] ) ) ) [
D [ ] [ ] [ ] [ ] ) ) ) [ ]
N4, N2 o o ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFTL SFTLP S : |Initial device in which the value is shifted
En En D : |Initial device in which the value is shifted
= o= O
il i n: : Length of the data which is shifted
ne nz nz : Number of bits forming a group
Explanation:
1. The states of the n1 bit devices starting from D are divided into groups (n2 bits as a group), and these groups

are shifted to the left. The states of the n2 bit devices starting from S are shifted to the devices starting from D
to fill the vacancy.

2. Generally, the pulse instruction SFTLP is used.
3. The operand n1 should be within the range between 1 and 1024. The operand n2 should be within the range
between 1 and n1.
Example 1:
1. When X0.0 is switched from OFF to ON, the states of the sixteen bit devices starting from MO are divided into
groups (four bits as a group), and these groups are shifted to the left.

2. The shift of the states of the bit devices to the left during a scan is illustrated as follows.

O M15~M12  —  Being carried
® M11~M8 - M15~M12
© M7~M4 -  M11~M8

O M3~M0 —  M7~M4

© X0.3~X0.0 — M3~MO
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NETWORK 1
X0.0 SFTL
— 1) 3
0.0 > ) ST
16 —nl
4 nd

Four bits as a group are shifted to the left

-« x0.3]x0.2] x0.1]x0.0]
v v v e

Being carried ‘M15 ‘M14 ‘M13 ‘M12 ‘M11 HM10 HMQ ‘MB ‘M? ‘M6 ‘MS ‘M4 ‘M3 ‘MZ ‘M1 ‘MO ‘
T
o (2] (3] (4]

Example 2:
1. When X0.0 is switched from OFF to ON, the states of the sixteen bit devices starting from MO are divided into
groups (five bits as a group), and these groups are shifted to the left.

2. The shift of the states of the bit devices to the left during a scan is illustrated as follows.

O M15 —  Being carried
O M10 —  M15

© M9~M5 - M14~M10
O M4~MO —  M9~M5

O X04~X0.0 — M4~MO

NETWOREK 1
X0.0 SFTL
— 1) X
¥0.0 = ) BT
16 —nl
5 qn2

Five bits as agroup are shifted to the left.
- [x0.4] x0.3[x0.2[ x0.1[x0.0| ~

v VvV vV v ¥

Beingcarried [M15 [M14 [m13 w12 [m11 [w10 |me [ms [m7 [me [m5 [ma [ms [m2 [m1 wmo

Q@ A/ A
o © (3] (4]

Additional remark:
1. If S+n2-1 or D+n1-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.

2. If n1is less than 1, or if n1 is larger than 1024, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#200B.

3. If n2 is less than 1, or if n2 is larger than n1, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
FC WSFR | P S, D, nq, ny Shifting the data in the word devices to the right
@] — [4))
ox = s c c - o - X 5 — o bl
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 S = = b Py = %
S o [
D o )
ni, N2 ] [ )
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S [ ] [ ] [ ] ) ) ) [ ] [
D [ ] [ ] [ ] ) ) ) [ ] [ ]
n¢, N2 o o ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
YWSFR YWESFRP S : Initial device in which the value is shifted
En En D : Initial device in which the value is shifted
] ol = ]
i n n: : Length of the data which is shifted
nz n2 n2 : Number of bits forming a group
Explanation:
1. The data in the n1 word devices starting from D is divided into groups (n2 words as a group), and these

groups are shifted to the right. The data in the n2 word devices starting from S are shifted to the devices
starting from D to fill the vacancy.

2. Generally, the pulse instruction WSFRP is used.
3. The operand n1 should be within the range between 1 and 512. The operand n2 should be within the range
between 1 and n1.
Example 1:
1. When X0.0 is switched from OFF to ON, the data in the sixteen word devices starting from D20 is divided into
groups (four words as a group), and these groups are shifted to the right.

2. The shift of the data in the word devices to the right during a scan is illustrated as follows.

© D23~D20 — Being carried
® D27~D24 — D23~D20
© D31~D28  — D27~D24
O D35~D32 — D31~D28
© D13~D10 — D35~D32
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NETWORK 1
¥0.0 WSFRP
— 1) 3
pioJ= 0l-p20
16 1
4 —n2

Fourregisters asa group are shifted totheright.
‘D13‘D12‘D11‘D10‘ - >

e v v

D35 ‘ D34‘ D33‘ D32‘ D31 ‘ D30‘ D29‘ D28‘ D27‘ DZG‘ D25‘ D24‘ D23 ‘ D22‘ D21 ‘ D20‘ Being carried

A
o

Example 2:
1. When X0.0 is switched from OFF to ON, the data in the sixteen word devices starting from D20 is divided into
groups (five words as a group), and these groups are shifted to the right.

2. The shift of the data in the word devices to the right during a scan is illustrated as follows.

O D20 — Being carried
® D25 — D20

© D30~D26 — D25~D21

O D35~D31 — D30~D26

© D14~D10 — D35~D31

NETWOREK 1
0.0 WaFRP
— 1| r
D10 = Ll-pzo
16 |1
5nz

Fiveregisters asa group are shifterto the right.
[p14] p13[ D12] D11] D10] _—

ol T T 77

> D35 D34| D33| D32| D31| D30 D29| D28| D27 D26| D25| D24 | D23] D22| D21 D20|  Beingcarried

A S 6\1/‘

o (3 ) o
Additional remark:
1. If S+n2-1 or D+n1-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.
2. If n1is less than 1, or if n1 is larger than 512, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
3. If n2 is less than 1, or if n2 is larger than n1, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.
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FB/FC Instruction Operand Description
FC WSFL P S, D, nq, ny Shifting the data in the word devices to the left
@] — [4))
m = s c c — o) - Py 5 - o 3
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 = = = b Py = %
S o [
D [ ] )
ni, N2 ] [ )
Device | X Y M S T C |HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
S [ ] [ ] [ ] ) ) ) [ ] [
D [ ] [ ] [ ] ) ) ) [ ] [ ]
n4, N2 [ ] [ ] ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
YWSFL YWEFLP S : Initial device in which the value is shifted
En En D : Initial device in which the value is shifted
=] () I S D
i m n: : Length of the data which is shifted
n2 n2 n2 : Number of bits forming a group
Explanation:
1. The data in the n1 word devices starting from D is divided into groups (n2 words as a group), and these

groups are shifted to the left. The data in the n2 word devices starting from S are shifted to the devices
starting from D to fill the vacancy.

2. Generally, the pulse instruction WSFLP is used.
3. The operand n1 should be within the range between 1 and 512. The operand n2 should be within the range
between 1 and n1.
Example 1:
1. When X0.0 is switched from OFF to ON, the data in the sixteen word devices starting from D20 is divided into
groups (four words as a group), and these groups are shifted to the left.

2. The shift of the data in the word devices to the left during a scan is illustrated as follows.

© D35~D32 — Being carried
® D31~D28  — D35~D32
© D27~D24 — D31~D28
O D23~D20  — D27~D24
© D13~D10 — D23~D20
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NETWOREK 1
¥0.0 WSFLP
—1) i
Do = Ll-pzo
16 Jnl
4 Jnz

Fourregisters as a group are shifted to the left.

— |D13|D12|D11|D10|
v )e

Being carried | D35| D34| D33| D32| D31 | D30| D29| D28| D27| D26| D25| D24| D23| D22| D21 | D20|

R

Example 2:
1. When X0.0 is switched from OFF to ON, the data in the sixteen word devices starting from D20 is divided into
groups (five words as a group), and these groups are shifted to the left.

2. The shift of the data in the word devices to the left during a scan is illustrated as follows.

O D35 — Being carried
® D30 — D35

© D29~D25 — D34~D30

O D24~D20 — D29~D25

© D14~D10 — D24~D20

NETWOREK 1
¥0.0 WSFLP
i} "
Do = 0l D20
16 —nl
g _In2

Fiveregisters asa group are shifted to the left.
< [p14| D13 p12] D11 ] D10]

v )@

Being carried |Dp3s[D34]p3s3|p32] p31]p3so]p29]p28] p27] D26] D25] D24 D23 ] D22] D21] D20

\:/U A__J A__/
) ° o

Additional remark:
1. If S+n2-1 or D+n1-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.

2. If n1is less than 1, or if n1 is larger than 512, the instruction is not executed, SMO0 is ON, and the error code in
SRO is 16#200B.

3. If n2 is less than 1, or if n2 is larger than n1, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
FC SFWR P S,D,n ghlftlng the data and writing it into the word
evice
g — [4))
® =2 s c = = o - P 2 - =
Data type 8 % g e = g - = > o & = g X
2|88 |8|% |5 SIS FE|?] B
S o [
D o [
n o o
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S [ [ [ ) ) ) [ O [ O O
D [ [ [ ) ) ) [ [
n [ [ ) ) [ [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SEVWR SFYWRP S : Device in which the data is shifted
En En
q ol ls o D : Initial device
n : Datalength
Explanation:

1. The data in the n word devices starting from the device specified by D is defined as a first in, first out data type,
and the device specified by D is taken as a pointer. When the instruction is executed, the value of the pointer
increases by one, and the data in the device specified by S is written into the device specified by the pointer.
When the value of the pointer is larger than or equal to n-1, the instruction does not process the writing of the
data, and the carry flag SM602 is ON.

2. Generally, the pulse instruction SFWRP is used.
3. The operand n should be within the range between 2 and 512.

Example:

1. The value of the pointer DO is cleared to 0 first. When X0.0 is switched from OFF to ON, the data in D20 is
written into D1, and the value in DO becomes 1. When X0.0 is switched from OFF to ON again, the data in
D20 is written to D2, and the value in DO becomes 2.

2. The data in the word device is shifted and written in the following way.

) The data in D20 is written into D1.
) The value in DO becomes 1.
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NETWORK 1
X0.1 Do
—1| (r)
NETWORK 2
X0.0 SPWRP
— | ¥
D20 = 0lDo
10-]n
- =10 —
Source

'p20| | Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

‘ f * ? Pointer

D0=3 2
Additional remark:
1. If the value in D is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
2. If D+n-1 exceeds the device range, the instruction is not executed. SMO is ON, and the error code in SRO is
16#2003.
3. If nis less than 2, or if n is larger than 512, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.

4. The instruction SFWR can be used with the instruction SFRD to write and read the data.

3-292



Chapter 3 Standard Instructions

FB/FC Instruction Operand Description
FC SFRD P S,D,n ghlftlng the data and reading it from the word
evice
g — [4))
W =3 s c c — o) - by 5 - |
Data type 8 % g e = g - = > o E = g Y
= o = = =S 5 = =S P b Py = %
S o [
D o [
n o o
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S [ [ [ ) ) ) [ [
D [ [ [ ) ) ) [ O [ O O
n [ [ ) ) [ [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFRD SFRDP S : |Initial device
En En
D : Device in which the data is shifted
5] ol 1= ]
n : Data length
Explanation:

1. The data in the n word devices starting from the device specified by S is defined as a first in, first out data type,
and the device specified by S is taken as a pointer. When the instruction is executed, the value in the device
specified by S decreases by one, the data in the device specified by S+1 is written into the device specified by
D, the data in the devices specified by S+n-1~S+2 is shifted to the right, and the data in the device specified
by S+n-1 is unchanged. When the value in the device specified by S is equal to 0, the instruction does not
process the reading of the data, and the zero flag SM600 is ON.

2. Generally, the pulse instruction SFRDP is used.
3. The operand n should be within the range between 2 and 512.

Example:

1. When X0.0 is switched from OFF to ON, the data in D21 is written into DO, the data in D29~D22 is shifted to
the right, the data in D29 is unchanged, and the value in D20 decreases by one.

2. The data in the word device is shifted and read in the following way.

® The data in D21 is read and shifted to DO.
° The data in D29~D22 is shifted to the right.

) The value in D20 decreases by one.
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NETWOREK 1
X0.0 SFROP
— | %
D20 > Ul pn
10 4n
- =10 —

| Do | | D29 | D28 | D27 | D26 | D25 | D24 | D23 | D22 | D21 | D20 |
T ‘ Pointer

The data is read.

Additional remark:

1. If the value in S is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

2. If S+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

3. If nis less than 2, or if n is larger than 512, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.

4. The instruction SFWR can be used with the instruction SFRD to write and read the data.
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FB/FC Instruction Operand Description
FC SFPO P S,D Reading the latest data from the data list
g — [4))
W =3 s c c — o) - by 5 - 3
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
S o [
D [ ] )
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ) ) [ [ ) ) [ [
D ) ) [ [ ) ) [ O [
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFPO SFPOP S : Initial device
JEn En
15 Ol 1s D D : Device in which the data is stored
Explanation:
1. The device specified by S is taken as a pointer. When the instruction is executed, the data in the device

specified by the value of the pointer is written into the device specified by D and cleared to 0, and the value in
the device specified by S decreases by one. When the value in the device specified by S is equal to 0, the
instruction does not process the reading of the data, and the zero flag SM600 is ON.

2. Generally, the pulse instruction SFPOP is used.
Example:

When X0.0 is ON, the data in the device specified by the value in DO is written into D10. After the data is shifted, the
data in the device specified by the value in DO is cleared to 0, and the value in DO increases by one.

WETWORK 1
X0.0 SFRPO
I I En
po {3 DlD10
(©) (s)
D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
b fmoeof L [ [ 7
Pointer
The data is read.
D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
oo | | Jo | [ [ | [ [ [se]
Pointer
Additional remark:
1. If the value in S is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is
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16#2003.

2. If S+(The value in S) exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC SFDEL | P S,D,n Deleting the data from the data list
@] — (%))
m = s c c — o) - Py 5 - o 3
Data type 8 % g e = g - = = i m = b X
= o Z z = 5 = = = b Py = %
S o o
D [ ] ()
n ] o
Device | X Y M T C |[HC/AC| D L | SM | SR PR K |16# | “$” | DF
S ) ) [ ] [ ] ) ) [ ] [
D ) ) [ ] [ ] ) ) [ ] [ ] O O
n ) ) [ ] [ ] ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFDEL SFDELP S : Initial device
En En
D : Device in which the data is stored
=] 0] B = D
n n : Device in which the data is deleted
Explanation:
1. The value in the device specified by S indicates the length of the data, and the data is in the devices specified

by S+1~S+(The value in S). When the instruction is executed, the data in the device specified by S+n is
stored in D and deleted, the data in the devices specified by S+n+1~S+(The value in S) is shifted to the right,
the data in the device specified by S+(The value in S) is cleared to 0, and the value in the device specified by

S decreases by one. When the value in the device specified by S is equal to 0, the instruction does not
process the deleting of the data, and the zero flag SM600 is ON.

2. Generally, the pulse instruction SFDELP is used.

3. The operand n should be within the range between 1 and 32767.

Example:

Suppose the value in DO is 9, and n is 4. When X0.0 is ON, the data in D4 is stored in D20. After the data in D4 is d
eleted, the data in D5~D9 is shifted to the right, and the value in DO decreases by one.

NETWORK 1
X0.0 SFLELP
— | 3
Do > Dl-p20
4 n
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n=4 @

D9 D2 D1 DO

D8 D7 D6 D5 D4 D3
| [4712] 857 [123 [100 [ 111 | 22 [ 48| 5 [799 | o

The length of the data
The data is deleted.

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

22 | | o |4712] 857 [ 123 [100 [ 111 | 48 | 5 |790 | 8 |

The length of the data

Additional remark:

1.

If the value in S is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If S+n exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If S+(The value in S) exceeds the device range, the instruction is not executed, SMO is ON, and the error code
in SRO is 16#2003.

If n is larger than the value in S, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.

If nis less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC SFINS P S,D,n Inserting the data into the data list
] — (%)
m = s c c — o) - Py 5 - 3
Data type 8 % g o = g - = =z i E = g Py
- o g g — 5 = — = P Py — %

S [ o

D [ o

n ([ o

Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S (] (] [ ] [ ] o o o o
D (] (] [ ] [ ] o o o O o O O
n (] (] [ ] [ ] o o o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFIMNS SFIMSF S : [Initial device
En En
c ol I D D : Data which is inserted
fn n : Device into which the data is inserted
Explanation:

1. The value in the device specified by S indicates the length of the data, and the data is in the devices specified
by S+1~S+(The value in S). When the instruction is executed, the data in D is inserted into S+n, the original
data in the devices specified by S+n~S+(The value in S) is shifted to the left, and the value in the device
specified by S increases by one. When the value in the device specified by S is equal to 32767, the instruction
does not process the writing of the data, the value in the device specified by S does not increase, and the
carry flag SM602 is ON.

2. Generally, the pulse instruction SFINSP is used.

3. The operand n should be within the range between 1 and 32767.
Example:

Suppose the value in DO is 8, and n is 4. When X0.0 is ON, the data in D200 is inserted into D4, the original data in
D4~D8 is shifted to D5~D9, and the value in DO increases by one.

NETWORK 1
X0.0 SFIMS
| -
Do {5 Dl-D200
41n
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©

D200

D200

n=4 @

D5 D4 D3 D2 D1 DO
(4712|857 | 123 100 | 111 | 48 | 5 [799 | 8 |
The length of the data

The data is inserted.

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| 22 | [4712] 857 [123 [100 [ 111 [ 22 | 48] 5 [799 [ 9 |

The length of the data

Additional remark:

1.

If the value in S is less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.

If S+n exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003

If S+(The value in S)+1 exceeds the device range, the instruction is not executed, SMO is ON, and the error
code in SRO is 16#2003.

If n is larger than the value in S, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.

If nis less than 0, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC MBS P S,D,n Shifting the matrix bits
@] — [4))
@ | 2 s | c| S| =z=|lo|c|z&|%]| 3| ol
Data type 8 % g e = g - = = i m = b X
= o Z z = 5 = = = b Py = %
S o [
D [ ] )
n ] o
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S ) ) [ ] [ ] ) ) ) [ ] [
D ) ) [ ] [ ] ) ) ) [ ]
n ) ) [ ] [ ] ) ) ) [ ] [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MBS MBSP S : Matrix source
En En )
< olls o D : Operation result
n n n : Length of the array
Explanation:

1. The values of the n rows of bits in S are shifted to the right or to the left. When SM616 is OFF, the values of
the bits are shifted to the left. When SM616 is ON, the values of the bits are shifted to the right. The vacancy
resulting from the shift is filled by the state of the borrow flag SM615, the value of the bit shifted last is
transmitted to the carry flag SM614, and the operation result is stored in D.

2. The operand n should be within the range between 1 and 256.
3. Generally, the pulse instruction MBSP is used.

Example 1:

When X0.0 is ON, SM616 is OFF. The values of the bits are shifted to the left. Suppose SM615 is OFF. After the
values of the bits in the 16-bit registers DO~D2 are shifted to the left, the operation result is stored in the 16-bit
registers D20~D22, and SM614 is ON.

NETWORK 1

X0.0 SMé15

— | (®)

MEBSP

En

(]
0

D0 —
3.4n

D20
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b15 b0 Borrow flag
po [1lo[1lof[1]o]1]o[1]o[1][o[1][0o[1][0«— 0O ]
Carryflag pq 1]ol1]o/1]o]1]o][1]0][1]0]1]0]1]0
D2 1]o]1]o/1]o][1]o][1]o][1]0]1]0]1]0

b15 bo Borrow flag

p20 [o[1[ol1]o[1]o[1]o]1]o][1]0]1]0]0 (o |
Carry flag D21 0l 1

D22 |o|1/0/1|/0[1]|0/1|0[1/0[1|0|1]|0]1

Example 2:

o
-
o
-
o
-
o
-
o
-
o
-
o
-

When X0.0 is ON, SM616 is ON. The values of the bits are shifted to the right. Suppose SM615 is ON. After the
values of the bits in the 16-bit registers DO~D2 are rotated to the right, the operation result is stored in the 16-bit
registers D20~D22, and SM614 is OFF.

NETWORK 1

X0.0 SM615

— | (

MESP
En
po {5 0f-pzo
3 In
b15 b0 Carry flag
oo [1lof[1lof1]o]1of1]ol1][o[1][o[1][0}—» ]

o
-
o
-
o
-
o
-
o
-
o
-
o
-
o

Borrow flag p1 1
D2 1/o[1lo]1]ol1]o]1]o]1]o]1]0]1]0

b15 b0 Carry flag

p20 |o[1][o[1]o[1]ol1]o]1]o[1]0]1]0]1 o |
Borrowflag D21 |0]1/0/1]0|1]o[1]o][1]0o]/1]0l1]0]1
| 1] p22 [4]1]0f1/0/1/0/1/0/1]0[1][0l1][0]1

Additional remark:

1. If S+n-1 or D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#2003.

2. If nis less than 1, or if n is larger than 256, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.

3. The flags:

SM614: Itis the carry flag for the matrix rotation/shift/output.
SM615:  Itis the borrow flag for the matrix shift/output.
SM616: It is the direction flag for the matrix rotation/shift.
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FB/FC Instruction Operand Description
Shifting the values of the bits in the 16-bit
FC SFR P D, n registers by n bits to the right
g — [4))
m = = c < — o - P3| 5 = |
Data type 8 % g e = g - = > o E = g Y
= o = = =S 5 = =S P b Py = %
D [ [
n [ ] ([
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
D ([ ([ o o ([ [ o O (]
n ([ ([ o o ([ ([ o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFR SFRP D : Device involved in the shift
En En
h Ol In ] n : Number of bits
Explanation:

1. The values of the bits in D are shifted by n bits to the right. The vacancies (b15~b15-n+1) resulting from the
shift is filled by 0, and the value of bn-1 is transmitted to SM602.

2. The operand n should be within the range between 1 and 16.

3. Generally, the pulse instruction SFRP is used.
Example:
1. When X0.0 is ON, the values of bO~b15 in DO are shifted by 6 bits to the right, and the value of b5 is
transmitted to SM602. The values of b10~b15 are cleared to 0 after the shift.

2. The shift of the values of the bits to the right during a scan is illustrated as follows.

O b5~b0 — Being carried (The value of b5 is transmitted to SM602.)
® b15~b6 —  b9~b0
© 0 — b15~b10
NMETWORK 1
X0.0 SFR.
1} -
b qn 0 Do
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bo Carryflag

b15 e
|o\1\0\1\o\1\0\1\0\1l?\1\0\1\0\1\ Q

Afterthe shift

v

b15
(oJofolofo ofol1To[1T0o 1o 10 1]

bo Carryflag

Beingfilled by O
Additional remark:

If nis less than 0, or if n is larger than 16, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.
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FB/FC Instruction Operand Description
Shifting the values of the bits in the 16-bit
FC SFL P D, n registers by n bits to the left
@] — [4))
o = s c = = o - 2 o - =
Data type 8 % g e = g - = > o E = g Y
= o Z 2 = 5 S = = = Py = %
D [ [
n (] (
Device | X Y M S T C |[HC/AC| D L SM | SR E PR K |16# | “$” | DF
D ([ ([ [ o o [ ® O o
n ([ ) [ [ (] [ ] [ O [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SFL SFLP D : Device involved in the shift
En En
h Of In ] n : Number of bits
Explanation:

1.

2.
3.

Example:
4.

The values of the bits in D are shifted by n bits to the left. The vacancies (b0~bn-1) resulting from the shift is
filled by 0, and the value of b16-n is transmitted to SM602.

The operand n should be within the range between 1 and 16.

Generally, the pulse instruction SFLP is used.

When X0.0 is ON, the values of bO~b15 in DO are shifted by 6 bits to the right, and the value of b10 is
transmitted to SM602. The values of bO~b5 are cleared to 0 after the shift.
The shift of the values of the bits to the left during a scan is illustrated as follows.

O b15~b10 — Being carried (The value of b10 is transmitted to SM602.
® b9~bo —  b15~b6

(3 0} —  b5~b0
NETWORK 1
X0.0 SFL
| E
—I'TI n
6 —n LHpDo
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b15 % b0 Carry flag

\0\0\0\0\1\1‘I1\1\0\0\o\o\1\1\1\1 Q
Afterthe shift

Carry flag

b15 b0
[1]1 000 011 1 1]ololo]ol0]0]
_
Beingfilled by 0
Additional remark:

If nis less than 0, or if n is larger than 16, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.
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FB/FC Instruction Operand Description
Shifting the states of the n bit devices by one
FC BSFR | P D, n bit to the right
g — (%))
W =3 s c c — o) - by 5 - o |
Data type 8 % g e = g - = =z o m = z Py
= o = = =S 5 = =S P b Py = %
D [
n (] (
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
D ([ ([ ([ ([ ([ [ [ (]
n ([ ([ o o ([ [ o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
B=FR BEFRP D : Initial device involve in the shift
En En
r ol In D n : Data length
Explanation:

1. The states of the n bit devices starting from D are shifted by one bit to the right. The state of D+n-1 is cleared
to 0, and the state of D is transmitted to the carry flag SM602.

2. Generally, the pulse instruction BSFRP is used.

3. The operand n should be within the range between 1 and 1024.
Example:

When X0.0 is ON, the states of MO~M5 are shifted by one bit to the right, the state of M5 is cleared to 0, and the
state of MO is transmitted to the carry flag SM602.

METWOREK 1
X0.0 BSFR.
i} %
6—n DHmMo
M5 M4 M3 M2 M1 MO Carry flag

[CToToTrTo] 1]} |
Afterthe shift

@

M5 M4 M3 M2 M1 MO Carry flag
ool ol ol 1 0] 1]

Beingclearedto 0
Additional remark:

1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
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2. If nis less than 1, orif n is larger than 1024, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
Shifting the states of the n bit devices by one
FC BSFL | P D,n bit to the left
g — [4))
m = s c < — o - P3| 5 = |
Data type 8 % g o = g - = = o E = 2 P
= o g g — 5 = — = P Py — %
D [
n (] (
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
D ([ ([ ([ ([ ([ [ [ o
n ([ ([ o o ([ [ o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
BEFL BSFLP D : Initial device involve in the shift
En En
Il Ol In D n : Datalength
Explanation:

1. The states of the n bit devices starting from D are shifted by one bit to the left. The state of D is cleared to 0,
and the state of D+n-1 is transmitted to the carry flag SM602.

2. Generally, the pulse instruction BSFLP is used.

3. The operand n should be within the range between 1 and 1024.
Example:

When X0.0 is ON, the states of MO~M5 are shifted by one bit to the left, the state of MO is cleared to 0, and the state
of M5 is transmitted to the carry flag SM602.

NETWORK 1

X0.0 BSFL

In i

&N Dm0
M5 M4 M3 M2 M1 MO Carry flag
fo[oToT1+ToTl 1] L]
\ A
Afterthe shift

M5 M4 M3 M2 M1 MO Carry flag
ol ol 1Tol 1] o] Lo ]

*

Beingclearedto 0
Additional remark:

1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
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16#2003.

2. If nis less than 1, or if n is larger than 1024, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#200B.
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FB/FC Instruction Operand Description
FC NSFR P D,n Shifting n registers to the right
g — [4))
m = s c < — o - P3| 5 = |
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
D o (]
n o o
Device | X Y M S T C |[HC/AC| D L | SM | SR E PR K |16# | “$” | DF
D ) ) [ [ ) ) [ O [
n ) ) [ [ ) ) [ O [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MSFR MESFRP D : Initial device involve in the shift
En En
i Ol In B n : Datalength
Explanation:

1. The data in the n registers starting from D is shifted to the right, and the data in D+n-1 is cleared to 0.
2. Generally, the pulse instruction NSFRP is used.

3. The operand n should be within the range between 1 and 512.
Example:

When X0.0 is ON, the data in D1~D6 is shifted to the right, and the data in D6 is cleared to 0.

NETWORK 1
X0.0 NSFR
— 1| X
T oo

D6 D5 D4 D3 D2 D1 DO
| 30 [2235/9578] 754 | 28 | 423] 11 |

Afterthe shift

U

D6 D5 D4 D3 D2 D1 DO
| 0 | 30 [2235[9578] 754 | 28 [ 423 ]

Being clearedto 0

Additional remark:

1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
2. If nis less than 1, or if n is larger than 512, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.
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FB/FC Instruction Operand Description
FC NSFL P D,n Shifting n registers to the left
@] — (4
@ =2 S (i c — @] — ) 5 — o —
Data type 8 % g e = g - = = o m = z X
= ] 2 = =S 5 S =S P > Py = %
D o )
n o o
Device | X Y M S T C |HC/AC| D L |SM|SR | E PR | K | 16# | “$" | DF
D ) ) [ ) ) ) @) [ J
n ) ) ) [ ) ) ) O [ @) @)
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
MSFL MSFLP D : Initial device involve in the shift
En En
n ol In O n : Datalength
Explanation:
1. The data in the n registers starting from D is shifted to the left, and the data in D is cleared to 0.

2. Generally, the pulse instruction NSFLP is used.

3. The operand n should be within the range between 1 and 512.
Example:

When X0.0 is ON, the data in DO~D5 is shifted to the left, and the data in DO is cleared to 0.

NETYWORK 1
X0.0 MSFL
I.T.I En
TN 0l-po

D6 D5 D4 D3 D2 D1 DO
| 30 [2235|9578] 754 | 28 | 423 11
Afterthe shift

U

D6 D5 D4 D3 D2 D1 DO
12235/9578 754] 28 [ 423] 11 ] 0 |

Beingclearedto 0

Additional remark:

1. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
2. If nis less than 1, or if n is larger than 512, the instruction is not executed, SMO is ON, and the error code in

SRO is 16#200B.
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3.15 Data Processing Instructions

FB/FC 16-::"““::%“ ins:::cs:;on Description Step
FC SER DSER v Searching the data 9
FC SUM DSUM v Number of bits whose states are ON 5
FC DECO - v Decoder 7
FC ENCO - v Encoder 7
FC SEGD - v Seven-segment decoding 5
FC SORT DSORT - Sorting the data 11
FC ZRST - 4 Resetting the zone 5
FC BON DBON 4 Checking the state of the bit 7
FC MEAN DMEAN v Mean 7
FC CCD - v Sum check 7
FC ABS DABS v Absolute value 3
FC MINV - 4 Inverting the matrix bits 7
FC MBRD - v Reading the matrix bit 7
FC MBWR - v Writing the matrix bit 7
FC MBC - 4 Counting the bits with the value 0 or 1 7
FC DIS - 4 Disuniting the 16-bit data 7
FC UNI - v Uniting the 16-bit data 7
FC WSUM DWSUM v Getting the sum 7
FC BSET - 4 Setting the bit in the word device to ON 5
FC BRST - 4 Resetting the bit in the word device 5
FC BKRST - v Resetting the specified zone 5
FC LIMIT DLIMIT v Confining the value within the bounds 9
FC BAND DBAND v Deadband control 9
FC ZONE DZONE 4 Controlling the zone 9
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FB/FC Instruction Operand Description
FC D* SER P S1,S2,D,n Searching the data
@] — [4))
o = s c = = o - 2 D = o =
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S1 ] o* [ ) o*
S ] o* o o*
D o o* ) o*
n ® o* ) o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S1 [ ] [ ] o ([ o ([ [ ([ o
Sz [ [ [ ) [ ) ) ) O [ O O
D [ [ [ ) [ ) ) [
n [ [ [ ) [ ) ) ) O [ O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
ZER DSER
S1 : Initial device involved in the comparison
En En
=1 0| J=1 D
52 = S2 : Compared data
It il
SERP DSERP
En En D : Initial device in which the comparison result is stored
=1 O = O
=2 =2
n : Data length
It il
Explanation:
1. n singed decimal values in the registers starting from the register specified by S1 are compared with the
singed decimal value in the register specified by S2, and the comparison results are stored in the registers
D~D+4.
Device Description
D Number of equal values
D+1 Data number of the first equal value
D+2 Data number of the last equal value
D+3 Data number of the minimum value
D+4 Data number of the maximum value

2. The operand n used in the 16-bit instruction should be within the range between 1 and 256. The operand n
used in the 32-bit instruction should be within the range between 1 and 128.
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3.
Example:
1.

Only the 32-bit instructions can use the 32-bit counter.

When X0.0 is ON, the values in D10~D19 are compared with the value in DO, and the comparison results are
stored in D50~D54. When the equal value does not exist, the values in D50~D52 are 0.

The data number of the minimum value is stored in D53, and the data number of the maximum value is stored
in D54. If there is more than one minimum value or maximum value, the data number which is bigger is

stored.
NETWOREK 1
X0.0 “ER
— .
Dio {51 Ul oso
Do 52
10 M
S | Value Compared Data Result D Value Description
data number
D10 | 88 0 D50 4 Number of equal values
—>
D11 | 100 1 Equal D51 1 Data number of the first
equal value
D12 | 110 2 D52 8 Data number of the last
equal value
D13 | 150 3 D53 7 Dgt_a number of the
minimum value
n S,
D14 | 100 D0=100 4 Equal D54 9 Datg number of the
maximum value
D15 | 300 5
D16 | 100 6 Equal
L D17 5 7 Minimum
D18 | 100 8 Equal
D19 | 300 9 Maximum

Additional remark:

1.

If S1+n-1 or D+4 exceeds the device range, the instruction is not executed, SMO0 is ON, and the error code in
SRO is 16#2003.

If the operand n used in the 16-bit instruction is less than 1 or larger than 256, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.

If the operand n used in the 32-bit instruction is less than 1 or larger than 128, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.

If the operand D used during the execution of the 16-bit instruction is declared in ISPSoft, the data type will be
ARRAY [5] of WORD/INT.

If the operand D used during the execution of the 32-bit instruction is declared in ISPSoft, the data type will be
ARRAY [5] of DIVORD/DINT.
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FB/FC Instruction Operand Description
FC D* SUM P S,D Number of bits whose states are ON
) — (%)
@ =2 S (i c — @] — ) - — —
Data type 8 % g e = g - = = o E = g X
= ] 2 = =S 5 S =S P > Py = %
S [ ] o* ® o*
D [ o* () o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S o o o o o o o o o O O
D [ o o o o o o o O o
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
= SUMF
En En S Source device
5 (] W = ]
DS OSLUIMP
En En D Destination device
5 (] W = ]
Explanation:
1. The number of bits whose values are 1 in S is stored in D.

2. When the values of the bits in the source device specified by S are 0, the zero flag SM600 is ON.

3. Only the 32-bit instructions can use the 32-bit counter.

Example:

When X0.0 is ON, the number of bits whose values are 1 in DO is stored in D2.

b15

NETWORK 1
X0.0
| | E
[ n
Do =

S

b0

lo]olo]1]ofo]t[ofofo|o]ofo[1]o[of | & ]

Additional remark:

DO

D2

If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC DECO P S,D,n Decoder
@] — (%))
m = s c c — o) - Py 5 - 3
Data type 8 % g e = g - = > o E = g X
- o g g — 5 = — = P Py = %
S [ [ o
D [ [ ®
n o o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S o o o o o o ® ® ® o @) ® @) @)
D o o o o o ® ® ® ® o @) o
n [ ] o o o ® ® o @) o @) @)
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -

Graphic expression:

DECO DECOP S : Source device
En En
. ol s o D : Device in which the decoded values are stored
r n n : Number of bits whose values are decoded
Explanation:

1. The values of the lower n bits in the source device specified by S are decoded as the values of the lower 2n
bits in D.

2. When D is a bit device, n is within the range between 1 and 8. When n is 8, the values of the 8 bits is decoded
as the values of the 256 bits. (Please note that the devices in which the decoded values are stored can not be
used repeatedly.)

3. When D is a word device, n is within the range between 1 and 4. When n is 4, the values of the 4 bits is
decoded as the values of the 16 bits.

4. Generally, the pulse instruction DECOP is used.

Example 1:

1. When Y0.0 is switched from OFF to ON, the instruction DECO decodes the values of the 3 bits in X0.0~X0.2
as the values of the 8 bits in M100~M107.

2. After the values of the 3 bits in X0.0~X0.2 are added up, the value 3 is gotten. The third bit in M10~M1007,
that is, the bit in M103, is setto 1.

3. After the instruction DECO is executed and Y0.0 is switched OFF, the values of the 8 bits in M100~M107 are

unchanged.
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NETWORK 1
Y0.0 DECCOP
| -
X0.0 % CHmM100
3]n

X0.2 X0.1 XO0.0

M107 M106 M105 M104 M103 M102 M101 M100

Example 2:

1. When X0.0 is switched from OFF to ON, the instruction DECO decodes the values of b2~b0 in D10 as the
values of b7~b0 in D20, and the values of b15~b8 in D10 become 0.

2. The values of the lower 3 bits in D10 is decoded as the values of the lower 8 bits in D20. The values of the
higher 8 bits are 0.

3. After the instruction DECO is executed and X0.0 is switched OFF, the data in D20 is unchanged.

NETWORK 1
X0.0 DECOR
— | e
010 = D20
5]
b15 D10 b0
|0|1|0|1|0|1|0|1|0|1|0|1 0|0|1|1

g Je
/‘ v

76 540G 210
LofofoJofofofofofofofofof1]o]ofo]
b15 D20 b0

The values of b15~b8
in D10 become 0.

e~

Additional remark:
1. Suppose D is a bit device. If n is less than 1, or if n is larger than 8, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#200B.

2. Suppose D is a word device. If n is less than 1, or if n is larger than 4, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#200B.

3. Suppose S is a bit device. If S+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and
the error code in SRO is 16#2003.

4. Suppose D is a bit device. If D+(2"n)-1 exceeds the device range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC ENCO P S,D,n Encoder
] — (%)
m = s c c — o - Py 5 — o 4
Data type 8 % g o = g - = =z i m = z Py
= o é g — 5 = — = P Py — %
S [ ([ J o
D [ o
n o o
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S o o o o o o o o o o O o
D [ ] o o o o o O o
n o o o o o o o O o O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
EMCO EMCOP S : Source device
En En
. ol Is o D : Device in which the encoded values are stored
r n n : Number of bits whose values are encoded
Explanation:

1.

5.
Example 1:
1.

The values of the lower 2n bits in the source device specified by S are encoded as the values of the lower n
bits in D.

If there are many bits whose values are 1 in the source device specified by S, the first bit with the value 1 from
the left is processed.

When S is a bit device, n is within the range between 1 and 8. When n is 8, the values of the 256 bits is
encoded as the values of the 8 bits.

When S is a word device, n is within the range between 1 and 4. When n is 4, the values of the 16 bits is
encoded as the values of the 4 bits.

Generally, the pulse instruction ENCOP is used.

When X0.0 is switched from OFF to ON, the instruction ENCO encodes the values of the 8 bits in MO~M7 as
the values of the lower 3 bits in DO, and the values of b15~b3 in DO become 0.

After the instruction ENCO is executed and X0.0 is switched OFF, the data in D is unchanged.
NETWORK 1

X0.0 EMCOP
| | E
I n
Mo = I'-po
3n
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Example 2:
1.

M7 M6 M5 M4 M3 M2 M1 MO

0 0 0 0 1 0 0 0
7 6 5 4 3 2 1 0

[ofofofofofofofo]ofofoofofo]1]1]
b0

The values of b15~b3in DO become 0.

When XO0.0 is switched from OFF to ON, the instruction ENCO encodes the values of bO~b7 in D10 as the
values of b2~b0 in D20, and the values of b15~b3 in D20 become 0. (The values of b8~b18 in D10 are invalid
data.)

After the instruction ENCO is executed and X0.0 is switched OFF, the data in D is unchanged.

NWETWORK 1
X0.0 EMCOP
| | E
| n
Dio = L-p2o
31n
b15 D10 b0

oft1fofr1]ol1fofr]ofojofof]ofo]o]

~— 6 5 4 3 2 1 0
The values of b8~b18in D10 are invalid data.

b15 D20
ofofolofofolofololofolofofo]r]1]
— —— b0

The values of b15~b3in D20 become 0.

Additional remark:

1.

If there is no bit whose value is 1 in the source device specified by S, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#2003.

Suppose S is a bit device. If nis less than 1, or if n is larger than 8, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#200B.

Suppose S is a word device. If n is less than 1, or if n is larger than 4, the instruction is not executed, SMO is
ON, and the error code in SRO is 16#200B.

Suppose S is a bit device. If S+(2*n)-1 exceeds the device range, the instruction is not executed, SMO is ON,
and the error code in SRO is 16#2003.

Suppose D is a bit device. If D+n-1 exceeds the device range, the instruction is not executed, SMO is ON, and
the error code in SRO is 16#2003.
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FB/FC Instruction Operand Description
FC SEGD | P S,D Seven-segment decoding
g — [4))
® =2 s c = = o - P 2 - =
Data type 8 % g e = g - = > o E = g X
= o = = =S 5 = = P b Py = %
S [ ] [
D [ )
Device | X Y M S T C |[HC/AC| D L |SM| SR | E PR | K | 16# | “$” | DF
S ) ) [ [ ) ) [ O [ O O
D ) ) [ [ ) ) [ O [
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU -
Graphic expression:
SEGD ZEGDP S : Source device
En En
= ol |5 8] D : Device in which the seven-segment data is stored
Explanation:

The values of the lower 4 bits (b0~b3) in the source device specified by S are decoded as the seven-segment data
stored in D.

Example:

When X0.0 is ON, the values of bO~b3 in DO are decoded as the seven-segment data stored in Y0.0~Y0.15. If the
data in the source device exceeds four bits, the values of the lower 4 bits are decoded.

NETWORK 1

X0.0 SEGD
| | En

Do > Cl-vo

The relation between the seven-segment data and the bit pattern of source data is presented in the following table.
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Segment state

He x Bit Assignment Display
pattern | of segments | g 4)|B1(b) | B2(c) | B3(d)| B4(e) | B5(f) | B6(g)
0 | 0000 ON| ON| ON| ON| ON| ON|OFF| ||
1 | 0001 OFF| ON | ON | OFF | OFF | OFF |OFF | |
2 | 0010 ON| ON|OFF| ON | ON |OFF| ON|
3 | 0011 ON| ON| ON | ON  OFF OFF| ON|
4 | 0100 OFF| ON | ON | OFF OFF| ON| ON|
5 | 0101 ON | OFF| ON | ON |OFF| ON| ON|
6 | 0110 a ON |OFF| ON| ON | ON| ON| ON| [
- |
7 1o | flglhb | oN ON ON OFF OFF ON OFF| ||
) _
g 1000 e _Jc |oN ON ON| ON ON ON| ON [
- —
9 | 1001 d ON| ON| ON| ON |OFF| ON| ON|
A | 1010 ON| ON| ON |OFF| ON | ON| ON|
B | 1011 OFF | OFF| ON| ON| ON | ON | ON| |-
c | 1100 ON |OFF |OFF| ON | ON | ON |OFF| |
D | 1101 OFF ON | ON| ON ON |OFF| ON| [
E | 1110 ON |OFF| OFF| ON| ON| ON| ON| |-
F 1111 ON | OFF| OFF| OFF| ON| ON| ON| |-
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FB/FC Instruction Operand Description
FC D*| SORT S, my, mz, D, n Sorting the data
@] — [4))
m = s c c — o) - Py 5 - o 3
Data type 8 % g o = g - = =z i m = z Py
= o Z z = 5 = = = b Py = %
S ] oF ] o*
mq, m; ® o* ® o
D o o* () o*
n ® o* ) o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K |16# | “$” | DF
S o o o ([ o ([ ([ o o
m,m; | @ o [ ) [ ) ) [ O [ O O
D [ [ [ ) [ ) ) [
n [ [ [ ) [ ) ) [ O [ O O
Pulse instruction 16-bit instruction 32-bit instruction
- AH Motion CPU AH Motion CPU
Graphic expression:
S : Initial device in which the original data is stored
SORT DSORT
En En mq : Number of rows of data
S ol 1= O
m2 : Number of columns of data
1 1Tl
ez m2 D : Initial device in which the sorted data is stored
n Iy
n : Reference value involved in the sorting of the data
Explanation:
1. The data which is sorted is stored in the m1xm2 registers starting from the register specified by D. If S and D

specify the same register, the sorted data is the same as the original data in the register specified by S.

2. The operand m1 should be within the range between 1 and 32. The operand m2 should be within the range
between 1 and 6. The operand n should be within the range between 1 and m2.

3. It is better that the rightmost number of the device number of the register specified by S is 0
4. If the value in n is altered during the execution of the instruction, the data is sorted according to the new value.

5. When SM604 is OFF, the data is sorted in ascending order. When SM604 is ON, the data is sorted in
descending order.

6. To prevent the data from being sorted repeatedly, it is suggested that you use the pulse instruction.

7. Only the 32-bit instruction can use the 32-bit counter.
Example:

Suppose SM604 is OFF. When X0.0 is switched from OFF to ON, the data is sorted in ascending order. When the
sorting of the data is complete, SM603 is ON.
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NETYWORE 1
X0.0 SORT
| |
| | En
Do > Ol-Dso
5 Jmi
5 Jmz
D100 n
1. The data which will be sorted is shown below.
< m2 columns of data >
Column
Column 1 2 3 4 5
Student . . .
Row number Chinese English Math Physics
+ (DO) 1 (D5) 90 (D10) 75 (D15) 66 (D20) 79
3 (D1)2 (D6) 55 (D11) 65 (D16) 54 (D21) 63
2
g (D2) 3 (D7) 80 (D12) 98 (D17) 89 (D22) 90
o
L
® (D3) 4 (D8) 70 (D13) 60 (D18) 99 (D23) 50
+ (D4) 5 (D9) 95 (D14) 79 (D19) 75 (D24) 69
When the value in D100 is 3, the data is sorted as follows.
m; columns of data >
Column
Column 1 2 3 4 5
Student . . .
Row number Chinese English Math Physics
+ (D50) 4 (D55) 70 (D60) 60 (D65) 99 (D70) 50
3 (D51) 2 (D56) 55 (D61) 65 (D66) 54 (D71) 63
2
g (D52) 1 (D57) 90 (D62) 75 (D67) 66 (D72) 79
o
L
® (D53) 5 (D58) 95 (D63) 79 (D68) 75 (D73) 69
+ (D54) 3 (D59) 80 (D64) 98 (D69) 89 (D74) 90
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3. When the value in D100 is 5, the data is sorted as follows.

<

< m; columns of data >
Column
Column 1 2 3 4 5
Student . . .
Row number Chinese English Math Physics
+ 1 (D50) 4 (D55) 70 (D60) 60 (D65) 99 (D70) 50
3 2 (D51) 2 (D56) 55 (D61) 65 (D66) 54 (D71) 63
2
g 3 (D52) 5 (D57) 95 (D62) 79 (D67) 75 (D72) 69
o
L
® 4 (D53) 1 (D58) 90 (D63) 75 (D68) 66 (D73) 79
+ 5 (D54) 3 (D59) 80 (D64) 98 (D69) 89 (D74) 90
Additional remark:
1. If the device exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#2003.
2. If m1, m2, or n exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is
16#200B.
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FB/FC Instruction Operand Description
FC ZRST P D1, D2 Resetting the zone
o - ()
e s | c| S| =|lgog|c|z|%| 4 =
Data type 8 % g o = g - = = o E = g Py
= ] 2 = =S 5 S =S P > Py = %
D1  J  J o
D2 ([ ] ([ ] o
Device | X Y M S T C |HC/AC| D L [SM|SR| E |PR| K |16#| “$" | DF
D4 ([ J ([ J ([ J ([ J ([ J o ([ J o o o ([ J
D> ([ J ([ J ([ J ([ J ([ J o ([ J o o o O ([ J

Pulse instruction

16-bit instruction

32-bit instruction

AH Motion CPU

AH Motion CPU

Graphic expression:

Initial device which is reset

Final device which is reset

When the device number of D1 is larger than the device number of D2, only D2 is reset.

When X1.0 is ON, the 16-bit counters CO~C127 are reset. (The values of CO~C127 are cleared to 0, and the

When X5.0 is ON, the timers TO~T127 are reset. (The values of TO~T127 are cleared to 0. and the contact

ZRST IRETP
D+
En En
1 [y
Dz D2 D>
Explanation:
1. When the instruction is executed, the values in D1~D2 are cleared.
2.
Example:
1. When X0.0 is ON, the auxiliary relays M300~M399 are reset to OFF.
2.
contact and the coil are reset to OFF.)
3.
and the coil are reset to OFF.)
4, When X2.0 is ON, the stepping relays S0~S127 are reset to OFF.
5. When X3.0 is ON, the output relays Y0.0~Y1.15 are reset to OFF.
6.

When X4.0 is ON, the 32-bit counters HCO~HC63 are reset. (The values of HCO~HCG63 are cleared to 0, and
the contact and the coil are reset to OFF.)
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NETWORK 1
X0.0 FRAT
— | 4
M300 01
M399 |02
NETYWORK 2
X1.0 ZRAT
| | E
| n
co b1
c127 o2
NETYYOREK 3
X5.0 ZRAT
| | E
I | r
To 01
T127 02
NETYWORE 4
X2.0 ZRET
| E
— | :
| .y
5127 02
NETWOREK 5
X3.0 ZRST
| E
— | :
yYo.o |C1
¥1.15 {02
NETWORK 6
X4.0 ZRAT
| E
— | n
HCo &1
HCe3 02
Additional remark:
1. If D1 and D2 are different types of devices, the instruction is not executed, SMO is ON, and the error code in
SRO is 16#2007.
2. If D1 and D2 contain different formats of data, the instruction is not executed, SMO is ON, and the error code

in SRO is 16#2007.
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FB/FC Instruction Operand Description
FC D* BON P S,D,n Checking the state of the bit
@] — (%))
o = s = < — () - X 5 H o =
Data type 8 % g e = g - = = i m = b X
= ] 2 = = 5 = = = > Py = %
S ] oF ° o*
D o/
n ® o* ) o*
Device | X Y M S T C |HC/AC| D L SM | SR E PR K | 16# | “$” | DF
S [ ] [ ] [ ] (] [ ] (] (] (] O [ ] O O
D [ ] [ ] [ ] [ ] [ ] (] (] (] (] [ ]
n [ ] [ ] [ ] (] [ ] (] (] (] O [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
BN BORP
En En S : Source device
S [l B ]
Iy n
D : Device in which the check result is stored
DBOM DROMP
En En
= ol s D ] o
n : Bit whose state is judged
Iy n
Explanation:

1. The state of the nth bit in S is checked, and the result is stored in D.

2. The operand n used in the 16-bit instruction should be within the range between 0 and 15, and the operand n
used in the 32-bit instruction should be within the range between 0 and 31.
3. Only the 32-bit instructions can use the 32-bit counter.
Example:
1. When X0.0 is ON, Y0.1 is ON if the value of the 15th bit in DO is 1. When X0.0 is ON, Y0.1 is OFF if the value
of the 15th bitin DO is 0.

2. When X0.0 is switched OFF, the state of Y0.1 remains the same as that before X0.0’s being OFF.

NETWORK 1
X0.0 BON
| 1 E
[ | :
Do = Ol vo.1
15 qn
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b15 b0

[olo]o[t]ole]1]ofofo]o[o[o[1]o]o] >  vo.1=0FF
DO

b15 b0
[1]o[ol1]o]o]+]olo[o]o[o]o]1]o]o] => vo.1=0n

DO

Additional remark:

If n exceeds the range, the instruction is not executed, SMO is ON, and the error code in SRO is 16#200B.
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FB/FC Instruction Operand Description
FC D*| MEAN | P S,D,n Mean
@] — [4))
@ | = s | c| S| =|lo|lc|2&2|%|a3|old
Data type 8 % g o = g - = Z i m = z Py
= ] 2 = = 5 = = = > Py = %
S ] oF ] o*
D ] oF ] o*
n ® o* ) o*
Device | X Y M S T C |HC/AC| D L | SM | SR E PR K | 16# | “$” | DF
S [ ] [ ] [ ] ) [ ] ) ) ) [ ]
D [ ] [ ] [ ] ) [ ] ) ) ) O [ ]
n [ ] [ ] [ ] ) [ ] ) ) ) O [ ] O O
Pulse instruction 16-bit instruction 32-bit instruction
AH Motion CPU AH Motion CPU AH Motion CPU
Graphic expression:
MEAMN MEAMP
En En S : |Initial device
= Cl = 1]
n Iy
D : Device in which the mean is stored
DEAM DMEAMP
En En
= [ Y D
n : Number of devices
nl n
Explanation:
1. After the values in the n devices starting from the device specified by S are added up, the mean of the sum is
stored in D.
2. If a remainder appears in the calculation, it is left out.

3. The operand n used in the 16-bit instruction should be within the range between 1 and 256, and the operand n
used in the 32-bit instruction should be within the range between 1 and 128.

4. Only the 32-bit instructions can use the 32-bit counter.

Example:

When X0.0 is ON, the values in the three registers starting from DO are added up. After the values are added up, the
sum is divided by 3. The quotient is stored in D10, and the remainder is left out.

NETWORK 1
X0.0 MEARN
| -
Do > DL D10
3]n
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(D0+D1+D2)/I3 —>» D10
DO| 100
o113 > Afterthe instruction p10 [ 112
is executed
D2| 125 The quotient 2 is left 