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Preface 1

Preface

®  Target Audience
This book is suitable for automation technicians to help them master the programming, system design and debugging techniques
of VEICHI Programmable Logic Controller (PLC); it provides a reference for those who have preliminary and in-depth learning
of PLC programming knowledge.
®  Manual Content
This manual describes in detail the programming principles, software and hardware programming resources, supported
programming languages and detailed instruction descriptions of VC series PLCs, as well as technical reference content such as
high-speed input and output, communication, etc. Applications.
®  Manual Layout
The chapters of this manual are arranged from the whole to the details. Each chapter has independent content. You can read through
and gradually master the comprehensive content of the VC series PLC. You can also refer to the chapters at any time as some
technical reference materials.
®  Guide to Reading
1.  Readers unfamiliar with PLC
For readers who are initially exposed to PLC, it is recommended to read Chapters 1 to 4 first. These chapters explain the basic
knowledge of PLC, including PLC function description, programming language, program elements, data type, addressing mode,
device definition, program comment function and programming, use of main program and subprogram, etc.
2. Readers familiar with PLC
For readers who are already familiar with the basic concepts and programming tools of PLC, you can directly read Chapter 5 Basic
Instructions and Chapter 6 Application Instructions in this book. These two chapters provide a complete description of the VEICHI
VC series PLC instructions. If you want to know how to use the sequential function chart, high-speed 10, interrupt and
communication functions, please refer to Chapters 7 to 9. If you want to know the functions of positioning control, please refer to
Chapter 11 Guide for Using the Positioning Function. At the same time, for the convenience of readers, Appendix 8 Instruction
Sorting Index Table and Appendix 9 Instruction Classification Index Table of this book also provide readers with instructions for
finding relevant instructions according to the instruction classification and the alphabetical order of the English name of the
instruction.
3. Relevant programming manuals can be downloaded from the official website:www.veichi.com
4. VEICHI Electric Co., Ltd. provides customers with all-round technical support. Users can contact the nearest VEICHI
Electric Co., Ltd. office or customer service center, or directly contact the company headquarters.
5. Theintellectual property of this manual belongs to the copyright of VEICHI Electric Co., Ltd. The company is committed to
product optimization and improvement, and constantly updates and improves this manual according to product optimization.
This version of the manual is subject to update without notice. Users are welcome to visit our website at any time to download
the latest version of the manual and materials.

Here we warmly welcome users and readers to consult and exchange usage methods in various forms, and feedback errors and
omissions in the manual.

Service Hotline: 400-600-0303

company website:www.veichi.com

Address: 3rd Floor, Chunsheng Building, Lingya Industrial Park, No. 1 Tangtou Road, Tangtou Community, Shiyan District,
Shenzhen



http://www.veichi.com/
http://www.veichi.com/
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Chapter 1  Product Overview 1

1.1 VC Series PLC Product Introduction

VC series products are PLCs with integrated structure, with built-in high-performance microprocessor and core operation control
system, integrating input points and output points, expansion module bus, etc. The product series also includes I/O expansion
modules, special modules; The main module integrates 2~3 communication ports; the I/O configured by the main module also
includes high-speed counting and high-speed pulse output channels, which can be used for precise positioning; it has rich built-in
programming resources, and adopts three standardized programming languages. The powerful AutoStudio programming software
can realize debugging and monitoring means; it has a perfect user program safety protection mechanism.

1.1.1 VC series product performance specifications

Specification VCI1 Series VC3 Series VC3M Series VC5
Series
Program Capacity 16K 64K
Basic command speed 02u8s 0.065 us
High-speed input 2-way 50kHz; 6-way 10kHz 8 channels*200kHz
High speed output 3 way*100kHz 8 way*200kHz
Digital filtering X0 to X7 with digital filtering can be set
Power down storage 2K Bytes 48K Bytes
COM Two-way communication port Two-way communication port
Serial Communication COMO: RS232 COMO: RS232
COM1: RS485 COM1: RS485
USB Support USB-Type-C interface
CANopen Not supported Self-contained CAN communication port
(Master supports up to 64 configurations, slave supports
up to 8 PDO's)
Ethernet Not supported Comes with Ethernet communication port Program on
download, Modbus-TCP,
Supports up to 16 slave connections

Left communication Support 1-channel RS-485 extension
extension type

Right communication Supports up to 15 modules, including up to 8 special modules
extension type

Positioning commands Support multiple positioning Newly added multiple positioning function types
functions

Real Time Clock Support

S-curve acceleration and | Not supported Support

deceleration

Interpolation Instructions | Not supported Not supported Support two-axis linear and
Two-axis circular interpolation

Electronic cams Not supported Not supported Supports 4-axis electronic cams
Flying shear / chase Not supported Not supported Support
shear non-standard 4-axis flying shear/tracking shear
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1.1.2 VC1 series main module interface description

The external structure of the VC1 series main module is shown in the figure below (take VC1-1614MAT as an example).
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Figure 1-1 VC1 series main module outline structure
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1.1.3 VC3 series main module interface description

The external structure of the VC3 series main module is shown in the figure below (Take VC3-1616MAT as an example).
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Figure 1-2 VC3 series main module outline structure
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1.2 AutoStudio Programming Software

AutoStudio is a special programming software for VC series PLC products. The software can be downloaded from the VEICHI
website.

AutoStudio programming software is a Standard Windows software, a graphical PLC programming tool, which is operated by
mouse and keyboard. 3 standard languages can be selected for programming: Ladder Diagram, Instruction List, SFC Sequential
Function Chart.

The connection between AutoStudio programming software and PLC adopts serial programming cable, Modbus network
programming can also be realized through serial port conversion, and remote programming can also be realized through Modbus.
For the content of Modbus programming and remote monitoring, please refer to the relevant content of { AutoStudio Programming

Software User Manual) .

1.2.1 Basic configuration

AutoStudio programming software runs on IBM PC microcomputer or compatible machine, and needs to be installed on the
Microsoft Windows series operating system. Compatible operating systems include Windows 98, Windows Me, NT 4.0, Windows
2000 and Windows XP.

The minimum and recommended configurations required by AutoStudio are as follows:

Project Minimum configuration Recommended configuration
Cpu Equivalent to intel's pentium 233 or above cpu Equivalent to intel's Pentium 1G or above cpu
Memory 64M 128M
Graphics card Can work in 640>480 resolution, 256 color mode Can work in 800>600 resolution, 65535 color mode
Communication There must be a rs232 serial port output by a db9 socket (or use a usb interface through a ush-rs232 converter, a separate
port converter must be provided)
Other equipment | VEICHI PLC special programming cable

1.2.2  Autostudio programming software installation process

The AutoStudio installation package released by VEICHI Electric Co., Ltd. is a separate executable program. Double-click to start
the installation process, and install it step by step according to the installation wizard. Users can choose different installation paths
according to their own needs.

After the installation is complete, the VEICHI program group will appear in the start menu; at the same time, the installer will also
install the AutoStudio shortcut icon on the desktop, and double-click the shortcut icon to run the program.

Uninstallation operation: Software uninstallation can be performed through the Windows Control Panel. To upgrade and install a
new version of AutoStudio software, please uninstall the old version of AutoStudio software first.

1.2.3 Autostudio running interface

The main interface of this program basically includes seven parts: menu, tool bar, connect window, command tree window, message
window, status bar and work area.

Menu tool bar
3D ne Lo ODal. v¥ ba A Y @
+ * dE# 4 st OOWM — | ¥

G Mam

Project — =&
Manager

window
Instruction

Tree Window

Message window work area status bar

Figure 1-3 AutoStudio main interface
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Please refer to  {AutoStudio Programming Software User's Manual) , which introduces the use of AutoStudio programming

software in detail.

1.2.4 Programming cable

Customers can program and debug the PLC through the serial programming cable or USB cable provided by VEICHI Electric Co.,
Ltd.

The following is a schematic diagram of programming cable connection.

Figure 1-4 programming cable connection
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2.1 Programming Resources and Principles

2.1.1 VCLI series programming resources

Name

Indicators and descriptions

1/0 configuration

Maximum number of
1/0 points

128 points (theoretical value)

Number of expansion
modules

The total number of 1/0 expansion modules + special modules does not exceed 15

User file capacity

User program capacity

16k steps

Data block size

8000 D elements

Command speed

Basic instructions

0.2us/instruction

Application instruction

Severalpus~hundredsps/command

Number of
instructions

Basic instructions

32

Application instruction

234

Device resource

Input and output
points

128 in/128 out (Enter X0~X177, output YO~Y177);The X, Y element address numbers are in
octal addressing,

Auxiliary relay

2048 points (M0~M2047)

Local auxiliary relay

64 points (LMO to LM63)

Special auxiliary relay

512 points (SMO0 to SM511)

Sstatus relay

1024 points (S0~S1023)

256 (TO~T255)
(1) 100ms accuracy TO~T209

Timer
(2) 10ms accuracy T210~T251
(3) 1ms accuracy T252~T255
263 (C0~C263)
(1) 16-bit up-counter CO~C199
Counter

(2) 32-bit up-down counter C200~C235
(3) 32-bit high-speed counter C236~C263

Data register

8000 (DO~ D7999)

Local data register

64 (vO~Vv63)

Indexed addressing
register

16 (z0~2z15)

Special data register

512 (SD0~SD511)

Interrupt resource

External input

16 (interrupt trigger edge can be set by the user, corresponding to the rising and falling edges

interrupt

interrupt of X0~X7 terminals)
High-speed counter 8

interrupt

Internal timed 3

interrupt

Serial port interrupt 6

PTO output complete 3

Communication
function

Communication port

2 asynchronous serial communication ports: communication port 0: RS232; communication
port 1: RS485; 1 USB interface;

Protocol

Modbus communication protocol, free port protocol, N: N (VEICHI Electric special
protocol),

Special function

X0. X1 Single input: 50khz. When X0~X7 are input at the same time, the sum
High-speed counter ' of the frequency is not more than 80khz

X2~X7 Single input: 10khz
High-speed pulse . .
ou?put peedp Y0, Y1, Y2 100khz three independent outputs (transistor output type only)

Digital filter function

X0~X7 use digital filtering, other ports use hardware filtering

Subroutine call

A maximum of 64 user subprograms are allowed, and 6 levels of subprogram nesting are
allowed. Support local variables, each subroutine can provide up to 16 parameters to pass,
support variable aliases
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Special function

Name Indicators and descriptions
Upload password .
Provide 3 forms of password, the password does not exceed 8
Download . . -
characters, each character is an alphanumeric combination, case
password L.
sensitive
User program Cclock password
protection measures Subroutine Password no more than 16 characters, each character is alphanumeric,
encryption case sensitive
Other protective . . - . .
P Provide the function of prohibiting formatting and uploading
measures
. Autostudio It needs to be installed and run in IBM PC microcomputer or
Programmatically . . .
programming compatible machine
Real time clock Built-in, back-up battery powered

2.1.2 VCa3 series programming resources

Name

Indicators and descriptions

1/10

Maximum number of
1/0 points

512 points (256 in/256 out)

configuration

Number of
expansion modules

The total number of 1/0 expansion modules + special modules does not exceed 15

User program

User file . 64k steps
. capacity

capacity _
Data block size 8000 D elements, 32K R elements
Basic instructions 0.065us/instruction

Command e
Application

speed . °p . Several uS~hundreds ps/command
instruction
Basic instructions 32

Number of Application

instructions . P . 286
instruction
Input and output .
points 512 in/512 out (Enter X0~X777, output YO~Y777)

Auxiliary relay

10240 points (M0~M10239)

Local auxiliary relay

64 points (LMO to LM63)

Special auxiliary
relay

1024 points (SMO0 to SM1023)

Status relay

4096 points (S0~S4095)

512 (TO~T511)

(1) 100ms accuracy TO~T209

complete interrupt

Timer
Device (2) 10ms accuracy T210~T479
resource (3) 1ms accuracy T480~T511
263 (C0~C263)
(1) 16-bit up-counter C0~C199
Counter .
(2) 32-bit up-down counter C200~C235
(3) 32-bit high-speed counter C236~C263
Data register 8000 (D0~D7999) 32768 (RO~R32767)
Local data register 64 (V0O~V63)
| Al i
nde_xed ddressing 16 (Z0—~715)
Register
Special data register 1024 (SD0~SD1023)
External input 16 (interrupt trigger edge can be set by the user, corresponding to the rising and falling edges of
interrupt X0~X7 terminals)
High-speed counter 8
interrupt
Interrupt -
Internal timed
resource . 3
interrupt
Serial port interrupt 6
PTO output 8
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Name Indicators and descriptions
2 asynchronous serial communication ports: communication port 0: RS232; communication port 1:
RS485;
. Cmmunication port 1 USB interface;
Communication L
. 1 CAN communication port;
function L
1 Ethernet communication port;
Protocol Modbus communication protocol, free port protocol, N: N (VEICHI Electric special protocol), can
form 1:N, N: N communication network
High-speed counter X0~X7 200kHz*8 high-speed input
High-speed pulse . .
ougput peedp YO~Y7 200kHz*8 independent outputs (only for transistor output type)
Special
fupnction Digital filter function | X0~X7 use digital filtering, other ports use hardware filtering
A maximum of 64 user subprograms are allowed, and 6 levels of subprogram nesting are allowed.
Subroutine call Support local variables, each subroutine can provide up to 16 parameters to pass, support variable
aliases
Upload password Provide 3 forms of password, the password does not exceed 8
Download password characters, each character is an alphanumeric combination, case
Clock password sensitive
User Program - -
. . . Password no more than 16 characters, each character is alphanumeric,
. Protection Measures | Subroutine encryption .
Special case sensitive
function Other protective . . A - .
P Provide the function of prohibiting formatting and uploading
measures
. AutoStudio It needs to be installed and run in IBM PC microcomputer or
Programmatically . . .
programming software compatible machine
Real Time Clock Built-in, back-up battery powered

2.2 PLC Operating Principle

2.2.1

1)

2)

3)

4)

PLC operating mechanism (scan cycle model)

The main module of VC series PLC operates according to the scan cycle model.

The system executes four tasks sequentially and cyclically: executing user programs, communication, internal affairs, and

refreshing 1/0. Each round of tasks is called a scan cycle.

Execute user

programs

)
v

Refresh 1/0

Communication

tInternal .r'\ffairsd

Execute user program tasks

Figure 2-1 PLC operating mechanism

The system executes the instruction sequence of the user program sequentially, starting from the first main program instruction,

and executes the instruction sequence in the user program one by one until the end instruction of the main program is executed.

Communication tasks

It communicates with the programming software and responds to programming communication commands such as download, run,

and stop issued by the programming software.

Internal Affairs tasks

Handles various system housekeeping, such as refreshing panel indicator lights, updating software timer timing values, refreshing

special auxiliary relays and special data registers.
Refresh 1/0 tasks

Refresh I/0 includes an output refresh stage and an input refresh stage.
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Output refresh stage: According to the value of the Y element (ON or OFF), turn on or off the corresponding hardware output point.
Input refresh stage: Convert the on/off state of the hardware input point to the corresponding X element value (ON or OFF).

2.2.2  User program runs watchdog function

The system will monitor the running time of the user program in each scan cycle. Once it is found that the running time of the user
program exceeds the set value, it will stop the running of the user program. The user can set the watchdog time in the system block
dialog Time setting page of the AutoStudio background software interface.

2.2.3 Constant scan operation mode

The constant scan operation mode means that the system is in the running state, and the time of each scan cycle is the same. The
user can activate the constant scan mode and set the constant scan time in the Time setting page of the System Block dialog box
of the AutoStudio background software interface. The default value of the constant scan period is 0, that is, the constant scan is
prohibited; when the actual scan period is greater than the constant scan period, the program runs according to the actual scan
period.

Notice

The constant scan time setting cannot be greater than the watchdog timer time

2.2.4 User file download and storage

The main module can be programmed and controlled by downloading specific user files to the main module.

User files include four types: user program files, data block files, system block files, and user auxiliary information files. User
auxiliary information files include: global variable table, user data source files.

Users can choose to download user program files, data block files, and system block files. When the download operation is selected,
the corresponding user assistance information file will also be bundled and downloaded.

All user files of VC series are solidified into the FLASH area of the main module for permanent storage.

Notice

In order to ensure that the downloaded file can be properly solidified into the main module, the main module should be powered
normally within a period of time (more than 30 seconds) after the file is downloaded.

2.2.5 Component initialization

When the PLC enters the running state (STOP—RUN), it will initialize the related soft components according to the data, data
blocks and component values saved after power failure. The priority order of various data is as shown in the table below.

Table 2-1The priority order of various data initialization when the PLC enters the running state

Memory type Power OFF—ON STOP—RUN
Save data when power off Highest Highest
Data block (when "Data block valid" is selected in the advanced settings of . .
Middle Middle
the system block)
Component value (when "component value hold" is selected in the advanced Low

settings of the system block)

2.2.6 Power-off save data function

1) Conditions for saving data when power off

When the system confirms that a power failure occurs, it will stop the running of the user program, and save the component data
values within the specified storage range in the system block to the power failure backup file.

2) Component power-on recovery

After power-on, if the power-off backup file is correct, the value of the specified device will be restored to the value saved at the
last power-off.

After power-on, the system clears the components in the non-saved range.
If the backup file is lost or wrong, the system will clear all components.
3) Save range settings

The range of the holding element can be set in the system block holding range, seeFigure 2-2and examples.
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VCl series save range setting only supports 1 group, VC3 series save range setting supports 2 groups.

System block

e

B4 System setting Default value
. Saving Range Group 1
< L Element Starting position for Mumber of
) Output Table type saving Element Elements saved
3 set Time M: j‘ |2I}D j‘ Clear
& Input Filter =i =
S: 256 = 100 = Clear
; L& Input Point o |512I} j |14D j 4
LI Advanced Settings : | =1 | = =
= e 0 = Clear
i = 0 =
Group 2
Element Stal_‘ting pasition for Nurmber of
tvoe saving Element Elements saved
M: E = - = 4
5 I = - = 4
D: I | : = 4
c: I = P = 4
T I = P = 4
The config. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1.
T nE | 2ot

Figure 2-2 Set save range

Notice

After the VCI series PLC is powered off, the data of its holding components are stored in the permanent storage medium.

2.2.7 Digital filter function for input points

The input points (X0~X7) of the main module are equipped with digital filtering function, which can filter out the interference

signal of the port. You can configure the Input filter item in the system block to change the setting of the input filter constant.

2.2.8 No battery mode

VC series main modules can work without batteries. When the user selects the batteryless mode, the system will not report system

errors caused by the lack of batteries (loss of hold elements, loss of mandatory tables, errors in user program files).

See the description of the No battery mode configuration item in the advanced settings of the system block.

2.2.9 User program protection measures

The PLC is designed with security strategies such as multi-level password protection.

Table 2-2User Program Protection Measures

User Program
Protection
Measures

Illustrate

Formatting is
prohibited

After setting the format prohibition in the system block and downloading the system block into the PLC, the user
program, system block and data block inside the PLC cannot be deleted by formatting. To unblock formatting, you
must re-download a new system block, and the system block should not be set to forbid formatting

Download password

Used to restrict download function

Disable upload

When the download operation is performed and the option to prohibit upload is selected in the download dialog box,
the user will not be able to upload in the future even if there is an upload password.

To unblock uploads, the user data must be downloaded again and the Allow uploads option selected in the download
dialog

Upload password

Used to limit upload functionality

Clock password

Used to limit the clock setting function
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User Program
Protection Illustrate
Measures

For the main program, subprogram and interrupt subprogram, the programmer can set a password for encryption.
When the project is opened in the programming software, the encrypted content of the above program cannot be
viewed and edited. Only after the decryption dialog box is opened and the correct password is entered, the program
Program password can be decrypted for viewing and editing.

Encryption method: Right-click the program to be encrypted, select Encrypt/Decrypt in the menu, and then enter the
password and confirm the password to realize encryption. Decryption method: Right-click the program to be
decrypted, select Encrypt/Decrypt in the menu, and enter the correct password to decrypt

Notice

If the password is continuously input and retried for 5 times, the VC series small PLC will prohibit the password input function for
5 minutes.

2.3 System Configuration

2.3.1 System block

The PLC configuration information configured by the system block is an important part of the PLC user file, which is called the
system block file. The PLC needs to compile and download the system block file before using it.

System block configuration includes the following:

® Save range (component save range) ® [nput filter (set X0~X7 filter time)

®  QOutput table (Output Table Settings) ® [nput point (input point power-on mode)

®  Sectup time (watchdog, constant scan time) ®  Advanced settings (Data Blocks, Memory Element Retention, No

Battery Mode, Disable Formatting)

After configuring the system block, select the PLC/Compile All menu, the system block file of the project is compiled, and then
the download operation can be performed.
A. Saving Range
When the PLC is powered off, it can save some data in the components of the set storage range to the power-off storage area, and
can continue to retain and use these data after the power is turned on again.

in the dialog on the first page, you can see the Saving Range, configure the save element address range, such as Figure 2-3 shown.

System block )]
B3 System setting Default value |
.. ® Saving Range Group 1
d g Element Starting position for Mumber of
% Output Table type saving Element Elements saved
% Set T.m;e M: 1250 200 5‘ Clear
Input Filter : =1 =]
! s El= [0 = Clear
3 Input Point = =
.03 Advanced Settings I |512D =1 |14D =1 e
c: EllS 20 =+ Clear
0 o | 0 e |
T = s
Group 2
Element :;faﬁ_ NG PoSRIon Tor Mumber of
tvoe saving Blement Elements saved
I = = 4
= = = 4
k = = 4
: 0 = | 0 =
e = s 4
T P= P= 4
The config. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1.
e mE | 8

Figure 2-3 Configuration save element address range
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Notice

The range of device addresses and the number of groups that can be saved differ depending on the PLC model.

The D, M, S, T, and C elements are automatically set to save a certain range by default without modification to the system block.

You can modify the address range of the components to be saved on this page. Click the Clear button to the right of each row of

components to set the saved number of corresponding components to zero.

The VCI1 series save range can define a set of reserved ranges at most.

Notice

VCl1 series PLC cannot save the data of T element.

System operation when power off: PLC will save the components in the power-off backup file according to the range defined in
the above figure.

System operation at power-on: PLC checks whether the data saved in the power-off save area is correct. If the data in the power-
off save area is successfully saved, the reserved area of the SRAM memory remains unchanged. If the content in the saved power-
down saving area is wrong, the PLC will clear the elements in the SRAM (including the reserved and non-reserved areas).

B. Output Table

Click the output table label, you can set the output point status when the PLC stops, such as Figure 2-4 shown.

System block =
B System setting
1.6} Saving Range
# Output Table & Disable ¢ Freeze " corfig
&2 Set Time
1.8 Input Filter
) Input Point 01234567 01234567
- Advanced Settings vo [CCCCCErC|  yo [CCCCCEEC
vi CCCCCrCC|  w [CCCCCrCr
Y2 CICCCrrr| v |[CCCCCCET
y3 CCCCCrCr| vy |CCCCCCEC
v4 [CCCCCCCE| Y4 |CCCCCrrr
Y5 [CCCCCECE| s [CCCCCCET
Y6 [CCCCCCCE| v [CCCCCCET
728 | o o O 20 o o o
When the PLC is switched from RUN mode to STOP mode, all the
outputs will be disabled.
The cortig. parameters must be downloaded before they become
effective. Not all types of PLC support esch system block option
Wiew the system block option supported by the PLC by pressing F1
HE A #2Eh

Figure 2-4 set output table

The function of the output table setting is to set the output point configuration in the stop state. When the CPU is in the stop state,
the output point configuration has the following three options:

(1) Forbidden: PLC will prohibit all output points when it stops, and it will take effect when PLC switches from running state to stop
state.

(2) Freeze: The PLC will freeze all output points in the last state in the stop state.

(3) Configuration: The PLC will set the output point to a known state when it stops. The default state of all output points is the off
(0) state.

C. Set Time
Figure 2-5 is the setting time page.
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System block S e

B System setting
% Saving Range Default valus

) Output Table

& Set Time

() Input Filter

) Input Paint Watchdog time setting:| |2 o ms

L. Advanced Settings

Constant scanning time | |g =
setting: =1

MNote: The constant scanning time setting cannot be larger than the
watchdog time:

Figure 2-5 set time

D. Watchdog timer setting

Set the user program running watchdog time. The watchdog time refers to the maximum time that the user program is allowed to
run. When the actual execution time of the user program exceeds the watchdog time, the PLC will stop the user program, light the
program alarm light (red), and output according to the system configuration. The watchdog time can be set from 100ms to 1000ms,
and the default value is 200ms.

E. Constant scan time setting

Constant scan time refers to the time that the system scans the registers in constant time. Read the constant scan time setting register
of the system, and scan the user program only once within the constant time. The settable range of the constant time is: Oms~

1000ms. The default is Oms, which does not enable constant scan time. Non-zero enables the set constant scan time.

F. Input Filter

Click the Input Filter label, you can set an input filter constant for the PLC input point, and filter out the interference signal
introduced from the outside of the input point through the digital filter function. The switch input points with digital filtering
function are X0~X7. Other switch input points use hardware filtering technology. VC series input filter can be set separately for
each input port, VC1 filter constant unit: (ms) can be set continuously from Ous to 60ms, VC3 filter constant unit: (0.25us) can be
set continuously from Ous to 60ms. The input filter settings of VC1 and VC3 are as follows Figure 2-6 shown.

VCl1 series VC3 series
System block S o =22+
: System block x
(=0 System setting System setting
. S Range
() saving Range Defat value | J:l‘:::'l ot Default value
% Output Table Set Time
@ set Time | Input Filter
° - | Input Point o o N xt: -
~- W Input Filter Advanced Settings ».
@ Input Point x: @ ms X B ms
- Advanced Settings el o e =
X |8 ms X 8 ms
xa [0 ms X ns
Xé ‘B s X5 ‘B s xo [0 ms X7
% [8 ms i o ms liochr. N6t o 0 of PLC suppor o0ch oyslom Heck opion viow
the system block option supported by the PLC by prassing F |
The corfig. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the svstem block ontion supnorted b the PLC by oressina F1 [
|
—_—
| e s | o

Figure 2-6 set input filter
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G. Input Point

1. Specifies the input point for power on

When the Disable Input Point checkbox is not checked, an input point in X0~X17 can be designated to force the PLC to enter the
RUN state. When the system is in the STOP state, when the point is detected as ON, the system state is switched from stop to
running. state.

System block X

=& System setting
7 Saving Range

@ Output Table

i Set Time

# Input Filter Default value
= Input Point Startup mode of the input point

= Advanced Settings

[~ Disable input point!

Input X00 ~]

Select an input point as the forced input point. When the DIP switch Is
set at ON position and the system is in STOP status,if the status
change of the input point from OFF to ON is detected, the system
enters into RUN status.

< >

e [ oms [ mw

Figure 2-7 set input point

H. Advanced settings

Function: Configure some advanced settings such as data block valid, component value retention, no battery mode, etc.

System block X

B System setting

& Saving Range Default value

@) Output Table

@ Set Time

B Input Filter The PLC willinitialize the D registers with the

R . datablock. (The "datablock valid" and "element
% Input Point I Datablock enabled | value retained” are both valid, and the "datablock

8 dAdvanced Settings valid" is in priority)

During the setting, the element value will be saved
Element value as image in the process of switching from STOP
retained status to RUN status, it cannet be initialized.
(except for elements that defined in saving range)

When setting the bit, under the condition of system
™ No battery mode battery failure, the batterny backup data lost emor
and forced table lost emor will not be reported.

‘When setting the bit, the PLC formatting cannct be
- Formatting is implemented.

prohibited (Be careful in selecting this option. If the function
and the download password are set at the same
time, and if you forget the password, you cannot
use the PLC)

Figure 2-8 advanced settings

I. Data block is valid
If this item is selected, the PLC will use the data block to initialize the D element from the STOP state to the RUN state.

J.  Component value hold
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If this option is selected, the component values are stored as mirror images from the STOP state to the RUN state, and no
initialization is performed.

Notice

When the Data block valid and the Element value remains valid at the same time, the Data block valid takes precedence. See2.2.5
Component initialization.

K. No battery mode

If this option is selected, the system will not report the battery backup data loss error and mandatory table loss error when the
backup battery fails.

2.3.2 Data block

The data block is used to set the default value in the D element. After the setting is completed and compiled, it can be downloaded
to the PLC. After the PLC enters the running state, the PLC will first use the data block to initialize the relevant D element.

In the data block editor, initial data assignments can be made to the D register (data memory), and word or double word assignments
of D elements can be assigned, but bytes cannot be assigned. Comments can also be written in the data block editor. Adding a
double slash before the string can set the following content as a comment.

For detailed operation instructions of data blocks, please refer toChapter 4 4.2.3 Data Block

2.3.3 Global variable table

(1) A global variable is a meaningful symbolic name defined for an address of the PLC. The symbolic name can be accessed in the
entire project scope, which is equivalent to using the component corresponding to the variable. The global variable is defined in
the global variable table. The global variable table contains three attributes: Variable name, Variable address, and Comment.
(2) The definition rules of global variables are: Ato Z, a to z, 0 to 9, underscores, and Chinese characters are mixed and combined.
The variable name cannot start with a number, it also cannot be a separate number. The name is not case-sensitive, the length cannot
exceed 8 bytes, and the component type letters and numbers cannot be used as program and variable names. The variable name
cannot contain spaces, and cannot use the same name as the keyword. The reserved keywords include: basic data type names,
instruction names, and operators in the instruction list language.

(3) For VCI series small PLCs, the number of global variables allowed to be downloaded cannot exceed 140 (according to the
maximum amount of comments). If the number exceeds140, it can only be saved locally, but cannot be downloaded to the PLC
program. As shown in Figure 2-9:

ﬁﬁ MAIN * [-Tf Global variable table * x

Custom Element | System SM Element | Svstem SD Element |

Variable Name Variable addr. |Comments

Stop Signal D1 Stop Button

Return to Origin |D2 Return to Origin Button
\Forward pointing |D3 EForward pointing Button

nidw N =

Figure 2-9 global variable table

2.4 Operation Mode And State Control

24.1

There are three ways to control the PLC to enter or exit the running state:
1. through the mode selector switch;
2. By setting the input point power-on mode and external terminal in the system block, it is controlled by the designated terminal;

3. If the mode selection switch is in the ON position, the operation and stop of the PLC can also be controlled through the
programming software.

System operation stop state concept

The working state of the main module is divided into running state and stop state.

1) Running state (run)
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When the main module is running, the user program will be executed by the system, that is, one scan cycle completely includes
four tasks (execute user program—communication—housekeeping —refresh i/0).

2) Stop state (stop)
When the main module is in the stopped state, the system does not execute the user program, but the other three tasks are still

executed by the system in each scan cycle (communication — housekeeping — refresh i/0).

2.4.2 Run stop state transition

A. How to enter the running state (STOP—RUN)
1. Reset method
When the mode selection switch is in the on position, the system automatically enters the running state after reset (including system

power-on reset).

Notice

If the input point control mode system configuration item in the main module is valid, the state of the specified input terminal
should be on, otherwise it cannot enter the running state.

2. Manual way

In the stop state, when the mode selection switch is toggled from the off position to the on position, the system enters the running
state.

3. Input point boot mode

When the system block input point power-on mode system configuration item is valid, in the stop state, the system detects that
the specified input point (x0~x17) has changed from off to on state, and the main module enters the running state.

Notice

When the input point control mode is selected, the mode selection switch should be in the on position at the same time, otherwise
it cannot enter the running state.

B. How to enter the stop state (run—stop)
1. Reset method

When the mode selection switch is in the off position, the system automatically enters the stop state after reset (including system
power-on reset).

Notice

Even if the mode selection switch is in the on position, if the input point control mode system configuration item is valid and the
state of the specified input point is off, the system can automatically enter the stop state after reset.

2. Manual way

In the running state, when the mode selection switch is toggled from the on position to the off position, the system enters the stop
state.

3. Command control method

In the running state, when the stop instruction in the user program is effectively executed, the system enters the stop state.

4. Error stop method

When the system detects that there is a serious error (such as user program error, user program runs overtime, etc.), it automatically
stops the execution of the user program.

2.4.3 Output point state setting in stop state

The user can set the output state of the output point (y) in the stop state, and three modes are provided for the user to choose:

1. Disable output mode—all output points are off in stop state.

2 Freeze output mode—stopped all output points remain in the state they were in before stopping.

3. Configure output mode—in stop state, user can set the state of output point in stop state as needed.

4 The user can set the state of the output point in the stop state in the system block output table. See2.3.1 System blockoutput
table settings.
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System Debugging

2.5.1 Program download and upload

1) Download
The download function is used to download the system blocks, data blocks, and user programs generated by AutoStudio software
to the PLC through the serial port, and the PLC is required to be in a stopped state during downloading. When downloading, if the
program has changed since the last compilation, you will be prompted whether to recompile the program, as shown in Figure 2-10:

Auto Studio

‘e“ Whether recompilation is needed before the download
LY/ (without compilation, all the previously compiled files will be
downloaded)

I
2

Figure 2-10 Recompile the program prompt

Notice

Select No (N) not to recompile, the software will use the result of the last edit, and the program downloaded to the PLC to run and
the program displayed on the software interface will be different.

When downloading, if there is a download password and no download password is entered after starting the software, the software
will pop up a password window to ask for the download password. After the password input is verified correctly, the download
starts. If the password is incorrect, you will be prompted to re-enter the password. Click the Cancel button to exit the download.
2) Upload

The upload function is used to upload the system block, data block, user program and other contents in the PLC to the computer
through the serial port, and save it for the new project. When the battery backup data is valid, if the battery backup data is valid,
the corresponding user auxiliary information files will be bundled and uploaded when you select upload. Figure 2-11 shows the
upload dialog box.

Upload project X

Program name ||

Location lC:\Users\administrats\Desktop\ —1

PLCtype  |VCI =]
Default editor |Instruction list ]|

Project 1
description

OK | Cancel

Figure 2-11 upload dialog

When uploading a program, if no upload password is set, the program can be uploaded directly. If there is an upload password, and
the upload password is not entered after starting the software, the software will pop up a password window to ask for the upload
password. If the password is entered correctly, the upload will start. If the password is incorrect, the software will prompt and return
to the upload dialog interface.

If the upload prohibition function is selected when downloading the program, the PLC will not be able to upload the program in
the future unless the correct password is entered to cancel the upload prohibition function.
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2.5.2 Error reporting mechanism

The system can detect and report two types of errors: system errors and user program running errors.
1. System errors are errors caused by abnormal system operation.
2. User program running errors are errors caused by abnormal execution of user programs.
All errors are numbered uniformly, each error number represents an error, see detailsOsystem error code table.
1) System error reporting mechanism
When the system detects that there is a system error, the system error number will be written into the special data register sd3, and
the special relay sm3 will be set at the same time, and you can read the error number stored in sd3 to know what system errors are

currently occurring

When multiple system errors occur at the same time, the system indicates the error with the highest severity in sd3 according to the
severity of the error.
Serious system errors will cause the user program to stop running, and will cause the err indicator on the main module to light up
for a long time.

2) Error reporting mechanism for user program running errors
When a user program running error occurs, the system will set the special relay sm20, and at the same time write the number of
the current error into the special data register sd20.

When the next application instruction is executed correctly, sm20 will be cleared, but the last wrong number is still recorded in
5d20.

The system records successive user program running errors in the form of error record stack. Special data registers sd20~sd24 form
an error record stack with a size of 5. Sd20~sd24 records the error codes of the last 5 user program operation errors.

When a user program running error occurs, and the current error code is inconsistent with the record in sd20, the error record push
operation will occur. The following figure demonstrates the process of pushing the error code to the stack when the user program

< New user program error>

runs an error:

SD20

SD21

SD22

SD23

SD24

Discard

Figure 2-12 Error code push operation process

Serious user program running errors will cause the user program to stop running, and will cause the ERR indicator on the main
module to light up for a long time, while generally serious user program running errors will not light the ERR indicator on the main
module.

3) Check the error message online

In the case of connecting with the PLC through the serial port, the AutoStudio programming software can read various status
information of the current PLC, including the code and description information of the above-mentioned system errors and user
program running errors.

In AutoStudio software, click PLC->PLC Information option to open the following window.
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{PLC Info X
& Version PSS
CPU type VC1l il
Version ) 1.04
& Scan rate (ms)
Current 0. 10ms
Maxinimum value 1. 00ms
Minimum value 0. 10ms
E Run error information
Sytem error ID 27
System error description Unknown error
Execution error ID 0
Execution error description No execution error [
= Program capacity
Program capacity 16K steps
= Battery voltage
Voltage 0.0V
= Running status indication
Status indication stop
Low battery voltage indication low ﬂ
Modul... |Module type Input [Ou... |Version Module ...

Figure 2-13 PLC information

The system error number in the figure is the system error number stored in SD3, and the Execution error number is the user
program running error number stored in SD20. The related error descriptions displayed at the same time are available for users to
reference.

2.5.3 Modify online

When you need to modify the program in the PLC running state, you can use the Modify online function.

warn

In the occasions that may cause personal injury or property damage, the online modification user program function should be used
by professionals under the guarantee of corresponding safety measures.

1) How to operate

After ensuring that the software has successfully established a communication relationship with the PLC hardware, and the PLC is
running, click the Debug->Online Modify menu to switch to the online modification state.

In the online modification state, the contents of the main program, subprogram and interrupt subprogram can be modified as in
normal editing. After modification, click PLC->Download menu, the software will compile all programs of the current project and
automatically download them to the PLC in hardware. After the download is complete, the PLC will run according to the newly
downloaded program.

2) Limitation factor

1. In the online modification state, the global variable table and the local variable table of any program cannot be modified, nor can

any subroutine/interrupt subroutine be added or deleted;

2. When the program is in the online modification state, if the PLC is stopped, the software will automatically exit the online
modification state.

2.5.4 Clear and format

Clearing operations include: PLC component value clearing, PLC program clearing, and PLC data block clearing.
Formatting is to clear all data and programs in the PLC.

1) PLC component value clear
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The PLC component value clearing function clears all component values in the PLC, and clearing the component values requires
the PLC to be in a stopped state.

Clearing the component valuesin the PLC may cause the PLC to run incorrectly or lose the intermediate work data. Please use this
function with caution. To prevent misoperation, the software will display a confirmation window during operation.

2)  PLC program clear

The PLC program clearing function clears the user program in the PLC, and clearing the user program requires the PLC to be in a
stopped state.

Clearing the user program in the PLC will cause the PLC to run without executing any user program. Please use this function with
caution. To prevent misoperation, the software will display a confirmation window during operation.

3) PLC data block clear

The PLC data block clearing function clears all data block settings in the PLC, and clearing the data block requires the PLC to be
in a stopped state.

Clearing the data block in the PLC will cause the PLC to no longer initialize the d element with the preset value of the data block
after running. Please use this function with caution. To prevent misoperation, the software will display a confirmation window
during operation.

4)  PLC format

The PLC formatting function formats all the data in the PLC, including clearing the user program, restoring the default
configuration, clearing and clearing the data block, and clearing the data block requires the PLC to be in a stopped state.

This operation will lose all the data that has been downloaded and set in the PLC, please use this function with caution. To prevent
misoperation, the software will display a confirmation window during operation.

2.5.5 PLC information online query

1) PLC information
The PLC information function acquires and displays various operating data and important PLC information from the PLC.

On the information display window, you can see important information about the current operation of the PLC, such as Figure 2-

14 shown.
{PLC Info X
= Version a
CPU type VC1 i
Version 1. 04
= Scan rate (ms)
Current 0. 10ms
Maxinimum value 1. 00ms
Minimum value 0. 10ms
&= Run error information
Sytem error ID 27
System error description Unknown error
Execution error ID 0
Execution error description No execution error [ -]
= Program capacity
Program capacity 16K steps
= Battery voltage
Voltage 0.0V
= Running status indication
Status indication stop
Low battery voltage indication low L]
Modul... |Module type Input |Ou... |Version |Module ...
|
A d
Figure 2-14 PLC current running information
2) PLC time
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The PLC time function is used to display and set the current time of the PLC. The PLC time setting dialog box is as follows:Figure
2-15 shown:

PLC Time X
Time setting Date setting
Hours: 0] _;_] Years: 2000 __%l
Minutes: 3 ;I Months: 1 ;]
Seconds: 3 = Days: 1 =

Get current time Set time | Close l

Figure 2-15 Set PLC time

The window displays the date and time currently read from the PLC, you can enter a new date and time, and click the Set time
button to set the new time to the PLC.

2.5.6 Component value writing and forcing, component monitoring table

A. Component value write and force

@

In the debugging process, it may be necessary to manually change the value of some soft components in order to achieve
certain conditions. This function is provided by component value writing and forcing. The difference between writing and
forcing is that writing the component value is only valid once, and the value after writing may be changed with the running
of the program, but the forced component value will always be recorded in the PLC hardware until the forcing is canceled. .
When you need to execute the write or force function, first select the component to be written or forced, and select Write or
Force from the right-click menu. At this time, a corresponding dialog box will pop up, listing all the device addresses
referenced by the selected component. Some soft component values can be selectively written or forced. After confirmation,
these values will be sent to the PLC hardware. When these values take effect in the hardware, the change results can be seen
in the subsequent debugging process. Write dialog see Figure 2-16:

Write element value

address |data type |value
MO BOOL OFF

Cancel

OK |
e

Figure 2-16 write dialog

Force dialog see Figure 2-17:
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Force element

address data type |value
MO BOOL OFF

Cancel

OK
Fe]

Figure 2-17 Force dialog

Mandatory device, there will be a lock Sign in the ladder diagram, such as Figure 2-18 shown:

|
Z0 Y0
N | — L
&
M100
TO MO
Nl -
=] =)
Mo 20
N2 |
& &
a0 L0
N —— D
=]

Figure 2-18 Lock Sign of forced device
B. Cancel mandatory

For components that no longer need to be enforced, you can unenforce it. When you need to use the unenforcement function, first
select the component to be unenforced, and select Unforce from the right-click menu. At this time, a corresponding dialog box will
pop up, listing the soft components that have been forced in the selected component, and you can selectively release some of them.
For the forced value of the soft element, after clicking OK, these forced values will be deleted from the PLC hardware, and the
lock Sign corresponding to the soft element will also disappear. The unforcing dialog box can be found in Figure 2-19.

Unforce X

address data type |yes/no oK
YO BOOL o
Cancel

Figure 2-19 Cancel Mandatory Dialog
C. Component monitoring table

The component status monitoring table provides the function of monitoring component values during the debugging process,
allowing program input components, output components, register bits and word components to be placed in the component
monitoring table to track the status of the program after downloading the program to the PLC .

The component monitoring table has two modes: edit mode and monitor mode.

®  In edit mode, all editing functions can be performed, but monitoring functions cannot be performed.
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@
®

In monitor mode, monitor functions and editing functions can be performed at the same time.

The component status monitoring table will automatically refresh component values in monitor mode. Either the modified
component value or the forced component value will be updated in time.

The component status monitoring table can provide functions such as editing, sorting, searching, automatically refreshing
and displaying the current value of the specified component, writing the component value, forcibly specifying the value of
the component/variable, and releasing the force. For the component status monitoring table, please refer to Figure 2-20:

& MAIN | % EMT_1 *

-Elenr. Name |data type _diaplay fnmm_ current value | new value
WCRD |Decimal |
X0 BOOL Binary OFF
¥0 BOOL Binary = ON
MO BOOL |Binary @ on
WORD Decimal

Figure 2-20 Schematic diagram of component status monitoring table

2.5.7 Generate data blocks from RAM

The data values of up to 500 D registers are continuously read from the PLC and displayed, and the results can be merged into a

data block or overwritten with the original data block.

Open the Generate Blocks from RAM window, e.g.Figure 2-21shown:

®©®

V'Read The Data Register Value X »

- Input the data register address range:

0 . 5 (A max. of 500 address values
can be read at one time)

address | value | display type | . Read from RAM
1 | DO 1 Signed decimal *“
2 D1 2 Signed decimal
I D2 3 Signed decimal Merge to datablock
| 4 | D3 4 Signed decimal
| 5 | D4 5 Signed decimal  Qyerwrite datablock
6 0 Signed decimal

Exit

Figure 2-21 RAM generation block window
Enter the range of the data block to be read, click the Read from RAM button, and the data will be read into the list after the
execution is correct.
You can choose to display data in 16, 10, 8, or 2 in the Display type.
After the reading is successful, the Merge to Data Block and Overwrite Data Block buttons become available. Click the
Merge to Data Block button to append the generated result to the content of the current data block; click the Overwrite Data
Block button to replace the generated result with the existing data block. content. After exiting the register value reading
window, the software prompts that the data block has changed and automatically opens the data block window.
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3.1 Types and Functions of Software Components

3.1.1 Device overview

PLC configures a variety of virtual components in the system design to replace the real ordinary relays, time relays and other
devices in the relay control circuit. These virtual components are collectively referred to as soft components. PLC uses soft
components to carry out program operation and system function configuration, so as to realize all operation and control functions.
Since the soft element is a virtual element, it can be used repeatedly in the program. There is no theoretical limit on the number (in
fact, it is related to the program capacity), and the soft element does not have the mechanical and electrical faults of the real device,
so that the PLC's The reliability is much higher than that of the relay control circuit, it is easy to program, and it is more convenient
to modify the logic.

The types and functions of the soft components of the VC series PLC are shown in the figure below.

User program

S
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Uy
[7)
o
5 =l 3 he] <
2 | x 3 ?%Eigogo R o =
=3 > c X2ga2c3@8 o 2 =1 I =
o 0 - 5 =0 D030 D = o o 2 o3 o m
@ g g 3 ° 2384823 ¢ 2o = = S & 3
&, s o < . 9 ] 3
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Soft elements

PLC system functions, system states, clock
square wave, interrupts, communication, etc.

Figure 3-1 Types and functions of PLC soft components

In this manual, the device is abbreviated as "so-so device" according to the type name. E.g:
1)  Input point X is simply referred to as "X element"
2)  Output point Y is abbreviated as "Y element"
3)  Auxiliary relay M is abbreviated as "M element"
4)  Data register D is simply referred to as "D element"

5)  Status relay S is referred to as "S element" for short

3.1.2 List of devices

The types of soft components of VC series small PLC are compiled and divided by function, different components perform different functions,
and the addressing is simple.
VC series PLC device list

Component
VCl series VC3 series Addressing Remark
Method
128 inf12 . X0—X177 512 in/512 out (input X0~X777,
In;?ut and output {128 in/128 out (input X0~ , output YO~Y777) Note 1 octal
points Output YO to Y177) Note 1
Device |Auxiliary relay |2048 points (M0~M2047) 10240 points (M0~M10239) 10 hex
resource || ocal auxiliary . 64 points (LMO to LM63)
4 LM LM 10h
Note 4 |Relay Note 5 64 points (LMO to LM63) 0 hex
Special auxili 1024 points (SMO to SM1023
peciat anxiiary |512 points (SMO to SM511) points (SMO to ) 10 hex
relay
Status relay 1024 points (S0~S1023) 4096 points (S0~ S4095) 10 hex
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Timer 256 (T0O~T255) Note 2 512 (TO~T511) Note 2 10 hex
Counter 264 (CO to C263) Note 3 264 (CO to C263) Note 3 10 hex
Data register 8000 (D0~D7999) 8000 (D0~D7999) 10 hex
Data register R |None 32768 (RO~R32767) 10 hex
Localdata g \\/0_ve3) 64 (VO~V63) 10 hex
register Note 5

Indexed

addressing 16 (Z0~Z15) 16 (Z0~Z15) 10 hex
register

Spe_ual data 512 (SDO~SD511) 1024 (SD0~~SD1024) 10 hex
register

Notes:
1: The address numbers of the X and Y components are addressed in octal, and the address X10 represents the 8th input point. The maximum
number of input and output points here is the system capacity, and the actual number of hardware points that can be expanded needs to be
determined according to the PLC system configuration (including the type and number of available expansion modules, power supply capacity
limitations, etc.).
2: The T element addresses are divided into three categories according to the timing accuracy:
VC1 series

® 100ms accuracy TO~T209

® 10ms accuracy T210~T251

® 1msaccuracy T252~T255
VC3 series

® 100ms accuracy TO~T209

® 10ms accuracy T210~T479

® 1msaccuracy T480~T511
3: The C element addresses are divided into three categories according to the width and function of the count value:

® 16-bit up counter CO~C199

® 32-bit up-down counter C200~C235

® 32-bit high-speed counter C236~C263
4: Some PLC internal soft element resources have been reserved for internal use, and such elements should be avoided as much as possible in the
user program.
5: These two types of devices are local variables and cannot be defined in the global variable table. When calling the subroutine and returning to the
main program, it will be cleared, or the parameter value or status will be obtained according to the interface parameter transfer function

3.1.3 Input and output points

1) Short name

—= L

Executing the user
program

® X element (discrete input points)

® Y clement (discrete output point)
2) Effect

They are the soft components representing the input state of

(i

Input filtering

Communication

the hardware X terminal and the output state of the hardware

=

Button \l E"jExecuun
s, g and

displayi

Y terminal, respectively.

The acquisition of the state of the X element is carried out Housekeeping comact

through the input image register. The output of the Y element

<r\:_

state is realized by driving the output circuit through the
Refreshing /O

]

Figure 3-2 1/O refresh principle

output image register. These two operations are performed in

the I/O refresh phase in the PLC scan cycle model, as shown

in Figure 3-2. For details, see2.2 PLC Operating Principle

PLC operating mechanism (scan cycle model). It can be seen
that during the operation of the user program, the PLC
response to I/O has a short delay characteristic, which is
related to input filtering, communication, housekeeping and
scan cycle.
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3)

4)

5)

6)

3.1.4

1)

2)

3)

4)

5)

6)

7)

Classification
Input channels corresponding to X components: X0~X7
have digital filtering function, and the filtering time can be
set through the system block; other X input points are
hardware filtering. X0~X7 can be used as counting input
terminals of high-speed counter soft components; X0~X7
can also be used as input terminals of external interrupt,
pulse capture, and SPD frequency measurement instructions.
The Y element is divided into a high-speed output terminal
and an ordinary output terminal.

Addressing method
Octal, starting at address 0. The addressing of the X and Y
elements of the main module and the I/O extension module
is continuous. For X elements, the continuous addressing is
X0~X7, X10~X17, X20~X27... For Y, the continuous
addressing is YO~Y7, Y10~Y17, Y20~Y27....

Type of data
Both X and Y elements areboolean element (element value
is ON or OFF).

Available forms

Auxiliary relay

Short name
M element

Effect
A discrete state element provided by the system to the user,
similar to the intermediate relay in the real electrical control
circuit, can be used to save various intermediate states in the
user program.

Addressing method
Decimal, starting at address 0.

Type of data
Boolean (component value is ON or OFF).

Available forms
Normally open and normally closed contacts.

Assignment method
1. Command operation; 2. Forcing and writing status values
during system debugging.

Power-down retention

M-elements set to | Non-retentive M
State
hold-down element
Power down Save unchanged Clear
RUN — STOP Save unchanged Save unchanged
STOP — RUN Constant Clear

Note: The retentive address range is set by the system block.
See2.3.1 System block

Notice

When using the N: N protocol function, some M components
will be called by the system, please pay attention when
programming and modifying the program.

The normally open contact and normally closed contact of
the X element can be used during programming (referenced
by two kinds of instructions). The normally open and
normally closed contacts have opposite state values, and in
some occasions, they are called a contact and b contact
respectively.

The normally open and normally closed contacts of the Y
element can also be used for programming.

7) Assignment method

1. The X element only accepts the hardware input state and
the forced operation state value. It cannot be modified by the
output and setting instructions in the user program, nor can
it accept the written state value during system debugging.

2. The Y element can be given its status value through the
coil output command, and can also be set with a status value.
It can also accept forced and written status values during
system debugging.

3. The output state of the Y element in the STOP state can be
set by the system block.
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1)

2)

3)

4)

5)

6)

7)

1)

2)

3)

Status relay

Short name
S element
Alias
step status
Effect
Mainly used in the programming of sequential function chart,

as a sign of stepping state. For details, see Chapter
TSequential Function Chart.

Classification
S0~S19 are the initial step symbols, and the rest are ordinary
step symbols.
Addressing method
Decimal, starting at address 0.
Type of data
Boolean (element value is on or off).
Available forms

1. Represents the stepping state (used for programming the
STL instruction in the sequential function chart);

Timer

Short name
T element

Effect
The T element is a composite type of soft element, which
includes a word element (2 bytes) and a bit element. The T-
word element records the 16-bit timing value, which can be
used as a numerical value in the program; the T-bit element
reflects the status of the timer coil and is used for logic

control.

1 state bit

T bit element

[TI I I T I T}eee
3

Sign bit
T word element

16 bits

Figure 3-3 T element

Classification
There are three kinds of timing precision of T element. The
following table shows the T elements of different address
segments and their corresponding timing accuracy, which
should be paid attention to when using them.

2. Normally open contact and normally closed contact (not
used when programming STL instruction in sequential
function chart). Its characteristics are similar to the M
element, and the normally open and normally closed contacts
of the S element can be used during programming.

8) Assignment method

1. Command operation; 2. Forcing and writing status values
during system debugging.

9) Power-down retention

S-elements set for .
Non-retentive S
State Power-down
. element
Retention
power down Save unchanged Clear
RUN — STOP Save unchanged Save unchanged
STOP — RUN Constant Clear

Note: The retentive address range is set by the system block.
See2.3.1 System block

T element Timing accuracy

100ms accuracy TO~T209
10ms accuracy T210~T251
Ims accuracy T252~T255

VCI1 series

100ms accuracy TO~T209
10ms accuracy T210~T479
1ms accuracy T480~T511

V(3 series

For the T element with a timing accuracy of 1ms, its timing
is an interrupt trigger and has nothing to do with the PLC
scan cycle, so the timing action time is the most accurate. For
T elements with timing accuracy of 10ms and 100ms, the
refresh and action time of the timing value is related to the
PLC scan cycle.

4) Addressing method

Decimal, starting at address 0.

5) Type of data

Boolean (element value is on or off), character.

6) Available forms

The timing and behavior of the T element depends on the
timing instruction that invokes it. There are 4 kinds of
instructions: ON-delay timing instruction, OFF-delay timing
instruction, memory type ON-delay timing instruction, and
non-retrigger monostable timing instruction. For a
description of these 4 commands seeChapter 5Basic

Instructions
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7) Assignment method

1. Command operation; 2. Forcing and writing status values

during system debugging.

8) Power-down retention

T-element set to Non-retentive
State hold-down (VC2/3/5
. T-element
series only)
power down save unchanged clear
RUN — STOP save unchanged save unchanged
STOP — RUN constant clear

Note: The retentive address range is set by the system block.
See2.3.1 System block

Notice

The maximum timing value of T element is 32767, and the
default value is -32768~32767. Since the T element is
actuated by the timing value greater than or equal to the
preset value, it is meaningless to set the preset value to a
negative number.

3.1.7 Counter

1) Short name
C element
2) Effect

The C element is a composite soft element, which includes a bit element and a single-word or double-word element (2 bytes or 4
bytes). The C word element records the 16-bit or 32-bit count value, and the C-bit element reflects the status of the counter coil.
The C word element can be used as a numerical value in the program, and the C bit element is used for logic control.

1 state bit

C bit element

MSB
Sign bit |
somcoumer [ 1] [[[[T[ ][] []]*®
| 16 bits J
K A
—_ LsSB
Sign bit | %
szotcower [ 1] L[ T[] [TTITIT T IITTITT1T]
| 16 bits d 16 bits J
K AN 2

Figure 3-4 C element

3) Classification
There are two types of 16-bit counters and 32-bit counters.

4) Addressing method
Decimal, starting at address 0.

5) Type of data
Boolean (element value is on or off), single word or double word.

6) Available forms
There are four types of counting instructions for calling C components, which are 16-bit up-counter instructions, 16-bit loop
counting instructions, 32-bit increment and decrements counting instructions, and high-speed I/O instructions. For a description of
these 4 types of instructions seeChapter SBasic InstructionsandChapter 6 Application Instruction. C components are classified as
shown in the table below.

Applicable instruction
types

C element Count function
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C0~C199 16-bit up counter 16_b?t count up in_structiop
16-bit loop count instruction
32-bit increment and

C200~C235 32-bit up-down counter decrements counting
instructions

C236~C263 32-bit high-speed counter  |High-speed I/O instructions

7) Assignment method

1. Command operation; 2. Forcing and writing status values during system debugging.

8) Power-down retention

C Elements Set to Non-retentive C
State .
Retentive element
power down Save unchanged Clear
RUN — STOP Save unchanged Save unchanged
STOP — RUN Constant Clear

See2.3.1 System bl

Note: The retentive address range is set by the system block.

ock

Data register

1) Short name

D element, R element

2) Effect

As data elements, many operations and control instructions

use d or r elements as operands.

3) Addressing method

Decimal, starting at address 0.

4) Type of data

Each D or R clement is a 16-bit register that can store 16-bit

data, such as a 16-bit integer.

Two D or R elements can be combined into a double word
element for storing 32-bit data such as long or floating point

data.

Notice

In the double word D or R element, the upper 16 bits are in
the first D or R element, and the lower 16 bits are in the
second D or R element.

5) Available forms

Many operations and control instructions use d or r elements

as operands.

6) Assignment method

1. Data block initialization; 2. Instruction operation; 3. Force

and write status values during system debugging.

7) Power-down retention

Single word D element

Double word D element

-32768~32767

Dn element

Signbit MSB (n: 0-7999
LSB

l__fobits |
Dn element Dn+1 element
SB LsB
signbit |/ (n:0798) | (n:07998) |

D Elements Set to Non-retentive D
State .
Retentive element
power down Save unchanged Clear
RUN — STOP Save unchanged Save unchanged
STOP — RUN Constant Clear

its |

16 bits J

L 1
ke

A

+2,147,483,647

_ ord D element:-32,168°+32,767
Data range of double word D element: -2,147,483,648

A

Note: The retentive address range is set by the system block.
See2.3.1 System block
The R element cannot be saved after power down

Figure 3-5 D or R element

3.1.9 Special auxiliary relay

1) Short name
SM element
2) Effect

SM components are soft components closely related to PLC
system functions. SM components reflect the PLC system
function and status. For a detailed functional description of

all SM components, please refer to this manual Chapter 13

Classification

Notice

When using inverter command, N: N protocol and other
functions, some D components will be called by the system,

users

should pay attention when programming and

modifying the program.

Commonly used components of this type are:

©)

@
®
@

SMO: Monitor running bit, keep ON state in RUN state.
SM1: Initial running pulse bit, ON during the first scan
cycle of running.

SM3: System error, ON when a system error is detected
after power-on or from STOP to RUN.

SM10~SM12: 10ms, 100ms, and 1s clock oscillation

square waves, respectively, flip once every half cycle. The

VC series small programmable controller programming manual




28 Chapter 3 Devices and Data

state modification of some SM components can also call,
control, and change the PLC system functions. Commonly
used components of this type are:
®  SM25~SM?71: Interrupt control Flag bit, setting these
SM  components can enable the corresponding
interrupt function.
3) Addressing method
Decimal, starting at address 0.
4) Type of data
boolean (element value is ON or OFF).
5) Available forms
Normally open and normally closed contacts.
6) Assignment method
1. Command operation; 2. Forcing and writing status values
during system debugging.
For a detailed functional description of all SM components,
please refer to this manual 0 Special auxiliary relay.

3.1.10 Special data register

1) Short name
SD element
2) Effect
Soft components closely related to PLC system functions
reflect PLC system function parameters, status code values,
and command operation data. For a detailed functional
description of all SD components, please refer to this
manualOspecial data register.
3) Addressing method
Decimal, starting at address 0.
3.1.11 Indexed addressing register
1) Short name
Z element
2) Effect
16-bit register element that can store signed integer data. For
Indexed addressing, see3.1.15 Indexed addressing mode (Z
addressing mode).
3) Addressing method
Decimal, starting at address 0.

3.1.12 Local auxiliary relay

1) Short name
LM element

2) Effect
LM elements are local variables. LM elements can be used
in main programs and subprograms. They are locally
effective variable elements in each independent program
body (main program, subprogram and interrupt program),
therefore, the state of any LM element cannot be directly
shared between different program bodies. When a program

body is left in the execution of the user program, the system

Notice

A read-only SM element cannot be assigned a value.

4) Type of data
Word, double word (integer) elements.
5) Available forms
Integer storage and operation.
6) Assignment method
1. Command operation; 2. Forcing and writing status values
during system debugging.

Notice

Read-only SD elements cannot be assigned values.

4) Type of data
character element.

5) Available forms
Used for Indexed addressing functions. To use the Z element,
first write the data of the address offset to the Z element.

6) Assignment method
1. Command operation; 2. Force and write status values
during system debugging.

will redefine the LM element. When returning to the main
program or calling a subroutine, the value of the redefined
LM element will be cleared, or according to Interface
parameter passing function to obtain the corresponding
status.
Interface parameters that can be used to define subroutines,
implementing Interface parameter passing function. For
details, please refer to4.4 Subroutine.

3) Addressing method
Decimal, starting at address 0.
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4) Type of data
Boolean (element value is ON or OFF).
5) Available forms

normally

open and normally Closed Contacts.

3.1.13 Local data register

1) Short name
V element
2) Effect

according to Interface parameter passing function to obtain
the corresponding data.

V elements can be used to define interface parameters of

The V element is a local variable. V elements can be used in subroutines, ~implementing-interface parameter ~passing

function. For details, please refer to4.4 Subroutine.
3) Addressing method

Decimal, starting at address 0.
4) Type of data

Boolean (element value is ON or OFF).
5) Available forms

Word element, which can save information of numerical type.

main programs and subprograms. They are locally valid
variable elements in each independent program body (main
program and subprogram), therefore, the data of any V
element cannot be directly shared between different program
bodies. When a program body is left in the execution of the
user program, the system will redefine the V element. When
returning to the main program or calling a subroutine, the

value of the redefined V element will be cleared, or .
6) Assignment method

1. command operation;
Soft Component Addressing Method

3.1.14 Bit string combination addressing mode (Kn addressing mode)

A. Bit string combination addressing mode concept
The bit string combination addressing mode (Kn addressing mode) is used to combine bit element strings into words or long words.
B. Bit string combinatorial Addressing Method
The combined addressing format of the bit string is K(n)(U), where n is an integer from 1 to 8, indicating that the length of the
element string is nx4 bits. U represents the start bit element address of the element string.
Concrete example:
1. K1XO0 represents: a word composed of a 4-bit long bit string (X0, X1, X2, X3).
2. K3YO represents: 12-bit long bit string (Y0, Y01, Y02, Y03), (Y04, Y05, Y06, Y07), (Y10, Y11,Y12, Y13) to form a word for
use.
3. K4MO represents: 16-bit long bit strings M0, M1, M2, M3..., M15 form a word for use.
4. K8MO represents: 32-bit long bit strings M0, M1, M2, M3..., M31 form a double word for use.
C. Kn addressing mode data storage format
An example to illustrate how a specific data is stored in the Kn addressing mode:
MOV 2#10001001 K2MO (equivalent to MOV 16#89 K2MO0 or MOV 137 K2MO0). When this command is executed, the specific
storage format of K2MO is shown in the following table:

Data Highest bit Middle position Lowest bit
K2MO M7 M6 M5 M4 M3 M2 M1 MO
16#89 1 0 0 0 1 0 0 1

D. Bit string Combinatorial Addressing Considerations
If the Destination operand of the instruction uses Kn addressing mode, and the data width that needs to be stored to the Destination
operand is larger than the width specified by Kn addressing, the system stores the data according to the rules of retaining the low-
order part and discarding the high-order part.
The following example illustrates this situation:
Execute the instruction "DBITS 16# FFFFFFF0 K1MO0".
After the instruction is executed, the operation result that should be stored in operand 2 (K1MO) is 16#1¢ (28), but because the
width of the data that KIMO can store is 4, the operation result 16#1c cannot be completely stored. The part will be rounded off,
so the actual result of result operand 2 is: KIMO0=16#c(12).
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3115

Indexed addressing mode (Z addressing mode)

1) Indexed addressing concepts

VC series PLC provides Index addressing mode (Z addressing mode), users can use Z components (Indexed Addressing Register),
to achieve the purpose of indirect addressing access to components.

2) How to use the Z addressing mode:

The target address of Index addressing = the base address of the element + the address offset stored in the Z element.
For example:

Indexed addressing DOZ0 (where Z0=3), indicating that DO is the base address of Indexed addressing, the address offset of Indexed
addressing is stored in Z0 (the address offset is equal to 3), and the target address should be D3

Therefore, in the case of Z0=3, the two instructions "MOV 45 D0Z0" and "MOV 45 D3" are equivalent, and D3 will be assigned
45 after the instruction is executed effectively.

3) Indexed addressing example

1. Bit Element Indexed Addressing Example 2. Word element indexed addressing example

LD Mo01 LD MO 1

MOV 6 Z1 MOV 30 220

SFTR X0Z1 MO0 8 2 MOV D100Z20 DO

The above command is actually equivalent to: The above command is equivalent to:
LD MO 1 LD MO 1

SFTR X6 M0 8 2 MOV D130 DO

The addressing process is as follows: The addressing process is as follows:
Z1=6 Z720=30

X0Z1 = X(0+Z1) = X6 D100 Z20 = D (100 + Z20) = D130

4) Notes on Indexed Addressing

3.1.16

1. In the Indexed addressing mode (Z addressing mode), the Z element stores the address offset, which is always treated as a signed
integer by the system, that is, the Z addressing mode supports negative address offsets.

For example:

MOV-30 220

MOV D100Z20 DO

The above command is equivalent to:

MOV D70 DO

2. SM element and SD element do not support Index addressing mode.

3. When using the Z addressing mode, the user should avoid the Z addressing out-of-bounds situation, for example: D7999Z0
(where Z0=9) has the Z addressing out-of-bounds situation (the maximum address of the D element is D7999).

Indexed addressing with bit string combination

1

2)

The bit string combination addressing mode can
also be used in conjunction with the Index
addressing mode, that is, in the form of K1X0Z10.
This addressing mode first determines the address
of the starting bit element of the bit string
combination through Z addressing, and then
determines the length of the bit string through Kn
addressing.
The following example illustrates the specific
addressing process:

LD M1

MOV 3 Z10

MOV K1X0Z10 DO

The above command is equivalent to:

LD M1

MOV K1X3 D0

The addressing process is as follows:
Z10=3

K1X0Z10=K1X(0+Z10) =K1X3
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3.1.17 Storage and addressing of 32-bit data by D, R, V elements

3.2 Data

321

1) The storage method of 32-bit data in D, R, V elements

The data of DINT and REAL types are all 32-bit wide, and a D, R or V element is only 16-bit wide, so two D, R or V elements
with consecutive addresses are required to store 32-bit data.

VC series PLC uses the Big Endian method to store 32-bit data, that is, the components with small address numbers are used to
store the high word of 32-bit width data, and the components with large address numbers store the low word of 32-bit width data.
For example: the unsigned long integer data 16# FEA8 67DA is stored in the (D0, D1) element, and its actual storage format is as
follows:

DO OXFEA8
D1 0x 67DA

2) D, R,V element address addressing 32-bit data

AD, V element address can address a 16-bit data (such as INT type data), can also address a 32-bit data (such as DINT type data).
If the instruction operand refers to a D, R address, or a V element address, then whether the address represents a 16-bit data or a
32-bit data will be determined by the data type of the operand.

For example: in the instruction "MOV 16#34 D0", the address DO only addresses the single DO element, because the data type of
the operand 2 of the MOV instruction is INT. In the instruction "DMOV 16# FEA867DA DO0", the address DO represents the two
consecutive word elements DO and D1 starting from D0, because the data type of the operand 2 of the DMOV instruction is DINT
type.

Type of data

The operands of the instruction all have data type attributes, and four data types are supported, as shown in the following table.

The data type of the operand

Type of data | Type description Data width Scope
BOOL Bit 1 On, off (1, 0)
INT Signed integer 16 -32768~32767
DINT Signed long integer 32 -2147483648~2147483647
REAL Floating point 32 +1.175494e-38~43.402823e+38
number

3.2.2 Component and data type matching relationship

The component type selected by the instruction operand should maintain a certain matching relationship with the data type. The
matching relationship between the applicable components and data types is shown in the following table.

Matching relationship between components and data types

Type of .
Device
data
C T

BOOL

X Y M S LM SM
INT Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \Y A R
DINT Constant| KnX KnY KnM KnS KnLM | KnSM D SD C \Y R

Constant D \Y R
REAL

If the programming of the instruction does not satisfy the matching relationship, the instruction will be regarded as illegal. For
example, the instruction "MOV 10 X0" is illegal. This is because the data type of the operand 2 of the MOV instruction is a signed
integer type, and the element X0 can only store bits type of data.

Description
1. When the data type of the operand is INT, the applicable soft elements are KnX, KnY, KnM, KnS, KnLM, KnSM, 1<n<4.
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2. When the data type of the operand is DINT, the applicable soft elements are KnX, KnY, KnM, KnS, KnLM, KnSM, 5<n<8.
3. When the data type of the operand is INT, the number of the applicable C element should be CO~C199.
4. When the data type of the operand is DINT, the address of the applicable C element should be C200~C263.

3.2.3 Constant

Users can use constants as the operands of instructions. VC series PLC supports various input methods of constants. The expressions
of constants are shown in the following table:

Constant expression

Constant type Expression example Effective range Illustrate
_Constam decimal 16-bit signed -8949 3076832767 /
integer
Constant decimal 32-bitsigned | 47483646 -2147483648 2147483647 /
integer
16-bit Constant in hexadecimal 16#1FE9 1640~ 16#FFFF Hexadecimal, octal, and binary
Hexadecimal 32-bit Constant 164FD1EAFE9 16#0~ 16#FFFFFFFF constants have no positive or negative
Octal 16-bit Constant 8#7173 8#0~BH#LTTTTT meaning. _
. Hexadecimal, octal or binary constants
Octal 32-bit Constant 8#71732 8HO~B#37TTTITTTT7 . .
i i are selected as instruction operands.
Binary 16-bit Constant 2#10111001 2#0~2#1111111111111111 The positive, negative and size of the
2#0~2#1111111111111111 i i
Binary 32-bit Constant 2#101110011111 operands are determined according to
11111111111111111 the data types of the operands.
mpliant with IEEE-754 standard.

Single-precision floating-point 3.1415E-16 '(Ifr?e proa r;mr:ﬂn softwilrest:a;ndzi(sj la

gep oP 3.1415E+43 +1.175494E-38~43.402823E+38 progremining sot P ey
Constant 0.016 and input floating-point constants with

' 7-digit effective precision
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4.1 Introduction to Programming Languages

There are three programming languages: Ladder Diagram (LAD), Instruction List (IL), and Sequential Function Chart (SFC).

4.1.1 Ladder Diagram (LAD)

A. Ladder Diagram Concept
Ladder diagram is a graphical PLC programming language similar to electrical (relay) control diagrams, and is a widely used PLC
programming language. Its main features include:
1. With the left busbar, while the right busbar is omitted.
2. All control output elements (coils) and function blocks (application commands) have only one power flow input.
There is a certain equivalent relationship between the electrical control diagram and the ladder diagram, as shown in the following

figure:

M X0 T1 X1 Y0
L1 P8 CR — N | —C
e e p
X2 X3
LS2 SS P

Figure 4-1 Equivalent relationship between electrical control diagram and ladder diagram

B. Ladder Diagram Basic Programming Elements
Ladder diagram abstracts several basic programming elements according to the principle of electrical (relay) control diagram:
1. Left bus: Corresponding to the control bus in the electrical control diagram, providing control power for the control loop.
2. Connecting line ( = ): Represents the electrical connections of the electrical control diagram, which are used to conduct other
components connected to each other.
3. Contact ( 4k]): represents the input contact in the electrical control diagram, controls the on-off of the control current in the loop,
and determines the direction of the control current. The parallel and series connection of the contacts essentially represents the
operation relationship of the input logic of the control circuit, which controls the transfer of energy flow.
4. Coil ( £2): Represents the relay output in the electrical control diagram.
5. Function block( E[): also known as application instructions, corresponding to the actuators or functional devices connected in
the electrical control diagram to complete special functions, function blocks can complete specific control functions or control
calculation functions (such as data transmission, data operations, timers, counters, etc. ).

C. Energy Flow
The energy flow is a very important concept in the ladder diagram program. The energy flow is used to drive the coil components
and application instructions, which is similar to the control current of the drive coil output and the mechanism execution in the
electrical control diagram.
In the ladder diagram, the front end of the coil or application instruction must be connected to the power flow. When the power
flow is valid, the coil element can be output and the application instruction can be effectively executed.
The following figure demonstrates the power flow transfer in the ladder diagram and the driving effect of the power flow on the

coil or function block.

Energy flow No.1
MO M1 M2 L L YO
N3 = =} it ==t - . D
MO M1 NS Energy flow No.1
i JE8} — —
M-l M-l Energy flow No.2
Mo M1 M1 mo Ay
N4 1} 1} 1 ot < D>
M3 Y2
Energy flow No.3 — < >
Three energy flows L gag
[ mov 999 ili] ]

Figure 4-2 Energy flow transfer and driving effect of energy flow
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4.1.2 Instruction List (IL)

The instruction list is a textual user program, which is a set of instruction sequences written by the user.

The user program stored in the PLC main module for execution is actually an instruction sequence identifiable by the main module.
The system executes each instruction in the sequence one by one to realize the control function of the user program.

The following figure is an example of converting a ladder diagram into an instruction list.

Ladder Diagram Command list
LD -----X0
OR --—-X1
AND -----X14
MPS
OUT -----Y0
X0 X14 Yo AND -----X1
— J OUT ----Y1
1 X1 al MPP
— < AND -----X2
X2 Y2 MPS
s OUT----- Y2
X3 X4 3 AND -----X3
— ——— —< D AND -----X4
X5 %6 Y4 OuUT --—-Y3
— A ) MRD
X7 X10 LD -----X5
— A AND -----X6
5 LD ----X7
— D AND -----X10
ORB
ANB
OUT --—---Y4
MPP
OuUT ----- Y5

4.1.3 Sequential Function Chart (SFC)

Sequential function chart is a graphical user programming framework design language, which is usually used to implement
sequential control functions.

Sequence control refers to a control process that can be divided into multiple processes (processing steps) and processed in a certain
working order.

The user program designed according to the sequence function diagram, the program structure is consistent with the actual sequence
control process, and is more intuitive and clear.

The following figure is an example of a simple sequential function diagram.

/*Validating step state S0 in the first scan cycle of the user
program*/

Sul
—_ +—{ SET S0 ]

/“Processing step state S0*/

S0 Y0

—(S)—E D)
no
—{ SET s20 ]

[*Processing step state S20%/

S20 11
—<S >
[} S0
<< D
{ RET ]

Figure 4-3 Sequential Function Chart Example
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4.2 Program Elements

User programs, system blocks and data blocks are called program elements. The user can modify three program elements through
programming.

4.2.1 User program

The user program is the program code written by the user, which is compiled into an executable instruction sequence, downloaded
to the controller, and the controller executes the control function of the user program.

User program consists of main program, subprogram and interrupt program three types of program body (POU).
1) Main program (MAIN)
The main program is the main body and frame of the user program. When the system is running, the main program is executed
cyclically.
Any user program has one and only one main program.
2) Subroutine (SBR)

A subprogram is a user program that is independent in structure and function and can be called by other program bodies. It usually
has a calling operand interface and is executed only when it is called.

A user program can have no subprograms, or it can contain one or more subprograms.
3) Interrupt routine (INT)

An interrupt routine is a section of user program that handles specific interrupt events. A specific interrupt event always corresponds
to a specific interrupt routine.

As long as an interrupt event occurs, a normal scan cycle will be interrupted, the user program flow will automatically jump to the
interrupt program execution, and the system will resume the normal scan cycle process until the interrupt return instruction is
executed.

A user program can have no interrupt routine, or it can contain one or more interrupt routines.

4.2.2 System block

The system block contains multiple system configuration options. Users can modify, compile and download the system block to
achieve the purpose of configuring the operating mode of the main module.

For details on how to use the system configuration items, please refer to this manual2.3.1 System block, or refer to the introduction

about system blocks in  { AutoStudio Programming Software User Manual ) .

4.2.3 Data block

The data block contains the setting value of D or R element. When the data block is downloaded to the controller, the specified D
or R element will be assigned the setting value, so as to achieve the purpose of batch setting the value of D or R element.

If the controller is configured in the data block valid operating mode, the D or R element specified in the data block will be
initialized according to the content of the data block before the user program is run.

4.3 Program Block Comments and Variable Comments

4.3.1 Block comment

When programming, you can add block comments in the program, and block comments describe a certain section of the program
in text. Each block comment takes up an entire line of space.

Right-click the mouse in the program, open the right-click menu, and select Line Insert, you can insert a blank line in the program.

Generally, blank lines should be used as block boundaries.

When you need to enter a block comment, first select a blank line, and then select Switch Insert/Overwrite Mode from the right-

click menu, as shown in the following figure:
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Il Undo Ctrl+Z
Redo Ctrl+Y
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Select All Ctrl+A
Delete Delete
Invert Ctrl+R
Insert Row Ctrl+1
Delete Row Ctrl+L
Insert Col(J) Ctrl+Shift+1
Delete Col(K) Ctrl+Shift+L
Modify Element Comment Ctrl+E
Insert Block Comment... Ctrl+B

B | |
Position SFC Element L

s Switch Insert/Overwrite Mode Insert |-

Figure 4-4 Add block comments

Enter the comment text in the pop-up block comment dialog box and confirm, as shown in the following figure:

Block Comment X

Start-stop control ‘ OK l Cancel|

Figure 4-5 Block Comment Input Dialog

The software will automatically add "/*" and "*/" on both sides of the entered text, and display them in green, as shown in the
following figure:

[M MAIN x [l Global variable table * ‘

Variable addr. Variable Name |Variable Type iData

I - /BOOL

| TEMP |BOOL
/*Start-stop control*/
X0 X2 YO0
NO 1| |
1T L/1I . 0)

Figure 4-6 block comments in the program

Since block comments will occupy the entire line space, if there are other components in a line, you cannot enter block comments
on this line; similarly, lines already occupied by block comments cannot enter any other components.

4.3.2 Comments for variables

Variables can be defined in the global variable table and the local variable table (for specific definition methods, see2.3.3 Global
variable tableand4.4.3 Subroutine variable table definition), correctly defined variables can be used in the ladder diagram. When
a certain address needs to be used, the variable name representing the address can be used to enhance the readability of the program.

The following figure shows the variables defined in the global variable table:
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m MAIN[ul] Global variable table * x |

Custom Element | System SM Element| Svstem SD Element|

|

[Variable Name Variable addr. Comments
1 'start X0 'start button
2 |Stop |x2 |Stop button
3 ;Output Y0 iMotor
4
S

Figure 4-7 Variables defined in the global variable table
4) Symbolic addressing

After using the defined variable, you can switch between the variable name and the component address by selecting the Symbol
addressing menu. The following figures show the same ladder program in the two display modes:
States with unchecked symbolic addressing:

[M/ MAIN x | [il| Global variable table * | [ EMT_1 |

Variable addr.|Variable Name iVariable Type |Data Type |Comments
[ BOOL |
| TEMP |BOOL,
/*Start-stop control*/
X0 X2 YO
NO 11 1 e
L I/I . )

Figure 4-8 The state where symbolic addressing is not selected

With symbolic addressing:

|M/ MAIN x | |al] Global variable table * II-‘J EMT 1 |
Variable addr.|Variable Name |Variable Type |Data Type |Comments
_TEMP 'BOOL |
| TEMP |BoOL |
/*Start-stop control*/
NO Start ?tor') 'Output
1 1 1Pl { e

Figure 4-9 using symbolic addressing

5) Component notes
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You can control whether to display component comments in the ladder program by selecting the component comment menu. The
following is the ladder program when the component comment is displayed:
[M MAIN x |[ull Global variable table * | [m4 EMT_1

Variable addr.|Variable Name |Variable Type Data Type |Comments

TEMP BOOL
TEMP BOOL
/*Start—-stop control*/
— start stop Output
| | 11 C
Start butt Stop butto Motor
on n

Figure 4-10 Ladder program when component comment is displayed

4.4 Subroutine

4.4.1 Subroutine concept

A subprogram is an independent program body that can be called by the main program or other subprograms. Subroutines are
optional components of a user program.

Writing user programs with subroutines has the following advantages:

1. It can reduce the size of the user program, and the repeated user program code segment with the same function can be written as
a subprogram to be called repeatedly.

2. Make the structure of the program clearer, especially the main program structure can be simplified.

3. Improve the portability of user programs.

4.4.2 Precautions for the use of subroutines

When writing or calling subroutines, pay attention to the following:
A. Mosaic calling of subroutines is supported, and the maximum number of mosaic calling layers is 6.
The following example demonstrates a valid 6-level mosaic call relationship:
MAIN—SBR1—SBR2—SBR3—SBR4—SBR5—SBR6.
(—represents calling the corresponding subroutine with the CALL instruction)
B. Recursive and cyclic calls to subroutines are not supported.
The following two examples demonstrate the illegal subroutine call relationship:
O MAIN—SBRO—SBRO (recursive call, illegal)
@ MAIN—SBR0O—SBR1—SBRO (loop call, illegal)
C. A maximum of 64 subroutines can be defined in a user program.
D. A maximum of 16 bit type and 16 word type variables can be defined in the variable table of a subroutine.
E. When calling a subprogram, it should be noted that the attributes of the operand filled in the CALL instruction should match the
variable attributes defined in the variable table of the subprogram, and the compiler will check the correctness of the matching.

F.  No subroutine calls are allowed in an interrupt routine.

4.4.3 Subroutine variable table definition

A. Subroutine variable table
The function of the subprogram variable table is to declare the interface parameters and local variables (collectively referred to as
variables) of the subprogram, and to specify their usage attributes.

B. Description of attribute items of subroutine variables
The interface parameters and local variables of a subroutine (collectively called variables) have the following properties:

1. Variable address
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® ©O06

Each subroutine interface parameter or local variable is assigned a fixed LM element or V element address. The address is
automatically assigned to the subprogram interface parameter or local variable by the programming software according to the data
type of the variable and the principle of continuous address.

2. Variable name

You can take a variable name (alias) for the subprogram interface parameter or local variable, and you can use the variable in the
program by using the variable name reference.

3. Variable type

Subprogram interface parameters or local variables are divided into IN type, OUT type, IN_OUT type, and TEMP type:

IN type variables are used to transfer the input value of the subroutine when the subroutine is called.

The OUT variable is used to pass the return value of the subroutine call when the subroutine returns.

IN_OUT variables are used to pass input values when the subroutine is called. When the subroutine returns, it is used to pass the
return value of the call.

Variables of type TEMP are used only as valid local variables within the scope of the subroutine.

4. Variable data type

The variable data type attribute specifies the data width and data range of the variable. The following table lists the types of variable

data types:
Kind of variable data type
Variable data type Data Type Description Occupy LM/V component address
BOOL Bit variable Occupies 1 LM element address
INT Signed integer variable Occupies 1 V component address
DINT Signed long integer variable Occupies 2 consecutive V element addresses
REAL floating point variable Occupies 2 consecutive V element addresses

4.4.4 Subroutine parameter passing

When calling a subprogram in the main program, if the local input and output variables are defined in the subprogram, the interface
parameters of the subprogram must be filled with corresponding values or global/temporary variable elements. Note that the data
types of local variables and interface parameters should be consistent.

4.4.5 Example of the use of subroutines

The following shows how to write and call subroutines with an example

1) Sample function introduction

Call the subroutine SBR 1 in the main program, let the subroutine SBR 1 complete the addition operation of two integer constants
(10+5), and assign the operation result 15 to D2.

2) Example operation procedure

Step 1: Create a subprogram in the project and name the subprogram SBR 1.

Step 2: Write subroutine SBR_1

1. The call operand interface of the subroutine is established in the variable table of the subroutine SBR 1.

1) Define variable 1: Take the variable name as Numberl, which is an IN-type parameter and is used as INT-type data, which is
sequentially assigned a V element address V0.

2) Define variable 2: Take the variable name as Number2, which is an IN-type parameter and is used as INT-type data, which is
sequentially assigned a V element address V1.

3) Define variable 3: Name the variable SumResult, which is an OUT type parameter and is used as INT type data, which is

sequentially assigned a V element address V2.

2. Write the implementation code of the subroutine SBR_1:
LD SMO
ADD  #Numberl # Number2 # SumResult

The following figure demonstrates the writing process of subroutine SBR_1:
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roject Manager 2 x [M MAIN l [4l] Global variable table * ] [® EMT 1'[S] SBR.1* x [[T]INT 1 |
= VC1(VC1) Variable addr.|Variable Name |Variable Type |Data Type |[Comments
=23 Program block vo lifeanbass N | TnT
i MAIN V1 |Number2 IN |INT
SBR_1 | IN_OUT |BOOL
- INT_1 v2 SumResult ouT INT
[ Global variable table [ ||
[=l Data block SMO
=& System block —— |—— DD Vo Vi1 v2 ]
# Saving Range )
& Output Table Zz:;t;; ;ﬁ
# Set Time L
# Input Filter
# Input Point

# Advanced Settin¢
& Extension Modules
=2 Cross reference tabl
[=] Cross reference ti
Element browse 1
=--m Element monitoring
= EMT_1

= Instruction Wizard
=" Communication Cor

1)

Figure 4-11 The writing process of subroutine SBR 1

Step 3: Write the main program and call the subprograms
In the main program, use the CALL instruction to call the subroutine SBR 1.
The code of the whole main program is as follows:

LD MI100

CALL SBR 1 105 D2
You can use the parameter transfer correspondence table to fill in the parameters brought or returned when calling the subroutine.
Bring in the parameter Number1 and pass the Constant integer 10

The Constant integer 5 is passed in the parameter Number2

® O

The return value SumResult is passed to D2

See figure below:
ProjectMan... # x| || MAIN* x |[5|SBR1|

B ;12323(\/(:1) Variable addr.;Variable Name :Variable Type |[Data Type |Comments

o= ‘
o 5 Program -

M MAIN i |TEMP |BooL
[EISBR 1
-MINT_1
l1 Global var |} { CALL  SBR 1 10 5 D2 ]
[Z Data bloc|
- System bl| Invoke Subprogram X
-+ Extension|
@ Cross refe [
w--= Element n Subprogram >
- Instructior :
=& Communil

m

‘ Variable na|variable ad/variable ty data type |import valu|comment
= COMO || Numberl  |VO [IN [INT 10
- COMT/ | Number2 V1 |IN |INT 5
-« COM2| SumResult |V2 |OUT |INT D2
=~ PLC Comn

Figure 4-12 call subroutine

Step 4: Compile, download and run user programs to verify the logical correctness of subprograms.
3) Example execution result

When M100=ON, the SBR 1 subroutine is called, and the operand Number] is brought in. After Number?2 is passed the values
10 and 5, the addition operation is completed and the return value is 15, and finally D2=15.
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4.5 General Instructions

4.5.1

452

1)

2)

3)

453

1)

2)

3)

The operands of the instruction

The operands of instructions can be divided into the following two categories.

(@O  Source operand: The instruction reads its data for operation processing. In the instruction description, it is represented by S,
and if there is more than one, it is represented by S1, S2, S3, etc.

@  Destination operand: The instruction controls or outputs the Destination operand. In the instruction description, it is
represented by D, and if there is more than one, it is represented by D1, D2, etc.

Operands have bit elements, single-word elements or double-word elements, and constants. For details, please refer to the detailed
description of the relevant instructions in Chapter 5 and Chapter 6.

Flag bit

Instruction operations may affect three Flag bits.
Zero flag SM80

If the instruction operation produces a zero result, the zero flag is set.
Carry flag SM81

If the instruction operation has a carry, the Carry flag is set.
Borrow flag SM82

If the instruction operation has a borrow, set the borrow flag.

Restrictions on the use of directives

There are some restrictions on the application of some commands, some of which are listed below. For details, please refer to the
relevant instructions for details.
Exclusive hardware resources
When some instructions are executed, they will occupy hardware resources, and other instructions related to the hardware resources
cannot be used at the same time.
For example: high-speed counting command, SPD frequency measurement command, etc. Any such command will occupy some
input points of X0~X7. Using these commands at the same time will conflict with each other.
Time exclusive
Some instructions execute for a period of time. Therefore, when using these instructions, it is necessary to ensure that the
instructions have enough time to complete the function, and only one can be executed at a certain time when the system is running.
For example, due to the time nature of communication, only one command XMT can be sent to the free port at the same time;
similarly, the same is true of the command RCV received by the free port. Each time a Modbus command is executed, there is also
an exclusive situation for a period of time. The same applies to high-speed output commands and positioning commands.
Directive application scope restrictions
Some instructions are limited in scope and cannot be used under certain circumstances. For example, the MC/MCR instruction pair
cannot be used in the step state of SFC sequential function diagram programming.
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5.4.2 TONR: Memory type on-delay timing COMMANT..........ccovieiiiiriiiiee e 58
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5.1 Contact Logic Instruction

5.1.1

LD: Normally open contact command

Ladder Diagram: Applicable models | VC1 VC3
LD
— —C D Affect the flag
Instruction List: LD (S) Step size 1
Operand| Type Applicable devices Index
S |[BOOL| X | Y | M [ S [ LM [ sM | | Dxy | | ¢ | 7] |
®  Operand Description 4 Example of use
S: Source operand | MO 2 5 LD MO
®  Function Description OUT YO
Connect the left bus for making (state ON) When MO is ON, YO output is ON.
or disconnecting (state OFF) power flow. ¢ Example of use
.z 10
[
LDDI1.2
OUT Y0
When the second bit of D1 is 1, YO output is ON.
5.1.2 LDI: Normally closed contact command
Ladder Diagram: .
Applicable models | VC1 VC3
LDI
—|/|—( ) Affect the flag
Instruction List: LDI (S) Step size 1
Operand| Type Applicable devices Index
S BOOL| X [ Y [ M | s [LM ] sM ]| | Dxy | | ¢ | 7] |
®  Operand Description ®  Example of use
S: Source operand L 1n] o LDI MO
®  Function Description - OUT YO
Connect the left bus for making (state
) ) g ( When MO is OFF, YO output is ON.
OFF) or disconnecting (state ON) power
flow.
5.1.3 AND: Normally Open contact and command
Ladder Diagram: Applicable models | VC1 VC3
AND
5 / | Affect the flag
Command list:AND  (S) Step size 1
Operand| Type Applicable devices Index
S BOOL| X [ Y [ M | S [LM ] sM ] | Dxy | | ¢ ] 7] |

®  Operand Description

®  Example of use
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S: Source operand | Mo mi 1o LD MO
a
®  Function Description | s i C .o AND M1

The ON/OFF state of the specified contact (S) and the OUT YO
current energy flow are ANDed, and then assigned to

the current energy flow. When MO is ON and M1 is ON, YO output is ON.

5.1.4 ANI: Normally closed contact and command

Ladder Diagram: Applicable models | VC1 VC3
ANI
¥ Affect the flag
— | /1 { )
Command list:ANI  (S) Step size 1
Operand| Type Applicable devices Index
S |[BOOL| X [ Y [ M [ S [LM [ SM | [ Dxy | [C T ] |
®  Operand Description ®  Example of use
S: Source operand Mo Mi Ta LD MO
®  Function Description I_‘ ; = < 2 ANI Ml
After inverting the ON/OFF state of the specified OUT YO
contact (S), perform an AND operation with the When MO is ON and M1 is OFF, YO0 output is ON.

current power flow value, and assign it to the current
power flow.

5.1.5 OR: Normally open contact or command

Applicable models | VC1 VC3
| —C
Ladder Di :
adder Diagram Affect the flag
Command list:OR (S) Step size 1
Operand| Type Applicable devices Index
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |
®  Operand Description ®  Example of use
S: Source operand Mo 0
®  Function Description o> LD MO
After the ON/OFF state of the specified contact (S) ni OR M1
and the current power flow are "OR" operation, it is — OUT YO
assigned to the current power flow. When MO or M1 is ON, YO output is ON.
5.1.6 ORI: Normally closed contact or command
Ladder Diagram: Applicable models | VC1 VC3
| —C
Affect the flag
Command list:ORI (S) Step size 1
Operand| Type Applicable devices Index
S BOOL x|Y|M|s|LM|SM| |Dx.y| |c|T| |
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®  Operand Description ®  Example of use

S: Source operand n 0 D Ml
®  Function Description — [ ORI M2
After inverting the ON/OFF state of the designated n= OUT Y0
contact (S) and the current power flow value, perform

an "OR" operation and assign it to the current power When M1 is ON or M2 is OFF, YO output is
flow. ON.

5.1.7 OUT: Coil output command
Ladder Diagram: Applicable models | VC1 VC3
ouT
- Z Affect the flag

— < D

Command list:OUT (S) Step size 1
Operand| Type Applicable devices Index

S |BoOL| X [ Y [ M [ s [LM]sM] | Dxy | | c [ 7] |
®  Operand Description ®  Example of use

S: Source operand n 10 LD Mi
° . s
Function Description [ OUT YO
Assigns the current power flow value to the specified . .
When M1 is ON, YO output is ON.

coil (D).

5.1.8 ANB: Power Flow Blocks and Instructions

Ladder Diagram: Applicable models | VC1 VC3
ANB
/ i {
11 ® { } &
Affect the flag
Energy flow Energy flow

block 1 block 2
Command list: ANB Step size 1
®  Operand Description ®  Example of use LD MO
®  Function Description OR Ml

. na nz T
Perform the AND operation on . - s B LD M2
the power flow values of the two OR M3
ower flow blocks and assign M1 M3

p g | | ANB
them to the current power flow. OUT YO

When one of M0 and M1 is ON, and M2 and M3
When one of them is ON, Y0 output is ON.
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5.1.9 ORB: power flow block or instruction

Ladder Diagram: .
Applicable models | VC1 CV3
Energy flow
l block 1
it 1t it C J
= <
’ I | - M\ Affect the flag
= " . ORB
Energy flow
block 2
Command list: ORB Step size 1
®  Operand Description ®  Example of use
®  Function Description LD Ml
Perform "OR" operation on the n N T AND M2
power flow values of two power [ 1 il G LD M3
flow blocks, and assign it to the s 4 AND M4
current power flow. L ORB
OUT YO

When M1 and M2 are both ON or M3 and M4 are both ON, Y0

output is ON.

5.1.10 MPS: Output can flow into the stack instruction

Ladder Diagprsam: Applicable models VCl VC3
— L —< O
E < > Affect the flag
—C D
Command list: MPS Step size 1

®  Function Description

The current power flow value is
saved on the stack for subsequent
power flow calculation of the output
branch.

[ ] Precautions

In a ladder diagram network,

it is forbidden to use MPS

more than 8 times in a row (there is no MPP instruction in

the middle), otherwise it will cause the overflow of the

power flow output stack.

MRD: Read output power flow stack top value instruction

Ladder Diagram: Applicable models | VC1 VC3
— < )
—< > Affect the flag
MRD ¢ 5
Command list: MRD Step size 1

®  Function Description

Assign the top value of the power flow output

stack to the current power flow
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5.1.12 MPP: Output Power flow stack pop instruction
Ladder Diagram: Applicable models | VC1 VC3
— — O
—C b Affect the flag
| — D)
MPP
Command list: MPP Step size 1
®  Function Description ®  Example of use
Pop the power flow output stack, and assign LD MO
the popped value to the current power flow. MPS
1] M1 0 AND Ml
i i T OUT YO
nz T1 MRD
— AND M2
n3 Tz OouT Y1
: 3 MPP
AND M3
OouT Y2
5.1.13 EU: Rising Edge detection command
Ladder Diagram: Applicable models | VC1 VC3
EU
Command list: EU Step size 2
®  Function Description ®  Example of use
Compare the change of input power flow
between this scan and the last scan. When the
. LD MO
power flow has a rising edge change no 0F
(OFF—ON), the output is valid in this scan | i T 1 SET 10 1 EU
period. SET YO
5.1.14 ED: Falling edge detection command
Ladder Diagram: Applicable models | VC1 VC3
ED
—— < D Affect the flag
Command list: ED Step size 2
®  Function Description ®  Sample Timing Diagram
Compare the change of input power flow
between this scan and the last scan. When the ON
power flow has a falling edge change OFF
(ON—OFF), the output is valid in this scan M2
period. ON
OFF
®  Example of use Y2
ON
LD M2
OFF
MPS "
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M2 Y2 EU
{ | {1 C ) OUTY2
‘ Y3 MPP
—=< )
ED
OUTY3

1. In two consecutive scan cycles, the states of
the M2 contacts are OFF and ON respectively,
and the EU instruction detects the rising edge
change, so that Y2 outputs an ON state with a
width of one scan cycle.

®  Precautions

In the ladder diagram, the rising edge contact or falling edge
contact command should be used in series with other contact
elements, and cannot be used in parallel with other contact
elements.

In the ladder diagram, the rising edge contact or falling edge
contact command cannot be directly connected to the left power
flow bus.

The following are examples of EU/ED instructions incorrectly
used in ladder diagrams:

2. In two consecutive scan cycles, the states of
the M2 contacts are ON and OFF respectively,
and the ED instruction detects the falling edge
change, so that Y3 outputs the ON state of one
scan cycle width.

€0 MO
X X
—4t ’—1 | T—‘ L
Y3
‘ >
X |
‘

p

5.1.15 LDP: Contact rising edge power flow load command

Ladder Diagram:

Applicable models | VC1 VC3

| i € J Affect the flag
Instruction List: LDP (S) Step size 1
Operand| Type Applicable devices Index

S BOOL x|Y|M|s||_|v||SM|

[ felT] |

® Operand Description

S: Source operand

® Function Description

The LDP instruction is used to take the rising edge of
the contact signal. If the rising edge transition of the
corresponding signal is detected in this scan, the contact
is valid, and in the next scan, the contact becomes
invalid.

® Example of use

) 1 LD Mo
[}l
OUT Ml
n 1
t— I Do ] LDP Ml
INC DO

When M0=ON, M1 outputs a high level, at this time, the
contact M1 changes from OFF to ON and remains valid
for 1 scan cycle, DO executes a self-increment 1, the next
scan cycle, the contact M1 will be invalid, DO remains 1
not Change.

5.1.16 LDF: Contact Falling Edge Power Flow Load Command

Ladder Diagram:

I—HI—C J

Applicable models | VC1 VC3

Affect the flag
Instruction List: LDF (S) Step size 1
Operand| Type Applicable devices Index
S |BoOL| X [ Y [ M ] S [LM]sM] | | | c ] 1] |

®  Operand Description

®  Example of use
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S: Source operand
®  Function Description

The LDF instruction is used to take the falling edge of
the contact signal, if this scan

If the falling edge transition of the corresponding signal
is detected, the contact is valid,

At the next scan, the contact becomes inactive.

5.1.17 ANDP: Contact rising edge energy flow and command

Mo M
—— . >
M 0

——{l—{ I 10

LD MO
OUT Ml
LDF M1
INC DO

‘When M0=ON, the output of M1 is ON. At this time, if the
contact M1 changes from ON to OFF, M1 will remain
valid for one falling edge scan period, DO will perform a
self-increment by 1, and the contact M1 will be in the next
scan period. Invalid, DO remains 1 unchanged.

Ladder Diagram: Applicable models | VC1 VC3
i 141 3
[ Affect the flag
Command list: ANDP  (S) Step size 1
Operand| Type Applicable devices Index
S |BoOL| X [ Y [ M [ s [LM]sM] | | c [ 7] |
®  Operand Description ®  Example of use
S: Source operand Ho n
. s . > LD MO
®  Function Description
. _ .. . . OUT M1
The ANDP instruction is to participate in the AND operation
of the rising edge transition state of the contact; SHO n1 1 LD SMO
1 I Do I ANDPMI
INC DO

When M0=0ON, M1 outputs a high level. At this time, if
the contact M1 changes from OFF to ON, M1 will remain
valid for one rising edge scan cycle, DO will perform a

self-increment by 1, and the contact M1 will be in the next

scan cycle. Will be invalid, DO remains 1 unchanged.

5.1.18 ANDF: Contact falling edge energy flow and command

Ladder Diagram: Applicable models | VC1 VC3
| {31 }]
| v Affect the flag
Command list: ANDF  (S) Step size 1
Operand| Type Applicable devices Index
S BOOL| X [ Y [ M | S [LM ] sM ] | | | ¢ ] 7] |
®  Operand Description ®  Example of use
S: Source operand o M1
. o - LD MO
®  Function Description
. L - . . OUT M1
The ANDF instruction is to participate in the AND operation
of the falling edge transition state of the contact; sKo n o LD SMO
v mc Do I ANDF M1
INC DO
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5.1.19 ORP: Contact rising edge energy flow or command

When M0=0ON, the output of M1 is ON. At this time, if the
contact M1 changes from ON to OFF, M1 will remain
valid for one falling edge scan period, DO will perform a
self-increment by 1, and the contact M1 will be in the next
scan period. Invalid, DO remains 1 unchanged.

. L-adder Diagram: Applicable models | VC1 VC3
>
. Affect the flag
Command list:ORP  (S) Step size 1
Operand| Type Applicable devices Index
S BOOL| X [ Y [ M | S [LM ]| sM | | | ¢ | 7] |
®  Operand Description ®  Example of use
S: Source operand LD MO
®  Function Description: —M-O—c E > OUT M1
The ORP instruction involves the rising edge transition state LD M2
of the contact in the OR operation; - ) ORP Ml
S— INC DO 1
INC DO
M1
——{t

5.1.20 ORF: Contact falling edge energy flow or command

When M0=ON, the output of M1 is ON, and when the
contact M1 changes from OFF to ON, M1 will remain
valid for 1 rising edge scan cycle, DO will execute a self-
increment by 1, and the contact M1 will be invalid in the
next scan cycle , DO remains 1 unchanged.

Ladder Diagram: .
Applicable models | VC1 VC3
{ | 3
Affect the flag
—l
Command list: ORF  (S) Step size 1
Operand| Type Applicable devices Index
S BOOL| X [ Y [ M | S [LM ] sM ]| | | ¢ | 7] |
®  Operand Description ®  Example of use
S: Source operand "0 1 LD MO
([ ] Function Description: - OUT Ml
The OREF instruction is to participate in the OR operation of LD M2
the falling edge transition state of the contact; - 0 ORF Ml
— INC jale] ] INC DO
M1
—4
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5.1.21

PLP: Rising edge output command

When M0=ON, the output of M1 is ON. At this time, if the
contact M1 changes from ON to OFF, M1 will remain
valid for one falling edge scan period, DO will perform a
self-increment by 1, and the contact M1 will be in the next
scan period. Invalid, DO remains 1 unchanged.

Ladder Diagram: Applicable models | VC1 VC3
—
I_‘ e () J Affect the flag
Command list: PLP (S) Step size 1
Operand| Type Applicable devices Index

s | BooL |Y|M|

|LM|SM|

®  Operand Description

S: Source operand

®  Function Description:

The PLP instruction is to take the rising edge of the coil
signal. If the rising transition of the corresponding signal is
detected in this scan, the corresponding contact is valid, and
in the next scan cycle, the contact corresponding to the coil
becomes invalid.

5.1.22 PLF: Falling edge output command

®  Example of use

nz OFF LD M2
FLF 10 ]
PLP YO
70 1
1 INC DO ] LD YO
INC DO

When M2=0N, the output of YO is ON in this cycle. At
this time, for the contact of YO to be ON, DO performs a
self-incrementing 1 operation, the coil of YO will be
invalid in the next scan cycle, and DO remains 1
unchanged.

the next scan cycle, the contact corresponding to the coil

becomes invalid.

Ladder Diagram: Applicable models | VC1 VC3
|—< [ PIF (D) ] Affect the flag
Command list: PLF  (S) Step size 1
Operand| Type Applicable devices Index
S | BooOL | Y [ M ] | LM [ sm | | | | | |

®  Operand Description ®  Example of use
S: Source operand
®  Function Description:

. eserip . . 1z OFF LD M2
The PLF instruction is to take the falling edge of the coil FLF Y0 ] PLF YO
signal. If the falling edge of the corresponding signal is 0 0 ID Yo
detected in this scan, the corresponding contact is valid. In —{ 1IN D0 1

INC DO
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5.1.23 INV: Energy flow negation instruction

When M2=0ON, the output of YO is ON in this cycle. At
this time, for the contact of YO to be ON, DO performs a
self-incrementing 1 operation, the coil of YO will be
invalid in the next scan cycle, and D0 remains 1

unchanged.

Ladder Diagram: Applicable models VC1l VC3
{ | C J
L }J AN Affect the flag
INV
Command list :INV Step size 1
®  Function Description
Invert the current energy flow value, and then assign it to
the current energy flow.
®  Precautions
In the ladder diagram, the inverse instruction should be used
in series with the contact element, and cannot be used in
parallel with other contact elements.
INV cannot be used as the first command of the input
parallel branch.
In the ladder diagram, the power flow negation instruction
cannot be directly connected to the left power flow bus.
The following is an example of an incorrect use of the INV
instruction in a ladder diagram:
| X o o Mo
{ { )
X MzJ X
5.1.24 SET: Coil set command
Ladder Diagram: Applicable models | VC1 VC3
|—| ——{ SET o/ ] Affect the flag
Command list: SET (S) Step size 1
Operand| Type Applicable devices Index
S BOOL |Y|M|S|LM|SM| |Dx.y| |C|T| |
®  Operand Description ®  Example of use
S: Source operand
®  Function Description "o o LD MO
When the power flow is valid, the bit element I—-—[ SET M1 ] SET M1
designated by D will be set.
5.1.25 RST: Coil Clear Command
Ladder Diagram: Applicable models | VC1 VC3
|— < R®ST @ 1 Affect the flag
Command list: RST (S) Step size 1
Operand| Type Applicable devices Index
S BOOL |Y|M|S|LM|SM| |Dx.y| |c|T| |
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®  Operand Description

S: Source operand

®  Function Description

When the power flow is valid, specify the bit
element (D) will be cleared.

5.1.26 NOP: Null operation instruction

®  Example of use

Mo OFF
EST M ]

Precautions

LD MO
RST M1

If D is component C, the corresponding count value
will also be cleared; If D is a T element, the

corresponding timing value will also be cleared..

Ladder Diagram: Applicable models | VC1 VC3
— — e ] Affect the flag
Command list: NOP Step size 1

®  Function Description

This command produces no action.

5.2 Master Command

5.2.1 MC: Master control command

®  Precautions
In the ladder diagram, this instruction cannot directly
connect the left power flow bus.

Ladder Diagram: Applicable models | VC1 VC3
|—| —I M (50 ] Affect the flag
Command listMC  (S) Step size 3
Operand| Type Applicable devices Index
S INT | Constant | | | | | | | | |
®  Operand Description
S: Source operand
5.2.2 MCR: Master Clear Command
Ladder Diagram: Applicable models | VC1 VC3
Ii[ MCR ¢8> 1 Affect the flag
Command list: MCR (S) Step size 1
Operand| Type Applicable devices Index

S INT | Constant | | |

. [ [ |
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®  Operand Description

S: Source operand

®  Function Description

1. MC and MCR instructions are matched into a MC-MCR structure. The
MC instruction represents the beginning of a MC-MCR structure. Its
Operand S is the label of the MC-MCR structure, and its value is a Constant
between 0 and 7. MCR represents the end of a MC-MCR structure.

2. When the energy flow before MC instruction is valid, execute the
instruction in the middle of MC-MCR structure.

3. When the energy flow before the MC instruction is invalid, the instruction
in the middle of the MC-MCR structure is skipped and not executed. The
program directly jumps to the structure and executes. The Destination
operand corresponding to OUT, TON, TOF, PWM, HCNT, PLSY, PLSR,
DHSCS, SPD, DHSCI, DHSCR, DHSZ, DHST, DHSP, and BOUT in the
structure will be cleared.

®  Example of use

MO LD MO
—— — MC 0 ] MC 0
_|SMO YO ; LD SMO

OUT YO
{ MCR O ] MCR 0

When M0=ON, the instructions in the MC 0 - MCR 0 structure will be
executed, and YO=ON. When M0=OFF, the instructions in the MC 0 - MCR
0 structure will not be executed, and the bit element YO specified by the
destination Operand of the OUT instruction in the structure will be cleared.
YO0=OFF.

®  Precautions

1. In the ladder diagram, the MCR instruction
must be directly connected to the left power
flow bus.

2. In the ladder diagram, the MCR instruction
cannot be connected in parallel or in series
with other instructions.

3.Multiple MC-MCR  structures  with
different numbers can be used in mosaic, but
the number of mosaic layers cannot exceed 8.
The MC-MCR structure with the same

number is forbidden to use mosaic.

4. Two MC-MCR structures cannot be used
interchangeably. The following method is

illegal:
MO
— — MC 1 11—
SMO SM4T
— < b}
M1
— - MC 2 1I—
{ MR 1 1
SMO M100 >/
— < D N
{ MR 2 ]

Note: Not available in SFC programming.

5.3 SFC Instruction

5.3.1 STL: SFC state load instruction

Ladder Diagram: Applicable models | VC1 VC3
—< s >— Affect the flag
Command list: STL (S) Step size 3
Operand| Type Applicable devices Index
s _|Boot -+ [ rsi [ [ @ [ [ |

®  Operand Description The corresponding Destination operand will be cleared.

S: Source operand 4. If the step state is invalid, its built-in instruction sequence

[ Function Description will not be executed.

1. Represents the start of a step state(s) process. 5. Consecutive STL instructions (concatenation of STL

2. If the step status is valid (ON), its built-in instruction elements) represent defining a parallel merge structure, and the

will be executed maximum number of consecutive STL instructions is 16 times

3. If the step state is changed from valid to invalid (falling (the maximum number of branches of a parallel branch merge

edge change), its built-in instruction sequence will not be structure is 16).
executed, and the built-in OUT, TON, TOF, DHSCR,

DHSZ, DHST, DHSP, BOUT
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5.3.2 SET Sxx: SFC state transition

Ladder Diagram: Applicable models | VC1 VC3
—~s>— —1 ser @ Affect the flag
Command list: SET (D) Step size 3
Operand| Type Applicable devices Index
D |BOOL [ | s [ [ [ [ [ |
®  Operand Description ®  Function Description
D: Destination operand When the power flow is active, the step state (D) is set to be
valid, and at the same time, the currently valid stepping state
is set to be invalid, and the action of stepping state transition
is completed.
5.3.3 OUT Sxx: SFC state jump
Ladder Diagram: Applicable models | VC1 VC3
s | ] ¢ D Affect the flag
Command list:OUT (D) Step size 3
Operand| Type Applicable devices Index
D |BOOL [ [ ] s [ [ [ [ [ |
®  Operand Description ®  Function Description
D: Destination operand When the power flow is active, the step state (D) is set to be
valid, and at the same time, the currently valid stepping state
is set to be invalid, and the jumping action of the stepping state
is completed.
5.3.4 RST Sxx: SFC status clear
Ladder Diagram: Applicable models | VC1 VC3
I—( >—— —IRST @) 1 Affect the flag
Command list: RST (D) Step size 3
Operand| Type Applicable devices Index
D [BOOL [ [ ] s [ [ [ [ [ |

®  Operand Description

D: Destination operand

5.3.5 RET: SFC block end

®  Function Description

with the specified step state when power flow is active (D) is
invalidated.

Ladder Diagram:

{ RET ]

Applicable models | VC1 VC3

Affect the flag

Command list: RET

Step size 1

®  Instruction function description

Marks the end of a SFC program.

(] Precautions

Can only be used in the main program.
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5.4 Timer Command

54.1

TON: On-delay timing command

Ladder Diagram: Applicable models | VC1 VC3
— —L 1N @ () 1 Affect the flag
Command list: TON (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT T
S INT | Constant [KnX| KnY | KnM | KnS [KnLM|KnSM| D SD Cc T \Y% z R v
®  Operand Description ®  Example of use
D: Destination operand Mo FZTET
S: Source operand { T8 T ' ] oo
: p - Yo TON TI1 4
®  Function Description ——i—C . LD TI
1. When the power flow is valid and the timing value is OUT YO

less than 32,767, the specified T element (D)Timing (the
timing value is accumulated as time goes by). When the
timer value reaches 32,767, the timer value will remain
unchanged at 32,767.

2. When the timing value > the preset value (S), the
timing coil output of the specified T element turns ON.
3. When the power flow is OFF, the timing is stopped,
the timing value is cleared to zero, and the output of the
timing coil is OFF.

4. When the system executes this command for the first

®  Sample Timing Diagram

T1 timing 5
coil '

ralue
time, the timing coil value of the specified T element will vatue n=
be cleared to OFF, and the timing value will be cleared.
5.4.2 TONR: Memory type on-delay timing command
Ladder Diagram: Applicable models | VC1 VC3
— —— tov @ ) 1 Affect the flag
Command list: TONR (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT T
S INT | Constant |[KnX| KnY | KnM | KnS [KnLM |KnSM| D SD C T \% A R N
®  Operand Description ®  Example of use
D: Destination operand LD MO
- 1] 32787
S Source operand — : ] TONR T15
®  Function Description T1 10 LD T1
1. When the power flow is valid and the timing o OUT YO
value is less than 32,767, the specified T element ®  Sample Timing Diagram
(D)Timing, the timing value increases with the
travel time. When the timer value reaches 32,767, ON oN
the timer value will remain unchanged at 32,767. OFF i
2. When the timing value > the preset value (.5), the ﬁ,\: :ﬁ ON
timing coil output of the specified T element turns o : : P SEeTEE
ON T1 timing © | OFF ! T1=32767( max )
: T e s s R
3. When the power flow is OFF, the timing is P11 :Tl —5
stopped, and the timing coil and timing value keep Tl timing !
value Ti=0

the current timing value unchanged.
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5.4.3 TOF: Off Delay Timer Command

Ladder Diagram: Applicable models VCl VC3
— —— T @ (s) ] Affect the flag
Command list: TOF (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT T
S INT | Constant [KnX| KnY | KnM | KnS KnLM KnSM| D SD C T \% Z R N
®  Operand Description ®  Example of use
D: Destination operand o 5 LD MO
S: Source operand [ TOF T 5 ] TOF T15
®  Function Description T ,\- 10 y LD TI
1.When the power flow changes from ON—OFF OUT YO0

(falling edge), specify the timer T (D) to start the timer.

2. When the power flow is OFF, if the specified timer ®  Sample Timing Diagram

T has started to count, it will continue to count. until 0 0
the timer value equals the preset value (S), the output . N . N
L . . . 0 (o)
of the timing coil of the specified T element is OFF, M0 F F
after that the timing value will remain the preset value ) 0 i 0
and will not change. N -
o ) T1 timi OF OF
3. If the timer is not started, even if the power flow Aming g 5 F
] 5s
input is OFF, the timer will not be counted. coil b i
4. When the power flow is ON, the timing is stopped, L.
o . - . Tl timing T1=0 T 1=0
the timing value is cleared to zero, and the timing coil lyg — |
output is ON. vadve

5.4.4 TMON: Do not retrigger the monostable timing command

L adder Diagram: Applicable models VC1l VC3
— — moN @ (s) ] Affect the flag
Command list: TMON (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT T
S INT |[Constant| KnX | KnY | KnM | KnS KnLM KnSM| D SD C T \Y z R N
®  Operand Description ®  Example of use
D: Destination operand
LD MO
S: Source operand 0] OFF
MON  T1 5 TMON T1 5
®  Function Description o -
LD Tl
. | bl
1. When the input power flow changes from OFF—ON
. o . OUT YO
(rising edge), and it is in the untimed state, start the
specified timer T (D) timing (starting from the current ®  Sample Timing Diagram
value), in the timing state (the length of the timing state
o] (o]
is determined by S), keep the timing coil output ON. N N
ned by ), keep e g ' p ! o or
2. In the timing state (the timing length is determined M0 F I F |
bySOK), no matter how the power flow changes, keep 5 I &
o . . . oo OF oF
timing, and the timing coil output remains ON. T1 t 1.mllng F | s B
3. When the timing value arrives, the timing is stopped, sl i T1=5]
the timing value is cleared to zero, and the coil output Tl timing T1=0 T 1=0
is cleared to OFF. value
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5.5 Counter Instruction

5.5.1 CTU: 16-bit up counter instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| —— cm o (s} ] Affect the flag
Command list: CTU (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT C
S INT |Constant] KnX | KnY | KnM | KnS [KnLM|KnSM| D SD Cc T \Y% z R v
®  Operand Description ®  Example of use
D: Destination operand LD MO
"o 3
S: Source operand CIU Co s CTU CO0 3
([ ] Function Description co 2 N LD C0
1. When the power flow changes from OFF—ON (rising edge), OUT YO

the count value of the specified 16-bit counter C (D) increases ®  Sample Timing Diagram

by one.

2. When the count value reaches 32,767, the count value remains N ON
unchanged.

| were] LI L[ L
3. When the count value is greater than or equal to the count ON

reset value (S), the count coil is set to ON. -
p ( ) CO0 counting coil OFF

[ ] Precautions

2 co0=3
(D) The address of the designated 16-bit counter C should be 6 comt vaiueSoEe Co=1{C0=2
within CO to C199. o
5.5.2 CTR: 16-bit loop count instruction
Ladder Diagram: Applicable models | VC1 VC3
— —— o’ @ ) ] Affect the flag
Command list: CTR(D) (S) Step size 5
Operand| Type Applicable devices Index
D INT C
S INT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% A R N
®  Operand Description ®  Example of use

D: Destination operand

no 1 LD MO
S: Source operand CIR €O 3 1
CTR CO

®  Function Description

1. When the input power flow changes from OFF—ON (rising o le Timine Di
edge), the count value of the designated 16-bit counter C (D) Sample Timing Diagram

increases by 1.

2. When the count value is equal to the count preset value (S), :
the count coil is set to ON. i - _|-—l_|—r
MO |—

3. When the count value is equal to the count preset value (S), if

the input power flow changes from OFF to ON again (rising i
edge), the count value is set to 1, and the count coil is cleared to ;
OFF.

Precautions

1. When the count preset value (S) is less than or equal to zero,

no count action occurs.

2. (D) The address of the designated 16-bit counter C should be
within CO to C199.
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5.5.3 DCNT: 32-bit increment and decrement count instructions

Ladder Diagram: Applicable models | VC1 VC3

— —1 bt @ (s) ] Affect the flag

Command list: DCNT(D) (S) Step size 7
Operand| Type Applicable devices Index

D DINT C
S DINT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% Z R N

®  Operand Description ®  Example of use
D: Destination operand o 0 . LD MO
S: Source operand P—{ ICHT 235 1o ] DCNT (235
®  Function Description DO

1. When the input power flow changes from ®  Sample Timing Diagram

OFF—ON (rising edge), the count value of the

designated 32-bit counter C (D) increases or

decreases by 1 (the direction of count increase

and decrease is determined by the corresponding

SM Flag bit). o
2. When it is an up-counter, when the count value i

is greater than or equal to the count preset value Swmhﬂfm —

(S), the count coil is set to ON. 235 OFF techml'ﬁgy e

3. When it is a down counter, when the count . o (:)N ON ON ON ON

value is less than or equal to the count preset ;
s OFF ; OFF
value (S), the count coil is set to OFF. MO i u

4. When the count value = 2147483647, if the § : ;_ON 2 B
count is incremented again, the count value €235 counting coil | OFF : : : | OFF l
becomes -2147483648. ; i ' i : P :
5. When the count value=-2147483648, if the ; mﬁimﬂi femss |1 i

i i LB ——— P e — :
count is decremented by one again, the count S e

value becomes 2147483647.
[ ] Precautions

D The address of the specified C element should
be between C200 and C235.
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Chapter 6 Application Instruction
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6.1.1 FOR: LOOP INSTIUCKIONS ......veeteteeeieeiee sttt h et b bt r et e n et 67
6. 1.2 NEXT: LOOP DACK ...ttt bbb n et 67
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6.2.3 RMOV: Floating point data transfer INStrUCTION..............ccciiiiiiiiiii e 73
6.2.4 BMOV: Block data transfer INSITUCTION...........cueuiiiiiietcieirisisst etttk 73
6.2.5 FMOV: Data DIOCK filll INSEIUCLION .......c.oiiiiiiiiiiieiii etk 74
6.2.6 DFMOV: Data Block Double Word Fill INSEIUCHION ........c.cvririiiiiiiiisicicee e 74
6.2.7 SWAP: High and low byte swap instruction
6.2.8 XCH: WOrd eXChange INSIIUCLION ........c..iueiireiriiiieteiesi ettt
6.2.9 DXCH: Double word eXChange INSTIUCTION. ..........uiviiiiiiiieiseeeseie et
6.2.10 PUSH: Data PUSH INSTIUCTION ......ouiiiiiiiiiircnes e 76
6.2.11 FIFO: First in first QUL INSITUCTION ......c.oiviiiriiiiiiieei e 77
6.2.12 LIFO: Last in first OUL INSTIUCTION ......oviviiiriiicii e
6.2.13 WSFR: String right shift instruction....
6.2.14 WSFL: String left SNift COMMEANG ..o

6.3 Integer ArithMETIC INSIIUCTIONS ...ttt bbb bbbt b et b bbbt e et en e 81
6.3.1 ADD: Integer Addition INSTIUCTION ......coviviiiriiiiiii e 81
6.3.2 SUB: Integer SUDraction INSITUCTION ...........cciiiiiiiiiiiiiicire e 81
6.3.3 MUL: Integer MUultiplication INSTIUCLION..........ccoiiiiiiiiiiiciice e 82
6.3.4 DIV: Integer DiVISION INSTIUCTION ......coviiiiiriiiiiiees e 82
6.3.5 SQT: Integer Arithmetic Square ROOt INSITUCTION .........cveiiiiiiiiiiieeese e 83
6.3.6 INC: Integer PIUS ONE INSTIUCTION ......vouiiiiiiiitciirieie ettt bbbt b bbb 83
6.3.7 DEC: Integer MinuUS ONE INSIIUCLION .....c..iuiuiiteiiriiiieieiest ettt bbbttt bbb 84
6.3.8 VABS: Integer AbSolute Value INSEIUCLION .........ccooviiiiriiireincese e 84
6.3.9 NEG: Integer Negation Instruction
6.3.10 DADD: Add Long INteger INSTIUCTION. .........ciiiiiriiiieiieciree e 85
6.3.11 DSUB: Long Integer SUbraction INSTIUCTION .........ceiviuiiiieiriciisie et 86
6.3.12 DMUL: Long Integer Multiplication INSIIUCTION. ..........ccviviiriiiisieiiiesiee e 86
6.3.13 DDIV: Divide LONG INtEJEr INSIIUCTIONS. .....c.eiviiiiitiiitiiiteiesteie ettt 87
6.3.14 DSQT: long integer arithmetic SQUAre ro0t INSEIUCTION. ..........ciiieriiiiie e 87

6.3.15 DINC: increment long integer by one instruction

6.3.16 DDEC: long integer Minus 0Ne INSITUCTION ........cc.oiiiviriiireiineeee et
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6.3.17 DVABS: Long Integer Absolute Value INSTTUCTION.............ciiiiiriiiiiicree e 89
6.3.18 DNEG: Negative Long INteger INSTIUCTION. ........coviiriiiiiieesieieriee ettt 89
6.3.19 SUM: Integer aCCUMUIALION INSEIUCTION .......civiiiiiiieiiieiiie sttt bbbt 90
6.3.20 DSUM: Long Integer AcCumulation INSETUCTION .........c.ciiuiiriiiniie et 90

6.4 Floating-Point ArithmMEtiC INSTIUCTIONS ........c.civiiiiiiiiteis e bbbt nn e
6.4.1 RADD: Floating-point addition instruction
6.4.2 RSUB: Floating-point SUBTraCtion iNSTIUCLION ...........ooviuiiireinii et 91
6.4.3 RMUL: Floating-point multiplication iNSIIUCLION ...........ccciveiiriirseisiee e 92
6.4.4 RDIV: Floating Point Divide INSIIUCLION .......cooiiriiiiiiiiiieie sttt bbb 92
6.4.5 RSQT: Floating-point arithmetic square root INSIIUCTION ..........cvieeriiiiiee e 93
6.4.6 RVABS: Floating point absolute ValUe INSIIUCTION ..........ccoeiiriiirineiiie et 93
6.4.7 RNEG: Negative floating-point NUMDEr INSTIUCTION..........cceiiiiiiiiiieee e 94
6.4.8 SIN: Floating-point NUMDEr SIN INSEIUCTION .......cuviiiiiiiiieesee e 94
6.4.9 COS: floating point NUMDEr COS INSTIUCTION. .......evitiiiieiirieirretes et 94
6.4.10 TAN: floating point NUMbBEr TAN INSEIUCLION ..........iviueiiiiiriice e 95
6.4.11 POWER: floating point number exponentiation OPEration............ccccvriiceiiniiniee e 95
6.4.12 LN: Floating point natural logarithm instruction
6.4.13 EXP: Floating-point number natural number exponentiation iINStIUCLION ............ccuoviiiiiiienerieieee e 96
6.4.14 RSUM: Floating-point accumulation iNSEIUCLION ..........cccoveiiriiiirinieiiiiee e 97
6.4.15 ASIN: Floating point nUMbBEr ASIN INSTFUCTION........cviviiiiiiiiiieee et 97
6.4.16 ACOS: Floating point NUMBEr ACOS INSEFUCTION ......ccuiiuirieieieiieesie ettt sttt e eneans
6.4.17 ATAN: Floating point ATAN INSEIUCLION .......c.eiiiiiiieieiiini ittt
6.4.18 LOG: Common logarithmic operations on floating-point numbers
6.4.19 RAD: Floating point angle->radian CONVEISION ...........coiieiiriinieeiiieisie ettt sttt snne
6.4.20 DEG: Floating point radian->angle CONVEISION. .........cciiirieieieieese e sie ettt sttt sneete e sbeseebe e aneasenseas

6.5 NUMEFIC CONVEISION INSTIUCTIONS ... .cuveiiitieteiti ettt st et et e st e s bt e be s beebesben s e s e eneebe st e ebe st et et enseseanenns
6.5.1 DTI: Long Integer Convert INteger INSTIUCTION ........cciviiiiiiiieiiei e
6.5.2 ITD: Integer Convert Long INteger INSTIUCTION ........ccooiiriiiiiiiiciice e
6.5.3 FLT: Integer to floating point iNSTIUCTION...........cooiiiiiiic e
6.5.4 DFLT: Long Integer Convert Floating Point NUMbEr INSEFUCLION..........coiiiiiiiiiiiii e
6.5.5 INT: Floating-point conversion integer INSIIUCLION ............ooiiiiiiieie e
6.5.6 DINT: Floating point number to [ong iNteger INSIIUCLION...........cc.oeiiriireeiceee e
6.5.7 BCD: Word conversion 16-bit BCD COAE INSEIUCLION ..........coviviiiieiniiiieeisiesee e
6.5.8 DBCD: Double word conversion 32-bit BCD code instruction
6.5.9 BIN: 16-bit BCD code conversion WOrd COMMANG............eouereiiuirieienienienie ettt st sbe e sbe st seeessesnea
6.5.10 DBIN: 32-bit BCD code conversion double Word iNSEIUCTION..............ccoiiiiiiiiiiiiinene e
6.5.11 GRY: Word conversion 16-bit gray Code iNStrUCLION ...........cceoviiiiniiniiiiiiee e
6.5.12 DGRY': Double word conversion 32-bit Gray code iNStIUCION .........cccveiviiieieiiiiee e
6.5.13 GBIN: 16-bit Gray code conversion WOrd COMMANG ..........ccvevrieereiereiereeee st see e seeee e ssessesaeseesbeseensesessens
6.5.14 DGBIN: 32-bit Gray code conversion double word instruction
6.5.15 SEG: Word conversion 7-segment COAE INSEIUCTION ..........coviiiireiiriinieeiesiec e
6.5.16 ASC: ASCII code CONVEISION COMIMENT ........couiiiiitiiierterteseesieeeieeie st see e se et be et sbesbe e et eseabeebesbesbeseesbeseeneaneaneas
6.5.17 ITA: 16-bit hexadecimal number conversion ASCII code COMMANG..........coeoiiiiiiirine e 107
6.5.18 ATI: ASCII code number conversion 16-bit hexadecimal command............cccooiiiiiiniiineie e 108
6.5.19 LCNV: Project CONVErsioN COMIMANT........c..ciuiieiiiuiieriestesieieieesieestesteseesteseessesessessessessessessasesssasessessessessessnnsasessens 108
6.5.20 RLCNV: Floating point engineering CONVErsion iNStIUCTION .........c.ccviiiiierieieieiisesesie et raeneas 109

R TA (o] (o J oo [ (o @] o] - [0 ST SURR 111
6.6.1 WAND: WOrdS aNd INSEFUCLIONS ........eitiitirieieieeiieieeti sttt ettt sttt b et sb b et e b e e st et e et e ebesbe b e e e e eneanen 111
6.6.2 WOR: WOTA OF INSTIUCLION ...ttt ettt bbbttt b e bt sb e b et e b e ebe et e e b e e b e st et e e entereanea 111
6.6.3 WXOR: WOId XOR OPEIALION .....eveiiiiirieieestecsre sttt sr ettt ss s r et n et n et se et ane e nnes 111

VC series small programmable controller programming manual




64 Chapter 6 Application Instruction

6.6.4 WINV: WOrd iNVErSION OPEIALION ......c.viviiiieiiisieisreeneee et n e r et nn e n e 112
6.6.5 DWAND: Double WOord and INSEIUCLION ..ot 112
6.6.6 DWOR: DOUDIE WOId OF INSETUCTION ....viviiiiiiciciiiis ekt 113
6.6.7 DWXOR: Double WOrd XOR INSEIUCLION ......c.cueiiiiriieiiiiiinisiieieei et 113
6.6.8 DWINV: Double Word negation INSTIUCTION. ...........veiiriirieeiisiecset e 113

6.7 Bit Shift Rotation Instruction
6.7.1 ROR: 16-bit rotate right INSIIUCLION ........coiiiiiieiirciree et 114
6.7.2 ROL: 16-bit rotate [eft INSIIUCTION .........ciuiiiiiiei ettt sttt et besbesee st e e e e eseenea 114
6.7.3 RCR: 16-bit rotate right inStruction With CAITY..........ccoviiiiriiiiie e 115
6.7.4 RCL: 16-hit rotate left inStruCtion WIth CAITY ..ot 116
6.7.5 DROR: 32-bit rotate Fight INSTIUCTION. .....c.coviiiiiieiiieerse bbbt 116
6.7.6 DROL: 32-bit rotate 1eft INSTIUCTION .......viiiiieece ettt b et reene 117
6.7.7 DRCR: 32-bit rotate right inStrUCtION WIth CAITY ........ccviriiiriiiiicse e 117
6.7.8 DRCL: 32-bit rotate left inStrUCtION WIth CAITY ........ciiiiiiieiiiec e 118
6.7.9 SHR: 16-bit right Shift INSITUCTION ......c.iiiiiiicc e
6.7.10 SHL: 16-Dit left SRIft INSITUCTION ......cviiiiiecc e
6.7.11 DSHR: 32-bit shift right instruction.....
6.7.12 DSHL: 32-bit Shift I&ft INSTIUCTION .....oiviiieieeceec et be sttt enea
6.7.13 SFTR: Bit string right shift instruction
6.7.14 SFTL: Bit string eft SNIft INSTIUCTION .........oviiiiiiiicic e

6.8 PeriPNEIAl INSIIUCTIONS. .......iitiieite ettt sttt e st et e e bt et e st et et e me e st ReeEe e beebessen e s e ene et e e beebenbeabestensesennennn
6.8.1 REFF: Set input filter CONStANt COMMANG ........c.eiiiiiiiiieiiiirires ettt 122
6.8.2 REF: 1/O immediate refresh command

6.9 Real TimMe CIOCK INSEIUCTION ....viviiiiiiiteteti ekttt bbbttt enbas
6.9.1 TRD: Real Time Clock Read COMMENG ........couiuiiiieiiriiiisieeci ettt 123
6.9.2 TWR: Real Time Clock WIite COMMANT ......c.oiviiiiiiriiiieieiest ettt 123
6.9.3 TADD: ClOCK PIUS INSEFUCTION ...ttt ettt ettt sttt ettt st e b et et e e eneeteebesbestesbeseenserennens 124
6.9.4 TSUB: ClOCK SUDIACT INSEIUCTION. .....cuiititeteieii ettt bbbttt b e bbb e ebeene s 126
6.9.5 HOUR:Chronograph COMMANG...........ccooeiiiiiiiieiie e 127
6.9.6 DCMP: (=, <, >, <>, >=, <=) date comparison COMMANGS............ccourrirriiiriiinree s 127
6.9.7 TCMP: (=, <, >, <>, >=, <=) time COmMPArison iNStIUCTIONS ..........coiiiiiiiiiee e 128
6.9.8 HTOS: Hour, minute, second data second CONVErSioN COMMANG..........ccveueriiiiirreinieinieienesieisre e 129
6.9.9 STOH: Hour, minute, second conversion command for SECONd data............ccooveiireineiiiiinseeneee e 129

6.10 High-Speed 10 INStructions.........ccoeevverineineencenn
6.10.1 HCNT: High-speed counter drive command
6.10.2 DHSCS: High Speed Count Compare Set INSTIUCTION ...........ciiiieiiiiiiiieise s 131
6.10.3 DHSCI: High-speed counting compare interrupt trigger iNStruCtioN ...........ccooveiiiiiniiiiieeree e 132
6.10.4 DHSPI: High-speed output through position comparison interrupt trigger inStruction ............c..ccoceveevenevnieiennns 133
6.10.5 DHSCR: High-speed count comparison reSet iNStrUCTION. ..........c.oiiiiiiiinieieieese et ene
6.10.6 DHSZ: High-speed counting interval comparison instruction
6.10.7 DHST: High-speed counting table comparison iNStrUCLION ...........covviiiiiiieineee e
6.10.8 DHSP: High-speed counting table comparison pulse output COmMMAaNG ............cccvvivreiiriinnernee e 137
6.10.9 SPD: Frequency measurement COMMEANG ..........ccuureiriiierieireisreesreesr e r e sn e er e ene e nnes 139
6.10.10 PLSY: High-speed pulse OUtpUL COMMEANG..........ciiriiriiiiiiiieie e 141
6.10.11 DPLSR: 32-hit variable speed pulse output command with acceleration and deceleration.............cc.ccccevvviennnnne 141
6.10.12 PLSR: 16-bit counting pulse output command with acceleration and deceleration............cc.ccoevvvvrierineriiieiinnnns 141
6.10.13 PLS: Multi-speed pulse OULPUL COMMENG...........oeiriiiriiiiiiieie bbb 141
6.10.14 PWM: PulSe OUPUL COMMANT.........coiriuiieriiireinreeseee et r e r ettt en e 141
6.10.15 HTOUCH: Read position Capture COMMENG ..........c.cuurieiiriiriirreenrieiee s 141

6.11 CoNntrol CalCulation INSEIUCTIONS. ........c.uiuiiieitiieret et bbbttt b ekt b e b s b et et e st et e e b e e bese et et enseseeneans 142
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6.11,1 PID: FUNCLION COMMAN ...ttt ettt sttt e ettt be s bese e e e e st e b e bt et e se et e seemeaseeme et e sbesbesseneeseaneaneanea 142
6.11.2 RAMP: Ramp Signal OUIPUL COMMENG..........ciiiiiieiriiiieie ettt ettt sbe e 145
6.11.3 HACKLE: Sawtooth wave signal OUIPUL COMMANG .........coviuiiiiiiniiiise e 146
6.11.4 TRIANGLE: Triangular wave signal OUtPUE COMMENG.........ccooiuiiriinieieee e 147
6.11.5 ALT: Alternate OUtPUL COMMANG .....c.oovivirieriiiieiisreere ettt r et b et r e n et b e an e 148
6.12 Communication Command
6.12.1 Modbus: Master commuNICatioN COMMAN .........couiiuirierierieieeee ettt ettt seesbe e et e s e eneetesbesaeseeneeseeneeseaneas 149
6.12.2 XMT: Free port SENG COMMEANT .......coiviuiriiriiiiiiireesietes et e et b et r et b e an e 150
6.12.3 RCV: Free port reCeIVE COMMEANT ......c..cuiiiiiiiieiiiteerisiesie ettt e ettt ettt b ettt n et benn bt ebe et 150
6.12.4 MODRW: MODBUS read and Write COMMENG...........cuririiiiieirieinieieniee sttt et 152
6.12.5 CANNMT state SWIitChiNg COMMANT .........ceriiiiiiieiiiie ettt b e 153
6.12,6 CANSDORD read COMMENT .......oiuiiuiitiiieieieei ettt sttt e te st ae st e e e eseeteebeebeseesbessenseseeneasesbeabessenbeneensaseaneas 153
6.12.7 CANSDOWR WFILE COMIMANG ......oviitiitiiieieieetieieete et sttt et testeseese e te e eseeteeseabeseesbeseensaseameeseebesbessesbessensaseanea 154
6.12.8 CANXMT: CAN free port SENA COMMANT........ccireirriuiieiiriirecsreese et 154
6.12,9 CANRCV: CAN free port reCeive COMMANG ...........ceueueiiririiiiieieiini sttt bbbttt 155
6.13 ChECK COMMEANG ...ttt ettt ettt e b st b e e b st bRt b e st b e bt s e e R et e b etk e st et e b e se e R et et e e et e ne e b e st neerentebe s

6.13.1 CCITT: Check command
6.13.2 CRC16: Check command
6.13.3 LRC: ChECK COMMEANG ....c.viiiieiieiieiesie ettt sttt ettt st e et e st et e beebesbeebe st ensaseeneabesbesbeseenbeseensarenneas
6.14 Enhanced Bit HaNAIING INSTIUCTIONS .......cviuiiitiiiieiieee ettt 159
6.14,1 ZRST: Batch Bit Clear INSTIUCTION .......cvovieiiiiieietiee sttt sttt besbestesbe st enserenneas 159
6.14.2 ZSET: atch position Setting COMMANG............ccuoiiiiiiiiieiiiir bbbt 159
6.14.3 DECO: Decode instruction
6.14.4 ENCO: ENCOUING COMMANT .......ocvitiiiiiiriiiititeieiiisi etttk bbbttt r e 160
6.14.5 BITS: ON bit statistics INSTrUCTION 1N WOFH ........coviiiiiiiiieieice ettt se et reene 160
6.14.6 DBITS: ON bit statistics inStruction in doUDIE WOTT..............ceoiieiiiiie e 161
6.14.7 BON: ON bit judgment cOmMmMAaNd iN WOTT...........oeiiriiriiiieiieesie et
6.15 WOrd CONACE COMMENT ..ottt b bt h ekt s bt bt sb e b e e ea e e b e e bt ekt e bt e b e s b em b e st eh e e b e eb e ebe st e abe b enseseeneans
6.15.1 BLD: Word bit CONtaCt LD INSEIUCTION.......c..eviiiiiiitiitestiieese ettt bbbttt e ene
6.15.2 BLDI: Word bit contact LD INSEIUCKION ......c.couviiitiiiiteieeieeieieee sttt sne
6.15.3 BAND: Word bit contact AND instruction
6.15.4 BANL: Word bit contact AN INSTIUCTION .....o.viviiiiitiieieie ettt ettt se et e s ereenea
6.15.5 BOR: Word bit contact OR INSTIUCTION ......eviviiiiieiiriiiieiest et
6.15.6 BORI: Word bit contact ORI instruction....
6.15.7 BOUT: Word bit COil OUTPUL COMMENG ........oviiiiiieiiiiiie e
6.15.8 BSET: Word bit COil SEt COMMENT.........couiiiiiiiiiitiierte ettt ettt b et bese e ebeene
6.15.9 BRST: Word bit coil Clear COMMANG ...........oouiiiiiiiiiie bbbt ane
6.16 COmMPAre CONACT INSIIUCTIONS ........veuiieiiieeteiet ettt bbbt b bbbt b bbbt n et nn e en s

6.16.1 LD (=, <, >, <>, >=, <=): Integer comparison contact iNStrUCION...........cocoveieiiiiiieie e
6.16.2 AND (=, <, >, <>, >=, <=): Integer compares contacts with instructions
6.16.30OR (=, <, >, <>, >=, <=): Integer comparison contacts OF INSEFUCLIONS .........cccoviiririneiieeeeee e

6.16.4LDD (=, <, >, <>, >=, <=): long integer comparison contact instruction

6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer compare contacts With iNStrUCLIONS ...........ccoeveeiiniiniine i 169
6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison contact or iNStrUCTION ..........ccccoverieieieiinenese e 170
6.16.7LDR (=, <, >, <>, >=, <=): Floating point comparison contact iNStrUCTION ..........ccccvviiierieieriii e 171
6.16.8 ANDR (=, <, >, <>, >=, <=): Floating point comparison contacts and inStrUCtIONS ...........cccoveveieiieieneneienieeennas 171
6.16.9 ORR (=, <, >, <>, >=, <=): Floating point comparison contact or iNStrUCION ...........ccccevveiieriiieeiese e 172
6.16.10 LDZ (=, <, >, <>, >=, <=): Integer absolute value comparison contact inStruction.............ccccevevveneneneisieiennens 174
6.16.11 ANDZ (=, <, >, <>, >=, <=): Integer absolute value comparison of contacts and instructions .............cc.ccceeeeeee 175
6.16.12 ORZ (=, <, >, <>, >=, <=): Integer absolute value comparison contact or inStruCtion ..............ccocevverereienireiennens 176
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6.16.13 LDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison iNStruCtion .............cccccooevoerenencrnieinnncns 177
6.16.14 ANDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison and instruction .............c.ccoceevevvevienanas 178
6.16.15 ORDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison or inStruction...............cccceeveverereiireiannas 179
6.16.16 CMP: Integer Compare SEt INSIIUCTION .........c.eiiieiriiiieie ettt ettt sb e e
6.16.17 LCMP: Long Integer Compare Set INSTIUCTION. .........curiiiriiiirieincene e
6.16.18 RCMP: Floating-Point Compare Set Instruction...

6.17 Batch Data ProCesSing INSIIUCTIONS ........coviuiiiieiiieiireises ettt bbbt
6.17.1 BKADD: Addition Of DALCN Gata..........coiiiiieiceecce ettt e neene
6.17.2 BKSUB: Subtraction Of BUIK Gata ............ciuiuiiiiiiiicii e
6.17.3 BKCMP=,>,<,<>,<=,>=; Batch data COMPAIISON .........cccevviieiiiiiie sttt sttt se s raane

.18 Data SNEETE INSIIUCTIONS. .. ...ttt bbbt b bbb bbbt b bbbttt r b
6.18.1 LIMIT:Upper and 1ower lIMit CONTIOL ..........couiiiieiiic e
6.18.2 DBAND:DEAU ZONE CONLIOL ...ttt ettt ettt e bttt sb et e e et e e emeebeebesbeseeebeeensereaneas
6.18.3 ZONE: ZONE CONIOL......eiiteieiieiiii ettt ettt et se e et es e et e e bt et e sbeebeseen s e s e eneebeebesbesseneeseensareanea
6.18.4 SCLIFIXEU COOMUINALES ... ...cuieiitetetettetse stttk b bbb bttt bbbttt b bbb enenas
6.18.5 SER: DA FELIIBVAL ...ttt bbbttt bbbttt r e

6.19 String Command
6.19.1 STRADD: String COMDINATION .......veiiiieiietiiiteit et e bbbt
6.19.2 STRLEN: Detect StrNG IENGIN ......oveiiiiiieie bbbttt
6.19.3 STRRIGHT: Start reading from the right side 0f the StrNg .........cccviiiiiiii e 188
6.19.4 STRLEFT: Start reading from the left side 0f the StrNG ... 188
6.19.5 STRMIDR: Arbitrary read from @ StrNG .........coeiiriiiiieieiiiirscet e
6.19.6 STRMIDW: Replace arbitrary from string....

6.19.7 STRINSTR: STHNG FEIHEVAL ........ocviteiiiiieiiic bbbttt
6.19.8 STRMOV: StriNg trANSIMISSION ......veueiitiietiiiteiistese sttt ettt es bbbt b et bbbk e bbbt bbb n b en e e

6.20 Positioning Commands and INEEIPOIATION. ...........cueiiiiiiiiie bbb en s
6.20.1 ZRN: Origin retUrn COMMEANG ........veiiriiiiieiiiitecst ettt bbb bbbt bbb et b e
6.20.2 DSZR: Origin return command With DOG SEAICH ...........ccooiiiiiiiiiiii e 193
6.20.3 DRVI: Relative Position Control INSEFUCTION ...........cciiiiiiiiiiiieie e 193
6.20.4 DRVA: Absolute position control COMMANG ..........ccccoiiiiiiiiiiicii e 193
6.20.5 PLS: Multi-speed pulse OUtPUL COMMAENG..........cccieiiiiiiiiri e 193
6.20.6 DVIT: interrupt fixed-1ength INSEIUCTION ......cooviiiiiiiii e 193
6.20.7 DPTI: maximum fixed-length interrupt positioning iNStrUCLION ...........ccociriiiriieiince e 193
6.20.8 STOPDV: pulse output stop command
6.20.9 PLSV: Variable speed pulse OUIPUL COMMAENG .........ccoiriiiiiiiiieince e 194
6.20.10 LIN: Linear path interpolation COMMAEN ............ccoiriiiiiiii e 194
6.20.11 CW: Clockwise arc path interpolation COMMAENG ............ccouiiiiiiiiiii e 194
6.20.12 CCW: Counterclockwise circular arc path interpolation Command ............cccooviiiiiiineiineises e 194

6.21 Data ProCeSSING INSTIUCTIONS ......c.viviuiieiiriiteieteest ettt bbb bbb bt b bbbt n et nn bbb s
6.21.1 MEAN: Average command
6.21.2 WTOB: Data separation insStruction in DYte UNItS.........cccverviiiieiniieis e 195
6.21.3 BTOW:Data combination inStruction in DYIE UNIT............ccooviiiiiiiniieiiee e 196
6.21.4 UNI: 4-bit combination instruction for 16-Dit data.............ccoeiiiiiiiiii e 197
6.21.5 DIS: 4 bit separate instruction 0f 16-Dit Jata............c.cecvrriiriiiicie e 198
6.21.6 ANS:Signal alarm SEtINSITUCTION .......couiuiiiiiiiiieiitee et b bbbttt 199
6.21.7 ANR:Signal alarm reSet INSITUCTION..........ccviuiriiiiiiieiriieei ettt 200

e @1 1Y gl [ (T o OSSOSO 200
6.22.1 RND: Generate random NUMDEE INSEIUCTION .........couiiiiiiiiieeieici ettt s ereene 200
6.22.2 DUTY: Generate timing pulSe COMMANG ..........covireiriiiniriiricsree e 201
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6.1 Program Flow Control Instructions

6.1.1

FOR: Loop instructions
Ladder Diagram: Applicable models | VC1 VC3
|_| I FoR & 1 Affect the flag
Command list: FOR(S) Step size 3
Operand| Type Applicable devices Index
s INT Constam‘KnX‘ KnY ‘ KnM‘ KnS ‘KnLM KnSM‘ D ‘ SD ‘ c ‘ T ‘ Vv ‘Z‘R N
Operand description
S: Source operand
6.1.2 NEXT: Loop back
Ladder Diagram: Applicable models | VC1 VC3
o wexr ) Affect the flag
Command list: NEXT Step size 1

®  Function Description

1. The FOR instruction matches NEXT into a FOR-NEXT
structure.

2. When the current power flow of FOR is valid, and the
number of loops (S) is greater than zero, the instructions in
the middle of the FOR-NEXT structure are executed in a
continuous loop § Second-rate. When the loop is finished §
After that, continue to execute the instruction after the FOR-
NEXT structure.

3. If the power flow before FOR is invalid, or the loop count
(8) is less than or equal to zero, the instruction in the middle
ofthe FOR-NEXT structure is not executed, and the program
directly jumps to the FOR-NEXT structure and continues to

execute.

®  Example of use

LD SMl1
am 100 MOV 0 DO
le—[ My o il ] LD M2
——m——t—{ FOE 100 1 EU
Mo 100
- m—{ 1w ] FOR 100
I mmr ] LD SMO
INC D10
NEXT

The initial conditions of operation D0=0, M2=OFF. When
M2 changes from OFF—ON, the instruction in the FOR-
NEXT structure is continuously executed 100 times, and DO
is incremented 100 times. After the cycle ends, D0=100.

®  Precautions

1. The FOR-NEXT instruction must be used in pairs in a
program body (POU), otherwise the user program cannot be
compiled correctly.

2. Multiple FOR-NEXT structure nesting is supported.
VC2L series CPU units only support up to 8 layers of FOR-
NEXT structure nesting. (The figure below illustrates a 3-
level FOR-NEXT structure nesting)

_|MD|—[ FOR DD | -
_|M1|—[ FOR I | [—— : i
_|M2|—[ FOR Iz 1= '
...... ; EN':j
L wEr ] —
H sxr 1. 77T : i
H  HWEXT ] __J

3. The conditional jump instruction (CJ) can be used in the
loop body to jump out of the loop body, so as to achieve the
purpose of terminating the execution of the loop body in

advance, as shown in the following ladder diagram:

Mz
L | —{ FE D2 ]——]

M3

|
— —— «cr o IRy |
A
L
v
\
b mExT ] ——:LJ
[}
{ IBL 0O lwo___."
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5. The intersection of MC-MCR structure and FOR-NEXT
structure is prohibited, the following ladder diagram will not

4. Users are prohibited from jumping into a loop body using
jump statement (CJ), the following ladder diagram will not

compile correctly: compile correctly:

3 0]
— —— T 0 ,‘] — +—— FOR D1 1—
nz 1 SMO |
— —— FOR D2 x:] —— —{ M 0 _ — —
- . x|
i IEL O I oW ] - — — — — — |
i FENT ] T S ] - — — =
L Notice

The execution of the FOR-NEXT loop body is time-consuming. The more the number of loops, or the more instructions contained
in the loop body, the longer the execution time will be. To prevent run time timeout errors, be careful to use WDT instructions
within the body of a time-consuming loop.

6.1.3 LBL: Jump label definition instruction

Ladder Diagram: Applicable models | VC1 VC3
|{ LBL (5 ] Affect the flag
Command list: LBL(S) Step size 3
Operand| Type Applicable devices Index
S INT | Constant ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

®  Operand Description ®  wrong program example
S: Label value
®  Function Description { LEL 0O Iw
1. Defines a label with a label value of S. Mo Wy
: Lo — ——{ €I 0 |
2. No substantive operation is generated, but the
. . . . SHO N\
specific location of the jump is marked for the MoV 100 10
conditional jump instruction (CJ). ’ e
®  Precautions CFERD ] S0
1. The range of the label value S: 0<S<127. g
. { LEL 0O Jar
2. In a user program, it is not allowed to have two
repeatedly defined labels in the same program body, o [ mov 200 0 ]
otherwise the user program will fail to compile.

However, repeated label definitions are allowed in
different different
subroutines).

program bodies (such as

VC series small programmable controller programming manual




Chapter 6 Application Instruction 69

6.1.4 CJ: Conditional jump instruction

Ladder Diagram:

Applicable models | VC1 VC3

|—| L (s) 1 Affect the flag
Command list: CJ(S) Step size 3
Operand| Type Applicable devices Index

s INT | Constant ‘ | | ‘ | |

I I I

®  Operand Description

S: Label value

®  Function Description

1. When the power flow is valid, the user program jumps to
the number of S is executed at the legal label instruction.

2. If the power flow is invalid, no jump operation will occur,
and the sequence will be executed CJ the last instruction.

®  Precautions

1. The label S (0<S<127) to be jumped by the CJ instruction
should be a legal and defined label, otherwise the user
program will not be able to compile correctly.

2. Jumping into a FOR-NEXT structure using the CJ
instruction is not allowed.

3. You can use the CJ instruction to jump out of or into the
MC-MCR structure and SFC state, but this will destroy the
logic of the MC-MCR and SFC state and complicate the
program. It is not recommended to use it in this way.

6.1.5 CFEND: User main program conditional return

®  Example of use

/LD MO
—2—{ cy 0 ] ICJ 0
) . - LD SMO
wy 100 1] |
. MOV 100 DO
CFEND ] Jump to LBL | CFEND
- |
H LBL o ]
" ¢ LBL 0
=4 e w0 L LD Ml
" MOV 200 DO

1. Initial condition MO=OFF, M1=0ON, CJ 0 does not
jump, DO=100. After executing CFEND, the program
flow exits the main program in advance, and the
instructions LD M1 and MOV 200 DO are not executed.
2. When MO0=ON, M1=0N, the instruction CJ 0 is
executed, and the MOV 100 DO and CFEND
instructions are crossed. After jumping to LBL 0,
execute MOV 200 DO instruction, at this time D0=200.

Ladder Diagram:

— — oew )

Applicable models | VC1 VC3

Affect the flag

Command list: CFEND

Step size 1

®  Function Description

1. When the power flow of the instruction is valid, the
main program returns to the system from the current scan
cycle (the main program of the user program is called and
executed repeatedly by the system according to the scan
cycle), and the subsequent instructions in the main
program are not executed.

2. When the power flow of an instruction is invalid, the
instruction does not produce any action, and the
subsequent instructions are executed sequentially.

®  Precautions

The CFEND instruction must appear in the user's main
program, otherwise it cannot be compiled.

®  Example of use

) LD MO
Program flow from the main
rogram back to the system  CFEND

CFEHD LD SMI2
smiz 10 i OUT Y0

When the program is running, when MO=OFF, the CFEND
instruction does not act, and the subsequent LD SM12, OUT Y0
is executed, and YO periodic flickering output can be observed.
When M0=ON, the CFEND instruction will act, and the program
flow will return to the system from the main program in advance.
After that, LD SM12 and OUT YO will not be executed, and the
periodic flickering phenomenon of YO will disappear.
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6.1.6 WDT: User program watchdog clear

Ladder Diagram: Applicable models | VC1 VC3
|—| —_{ WwT 1] Affect the flag
Command list: WDT Step size 1

®  Function Description
When the power flow is valid, this instruction will reset the timer value of the user program watchdog to zero,
and the system user program watchdog will start timing again.

6.1.7 EI: Interrupt Enable

Ladder Diagram: Applicable models | VC1 VC3
— ——— Er 1 Affect the flag
Command list: EI Step size 1

®  Function Description

1. When the power flow is valid, the interrupt is enabled.

2. When the EI instruction is valid, the interrupt request will be allowed to join the interrupt request queue, waiting for
the system to respond.

6.1.8 DI: Interrupt Disable

Applicable
Ladder Diagram: mzzels VCl VC3
|—| { o] Affect the

flag
Command list: DI Step size 1

®  Function Description

1. When the power flow is valid, the interrupt global enable Sign is disabled, that is, the global interrupt is turned off.

2. When the global interrupt enable Sign is disabled, various interrupt events cannot generate interrupt requests.

®  Precautions

When the close interrupt request instruction takes effect, if there are still interrupt requests in the interrupt request queue that
have not been processed, the remaining interrupt requests will still be responded, but new interrupt events will not generate
interrupt requests.

6.1.9 CIRET: User Interrupt Program Conditional Return

Applicable
Ladder Diagram: models VC1l VC3
|—| F——- CcIRET ] Affect the
flag
Command list: CIRET Step size 1
®  Function Description
When the power flow is valid, the interrupt program being executed is exited in advance.
6.1.10 STOP: User program stops
Applicable
Ladder Diagram: models Vel ves
F— —— stop 1] Affect the
flag
Command list: STOP Step size 1

®  Function Description
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When the power flow is valid, the system will immediately stop the execution of the user program.

6.1.11 CALL: User subroutine call
Applicable
Ladder Diagram: models VCl VC3
|—{ = CALL (SBR.NAVE) (PARAME 1) (PARAME 2) (. ..) ] Affect the
flag
Command list: CALL (subprogram name) (subprogram parameter 1) Step size Determined by the parameters of
(subprogram parameter 2)... P the subroutine

®  Function Description

When the power flow is valid, the subroutine with the

specified name is called for execution. After the subroutine

is executed, it returns to the instruction after the CALL to

continue execution.

®  Precautions

1. The subroutine called in the CALL instruction must be

defined in the user program in advance. When an undefined

subroutine appears in CALL, it cannot be compiled by the

program.

2. The element type of the operand carried in the CALL

instruction should match the data type defined in the local

variable table of the subprogram, otherwise it cannot be

compiled.

®  The following example illustrates an illegal match
use:

Example 1: In the local variable table of the SBRI1

subroutine, the data type of operand 1 is DINT.

The following uses are illegal:

(1) CALL SBR1 Z0 (Z element cannot be used as data type

DINT)

(2) CALL SBR1 C199 (C0~C199 elements cannot be used

as data type DINT)

(3) CALL SBR1 K2X0 (Kn addressing 1<n<3, cannot be

used as data type DINT)

6.1.12 CSRET: User Subroutine Conditional Return

Example 2: In the local variable table of the SBRI1
subroutine, the data type of operand 1 is INT.

The following uses are illegal:

(1) CALL SBR1 C200 (C200~C255 elements cannot be
used as data type INT)

(2) CALL SBR1 K2X0 (Kn addressing 4<n<8, cannot be
used as data type INT)

3. The element type of the operand carried in the CALL
instruction should match the variable type defined in the
local variable table of the subprogram, otherwise it cannot
be compiled.

The following example illustrates an illegal match use:
Example: In the local variable table of the SBR1 subroutine,
the operand type of operand 1 is OUT or IN_OUT.

The following uses are illegal:

(1) CALL SBR1 321 (the Constant cannot be changed, so it
does not match the OUT or IN_OUT type operand)

(2) CALL SBR1 K4X0 (K4XO0 is only read-only, so it does
not match the operand of OUT or IN_OUT type)

(3) CALL SBR1 SDO (SDO is only read-only, so it does not
match the OUT or IN_OUT type operand)

4. The number of operands carried in the CALL instruction
should match the local variable table of the subprogram,
otherwise it cannot be compiled.

Ladder Diagram: Applicable models | VC1 VC3
I i | { CSRET 1] Affect the flag
Command list: CSRET Step size 1

®  Function Description

When the energy flow is valid, exit the currently executed subprogram and return to the previous subprogram.
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6.2 Data Transfer Instructions

6.2.1

MOV: Word data transfer instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| L MoV s @ ] Affect the flag
Command list MOV (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT |Constant| KnX | KnY | KnM | KnS [KnLM| KnSM |D| SD \Y R J
D INT KnY | KnM | KnS |KnLM D| SD T \Y z R RN
®  Operand Description ®  Example of use
S Source operand | %0 500 s00 LD X0
D: Destination operand e e : MOV DO D10

®  Function Description

When the power flow is valid, the content of S is
assigned to D, and the value of S remains unchanged.
([ ] Precautions

1. The MOV instruction supports both signed and
unsigned integers. If both operands of the instruction
are devices, the data types are signed integers. If the
Source operand of the instruction is a signed long
integer, such as (-10, +100), the Destination operand is
also a signed integer. If the Source operand is an
unsigned long integer, such as (100, 45535), the
Destination operand is also an unsigned integer.

2. The corresponding device C only supports CO to
C199.

6.2.2 DMOV: Double word data transfer instruction

When X0=0N, the content of DO is assigned to D10, D10=500.

Ladder Diagram: Applicable models | VC1 VC3
— 1 v ) ] Affect the flag
Command list: DMOV  (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT |Constant| KnX | KnY | KnM | KnS [KnLM|KnSM| D SD \% A R 3
D DINT KnY | KnM | KnS |KnLM D SD \Y% R N

®  Operand Description

S§: Source operand

D: Destination operand

®  Function Description

1. The DMOV instruction supports both signed and
unsigned long integers. If both operands of the
instruction are devices, the data types are signed
integers. If the Source operand of the instruction is a

signed long integer, such as (-10, +100), the

number, such as (100, 45535), the Destination operand is also an

unsigned integer.

2. The corresponding soft element C only supports 32-bit C

elements.

®  Example of use

X0 50000 50000
MOV DO D10

LD X0

' DMOV DO D10
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Destination operand is also a signed integer. if the

Source operand is an unsigned long integer

When X0=ON, the content of (D0, D1) is assigned to (D10,
D11), (D10, D11) = 50000.

6.2.3 RMOV: Floating point data transfer instruction

Ladder Diagram: Applicable models | VC1 VC3
| [ RMOV (s} ) 1 Affect the flag
Command list: RMOV  (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL |Constant D \% R v
D | REAL D \% R v
®  Operand Description ®  Example of use
S Source operand RMOV DO D10

D: Destination operand

®  Function Description

When the power flow is valid, the content of S is
assigned to D, and the value of S remains

unchanged.

6.2.4 BMOV: Block data transfer instruction

X0 50000. 50. . . 50000. 50
RMOV DO D10 1

When X0=ON, the content of (D0, D1) is assigned to (D10, D11),
(D10, D11) =50000.5.

Ladder Diagram: Applicable models | VC1 VC3
|—| — BMOV  (51) o) €52} ] Affect the flag
Command list: BMOV (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM D SD T \Y% R N
D INT KnY | KnM | KnS |KnLM D \Y% R N
S2 INT |Constant| KnX | KnY | KnM | KnS [KnLM|KnSM| D SD \% A R 3
®  Operand Description ®  Example of use
S Source operand, start unit of data block LD X0
D: Destination operand, starting unit of data %0 300 300 BMOV D0 D100 10
block }—-—( EMOY DO D100 10 il
S§2: data block size
®  Function Description When X0=0N, the contents of the 10 units staning from DO are assigned

When the power flow is valid, the contents of
the S2 units starting from the S1 unit are
assigned to the S2 units starting from the D
unit, and the contents of the S2 units starting
from the S1 unit remain unchanged.

to the 10 units starting from D100. D100=D0, D101=D]1, ..., D109=D9.
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6.2.5 FMOV: Data block fill instruction

Ladder Diagram: Applicable models | VC1 VC3

|_| L Fmov (1) o) (52) 1| Affect the flag

Command list: FMOV (S1) (D) (S2) Step size 7

Operand| Type Applicable devices Index

S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD \Y z R v
D INT KnY | KnM | KnS [KnLM D \% R y
S2 INT |Constant| KnX| KnY | KnM | KnS [KnLM |KnSM | D SD \Y Z R y

®  Operand Description ®  Precautions

S1: Source operand, start unit of data block 1. When S1, D, and S2 use C components, the legal range is CO to C199.
D: Destination operand, starting unit of data block
§2: data block size

2. 82 is greater than 0.
3. When S1 and D address Kn at the same time, Kn should be equal.
Function Description

®  Example of use

X0
Fhov

When X0=ON, the content of DO is filled to 10 cells starting from D100.
D100=D101=...... =D109=D0=500.

When the power flow is valid, the content of the LD X0

FMOV D0 D100 10

500

0

500

S1 unit is filled into the S2 units starting from the e

10 ]
D unit, and the content of the S1 unit remains

unchanged.

6.2.6  DFMOV: Data Block Double Word Fill Instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| — DFMOY  (51) @) (52) 1| Affect the flag
Command list: DFMOV (S1) (D) (S2) Step size 9
Operand| Type Applicable devices Index
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD \Y R J
D DINT KnY | KnM | KnS |KnLM D \Y R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD T \Y z R J
®  Operand Description ®  Precautions

S1: start of Source operand 1. When S1, D, and S2 use C components, only 32-bit C components are

D: Destination operand, starting unit of supported.

data block 2. S2 is greater than 0.
S§2: data block size 3. When S1 and D address Kn at the same time, Kn should be equal.
®  Function Description ®  Example of use

When the power flow is valid, the
content of the S1 unit is filled into the S2
units starting from the D unit, and the
of the SI
unchanged.

content unit remains

X0
DFHOV

LD X0
- DFMOV D0 D10 10

10

010 10 ]

When X0=ON, the content of (DO, D1) is filled to 10x2 cells starting from
D10. (D10, D11) = (D12, D13) =...= (D28, D29) = (D0, D1) = 100000.
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6.2.7 SWAP: High and low byte swap instruction

Ladder Diagram: Applicable models | VC1 VC3
— —o swaP @) ] Affect the flag
Command list: SWAP (D) Step size 3
Operand| Type Applicable devices Index
D INT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘D‘ ‘C‘T‘V‘Z‘R N
®  Operand Description ®  Example of use
D: Destination operand, refers to the word element X0 10000 : LD X0
I—.—[ SHAP DO
whose high and low bytes are exchanged " SWAP DO
®  Function Description
When the power flow is valid, the value of the
content of D after the high and low bytes are When X0=ON, the high and low bytes of D0=0x1027 (4135) are
swapped is stored in the D unit. exchanged and the value is saved to DO, D0=0x2710 (10000).
6.2.8 XCH: Word exchange instruction
Ladder Diagram: Applicable models | VC1 VC3
— H——{ XCH i) 02) ] Affect the flag
Command list: XCH (D1) (D2) Step size 5
Operand| Type Applicable devices Index
D1 INT KnY | KnM | KnS |KnLM D C T \Y% z R N
D2 INT KnY | KnM | KnS |KnLM D C T \Y% z R N
®  Operand Description ®  Precautions
DI: Destination operand 1 ‘When using Kn addressing mode, Kn in D1 and D2 should be the same.
D2: Destination operand 2
®  Function Description ®  Example of use
When the power flow is valid, the 0 1000 5000
content of D1 and the content of D2 XCH DO D10 I 'Lp Xxo
are exchanged and stored in the units XCHDO D10
D1 and D2.

When X0=ON, the contents of DO and D10 are exchanged. Before execution:
D0=5000, D10=1000.

After execution: D0=1000, D10=5000.

6.2.9 DXCH: Double word exchange instruction

Ladder Diagram: Applicable models | VC1 VC3
— | ——{ DXCH @1) (02 ] Affect the flag
Command list: DXCH (D1) (D2) Step size 7
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Operand| Type Applicable devices Index
D1 DINT KnY | KnM | KnS |KnLM D \Y% R v
D2 DINT KnY | KnM | KnS |KnLM D \% R y

®  Operand Description
D1I: Destination operand 1;
D2: Destination operand 2

®  Function Description

When the power flow is valid, the
content of D1 and the content of D2 are
exchanged and stored in the units D1 and

D2.

6.2.10 PUSH: Data push instruction

®  Precautions
When using Kn addressing mode, D1, D2The Kn in should be the same.

®  Example of use

X0 1000000 5000000
DECH DO D10 1

LD X0
 DXCH DO D10

When X0=ON, the contents of (D0, D1) and (D10, D11) are interchanged.
Before execution: (DO, D1) = 5000000, (D10, D11) = 1000000. After
execution: (D0, D1) = 1000000, (D10, D11) = 5000000.

Ladder Diagram: | Applicable models | VC1 VC3
— L PUSH (s1) ) (s2) 1 Affect the flag
Command list: PUSH (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM|KnSM| D SD C T \% z R y
D INT D \% R v
S2 INT |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y% z R N

®  Operand Description

S1: push value

D: The number of elements in the
storage stack, and its component
label is the bottom position of the
stack

82: the size of the stack

®  Function Description

1. When the power flow is valid, the
value of S1 is pushed into the top of
the stack with the D unit as the
bottom of the stack, and the value of
D is increased by 1 at the same time.
At this time, the number of the top
unit of the stack is: the number of D
+ the value of D.

2. When the D value is equal to the
S2 wvalue, there is still a push
instruction to execute, the operation
Carry flag (SM81) is set to 1, and the

push operation is not performed.

®  Precautions

1. When the operation stack definition is illegal, (when the stack size is less than
or equal to zero, the number of elements in the stack is less than zero. The number
of elements in the stack is greater than the limit of the stack size), an illegal
operation stack definition error is reported.

2. The size of the stack does not include the element at the bottom of the stack (the
element specified by D).

3. S2 specifies the size of the stack, the range is greater than 0.

®  Example of use

LD MO
 PUSH D0 D100 10

MO 1000 9
—{ FPUSH DO D100 10 ]
Stack Pointer

DO | !mm! mg D108 D107 | D108 D105| D104 | D104 D102 DIE1 | D100 |

1. When M0=ON, push the contents of D0 into the stack with D100 as the bottom
of the stack.

2. Before execution: D0=1000, D100=8, D109=0.
3. After execution: D0=1000, D100=9, D109=1000.
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6.2.11 FIFO: First in first out instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| —{ FIFO oy 02) (s) 1| Affect the flag
Command list: FIFO (D1) (D2) (S) Step size 7
Operand| Type Applicable devices Index
D1 INT D \% R v
D2 INT KnY | KnM | KnS |KnLM D C T \Y Zz R N
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD Cc T \Y z R v

®  Operand Description

Precautions

DI: The number of elements in the
stack, and its element number at the
same time+1The element is the first
element of the stack

D2:pop value storage unit

S queue size

®  Function Description

1. When the power flow is valid, the
first value of the word stack with D1 as
the head of the team (the content of the
next unit after D1) is assigned to the
D2 unit, and the value of D1 is reduced
by 1, and the contents of the S units
after D1 are moved from the back to
the front. , the last cell is filled with 0.
2. When the value of D1 is equal to 0,
the stack is emptied, and the Zero flag
(SM80) is set to 1.

®  Precautions

1. When the operation stack definition
is illegal, (when the stack size is less
than or equal to zero, the number of
elements in the stack is less than zero.
The number of elements in the stack is
greater than the limit of the stack size),
an illegal operation stack definition
error is reported.

2. The size of the stack does not
include the bottom element of the stack
(D1specified element)

3. § specifies the size of the stack,
the range is greater than 0.

1. When the operation stack definition is illegal, (when the stack size is less than
or equal to zero, the number of elements in the stack is less than zero. The number
of elements in the stack is greater than the limit of the stack size), an illegal
operation stack definition error is reported.

2. The size of the stack does not include the element at the bottom of the stack
(the element specified by D).

3. S2 specifies the size of the stack, the range is greater than 0.

®  Example of use

LD MO
] §FIFODIOODO 10

MO 9 1000
—{ FIFO D100 o 10
Stack Pointer

| o | :1:c]::lsglplas]::-:'lsmslonfI::ca]:}ms[ms:[::-:: :ns:z] [aa |
DWW,

1. When M0=0ON, the content of D101 will be filled in DO, and the content of
D101~D110 will move from the back to the front, and the content of D110 will
be filled with 0.

2. Before execution: D0=0, D100=10, D101=1000, D102=2000, ..., D109=9000,
D110=10000.

3. After execution: D0=1000, D100=9, DI101=2000, D102=3000,
D109=10000, D110=0.

veey
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6.2.12 LIFO: Last in first out instruction

Ladder Diagram: Applicable models | VC1 VC3
— o Lo op 0z2) () 1 Affect the flag
Command list: LIFO (D1) (D2) (S) Step size 7
Operand| Type Applicable devices Index
D1 INT D \% R v
D2 INT KnY | KnM | KnS |KnLM D C T \% Z R y
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% Z R y
®  Operand Description ®  Precautions
D1:The number of elements in the 1. When the operation stack definition is illegal, (when the stack size is less than or
queue, and its element number + 1 equal to zero, the number of elements in the stack is less than zero. The number of
element is the head element of the elements in the stack is greater than the limit of the stack size), an illegal operation
queue stack definition error is reported.
D2:pop value storage unit 2. The size of the stack does not include the element at the bottom of the stack (the
S: queue size clement specified by D1).
®  Function Description 3. S specifies the size of the stack, the range is greater than 0.
1. When the power flow is valid, the ®  Example of use
content of the top unit with D1 as
the bottom of the stack is assigned i . i LD MO
to the D2 unit, and the value of D1 |—4 —{ LIF0 DIOO :

" 1 LIFODI100DO0 10

is decremented by 1.

2. When the value of D1 is equal to
0, the stack is emptied, and the Zero
flag (SM80) is set to 1.

Stéck Pointer
|Da | |:'.'.c|mcalmas|::c‘]:ws|m:f]::m]aws|013:|::c:|3m|

1. When M0=ON, the content of D110 is assigned to DO, and the content of units
D101~D110 remains unchanged.

2. Before execution: D0=0, D100=10, D101=1000, D102=2000, ..., D109=9000,

D110=10000.
3. After execution: D0=10000, D100=9, D101=1000, D102=2000, ..., D109=9000,
D110=10000.
6.2.13 WSFR: String right shift instruction
Ladder Diagram: Applicable models | VC1 VC3
— 1 wser ) 4 (s2) (53) 11" Affect the flag Carry flag Borrow flag
Command list: WSFR (S1) (D) (S2) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM D SD C T \Y R \
D INT KnY | KnM | KnS |KnLM D C T \Y R RN
S2 INT |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y Zz R RN
S3 INT |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y Zz R RN
®  Operand Description ®  Example of use
S1: Source operand !
D: Destination operand, string start }_{xo Y00 aooct LD X0
element o e v ?

WSFR D0 DI00 10 3
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queue

$2: The size of the destination word m
J 10

§3: Shift right to fill in the number of

words

|D109|DlO8|D107|D106|D105|D104|D103|D102|D101|D100|

®  Function Description w w

When the power flow is valid, the 1. When M0=ON, the contents of the 10 units starting from the D100 unit are
contents of S2 units starting from D shifted to the right by 3 units in word units, and the data of the rightmost units
unit are shifted to the right by S3 units D102 to D100 are discarded. At the same time, the contents of the 3 cells starting
in word units, and the rightmost S3 at cell DO are shifted to the left end of the string.

data will be discarded. At the same 2. Before execution: D2=300, D1=200, D0=100. D109=10000, D108=9000,
time, the contents of S3 units starting D107=8000, D106=7000, D105=6000, D104=5000, D103=4000, D102=3000,

with S1 unit will be moved into The D101=2000, D100=1000.

left end of the string. 3. After execution: the contents of DO~D2 remain unchanged. D2=300, D1=200,
®  Precautions D0=100. D109=300, D108=200, D107=100, D106=10000, D105=9000,
1. In the left and right order, the small D104=8000, D103=7000, D102=6000, D101=5000, D100=4000.

component number is on the right, and
the large component number is on the
left.

2. S2 is greater than or equal to 0, and
S3 is greater than or equal to 0.

3. S2 is greater than or equal to S3.

4. When S1 and D address Kn at the
same time, Kn should be equal

6.2.14 WSFL.: String left shift command

Ladder Diagram: Applicable models | VC1 VC3
|—| —1 WSFL  (s1) @ (52) (53) ] Affect the Flag Zeroflag Carry flag Borrow flag
Command list: WSFL (S1) (D) (S2) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM D SD C T \Y R N
D INT KnY | KnM | KnS |KnLM D C T \Y R N
S2 INT |[Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \Y z R N
S3 INT |[Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \Y z R N
®  Operand Description ®  Example of use
S1: Source operand 0 100 100
D: Destination operand, string start element B wo-w } ILD X0

S$2: Destination word queue size

VC series small programmable controller programming manual

WSFL DO D100 10 3




80 Chapter 6 Application Instruction

§3: Shift right to fill in the number of characters

®  Function Description

When the power flow is valid, move the contents of
the S2 units starting from the D unit to the left by S3
units in word units, and the leftmost S3 data will be
discarded. At the same time, the contents of the S3
units starting with the S1 unit will be moved into The
right end of the string.

®  Precautions

1. In the left and right order, the small component
number is on the right, and the large component
number is on the left.

2. S2 is greater than or equal to 0; S3 is greater than
or equal to 0.

3. 82 is greater than or equal to S3.

4. When S1 and D address Kn at the same time, Kn
should be equal.

(o2 [ o0

|D109|D108|D107|D106|D105|D104|D103|D102|D101|D100|

—~ L =7

1. When X0=O0ON, the contents of the 10 units starting from the D100
unit are shifted to the left by 3 units in word units, and the data of the
leftmost units D109~D107 will be discarded. At the same time, the
contents of the 3 units starting from the DO unit will be Shift into the

right end of the string.

2. Before execution: D0=100, D1=200, D2=300. D109=10000,
D108=9000, D107=8000, D106=7000, D105=6000, D104=5000,
D103=4000, D102=3000, D101=2000, D100=1000.

3. After execution: the contents of DO~D2 remain unchanged. D2=300,
D1=200, DO0=100. D109=7000, D108=6000, D107=5000,
D106=4000, D105=3000, D104=2000, D103=1000, D102=300,
D101=200, D100=100.
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6.3 Integer Arithmetic Instructions

6.3.1 ADD: Integer Addition Instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| L ADD (51) (52) o) 1 | Affect the flag Zeroflag Carry flag Borrow flag
Command list: ADD (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT |[Constant| KnX [KnY |KnM | KnS [KnLM|KnSM| D SD C T \Y Zz R RN
S2 INT |[Constant| KnX [KnY |KnM | KnS [KnLM|KnSM| D SD C T \Y Zz R RN
D INT KnY | KnM | KnS |KnLM D C T \Y z R J
®  Operand Description ® Example of use
S1: Source operand 1 . o - o LD X0
S§2: Source operand 2 I—-—l ADD D0 0 Do ] ADD DO
D: Destination operand D1 D10
Function Description When X0=0N, D0 (1000) plus D1 (2000) result is assigned to D10,D10=3000.

1. When the energy flow is valid, S1
plus S2, the result of the operation is
given to D.

2. If the operation result (D) is greater
than 32767, set the incoming flag bit
(SM&1). If the result is equal to 0, set
the zero flag bit (SM80). If the result is
less than -32768, set the debit flag bit
(SM82).

6.3.2 SUB: Integer Subtraction Instruction

Applicabl
Ladder Diagram: pplicable VC1l VC3
— —1 sm 6o (52) i ] models
Affect the flag Zero flag Carry flag Borrow flag
Command list: SUB (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT [Constantf KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y% z R N
S2 INT [Constantf KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y% z R N
D INT KnY | KnM | KnS |KnLM D C T \Y% z R N
®  Operand Description ® Example of use
S1: Source operand 1 10 1000 o0 e LD X0
82: Source operand 2 Sl i RS ! SUB DO
D: Destination operand D1 D10
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®  Function Description

1. When the power flow is valid, S1 is
subtracted from S2, and the operation
result is assigned to D.

2. When the operation result (D) is
greater than 32767, the Carry flag bit
(SM81) is set. When the operation result
is equal to 0, the Zero flag (SM80) is set.
When the operation result is less than -
32768, the borrow Flag bit (SM82) is set.

6.3.3 MUL: Integer Multiplication Instruction

When X0=ON, DO(1000) minus D1(2000) result is assigned to D10, D10=—1000.

Ladder Diagram: Applicable models | VC1 VC3
— —t m s (s2) o 1] Affect the flag
Command list: MUL (S1) (S2) (D) Step size 8
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM [KnSM| D SD \Y% S
S2 INT |Constant] KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD \Y% R
D DINT KnY | KnM | KnS |KnLM D \Y% R R
®  Operand Description ® Example of use
S1: Source operand 1 LD X0
82: Source operand 2 X0 1000 2000 2000000 MUL DO
o I—-—{ MUL DO D1
D: Destination operand D1 D10

®  Function Description

When the power flow is valid, S1 is multiplied by

S2, and the operation result is assigned to D.

Precautions

The operation result of the MUL instruction is 32-

bit data.

6.3.4 DIV: Integer Division Instruction

When X0=ON, the result of multiplying DO (1000) by D1 (2000) is

assigned to (D10, D11), (D10, D11) = 2000000.

Ladder Diagram: Applicable models | VC1 VC3
Command list: DIV (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% J
S2 INT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% J
D INT KnY | KnM | KnS |KnLM D C \Y% RN
®  Operand Description ® Example of use
S1: Source operand 1 il 2500 1000 2 LD X0
I—-—( IV D0 n D10 ]
$2: Source operand 2 DIV DO
D: Destination operand D1 D10
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®  Function Description

When the power flow is valid, S1 is divided by S2, and

the operation result is assigned to D (D includes two
When X0=ON, the result of dividing D0 (2500) by D1 (1000) is

assigned to (D10, D11). D10=2, D11=500.

units, the first unit stores the quotient value, and the
second unit stores the remainder value).
Precautions

S2+#0, otherwise an error of division by 0 is reported, and
the division operation is not performed.

6.3.5 SQT: Integer Arithmetic Square Root Instruction

Ladder Diagram: Apzlilcable VCl VC3
models
— — SQT S, D
| Q ( ) ( ) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: SQT  (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT |Constant] KnX | KnY | KnM | KnS |KnLM |KnSM | D SD Cc T \Y% z R v
D INT KnY | KnM | KnS |KnLM D C T \Y% z R N
® Operand Description ® Example of use
S: Source operand LD X0
. . . X0 1000 31
D: Destination operand | W saT 10 42 ] SQT DO
®  Function Description D10
1. When the power flow is valid, S is squared, and When X0=0N, the result of the square root of DO (1000) is assigned
the operation result is assigned to D. to D10, and D10=31.
2. When the operation result (D) is equal to 0, the
Zero flag (SM80) is set. When the operation result is
rounded off to decimals, the borrow flag (SM82) is
set.
® Precautions
§>0, otherwise an operand error is reported, and the
square root operation is not performed.
6.3.6 INC: Integer plus one instruction
Ladder Diagram: Applicable models | VC1 VC3
|—| ——{ INC ) ] Affect the flag
Command list: INC (D) Step size 3
Operand| Type Applicable devices Index
D INT ‘ ‘KnY‘KnM‘KnS‘KnLM’ ‘D‘ ‘C’T‘V‘Z‘R N
®  Operand Description ® Example of use

D: Destination operand 0 1001 LD X0
®  Function Description I_-_[ INC no ] INC DO
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When the power flow is valid, D is incremented by
1.

®  Precautions

This instruction is a loop addition instruction, the
range is -32768~32767; the supported range of C
components is: CO~C199.

6.3.7 DEC: Integer minus one instruction

When X0=0ON, D0 (1000) is incremented by 1, and D0=1001 after
execution.

Ladder Diagram: Applicable models | VC1 VC3

— ——< e @ ] Affect the flag

Command list: DEC (D) Step size 3

Operand| Type Applicable devices Index
D INT | | KnY | KnM | KnS |KnLM| | D | C | T | v | Z | R

® Operand Description ® Example of use

D: Destination operand %0 &6 LD X0

®  Function Description DEC IO ] DEC DO

When the power flow is valid, D is decremented by
1.

(] Precautions

This command is cyclic subtraction, the range is -
32768~32767.

6.3.8 VABS: Integer Absolute Value Instruction

When X0=ON, DO (1000) is decremented by 1,
and D0=999 after execution.

Ladder Diagram: Applicable models | VC1 VC3
|—| — VABS (5) o) Affect the flag
Command list: VABS  (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM | D SD C T \Y z R
D INT KnY | KnM | KnS |KnLM D C T \Y z R N
®  Operand Description ®  Example of use
S Source operand | X0 -1000 1000 LD X0
o VABS D0 D10 ]
D: Destination operand VABS DO DI10

®  Function Description

When the power flow is valid, S takes the absolute
value, and the result is assigned to D.

®  Precautions

SThe range of S should be -32767~32767; when
the value of S is -32768, an illegal operand error will

be reported, and the instruction will not take action.

When X0=0ON, DO (-1000) takes the absolute value, the result is
assigned to D10, D10=1000.
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6.3.9 NEG: Integer Negation Instruction

Ladder Diagram: Applicable models | VC1 VC3
— —— NEG (s} 12} ] Affect the flag
Command list: NEG (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant [KnX| KnY | KnM | KnS [KnLM [KnSM| D SD Cc T \Y% z R
D INT KnY | KnM | KnS |KnLM D C T \Y z R N

®  Operand Description

S Source operand

D: Destination operand

®  Function Description

When the power flow is valid, S takes the opposite
number, and the result is assigned to D.

®  Precautions

S The range should be -32767~32767;
when the value of S is -32768, an illegal
operand error will be reported, and the
instruction will not take action

6.3.10 DADD: Add Long Integer Instruction

®  Example of use

LD X0
l—-—(xo WG D0 Moo 1 NEG DO
D10

When X0=ON, DO (1000) takes the opposite number, the result is
assigned to D10, D10=-1000.

Ladder Diagram: Applicable models | VC1 VC3
—— ——{ DaDD (52 (s2) @) 1| Affect the flag Zeroflag Carry flag Borrow flag
Command list: DADD (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 DINT | Constant [KnX| KnY | KnM | KnS [KnLM|KnSM| D SD Cc \% R 3
S2 DINT | Constant [KnX| KnY | KnM | KnS [KnLM|KnSM| D SD \% R 3
D DINT KnY | KnM | KnS |KnLM D C \Y% R \/
®  Operand Description ®  Example of use
S'1: Source operand 1 LD X0

82: Source operand 2
D: Destination operand
®  Function Description

1. When the power flow is valid, S1 is added to S2,
and the operation result is assigned to D.

2. When the operation result (D) is greater than
2147483647, the Carry flag (SM81) is set. When
the operation result is equal to 0, the Zero flag
(SM80) is set. When the operation result is less
than -2147483648, the borrow Flag bit (SM82) is
set.

%0 100000 200000 300000 DADD DO D2
}—-—l DAID DO 12 D10 ]
D10

When X0=ON, the value (100000) of (DO, D1) is added to the value
(200000) of (D2, D3), and the result is assigned to (D10, D11), (D10,
D11) =300000.
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6.3.11

DSUB: Long Integer Subtraction Instruction

Ladder Diagram: Applicable models VCl VC3
|_| o DsB (51 (s2) ) 1 Affect the flag Zero flag Carry flag Borrow flag
Command list: DSUB (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 DINT |Constant] KnX | KnY | KnM | KnS [KnLM [KnSM | D SD C \Y% R \
S2 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R J
D DINT KnY | KnM | KnS |KnLM D C \% R J

®  Operand Description

S1: Source operand 1

$2: Source operand 2

D: Destination operand

®  Function Description

1. When the power flow is valid, S1 is
subtracted from S2, and the operation result is
assigned to D.

2. When the operation result (D) is greater than
2147483647, the Carry flag (SM81) is set.
When the operation result is equal to 0, the
Zero flag (SM80) is set. When the operation
result is less than -2147483648, set the borrow
flag (SM82)

®  Example of use

LD X0

X0 100000 200000 -100000 DSUB DO D2 DlO
l—.—l DSUB DO 2 D10 ]

When X0=ON, the value (100000) of (DO, D1) subtracts the value
(200000) of (D2, D3), and the result is assigned to (D10, D11), (D10,
D11) =-100000.

6.3.12 DMUL.: Long Integer Multiplication Instruction

Ladder Diagram: Applicable models | VC1 VC3

— —1 omr  Gw (52) @ 1| Affect the flag

Command list: DMUL (S1) (S2) (D) Step size 10

Operand| Type Applicable devices Index
S1 DINT | Constant [KnX| KnY | KnM | KnS |KnLM |[KnSM| D SD Cc \Y% R v
S2 DINT | Constant [KnX| KnY | KnM | KnS |KnLM |KnSM| D SD C \% R J
D DINT KnY | KnM | KnS |KnLM D C \Y% R \

®  Operand Description

S1: Source operand 1

§2: Source operand 2

D: Destination operand

Function Description

When the power flow is valid, S1 is multiplied
by S2, and the operation result is assigned to
D.

®  Precautions

The operation result of the DMUL instruction
is 32-bit data, which may overflow, please pay
attention to it.

®  Example of use

X0 83000 2000 166000000
}—-—[ IMUL DO 12 D10 ] LD X0

DMUL DO D2 D10

When X0=ON, the value (83000) of (DO, D1) is multiplied by the value
(2000) of (D2, D3) and the result is assigned to (D10, D11), (D10, D11) =
1660000000.
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6.3.13 DDIV: Divide Long Integer Instructions

Ladder Diagram: Appllcable models VC1l VC3
— —— oov  sw (52) ®) 1| Affect the flag
Command list: DDIV  (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 DINT | Constant | KnX| KnY | KnM | KnS |KnLM | KnSM D SD C V R
S2 DINT | Constant | KnX| KnY | KnM | KnS |KnLM | KnSM D SD C V R N
D DINT KnY | KnM | KnS |KnLM D C \Y R N
®  Operand Description ®  Example of use
S1: Source operand 1 10 83000 2000 a1 LD X0
oIV Do 2 10 ]
§2: Source operand 2 DDIV D0 D2 D10
D: Destination operand When X0=ON, the value (83000) of (D0, D1) is divided
®  Function Description by (D2, D3) (2000) and the result is assigned to (D10,
When the power flow is valid, S1 is divided by S2, D11), (D12, D13). (D10, D11) =41, (D12, D13) = 1000.

and the operation result is assigned to D (D includes
4 units, the first two units store the quotient value,
and the last two units store the remainder value)

®  Precautions

S2#0, otherwise a division by 0 error is reported,
and the division operation is not performed.

6.3.14 DSQT: long integer arithmetic square root instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| —— Dsar (s) () ] Affect the flag Zero flag Carry flag Borrow flag
Command list: DSQT (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT |Constant| KnX | KnY | KnM | KnS |KnLM|KnSM | D SD C \Y R y
D DINT KnY | KnM | KnS |KnLM D C \Y R N
®  Operand Description ®  Example of use
S Source operand 0 83000 288 LD X0
D: Destination operand >_._‘ 0 e 1 DSQT
®  Function Description DO D10

I When the power flow is valid, S is squared, and When X0=ON, the value (83000) of (D0, D1) is squared,

and the result is assigned to (D10, DI11), (D10, D11)
=288.

the operation result is assigned to D.

2. When the operation result (D) is equal to 0, the
Zero flag (SM80) is set. When the operation result
is rounded off to decimals, the borrow Flag bit
(SM82) is set.

®  Precautions

$>0, otherwise an operand error is reported, and the
square root operation is not performed.
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6.3.15 DINC: increment long integer by one instruction

Ladder Diagram: Applicable models | VC1 VC3

|_| F—{ DINC ) ] Affect the flag

Command list: DINC (D) Step size 4
Operand| Type Applicable devices Index

D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N

®  Operand Description ®  Example of use
D: Destination operand X0 100001 LD X0
Function Description I_H e X ] DINC DO
When the power flow is valid, D is incremented by

When X0=0N, the value (100000) of (D0, D1) is incremented by

s 1, after execution (D0, D1)=100001.

®  Precautions
1. This instruction is a cyclic addition instruction,
the range is -2147483648~2147483647.

2. C components only support 32-bit C components.

6.3.16 DDEC: long integer minus one instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| — DDEC ) ] Affect the flag
Command list: DDEC (D) Step size 4
Operand| Type Applicable devices Index
D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ’ v ‘ ’ R N
®  Operand Description ®  Example of use
D: Destination operand %0 99999 LD X0
®  Function Description ’_._( Gl ! DDEC DO
When the power flow is valid, D is decremented by

When X0=ON, the value (100000) of (D0, D1) is decremented by

I 1, and after execution (D0, D1) =99999.

[ ] Precautions

This instruction is cyclic subtraction, the range is -
2147483648~2147483647.
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6.3.17 DVABS: Long Integer Absolute Value Instruction

Ladder Diagram: Applicable models VCl VC3
|_| ——{ DVABS (5) () 1 | Affect the flag Zero flag Carry flag Borrow flag
Command list: DVABS (S) (D) Step size 7
Operand Type Applicable devices Index
S DINT | Constant | KnX | KnY | KnM | KnS KnLM KnSM| D | SD| C \Y R v
D DINT KnY | KnM | KnS KnLM D C \Y R v
®  Operand Description ®  Example of use
S Source operand LD X0

D: Destination operand

®  Function Description

When the power flow is valid, S takes the absolute
value, and the result is assigned to D.

®  Precautions

S The range should be -2147483647~2147483647;
when the value of S is -2147483648, an illegal
operand error is reported, and the instruction does
not take action

6.3.18 DNEG: Negative Long Integer Instruction

X0 -100000 100000
DVABS DO D10

]

DVABS DO D10

When X0=0N, the value (-100000) of (DO, D1) takes the absolute
value, and the result is assigned to (D10, DI1), (D10,

D11)=100000.

Ladder Diagram: Applicable models | VC1 VC3
|_| |_[ DNEG (5) (D) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: DNEG (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT |Constant] KnX | KnY | KnM | KnS |KnLM |KnSM| D SD \Y% R v
D DINT KnY | KnM | KnS |KnLM D \Y% R R
®  Operand Description ®  Example of use
S Source operand | %0 100000  -100000 LD X0
D: Destination operand e " : DNEG
DO D10

®  Function Description

When the power flow is valid, S takes the opposite
number, and the result is assigned to D.

®  Precautions

The range of S should be -2147483647~
2147483647, when the value of S is -2147483648,
an illegal operand error is reported, and the
instruction does not take action.

When X0=ON, (D0, D1) (100000) takes the opposite number, and
the result is assigned to (D10, D11), (D10, D11) =-100000.
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6.3.19 SUM: Integer accumulation instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| L S (51} (52} ) 1| Affect the flag Zeroflag Carry flag Borrow flag
Command list: SUM (S1) (S2) (D) Step size 8
Operand| Type Applicable devices Index
S1 INT KnX| KnY | KnM | KnS [KnLM|KnSM| D SD \Y z R y
S2 INT | Constant [KnX| KnY | KnM | KnS [KnLM |KnSM | D SD \Y z R \/
D DINT KnY | KnM | KnS |KnLM D \Y R v
®  Operand Description ®  Example of use
S'1: Source operand, accumulation start unit LD SMi1
§2: Source operand, the number of accumulated ™ [ Mov 1000 11)800 ] MOV 1000 DO
data L owov 2000 zo00 : MOV 2000 D1
D: Destination operand, accumulation result 000 MOV 3000 D2
®  Function Description [ mov soo b ] MOV 4000 D3
When the power flow is valid, the contents of the [ Mov 4000 s ] MOV 5000 D4
S2 units starting from the start unit (S1) will be 5000 LD MO
accumulated, and the accumulated operation 0o v fzzz " 115000 SUM DO 5 D100
result will be assigned to the D unit. — M s Do 5 D100 1

®  Precautions

1. The operation result of the SUM instruction is
32-bit data.

2. 0<S2<255, otherwise an operand error is
reported.

3. Since D is 32-bit data, the carry and borrow
flags are always 0. The Zero flag is determined
according to the final accumulation result.

6.3.20 DSUM: Long Integer Accumulation Instruction

When M0=ON, accumulate the data of 5 units starting from D0, and

assign  the
=DO0+...... +D4=15000.

result to

(D100,

D101). (D100, DI0I)

Ladder Diagram:

— +—— Dpsm 50 (52}

Applicable models

VC1l VC3

2 ]

Affect the flag Zero flag Carry flag Borrow flag
Command list: DSUM  (S1) (S2) (D) Step size 9
Operand| Type Applicable devices Index
S1 DINT KnX| KnY | KnM | KnS |KnLM|KnSM| D SD \Y% R N
S2 INT | Constant [KnX| KnY | KnM | KnS [KnLM |KnSM| D SD T \Y% z R v
D DINT KnY | KnM | KnS |KnLM D \Y% R N

®  Operand Description

S'1: Source operand, accumulation start unit

$2: Source operand, the number of accumulated
data

D: Destination operand, accumulation result

®  Function Description

When the power flow is valid, the contents of the

S2x2 units starting from the accumulation start unit
(S1) are assigned to the D unit according to the result
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®  Example of use

SMa

X0
—

mov

moy

oy

moy

oy

st}

100000

200000

300000

400000

500000 ]
100000
10

100000
oo

D100

LD SMO

DMOV 100000 DO
DMOYV 200000 D2
DMOYV 300000 D4
DMOV 400000 D6
DMOV 500000 D8
LD X0

DSUM D0 5 D100




Chapter 6 Application Instruction 91

of the accumulation operation of the long integer
data.

® Precautions

0<S2<255, otherwise an operand error is reported.

6.4 Floating-Point Arithmetic Instructions

6.4.1 RADD: Floating-point addition instruction

When X0=ON, accumulate the long integers of 5x2 units starting
from DO, and assign the result to (D100, D101). (D100, D101) =
(DO, D1) +... + (D8, D9) = 1500000.

Applicable
Ladder Diagram: models VCl VCs3
|—| ——{ RaDD (51) (52) @) ]| Affect the Zeroflag Carry flag Borrow
flag flag
Command list: RADD (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 | REAL | Constant D \Y R \/
S2 | REAL | Constant D \Y R \/
D | REAL D \% R v

®  Operand Description
S'1: Source operand 1
S§2: Source operand 2

D: Destination operand
®  Function Description

1. When the power flow is valid, S1 is added to S2,
and the operation result is assigned to D.

2. When the operation result (D) is greater than
1.701412e+038 or less than

-1.701412e+038, set the Carry flag (SM81). When
the operation result is equal to 0, the Zero flag
(SM80) is set.

6.4.2 RSUB: Floating-point subtraction instruction

®  Example of use

LD XO
X0 -10000. 2. . . 2000.500. . . -7999. 70
‘—-—l RADD DO 2 D10 ] RAD DDO0
D2 D10

When X0=0ON, the value (-10000.2) of (DO, D1) is added to the
value (2000.5) of (D2, D3), and the result is assigned to (D10,
D11), (D10, D11) =-7999.7.

Applicable
Ladder Diagram: models VCl VC3
|—| T RSB (51} (52} o) ]~ Affect the Zeroflag Carry flag Borrow
flag flag
Command list: RSUB  (S1) (S2) (D) Step size 10
Operand Type Applicable devices Index
S1 REAL |Constant D v R V
S2 REAL |Constant D v R V
D REAL D \% R v
®  Operand Description ®  Example of use

S'1: Source operand 1
$2: Source operand 2

X0 -10000, 2. . .2000.500. . . -12000. 7
RSUE DO D2 D10 ]

LD X0
RSUB DO D2 D10
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D: Destination operand When X0=0N, the value (-10000.2) of (D0, D1) subtracts the value (2000.5)
®  Function Description of (D2, D3), and the result is assigned to (D10, D11), (D10, D11)=-12000.7.

1. When the power flow is valid, S1 is
subtracted from S2, and the operation
result is assigned to D.

2. When the operation result (D) is
greater than 1.701412e+038 or less than
-1.701412e+038, the Carry flag (SM81)
is set. When the operation result is equal
to 0, the Zero flag (SM80) is set.

6.4.3 RMUL: Floating-point multiplication instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| ——{ RMUL (51} (52) o 1| Atfect the flag Zero flag Carry flag Borrow flag
Command list: RMUL  (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 | REAL | Constant D \Y R J
S2 | REAL | Constant D v R v
D REAL D \Y R 3
® Operand Description ® Example of use
S1: Source operand 1 LD X0
82: Source operand 2 I_ﬁ._[ e Do Ao sl 7 RMUL DO D2 DI0

D: Destination operand

® Function Description When X0=ON, the value (-10000.2) of (DO, D1) is multiplied by the value

1. When the power flow is valid, S1 (2000.5) of (D2, D3) and the result is assigned to (D10, D11), (D10, D11)
is multiplied by S2, and the operation =-20005400.0 (actually the product should be -20005400.1, and 0.1 was discarded
result is assigned to D. due to the measurement accuracy).

2. When the operation result (D) is
greater than 1.701412e+038 or less
than

-1.701412¢+038, set the Carry flag
(SM81). When the operation result is
equal to 0, the Zero flag (SM8O0) is
set.

6.4.4 RDIV: Floating Point Divide Instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| 1 RDIV (51 (52 @) 1 Affect the flag Zero flag Carry flag Borrow flag
Command list: RDIV  (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 | REAL | Constant D \Y R v
S2 | REAL | Constant D \Y R v
D REAL D \Y R v
® Operand Description ® Precautions
S1: Source operand 1 S2#0, otherwise an error of division by 0 is reported, and the division

operation is not performed.
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S$2: Source operand 2
D: Destination operand

® Function Description

1. When the power flow is valid, S1 is divided
by S2, and the operation result is assigned to
D

2. When the operation result (D) is greater than
1.701412e+038 or less than

-1.701412¢+038, set the Carry flag (SMS81).
When the operation result is equal to 0, set the
Zero flag (SM80)

® Example of use

X0 -10000. 2. . . 2000. 500 -4.9983850
I—-—[ RDIV DO 2 D10 1
When X0=0N, (D0, D1) =-10000.2 divided by (D2, D3) =2000.5 and the
result is assigned to (D10, D11). (D10,D11)=-4.998850.

LD XO0
RDIV D0 D2 D10

6.4.5 RSQT: Floating-point arithmetic square root instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| I—[ RS5QT (s} ) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: RSQT (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y R v
D | REAL D \Y R v

®  Operand Description

S: Source operand

D: Destination operand

®  Function Description

1. When the power flow is valid, S is squared,
and the operation result is assigned to D.

2. When the operation result (D) is equal to 0, the
Zero flag (SM80) is set.

®  Precautions
$>0, otherwise an operand error is reported, and the square root

operation is not performed.

® Example of use

LD X0
| X0 10000. 20, . . 100. 000999 RSQT DO
RSAQT oo D10 1
D10

When X0=0N, the value (10000.2) of (DO, D1) is squared, and the
result is assigned to (D10, D11), (D10, D11)=100.000999.

6.4.6 RVABS: Floating point absolute value instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| —— RVABS (5} o) 1| Atfect the flag
Command list: RVABS (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D Vv R N
D REAL D v R N

® Operand Description

S: Source operand

D: Destination operand

®  Function Description

When the power flow is valid, S takes the

absolute value, and the result is assigned to D.

® Example of use
X0 -10000. 2 10000. 20
RYABS DO D10 1

When X0=0N, the value (-10000.2) of (DO, D1) takes the absolute value,
and the result is assigned to (D10, D11), (D10, D11) = 10000.2.

LD X0
RVABS D0 D10
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6.4.7 RNEG: Negative floating-point number instruction

Ladder Diagram: Applicable models | VC1 VC3
—— —— RNEG (% ) ]| Affect the flag
Command list: RNEG (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D Vv R N
D REAL D Vv R N

® Example of use
LD X0

| __________ i RNEG DO DI10
X0 10000, 20, . .-10000.2. . .
RNEG DO D10 1

When X0=ON, (D0, D1) =10000.2 takes the opposite number, and the
result is assigned to (D10, D11), (D10, D11) =-10000.2.

6.4.8 SIN: Floating-point number SIN instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| |—[ SIN (s} o) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: SIN  (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D Vv R N
D REAL D Vv R N
® Operand Description ® Example of use
S: Source operand LD X0

. . X0 1. 570000 1. 000000
D: Destination operand }—-—( SIN IO 10 1 SIN DO DI10

® Function Description

1. When the power flow is valid, find the SIN
value of S (unit is radian), and assign the result
to D.

2. When the operation result (D) is equal to 0,
set the Zero flag bit SM80

When X0=ON, (D0, D1)=1.57 takes the SIN value, the result is assigned
to (D10, D11), (D10, D11)=1

6.4.9 COS: floating point number COS instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| |—[ CoS (5) (D) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: COS (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \% R V
D | REAL D \% R V
® Operand Description ® Example of use
S§: Source operand | X0 3.140000 -0.999999 LD X0
D: Destination operand S o 1 COS DO D10

® Function Description .
When X0=ON, (D0, D1)=3.14 to calculate the COS value, the result is

assigned to (D10, D11), (D10, D11)=-0.999999.
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1. When the power flow is valid, find the COS
value of S (unit is radian), and assign the result
to D.

2. When the operation result (D) is equal to 0,

the Zero flag (SM80) is set.

6.4.10 TAN: floating point number TAN instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| |_[ TAN (S) 69) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: TAN (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \% R y
D REAL D \% R \/
® Operand Description ® Example of use
S Source operand LD X0
X0 1.570000 1255.848
D: Destination operand >_-_( E D0 D10 ] TAN DO D10

® Function Description

1. When the power flow is valid, find the
TAN value of S (unit is radian), and assign
the result to D.

2. When the operation result (D) is greater
than 1.701412e+038 or less than
-1.701412¢+038, the Carry flag (SM81) is
set. When the operation result is equal to 0,
set the Zero flag (SM80)

6.4.11

When X0=ON, (D0, D1)=1.57 to find the TAN value, the result is assigned
to (D10, D11), (D10, D11)=1255.848398.

POWER: floating point number exponentiation operation

Ladder Diagram: Applicable models | VC1 VC3
|—| —— POWER (51) (52) 1120 1 Affect the flag Zero flag Carry flag
Borrow flag
Command list: POWER (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index

S1 | REAL | Constant D \Y R v
S2 | REAL | Constant D \% R V
D REAL D \% R V

® Operand Description
S1: Source operand 1

§2: Source operand 2

D: Destination operand

®  Function Description

1. When the power flow is valid, take S1
to the power of S2, and assign D to the
operation result.

® Precautions

1. When S1=0 and S2<0, the operand value error is reported and the operation
is not performed.

2. When S1 < 0 and the mantissa part of S2 is not 0, the operand value error is
reported, and the operation is not performed.

® Example of use

X0 55.000000 3.000000 1B6375.0
POWER DO D2 D10 ]

LD X0
POWER D0 D2 D10
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2. When the operation result (D) is greater
than 1.701412e+038 or less than -

When X0=0N, find the (D2, D3) power of (D0, D1) (that is, 55.0 to the 3.0th
power), and assign the result to (D10, D11), (D10, D11) = 166375.0.

1.701412e+038, the Carry flag (SM81) is
set. When the operation result is equal to
0, the Zero flag (SM80) is set.

6.4.12 LN: Floating point natural logarithm instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| I—[ LN (5) (D) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: LN (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \% R v
D REAL D \% R v
® Operand Description ® Example of use
S: Source op erand X0 1000.000. . . 6. 907T7SS LD X0
D: Destination operand l_H - M ! LN DO DI0

® Function Description

1. When the power flow is valid, find the LN value
of S, and assign the result to D.

2. When the operation result (D) is greater than
1.701412e+038 or less than -1.701412e+038, the
Carry flag (SM81) is set. When the operation result
is equal to 0, the Zero flag (SM80) is set.

When X0=ON, (D0, D1)=1000.0 to find the LN value, the result is
assigned to (D10, D11), (D10, D11)=6.907755.

6.4.13 EXP: Floating-point number natural number exponentiation instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| |_[ EXP (s} o) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: EXP  (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y, R v
D | REAL D \% R v
® Operand Description ® Example of use
§: Source operand X0 10.000000 22026. 46 LD X0
D: Destination operand I—.—( EXf 10 D10 1 EXPD0ODI0

® Function Description

1. When the power flow is valid, find the EXP
value of S, and assign the result to D.

2. When the operation result (D) is greater than
1.701412e+038 or less than -1.701412e+038,
the Carry flag (SM81) is set. When the
operation result is equal to 0, set the Zero flag
(SM80)

When X0=ON, (D0, D1)=10.0 to find the EXP value, the result is assigned
to (D10, D11), (D10, D11)=22026.464844.
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6.4.14 RSUM: Floating-point accumulation instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| 1 RsWM (1) (52 o 1| Affect the flag Zero flag Carry flag Borrow flag
Command list: RSUM  (S1) (S2) (D) Step size 9
Operand| Type Applicable devices Index
S1 | REAL D \% R v
S2 INT | Constant [KnX| KnY | KnM | KnS |KnLM|KnSM| D \Y% v
D REAL D \Y R \/
® Operand Description ® Example of use
S'1: Source operand, accumulation start unit LD SM0
S§2: Source operand, the number of RMOV 10000.1 DO
accumulated data. SHo 10000. 09 RMOV 20000.2 D2
RMOV 10000. 1 jili) ]
D: Destination operand, accumulation result 20000, 19 RMOV 30000.3 D4
RMOV 20000.2 2z ]
®  Function Description 3000030 RMOV 400004 D6
When the power flow is valid, the contents o e 2;@:»3 2 : RMOV 50000.5 D8
of the S2x2 wunits starting from the ROV a0 4 fs 2 . LD X0
accumulation start unit (S1) are accumulated MoV swoo0s %] RSUM DO 5 D100
according to the floating-point data, and the _-_[m o e oo ]
result of the operation is assigned to the D When X0=0N, the floating-point numbers of 5x2 units starting from DO are
unit. accumulated, and the result is assigned to (D100, D101). (D100, D101) =
® Precautions (DO, D1) +... + (D8, D9) = 150001.5.

1. 0<S2<255, otherwise an operand error is
reported.

2. In case of overflow, the accumulation
operation will no longer be performed

6.4.15 ASIN: Floating point number ASIN instruction

Ladder Diagram: Applicable models | VC1 VC3
— ——1 Az ) ) ]
Affect the flag Zero flag Carry flag Borrow flag
Command list:ASIN  (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y R J
D | REAL D \Y R J
® Operand Description ® Example of use
S Source operand LD SMO
smo 0.500000 0. 523599
D: Destination operand ASIH T 0] ] ASIN DO DI0

® Function Description

1. When the power flow is valid, find the SIN- When SMO=ON, (D0, D1) (0.500000) takes the value of SIN-1, and the

I value of S, and assign the result to D; result is assigned to (D10, D11), (D10, D11)=0.523599.
2. When the operation resul (D) is equal to 0,

set the Zero flag (SM80);
® Precautions

When S>1 or S<-1, the system reports an
operand error, does not perform conversion,

and the content of D remains unchanged.
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6.4.16 ACOS: Floating point number ACOS instruction

Ladder Diagram:

— —  ACOS  (®

Applicable models | VC1 VC3

() ]

Affect the flag Zero flag Carry flag Borrow flag
Command list: ACOS (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \% R J
D | REAL D \% R J
® Operand Description ® Example of use
S: Source operand LD SMO
Mo 0.500000  1.04T18%
D: Destination operand ACOS IO 10 1 ACOS DO DI0

® Function Description

1. When the power flow is valid, find the
COS-1 value of S, and assign the result to D;
2. When the operation result (D) is equal to 0,
set the Zero flag (SM80);

® Precautions

When S>1 or S<-1, the system reports an
operand error, does not perform conversion,
and the content of D remains unchanged.

6.4.17 ATAN: Floating point ATAN instruction

When SM0=ON, (D0, D1)=0.500000 to find the value of COS-1, the result
is assigned to (D10, D11), (D10, D11)=1.047198.

Ladder Diagram: Applicable models | VC1 VC3
F—— ——L ATaH 5 ) 1 | Affect the flag Zeroflag Carry flag Borrow flag
Command list: ATAN (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y R
D REAL D v R V

® Operand Description

S: Source operand

D: Destination operand

® Function Description

1. When the power flow is valid, find the
TAN-1 value of S, and assign the result to
D;
2. When the operation result (D) is equal to
0, set the Zero flag (SM80);

® Example of use
LD SMO

ATAN DO DI0

Mo 3140000 1. 262431

ATAN DO nin 1

When SM0=0N, (D0, D1) (3.14) calculates the value of TAN-1, and assigns
the result to (D10, D11), (D10, D11)=1.262481.

6.4.18 LOG: Common logarithmic operations on floating-point numbers

Ladder Diagram:

— —— e @

Applicable models | VC3

(ol ]

Affect the flag Zero flag Carry flag Borrow flag

Command list: LOG (S) (D) Step size 7
Operand| Type Applicable devices Index
S |REAL [Consnt] | | [ ] [©o] | [ [VIR v
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[ D [REAL -+ r r r r {tef 1 [ Jv[rR[] ¥ |
® Operand Description ® Example of use

8§ Source operand LD SMO

D: Destination operand F e oo Do ] LOG DO DI10

®  Function Description

1. When the power ﬂo“_/ is valid, find the When SMO=ON, the value of DO(D1) (3.0), the result is assigned to
LOG value of S, and assign the result to D. D10(D11), DIO(D11) =0.477121.

LOG is a common logarithmic operation
with the base 10;

2. When the operation result (D) overflows,
set the carry (overflow) Sign (SM81); when
the operation result is equal to 0, set the Zero
flag (SM80);

6.4.19 RAD: Floating point angle->radian conversion

Ladder Diagram: Applicable models | VC3
|—| —T FAD {5 {l ] Affect the flag Zero flag Carry flag Borrow flag

Command list: RAD (S) (D) Step size 7

Operand| Type Applicable devices Index
S REAL [Constant D Y] R v
D REAL D Vv R N

® Operand Description ® Example of use

S Source operand S T80, 0000 3. 141593 LD~ SMO

D: Destination operand L Ramo IO o ! RAD DO D10

® Function Description

1. When the power flow is valid, convert  wn.0n GMO=ON, the value of DO(D1) (180.0), the result is assigned to

the floating point angle value of the S unit DI10(D11), DI0(D11)=3.141593

into a radian value, and assign the result

to D;

2. When the operation result is equal to 0,

set the Zero flag (SM80);
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6.4.20 DEG: Floating point radian->angle conversion

Ladder Diagram:

Applicable models

VC3

|—| ——{ DEZ [ ) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: DEG (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y R \/
D | REAL D \% J
® Operand Description ® Example of use
S Source operand LD SMO
Smi 3.000000 1T 5873
D: Destination operand DEG IO big ] DEG DO D10

® Function Description

1. When the power flow is valid, convert the
floating point radian value of the S unit into
an angle value, and assign the result to D;
2. When the operation result is equal to 0, set
the Zero flag (SM80), when the operation
result overflows, set the carry (overflow)
Sign (SM81);

6.5 Numeric Conversion Instructions

When SMO=ON, the value of DO(D1) (3.0), the result is assigned to
D10(D11), D10(D11)=171.8873.

6.5.1 DTI: Long Integer Convert Integer Instruction
Ladder Diagram: Applicable models | VC1 VC3
|_| |_[ DTI (5) GD) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: DTI (S) (D) Step size 6
Operand| Type Applicable devices Index
S DINT | Constant|KnX| KnY | KnM | KnS [KnLM [KnSM| D SD \Y R v
D INT KnY | KnM | KnS |KnLM D T \Y z R v
® Operand Description ® Example of use
S: Source operand LD X0
D: Destination operand H—( moom Mo ] DTI DO D10

® Function Description

When the power flow is valid, S is converted
from a long integer to an integer, and the result
is assigned to D.

® Precautions

When S>32767 or S<-32768, the system
reports an operand error, does not perform
conversion, and the content of D remains

unchanged.

6.5.2 ITD: Integer Convert Long Integer Instruction

When X0=ON, (D0, D1)=10000 is converted from long integer to integer

and assigned to D10. D10=10000.

Ladder Diagram: Applicable models | VC1 VC3
|_| |_[ ITD (S) 69) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: ITD (S) (D) Step size 6

Operand ‘ Type ‘

Applicable devices

Index
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INT | Constant | KnX| KnY | KnM | KnS |[KnLM [ KnSM D SD C T V 4 R
D DINT KnY | KnM | KnS |KnLM D C \Y R
®  Operand Description ® Example of use

S Source operand LD X0

X0 1000 1000
D: Destination operand k—-—’ Im Do g ] ITD DO D10
®  Function Description

When the power flow is valid, S is converted
When X0=ON, D0=1000 is converted from integer to long integer and

assigned to D10, (D10, D11)=1000.

from an integer to a long integer, and the result
is assigned to D.

6.5.3 FLT: Integer to floating point instruction

Ladder Diagram: | Applicable models | VC1 VC3
|—| I—[ FLT (s} o) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: FLT (S) (D) Step size 6
Operand| Type Applicable devices Index
S INT | Constant [KnX| KnY | KnM | KnS |KnLM |KnSM | D SD C T \Y z R y
D | REAL D \% R \/
®  Operand Description ® Example of use

S Source operand LD X0
D: Destination operand I—L FLT IIJBDD5 ]1]?3':.5_ o ] FLT DO D10
®  Function Description

When the power flow is valid, S is converted
When X0=ON, D0=10005 is converted from integer to floating point

number and assigned to (D10, D11), (D10, D11)=10005.0.

from an integer to a floating-point number, and
the result is assigned to D.

6.5.4 DFLT: Long Integer Convert Floating Point Number Instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| — DFLT (5} o} ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: DFLT (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant|KnX| KnY | KnM | KnS [KnLM [KnSM | D SD C \Y% R v
D | REAL D \% R V
® Operand Description ® Example of use
S: Source operand LD X0

D: Destination operand -XD £ S o e : DFLT DO D10

®  Function Description

When the power flow is valid, S is converted . .
When X0=ON, (D0, D1)=100000, convert from long integer to floating

from a long integer to a floating point number, ] o
point number, assign it to (D10, D11), (D10, D11)=100000.0.

and the result is assigned to D.
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6.5.5 INT: Floating-point conversion integer instruction

Ladder Diagram:

Applicable models | VC1 VC3

— - INT (s) o) 1 Affect the flag Zero flag Carry flag Borrow flag
Command list: INT (S) (D) Step size 6
Operand| Type Applicable devices Index
S REAL | Constant D \% R y
D INT KnY | KnM | KnS [KnLM D C T \% z y
®  Operand Description ®  Precautions

S Source operand

D: Destination operand
®  Function Description

1. When the power flow is valid, S is
converted from a floating point number to an
integer, and the result is assigned to D.

2. This instruction affects the Zero flag and the
borrow flag. When the conversion result is
zero, the Zero flag SM80 is set. When the
result is rounded off to a decimal point, the
borrow flag is set. When the result exceeds the
data range of the integer data, the carry
(overflow) Sign SM81 is set.

When S>32767, D=32767. When S<-32768, D=-32768, and the carry
(overflow) Flag bit SM81 is set at the same time

® Example of use

X0
INT

When X0=ON, (D0, D1)=10000.5, it is converted from floating point
number to integer and assigned to D10, D10=10000.

LD X0
INT DO D10

10000. 50

i)

D10 ]

6.5.6 DINT: Floating point number to long integer instruction

Ladder Diagram:

— ——o bmvr ® 2

Applicable models | VC1 VC3

] Affect the flag Zero flag Carry flag Borrow flag
Command list: DINT (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \% R J
D DINT KnY | KnM | KnS |KnLM D C \Y R \

® Operand Description

S Source operand

D: Destination operand

® Function Description

1. When the power flow is valid, S is
converted from a floating point number to a
long integer, and the result is assigned to D.
2. When the conversion result is zero, the Zero
flag SM80 is set. When the result is rounded
off to a decimal point, the borrow flag is set.
When the result exceeds the long integer data
range, the carry (overflow) Sign is set.

® Precautions

When S>2147483647, D=2147483647. When S<-2147483648, D=-
2147483648, and the carry (overflow) Flag bit SM81 is set at the same
time.

® Example of use

X0
DINT

When X0=ON, (D0, D1)=100000.5 is converted from a floating point
number to a long integer, and assigned to (D10, D11), (D10, D11)=100000.

LD X0
DINT DO D10

o

D10 ]
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6.5.7 BCD: Word conversion 16-bit BCD code instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| —o{ B (s ) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: BCD (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant |[KnX| KnY | KnM | KnS [KnLM|KnSM| D SD \Y z y
D INT KnY | KnM | KnS |KnLM D \Y Zz R N

®  Operand Description

S Source operand, <9999

D: Destination operand

Function Description

When the power flow is valid, S is converted
from an integer to a 16-bit BCD code, and the
result is assigned to D.

®  Precautions

When S>9999, the system reports an Operand
error, does not perform conversion, and the
content of D remains unchanged.

® Example of use

3333 13107
BCD i} D10

LD X0
] BCD DO D10

When X0=0ON, D0=0x0D05 (3333) is converted from integer to 16-bit
BCD code and assigned to D10, D10=0x3333 (13107).

6.5.8 DBCD: Double word conversion 32-bit BCD code instruction

Ladder Diagram:
|t oo (s w 1

Applicable models

VC1l VC3

Affect the flag Zero flag Carry flag Borrow flag
Command list: DBCD (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant [KnX| KnY | KnM | KnS [KnLM [KnSM| D SD \Y R v
D DINT KnY | KnM | KnS |KnLM D \Y R N

® Operand Description

S Source operand, <99999999

D: Destination operand

® Function Description

When the power flow is valid, S is converted
from a long integer to a 32-bit BCD code, and
the result is assigned to D.

® Precautions

When S$>99999999, the system reports an
operand error, does not perform conversion,
and the content of D remains unchanged.

® Example of use

X0 BBEE66E66
DECD o

LD X0
DBCD DO D10

When X0=0N, (D0, D1)=0x3F940AA (66666666) is converted from long
integer to 32-bit BCD code, and assigned to (D10, DI11), (D10,

D11)=0x66666666 (1717986918).

6.5.9 BIN: 16-bit BCD code conversion word command

Ladder Diagram: Applicable models | VC1 VC3

|{ BIN (5 o ] Affect the flag Zeroflag Carry flag Borrow flag

Command list: BIN (S) (D) Step size 5

Operand| Type Applicable devices Index
s INT Constant‘KnX‘ KnY ‘ KnM‘ KnS ‘KnLM‘KnSM‘ D ‘ ) ‘ c ‘ T ‘ v ‘ z ‘ R N
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‘D‘INT‘ ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘D‘ ‘C‘T‘V‘Z‘R‘ N
® Operand Description ® Example of use

8§ Source operand, data format must conform LD X0

to BCD code format e e L 510 ] BIN DO D10

D: Destination operand.

®  Function Description

When the power flow is valid, S is converted
into an integer by 16-bit BCD code, and the
result is assigned to D.

When X0=ON, D0=0x5555 (21845) is converted into an integer by 16-bit
BCD code and assigned to D10, D10=0x15B3 (5555).

® Precautions

When the data format of S does not conform
to the BCD code format, the system reports an
operand error, does not perform conversion,
and the content of D remains unchanged.

6.5.10 DBIN: 32-bit BCD code conversion double word instruction

6.5.11

Ladder Diagram: Applicable models | VC1 VC3
— — N @ ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: DBIN (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant |[KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C \Y% R N
D DINT KnY | KnM | KnS |KnLM D C \Y% R N
®  Operand Description ® Example of use
S Source operand LD MO

D: Destination operand | M-O [ DBIN 20 Sto ] DBIN DO D10

®  Function Description

1. When the power flow is valid, S is
When M0=0N, (D0, D1) = 0x64 (100) is converted into a long integer by

32-bit BCD code, and assigned to (D10, D11), (D10, D11) = 0x40 (64).

converted into a long integer by 32-bit BCD
code, and the result is assigned to D.

2. The data format of S must conform to the
BCD code format

®  Precautions

When the data format of S does not conform
to the BCD code format, the system reports an
operand error, does not perform conversion,

and the content of D remains unchanged.

GRY': Word conversion 16-bit gray code instruction

Ladder Diagram: Applicable models | VC1 VC3

|{ GRY s} o) ] Affect the flag Zero flag Carry flag Borrow flag

Command list: GRY (S) (D) Step size 5

Operand| Type Applicable devices Index
s INT Constant‘KnX‘ KnY ‘ KnM‘ KnS ‘KnLM‘KnSM’ D ’ SD ’ c ‘ T ’ Vv ‘ z ‘ R N
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‘D‘INT‘ ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘D‘ ‘C‘T‘V‘Z‘R‘ x/‘
®  Operand Description ® Example of use

S Source operand LD MI100

D: Destination operand I—ng—[ GRY 1133IJDD ]13?354 ] GRY DO D10

®  Function Description

When the power flow is valid, S is converted
When M100=0ON, D0=0x2710 (10000) is converted from integer to 16-bit

from an integer to a 16-bit Gray code, and the
Gray code and assigned to D10, D10=0x3498 (13464).

result is assigned to D.

6.5.12 DGRY: Double word conversion 32-bit Gray code instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| - DY (& o) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: DGRY (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant | KnX| KnY | KnM | KnS |KnLM |KnSM| D SD C \% R J
D DINT KnY | KnM | KnS |KnLM D C \Y% R S
®  Operand Description ® Example of use
§: Source operand LD X0
D: Destination operand I—L DGRY ESDDDD %%248 1 DGRY DO D10

®  Function Description

When the power flow is valid, S is converted
When X0=ON, (D0, D1)=0x7A120 (500000) is converted from long

integer to 32-bit Gray code, and assigned to (D10, D11), (D10,
D11)=0x471B0 (291248).

from a long integer to a 32-bit Gray code, and
the result is assigned to D.

6.5.13 GBIN: 16-bit Gray code conversion word command

Ladder Diagram: Applicable models | VC1 VC3
|—| F—-_ GBIN (5} o) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: GBIN (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant [KnX| KnY | KnM | KnS [KnLM |[KnSM| D SD C T \% z R
D INT KnY | KnM | KnS |KnLM D C T \Y% z R v
®  Operand Description ® Example of use
S Source operand LD M100

L Moo 5000 7439
D: Destination operand I_-_y GEIN D0 010 1 GBIN DO D10

®  Function Description

When the power flow is valid, S is converted
When M100=0ON, D0=0x1388 (5000) is converted into an integer by 16-

into an integer by 16-bit Gray code, and the
bit Gray code and assigned to D10, D10=0x1DOF (7439).

result is assigned to D.

VC series small programmable controller programming manual




106 Chapter 6 Application Instruction

6.5.14 DGBIN: 32-bit Gray code conversion double word instruction

Ladder Diagram: Applicable models | VC1 VC3
|_| T DeBIN () v ] Affect the flag Zero flag Carry flag Borrow flag
Command list: DGBIN (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant |[KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C \Y% R v
D DINT KnY | KnM | KnS |KnLM D C \% R y
®  Operand Description ® Example of use
§: Source operand | -xo [ DGBIN 335378 E?E%D ] LD X0
D: Destination operand — DGBIN DO D10

®  Function Description
When the power flow is valid, S is converted When X0=ON, (D0, D1)=0xA0012 (655378) is converted into a long

to a long integer by 32-bit Gray code, and the integer by 32-bit Gray code, and assigned to (D10, DI11), (D10,
result is assigned to D. D11)=0xC001C (786460).

6.5.15 SEG: Word conversion 7-segment code instruction

Ladder Diagram: Applicable models | VC1 VC3
|—| — SE6 (s} o) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: SEG  (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant [KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y z R y
D INT KnY | KnM | KnS |KnLM D C T \Y z R N
®  Operand Description ® Example of use
§: Source operand, S<15 LD X0

D: Destination operand I_x&_{ SEG 1113 11110 ] SEG DO D10

®  Function Description

When the power flow is valid, S is converted
When X0=0ON, D0=0x0F (15) is converted from integer to 7-segment code

and assigned to D10, D10=0x71 (113).

from an integer to a 7-segment code, and the
result is assigned to D.

®  Precautions

When S>15, the system reports an Operand
error, does not perform conversion, and the
content of D remains unchanged.
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6.5.16 ASC: ASCII code conversion command

Ladder Diagram: Applicable models | VC1 VC3
— 1 asc (158} @) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list:ASC  (S1~S8) (D) Step size 19
operand | Type Applicable devices Index
S1 INT | Constant
S2 INT | Constant
S3 INT | Constant
S4 INT | Constant
S5 INT | Constant
S6 INT | Constant
S7 INT | Constant
S8 INT | Constant
D INT D Cc T \Y% z R N
® Operand Description ® Example of use
S§1~S8: source operands (less than 8, the LD MO
remaining characters are filled with 0) m 12849 ASC
Only supports characters whose ASCII codes B londe: O ] 12345678 DO

are 0x21~0x7E (keyboard input, supplement
with 0XO00 if less than 8 characters)

. When M0=ON, ASCII conversion is performed, and the data is stored in
D: Destination operand

two ways:
® Function Description (1) If SM85=OFF, the exccution result is: D0=0x3231, D1=0x3433,
When the power flow is valid, the strings S1 D2=0x3635. D3=0x3837.

to S8 are converted into ASCII codes, and the
result is assigned to the D starting element.
When SM85=OFF, the high and low bytes of
each D element store two ASCII code data,
when SM85=0N, each D eclement low byte
stores one ASCII code data.

(2) If SM85=0N, the execution result is: D0=0x31, D1=0x32, D2=0x33,
D3=0x34, D4=0x35, D5=0x36, D6=0x37, D7=0x38.

6.5.17 ITA: 16-bit hexadecimal number conversion ASCII code command

Ladder Diagram: Applicable models | VC1 VC3
|—| — ITA 51 o) (52} ] Affect the flag Zero flag Carry flag Borrow flag
Command list: ITA (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT | Constant [KnX| KnY | KnM | KnS [KnLM |KnSM| D SD C T \Y% z R N
D INT KnY | KnM | KnS |KnLM D C T \Y% z R N
S2 INT | Constant [KnX| KnY | KnM | KnS [KnLM |KnSM| D SD C T \Y% z R N
®  Operand Description ®  Precautions
S1: Source hexadecimal data to be 1. When S1 and D use Kn addressing, Kn=4.
converted; 2. When S2 is not between 1 and 256, the system reports an operand error, does not
D: Destination operand perform conversion, and the content of D remains unchanged.
$2: Number of ASCIl codes 3. If S1 is Constant, S2>4, the default S2=4 processing. By default, no more operand
(1=82<256) errors are reported.
®  Function Description ® Example of use
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When the power flow is valid,
convert the hexadecimal numbers
starting from the S1 element into S2
ASCII codes, and assign the result to
the D starting element. When
SM85=OFF, the high and low bytes
of each D element store two ASCII
code data, when SM85=0ON, each D
element low byte stores one ASCII
code data.

MO
ITA 16#9576

LD MO
ITA 16#9876 D208

14393

D20 8

1

When M0=0ON, ITA conversion is performed, and the data is stored in two ways:
(D)If SM85=O0FF, the execution result is: D20=0x3839, D21=0x3637.

(2)If SM85=0ON, the execution result is: D20=0x39, D21=0x38, D22=0x37,
D23=0x36.

6.5.18 ATI: ASCII code number conversion 16-bit hexadecimal command

Ladder Diagram: Applicable models | VC1 VC3
|—| 1L ATI (s1) 122 (52} ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: ATI (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT | Constant [KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y A R
D INT KnY | KnM | KnS |KnLM D C T \Y z R N
S2 INT | Constant [KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y A R N
®  Operand Description ®  Precautions
S1: Source ASCIl code data to be 1. When S1 and D use Kn addressing, Kn=4.

converted

0x30<S1<0x39 or 0x41<S1<0x46 (when
SM85=0FF, both high and low bytes of S1
need to meet this range)

D: Destination operand

$2: Number of ASCII codes (1<52<256)

®  Function Description

When the power flow is valid, the S2
ASCII code data starting from the Sl
element is converted into hexadecimal
data, and the result is stored in the D
starting element every 4 bits. When
SM85=0FF, the high and low bytes of
each D element store two ASCII code data;
when SM85=0N, each D element low byte
stores one ASCII code data.

6.5.19 LCNV: Project conversion command

2. When S1Not at 0x30~0x39 or 0x41~0x46, or when S2 is not between 1
and 256, the system reports an operand error, does not perform the conversion,
and the content of D remains unchanged.

3. If S1 is Constant, when SM85=0FF and S2>2, the default S2=2 processing.
When SM85=0ON and S2>When 1, the default S2=1 processing. By default,

no more operand errors are reported.

® Example of use

LD MO
o 14648 34370 ATl DIO
MI D10 130 4 ] D30 4

Source data: D10=0x3938, D11=0x3736, D12=0x3534, D13=0x3332.

When M0=ON, ATI conversion is performed, and the result is as follows
according to the data storage method:

(1)If SM85=OFF, the execution result is: D30=0x8967.

(2)If SM85=0ON, the execution result is: D30=0x8642.

Ladder Diagram: Applicable models | VC3
— —— LCHV (51 52 [0V )] 1 Affect the flag Zero flag Carry flag Borrow flag
Command list: LCNV (S1) (S2) (D) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT D \% R
S2 INT D \% R
D INT D \% R
S3 INT | Constant D \Y R

VC series small programmable controller programming manual




Chapter 6 Application Instruction 109

®  Operand Description ®  Precautions
S1: The starting address of the Source It is practical to convert the four data in the table, such as the low point
operand to be converted measurement value should be less than the high point measurement value.

82: Conversion table start address Conversion results outside the integer range will be inaccurate. Dn If it is greater

D: Store the starting address of the
conversion result

$3: The number of data to be

than 32767, it is 32767, and if it is less than -32768, it is -32768.

® Example of use

Converted( 1 Ss3§64) —L{ MoV 282 %?SUD 1 LDI M 1

®  Function Description fowy wmo noo ] MOV 282 D1000
When using the analog input module to T omv 20 mow ] MOV 3530 D1001
read the external analog signal, this - MOV 260 D1002
command can be used to convert the " - MOV 3650 D1003
original analog reading value into the = Z;SE J LDI M4
‘c/(;;rl?pondmg engineering  reading i ::: j::: z;;é j MOV 282 D100
When using a temperature or analog wr o 0 os MOV 3530 D101
module for temperature or analog { s000 ] MOV 1906 D102
measurement  applications, if  the . i?: ! MOV 0 D103
temperature or engineering reading L movoosmes ] MOV 5000 D104
value measured by the PLC deviates v i Dom oo 5 1 MOV -115 D105
from the results measured by a standard LD M2

thermometer or related standard

LCNV D100 D100

to make linear corrections as Correction D1000 D200 6
of actual measurements. When M2=ON, perform LCNV conversion, and according to the data storage

instruments, this instruction can be used

method, the result is as follows:

D200 =260
| Vil o
conversion table , high point D201 = 3650

Fill in the low point measurement in the

D202 = 1955

measurement VMH and the

corresponding low point standard value D203 =-34
D204 =5184

V
SL Standard value with high point D205 = -154

SH There are four parameters in total;
when performing linear transformation,
the source data is calculated by the
following formula to generate the
corresponding target standard value. in

D
N for the original input data, " for the
conversion result data.

A= (Vg =V ) [(Vyy = Vi) *10000
B =Vg — (V) * A/10000)
D, = (S, * A/10000) + B

6.5.20 RLCNV: Floating point engineering conversion instruction

Ladder Diagram: Applicable models | VC3
— ———c RLcHv @D 5 oy £53) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: RLCNV  (S1) (S2) (D) (S3) Step size 12
Operand| Type | Applicable devices Index
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S1 REAL D \Y R

S2 REAL D \Y R

D REAL D \Y R

S3 INT | Constant D \% R
®  Operand Description ®  Precautions
S1: The starting address of the Source It is practical to convert the four data in the table, such as the low point
operand to be converted measurement value should be less than the high point measurement value.
82: Conversion table start address Conversion results outside the integer range will be inaccurate. Dn If it is greater

D: Store the starting address of the
conversion result

$3:The number of data to be

than 32767, it is 32767, and if it is less than -32768, it is -32768.

{
converted(1<83<64) Example of use
282, 0000
. L n
®  Function Description [ mOY  282.0000 D100D ]
When using the analog input module to 3530, 000
read the external analog signal, this I ®mOv  3530.000  D1002 ]
command can be used to convert the 260. 0000
original analog reading value into the [ EmOv  260.0000  D1004 1
corresponding  engineering  reading 3650. 000
value. ' Emoy  3650.000 D106 ]
When using a temperature or analog n #ee. e
| g [ EMOV 2320000 D100 ]
module for temperature or analog
L . 3530, 000
measurement  applications, if the
. . d H EMOV 3530, 000 nioz 1
mperature or engineering readin
temperature or engineering ea. g S
value measured by the PLC deviates [ v 1sos.000 D104 ]
from the results measured by a standard P —
thermometer or related standard [ mmov  0.000000 D108 1
instruments, this instruction can be used S000. 000
to make linear corrections as Correction i ®mOv  S000.000 D108 ]
of actual measurements. -115. 000
Fill in the low point measurement in the [ EmOv - -115.000 D110 1
V 252, 0000 252, 0000 260, 0000
i i i nz
conversion table V', , high point EM [ RCE D100 D1000 — s ]
measurement VMH and the When M2=ON, perform RLCNV conversion, according to the data storage
corresponding low point standard value method, the result is as follows:

D200(D201) =260

D202(D203) =3650
VSH There are four parameters in D204(D205) =1955

VSL Standard value with high point

total;  when  performing  linear D206(D207) = -34.3288
transformation, the source data is D208(D209) = 5184.267
calculated by the following formula to D210(D211) = -154.357
generate the corresponding target

standard value. in Sn for the original

input data, Dn for the conversion result
data.
A= (Vs =V ) [(Vyy, =V ) ¥10000

B =V, —(V,, * A/10000)

D, = (S, * A/10000) + B
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6.6 Word Logic Operations

6.6.1

WAND: Words and Instructions

Ladder Diagram: Applicable models | VC1 VC3

— +—— wan (o ¢52) i 1 Affect the flag

Instruction list: WAND (SI) (S2) (D) Step size !

Operand| Type Applicable devices Index
S1 INT | Constant | KnX| KnY | KnM KnS | KnLM | KnSM D SD C T \Y y4 R v
S2 INT | Constant | KnX| KnY | KnM | KnS |KnLM | KnSM | D SD C T \Y Z R N
D INT KnY | KnM | KnS | KnLM D C T \Y Z R N

®  Operand Description ®  Example of use

S1: Source operand 1 LD MO

Mo &0 50 48 WAND DO

S§2: Source operand 2 YAND DO L1 D10 ]

.. D1 D10

D: Destination operand

®  Function Description

When  MO=ON,  D0=2#0000000000111100  (60)  and

When the power flow is valid, S1 and S2 are bitwise

(logical AND, and the result is assigned to D.

6.6.2 WOR: Word or instruction

D1=2#0000000000110010 (50) bit logical AND, the result is
assigned to D10, D10=2#0000000000110000 (48).

Ladder Diagram: Applicable models | VC1 VC3

|—| — WoR (5D (52} i) 1 Affect the flag

Instruction list: WOR (S1) (§2) (D) Step size !

Operand| Type Applicable devices Index
Sl INT | Constant [KnX| KnY | KnM | KnS |KnLM |KnSM | D SD C T \ Z R V
S2 INT | Constant [KnX| KnY | KnM | KnS |KnLM |KnSM | D SD C T \ Z R V
D INT KnY | KnM KnS | KnLM D C T V y4 R \

®  Operand Description ®  Example of use

S1: Source operand 1 LD MO
§2: Source operand 2 i WOR gg g? gfo ] WOR DO
D: Destination operand D1 D10

®  Function Description When X0=0N, DO0=2#0000000000111100(60) and

When the power flow is valid, S1 and S2 are

logically ORed, and the result is assigned to D.

6.6.3 WXOR: Word XOR Operation

D1=2#0000000000110010(50) bit logical OR, the result is assigned to
D10, D10=2#0000000000111110(62).

Ladder Diagram: Applicable models | VC1 VC3

— — wxor 50 (52) o ] Affect the flag

Instruction list: WXOR (SI) (S2) (D) Step size !

Operand| Type Applicable devices Index
S1 INT | Constant| KnX |KnY| KnM KnS | KnLM | KnSM D SD C T Vv z R \/
S2 INT | Constant| KnX |KnY| KnM KnS | KnLM | KnSM D SD C T Vv z R \/
D INT KnY| KnM KnS | KnLM D C T V z R v
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MO

®  Operand Description [ )
S1: Source operand 1
$2: Source operand 2
D: Destination operand
When

®  Function Description

When the power flow is valid, S1 and S2
are logically XORed by bit, and the result
is assigned to D.

6.6.4 WINV: Word inversion operation

Example of use

LD MO0
&0 50 14
VEIOR DO D1 Do 1 WXOR DO D1
D10
MO0=0ON, D0=2#0000000000111100(60) and

D1=2#0000000000110010(50) bit logical XOR, the result is assigned to D10,
D10=2#0000000000001110(14).

Ladder Diagram: Applicable models | VC1 VC3

— —x v s o) ] Affect the flag

Instruction list: WINV (§) (D) Step size 5

Operand| Type Applicable devices Index
S INT |Constant| KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y 4 R S
D INT KnY| KnM KnS | KnLM D \Y Z R S

®  Operand Description ®  Example of use

S: Source operand - — - LD X0

D: Destination operand LESLE Do ] WINV DO D10

®  Function Description When X0=ON, invert D0=(3232) by bit logic, and assign the result to D10,

When the power flow is valid, the bitwise D10=(-3233).

logic of S is negated, and the result is

assigned to D.

6.6.5 DWAND: Double Word and Instruction

Ladder Diagram: Applicable models | VC1 VC3

— — oo 2 (s2) @ 1 Affect the flag

Instruction list: DWAND (SI) (SI) (D) Step size 10

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y R \
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y \
D DINT KnY| KnM KnS | KnLM D \Y v

®  Operand Description ®  Example of use

LD X0

S1: Source operand 1 0
§2: Source operand 2 D AND

D: Destination operand

®  Function Description

When the energy flow is valid, S1
and S2 are bitwise logically AND,

and the result is assigned to D.
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1234567 AEFTRS4Z 1217542
no nz

nin

] DWAND DO D2 DI10

When X0=ON, (D0, D1)=2#100101101011010000111 (1234567) and (D2,
D3)=2#100101101011010000111110 (9876542) bit logical AND, the result is
assigned to (D10, D11), (D10, D11)=2#100101001010000000110 (1217542).
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6.6.6 DWOR: Double word or instruction

Ladder Diagram: Applicable models | VC1 VC3
|— —— oDwWR 52 (s2) o) ] Affect the flag
Instruction list: DWOR _(S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |KnY | KnM | KnS | KnLM | KnSM D SD C \Y% R RN
S2 DINT | Constant | KnX |KnY | KnM | KnS | KnLM | KnSM D SD C \Y% R RN
D DINT KnY | KnM | KnS | KnLM D Cc \Y% R \
®  Operand Description When the power flow is valid, S1 and S2 are logically ORed, and the result is assigned to D.
S1: Source operand 1 L4 Example of use
§2: Source operand 2 10 135600 B5SSE95T  RSEA003 LD X0
D: Destination operand DWOE DO Dz mo 1 DWORD D0 D2 D10

®  Function Descripti
unction Description When  X0=ON, (D0, DI1)=2#100001000110110000  (135600) and (D2,

D3)=2#11111010000101100110110111 (65558967) bit logical OR, the result is assigned to
(D10, D11), (D10, D11)=2#11111010100101100110110111 (65690039).

6.6.7 DWXOR: Double Word XOR Instruction

Applicable models | VC1 VC3

Ladder Diagram:
F— +—— bwxor 52 (52} 2 ] Affect the flag
Instruction list: DWXOR (SI) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD Cc \Y% R v
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD \Y% R R
D DINT KnY| KnM KnS | KnLM D C \Y% R \
®  Operand Description ®  Example of use
SI: SOurCe Operand 1 X B53454 753950 158760 LD XO
IW{OR DO oz Do 1
$2: Source operand 2 DWXOR DO D2 D10
D: Destination operand When X0=ON, (D0, D1)=2#10011111100010001110 (653454) and
®  Function Description (D2,D3)=2#10111001010010100110 (758950) bitwise logical XOR, the
When the energy flow is valid, S1 and S2 are result is assigned to (D10, D11), (D10, D11) ) =2#100110110000101000
bitwise logically XOR, (158760).
The result is assigned to D.
6.6.8 DWINV: Double word negation instruction
Ladder Diagram: Applicable models |[VC1 VC3
DWINV S, D
— — L @ ] Affect the flag
Instruction List: DWINV (S) (D) Step size 7
Operand| Type Applicable devices Index
S DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD C Vv R \
D DINT KnY| KnM KnS | KnLM D C \Y R \
®  Operand Description ®  Example of use
S: Source operand 10 BS43790  -RS437A1 LD X0
DWINY IO nio ] DWINV DO D10
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D: Destination operand When X0=0N, (D0, D1)=2#11000111101100110101110 (6543790) is inverse by bit logic,
and the result is assigned to (D10, D11), (D10, D11)

®  Function Description
=2#11111111111111111111111111111111111111100111000010011001010001 (-6543791).

When the power flow is valid,
negate the bitwise logic of S, and
assign the result to D

6.7 Bit Shift Rotation Instruction

6.7.1 ROR: 16-bit rotate right instruction

Ladder Diagram: Applicable models VC1 VC3

—— —{ ROR (51 o) (52)

| ] Affect the flag Carry flag SM81

Instruction list: ROR (§1) (D) (S2) Step size 7

Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY [KnM| KnS | KnLM | KnSM | D SD C T \Y Z R N
D INT KnY |KnM| KnS | KnLM D C T \Y Z R N
S2 INT |Constant| KnX | KnY |[KnM| KnS | KnLM | KnSM | D SD C T \Y Z R N

®  Operand ®  Example of use

Description LD MO

S1: Source operand 1 1o . o pimee R . : EU
D: Destination operand ROR DO D10 3

82: Source operand 2

. Right loop -
®  Function High —> :_ Low T
Description |
When the power flow is ljojojojojojojojojojo|l]|o sy |
valid, the data of S1 is N=3 : |
cyclically shifted to the [ After one L :
right by S2 bits and {} execution i —l |
assigned to D. At the same High |
time, the last bit of the shift Loy |
is stored in the Carry flag Oj1rj1rj14y0j0j0j0j0j0j0j0jo0ojoj1]o0 |
SM81). t
(SMSD S —— —
®  Precautions I
S2 range is greater than or
) . smg1| 0
equal to 0; when S1 is Kn
addressed, Kn must be  \yhen MO=ON, D0=2#1000000000010011 (-32749) cyclically shifts 3 bits to the right, the result is
equal to 4. assigned to D10, the final bit of the shift is stored in the Carry flag, D10=2#0111 0000 0000 0010
(28674), SM81= OFF
6.7.2 ROL: 16-bit rotate left instruction
Ladder Diagram: Applicable models VC1 VC3
—— — RoL st o) (52)
| : Affect the flag Carry flag SM81
Instruction list: ROL S1) (D) (S82) Step size 7
Operand| Type Applicable devices Index
S1 INT | Constant | KnX | KnY | KnM KnS | KnLM | KnSM D SD C T V z R v
D INT KnY | KnM KnS | KnLM D C T Vv z R v
S2 INT | Constant | KnX | KnY | KnM KnS | KnLM | KnSM D SD C T Vv z R v
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® Operand ®  Example of use
Description 1o -18432  -32757
S1: Source operand 1 t— ROL DO D10 ¢

D: Destination operand
$2: Source operand 2
®  Function
Description

When the power flow is
valid, the data of S1 is
cyclically shifted to the left
by S2 bits and assigned to
D. At the same time, the
last bit of the shift is stored
in the Carry flag (SM81).

(] Precautions

S2 range is greater than or
equal to 0; when S1 is Kn
addressed, Kn must be

[y

T
igh |

Left loop

‘—

LD MO
] EU
ROL DO D10 4

Low

1 {01 ]1]1]0O0

000100

|
|
r____I

High

N=4

ﬂ After one
execution

%

L

equal to 4. When X0=0ON, D0=2#1011100000000000(-18432) cyclically shifts 4 bits to the left, the result
is assigned to D10, the final bit of the shift is stored in the Carry flag,
D10=2#1000000000001011 (-32757), SM81=OFF.
6.7.3 RCR: 16-bit rotate right instruction with carry
Ladder Diagram: Applicable models VC1 VC3
| KR sV @ ¢z ] Affect the flag Carry flag SM81
Instruction list: RCR S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
Sl INT |Constant| KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \Y Z R y
D INT KnY| KnM KnS | KnLM D C T Vv z R v
S2 INT | Constant| KnX |KnY| KnM KnS | KnLM | KnSM D SD C T Vv z R v
®  Operand Description ®  Example of use
S1: Source operand 1 LD MO
D: Destination operand = B e S S . ELCJ:R 50 DL 3

§2: Source operand 2
®  Function Description

When the power flow is valid, the
data of S1 is shifted to the right with
the carry bit (SM81) and the result
after the S2 bit is shifted to the right
is assigned to D.

®  Precautions
S2 range is greater than or equal to
0; when S1 is Kn addressed, Kn

must be equal to 4.

High

With progressive
right loop

1

Low

[1]o]ofo]o

[ofofofofofo]s]o[]u]u

N=3

High

f After one

{} execution

1

|
|
|
| SM81

Low

[2]sfs]sfofofofofofofofofofo]s]o]

|

|

|

|

|

|

§ ) |
L)Iﬁglesiwe flags|
|

|

|

|

|

|

SM81 |z|'_ =

When M0=0ON, D0=2#10000000000010011(-32749) with carry SM81=0ON to rotate right by
3 bits, the result is assigned to D10, D10=2#1111000000000010 (-4094), SM81=0FF.
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6.7.4 RCL: 16-bit rotate left instruction with carry

Ladder Diagram: Applicable models VC1 VC3

— — RCL £7) D 52

| s @ 2 ] Affect the flag Carry flag SM81

Instruction list: RCL. (S1) (D) (52) Step size 7

Operand| Type Applicable devices Index
S1 INT | Constant | KnX| KnY | KnM | KnS |KnLM |[KnSM | D SD C T \Y z R N
D INT KnY | KnM | KnS | KnLM D C T \Y z R N
S2 INT | Constant | KnX| KnY | KnM | KnS |KnLM |KnSM| D SD C T \ 4 R \

®  Operand ®  Example of use

Description LD Mo
Ho —-18432 —32T63
S1: Source operand 1 }—-—H‘I—[ RCL DO D10 4 1 EU

D: Destination operand
High

$2: Source operand 2

RCL DO D10 4

Left loop with

(- il . progression

By ) FS S FS EI N D B R B

[ ] Function

Description =

N=4

L=

valid, the data of Sl is
cyclically shifted to the left

High

Progressive flags J

T
|
|
I
| 5
[1 After one

execution

Low

[s]ofofolofofo]ofofo]ofofafa]o]]

|
|
|
|
|
When the power flow is : SMs1
|
|
|
|
|

with the carry bit (SM81)
and the result of the S2 bit L——

is assigned to D. When MO=0ON,

SM81

D0=2#1011100000000000 (-18432) with carry (SM81=0FF) cyclically shifted left by

®  Precautions 4 bits, the result is assigned to D10, D10=2#1000000000000101 (-32763), SM81=0ON.

S2 range is greater than or
equal to 0; when S1 is Kn
addressed, Kn must be
equal to 4.

6.7.5 DROR: 32-bit rotate right instruction

Ladder Diagram: Applicable models VC1 VC3

—— ——{ DROR  50) o) (52)

| ] Affect the flag Carry flag SM81

Instruction list: DROR (§1) (D) (82) Step size 9

Operand| Type Applicable devices Index
Sl DINT | Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM | D SD C \Y R \/
D DINT KnY| KnM | KnS | KnLM D C \Y R \/
S2 INT Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM | D SD C T \ Y4 R N

®  Operand Description
S1: Source operand 1

D: Destination operand

S§2: Source operand 2

®  Function Description

When the power flow is valid, the data of
S1 is cyclically shifted to the right by S2
bits and assigned to D. At the same time,
the last bit of the shift is stored in the Carry
flag (SM81).

(] Precautions

®  Example of use

LD MO

Ho 1000000 126000
+—{ DROR DO Dio 3 1 EU

DROR DO D10 3

When M0=ON, D0 (D1)=2#11110100001001000000 (1000000) cyclically
shifts right by 3 bits, the result is assigned to (D10, D11), and the final bit of
the shift is stored in the Carry flag bit, (D10, D11)=2#1 1110100001001000
(125000), SM81=OFF.

Please refer to the ROR instruction legend
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S2Range greater than or equal

to

0;whenS1forWhen addressing Kn, Kn

must be equal to 8.

6.7.6 DROL.: 32-hit rotate left instruction

Ladder Diagram: Applicable models VC1 VC3
DROL  (51) 2 (52}

|—| — ] Affect the flag Carry flag SM81

Instruction list: DROL (S1) (D) (S2) Step size 9

Operand| Type Applicable devices Index
Sl DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD Cc \ R \
D DINT KnY| KnM KnS | KnLM D C \ R \
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD C T V z R v

®  Operand Description
S1: Source operand 1

D: Destination operand

82: Source operand 2

®  Function Description

When the power flow is valid, the
data of S1 is cyclically shifted to the
left by S2 bits and assigned to D. At
the same time, the last bit of the shift
is stored in the Carry flag (SM81).

(] Precautions
S2 range is greater than or equal to 0; when S1 is Kn addressed, Kn must be equal to
4.

®  Example of use

o 1000000 5000000 LD MO
+—{ DROL DO DLO 3 ] EU

DROL DO D10 3
When M0=ON, (D0, D1)=2#11110100001001000000 (1000000) cyclically shifts
right by 3 bits, the result is assigned to (D10, D11), and the final bit of the shift is
stored in the Carry flag, (D10, D11)=2 #1111010 0001001000000000 (8000000),
SM81=0OFF.
Please refer to the ROL instruction legend

6.7.7 DRCR: 32-bit rotate right instruction with carry

Ladder Diagram: Applicable models VC1 VC3

—— —— DRCR (51 o) (s2)

| ] Affect the flag Carry flag SM81

Instruction List: DRCR (S§1) (D) (82) Step size 9

Operand| Type Applicable devices Index
Sl DINT | Constant | KnX |[KnY| KnM | KnS |KnLM |KnSM| D SD C \ R \
D DINT KnY| KnM | KnS | KnLM D C \ R \
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \ Z R \

®  Operand Description

S1: Source operand 1

D: Destination operand

§2: Source operand 2

®  Function Description

When the power flow is valid, the
data of S1 is shifted to the right with
the carry bit (SM81) and the result
after the S2 bit is shifted to the right

is assigned to D.

(] Precautions

®  Example of use

Ho 1000000 125000 LD MO
++—{ DRCE DO D10 3 1
EU

DRCR DO D10 3

1. When MO=ON, (D0,D1)=2#11110100001001000000 (1000000) with carry
(SM81=0FF) cyclically shift right by 3 bits, the result is assigned to (D10,D11),
(D10,D11)=2#1 1110100001001000 (125000), SM81=OFF.

2. Please refer to the RCR instruction legend
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S2 range is greater than or equal to
0; when S1 is Kn addressed, Kn
must be equal to 4.

6.7.8 DRCL: 32-bit rotate left instruction with carry

Ladder Diagram: Applicable models VC1 VC3

—— +—— DRCL S1 /) 52

| s1) » 2] ] Affect the flag Carry flag SM81

Instruction List: DRCL (S1) (D) (S2) Step size 9

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM| D SD C \% R N
D DINT KnY| KnM | KnS | KnLM D C \% R N
S2 INT Constant | KnX |KnY| KnM | KnS | KnLM | KnSM | D SD C T \% Z R N

®  Operand Description

S1: Source operand 1

D: Destination operand

$2: Source operand 2

®  Function Description

When the power flow is valid, the
data of S1 is cyclically shifted to the
left with the carry bit (SM81) and
the result of the S2 bit is assigned to
D.

(] Precautions

S2 range is greater than or equal to
0; when S1 is Kn addressed, Kn
must be equal to 4.

6.7.9 SHR: 16-bit right shift instruction

®  Example of use

LD MO

no 1000000 16000008 EU
—{ DRCL DO D10 4
' : DRCL DO DI0 4

1. When M0=ON, (D0, D1)=2#11110100001001000000 (1000000) with carry
(SM81=0ON) cyclically shift left by 4 bits, the result is assigned to (D10,D11),
(D10,D11)=2# 111101000010010 00001000 (16000008), SM81=OFF.

2. Please refer to the RCL instruction legend

Ladder Diagram: Applicable models VC1 VC3

— ——{ SHR 51 D, 52

| sy @ (52) ] Affect the flag

Instruction list: SHR (S1) (D) (S2) Step size 7

Operand| Type Applicable devices Index
Sl INT Constant | KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \ Z R \
D INT KnY| KnM | KnS | KnLM D C T \ Z R \
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \ YA R \

®  Operand Description

S1: Source operand 1

D: Destination operand

S§2: Source operand 2

®  Function Description

When the power flow is valid, the
result of shifting the data of S1 to the
right by S2 bits is assigned to D.

(] Precautions

®  Example of use

o 31452 982 LD MO
—1 S D0 010 5 " SHR DO D10 5

. "_‘*'_""’:‘f‘ . Shift 5 places
implementation to the right ,
High L4

Low
[0[1]1]1]1Jo[1 o1 T1fo[1]1]1]0]0]

After
implementation

I'L‘,’l

(0jojofojofof1]1]1]1]0]1]0]1]1]0]
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S2 The range is greater than or equal
to 0; when S1 addresses Kn, Kn

When M0=ON, D0=2#0111101011011100 (31452) is shifted to the right by 5 bits,
and the result is assigned to D10, D10=2#0000001111010110 (982).

must be equal to 4.

6.7.10 SHL: 16-bit left shift instruction

6.7.11

Ladder Diagram: Applicable models VC1 VC3

— — s sw w (52) ] Affect the flag

List of instructions: SHL. (1) (D) (52) Step size 7

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD Cc T \Y% z R \
D INT KnY| KnM KnS | KnLM D C T \Y% z R RN
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD C T \Y% z R v

®  Operand Description ®  Example of use

S1: Source operand 1 |—4MD 31452 28160 LD MO

D: Destination operand — Sk 0 n ¥ 1 sHL Do D10 7

§2: Source operand 2 ~ Before

®  Function Description 1m;nlun‘<.-ln';‘atlon 4 Shift 7 bits left Low

When the power flow is valid, the |0|1 |1 |1 I1 |0|1 |0 |1 |1 |0 |1 |1 |1 |0|0|

result of shifting the data of S1 to the

left by S2 bits is assigned to D. After

implementation

([ ] Precautions | "

|6|1 [1]o][1[1[1]0 o000 |0|0|0|6|

When M0=ON, D0=2#0111101011011100 (31452) is shifted left by 7 bits, and the
result is assigned to D10, D10=2#0110111000000000 (28160).

S2 The range is greater than or equal
to 0; when S1 addresses Kn, Kn
must be equal to 4.

DSHR: 32-bit shift right instruction

Ladder Diagram: Applicable models VC1 VC3

[— +——— bpsiR 1) o} (s2) ] Affect the flag

Instruction list: DSHR (S1) (D) (52) Step size 9

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM| D SD C \% R J
D DINT KnY| KnM KnS | KnLM D C \Y% R \
S2 INT Constant | KnX |KnY| KnM | KnS | KnLM | KnSM | D SD C T \% Z R J

®  Operand Description ®  Example of use

S1: Source operand 1 I_{mu 1939381420 1893927 LD MO

D: Destination operand —L o W 2iE H ! DSHR DO D10 10

S82: Source operand 2

®  Function Description 1. When MO=0N, (D0,D1)=2#01110011100110001001110010101100

(1939381420) is shifted right by 10 bits, and the result is assigned to (D10,D11),
(D10,D11)=2#00000000000111001110011000100111 (18).

2. Please refer to the SHR instruction legend

When the power flow is valid, the
result of shifting the data of S1 to the
right by S2 bits is assigned to D.

(] Precautions

VC series small programmable controller programming manual




120 Chapter 6 Application Instruction

S2 The range is greater than or equal
to 0; when S1 addresses Kn, Kn
must be equal to 8.

6.7.12 DSHL: 32-bit shift left instruction

Ladder Diagram: Applicable models VC1 VC3
DSHL  (51) o 52

|_| — ] Affect the flag

Instruction List: DSHL (S1) (D) (S2) Step size 9

Operand| Type Applicable devices Index
Sl DINT | Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM | D SD C \Y R N
D DINT KnY| KnM | KnS | KnLM D C \Y R \
S2 INT Constant | KnX |KnY| KnM | KnS | KnLM | KnSM | D SD C T \Y Z R N

®  Operand Description ®  Example of use

§1: Source operand 1 1939381420 1314258944 LD MO

Mo
l%_‘ R o " ! DSHL DO DIO 15

D: Destination operand

82: Source operand 2

1. When M0=ON, (D0, D1)=2#01110011100110001001110010101100 (1939381420)

®  Function Description is shifted to the left by 15 bits, and the result is assigned to

When the power flow is valid, the (D10,D11),(D10,D11)=2#010011100101011000000000000000000000000000000

result of shifting the data of S1 to (134).

the left by S2 bits is assigned to D. 2. Please refer to the SHL instruction legend

([ ] Precautions

S2 The range is greater than or

equal to 0; when S1 addresses Kn,

Kn must be equal to 8.

6.7.13 SFTR: Bit string right shift instruction

Ladder Diagram: Applicable models VC1 VC3

—— — SFTR 51 D 52 53

| (st} @ sz} (53) Affect the flag

Instruction list: SFTR (§1) (D) (52) (S3) Step size 9

Operand| Type Applicable devices Index
s1 BOOL XY | ™M s LM | SM C T N
D BOOL Y| M s LM C T N
S2 INT Constant | KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \ z R \
S3 INT Constant | KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \ z R \

®  Operand Description ® Example of use

S1: Source operand 1 i i i LD MO

D: Destination operand SFTR X0 o 10 3 ] SFTRX0 MI0 10 3

§2: Source operand 2
8§3: Source operand 3
[ ]

[ma9] w18 [ m17 [ mas | mis | mia [ mis| miz] ma | mio]

e ———————
1. When M0=ON, the contents of the 10 units starting from the M10 unit are
shifted to the right by 3 units in units of bits, and the rightmost M10~M12 will

—

Function Description

When the power flow is valid, the

contents of the S2 units starting from the
D unit are shifted to the right by S3 units,
and the S3 data at the rightmost end will

be discarded. At the same time, the
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contents of S3 units starting with S1 unit
will be shifted to the left end of the string.

® Precautions

In left and right order, the large
component number is on the left, and the
small component number is on the right.
S2 The range is greater than or equal to
zero, and the S3 range is greater than or

equal to zero.

6.7.14 SFTL: Bit string left shift instruction

be discarded. At the same time, the contents of the 3 cells starting at cell X0 are
shifted into the left end of the bit string.

2. Before execution: X0=1, X1=0, X2=1. M10=0, M11=1, M12=1, M13=0,
M14=0, M15=1, M16=0, M17=0, M18=0, M19=1.

3. After execution: the contents of X0~X2 remain unchanged. M10=0, M11=0,
M12=1, M13=0, M14=0, M15=0, M16=1, M17=1, M18=0, M19=1.

Ladder Diagram: Applicable models VC1 VC3

— — SFIL 50 (o) (52) (53}

| Affect the flag

Instruction list: SFTL (S1) (D) (S2) (S3) Step size 9

Operand| Type Applicable devices Index
S1 BOOL X Y | M| S LM | SM C T V
D BOOL Y | M| S LM C T V
S2 INT Constant | KnX |KnY [KnM| KnS |KnLM|KnSM| D SD C T \% y
S3 INT Constant | KnX | KnY |[KnM| KnS |KnLM|KnSM| D SD C T \Y y

®  Operand Description ®  Example of use

S1: Source operand 1 LD MO

D: Destination operand }_‘"‘“,_{ crre o on " . SFTL X0 MI10 10 3

$2: Source operand 2
$3: Source operand 3

(] Precautions

1. In left and right order, the large
component number is on the left, and
the small component number is on
the right.

2. The S2 range is greater than or
equal to zero, and the S3 range is
greater than or equal to zero.

®  Function Description

When the power flow is valid, move
the contents of the S2 units starting
from the D unit to the left by S3
units, the leftmost S3 data will be
discarded, and at the same time, the
contents of the S3 units starting with
the S1 unit will be moved to the right
end of the string .

[ w19 [ m18 | 17 | 6] mis | mia | mas] miz | it | mio]
e ——————
1. When MO=0ON, the contents of the 10 units starting from the M 10 unit are shifted

to the left by 3 units in units of bits, and the leftmost M17~M19 will be discarded.
At the same time, the contents of 3 cells starting at cell X0 are shifted into the right

end of the bit string.

2. Before execution: X0=1, X1=0, X2=1. M10=0, M11=1, M12=1, M13=0, M14=0,
M15=1, M16=0, M17=0, M18=0, M19=1.

3. After execution: the contents of X0~X2 remain unchanged. M10=1, M11=0,
M12=1, M13=0, M14=1, M15=1, M16=0, M17=0, M18=1, M19=0.
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6.8 Peripheral Instructions

6.8.1 REFF: Set input filter Constant command
Ladder Diagram: Applicable models |VC1 VC3
I [ REFF (D) (S) ]
Affect the flag
Instruction List: REFF (D) (S) Step size 3
Operand| Type Applicable devices Index
D INT | Constant | KnX[KnY] KnM | KnS [KnLM[KnsM|[ D [sD [ C [ T | V [ Z [ R |
s BOOL X
®  Operand Description ®  Example of use
§: Input filter Constant VC1 VC3: Setting range: LD MO
. no OFF
Ous~64ms, the data larger than 64 is processed as REFF 3 0 ;7 REFF 8 X0
64.
®  Function Description When MO is ON, the filter Constant time for changing the input is
. 8ms.
Set the input filter constants of X0~X7. ms
®  Precautions
The input filter Constant is only valid for the port
used as normal input, not valid for the port used as
high-speed input.
6.8.2 REF: 1/O immediate refresh command
Ladder Diagram: Applicable models |VC1 VC3
REF i) £y
— = » © Affect the flag
Instruction List: REF (D) (S) Step size 5
Operand| Type Applicable devices Index
D BOOL X Y
S INT Constant
®  Operand Description ®  Precautions

D: Start X/Y device to be refreshed
Specify the start device number to be an
integer multiple of 8. Such as X0, X10,
X20... or Y0, Y10, Y20..., the lowest bit
is 0.

S: Number of ports to flush

The refresh points should be 8, 16, ...,
256 (multiples of 8, other values are
wrong)

®  Function Description

Usually, the input and output of the PLC
are executed after the end of the user
program. During operation, if you need
to read the latest input state or want to
update the output state immediately, you
can use this instruction.

1. The number of subscripts to the input ports (Xn, Yn) should be an integer
multiple of 8.

2. The number of (ports) refreshed should also be an integer multiple of 8.

3. Between FOR-NEXT instructions or between CJ instructions, REF is
generally used for immediate processing.

4. When the interrupt processing with I/O action is executed, the I/O refresh is
performed in the interrupt subroutine, the latest input information is acquired
and the operation result is output in time, and the REF instruction is used.

5. For relay-Type output points, the response time of the output points should
be considered.

®  Example of use
no OFF LD MO
| W REF 10 8 REF Y0 8

When MO is ON, the statuses of YO to Y7 are output immediately and are not
affected by the scan cycle.
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6.9 Real Time Clock Instruction

6.9.1 TRD: Real Time Clock Read Command
Ladder Diagram: Applicable models |[VC1 VC3
|_| =t v’ . Affect the flag
Instruction List: TRD (D) Step size 3
Operand| Type Applicable devices Index
o fmw | [ [ Jel | [ Jv[ [rR]Y

®  Operand Description

D: Read out the starting unit stored in the system time,
occupying 7 consecutive units starting from the unit

designated by D

®  Function Description

Read the time in the system and save it in the storage unit

designated by D.

(] Precautions

®  Example of use

o]
TED

LD MO
1 TRD D10

2005
nio

When MO is ON, the system time is sent to the 7 units

as follows:

When a clock setting error occurs in the system, the TRD

read time is unsuccessful.

starting from D10. The execution result of the instruction is

element project clock data element project
SD60 year 2000~2099 | . D10 year
) SD61 moon 1to12 | ___ - D11 moon
S.peual data SD62 day 1to31 | ___ - D12 day
register for real- SD63 | Time 0~23 | _——____ o D13 Time
time clock . -
SD64 Minute 0~% | — — D14 Minute
SD65 second 0~%% | T/ — - D15 second
SD66 Week o~6 | T - D16 Week
6.9.2 TWR: Real Time Clock Write Command
Ladder Diagram: Applicable models |[VC1 VC3
— — TWR Y
| (s) ] Affect the flag
Instruction List: TWR (S) Step size 3
Operand| Type Applicable devices Index
s w [ [ [ [ [ [ [ [o] [ v [[r[
®  Operand Description ®  Example of use

Change the time of the system through TWR, see the figure below:
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§: The device to which the system time
is written

®  Function Description

When the system time is different from
the actual time, the TWR instruction
can be used to change the system time.

® Precautions
1. The written time data must meet the
of the

otherwise the command

requirements Gregorian
calendar,
execution will fail.

2. It is recommended to use edge
triggering as the instruction execution

condition.

xi0
| | {41 [ mov 2004
L mov 1z
L mov T
L mov a
L mov 53
L mov 20
L mov z
x1l 2004
1 | {41 [ THE oio
Mo Z004
—m—{ TED 20 1

2004
010 1
1z
D11 1
T
niz 1
3
s 1
53
D14 1
a0
015 1
z
D16 1

LD X10
EU

MOV 2004 D10
MOV 12 D11
MOV 7 D12
MOV 9 D13
MOV 53 D14
MOV 30 D15
MOV 2 D16
LD Xl11
EU

TWR D10
LD MO
TRD D20

1. When the rising edge of X10 is detected, the time setting value is written to 7

consecutive units of D10.

2. When the rising edge of X11 is detected, the value of 7 consecutive units of

D10 is written into the system time.
3. When MO is ON, read the system time and store it in D20.

Element Project Clock data Element Project
D10 Year 2000~2099 | —————— — SD60 Year
D11 Moon ltol2 | ——— - SD61 Moon
_ D12 Day 1t031 | — - SD62 Day
Data for clock setting D13 Time 023 | ————— — SD63 Time
D14 Minute 0~9 N SD64 Minute
D15 Second o~%9 - SD65 Second
D16 Week 0~6 SD66 Week
6.9.3 TADD: Clock plus instruction
Ladder Diagram: Applicable models |VC1 VC3
— +——{ TADD 51 52 i)
| (51) (52) @ ] Affect the flag Zero flag SM80 Carry flag SM81
Instruction list: TADD (S1) (§2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D SD \Y R V
S2 INT D SD \% R v
D INT D \% R v
®  Operand Description ®  Example of use
S1: Clock data 1 S1 S2 D
The time data is stored in the three D10 23 hours D20 23 hours D30 23 hours
storage units indicated by S1. For D11 59 points D21 58 points | = D31 58 points
data that does not meet the time D12 5 D22 58 D32 57 seconds
seconds seconds
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format, the system prompts an
illegal error of the instruction
operand value.

8§2: Clock data 2

Another time data is stored in the
three storage units indicated by S2.
For data that does not meet the time
format, the system prompts an
illegal error of the instruction
operand value.

D: Time result storage unit

The data processed by time plus is
stored in the 3 storage units pointed
to by D. The Carry flag SM81 and
the Zero flag SM80 will be
affected according to the result of
the processing.

®  Function Description

The data in time format is added,
and the operation rules are
executed according to the time
format.

®  Precautions

The time data involved in the
operation should conform to the
time format:

"Hour" setting range: 0 to 23
"Min" setting range: 0~59
"Second" setting range: 0 to 59

10
FLl—
il
il
i
i
1
no
mld——
EMal
Fly——
ENME0
Hd— —

MoV

MoV

MoV

MoV

MoV

MoV

TADD

T10

T11

23

a9

a9

23

a8

a8

23
D10

23
D10

a9
D11

a9
D1z

23
DZ0

ag
Dz1

ag
Dzz

23
DZ0

23
D30

LD X10

MOV 23 D10
MOV 59 D11
MOV 59 D12
MOV 23 D20
MOV 58 D21
MOV 58 D22
LD MO

TADD DO D20
D30

] LD SM81
OouT Y 10
LD SM80
ouT Y 11

1. When X10 is ON, the time data is sent to 3 points starting from D10 and 3 storage

units starting from D20.

2. When MO is ON, the 3 storage units starting from D10 are added to the 3 storage
units starting from D20, and the processed result is stored in the 3 storage units starting

from D30.

3. The Carry flag (SM81) is ON, and the Zero flag (SM80) is OFF.
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6.9.4 TSUB: Clock Subtract Instruction

Ladder Diagram: Applicable models |VC1 VC3
— +—— TSUB 51 52, 7
| 1 (s2) @ ] Affect the flag Zero flag SM80 Borrow flag SM82
Instruction list: TADD (S1) ( S2) (D) Step size 7
Operand| Type Applicable devices Index
s1 INT D | sD \Y R v
S2 INT D | SD \Y R \/
D INT D \Y R \/
®  Operand Description ®  Example of use
S1: Clock data 1 S1 S2 )
The time data is stored in the three D10 23 hours D20 23 hours D30 23 hours
storage units indicated by S1. For D11 59 points - D21 59 pOintS = D31 59 points
data that does not meet the time D12 58 D22 59 D32 59 seconds
. seconds seconds
format, the system prompts an illegal 5 X0
error of the instruction operand ) x-m [omv 23 o 1 MOV 23 D10
value.
I owv s 3?1 ] MOV 59 D11
$2: Clock data 2 . MOV 58 D12
Another time data is stored in the (LU mz 1 MOV 23 D20
three storage units indicated by S2. b w2 b ] MOV 59 D21
. MOV 59 D22
For data that does not meet the time -
format, the syst ts an illegal oo e Lo MO
ormat, the system prompts an illega B TSUB D10 D20
error of the instruction operand [ mv Eo 22 ] D30
value. m 23 23 23 LD SM8?2
—m— TSUB DD 20 130 1
D: Time result storage unit a2 o OUT Y 10
The data processed by time plus is | B cmo LD SM80
stored in the 3 storage units pointed g_.sm,o_{ i 5 ouT vl
to by D. The borrow flag SM82 and
the Zero flag SM80 will be affected 1. When X10 is ON, the time data is sent to 3 points starting from D10 and 3 storage
according to the result of the units starting from D20.
processing. 2. When MO is ON, the 3 storage units starting from D10 are subtracted from the 3
®  Function Description storage units starting from D20, and the processed result is stored in the 3 storage

Subtract the data in the time format, units starting from D30.

and the Operation rules are executed 3. The borrow ﬂag (SM82) is ON, and the Zero ﬂag (SM80) is OFF.
according to the time format.

®  Precautions

The time data involved in the
operation should conform to the time
format:

"Hour" setting range: 0 to 23
"Min" setting range: 0~59

"Second" setting range: 0 to 59
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6.9.5 HOUR:Chronograph command

Ladder Diagram: Applicable models |[VC1 VC3

F— —1 nwr @ w1 02) 1 | ffect the flag

Command list: HOUR (§) (D1) (D2) Step size 8

Operand| Type Applicable devices Index
S INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R y
D1 INT D \Y R v
D2 BOOL Y M S LM

®  Operand Description

S: Hourly comparison data. Data range 0~32767

DI: Time storage unit

DIThe data unit of D1+1 is kept for hours, and the data
unit of D1+1 is kept for seconds

D2: Alarm output address

When the data of D1 is greater than or equal to the data
specified by S, the alarm point becomes ON output.

®  Function Description

The time that the input contact is in the ON state is judged
in units of hours.

®  Precautions

1. In order to use the current data even after the power of
the PLC is cut off, please designate D1 as the device unit
for power failure retention. If ordinary device units are
used, the current data will be cleared when the power of
the PLC is cut off or the operation is performed from
RUN to STOP.

2. Even if the alarm output D2 is ON, it can continue to
count.

3. The instruction hour is 16-bit integer data. When the
data of the hour is greater than 32767, it starts from O

again.

®  Example of use

w0 1000 LD MO
nov 1000 D100 1 MOV 1000
m 1000 0 0FF
HOWE D100 D200 mio ] D100
nio 110 LD M1
— > HOUR
D100
D200 MI10
LD M10
ouT Y10

1. Set the comparison data of the HOUR instruction when MO is
ON.

2. When M1 is ON, HOUR adds time to the input contact.

3. When the accumulated time of ON state of M1 is greater than
or equal to 1000, M10 is ON state.

6.9.6 DCMP: (=, <, >, <>, >=, <=) date comparison commands

ii‘de'r D|Lag_ralE: . (s1) (s2) o ] Applicable models |VC1 VC3
— — pow< e (52) ) ]
— +—— powe> sz (52) o) ]
— +— b sz (52 722 1|Affect the flag
— —— power= s (52) @) ]
|— —— pewpe= s (52) o) ]
Command list:
DCMP= (SD (S2) (D)
DCMP< (SD (S2) (D)
DCMP> (s1) (s2) (D .
Step size 7
DCMP<> (sD (S2) (D)
DCMP>= (sD (S2) (D)
DCMP<= (sD (S2) (D)
Operand| Type ‘ Applicable devices Index
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s1 INT SD \Y R v
S2 INT SD \Y R
D BOOL Y M LM C T
®  Operand Description ®  Example of use
S1: Date comparison data 1, occupying 3 word SO ’ 2004 : LD SMO
———{  mov 2004 10
units starting from the specified unit of S1, the o MOV 2004 DO
data of the 3 units must conform to the Gregorian r Mov 10 n ] MOV 10 D1
. . 25 MOV 25 D2
calendar format, otherwise the system will report b
X Y P P ®E & e 1 MOV 2004 D10
an operand error. F v 2004 a0 ] MOV 10 D1l
§2: Date comparison data 2, occupy the first 3 10 MOV 24 D12
word units of the specified unit of S2, and the data f we A o J LD X0
24
of the 3 units must conform to the Gregorian [ omov 24 D12 ] DCMP= D0 D10 MO
calendar format, otherwise the system will report = Y 2004 i oer : Bgmzi gg gig m;
an operand error. 2004 2004 OFF
. H DcME< DO D10 131 ] DCMP<>D0 D10
D: The comparison status output, the data meets it x
2004 2004 oy M3
the comparison conditions, D is set to ON, L Dewe> fjm f‘::i \M.i 1 beMPs= Do D10
otherwise it is OFF. [ Dcwe<> D0 D10 "3 1 M4
®  Function Description s o oo g ] DCMP<= D0 D10
BIN comparison is performed on the date data 2004 2004 OFF M5
[ Dcwe<= Do D10 "s ]

starting with S1 and S2 respectively, and D is
assigned to the result of the comparison.

®  Precautions

The date data with S1 and S2 as the starting unit
must comply with the Gregorian calendar,
otherwise an operand error will be reported (for
example: 2004, 9, 31 and 2003, 2, 29 and other
data are not legal).

BIN comparison is performed on the date data starting with DO and

D10 respectively, and the result of the comparison is assigned to the
target data (MO, etc.).

6.9.7 TCMP: (5, <, >, <>, >=, <=) time comparison instructions

r*‘ﬂ’ir D|i“g_”‘[“= I (52) . 1 [Applicable models |VC1 VC3

— ——1 Ttawp< s (52 @ ]

— +—_ ToMP> 57 (52) o) ]

— L TP (52) (52} ) ]|Affect the flag

— — = o (s2) o) ]

F— L o= sz (s2) o) ]

Command list:

DCMP= (s (s> (D
DCMP< (s (s> (D
DCMP> (s1) (s> (D .
Step size 7
DCMP<> (S1) (82) (D)
DCMP>=  (S1) (82) (D)
DCMP<= (S1) (82) (D)

Operand| Type Applicable devices Index
s1 INT D SD \% R J
s2 INT D | SD \% R v
D BOOL Y M LM C T
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®  Operand Description

S1: Time comparison data 1

Occupies the first 3 word units of the specified
unit of S1, and the data of the 3 units must
conform to the 24-hour time format, otherwise
the system will report an operand error.

$2: Time comparison data 2

Occupies the first 3 word units of the specified
unit of S2, and the data of the 3 units must
conform to the 24-hour time format, otherwise
the system will report an operand error.

D: Compare status output, if the data meets the
comparison condition, D is set to ON, otherwise
it is OFF

®  Function Description

BIN comparison is performed on the time data
starting with S1 and S2 respectively, and D is
assigned to the result of the comparison.

®  Precautions

The time data with S1 and S2 as the starting unit
must conform to the 24-hour clock, otherwise an
operand error will be reported (for example: 24,
10, 31 and 13, 59, 60 and other data are illegal)

®  Example of use

SHO

X0

——{ mov

L mov
L mov
L mov
L mov
[ mov

———{  TCME=

L TCME<
L TCME>
H TCME<>

L TCMP>=

[ TCMP<=

20

31

1

20

30

59
20
0
20
0
20
0
20
0
20
0
20

o

59
D12
20

D10

D10
20
D10
20
D10
20

D10

OFF
Mo
OFF
M
ON
Mz

OF
M3

ON
M4

OFF
NS

]

LD SMO

MOV 20 DO
MOV 31 D1
MOV 1 D2
MOV 20 D10
MOV 30 D11
MOV 59 D12
LD X0

TCMP= D0 D10 MO
TCMP< D0 D10 M1
TCMP> D0 D10 M2
TCMP<> D0 D10
M3

TCMP>= D0 D10
M4

TCMP<= DO D10
M5

BIN comparison is performed on the time data starting with DO and D10

respectively, and the result of the comparison is assigned to the target

data (MO,

etc.).

6.9.8 HTOS: Hour, minute, second data second conversion command

Ladder Diagram: Applicable models |VC3
F——1I HTOS 5 ) 1
Affect the flag

Command list: HTOS (S) (D) Step size 5
Operand| Type Applicable devices Index

S INT KnX KnY | KnM KnS C D SD R \

D INT KnY | KnM KnS C D SD R v
®  Operand Description ®  Example of use
S: The start number of the device where the time 3 11415 LD M1

I D10 ]

data before conversion is stored.
D: Save the converted time data device number.
®  Function Description

After converting the time data (hour, minute,
second) of S-S+2 into seconds, save the result in
D.

M
HTOS

1. When M1=0N, convert the time data of hour, minute and second at

HTOS DO D10

the beginning of unit DO into seconds, and save the result in D10. When
D0=3, D1=10, D2=15, D10=11415.

6.9.9 STOH: Hour, minute, second conversion command for second data

Ladder Diagram: Applicable models |VC3
T sron 5 i 1 Affect the flag
List of instructions: STOH (S) (D) Step size 5
Operand| Type Applicable devices Index
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INT KnX | KnY | KnM | KnS SD R \
D INT KnY | KnM | KnS T C SD R
®  Operand Description ®  Example of use
§: The device number where the time data ni 1000 0 LD Ml
before conversion is stored. STOHN DO D10 1 STOH DO D10

D: The start number of the device where

the converted time data is stored.

®  Function Description

Convert the second data of S into hours,

minutes, and seconds, and save the results

in D, D+1, and D+2.

6.10 High-Speed IO Instructions

6.10.1

1. When M1=0N, the second data in DO is converted into hours, minutes and
seconds, and the results are stored in 3 units starting from D10. When D0=1000,
D10=0, D11=16, D12=40

HCNT: High-speed counter drive command

Ladder Diagram: Applicable models |[VC1 VC3

|_| L HT © ) ] Affect the flag

Instruction list: HCNT (D) (S) Step size 7

Operand| Type Applicable devices Index
D DINT
S DINT | Constant | KnX |KnY| KnM | KnS |KnLM |KnSM | D SD \% R J

®  Operand Description

D: Specify the counter number,
the settable range: C236~C263
S§:  Specify the comparison
Constant, which is 32-bit signed
data, the data range
-2147483648~2147483647

®  Function Description

Drive the specified hardware
high-speed counter. All high-
speed counters can only perform
hardware high-speed counting
under the  condition  of
continuous driving. At the same
time, according to S, the action of
the normally open contact of the
high-speed counter is judged.

[ ] Precautions

There are hardware conflicts in
HCNT instruction, SPD
instruction,  external  input
interrupt and pulse capture. Pay
attention to the usage conditions
of all high-speed IOs in the
system. Please refer to Chapter 8
High-speed  Input  Function
Instructions for use.
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®  Example of use 1. When X12 changes from OFF to ON, the hardware counter corresponding to C236 is
initialized, X0 is the pul§egnputdggminal of C236, and C236 counts the external pulse
xm'_csmzas) of X0. When X12 is OFF,g{fris asggpmgal input point, and C236 cannot count the external
Tt OFF pulses of XO0. LD X1
EST 236 ]
Tz 0 2. Action on the contact: R¥fien #%3€urrent value of the counter C236 increases from -6
HONT €236 = 1 {0 -5, the contact of 2368 set’hen the current value of the counter C236 decreases

from -5 to -6, the contact%?'&g%clzsgree-get.

3. When X11 is ON, the RST instruction is executed, the data of C236 is cleared, and
the contact of C236 is disconnected.

The sequence operation of the
operation instance of the
program is as follows:

4_The data for the high-speed tachometer and its contact state are set by the user in the

X10 Rise | | Rise he event of a power failure.

Down

X11| | Reset input
X12  |Start input

X0

Counting
input

i

Cvrrent
alue g

T}}e ('z‘se where_ 1
output has been performed -2

€236 output contact ﬁ

6.10.2 DHSCS: High Speed Count Compare Set Instruction

Ladder Diagram: Applicable models |VC1 VC3

|_| |_[ DHSCS (51) (52) @) ] Affect the flag

Instruction List: DHSCS (S1) (S2) (D) Step size 10

Operand| Type Applicable devices Index
S1 DINT | Constant [KnX| KnY | KnM | KnS |KnLM | KnSM | D SD C \% R V
S2 DINT C
D BOOL Y M S

[ Operand Description

S1: The data to be compared by the high-speed counter is 32-bit DINT data, the data range is -2147483648~2147483647

S§2: High-speed counter, the applicable range of high-speed counter is C236~C263

D: Output bit component object, set the output immediately for Y, M, S and not be affected by the scan cycle
[ ) Function Description

1. The high-speed counter only counts in interrupt mode according to the count input OFF—ON under the condition of the HCNT
drive instruction. When the value of the high-speed counter is equal to S1 in the DHSCS instruction, the bit element specified by
D is immediately set. If it is a Y element, Y The element is output immediately.

2. This instruction can be used when it is desired to output the comparison result to the outside immediately after the comparison
setting of the current value of the high-speed counter is set.
[ Precautions

1. The DHSCS instruction action must be used in conjunction with the HCNT instruction. Only the high-speed counter driven by
the HCNT can the DHSCS be used.

2. The DHSCS instruction operates on the comparison result when the pulse is input. Therefore, even if the high-speed counter
value is changed with DMOV or MOV instruction, DHSCS will not operate.

3. DHSCS (DHSCI, DHSCR, DHSZ, DHSP, DHST) can be used multiple times like ordinary instructions, but the number of
simultaneous driving of these instructions is limited to a total of 8 instructions or less. More than 8 valid instructions are not

executed, and the valid instructions are determined according to the effective order of the instructions.
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4. The maximum allowable frequency of the PLC high-speed counter. For example, when using DHSCS, DHSCI, DHSCR, DHSZ,
DHSP, DHST commands, it will be limited by the maximum response frequency and integrated frequency. For details, refer to
Chapter 8 High-speed Input Function User Guide.

[ Example of use
1 SMZ36
—
] 0
— —— HCHT 236 1000 1
Nz 0 OFF
— —— DHSCS  z000 CE36 ¥i0 1
CZ36 111
— 2

1. When MO is ON, C236 counts X0 from OFF—ON in an interrupted way (the input frequency of X0 refers to the instruction of
high-speed 10), when C236 changes from 999—1000, the C236 contact is set, and when 1001—1000, the C236 contacts Click
reset. When the contact point of C236 drives Y11, the execution of Y11 is determined by the scan of the user program.

2. When M2 is ON, when the DHSCS high-speed command meets the high-speed command requirements mentioned in the
precautions, Y 10 is output immediately when C236 reaches 2000, and is not affected by the scan cycle.

3. When M1 is ON, SM236 is driven and the C236 counter is decremented. When M1 is OFF, SM236 is not driven, and the C236
counter counts up.

6.10.3 DHSCI: High-speed counting compare interrupt trigger instruction

Ladder Diagram: Applicable models |[VC1 VC3

|— —— puscr e (52) (53) | Arect the fiae

Instruction list: DHSCI (§1) (S2) (S3) Step size 10

Operand| Type Applicable devices Index
S1 DINT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM | D SD Cc \Y R v
S2 DINT
S3 INT | Constant

® Operand Description

S1: The data to be compared by the high-speed counter is 32-bit DINT data, the data range is -2147483648~2147483647

82: High-speed counter, the applicable range of high-speed counter is C236~C263

S$3: interrupt number. Interrupt number range: 33~40

[ Function Description

The high-speed counter only counts in interrupt mode according to the count input OFF—ON under the condition of the HCNT
drive instruction. When the value of the high-speed counter is equal to S1 in the DHSCI instruction, it enters the interrupt subroutine
designated by S3. The user can write the program to be executed immediately in the interrupt subroutine.

[ Precautions

1. The DHSCI command action must be used in conjunction with the HCNT command. Only the high-speed counter driven by the
HCNT can the DHSCI be really used.

2. The DHSCI instruction acts on the comparison result when the pulse is input. Therefore, even if the high-speed counter value is
changed by DMOV or MOV instruction, DHSCI will not operate.

3. DHSCI (DHSCS, DHSCR, DHSZ, DHSP, DHST) can be used multiple times like ordinary instructions, but the number of
simultaneous driving of these instructions is limited to a total of 8 instructions or less. More than 8 valid instructions are not

executed, and the valid instructions are determined according to the effective order of the instructions.

4. The maximum allowable frequency of the PLC high-speed counter. For example, when using DHSCS, DHSCI, DHSCR, DHSZ,
DHSP, DHST commands, it will be limited by the maximum response frequency and integrated frequency. For details, refer to
Chapter 8 High-speed Input Function User Guide.

[ Example of use

The user main program is as follows:
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n SM238
¢ LD M1
no 0 OUT SM236
[ [ HCNT  C236 1000 ] D Mo
nz 0 DHSCI 2000 C236 33
[ DHSCI 2000 c238 33 1 b c236
c238 711 ouT Y11
— 2

The interrupt program with user interrupt number 33 is as follows:

Mio Tz20 5 LD M10
—
OUT Y20
1] Y12
H = o 100 2 LD>= D0 100
r 1] OUT Y12
Moy 0 oo MOV 0 DO

1. When MO is ON, C236 counts X0 from OFF—ON in an interrupted way (the input frequency of X0 refers to the instruction of
high-speed 10), when C236 changes from 999—1000, the C236 contact is set, and when 1001—1000, the C236 contacts Click
reset. When the contact point of C236 drives Y11, the execution of Y11 is determined by the scan of the user program.

2. When M2 is ON, when the DHSCI high-speed instruction meets the high-speed instruction requirements mentioned in the
precautions, when C236 to 2000, the interrupt subroutine whose interrupt number is 33 responds immediately and executes the
user program in the interrupt program.

3. When M1 is ON, SM236 is driven, and the C236 counter counts down. When M1 is OFF, SM236 is not driven, and the C236
counter counts up.

4. When C236 has pulse input, when C236 is 2000, it enters the interrupt program whose interrupt number is 33. When M10 is ON,
Y20 is driven, but the output execution of Y20 is related to the scan cycle of the user program. At the same time, it is also judged
that when the data of DO is greater than 100, Y12 is driven and the data of DO is cleared.

6.10.4 DHSPI: High-speed output through position comparison interrupt trigger instruction

Ladder Diagram: Applicable models |VC3
DHSFI s/ sz {53
F— — V| Affect the flag
Instruction list: DHSPI (S1) (S2) (S3) Step size 10
Operand| Type Applicable devices Index
S1 |DINT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM | D SD C \Y R J
S2 DINT SD
S3 INT |Constant
[ ) Operand Description interrupt position is passed again, a position interrupt is
S1: The data to be compared by the high-speed output triggered.
position element is 32-bit DINT data, the data range is - L4 Example of use
2147483648~2147483647 The user main program is as follows:
S2: High-speed output position element, the scope of wm| M o
application is the current position of the output shaft -
S§3: Interrupt number. The range of interrupt numbers is: SET  SMBt 1
45~52 -
L] Function Description SET  SWGZ ]
When the value of the high-speed output position element
is equal to S1 in the DHSPI instruction, enter the interrupt i
subroutine designated by S3; the user can write the " i
program to be executed in the interrupt subroutine. ¥l b1 owser  zom0 D350 54 ]

d Precautions You can select the interrupt number of the interrupt

1. When writing to an SD device, the passing position subroutine as 54 or other high-speed output passing

interrupt is not triggered. After writing, if the desired position interrupt source, and then write the program you
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want to execute when passing the position in the interrupt

subroutine.

6.10.5 DHSCR: High-speed count comparison reset instruction

Ladder Diagram: Applicable models |VC1 VC3
—— —— DHSCR 51 52 i
| (s1) (52) @ ] Affect the flag
Instruction list: DHSCR (§1) (S2) (D) Step size 10
Operand| Type Applicable devices Index
S1 |DINT |Constant| KnX | KnY | KnM | KnS [KnLM |KnSM | D SD \Y R J
S2 |DINT
BOO
D Y M S C
L
® Operand Description HCNT can the DHSCR be really used.

S1: The data to be compared by
the high-speed counter is 32-bit
DINT data, the data range is -
2147483648 ~2147483647

the
applicable range of high-speed
counter is C236~C263

S§2: High-speed counter,

D: The output bit component
object, the  output
immediately for Y, M, S, C and is
not affected by the scan cycle.

reset

The C element can only be S2
itself

[ Function Description

The high-speed counter only
counts in interrupt mode
according to the count input
OFF—ON under the condition of
the HCNT drive
When the value of the high-speed
counter is equal to S1 in the
DHSCR the bit

element specified by D is reset

instruction.

instruction,

immediately. If it is a Y element,
the Y element output
immediately. Use the DHSCR
high-speed comparison reset
instruction when you want to
output the comparison result to
the outside immediately after the
comparison reset of the current

value of the high-speed counter.
° Precautions
1. The DHSCR instruction action

must be used in conjunction with
the HCNT instruction. Only the
high-speed counter driven by the

2. The DHSCR instruction acts on the comparison result when the pulse is input.
Therefore, even if the high-speed counter value DHSCR is changed using DMOV or
MOV instruction, etc., there will be no action.

3. DHSCR (DHSCI, DHSCS, DHSZ, DHSP, DHST) can be used multiple times like
ordinary instructions, but the number of simultaneous driving of these instructions is
limited to a total of 8 instructions or less. More than 8 valid instructions are not executed,
and the valid instructions are determined according to the effective order of the
instructions.

4. The maximum allowable frequency of the PLC high-speed counter. For example,
when using DHSCS, DHSCI, DHSCR, DHSZ, DHSP, DHST commands, it will be
limited by the maximum response frequency and integrated frequency. For details, refer
to Chapter 8 High-speed Input Function User Guide.

[ Example of use
ZMz55 T10
0 LD SM255
outT Y 10
i1 0 LD ML
—— HCNT (253 1000 ] HCNT C255 1000
C255 720 i
:] LD M2
e ] OFF DHSCR 2000 C255 Y1
— M DHSCR 2000 0255 11 ]

1. When M1 and X7 are ON at the same time, C255 counts the phase difference between
X4 and XS5 in an interrupted manner (the input frequency of the phase difference refers
to the instruction of high-speed 10). When the contact drives Y20, the execution of Y20
is determined by the scan cycle of the user program. (Note: C255 is a high-speed counter
with a start bit. The start bit is X7)

2. When M2 is ON, when the DHSCR high-speed command meets the high-speed
command requirements mentioned in the precautions, Y1 is output immediately when
C255 reaches 2000, and is not affected by the scan cycle.

3. When the input pulse of X3 is ahead of X4, SM255 is ON; when the input pulse of
X4 is ahead of X3, SM255 is OFF.

4. When X7 (start signal of C255) is OFF, the C255 counter cannot count.

5. When M1 and X7 are ON at the same time, if X5 is ON, the C255 counter is cleared

to 0, and the C255 auxiliary contact is also cleared.
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6.10.6 DHSZ: High-speed counting interval comparison instruction

Ladder Diagram: Applicable models |VC1 VC3

|— ——_ oHSZ 51 (52) (53} ) Affect the flag

List of instructions: DHSZ (S1) (S2) (83) (D) Step size 13

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM |KnSM | D SD \Y R J
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y R \
S3 DINT C
D BOOL Y M S

° Operand Description the bit element specified by D+1 is reset, and the bit element+2 specified by D is set.

S1:The data 1 to be compared by
the high-speed counter is 32-bit
DINT data, and the data range is
-2147483648~2147483647
$2:The data 2 to be compared by
the high-speed counter is 32-bit
DINT data, and the data range is
-2147483648~2147483647
$3:High-speed the
applicable range of high-speed
counter is C236~C263

counter,

D: Output bit element object, the
processing of Y, M, S is not
affected by the scan cycle

[ ) Function Description

1. The high-speed counter only
counts in interrupt mode
according to the count input
OFF—ON under the condition of
the HCNT drive instruction.

2. When the value of the high-
speed counter is less than S1 in
the instruction: the bit element
specified by D is set, the bit
element specified by D+1 is reset,
and the bit element specified by
D+2 is reset.

3. When the value of the high-
speed counter is greater than or
equal to S1 and less than or equal
to S2: the bit element designated
by D is reset, the bit element
designated by D+1 is set, and the
bit element designated by D+2 is
reset.

4. When the value of the high-
speed counter is greater than S2
in the DHSZ instruction: the bit
element specified by D is reset,

5. If it is a Y element, the Y element will output the corresponding state immediately,
and the output action has nothing to do with the program scan cycle.

() Precautions

1. The action of the DHSZ command must be used in conjunction with the HCNT
command. Only the high-speed counter driven by the HCNT can the DHSZ be used.

2. The DHSZ instruction operates on the comparison result when the pulse is input.
Therefore, even if the high-speed counter value is changed with DMOV or MOV
instruction, etc., DHSZ will not operate.

3. DHSCZ (DHSCI, DHSCS, DHSCR, DHSP, DHST) can be used multiple times like
ordinary instructions, but the number of simultaneous driving of these instructions is
limited to a total of 8 instructions or less. More than 8 valid instructions are not executed,
and the valid instructions are determined according to the effective order of the
instructions.

4. The maximum allowable frequency of the PLC high-speed counter. For example,
when using DHSCS, DHSCI, DHSCR, DHSZ, DHSP, DHST commands, it will be
limited by the maximum response frequency and integrated frequency. For details, refer
to Chapter 8 High-speed Input Function User Guide.

[ Example of use
" ; LD MO
——{ ENT 249 w00 ] HCNT C249 1000
I 0 OFF LD M1
— M Lo aw e w0 ] DHSZ 1500 2000 C249 Y10
51249 112 LD SM249
) ouT Y12
HCHLC Yﬁ) LD C249
ouT Y6

1. When MO is ON, C249 counts up from OFF—ON to X2, and C249 counts down from
OFF—ON to X3. (For the two-phase input frequency, refer to the instruction of high-
speed 10). When C249 changes from 999 to 1000, the contact of C249 is set. Bit, C249
contact reset from 1001—1000. When the contact point of C249 drives Y6, the execution
of Y6 is determined by the scan of the user program.
2. When M1 is ON, when the DHSZ high-speed command meets the high-speed
command requirements mentioned in the precautions, the status of Y10, Y11 and Y12
are as follows:

(1) C249<1500: Y10: ON; Y11, Y12: OFF.

(2) 2000>C249>1500: Y10, Y12: OFF; Y11: ON.

(3) C249>2000: Y10, Y11: OFF; Y12: ON.

The outputs of Y10, Y11, and Y12 are not affected by the scan period.

3. When MO is ON, if X2 counts up from OFF—ON, SM249 is reset. If X3 counts down
from OFF—ON, SM249 is set.
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6.10.7 DHST: High-speed counting table comparison instruction

Ladder Diagram: Applicable models |VC1 VC3

— +—— opHST (500 (s2) (53) Affoct the flag

Instruction list: DHST (§1) (S2) (S3) Step size 10

Operand| Type Applicable devices Index
S1 DINT D R
S2 INT Constant
S3 DINT C

L] Operand Description output operation, using the DHST table to compare

S1: Data start unit for table comparison (D element start
number). The three D elements connected with the
serial numbers are used to designate the data to be
compared by the high-speed counter, the serial
numbers of the Y elements and their corresponding
output states. these four serial number connected to
D The components are collectively called a record.
82: The number of records to compare, the data range is
1to 128

83: High-speed counter, applicable to C236~C263

[ ] Function Description

1. The high-speed counter only counts in an interrupt
mode according to the count input OFF—ON under the
condition of the HCNT drive instruction.

2.When the value of the high-speed counter is equal to the
current data to be compared and recorded, the
corresponding data is output according to the recorded
data. Y Component status, the output object can only
be Y element.

3.The output action has nothing to do with the scan
cycle, the current record specifies the Y The
element will immediately output the specified state.
4.When you want the user program to compare data
andYWhen the component performs an immediate

output instructions.

[ ) Precautions

1. The DHST instruction action must be used in
conjunction with the HCNT instruction. Only the high-
speed counter driven by the HCNT can DHST be
executed correctly.

2. The DHST instruction operates on the comparison
result when the pulse is input. Therefore, even if the high-
speed counter value is changed with DMOV or MOV
instruction, etc., DHST will not operate.

3. DHST (DHSCI, DHSCS, DHSCR, DHSP, DHSZ) can
be used multiple times like ordinary instructions, but the
number of simultaneous driving of these instructions is
limited to a total of 8 instructions or less. If there are more
than 8 commands, the command will not be executed, and
the valid commands will be determined according to the
valid order of the commands. In the user's command, if
DHSP is a valid command, DHST will not be executed.
Conversely, if DHST is a valid instruction, DHSP will not
be executed. Only one instruction (DHST or DHSP) can
be valid in the user program at the same time.

4. The maximum allowable frequency of the PLC high-
speed counter. For example, when using DHSCS, DHSCI,
DHSCR, DHSZ, DHSP, DHST commands, it will be
limited by the maximum response frequency and
integrated frequency. specific referenceChapter 8High

Speed Input
® Example of use
The tabular data is shown in the following table:
Compare data .
- Output y number Set/reset Operating procedures
High Low
D100=0 D101=100 D102=0 D103=1 14
D104=0 D105=200 D106=1 D107=0 2
D108=0 D109=300 D110=2 D111=1 34
4
D112=0 D113=300 D114=3 D115=1 l
Back to 1

The ladder diagram is as follows:
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6.10.8

om1 100
——{ Dmav 100 nioo ] LD SM1
I omv o hez DMOV 100 D100
. MOV 0 D102
[t 2;23 ! MOV 1 D103
[ oy 2o e ] DMOV 200 D104
L mov 1 ]13105 ] MoV 1 D106
. MOV 0 D107
f om0 bt 1 DMOV 300 D108
b omov 300 g?gs ] MOV 2 D110
2 MOV 1 D1l
L omv 2 Dt 1
. DMOV 100 D112
L Moy 1 il ] MOV 3 D114
Eomov w0 piz ] MOV 1 D115
3 LD MO
Lo s e ! HCNT C244 1000
T may 1 o115 ] LD M1
I oo ] DHST D100 4 C244
LD M2
DHST 3100 4 gzem ] OUT  SM244
_|M2'—{SM244) LD Co244
czeti«t_{ YID) OUT Y10

1. In the first scan cycle of the user program, initial values are assigned to D100—D115 to generate the table to be compared.

2. When MO is ON, C244 counts X0 from OFF—ON, (refer to the instruction of high-speed 1O for input frequency), when C244
changes from 999—1000, the C244 contact is set, and when it changes from 1001—1000, the C244 contact is reset. When the
contact point of C244 drives Y10, the execution of Y10 is determined by the scan cycle of the user program.

3. When M1 is ON, when the DHST high-speed command meets the high-speed command requirements mentioned in the
precautions, it starts from the record number 1 of the table, and enters the comparison of the record number 2 after the record
number 1 is completed. After completion, enter the next record comparison. When the last record comparison is completed, it
returns to the first record comparison, and SM83 is set at the same time. SD90 represents the current record number to be compared,
SD88 and SD89 represent the current data to be compared. The result of the comparison is output immediately and is not affected
by the scan cycle.

4. When M2 is ON, SM244 is ON, C244 is down counting, if M2 is OFF, SM244 is OFF, C244 is up counting.

DHSP: High-speed counting table comparison pulse output command

Ladder Diagram: Applicable models |VC1 VC3
— +—— oHsp 50 (s2) (53) 1) Afect the flag
Instruction list: DHSP (S1) (S2) (S3) Step size 10
Operand| Type Applicable devices Index
S1 DINT D R
S2 INT Constant
S3 DINT C
® Operand Description ®  Function Description
S1: Data start unit for table comparison (D element start 1. The high-speed counter only counts in interrupt mode
number). The three D elements followed by serial according to the count input OFF—ON under the
numbers are used to specify the data to be compared by condition of the HCNT drive instruction.
the high-speed counter, and Output to SD86 and SD&7 2. When the value of the high-speed counter is equal to
data. these four serial number connected to D. The the currently recorded comparison data, SD86 and SD87
are changed according to the currently recorded output

components are collectively called a record.

. data.
8§2: The number of records to compare, the data range is

1 to 128
S§3: High-speed counter, applicable to C236~C263

3. When you want the user program to decide the
assignment of high-speed output or other data according
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to a certain table, use the DHSP table comparison output
instruction. For example, SD86 and SD87 (double word)
can be specified as the output frequency operand of the
PLSY instruction, so that the PLSY output frequency can
be adjusted according to the table comparison result.

[ Example of use

The tabular data is shown in the following table:

° Precautions

1. The DHSP instruction action must be used in
conjunction with the HCNT instruction. Only the high-
speed counter driven by the HCNT can the DHSP be
executed correctly.

2. When DHSP and PLSY are used together, the data sent
to SD86 and SD87 should meet the frequency output of
PLSY. Requires specific reference to the PLSY
instruction.

3. When the comparison wants to stop at the last row, the
data sent to SD86 and SD87 of the last table is set to 0. In
this case, other DHST and DHSP instructions are invalid,
but the DHSP instruction at this time does not occupy the
total number of other high-speed instructions.

4. The DHSP instruction operates the comparison result
when the pulse is input. Therefore, even if the high-speed
counter value is changed using DMOV or MOV
instruction, etc., DHSP will not operate.

5. DHSP (DHSCI, DHSCS, DHSCR, DHST, DHSZ) can
be used multiple times like ordinary instructions, but the
number of simultaneous driving of these instructions is
limited to a total of 8 instructions or less. If there are more
than 8 instructions, the validity of the instructions will be
determined according to their effective order.

6. In the user's command, if DHSP is a valid command,
DHST will not be executed. Conversely, if DHST is a
valid instruction, DHSP will not be executed. Only one
instruction (DHST or DHSP) in the user program is valid
at the same time, and the others are invalid.

7. Pay attention to the maximum allowable frequency of
the PLC high-speed counter. For example, when using
DHSCS, DHSCI, DHSCR, DHSZ, DHSP, DHST
commands, it will be limited by the maximum response
frequency and integrated frequency.  specific
referenceChapter SHigh Speed Input.

Compare data Output to SD86 and SD87 data .
. . Operating procedures
High Low High Low
D100=0 D101=100 D102=0 D103=1 1]
D104=0 D105=200 D106=0 D107=2 2]
D108=0 D109=300 D110=0 D111=3 3]
4
D112=0 D113=100 D114=0 D115=4 L
Return from 1

The ladder diagram is as follows:
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M1 100
| — DMOY 100 D100 ]
0
roMmov o D102 ]
1
I omov 1 D103 ]
LD sM1
200
Foomov 200 5104 ] DMOV 100 D100
MOV 0 D102
0
Fowov o D106 ] MOV 1 D103
DMOV 200 D104
3
L ooy 3 n107 ] MOV 0 D106
MOV 2 D107
200
Foowov  s00 o8 ] DMOV 300 D108
MOV 0 D110
0
L oy o Pito ] MOV 3 DIl
DMOV 100 D112
3
Loy 3 111 ] MOV 0 D114
MOV 4 D115
100
T omNov 100 D112 ] LD Mo
HCNT C244 1000
0
roMov o D114 ] LD M1
DHSP D100 4 C244
4
romov 4 D115 ] LD M2
OUT SM244
o 0 LD C244
———{ HCHT Cz244 1000
] ouT Y10
nm 100 0 LD M3
- { DHSP D100 4 C244
] PLSY SD86 0 YO
nz SMz4d
D
Cz44 ¥10
| — b
n3 0 OFF
| mm [ PLSY  3D86 0 10 1

1. In the first cycle of user program scan, initial value is assigned to D100—D115 to generate table data to be compared.

2. When MO is ON, C244 counts X0 from OFF—ON, (refer to the instruction of high-speed 10 for input frequency), when C244
changes from 999—1000, the C244 contact is set, and when it changes from 1001—1000, the C244 contact is reset. When the
contact point of C244 drives Y10, the execution of Y10 is determined by the scan cycle of the user program.

3. When M1 is ON, when the DHSP high-speed command meets the high-speed command requirements mentioned in the
precautions, it starts from the record number 1 of the table, and enters the comparison of the record number 2 after the record
number 1 is completed. After completion, enter the next record comparison. When the last record comparison is completed, it
returns to the first record comparison, and SM83 is set at the same time. SD90 represents the current record number to be compared,
SD88 and SD89 represent the current data to be compared. The output operands for the results of the comparison are respectively
placed in the SD86 and SD87 units, which are not affected by the scan cycle. I want the comparison to set the data sent to SD86
and SD87 to 0 for the last grid in the table when the last row stops.

4. When M2 is ON, SM244 is ON, C244 is down counting, if M2 is OFF, SM244 is OFF, C244 is up counting.

6.10.9 SPD: Frequency measurement command

Ladder Diagram: Applicable models |VC1 VC3

|_| |_[ SPD (51 (52) © ] Affect the flag

Instruction list: SPD (S1) (82) (D) Step size 7

Operand| Type Applicable devices Index
S1 BOOL X
S2 INT Constant | KnX [KnY| KnM | KnS |KnLM |KnSM | D SD C T \% z R
D INT D % R J
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L] Operand Description

S1: Input point, settable range: X0~X7

§2: Unit time of input point detection, in ms, operand S2>0
D: Detect pulse data storage unit, when the count exceeds
65535, automatic overflow processing
[ Function Description

Detect the number of pulses input to X0~X7 within the
specified time (ms), and store the result in the specified
device unit.
L] Precautions

1. There are hardware conflicts between SPD and HCNT,
external input interrupt, and pulse capture. For details, please
refer to Chapter 8 High-speed Input Function User Guide
2.For VC1 VC3 SPD input points are X0~X7

3. The maximum pulse input frequency of SPD is 10kHz, and
there may be errors in detection exceeding 10kHz.

® Example of use
Mo OoF
PLSY 10000 ] 10 1
Mo oF 10000
SED X0 1000 110 1
LD SMO
PLSY 10000 0 YO
LD MO

SPD X0 1000 D10

The sequence operation of the operation instance of the
program is as follows:

®

Medsuremen
D11 rlawm
value

lllm-s 1000ms

SHPNREN

D12 Elapsed time (ms)

Input X0

N (fpn) ‘\I\

Proximity switch
n Pulse/round

1. When MO is ON, the input pulse specified by X0 is
counted within 1000ms, and the counting result is stored in
the storage unit of D10, where D11 is the current value of the
count within 1000ms, and D12 is the running time within
1000ms.

2. The data of D10 is proportional to the rotation speed in the
above figure.

3. Each time OFF—ON of X0 is counted and stored in D10
every 1000ms.
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6.10.10 PLSY: High-speed pulse output command

Instruction type Command name Reference chapter

high speed command PLSY pulse output % For details, please refer to Chapter 11 11.3.1

6.10.11 DPLSR: 32-bit variable speed pulse output

command with acceleration and deceleration

Instruction type Command name Reference chapter

high speed command DPLSR with acceleration and | @ For details, please refer to Chapter 11 11.2.6
deceleration variable speed pulse

output command

6.10.12 PLSR: 16-bit counting pulse output command with

acceleration and deceleration

Instruction type Command name Reference chapter

high speed command PLSR with acceleration and | @ For details, please refer to Chapter 11 11.2.5
deceleration variable speed pulse

output command

6.10.13 PLS: Multi-speed pulse output command

Instruction type Command name Reference chapter
high speed command PLS multi-speed pulse output | & For details, please refer to Chapter 11 11.2.7
command

6.10.14 PWM: Pulse output command

Instruction type Command name Reference chapter
high speed command PWM pulse width modulation | @ For details, please refer to Chapter 11 11.3.3
command

6.10.15 HTOUCH: Read position capture command

Instruction type Command name Reference chapter
high speed command HTOUCH read position capture | ¢ For details, please refer to Chapter 11 11.3.4
instruction
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6.11 Control Calculation Instructions

6.11.1

PID: Function command

Ladder Diagram: Applicable models |VC1 VC3

— —— P 2 (s2) (53) D\ tect the flag

Instruction list: PID (1) (82) (S3) (D) Step size 9

Operand| Type Applicable devices Index
S INT D R N
s2 INT D R N
S3 INT D R N
D INT D R N

® Operand Description §3+18: PID output change amount (minus side)

D: When the program is executed, the operation result (MV) is output
S1: Set target value (SV)
S$2: Current measured value (PV)

83: The sampling time (Ts) ranges from 1 to 32767 (ms). Time values
shorter than the operation cycle cannot be executed.

S§3+1: Action, alarm and upper and lower limit function setting words

bit Setting values and their meanings
0 1

0 Positive feedback Inverse feedback

1 .Input.change alarm s Input change alarm is valid
invalid

” The output change Output change alarm is
amount alarm is invalid valid

3~4 reserve
The upper and lower The upper and lower limit

5 limit settings of the settings of the output value
output value are invalid | are valid

6~15 reserve

§3+2: Input filter Constant (o) in the range of 0~99[ % |, when it is 0,
there is no input filter function.

$3+3: Proportional gain (Kp) range from 1 to 32767[ % ].

§3+4: Integral time (TI) in the range of 0 to 32767 (x100ms), when it
is 0, it is treated as oo (no integration).

§3+5: Differential gain (KD) range is 0~100[ % ], when it is 0, there
is no differential gain.

83+6: Differential time (TD) in the range of 0 to 32767 (x10ms), when

it is 0, there is no differential processing.

§3+7~S3+14: PID operation internal data storage register.

S§3+15: PID input change amount (increase side) alarm setting value
0~32767 (when BIT1=1 of S3+1).

8§3+16: PID input change amount (minus side) alarm setting value 0~
32767 (when BIT1=1 of S3+1).

8§3+17: PID output change amount (increase side) alarm setting value
0~32767 (when BIT2=1 and BIT5=0 of S3+1).

Output upper limit set value -32768~32767 (when BIT2=0 and
BIT5=1 of S3+1).

alarm setting value 0~32767 (when BIT2=1 and
BIT5=0 of S3+1).
Output lower limit set value -32768~32767 (when
BIT2=0 and BIT5=1 of S3+1).
§3+19: PID alarm output.

BITO: Input delta (increasing side) overflow.
BIT1: Input delta (minus side) overflow.

BIT2: The output variation (increasing side)

overflows.

BIT3: Output variation (minus side) overflow.
Among them, S3~S3+6 are the operands set by the
user. S3+15~S3+19 are the operands selected and
set by the user. The user can use the PID instruction
wizard in the background software to set each
operand.

® Function Description

1. When the power flow is valid and the sampling
time is reached, the PID operation is performed.

2. The PID instruction can be executed multiple
times at the same time (the number of loops is
unlimited), but it should be noted that the S1, S2,
S3 or D soft element numbers used in the operation
should not be overwritten repeatedly.

3. PID instruction can be used in timed interrupt
subroutine, general subroutine and main program.
In this case, before executing the PID instruction,
the operand setting unit and the internal processing
data unit after clearing S3+7 should be confirmed
before use.

4. Entering a filter Constant has the effect of
smoothing changes in the measured value.

5. Derivative gain has the effect of smoothing out
sharp changes in the output value.

6. Action direction: Set the positive action (positive
feedback) and reverse action (negative feedback)
modes of the system through BITO of S3+1.

7. Output upper and lower limit setting: When the
output upper and lower limits are set valid
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(BIT5=ON and BIT2=OFF of S3+1), it can restrain the integral term
of PID control from being too large. At this time, the output value is

as shown in the following figure:

Cutput value

| ( Without output Iimits
S3+17 AN

No outout |

Upper limit Y
J ‘ ) -\\! A
+ L -
il 7\, No output
Lower Imit' - 371 N
With output fimit ‘-}Vu \\
Time

8. Alarm setting: When the upper and lower limits of the set output are valid (BIT1=ON, BIT2=ON and BIT5=OFF of S3+1), the
PID instruction compares the input and output variation with the set values in S3+15 to S3+18 units, and when the set input and
output variation is exceeded, the corresponding function bits of the PID alarm output S3+19 units are set immediately after the PID
instruction is executed. The corresponding function bits of the PID alarm output S3 + 19 unit are set immediately after the PID
instruction is executed. This allows the user to monitor the input variation amount and output variation amount. The output values

are shown in the figure below:

Input variation o
\ Input variation
Positive >—f—%———-—r—=—-—=r—- — Do \‘
ositive > —f —-—po—-——=—r——= —
change + Lo /\
¥ L - _ change « _ Samping
[ Samping 0 T
Negativ (. : times «
egative 1 NS / times « Negative
change . | [ | >
Aldtm flag | | : : change "I | [ !
53+19 Alarm flag | | Lo
bit 0 |ON | OFF I o
1 . bit2| ON |OFF 1 t
S3+19
bit 1 S3+19
E o [;\‘:* bit 3 OFF | ON
9. The basic operation formula of the PID instruction:
Action .
. PID operation formula
direction
AMY = KP{[EVn— EVa-1) +$E‘J n.+Dn]>
I
i EVh =PVi-1—-SV
Positive
action h= L(PVM+ PVer—2— 2PVar-1)+ _o*To .p
Ts+ap* To Ts+ap* To
MVs =AMV
AMY = KP{[EV:— BV a1) +$E‘J n+Dn}
I
Reverse EVh =SV—-PVif-1
action = (2PVi 1= PVar—PVir )+ =2 1% _p,
Ts+oo* To Ts+ oao* To
MVi=> AMV
Symbol descriptions are shown in the table below:
Symbol Illustrate Symbol Illustrate
EWVn This sampling deviation Dn This differential term
EVh-1 Deviation 1 cycle ago Dn-1 Derivative term 1 cycle ago
SV Target value KP Proportional gain
PV This sampling value (after filtering) Ts The sampling period
PVhi-1 Sampled value 1 cycle ago (after filtering) T Integration time
PVii-2 Sampled value 2 cycles ago (after filtering) To Differential time
AMV Output change ap Differential gain
MV The amount of operations this time
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Example of use

// PID initialization procedure, if the control operand remains unchanged, it can be executed only once

D500 D501 D510 D502

D500
D510

//The initializer only needs to be run once

//set target value

//Sampling time (Ts) The range is 1 to 32767 (ms) but compared to the

//Short time values cannot be executed

D511
D512

D513
D514

/[Action direction

//Input filter Constant (o) range 0~99[ %] When it is 0, there is no

//Proportional gain (Kp) range 1~32767[ % ]
//The integral time (TI) range is 0 to 32767 (x100ms), when it is 0, it

/oo processing (no integration)

D515

D516

D517
D525
D526
D527
D528

The relevant ladder diagrams of the above instructions are as

1000
D500

500
D510
T
D511

0
D51z

100
D513

peas)
Dol4

0
D513

0
D515

0
Da17

2000
D525

2000
D528

2000
D527

2000
D528

1

1

/*D500: Target setpoint D501: AD module feedback value D510: Sampling

time D502: DA output module value*/

LD SM1
MOV 1000
MOV 500
operation period
MOV 7
MOV 70
input filter function
MOV 100
MOV 25
is used as
MOV 0
differential gain
MOV 63
is no differentiation
FMOV 0
MOV 2000
MOV 2000
MOV 2000
MOV 2000
//PID instruction execute operation
LD MO
PID
follows:
) 8

— [ MoV 1000

L Moy 300

L Moy 16487

L mov 70

L Mov 100

ik mov 25

I mv o

L mov o

b Fmov o

L Mov 2000

L Moy 2000

L Mov 2000

[ Moy 2000

MO 000

—— +—— FPFID D500

0
D51

00 0
D510 D502 1

When the main module starts to run the first scan cycle, the

PID operands are initialized, and the PID operands are not

//Differential gain (KD) range is 0~100[ % ], when it is 0, there is no

//Differential time (TD) range is 0~32767 (x10ms), when it is 0, there

//deal with

8 //Clear PID operation intermediate data storage area
//Input change amount (increase side) alarm setting value 0~32767
//Input change amount (minus side) alarm setting value 0~32767
//Output change amount (increase side) alarm setting value 0~32767

//Output change amount (minus side) alarm setting value 0~32767

//User-controlled PID operation program

//PID Command: PID S1 S2 S3 D

initialized in subsequent scan cycles. When M0=ON, the
current measured value is read from the external A/D module
(other ways in practical application) and stored in D501.
Execute PID operation. The operation result will be
converted into an analog signal through an external D/A
module (in practical applications, other methods can be used,
and added to the controlled system.

L] Precautions

1. For D, please specify the data register area that is kept in
non-stop. If it is specified in the data register area held during
shutdown, please be sure to clear it to 0 (LD SM0O MOV 0
D**** ) when running for the first time.

2. The PID instruction needs to occupy 20 data registers
starting from S3.

3. The maximum error of the sampling time TS is -(1 scan
period + 1ms) to +(1 scan period). When the TS value is
small, it will affect the PID effect. It is recommended to use
the PID instruction in the timed interrupt.

4. When the upper and lower limits of PID output are set to
be valid, if the upper limit is smaller than the lower limit, the
system reports an operand error and does not execute PID
operation.

5. When setting the input and output variation alarm is valid,

the set value of S3+15 to S3+18 units cannot be negative,
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otherwise the system will report an operand error and will
not execute PID operation.

6. When BIT2 and BIT5 of S3+1 are ON at the same time,
the system will consider the setting invalid (equivalent to
BIT2 and BITS5 being OFF at the same time), and will not
perform upper and lower limit limit or change over-value
alarm.

7. When the set value of the PID control operands (S3~S3+6
units) is not within the valid range, the system will report an
operand error, and the PID operation will not be performed.

6.11.2 RAMP: Ramp signal output command

8. If the sampling time is less than or equal to 1 scan period,
data overflow or result overflow occurs during the operation,
no alarm will be issued, and the PID operation will continue.
9. Before the PID instruction is executed for the first time,
each operand needs to be initialized first. If each operand
does not change during operation, and the control operand
unit will not be overwritten by other programs, the
initialization program can be executed only once. If the data
in the PID operation intermediate data storage area is
rewritten during the PID operation, the operation result will
be incorrect.

Ladder Diagram: Applicable models |VC1 VC3

|—| —{ RaMP (5L (52} @1} (53} ] Affect the flag

Instruction list: RAMP  (S1) (S2) (DI) (S3) (D2) Step size 12

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD \Y z R J
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C \Y z R J
D1 INT D \Y R J
S3 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y 4 R v
D2 BOOL Y M S LM Cc

[ ) Operand Description The execution process of the ramp command is broken down

S1: Starting value

$2: End point value

DI: Output value

$3: Number of steps (S3>0, otherwise an operand error is
reported, and no operation is performed)

D2: Output state 0

[ ) Function Description

When the rising edge of energy flow appears and stays ON,
each scan cycle, the increment and current output value are
determined by the height of the ramp wave and the number
of moving scans, and after reaching S2, the output value (D1)
stays in the current state and the state output position
becomes ON. If the falling edge of energy flow appears, the
output state (D2) is OFF and the output value (D1) stays in
the current state until the rising edge of energy flow appears
again when the output value (D1) is initialized to the value
of S1 and continues to generate the next ramp operation as
shown in the following figure:

pf

52 —_—
L /

DI

D2

pf: power flow status

as follows (S3=5):

D1

D2

ans| || ||

53
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) Precautions

1. When the calculation Step size is not divisible, the
"rounding™ method is adopted

2. The instruction only generates ramp data once for each
rising edge.

3. When S1=S2, D1=S2, D2=ON.

4. The total number of RAMP, HACKLE, TRIANGLE
instructions in the program cannot exceed 100.

[ Example of use

//The first scan cycle of power-on comes to initialize the

register

LD SM1

MOV 0 DO

MOV 2000 D1

//X0=0N, execute ramp function instruction
LD X0

RAMP DO D1 D10 1000 MO

//IX1=0N, send the output value of the ramp function to the external
DA module to generate the ramp waveform

LD X1

6.11.3 HACKLE: Sawtooth wave signal output command

TO 06DI01

The ladder diagram of the above instructions is as follows:
SMi 0

Moy o 10 ]
2000
MoV 2000 nm ]

X0 0 2000 2000 oW
RAMP DO Il D10 1000 0] ]

xll—[ T0 0 B E?gﬂ 1 1

1. When X0=0ON, D10 increases by 2 (2000/1000) in each
scan cycle (D10=D0=0 when the first cycle comes). When
D10=D1=2000, D10 will not change, and MO=ON at the
same time. During the generation of the ramp function, if the
power flow has a falling edge, the output state (D2) is OFF,
and the output value (D1) remains in the current state until
the next rising edge, D10=D0, and a new ramping process
starts again.

2. Users can convert data into analog waveforms through
external special modules.

Ladder Diagram: Applicable models |VC1 VC3

— — ke sw (52} fon) (53} o2} 1 Affect the flag

Command list: HACKLE (S1) (S2) (D) (S3) (D2) Step size 12

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y 4 R v
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD Cc \Y z R v
D1 INT D \% R \/
S3 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C \Y z R y
D2 BOOL Y M S LM

° Operand Description value (D1) is initialized to the value of S1 and continue to

S1: Starting value

S§2: End value

D1I: Output value

83: Number of steps (S3>0, otherwise an operand error is
reported, and no operation is performed)

D2: output status

[ Function Description

When the power flow is valid, the increment and the current
output value (D1) are determined according to the height and
steps of the sawtooth wave in each scanning period. When
the output value reaches S2, it is initialized to the value of S1,
and the status output bit (D2) is turned ON. If the power flow
continues to be ON in the next scan cycle, turn the status
output bit (D2) OFF to continue to generate the next sawtooth
wave. During the generation process of the sawtooth wave
function, if the power flow has a falling edge, the output state
(D2) is OFF, and the output value (D1) remains in the current

state, until the power flow has a rising edge again, the output

generate the next sawtooth operation. As shown below:

pf

pg— | \—H—H—H—H—IUL

ipf: power flow status

The execution process of the sawtooth wave instruction is
decomposed as follows (S3=5):
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6.11.4

DI

D2

S3

[ Precautions

1. When the calculation Step size is not divisible, the
"rounding™ method is adopted

As long as the power flow is valid, the instruction will
generate a series of continuous sawtooth data

2. When S1=S2, D1=S2, D2=ON (count pulse is not
generated)

3. The total number of RAMP, HACKLE, TRIANGLE
instructions in the program cannot exceed 100.

® Example of use

/IThe first scan cycle of power-on comes to initialize the

register

LD SM1
MOV 0 DO
MOV 2000 D1

//X0=0ON, execute sawtooth wave function instruction

TRIANGLE: Triangular wave signal output command

LD X0
HACKLE DO D1 D10 1000 MO

//X1=0N, send the output value of the ramp function to the external

DA module to generate a sawtooth waveform
LD X1
TO 01 D10 1

The ladder diagram of the above instructions is as follows:

amt i

mv o0 m ]

2000

nov 2000 il ]

b 0 2000 1534 OFF
HACKLE IO il Do 1000 0] ]
et 1534
—1 ™ 0 1 nio 1 1

1. When X0=ON, D10 increases by 2 (2000/1000) in each
scan cycle (D10=D0=0 when the first cycle comes). When
D10=D1=2000, M0=ON. In the next scan cycle, if X0
remains ON, D10=D0=0, and MO=OFF at the same time, the
next sawtooth wave process starts. If there is a falling edge
in the power flow during operation, the output state (D2) will
be OFF, and the output value (D1) will keep the current state,
until the rising edge of the power flow occurs again, the
output value (D1) will be initialized to the value of S1, and
the output value (D1) will be reset to the value of S1. Start a
new sawtooth process.

2. Users can convert data into analog wave forms through
external special modules.

Ladder Diagram: Applicable models |VC1 VC3
TRIANGLE (51} (52} 1) (53 oz

|_| — ] Affect the flag

Command list: TRIANGLE (S1) (S2 ) (1) (S3) (D2) Step size 12

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R N
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R N
D1 INT D Y R V
S3 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R N
D2 BOOL Y M S LM C T

° Operand Description has been completed, and the incremental direction of the

S1: Starting value

S§2: End value

D1I: Output value

83: Number of steps (S3>0, otherwise an operand error is
reported, and no operation is performed)

D2: output status

[ Function Description

When the power flow is valid, the increment and the current
output value (D1) are determined according to the height and
steps of the triangular wave in each scanning period. When

the output value reaches S2, the first half of the triangle wave

output value is changed to continue to generate the second
half of the slope. When the output value (D1) reaches the S1

value again, the status output bit (D2) is turned ON. If the
power flow continues to be ON in the next scan cycle, set the
status output bit (D2) to OFF, and continue to generate the
next triangular wave. During the generation process of the
triangular wave function, if the power flow has a falling edge,
the output state (D2) is OFF, and the output value (D1)
remains in the current state, until the power flow has a rising
edge again, the output value (D1) is initialized to the value
of S1, start over with a new triangle wave process, as shown
in the following figure:
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6.11.5

AN
. [ I

pf: power flow status

The triangular wave instruction execution process is
decomposed as follows (S3=5):

DI
D2
SH15
(53 -1)%2
® Precautions

1. When the calculation Step size is not divisible, the
"rounding" method is adopted.

2. As long as the power flow is valid, the instruction will
generate a series of continuous triangle wave data.

3. When S1=S2, DI1=S2, D2=ON (count pulse is not
generated).

4. The period of the triangular wave=(S3-1)x2.

5. The total number of RAMP, HACKLE, TRIANGLE
instructions in the program cannot exceed 100.

[ Example of use

/IThe first scan cycle of power-on comes to initialize the

LD SM1
MOV 0 D0
MOV 2000 D1

//X0=0ON, execute the triangular wave function instruction
LD X0
TRIANGLE D0 D1 D10 1000 MO

//X1=0N, send the output value of the ramp function to the external
DA module to generate a triangular waveform

LD X1
TO 01DI101

The ladder diagram of the above instructions is as follows:
M1 0

my 0 0 1
2000
noy 2000 N 1
%0

TEIANGLE DO e D10 1000 i ]
XII—[ ™m0 1 n?? 1 1

1. When X0=ON, D10 increases by 2 (2000/1000) in each
scan cycle (D10=D0=0 when the first cycle comes). When
D10=D1=2000, the half-slope of the triangular wave is
completed, and after that, D10 is reduced by 2 for each
scanning period. When D10=D0=0, the complete triangular
wave is completed, and MO=ON. In the next scan cycle, if
X0 remains ON, MO=OFF, and the next triangular wave
process starts. If there is a falling edge in the power flow
during operation, the output state (D2) will be OFF, and the
output value (D1) will keep the current state, until the rising
edge of the power flow occurs again, the output value (D1)
will be initialized to the value of S1, and the output value
(D1) will be reset to the value of S1. Start a new triangle
wave process.
2. Users can convert data into analog waveforms through
external special modules.

register
ALT: Alternate output command
Ladder Diagram: Applicable VC1 VC3
models
F— ar @ ]
Affect the flag Zero flag Carry flag Borrow flag
Instruction List: ALT (D) Step size 11
Operand| Type Applicable devices Index
o Jeooof] [ Jy[mfs] | [ [ | [ [ |
® Operand Description
D: Alternate output element Energy flow input \ON \ON N\ ON
address )
[ Function Description 7 ON ON
When the power flow is valid, D
each scan cycle, the device
reverses action, as shown in the ° Example of use

figure below.

i
|_<|_[ ALT 0 ]
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6.12 Communication Command

6.12.1 Modbus: Master communication command

Ladder Diagram: Applicable models |VC1 VC3

|— L mobBUS  (52) (s2) (s3) ] Affect the flag

Command list: Modbus (S1) (S2) (S3) Step size 8

Operand| Type Applicable devices Index
S1 INT Constant
S2 INT D \% R
S3 INT D R v

®  Operand Description

S1: Designated communication channel

S2: Start address of sending data

S3: Receive data start address

®  Function Description

1. As the master station, when the input
conditions are met, the data saved from S2 is sent
out, and then the data is received and saved to the
address unit starting from S3.

2. As a slave station, no command control is
required to receive and send data.

3. Executed on rising edge.

®  Precautions

1. Modbus sends data, no matter whether the user
sets it to RTU mode or ASCII mode, it only needs
to save the data in RTU form from S2, and it is
not necessary to save the start character, end
character and checksum. During the sending
process, the required start character, end
character and check code are added
automatically.

2. The data sent does not need to set the length
of the data to be sent, the system will
automatically send the data according to the
internal set length of the system according to the
command, as shown in the following figure:

S2 Slave address
S2+1 Function code
S2+2 Data 1

SO+N+1 Data N

3. For Modbus reception, no matter the user sets the RTU mode or the
ASCII mode, the data is stored in the RTU form, that is, the user sets the
ASCII mode, and the system automatically converts it to hexadecimal,
removes the start and end characters, and saves it in the Data area starting
from S3.

4. The data sent and received are stored in the low byte of the word
element, and the high byte is not used.

®  Example of use

I LD  SMI
mov 1 il 1 MOV 3 DO
oo w ) MOV 1 DI
mov 10 03 1 MOV 0 DZ
. MOV 10 D3
F—— moneUs 1 o D100 1

MOV 5 D4
AND  SMI124
Modbus 1 DO D100
1. Put the data sent by the Modbus command in the element starting from
DO.
2. Save the received data to the element starting from D100.
3. After Modbus receives the data, it first performs CRC check, address
check, and function code check. If there is an error, set the error Sign
(SM136), and record the specific error information in the special register
SD139.
4. The SM114 and SM124 serial port idle Signs can also be used in
MODBUS to identify the communication status of MODBUS.
For detailed application examples, seeChapter 10Guidelines for the use
of communication functions.
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6.12.2 XMT: Free port send command

Ladder Diagram: Applicable models |VC1 VC3
— F——{ XMT 51 52 53
| (51) (52) (53) ] Affect the flag
Instruction list: XMT (§1) (52) (S3) Step size 7
Operand| Type Applicable devices Index
S1 INT |Constant
S2 INT D \% R
S3 INT [Constant| KnX | KnY | KnM | KnS |KnLM D SD C T \Y z R
®  Operand Description ®  Example of use
SI: Thefs\[;i:cllﬁe\(li Cc;)r'nn;ur;lcatlon channel, the value —?MD>—[ o - ] LD SMO
range o s 1, | P e n . TON TO 100
2: ta start
§2: Send data start address o N ] LD TO
S$3: Bytes sent . " ] RST TO
®  Function Description - s . MOV 16#1 DO
When the power flow is turned on and the T . . MOV 1640 DI
communication conditions are met, the data is sent 1o . ] MOV 16#1 D2
according to the channel and address specified by o e MOV 1641 D3
the user.
mroo 10 5 1 MOV 16#2 D4
®  Precautions smizz
— mwoonoo ] RST SMI122
1. The size of the communication frame: The <MT 1 D
communication frame depends on the selected 03
LD SMI22
component Type (D or V), and the end character of
the transmission frame does not exceed D7999 or INC D100
V63. The routine is to send a frame of data every 10s.
2. In the case of downtime, transmission is aborted. Use serial port 1 to send the following data:
®  Special register | 01 | 00 | 01 | 01 | 02 |
1. SM110/SM120: Send enable Sign, this bit is set 1. First, set the communication port 1 as a free port in the system
when the XMT instruction is used, and this bit is block, and then set the baud rate, parity, data bits, stop bits, etc.
cleared when the transmission is over. When this bit 2. Write the data to be sent into the send buffer area, and the VC2L
is cleared, the current transmission is terminated. sends only the low byte of the word element.
2. SM112/SM122: Sending completion Sign, when 3. Clear the send completion Sign (SM122) before sending data.
itis judged that the sending is complete, the sending 4. When the transmission is completed, the transmission
completion Sign is set completion Sign (SM122) is set.
3. SM114/SM124: 1dle Sign, set when the serial port
has no communication task. It can be used as a
detection bit for communication.
4. For detailed application examples, see Chapter 10
Guidelines for the use of communication functions.
6.12.3 RCV: Free port receive command
Ladder Diagram: Applicable models |[VC1 VC3
— — RCV Y ) 52,
| (52) © (52) ] Affect the flag
Instruction list: RCV (S1) (D) (S82) Step size 7
Operand| Type Applicable devices Index
S1 INT |Constant
D INT D \Y R
S2 INT [Constant| KnX | KnY | KnM KnS | KnLM D SD Cc T \Y 4 R
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®  Operand Description

S1: The specified communication channel, the
value range of VC1 VC3is 1, 2,

D: The starting address where the received data
is stored

$2: Maximum number of bytes received
Function Description

When the power flow is turned on and the
communication conditions are met, the data is
received according to the channel and address
specified by the user.

®  Precautions

1. The size of the communication frame: The
communication frame depends on the selected
component Type (D or V), and the end character
of the received frame does not exceed D7999 or
V63.

2. When stopped, reception is aborted.

3. S1The value range is 0, 1, 2.

®  Special register

SM111 (SM121): Receive enable Sign, this bit
is set when the RCV instruction is used, and this
bit is cleared when the reception is over. When
this bit is cleared, the current reception is
terminated.

SM113 (SM123): reception completion Sign,
when reception is completed, the reception
completion Sign is set.

SM114 (SM124): Idle Sign, set when the serial
port has no communication task, it can be used
as a communication detection bit.

SDI111 (SD121): Start character, which can be
set in communication.

SD112 (SD122): End character, which can be
set in communication.

SD113 (SD123): Time-out time between
characters, that is, the maximum interval time
between receiving two characters, which can be
set in the communication.

SD114 (SD124): Frame timeout time, the time
from the start of power flow to the end of
reception, can be set in the communication.
SDI115 (SD125): Receiving completion
information code, the data bits are defined as

follows:

Received
User the |Received| Inter |(frame)

. . . |Parity|Reserved,
terminated|specified| max |character|receive i

. . . error | user can
reception end [characters| timeout |timeout

Sign | ignore
Sign word Sign Sign Sign = 2
Sign
4th
No. 0 1st place 2nd 3rd 5th |6th to 15th
place

SD116 (SD126): The character currently received.
SD117 (SD127): The total number of characters currently

received

®  Example of use

LD SMI1
SMII—[ ROV 1 I20 5 1 RCV 1 D20 5
SMIZIS—[ INC D100 ] LD SM123

INC D100

1. When the power flow is turned on, the RCV instruction will continue
to be valid. If you only want to receive it once, you can use the rising edge
or a valid special register such as SM1 as the power flow input.

2. For detailed application examples, seeChapter 10Communication
Function User Guide.
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6.12.4 MODRW: MODBUS read and write command

Ladder Diagram: Applicable VC1 VC3
models
F— — MooRW s (520 (S3) (s (S5 W) 1
Affect the flag
Instruction list: MODRW (S1) (52) (S3) (S4) (S5) (D) Step size 14
Operand| Type Applicable devices Index
S1 INT Constant
S2 INT Constant | D Vv R N
S3 INT Constant | D Vv R N
S4 INT | Constant [ D | V R N
S5 INT | Constant [ D | V R N
D INT D R N

®  Operand Description

S1: Designated communication channel VC1 ~ VC3 can
designate channel 0, 1, 2

82: Address (the slave can set the address to 1~247, and the
broadcast address is suitable for writing components).

$3: Function code.

S§4: Read and write element start address.

§5: The number of read and write components. The number
of read and write components of VC1 VC3 is limited by
the maximum frame length of RTU (256), see the table
below.

5 Number of D
Function Number of
Name components
code components .
required
01 Read coil 1~2000 (s5+15)/16
Read discrete
02 | headd 1~2000 | (s5+15)/16
input
03 Read register 1~125 S5
Read input
04 eac inpu 1~125 S5
register
Write a single
05 , 9€ | o(fixed) |1
coil
Write a single
06 : 9€ | o(fixed) |1
register
Write
15 . . 1~1968 (s5+15)/16
multiple coils
Write
16 multiple 1~123 S5
registers

VC1 VC3 the number of read and write elements (S5<16),
word elements and bit elements are up to 16, and all bit
elements are stored as a word.

Both word elements and bit elements are up to 16. All bit
elements are stored as a word.

D1: Read and write element storage address. Refer to the table
above for the number of components required for VC.

®  Function Description

When the power flow is valid, the message is sent and the
return data is received.

®  Precautions

1. The maximum number of components is 16.

2. A maximum of 16 elements can be read, and the small
address is stored in the low-order bits, and 1 byte stores 16
bits.

3. The returned exception code is the same as the modbus
command.
®  Example of use

For detailed
10Communication Function User Guide

application ~ examples, seeChapter
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6.12.5 CANNMT state switching command

Ladder Di : Applicabl
adder Diagram pplicable VC3
models
—— CANHMT 51 1
Affect the flag
Command list: CANNMT (S1) Step size 3
Operand| Type Applicable devices Index
s Jworo| [ o [ [ [ [ [ [ [ [ T ] 7
®  Operand Description
S1: Switching state, the value range is 1-4, [ Example of use
respectively expressed as; LD MO
1 reset CANopen communication; Mo 0 CANNMT DO
CANNNT Do ]

2 reset the CANopen node;
3 Switch to preprocessing mode;

4Switch to run mode.

. L. When M0=ON, DO inputs different values corresponding to the
®  Function Description CANopen network switching to different states.

When the power flow is valid, a message is sent to

make the CANopen network enter the specified SM4}40 =1: The execution of the CANopen instruction is completed
(=1 is completed, =0 for the rest).

state. SM441=1: CANopen command execution error (=1 command error,

®  Precautions =0 no error)

SM442 =1: The CANopen command is being executed (=1

command is being executed, =0 no command is being executed),

When the instruction is being executed, when
encountering PLC RUN to STOP, this instruction

may not be executed. mainly to prevent multiple CANopen commands from being

executed at the same time.

6.12.6 CANSDORD read command

Ladder Dia; : Applicabl
gram pplicable VC3
models
——{ CAHSDOED 51 52 33 54 m 1
Affect the flag
Command list: CANSDORD (§1) (82) (83 ) (S4) (DI) Step size 12
Operand| Type Applicable devices Index
S1 INT [Constant| D v
S2 INT [Constant| D v
S3 INT Constant| D v
sS4 INT [Constant| D v
D1 DINT D N

®  Operand Description
S1: Device address range 1-126. ®  Example of use

52: SDO Index. 0 . s ; . .
S$3: SDO sublndex CANSDORD DO Dz D4 D8 e ]

§4: Read data length, (1, 2, 4 respectively, BYTE, When M0=NO, read slave 2, the Index is 16#6041, the sub-Index

WORD, DWORD). is 0, the data of length WORD, 16#231, is stored in the (D8/D9)
D1: The data storage address read back, (for BYTE, register.

WORD only occupies 16 bits and is stored in the

lower 16 bits). SM440 =1: The execution of the CANopen instruction is completed
®  Function Description (=1 is completed, =0 for the rest).
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When the power flow is valid, send a message to
read the Index data of the specified node.

®  Precautions
When the instruction is being executed, when

encountering PLC RUN to STOP, the instruction

SM441=1: CANopen command execution error (=1 command error,
=0 no error).

SM442 =1: The CANopen command is being executed (=1 command
is being executed, =0 no command is being executed), mainly to
prevent multiple CANopen commands from being executed at the

may not be executed. Please make sure that the Index same time.

and sub-Index read are valid, otherwise an error will

be returned.

6.12.7 CANSDOWR write command
Ladder Di : Applicabl
adder Diagram p[(; llca e VC3
|—< —{CANSDONR 51 s2 83 54 D1 ] [reces
Affect the flag

Command list: CANSDOWR(S1)(S2)(S3)(S4)(D1) Step size 12

Operand| Type Applicable devices Index
S1 INT | Constant | D N
S2 TIN | Constant | D N
S3 TIN | Constant | D N
S4 TIN | Constant | D N
D1 DINT D N

®  Operand Description

S1: Device address range 1-126. ®  Example of use

§2: SDO Index.

$3: SDO sub Index.

S4: Write data length, (1, 2, 4 respectively, BYTE, WORD,
DWORD).

D1I: The written data storage address, (for BYTE, WORD
only occupies 16 bits and is stored in the lower 16 bits).

®  Function Description

When the power flow is valid, send a message and write
the Index data of the specified node.

®  Precautions

When the command is being executed, when encountering
PLC RUN to STOP, it may cause the command to fail to be
executed. Please make sure that the written Index and sub-
Index are valid, otherwise an error will be returned.

6.12.8 CANXMT: CAN free port send command

24640 0 15
Dz

D8

N1 2
CANSDOYR DO

When M1=NO, write the length WORD data to the slave
station 2, the Index is 16#6040, the sub-Index is 0, the written
data 16#F is stored in the (D8/D9) register.

SM440 =1: The execution of the CANopen instruction is
completed (=1 is completed, =0 for the rest).
SM441=1: CANopen command execution error (=1 command

error, =0 no error).

SM442 =1: The CANopen command is being executed (=1
command is being executed, =0 no command is being
executed), mainly to prevent multiple CANopen commands
from being executed at the same time.

Ladder Diagram: Applicable models |VC3
—— CANZINT
51 52 53 54 ] Affect the flag

Command list: CANXMT (S1) (52) (S3) (S4) Step size 1

Operand| Type Applicable devices Index
S1 | DINT | Constant D R N
S2 BOOL M S N
S3 INT D R J
sS4 INT D R 7
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. . S 1 1
i Operand Description Lo " Function description R/W
S1: CANID CAN message identifier to be sent components CANKMT T 1

command send complete

82: EXT FRAME: ON: The CAN identifier is marked as SM444 si P R/W
an extended frame (29 bits) OFF: The CAN identifier is e
marked as a standard frame (11 bits) SM445 CANXMT command send error Sign R/W
83: CAN message data length to be sent (0-8) SD464 CANXMT/CANRCYV error code R

S4: CAN message data to be sent (occupies S3 elements
. ®  Example of use
consecutive from S4)

. . 12000 3 OFF 3 1
®  Function Description ————{ CANMNT DO 50 D2 D4 1
When the power flow is turned on and the CAN port is in
an idle state, the CAN message data with S1 as the owv 1 ba ]
identifier, the data start address as S5, and the length as S4
is sent. 2
W omov 2 D5 1
®  Precautions
1. After the power flow is turned on, the data will 5
only be sent once. If the data needs to be resent, the power 1 wor s pe ]

flow must be turned off and turned on again.
2. CANXMT Use up to 32 instructions

3. When multiple CANXMT instruction streams
are valid at the same time, they will be sent one by one

The CAN configuration selects the free port protocol. When
M2000=0N, it sends 3 data starting from D4, and stores the
sent content in the 3 registers starting from D4.

SM440 =1: The execution of the CANopen instruction is
completed (=1 is completed, =0 for the rest).
SM441=1: CANopen command execution error (=1 command

error, =0 no error).

SM442 =1: The CANopen command is being executed (=1
command is being executed, =0 no command is being
executed), mainly to prevent multiple CANopen commands
from being executed at the same time.

6.12.9 CANRCV: CAN free port receive command

Ladder Diagram: Applicable models |VC3
[ cawRcY 81 82 53 S4 ]
Affect the flag

Command list: CANRCV (§1) (52) (S3) (S4) Step size 10
Operand| Type Applicable devices Index

D1 DINT D R N

D2 BOOL M S N

D3 INT D R N

D4 INT D R N

. . s 1 1
i Operand Description Lt Function description R/W
S§1: CANID Received CAN message identifier components CANROY i i
nstruction reception
82: EXT FRAME: ON: The CAN identifier is marked as an SM446 P R/W
letion Si
o completion Sign
extended frame (29 bits) OFF: The CAN identifier is marked pet &
. CANRCYV instruction receive error

as a standard frame (11 bits) SM447 o R/W
83: Received CAN message data length (0-8) e
S4: Received CAN message data (occupies D3 elements SD464 CANXMT/CANRC Verror code R

consecutive from D4) ®  Example of use
®  Function Description
Lo 3 OFF 3 1
When there are multiple CANRCV instructions, when CARRCY D0 50 bz pe !
running to a valid instruction of energy flow, if any CAN port
3
wor 3 Dz ]
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has received data, the received data will be transmitted to the
output element of this instruction.

®  Precautions

1. When SM446 is ON, it means that the CAN port has
received a message, and the user needs to remove the data as
soon as possible to avoid being overwritten by subsequent
data, resulting in data loss. After the data is retrieved, the user
needs to reset the SM446 for the next reception.

The CAN configuration selects the free port protocol.
When M10=ON, it accepts 3 data starting from D4, and
stores the received content in the 3 registers starting from
D4.

SM440 =1: The execution of the CANopen instruction is
completed (=1 is completed, =0 for the rest).

SM441=1: CANopen command execution error (=1
command error, =0 no error).

SM442 =1: The CANopen command is being executed (=1
command is being executed, =0 no command is being
executed), mainly to prevent multiple CANopen commands
from being executed at the same time.
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6.13 Check Command

6.13.1 CCITT: Check command

Ladder Diagram: Applicable models |[VC1 VC3
—— +—- CCITT 51 52, D
| (51) 52) @ ] Affect the flag
Instruction list: CCITT (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D \Y% R
S2 INT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM D SD C T \Y% 4 R N
D INT D \Y% R N
° Operand Description the high byte is ignored as zero, the check result is 16 bits.
S1: The starting unit of the data to be L4 Example of use
verified St 0
. — —{ mov 16#00 biln} 1
§2: The number of data to be verified (S2>0, i
otherwise an operand error is reported) L mov  16#1 01 ] LD SM1
D: Check result o MOV 16#00 DO
. Function Descrio L ! MOV 16#11 D1
unction Description 51
P _ TR N ] MOV 16#22 D2
1. Perform the CCITT check operation on - MOV 16#33 D3
the S2 data starting from the starting unit L mov 1644 4 ] MOV 16#44 D4
(S1), and assign the result to the D unit. 85 MOV 16#55 D5
E Wie dEes B ] MOV 16466 D6
2. The polynomial of the CCITT check 102 MOV 16477 D7
algorithm is: XA 16+XA12+X75+1 i Wov 16#8 D8 ] D X0
. 119
L] Precautions [ mov  16%77 o7 1 MOV 0 D100
1.Every time an instruction is executed, the X0 28097 CCITT DO 8 D100
. . . ——{ mMmov 0 D100 ]
system will D The content of is brought into < G
the operation, so D must be initialized [ ccitr 10 8 1100 ]
before execution. When X0=ON, the 8 data starting from DO will be checked by CCITT,
2. S2 unit starts Data storage in the check and the result will be assigned to D100.
data area, the default is byte mode, that is,
6.13.2 CRC16: Check command
Ladder Diagram: Applicable models |VC1 VC3
—— ——- CRC16 51 52, D,
| 51 (52) » ] Affect the flag
Command list: CRC16 (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D v R N
S2 INT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM D SD C T \Y z R v
D INT D v R N
®  Operand Description ®  Example of use
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S1: The starting unit of the data to be verified _?lﬂ)_{ wor 1o40 2 ] LD SM1
82: The number of data to be verified (S2>0, b omv e 3 : MOV 16#00 DO
otherwise an operand error is reported) o MOV 16#11 D1
D: Check It [ mov 16wz D2 ]
- Lheck resu - MOV 16#22 D2
®  Function Description [omov tewss s ! MOV 16#33 D3
[t}
1. The S2 data starting from the starting unit (S1) is LMoV 1skes D4 ! MOV 16#44 D4
subjected to CRC16 check operation, and the result I owov  temss b ] MOV 16455 D5
is assigned to th.e D unit. | . b oror teme o : MOV 16466 D6
2. The polynomial of the CRC16 check algorithm is: b oo e B : MOV 16477 D7
XM O6+XM5+XM2+1 an s
. — 1 mv 0 D100 ] LD X0
®  Precautions
. . 1o o o S MOV 0 D100
1. D content will bring the content before the
. . L . . 0 -7828 CRC16 D0 8 D100
instruction execution into the operation every time CRC16 DO 8 D100 1
the instruction is executed, and D should be
initialized before execution. When M0=ON, CRC16 check operation is performed on the 8 data
2. If standard Mod bus CRC check is used, please starting from DO, and the result is assigned to D100.
assign 16#FFFF to the initial value of D element
(checksum). And the high and low bytes (high 8 bits,
low 8 bits) need to be exchanged.
3.The data storage in the check data area at the
beginning of S2 unit is byte mode by default, that is,
the high byte is ignored as zero, and the check result
is 16 bits.
6.13.3 LRC: Check command
Ladder Diagram: Applicable models |[VC1 VC3
—— — LRC 51 52 (/]
| (s) (s2) @ ] Affect the flag
Instruction list: LRC (§1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D \Y R v
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R y
D INT D \Y R v
® Operand Description the check result is 8 bits, and it is stored in the low byte of D.

S1: The starting unit of the data to be verified
§2: The number of data to be verified, (S2>0,
otherwise an operand error is reported)

D: Check result

[ Function Description

Perform the LRC check operation on the S2
data starting from the starting unit (S1), and
assign the result to the D unit.

[ Precautions

1. D content will bring the content before the
instruction execution into the operation every
time the instruction is executed, and D should
be initialized before execution.

2. The data storage in the check data area at
the beginning of S2 unit is byte mode by
default, that is, the high byte is ignored as zero,
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[ Example of use LD SM1
o oy dbdn B 4 MOV 16#00 DO
e i R s ] MOV 16#11 D1
e oy ciewes 22 ] MOV 16#22 D2
5 i iswss 20 ] MOV 16#33 D3
e oy v Bt ; MOV 16#44 D4
,  mov  1ewss 22 ] MOV 16#55 D5
r  mov  1ewss 18 ] MOV 16#66 D6
[ mov - 1 ] MOV 16#77 D7
E [ mov D100 1 LD MO
f LrC 1o 8 D100 1 MOV 0 D100
When X0=0N, the data of 8 cells starting from DO is assigned to D100 after LRC LRC DO 8 D100
checksum operation.
6.14 Enhanced Bit Handling Instructions
6.14.1 ZRST: Batch Bit Clear Instruction
Ladder Diagram: Applicable models |[VC1 VC3
| IRST v (s) ] Affect the flag
Instruction list: ZRST (D) (S) Step size 5
Operand | Type Applicable devices Index
D |BOOL Y| M S LM C T v
S INT Constant | KnX |KnY| KnM [ KnS |KnLM |KnSM| D SD C T \Y z R y
® Operand Description L Precautions
D: Destination operand 1. When the cleared bit element is C, the counter value in the C element
S: Source operand will also be cleared.
PY Function Description 2. When the cleared bit element is T, the timer value in the T element will
When the power flow is valid, the S also be cleared.
consecutive bit element units starting from the b Example of use
D unit are cleared to zero. sma OFF LD  SM0
IEST 0 10 ] ZRST M10 10
When SMO0O=ON, clear all data of 10 units of M10, M11, M12..M19
starting from M10.
6.14.2 ZSET: atch position setting command
Ladder Diagram: Applicable models |[VC1 VC3
| ISET @) (5/ ] Affect the flag
Command list: ZSET (D) (S) Step size 5
Operand| Type Applicable devices Index
D | BOOL Y M S LM C T v
S INT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM D SD Cc T \Y% 4 R N
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° Operand Description ° Example of use
D: Destination operand SmMo ) LD  Smo
ZSET 10 1o 1 zseT M10 10
S Source operand
. L. When SM0=O0N, set all the data of 10 units of M10, M11, M12...M19 starting
® Function Description
. . from M10 to 1.
When the power flow is valid, set S
consecutive bit elements starting from D
to 1.
6.14.3 DECO: Decode instruction
Ladder Diagram: Applicable models |[VC1 VC3
—— —— DECO 5 7
| &4 ® ] Affect the flag
List of instructions: DECO (§) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM | D SD \Y 4 R v
D INT KnY | KnM KnS | KnLM D \Y z R v
6.14.4 ENCO: Encoding Command
Ladder Diagram: Applicable models |[VC1 VC3
— F—— ENCO 5. i)
| (s) ) ] Affect the flag
List of instructions: ENCO (S) (D) Step size 5
Typ . .
Operand Applicable devices Index
€
S INT| Constant | KnX | KnY [ KnM | KnS |KnLM |KnSM | D C T \Y z R N
D INT KnY | KnM KnS | KnLM D C T \Y Z R N
° Operand Description L4 Precautions

S Source operand; When "1" appears in several bits of S, the smallest position number will be written into

D: Destination operand D. As shown in the following figure:

. .. Mo z
[ ] Function Description I—-—[ EHCO  Z#100 oo ]

When the power flow is valid, the
) o ® Example of use
bit number of the "1" bit in the

. . Mo 1 LD MO
word element S will be written I—-—t ENCO  2#0010 oo ]
into D.

ENCO 2#0010 DO
When the power flow is valid, the operand 1 is 2#0010, and the first bit is "1", so the
result is 1, which is written to DO.

6.14.5 BITS: ON bit statistics instruction in word

Ladder Diagram: Applicable models |VC1 VC3
| { BITS () w ] Affect the flag
Instruction list: BITS (S) (D) Step size 5
Operand | Type Applicable devices Index
S INT [Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD Cc T \Y% 4 R
D INT KnY | KnM KnS | KnLM D C T \Y% Zz R N
[ ) Operand Description counted, and the statistical result is stored in the operand D.

S: Source operand;

D: Destination operand

[ Function Description ® Example of use

When the power flow is valid, the SMO &

LD SMO0
number of 1 bit in the operand S is BIIS  16#FO0FD D1 ]

BITS 16#FOF0 D1
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The power flow is valid. In the BITS LD SMO
instruction, S is the Constant 16#FOFO0, BITS 16#FOF0 D1
8 bits are "1" (ON state), and the
calculation result is 8 and stored in D
(D1).
6.14.6 DBITS: ON bit statistics instruction in double word
Ladder Diagram: Applicable models |[VC1 VC3
—— |—— DBITS 5 i
| s/ @ ] Affect the flag
Instruction List: DBITS (S) (D) Step size
Operand| Type Applicable devices Index
S DINT |Constant| KnX | KnY | KnM KnS | KnLM | KnSM | D SD Cc \Y R
D INT KnY | KnM KnS | KnLM D C \Y Zz R v
° Operand Description and the statistical result is stored in D.
§: Source operand; ® Example of use
D: Destination operand Mo 16 LD SMO0
DBITS  1G#FFOFF IO
® Function Description DBITS 16#FFOFF D10

When the power flow is valid, the number
of "1" bits in the double word S is counted,

The power flow is valid. In the DBITS instruction, S is the Constant
16#FFOFF, 16 bits are "1" (ON state), and the calculation result is 16, which

is stored in D (D10).

6.14.7 BON: ON bit judgment command in word

Ladder Diagram: Applicable models |VC3
I | { BON «¢s&2 D> (522 1]
Affect the flag
Instruction list: BON (S1) (D) (S2) Step size
Operand | Type Applicable devices Index
S1 INT | Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD Cc \Y R
D BOOL Y M S
S2 INT D \Y R
o Operand Description L4 Example of use
S Source operand; mt 3z 0H
D: Destination operand BOR 10 1 ] LD M1
- Destination op BON DO YO 5
[ Function Description

When the power flow is valid, the state of
the S2 bit in the statistics word S1 is
output to D.

6.15 Word Contact Command

6.15.1

BLD: Word bit contact LD instruction

The power flow is valid. In the BON instruction, S1 is a Constant DO, and the

state of the 5th bit (ON) is output to D (Y0).

Ladder Diagram: Applicable models |[VC1 VC3
|—| BLD ¢s1) (52} < J | Affect the flag

Instruction List: BLD (S1) (82) Step size 5
Operand‘ Type Applicable devices

Index
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S1

INT

KnX

KnY

KnM

KnS

KnLM

KnSM SD Cc T \Y 4 R

S2

INT

Constant

KnX

KnY

KnM

KnS

KnLM

KnSM SD Cc T \Y 4 R

®  Operand Description

S1: Source operand

82: Specify the bit, 0<S2<15, otherwise an operand error

is reported.

®  Function Description

The state of the S2 bit of the content of the S1 unit is used
to drive the subsequent operation.

6.15.2 BLDI: Word bit contact LDI instruction

®  Example of use

1000 10 BLD DO 5
Sl » H > ouT Yo
Take the state (ON) of BITS of DO (1000:

2#0000001111101000) to determine the state of the rear
element YO.

Ladder Diagram: Applicable models |[VC1 VC3

|——— B sw (s2) HC 2 | Affect the flag

Instruction List: BLDI (S1) (52) Step size 5

Operand| Type Applicable devices Index
S1 INT KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \Y z R S
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD C T \Y z R v

®  Operand Description ®  Example of use

S1: Source operand L 1000 10 BLDI DO 5

. . . BLDI IO 5 < 2
82: Specity the bit, 0<S2<15, otherwise an operand OUT Y0

error is reported.
®  Function Description

The logical negation of the S2 bit state of the content
of the S1 unit is used to drive the subsequent
operation.

6.15.3 BAND: Word bit contact AND instruction

Take the logical negation (OFF) of the BITS state (ON) of DO
(1000: 2#0000001111101000) to determine the output state of the
rear element YO.

Ladder Diagram Note : Applicable models [VC1 VC3
F——— 80 v 22 < O
Note: Because the logical relationship has been reflected in the graphics, the Affect the flag
BAND instruction is displayed as BLD in the ladder diagram
Instruction list: BAND (S1) (52) Step size 5
Operand| Type Applicable devices Index
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \Y z R v
Con
S2 INT stant KnX KnY | KnM KnS | KnLM | KnSM D SD C T \Y z R \
®  Operand Description ®  Example of use
S1: Source operand | ¥ii ek i LD X0
8§2: Specified bit (0<S2<15, otherwise an M 2 M3 BAND DO 5
operand error is reported) OUT YO

®  Function Description
The state of the S2 bit of the content of the S1
unit is taken in series with other nodes to drive

the subsequent operation.

take DO0(1000: 2#0000001111101000) The state (ON) of BITS is
connected in series with other nodes (X0=ON) to determine the output

state of the rear element YO0.
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6.15.4 BANI: Word bit contact ANI instruction

Ladder Diagram Note: Applicable models |VC1 VC3

— —— BT sw A S

Note: Because the logical relationship has been reflected in the graphics, the Affect the flag

BANI instruction is displayed as BLDI in the ladder diagram

Instruction list: BANI (S1) (S2) Step size 5

Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM | D SD C T \% z R J
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |[KnSM | D SD C T \% z R J

®  Operand Description ®  Example of use

S1: Source operand %0 —_ 10 LD X0

§2: Specified bit (0<S2<15, otherwise an BLDI DO 5 = > BANI DO 5

operand error is reported) ouT Y0

®  Function Description Take the logical negation (OFF) of the BITS state (ON) of DO (1000:

2#0000001111101000) and other nodes (X0=ON) in series to determine the
output state of the rear element YO0.

The logical negation of the state of the S2 bit
of the content of the S1 unit is connected in
series with other nodes to drive the subsequent
operation.

6.15.5 BOR: Word bit contact OR instruction

Ladder Diagram Notes: Applicable models |VC1 VC3

I | C J

| BLD (51 (52}

Affect the flag
Note: Because the logical relationship has been reflected in the graphics, the

BOR instruction is displayed as BLD in the ladder diagram

Instruction list: BOR (S1) (S2) Step size 5
Operand | Type Applicable devices Index
S1 INT KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \Y z R v
S2 INT | Constant | KnX | KnY | KnM | KnS |[KnLM [ KnSM | D SD C T \Y z R J
®  Operand Description ®  Example of use
S1: Source operand X0 10 LD X0
. . . e BOR DO 5
82: Specified bit (0<S2<15, otherwise an operand 1000
error is reported) o 2 ouT Yo
®  Function Description Take the state (ON) of BIT5 of DO (1000: 2#0000001111101000)
Take the state of the S2 bit of the content of in parallel with other nodes (X0=ON) to determine the output state

.. . fth 1 tYO.
the S1 unit in parallel with other nodes to oF fhe fear elemen

drive the subsequent operation
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6.15.6 BORI: Word bit contact ORI instruction

. Note.

LadderIDlagram ' . Applicable models |VC1 VC3

— | C

| BLDI (s1) (s52)

Note: Because the logical relationship has been reflected in the graphics, the Affect the flag

BORI instruction is displayed as BLDI in the ladder diagram

Instruction list: BORI (S1) (52) Step size 5

Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM | KnSM | D SD C T \Y z R \
S2 INT [Constant| KnX | KnY | KnM | KnS |[KnLM | KnSM | D SD C T \Y z R \

®  Operand Description

S1: Source operand

8§2: Specified bit (0<S2<15, otherwise an operand
error is reported)

®  Function Description

The logical negation of the S2 bit state of the content
of the S1 unit is connected in parallel with other
nodes to drive the subsequent operation.

6.15.7 BOUT: Word bit coil output command

®  Example of use

X0 Yo LD X0
<mo BORI DO 5
1000
BLDI 10 5 OouT YO

Take the logical negation (OFF) of the BITS state (ON) of DO
(1000: 2#0000001111101000) and connect it in parallel with other
nodes (X0=ON) to determine the output state of the rear element
YO.

Ladder Diagram: Applicable models |[VC1 VC3
— ——1 BOUT i oy
| w () ] Affect the flag
Instruction list: BOUT (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT KnY| KnM KnS | KnLM D C T \Y z R v
S INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD Cc T \Y z R R
®  Operand Description ®  Example of use
S1: Source operand %0 1016 LD X0
] ] ) I—-—[ BOUT DO 4 ]
§2: Specified bit (0<S2<15, otherwise an BOUT DO 4
operand error is reported) Assign the current power flow state (X0=ON) to BIT4 of DO
[ ] Function Description (10002#0000001 111101 000) After execution DO0=1016
Assign the current power flow state to the (2#0000001111111000)
S bit of D.

6.15.8 BSET: Word bit coil set command

Ladder Diagram: Applicable models |[VC1 VC3
|_| —L BST @ 4 ] Affect the flag
Instruction List: BSET (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT KnY| KnM | KnS |KnLM D C T \Y z R J
S INT Constant | KnX [KnY| KnM | KnS |KnLM |KnSM | D SD C T \% z R J
®  Operand Description ®  Example of use
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D: Destination operand LD MO

$2: Specified bit (0<S2<15, otherwise }—M-U—v e ] BSET DO 10

an operand error is reported)

®  Function Description When MO is ON, set BIT10 of DO (D0=0: 2#0000000000000000). After
Set the S bit of the D element. execution D0O=1024 (2#0000010000000000)

6.15.9 BRST: Word hit coil clear command

Ladder Diagram: Applicable models |VC1 VC3

|_| L BRST ) 5 ] Affect the flag

Instruction List: BRST (D) (S) Step size 5

Operand| Type Applicable devices Index
D INT KnY| KnM KnS | KnLM D C T \Y Zz R RN
S INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R J

®  Operand Description ®  Example of use

D: Destination operand 0 744 LD X0

8§2: Specified bit (0<S2<15, otherwise an operand }_-_( BRST DO 8 ] BRST DO 8

error is reported) When the power flow is valid, clear BIT8 of DO (1000:

®  Function Description 2#0000001111101000). After execution D0=744
Clear the S bit of the D element. (2#0000001011101000)

6.16 Compare Contact Instructions

6.16.1 LD (5, <, >, <>, >=, <=): Integer comparison contact instruction

|Ladder Diagram: _ (s (52) —¢ 3 Applicable models |[VC1 VC3
— < Gu (52) = D
—— > @ 2 D
| & (51 (52} e ) Affect the flag
—— = v (s2) [ G
— <<= Gv (s2) D
Instruction list:
LD= (s1) (82
LD< S (82
LD> S (82 Step size 5
LD<> (SO (82
LD>= S (82
LD<= (s1) (82
Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R J
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD Cc T \Y 4 R v
®  Operand Description ®  Example of use
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S1: Compare parameter 1

$2: Compare parameter 2 i

®  Function Description 1

BIN comparison is performed on the contents of S1 f

and S2 units, and the result of the comparison is used

to drive the subsequent operation. i
1]
.|

<&

>=

1000 =2000

1o n
1000 -2000
it} m
1000 -2000
o m
1000 =2000
o n
1000 -2000
it} nm
1000 =2000
oo o

Y0

11

Y2
. >

13
- >

T4
. >

¥5

I R O P P

LD=
ouT
LD<
ouT
LD>
ouT
LD<>
ouT
LD>=
ouT
LD<=
ouT

DO D1
YO

DO D1

Y1

DO D1

DO D1

Y3

D0 D1

Y4

DO D1

Y5

BIN comparison is performed on the data of DO and D1, and the
result of the comparison determines the output state of the latter
element.

6.16.2 AND (5, <, >, <>, >=, <=): Integer compares contacts with instructions

Ladder Diagram: Applicable models |VC1 VC3
— = = 51/ (52) —C D)
[ | I < (51) (52) < J
— — > (s1) (52) [ D)
| | | < (51} (52} |_C J Affect the flag
1 | 1 o= (51} (52} —C D)
— - <= (s1) (52) < D
Instruction list:
AND= (s (82)
AND< (S1) (S2)
AND> (S (S2) Step size 5
AND<> (S1) (S2)
AND>=  (S1) (S2)
AND<= (S1) (S2)

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD z R R
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD z R R

®  Operand Description ®  Example of use

S1: Compare parameter 1 w0 10000 2000 0 LD X0

§2: Compare parameter 2 “ - ?EDDD S;DD = - 2 AND=  DOD1

®  Function Description [—o— & W ot = out Y0

. X2 10000 2000 Y2 LD X1

The contents of S1 and S2 wunits are —.,— > 10 1 — . >

compared with BIN, and the result of the _|X3}_‘ % ]133‘:”?"3 %‘i“:'[’ ¢ 13 5 AND<  DOD1

comparison is connected in series with other ¥4 10000 2000 14 out Y1

nodes to drive the back-end operation. T = ];:‘W :‘_m b= ; ? LD X2
L — <« ®m  m < > AND> DOD1

ouT Y2

LD X3
AND<> DO0D1

ouT Y3

LD X4
AND>= DO0D1

ouT Y4
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LD X5
AND<= DO D1
ouT Y5

BIN comparison is performed on the data of DO and D1, and the result of the

comparison is connected in series with other nodes to determine the output

state of the latter element.

6.16.3 OR (=, <, >, <>, >=, <=): Integer comparison contacts or instructions

Ladder Diagram:

Applicable models

VC1 VC3

(s1)

(52

[
()

(s1)

(s2)

e}
w

(s1)

(52}

™
()

;O (51}

(527

[
()

Affect the flag

(51)

(52)

()
/

| <= (51}

(52}

)
()

Instruction list:

OR= (S

(SD

(82)
OR< (82
OR> (SD
(s

(S»

(82

OR<> (S2)

OR>= (82

OR<= (S1) (82

Step size

Operand| Type

Applicable devices

Index

S1 INT Constant

KnX

KnY

KnM

KnS [KnLM | KnSM | D SD

S1 INT Constant

KnX

KnY

KnM

KnS | KnLM | KnSM | D SD

[ Operand Description
S1: Compare parameter 1

$2: Compare parameter 2

® Function Description
Compare the contents of S1 and
S2 units, and the result of the
comparison is connected in
parallel with other nodes to drive
the back-end operation.

Example of use

The data of DO and D1 are compared, and the result of the comparison is connected in

parallel with other nodes to determine the output state of the latter element
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<=):

LD X0
| - -5 OR= DO D1
1000 1000 J O UT YO
- = 1o D1
i §i LD X1
— 2 OR< D0 D1
A y ]ggurj I]]Ii!UI] J ouT Y1
X2 E ” LD X2
1000 1000 J OR> DO D1
TR o o ouT Y2
| B B LD X3
% 1000 1000 J OR<> D0 D2

i M " y ouT Y3 6.16.4 LDD (=, <, >, <>, >,

e = LD x4 long integer comparison

R 5 ]1]8[\13 ]Ijli”:"] J OR>= DO D1 g g p

| s, ol ouT Y4 contact instruction

g <. J LD X5
1000 1000
¢ 1w n OR<= DO D1
ouT Y5
Ladder Diagram: Applicable models |VC1 VC3
——— o= 0 (52) —C D
| X (st) (52} < J
| (s1) 53) < )

| 1) (s1) (s2) C >, Affect the flag

——— o= v (s2) D

— b= 6w (52) D

Instruction list:

LDD= (S1) (S2)
LDD< (S1) (S2)
LDD> (s> (s2) Step size 7
LDD<> (S1) (S2)
LDD>= (S1) (S2)
LDD<= (S1) (S2)

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y R v
S2 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM |KnSM | D SD \Y R J

®  Operand Description ®  Example of use

SI: Compare parameter 1 100000 200000 Yo LDD=" Do D2

§2: Compare parameter 2 i 1= 1o Dz = > out Yo

P Function D inti 100000 200000 11 LDD< DO D2

unction pescription H < bili] 02 —~ . > ouT Y1

Compare the contents of S1 and S2 units, and the 100000 200000 Y2 LDD> DO D2

. . . { D> D0 D2 < >

result of the comparison is used to drive the e o OuUT Y2
subsequent operation. TR ¥ IIJBUDUU B;""’”’"" —¢ ﬁ 3 LDD<> DO D2

100000 200000 T4 ouT v3
H  D>= 0o D2 —£ 2 LDD>= D0 D2

100000 200000 Y5 ouT Y4
H &= jili] 0z = . > LDD<= DO D2

OUT Y5

Compare (DO, D1) and (D2, D3), and the comparison result

determines the output state of the latter element.
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6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer compare contacts with instructions

Ladder Diagram: :

Applicable models |VC1 VC3

— — b= p (s2) = D

— —— < v (52) D

— — (s1) (52 —C D

| b (1) (s2) C J Affect the flag

|—| — D»= (s1) (52) < J

— ——4 b= Gw (s2) =D

Instruction list:

ANDD= (S1) (S2)

ANDD< (S1) (S2)

ANDD>  (S1)  (S2) Step size 7

ANDD<> (S1) (S2)

ANDD>= (S1)  (S2)

ANDD<= (S1) (S2)

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM |KnSM | D SD \Y R J
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y R v

®  Operand Description ®  Example of use

S1: Compare parameter 1 X0 50000 50000 10 LD X0

m— | D= bili} 2 — . > —
$2: Compare parameter 2 i s o o ANDD= DO D2
) - Lk BB =", oum v

®  Function Description . s o 5 LD X1

Compare the contents of the S1 and S2 units, —m— 1 W 2 =2 ANDD< DO D2

and the result of the comparison is . e g g ™ ouT "

connected in series with other nodes to drive Y4 50000 50000 14 LD X2
. | -
the back-end operation. i e = ANDD> D0 D2
xS 50000 50000 Y5
— ———— & I 2 = ouT Y2
LD X3
ANDD<> DO D2
ouT Y3
LD X4
ANDD>= DO D2
ouT Y4
LD X5
ANDD<= D0 D2
ouT Y5

Comparing (D0, D1) and (D2, D3), the result of the comparison is
connected in series with other nodes to determine the output state

of the latter element.
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6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison contact or instruction

Ladder Diagram: :
— | ¢ 3 Applicable models |VC1 VC3
— D= s1) (s2) F
— | C J
— 1 X s1) (52} F
— | C D]
— (51) (522 F
— | C J Affect the flag
— DO (s1) (sz) J
— | C J
—— D= (s1) (52} J
— | ¢ b]
—{ D<= (51} (s2) J
Instruction list:
ORD= (S (82)
ORD< (s> (82
ORD> (S (82 Step size 7
ORD<> (S1) (S82)
ORD>=  (S1D  (S2)
ORD<= (S1) (S2)
Operand| Type Applicable devices Index
S1 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD C \Y R \
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD Cc \Y R v
® Operand Description L4 Example of use
. X0 10
S§1: Compare parameter 1 = B LD X0
§2: Compare parameter 2 100000 20000 ORD= DOD2
. L. H 1= M D2 / ouT Y0
[ Function Description i Wi
L 3 LD X1
Compare the contents of S1 and J
S P .r d th It of th 100000 20000 ORD< D0 D2
units, and the result of the H 1< 1o D2 F ouT Y1
comparison is connected in X2 12
p : . = B LD X2
parallel with other nodes to drive L — ORD> DOD2
the back-end operation. LR 2 F ouT Y2
3 13
| -5 LD X3
,,,,, ORD<> DO0D2
100000 20000
H 0o Do D2 F ouT Y3
| = s LD X4
__________ ORD>= D0 D2
100000 20000
H D= 1o D2 ! ouT Y4
x5[ s LD X5
‘ 2 ORD<= DO D2
100000 20000
H D<= 1o D2 ! ouT Y5

Compare (D0, D1) and (D2, D3), and the result of the comparison is connected in
parallel with other nodes to determine the output state of the components in the rear

section.
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6.16.7 LDR (=, <, >, <>, >=, <=): Floating point comparison contact instruction

Ladder Diagram: R S (52) —c 3 Applicable models |[VC1 VC3
——— ] R (51} (52} e )

| R (s1) (52) —C D)

] RO (51} (52) < ) |Affect the flag

| R= (51} (s2) < D
|—— re Gw (52) D

Instruction list:
LDR= (S1) (S2)

LDR< (S (82
LDR> (S (82 Step size 7
LDR<> (SID (S82)
LDR>= (S1) (S2)
LDR<= (S1) (82)

Operand| Type Applicable devices Index
S1 REAL | Constant D \% R J
S2 RAEL | Constant D \% R v
® Operand Description
S1: Compare parameter 1 L4 Example of use
S2: Compare parameter 2 LDR= Do D2
1000. 200. . . 1000. 299, 0 ouT YO0
® Function Description H R D0 02 < )
Wl N — i LDR< D0 D2
000. 200 000, 299
Compa.lre the contents of S1 and e w10 s Lo ouT vi
S2 units, and the result of the —— T @ LDR> DO D2
comparison is used to drive the H R 10 1 =2 ouT Y2
subsequent operation. 1000. 200. . . 1000. 299 13 LDR<> D0 D2
H RO it} D2 ol ) ouT Y3
1000. 200. . . 1000. 299 T4 -
L R M 2 —c 3 LDR>= D0 D2
ouT Y4
1000, 200 1000, 299. 5
H R&E DO D2 = M > LDR<= D0 D2
ouT Y5

Compare (DO, D1) and (D2, D3), and the result of the comparison determines the output
state of the latter element.

6.16.8 ANDR (=, <, >, <>, >=, <=): Floating point comparison contacts and instructions

Ladder Diagram: Applicabl dels |VC1 VC3
|—| L Re s1) (52) —¢ 3 pplicable models
—— — R< (s1) (52) = D

| — R’ (51} (52 < D

| | RO (51} (52} —C 7 |Affect the flag
— — R>= SV (52) - J

| — R (S0 (52) D
Instruction list:

ANDR= (s1) (82

ANDR< (S (82)

ANDR> (s1) (82 Step size 7

ANDR<> (S (S2)

ANDR>= (s (S2)
ANDR<= (s1) (82
Operand ‘ Type ‘ Applicable devices Index
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S1 REAL | Constant D \Y% R
S2 REAL | Constant D \Y% R
® Operand Description ® Example of use
S1: Compare parameter 1 LD X0
$2: Compare parameter 2 ANDR= D0 D2
. o ouT Y0
i Function Description X0 1000001, . . ~1000. 29. 10 LD X1
Compare the contents of the S1 — - = = H ANDR< DO D2
and S2 units, and the result of the X1 10000.01. . .-1000.29 n
U, ot L 1 KW © ~ oy oUT NS
comparison is connected in series % St mnsni % LD X2
oouo, o .~1000. 29
with other nodes to drive the L W— R 0 12 ) ANDR> DO D2
back-end operation. 13 10000.01...-1000.29... 13 out Y2
— ——— R I 12 =D LD X3
14 10000.01... 1000, 29, 14 ANDR<> Y3
——— 1 k= I 02 B LD X4
15 10000.01...-1000.29... Y5 ANDR>= DO D2
— — R D 02 =2 ouT Y4
LD X5
ANDR<= DO D2
ouT Y5

Comparing (DO, D1) and (D2, D3), the result of the comparison is connected in series
with other nodes to determine the output state of the latter element.

6.16.9 ORR (5, <, >, <>, >=, <=): Floating point comparison contact or instruction

Laddle r ID iagram: . 3 Applicable models |[VC1 VC3
1 I ~
| R= (51} (52} F
I | C b
| R (s1) (52 F
I C D
| R (s1) (s2) F
|} C b} Affect the flag
| R (s1) (52) F
I C )
| R= (50 (52) F
I | C b)
|  R<= es1) (52
Instruction list:
ORR= (s (S2)
ORR< (S1)  (S2)
ORR> S (S2)
ORR<>  (S1) (82 Step size 7
ORR>= (s (S
ORR<= (s (S
Operand| Type Applicable devices Index
S1 | REAL | Constant ‘ ‘ ‘ ‘ ‘ ‘ ‘ D ‘ ‘ ‘ ‘ v | | R N
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‘ s2 ‘REAL‘ConstantH ‘ ‘ ‘ ‘ ‘ D ‘ ‘ ‘ ‘ v | | R ‘ N |
[ Operand Description
S1: Compare parameter 1
$2: Compare parameter 2
[ Function Description
Compare the contents of S1 and
S2 units, and the result of the
comparison is connected in
parallel with other nodes to drive
the back-end operation.
[ Example of use
i - LD X0
T < M > ORR= D0 D2
10000.50. . . 10000.50. . .
b e 2o J out Y0
X 1 LD X1
[ J 7 ORR< DO D2
10000.50. . . 10000.50. . .
H R 10 02 ouT Y1
%2 12
s LD X2
10000. 50. . . 10000. 50. . J ORR> DO b2
H R> 10 D2 ouT Y2
X3 13
L 5 LD X3
10000. 50. . . 10000. 50 J ORR<> DO D2
H RO D0 12 ouT v3
X4 14
—— < M > LD X4
10000.50. . . 10000.50. . . =
L = w0 7 J ORR>= Do b2
s 5 ouT Y4
— | > LD X5
- II]SDDD B0, .égEIGD. 50.. J ORR<= DO D2
ouT Y5

Compare (D0, D1) and (D2, D3),
and the result of the comparison

is connected in parallel with

other nodes to determine the

output state of the components in

the rear section.
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6.16.10 LDZ (=, <, >, <>, >=, <=): Integer absolute value comparison contact instruction

Ladder Diagram: |Applicahle models |VC3
4 Z= 51 52 53
4 Z< 51 52 23 — )
4 v 51 32 53 — 3
- Affect the flag
H IO 51 52 53 <
H = 31 52 53 t J
I g1 52 53 (.t J
Instruction list:
LDZ= (S (S2) (S3
LDZ< (S1) (S2) (S3)
LDZ>  (S1)  (S2) (S3) Step size 7
LDZ<> (S1) (S2) (S3)
LDZ>= (S1) (S2) (S3)
LDZ<= (S1) (S2) (S3)
Operand| Type Applicable devices Index
S1 INT Constant |Kn|KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y% z R N
X
S2 INT Constant |Kn|KnY | KnM | KnS |KnLM|KnSM| D SD C T \Y% z R N
X
®  Operand Description
S1: Minuend - - 100 - LDZ= DO D2 D4
$2: Subtraction e T our M1
S§3: Comparison value oo § e LDZ> D0 D2 D4
’ 50 30 100 13
PY . . . H X oo D2 D4 ==
Function Description B . . e ouT M2
Compare the absolute value of the result of the subtraction of | ** ™ % L 0525 DO D2 D4
S1 and S2 with the absolute value of S3, turn the contact ON | == 50 5 o — " OUT M3
or OFF according to the comparison result, and the node | ;. 3 o b cm> LDZ<> DO D2 D4
directly connected to the left bus. OUT M4
16-bit Conduction Non-conducting LDZ>= DO D2 D4
instructions conditions conditions OUT M5
LDZ= |Sl—S2|=|S3| |Sl—SZ‘<>|S3| LDZ<= DO D2 D4
LDZ< [S1-S2[<|S3| |S1-S2[>=|S3| OuT M6
LDZ> |S1-S2>|S3| [S1-S2|<=|S3|
LDZ<> [S1-S2]<>|S3| |S1-S2=[S3]
D7 SL.S20—153 S1.521<IS3 The absolute value of the result after subtracting the D2 register value
>= -S2|>= -S2|<
| =183 | <1831 from the DO register value is compared with the absolute value of the D4
LDZ<= [S1-S2|<=[S3]| IS1-S2[>[S3]| register value, and the contact is turned ON or OFF according to the

comparison result.
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6.16.11 ANDZ (=, <, >, <>, >=, <=): Integer absolute value comparison of contacts and instructions

Ladder Diagram: Applicable models |VC3

— — 7= 51 52 33 — b}

— < 51 52 53 < J

1 sl s2 S3 < J

Affect the flag

1 o 51 52 s3 — b}

1 — = 51 52 53 —C b

1 I sl 52 53 < b

Instruction list: ANDZ= (S1) (S2) (S3)

ANDZ < S  (S2)  (S3)
ANDZ> SH  (S2)  (S3)
Step size 7
ANDZ<> (SI) (S2) (S3)
ANDZ>= S (S2)  (S3)
ANDZ <= S (S2) (S3)

Operand| Type Applicable devices Index
S1 INT | Constant | KnX | KnY | KnM | KnS |[KnLM | KnSM D SD C T \Y% z R R
S2 INT | Constant | KnX | KnY | KnM | KnS |[KnLM | KnSM D SD C T \Y% z R R

®  Operand Description ®  Example of use

S1: Minuend T X0

§2: Subtraction “ " . - . ANDZ= DO Dz D4

s3 C ) 1 - ¢ m i3 M (=g F ouT M1
: Comparison value o . . s . LD X1

®  Function Description ANDZ< DO D2 D4

The absolute value of the result after the subtraction of S1 & o w o= on <m>  OUT M2

and S2 is compared with the absolute value of S3, and the I 2 o m LD X2

comparison result is connected in series with other nodes ANDZ> DO D2 D4

. . - A " T M
for driving the latter stage operation. — ==, oY 8
LD X3
16-Bit Turn-On Non- ANDZ<> DO D2 D4
Instructions Condition Conducting ouT M4
Condition LD X4
ANDZ>= DO D2 D4
ANDZ = [S1-S2}=/S3| S1-S2|<>[S3]
ouT M5
ANDZ < S1-S2/<|S3)| S1-S2[>=[S3] LD X5
ANDZ > [S1-S2[>|S3| IS1-S2|<=[S3)| ANDZ<= DO D2 D4
ANDZ <> S1-S2|<>/S3| S1-S2=[S3| ouT Mé6
ANDZ >= S1-52>=/S3| S1-52/<[S3| The absolute value of the result after subtracting the D2
ANDZ < S1-52/<=93| S152-53] register value from the DO reglster value is compared w1th. the
absolute value of the D4 register value, and the comparison

result is connected in series with other nodes to determine the
output state of the latter element.
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6.16.12 ORZ (=, <, >, <>, >=, <=): Integer absolute value comparison contact or instruction

Ladder Diagram: Applicable models VC3

— | 3

H I= 31 32 33 F

— | 2

1 51 52 33 F

— E

H < 51 52 337 F

. 3 Affect the flag

H  Zo 31 32 33 L

— 3

H = 31 32 53 d

— >

| 2= sl 52 53 |

Instruction list:

ORZ= (S1) (S2) (s3>
ORZ< (S (S2) (S3)
ORZ> (S (82)  (s») Step size 7
ORZ<> (S (S2) (S3)
ORZ>= (S1) (S2) (S3)
ORZ<= (S1) (S2) (S3)

Operand| Type Applicable devices Index
S1 |DINT| Constant | KnX | KnY [ KnM | KnS |KnLM|[KnSM| D SD C \Y% R N
S2 |DINT| Constant | KnX | KnY | KnM | KnS |KnLM|[KnSM| D SD C \Y% R N

®  Operand Description ®  Example of use

S1: Minuend n s LD X0

S§2: Subtraction I ORZ=  DOD2D4

) = m i3 ™ OUT Ml

§3: Comparison value

x " LD X1

®  Function Description =’ ORZ> DO D2 D4

The absolute value of the result after the subtraction of S1 »omoE oW ouT M2

and S2 is compared with the absolute value of S3, and the | = B LD X3

result of the comparison is connected in parallel with other ORZ< D0 D2 D4

nodes to drive the latter stage operation. eemoooroom ouTt M3

" “ LD X4
16-Bit Turn-On Non- = = ORZ<> DO D2 D4
Instructions Condition Conducting o 2w om ouT M4
Condition u - LD X4
— 3 -
ORZ= [S1-S2/=[S3] S1-52/<>[S3)| ORZz>= DO D2 D4
- B B out M5
ORZ < S1-S2/<|S3| S1-S2[>=(S3| LD X5
ORZ > [S1-S2[>[S3| S1-S2/<=[S3)| " CE ORZ<=  DOD2D4
ORZ <> IS1-S2<>[S3| S1-S2/=[S3| w3 o2 W out M6
ORZ >= [S1-S2>=[S3| S1-S2|<|S3]
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6.16.13

ORZ <= |S1-S2|<=|S3| |S1-S2[>(S3| The absolute value of the result after subtracting the D2
register value from the DO register value is compared with

the absolute value of the D4 register value, and the result of
the comparison is connected in parallel with other nodes to
determine the output state of the latter element.

LDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison instruction

Ladder Diagram: Applicable models |VC3

T sl 52 53 — b

H  DZs 51 32 33 < 2

H  DZ< 31 52 53 < 3

Affect the fla;

H DZO g 52 <3 = 2 #

H  DZx= 51 52 53 i 3

1 Didc= 51 52 53 e S

Instruction list:

LDDZ= (S1) (S2) (S3)
LDDZ< (S (s2) (S3
LDDZ> (S1) (82) (83 Step size 7
LDDZ<> (S1) (S2)  (S3
LDDZ>= (S1) (S2)  (S3
LDDZ<= (S1) (S2) (S3)

Operand | Type Applicable devices Index
S1 |DINT | Constant | KnX | KnY [ KnM | KnS [KnLM|KnSM| D SD C T \Y z R J
S2 |DINT | Constant | KnX | KnY [ KnM | KnS [KnLM|KnSM| D SD C T \Y z R J

[ Operand Description ® Example of use

S1: Minuend Lo 900 R RE LMy LDDZ= DO D2 D4

S§2: Subtraction | o S0 lwozer B2 ouT M1

§3: Comparison value Lo B e Ee oM LDDZ> DO D2 D4

® Function Description | b, D0 e zmr M ouT M2

Compare the absolute value of the result of the subtraction _osoo 1m0 2567 ] LDDZ< D0 D2 D4

H Dix= Do Dz D4 . m >

of S1 and S2 with the absolute value of S3, turn the contact | e B b OouT M3

ON or OFF according to the comparison result, and the LDDZ<>D0 D2 D4

node directly connected to the left bus. ouT M4

32-Bit Turn-On Non- LDDZ>=D0 D2 D4
Instructions Condition Conducting ouT M5
Condition LDDZ<=D0 D2 D4
ouT M6
LDDZ- [SI-S2/=S3| IS1-S2|<>[S3] ,
Compare the absolute value of the (D0/D1) register value
LDDZ< [S1-S2|<[S3] [S1-S2[>=(S3| minus the (D2/D3) register value with the absolute value of
LDDZ> ST-S25IS3| ST-S21<=[S3| the (D4/D5) register value, and turn the contact ON or OFF
according to the comparison result.
LDDZ<> [S1-S2|<>[S3] ISI-S2=[S3]
LDDZ>= [SI-S2j>=[S3] ISI-S2[<[S3]|
LDDZ<= [SI-S2[<=[S3] ISI-S2[>[S3]|
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6.16.14 ANDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison and instruction

Ladder Diagram: Applicable models |\VVC3

| — Di= 51 52 23 < 2

— —— DI: a1 a0 23 — 2

— — D g1 g2 &3 =D

Affect the flag
| — DI g1 32 33 < ]

—— —— Dpz>= 81 52 53 =D

DF¢= 51 52 53 — b}
Instruction list:
ANDDZ= (S1) (S2) (S3)
ANDDZ< (S1) (82) (S3)
ANDZ> (s1) (s> (s® Step size 7
ANDDZ<> (S1) (82) (S3)
ANDDZ> = (S1) (82) (S3)
ANDDZ<= (S1) (S2) (S3)

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD \Y% 4 R v
S2 |DINT| Constant | KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD \% z R N

®  Operand Description ®  Example of use

S1: Minuend B oo b o A LD X0

S§2: Subtraction ANDDZ= D0 D2

. L& o 52 s cm> D4

83: Comparison value ouT M1

®  Function Description Py o b e o =, LD X1

The absolute value of the result after the subtraction of S1 . . . o " ANDDZ< DO D2

and S2 is compared with the absolute value of S3, and the e " M e D4

. . . . . ouT M2
comparison result is connected in series with other nodes - kS o D %
for driving the latter stage operation.
4{){5}_‘ - % 10 . ne , ANDDZ> DO D2
32-Bit Turn-On Non- D4
Instructions Condition Conducting ouT M3
Condition LD X3
ANDDZ<> D0 D2
ANDDZ = S1-S2}=/S3| S1-S2[<>[S3] D4
ANDDZ < [S1-S2/<|S3| IS1-S2[>=[S3] ouT M4
ANDDZ > [S1-S2>[S3]| [S1-S2|<=[S3| LD X4
ANDDZ <> IS1-82/<>[S3| S1-S21-IS3)] SZ'DDZC DO b2
ANDDZ >= [S1-S2[>=[S3] S1-S2[</S3)| ouT M5
ANDDZ <= [S1-S2|<=[S3] IS1-S2[>[S3]| LD X5

ANDDZ>= D0 D2
D4

ouT M6

The absolute value of the result after subtracting the (D2/D3)
register value from the (D0/D1) register value is compared
with the absolute value of the (D4/D5) register value.
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6.16.15 ORDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison or instruction

Ladder Diagram: Applicable models VC3
— ¥ 3
TR s1 g2 £3 /
— f >
H DZi> 21 52 33 F
1 3
H DI 31 32 33 H
L 3 Affect the flag
b pz<o 51 52 53 /
— i 3
H DIix= 31 52 33 H
— | >
H Di<= 21 32 33 F
Instruction list: ORDZ= (51) (S2) (S83)
ORDZ < (SI) (S2) (S3)
ORDZ> (SI) (S2) (S3)
Step size 7
ORDZ<> (§1) (52) (S3)
ORDZ>= (§1) (S2) (S3)
ORDZ<= (S) (52) (S3)
Operand| Type Applicable devices Index
S1 DINT ([Con| KnX | KnY | KnM | KnS |KnLM [ KnSM D SD C \Y R v
stant
S2 DINT ([Con| KnX | KnY | KnM | KnS |KnLM [ KnSM D SD C \Y R v
stant
®  Operand Description ®  Example of use
S1: Minuend =t AN LD X0
§2: Subtraction - ) ORDZ= D0 D2 D4
§3:C . | ouT M1
: Comparison value i x| LD X1
®  Function Description e ORDZ> DO D2 D4
The absolute value of the result after the subtraction of S1 S ouT M2
and S2 is compared with the absolute value of S3, and the — = LD X3
result of the comparison is connected in parallel with other B 8 120 ORDZ< DOD2zD4
. . ouT M3
nodes to drive the latter stage operation. - -
- =5 LD X4
32-Bit Turn-On Non- o w ORDZ<> D0 D2 D4
Instructions Condition Conducting ouT M4
Condition " => LD X4
5 » 100 ORDZ<= D0 D2 D4
ORDZ = [S1-S2/=[S3] S1-S2|<>[S3] me B % n
ouT M5
ORDZ < S1-S2/<|S3| S1-S2[>=(S3| | =N LD X5
ORDZ > [S1-S2>|S3| S1-S2<=[S3] w o w o ORDZ>= D0 D2 D4
ouT M6
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The absolute value of the result after subtracting the (D2/D3)

register value from the (D0/D1) register value is compared

ORDZ <> |S1-S2|<>[S3| [S1-82[=[S3|
ORDZ >= [S1-S2>=[S3| [S1-82[<|S3|
ORDZ <= [S1-S2|<=[S3| [S1-S2[>(S3]

with the absolute value of the (D4/D5) register value, and

the result of the comparison is connected in parallel with
other nodes to determine the output state of the latter

element.
6.16.16 CMP: Integer Compare Set Instruction
Ladder Diagram: Applicable VC3
models
— — or o0 s @ ]
Affect the flag
Command list: CMP (S1) (S2) (D) Step size 7
Operand | Type Applicable devices Index
S1 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y% z R N
S2 INT |Constant | KnX | KnY | KnM | KnS |KnLM [KnSM | D SD C T \% A R y
D BOOL Y M S
[ ) Operand Description ® Function Description

S1: The data or device number to be the
comparison value.

82: The data or device number to be the
comparison source.

When the power flow is valid, execute the instruction and compare S1
and S2. According to its result (small, equal, large), make one of (D)
(D+1) (D+2) ON.

® Example of use

D: The starting element number of the - o LD mo
output result I—-—[ CHE 1000 2000 "3 1 CMP 1000 2000
M3
6.16.17 LCMP: Long Integer Compare Set Instruction
Ladder Diagram: Applicable VC3
models
— — ar s» s @ ]
Affect the flag
Instruction list: LCMP (S1) (S2) (D) Step size 9
Operand| Type Applicable devices Index
S1 DINT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y% z R N
S2 DINT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM | D SD \% R y
D BOOL Y M S
° Operand Description ® Function Description
S1: Comparison value 1. When the power flow is valid, execute the instruction and compare S1 and S2.
§2: Comparison value 2. According to its result (small, equal, large), make one of (D) (D+1) (D+2) ON.
D: The starting element number b Example of use

of the output result.

M1
I—-—[ LCHE 200000 300000

oW
M ]

LD ml
LCMP 200000 300000 M6
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6.16.18 RCMP: Floating-Point Compare Set Instruction

Ladder Diagram: Applicable \VC3
models
— — row D s @ ]
Affect the flag
Instruction list: RCMP (§1) (S2) (D) Step size 9
Operand| Type Applicable devices Index
S1 | REAL |Constant D R \/
S2 | REAL |Constant D R \/
D BOOL Y M S
) Operand Description ® Function Description

When the power flow is valid, execute the instruction, compare S1 and S2,
according to the result (small, equal, large), make one of (D) (D+1) (D+2) ON.

S1: Comparison value 1.

$2: Comparison value 2.

S1: The start number of the device that stores the data to
perform the addition operation

S§2: The Constant to perform the addition operation, or the
start number of the device that stores the data to perform
the addition operation

D: The start number of the device where the operation
result is stored

S§3: Number of data
® Function Description

1. When the power flow is valid, execute the instruction,
add the 16-bit data of point s3 starting from S1 and the
16-bit data (BIN) of point S3 starting from S2, and save
the operation result to point S3 starting from D.

D: The starting element number b Example of use
of the output result. e LD m2
—{ RCMP  500.3400 200.4000 T 1 RCMP 500.3400 200.4000
Y7
6.17 Batch Data Processing Instructions
6.17.1 BKADD: Addition of batch data
Ladder Diagram: Applicable VC3
|—| - BEKADD (§#) (520 (D) (830 1 L
Affect the flag Zero flag Carry flag Borrow flag
Command list: BKADD (S1) (82) (D) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT D SD C T \% R J
S2 INT | Constant D SD \% R J
D INT D SD \Y R v
S3 INT | Constant D \Y% R
° Operand Description 2. 16-bit constants can be specified directly in S2,S2When

it is a Constant, add the 16-bit data of point s3 starting
from S1 and S2 in sequence, and save the operation result
to point S3 starting from D.

° Precautions

When the operation result overflows, the Carry flag is not
turned ON.

® Example of use
nt 1 0 3
BEADD DO D100 11000 5 ]
LD Ml

BKADD D10 D100 D1000 5

When M1=ON, the contents of the 5 units starting from D10 and the contents of the 5 units starting from D100 are added in turn,
and the result is stored in the 5 units starting ~ from D1000. D1000=D10+D100, D1001=D11+D101, D1004=D14+D104.
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6.17.2 BKSUB: Subtraction of bulk data

Ladder Diagram: Applicable \VC3
models
|—| ——1 BKSUB §5£) <520 (D> (530 1
Affect the flag Zero flag Carry flag Borrow flag
Command list: BKSUB (1) (52) (D) (S3) Step size 9
Operand| Type Applicable devices Index
s1 INT ) v R S
) INT | Constant D SD Y R N
D INT D SD Y R N
S3 INT | Constant D \Y R
° Operand Description from S1 and S2 successively, and then save the operation

S1: The start number of the device that stores the data to
perform the subtraction operation

$2: The Constant to perform the subtraction operation, or
the start number of the device that stores the data to
perform the subtraction operation

D: The start number of the device where the operation
result is stored

$3: Number of data
[ Function Description

1. When the power flow is valid, execute the instruction,
which will start the S1SAfter subtracting the 16-bit data
at 3 points and the 16-bit data (BIN) at point S3 starting
from S2, the operation result is stored in point S3 starting

result to S3 starting from D.

L] Precautions

When the operation result overflows, the Carry flag is not
turned ON.

[ Example of use

M1 1 a0 -29
BESUE  I10 D100 0000 2

LD M1
BKSUB D10 D100 D1000 5

When M1=ON, the contents of the 5 units starting from
D10 and the contents of the 5 units starting from D100 are
subtracted in turn, and the result is stored in the 5 units
starting from D1000. D1000=D10-D100, D1001=D11-

from D. D101, ..., D1004=D14-D104.

2. You can directly specify a 16 bit Constant in S2. When
S2 is a Constant, subtract the 16 bit data of S3 starting

6.17.3 BKCMP=><<><=>=: Batch data comparison

Ladder Diagram: Applicable VC3
| T BKCMP= (s ¢s2) <Dy ¢s3» ] |models
L — | ——1 BKCMP= (§£) ¢520 «¢p) <530 ]
—— 1 BKCMP= ¢8f) ¢52) «¢b) (5§30 1]
—— ——A BKCMP== (8§20 (520 (D) (53 1
| T BrCMP=cs£)  ¢s2) by (s3» 7 |Affect the flag Zero flag Carry flag Borrow flag
————A ——1 BKCMP== ¢8§f) ¢52) «¢b) (853> ]
Command list: BKCMP=><<><=>= (§1) (52) (D) .
Step size 9

(83)

Operand| Type Applicable devices Index
s1 INT | Constant D ) C T v R S
S2 INT D ) C T v R S
D BOOL Y M S LM SM
S3 INT Constant D \Y R

® Operand Description 82: The start number of the device where the comparison

S1: Device start number of comparison value or stored source data is stored

value data D: The start number of the device where the comparison

result is stored
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Function Description

1. After comparing the 16-bit data (BIN) of the S3 point
starting from S1 with the 16-bit data (BIN) of the S3
point starting from S2, the operation result is stored in
the S3 point starting from D.

2. A 16-bit Constant can be specified directly in S1.
When S1 is a Constant, the 16-bit data of s3 points
starting from S1 and S2 are compared in turn, and the
operation result is saved to the S3 point starting from D.
3. When the comparison results of the S3 points starting
from D are all ON, the data block comparison setting
Sign (SM188) is set.

(] Precautions

When the operation result overflows, the Carry flag is not
turned ON.

6.18 Data Sheet Instructions

LIMIT:Upper and lower limit control
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[ ) Example of use
[} 1 B0 OFF
EECMF= D10 D100 o 4 ]
SM1SE -
[ [ SET Y10 1

LD Ml
BKCMP=D10 D100 YO0 4
LD SM188
SET Y10

When M1=ON, compare the contents of the 4 units
starting from D10 with the contents of the 4 units starting
from D100, and the result is stored in the 4 units starting
from YO0. Also, when the comparison results are all ON,
Y10 turns ON.

Ladder Diagram: Applicable VC3
|—| b—— LIMIT 88 820 830 D) ] models
Affect the flag Zero flag Carry flag Borrow flag

Instruction list: LIMIT (S1) (82) (S3) (D) Step size 9

Operand| Type Applicable devices Index
S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R R
S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R R
S3 INT KnX| KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R v
D INT KnY | KnM | KnS | KnLM D SD C T \Y R v

[ ) Operand Description ® Function Description

S1: Lower limit value

8§2: Upper limit value

S83: Input value that needs to be controlled
by the upper and lower limits

D: The start number of the device that stores
the output value that has passed the upper

and lower limit control

When M1=ON, the limit control of D0~D10 is performed on the content of D100

D1000.DO(10)<=D100(30)<=D10(100),D1000=30.

By judging whether the input value specified in S3 is within the range

of the upper and lower limit values specified by S1 and S2, the control
is stored in D. When S3<S1, D=S1; When S3>S2, D=S2; When
S1<=83<=S2, D=S2.

Outputa

(Output) Da

f\‘ S1 (Lower limit)

» )
Input lj 7 S2 (Upper limit)

Example of use

M1 0
LINIT IO

LD Ml

100
mo

a0
oo

an
oo ]

LIMIT DO D10 D100 D1000

unit, and the result is stored in
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6.18.2 DBAND:Dead zone control

Applicable
Ladder Diagram: PP VC3
models
|—| ——-/A DBAND rS5£> (322 532 «pr ]
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: DBAND (S1) (582) (S3) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
S2 INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V R v
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
D INT KnY | KnM | KnS | KnLM D SD C T \Y R N
[ J Operand Descripﬁon [ ] Function Description
S1: Dead zone lower limit value By judging whether the input value specified in S3 is within the dead

zone range specified by S1 and S2, the control is saved in D.When
S3<S1, D=S3-S1; When S3>S2, D=S3-S2; When S1<=83<=S2, D=0.

$2: Dead zone upper limit value

S$3: Input value to be controlled by dead
band

. Output & (Output) DA
D: The start number of the device that stores
the output value that has passed the dead-
band control S1 (Lower limit)
!rnput E 0S2 (Upper limit) 2
® Example of use
| m -100 100 30 o
DEARD IO Dio D100 01000 ]
LD Ml
DBAND DO D10 D100 D1000

When M1=0N, the dead zone control of DO~D10 is performed on the
content of D100 unit, and the result is stored in D1000.DO (-
100)<D100(30)<D10(100),D1000=0;

6.18.3 ZONE: Zone Control

Ladder Diagram: Applicable VC3
|—| == ZONE (SF)  €52) 53) ) ] mndels
Affect the flag Zero flag Carry flag Borrow flag
Command list: ZONE (§1) (S2) (S3) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT |[Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R \/
S2 INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD Cc T \Y R V
S3 INT KnX'| KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R v
D INT KnY | KnM | KnS | KnLM D SD C T \Y R v
) Operand Description $2: Positive deviation value to add to the input value
S1: Negative offset value added to the input S$3: Input value to be controlled by zone
value D: The start number of the device that saves the output value that has

passed the area control
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® Function Description

By judging the input value specified in S3
plus the deviation value specified in S1 or S2,
the control is saved in D When S3<0,
D=S3+S1; When S3>0, D=S3+S2; When
S3=0, D=0.

Output A (Ou

S2(Positive Dey

Epul E

/

6.18.4 SCL:Fixed coordinates

[ Example of use

M1 =100
ZOHE o

LD Ml

100 30
10 100

130
11000 ]

ZONE D0 D10 D100 D1000

When M1=0N, the area control of DO~D10 is performed on the content
of D100 unit, and the result is stored in
D1000.D100(30)>0,D1000=D100(30)+D10(100), D1000=130.

Ladder Diagram: Applicable VC3
|—| ——o scL  (S2) (52 «¢p) ] [models
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: SCL. (§1) (52) (S3) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R v
82 INT D \Y R v
D INT KnY | KnM KnS | KnLM D SD C T \Y R N
® Operand Description 1. The data of data table X should be arranged in

S1: The input value to execute the fixed coordinate or the
device number to save the input value

§2: Start number of conversion table device for fixed
coordinates

D: The device number that stores the output value
controlled by the fixed coordinate
[ Function Description

1. According to the specified conversion characteristics,
coordinate the input value specified by S1, and then save
it to the device number specified by D.

2. The conversion for fixed coordinates is performed
according to the data table stored in the device designated
by S2. However, when the output data is not an integer
value, the first decimal place is rounded and output.

3. The fixed coordinates are set with the conversion table:

Coordinate points S2

. X coordinate S2+1
point 1 -

Y coordinate S2+2

. X coordinate S2+3
point 2 .

Y coordinate S2+4

. X coordinate S2+2n-1

point n (last) -

y coordinate S2+2n

[ J Precautions

ascending order. If only part of the data is not in ascending
order, and the detection starts from the low order, the
operation before this part will still be executed;

2. S1 must be within the range set by the data table;

® Example of use

M1 25 ] 40
3CL nio oioo [1000 ]

LD Ml
SCL D10 D100 D1000

When M1=0N, the content of unit D10 is fixed and the
result is stored in D1000.

Coordinate points D100 5
. X coordinate D101 10
point 1 _
Y coordinate D102 0
. X coordinate D103 20
point 2 _
Y coordinate D104 20
. X coordinate D105 30
point 3 _
y coordinate D106 60
. X coordinate D107 50
point 4 _
y coordinate D108 40
. X coordinate D109 60
point 5 _
y coordinate D110 0
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Point 3(30,60)
DA40) |y Point 4(50,40)
Point 2(20,20)

> 3 Roint 5 L60,(
| Point 1(10,0)S1(25) X

6.18.5 SER: Data retrieval

Ladder Diagram: Applicable VC3
|—| ——-o SER  (S£) 352 (D) <83 ] |models
Affect the flag Zero flag Carry flag Borrow flag
Command list: SER  (S1) (52) (S3) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM KnS | KnLM | KnSM D SD \Y R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \Y R v
D INT KnY | KnM KnS | KnLM D SD C T \Y% R N
S3 INT | Constant D \Y R
® Operand Description ® Function Description
S1: Search the same data, the maximum value, and the 1. Retrieve the S3 data starting with S1, retrieve the same
minimum value of the head device number data as the data of S2, and save the result in D-D+4.
S$2: Retrieves the same data, the reference value of the 2.When there is the same data, among the S devices
maximum value, the minimum value, or the save starting from D, save the number of the same data, the
destination device number initial value/final value, the pOSitiOH of the minimum
D: After retrieving the same data, the maximum value and value and the maximum value.
the minimum value, the start device number of these 3.When the same data does not exist, the first 3 soft
numbers is stored elements store 0, and the other two are the same as above.
§3: Retrieve the same data, the maximum value, the
minimum value(1<S3<256)
® Example of use
| n 100 100 3
SER D10 D100 01000 g ]
LD MiI

SER D0 D10 D100 D1000 8

When M1=0ON, the contents of 8 units starting from D10 are retrieved, and the retrieval results are stored in 5 units starting from
D1000.

Retrieved element . Compare element . .
Numerical value Data location Search result D Numerical value

S1 value S2

D10 100 100 0 D1000 3
D11 78 1 D1001 0
D12 92 2 D1002 7
D13 100 3 D1003 5
D14 110 4 D1004 6
D15 -20 5

D16 145 6

D17 100 7
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6.19 String Command

6.19.1 STRADD: String Combination
Ladder Diagram: Applicable \VC3
models
I—( ———-1 STRADD <¢S¥2) D) 522 1
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRADD (S1) (§2) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT | String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
S2 INT | String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
D INT KnY | KnM KnS | KnLM D SD C T \Y R N
® Operand Description o Precautions
S1: First string unit 1. When S1 and S2 specify a string, a maximum of 32 characters are
$2: Second string unit allowed, and commas and double quotation marks are delimiters in the
D: String storage unit after concatenation host computer software, so the characters cannot be recognized by the
. Lo host computer software;
[ Function Description )
. . 2. If both S1 and S2 store '00H', then directly add '0000H' to D;
1. When the power flow is valid, connect the ) . ]
string units starting with 1 and 2, and save 3. When S1 and D or S2 and D's string unit device addresses overlap,
"s : T T n T .
them to the device starting with D; an "instruction operand value is illegal" error will be reported;
2. The combination of strings refers to 4. Whén ther.e is noi 00H' in the corresponding soft elemént range of
connecting the first character of the S2 unit the string unit starting from S1 .or S2, the error "Instruction operand
string to the last character of the S1 unit element number range exceeds" is reported;
string ignoring the end marker of the S1 unit d Example of use
string; | m 12849 14134 12849
STRADD D10 1100 0o ]
3. The valid data of the character string unit
is the data from the specified device of the LD Mi
character string unit to the detection of the STRADD D10 D100 D1000
first '00H"; . . . .
irst '00H; When M1=0N, connect the string unit starting from D10 with the
4. When the number of characters after string unit starting from D100, and the result is stored in the unit
. . .
connection is odd, add '00H' to the high byte starting from D1000.
of the last character device, and add '0000H'
W i £ the 1 b B15--b8 b7---b0 B15--b8 b7---b0 B15--h8 b7---h0
to the next element of the fast character o10 | 0x32 | 0x31 D100 0x38 | 0x37 p1000] 0x32 | 0x31
device when it is even; Du| 0x34 | 033 | + DIl Ox6L | 0x39 §> D1001] 034 | 0x33
D12 | (x36 | Ox35 D12/ 0x00 | 0x62 D1002| 0x36 | 035
D13 | 0x00 | 0x00 D1003 0x38 | Ox37
D1004 0x61 | 0x39
D1005 0x00 | Ox62
6.19.2 STRLEN: Detect string length
Ladder Diagram: Applicable \VC3
models
|—| | e— STRELEN €52 D) a1
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRLEN (§) (D) Step size 5
Operand| Type Applicable devices Index
S INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \Y R N
D INT KnY | KnM KnS | KnLM D SD C T \Y R N
° Operand Description S String unit
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6.19.3

D: String unit length
[ Function Description

1. When the power flow is valid, the length of the S unit
string is detected, and the value is stored in D

2. The valid data of the character string unit is the data
from the specified device of the character string unit to the
detection of the first '00H'
L] Precautions

When there is no '00H' in the corresponding soft element

"Instruction operand element number range exceeds" will
be reported;

[ ) Example of use

| M1 12849 8

STELEN D10 I100 ]
LD Ml
STRLEN D10 D100

When M1=ON, the length of the character string unit
starting from D10 is detected, and the result is stored in

range of the string unit starting from S, the error D100.
STRRIGHT: Start reading from the right side of the string
Ladder Diagram: Applicable VC3
models
I—i -7 STRRIGHT «¢§1) (b2 22 1
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRIGHT (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT KnX'| KnY | KnM | KnS | KnLM | KnSM D SD \Y N
D INT KnY | KnM | KnS | KnLM D SD \Y v
S2 INT | Constant D \Y R
° Operand Description character string unit to the detection of the first '00H'

S1: String unit
D: Save the extracted string unit
$2: Number of characters to take out

[ Function Description

1. When the power flow is valid, start from
the last valid character of the character string
of the S1 unit (not counting '00H"), take out
the S2 characters, and save them in the
device starting from D;

2. When S2 is equal to zero, "00H" is stored
in the D soft element;

3. When the number of characters taken out
is odd, add '00H' to the high byte of the soft
element that holds the last character, and add
'0000H' to the next element of the soft

(] Precautions
1. When there is no '00H' in the corresponding soft element range of
the string unit starting from S1, the error "Instruction operand element

number range exceeds" will be reported;
2. S2 is greater than or equal to 0;

3. S2 must be less than or equal to the number of characters in the string
unit of S1;

® Example of use

M1 12a49
STERIGHT D10

LD M1

13363
D100 3 ]

STRRIGHT D10 D100 3

When M1=0N, start from the right side of the string unit starting from
D10, take out 3 characters and save them in the unit starting from D100.
B15---b8 b7---b0

element that holds the last character when it o160 B15---b8 b7---b0
is an even number; 0x32 | Ox3l D100) 0x35 | 0x34
. . . D11 | 0x34 | 0x33 D101
4. The valid data of the character string unit 0x00 | 0x36
. . . D12 | 0x36 | 0x35
is the data from the specified device of the
D13 | 0x00 | 0x00
6.19.4 STRLEFT: Start reading from the left side of the string
Ladder Diagram: Applicable VC3
|—| - STRLEFT ¢5#) cp) €820 | models
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRLEFT (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
s1 INT ‘KnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ D ‘ ) ‘ c ‘ T ‘ v ‘ R N
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D INT KnY | KnM | KnS | KnLM SD C T V R
S2 INT | Constant \Y R
®  Operand Description ®  Precautions

S1: String unit
D: Save the extracted string unit
§2: Number of characters to take out

° 2.8

Function Description

1. When the power flow is valid, start from the

1. When there is no '00H' in the corresponding soft element range of the
string unit starting from S1, the error "Instruction operand element
number range exceeds" will be reported;

2 is greater than or equal to 0

3. S2 must be less than or equal to the number of characters in

left side of the SI string unit, take out S2 the S1 unit
characters to the right, and save them in the soft ®  Example of use
element starting from D;
: . : W {sTamT Do Do 3 ;LD Ml
2. When S2 is equal to zero, "00H" is stored in
STRLEFT D10 D100 3

the D soft element;

3. When the number of characters taken out is
odd, add '00H' to the high byte of the soft

When M1=0ON, start from the left side of the string unit starting from
D10, take out 3 characters and save them in the unit starting from D100.

S1: String unit

D: Extracted string unit

82: The starting position of the string to be retrieved
S2+1 Number of characters to be fetched n

® Function Description

1. When the power flow is valid, for the S1 string unit,

take out n character data starting from the S2 character,

and save it in the soft element starting from D;

2. When the number of characters taken out is odd, add

'00H' to the high byte of the soft element that holds the

last character, and add '0000H' to the next element of the

soft element that holds the last character when it is an even

number;

clement that holds the last character, and add B15---b8 b7---h0 B15---b8 b7--b0

'0000H' to the next element of the soft element D10 | 0x32 | Ox31 D100 Ox32 | 0x31

that holds the last character when it is an even D11 | 0x34 | 0x33 §> D101 0x00 | 0x33

number; D12 | 0x36 | Ox35

4. The valid data of the cl.laracter st.rlng unit is D13 | 0x00 | Ox00

the data from the specified device of the

character string unit to the detection of the first

'00H'

6.19.5 STRMIDR: Arbitrary read from a string
Ladder Di : Applicabl
adder Diagram pplicable VC3
|—| —— STRMIDR ¢§¢) ¢D) es2> 7 |models
Affect the flag Zero flag Carry flag Borrow flag

Instruction list: STRMIDR (§1) (D) (S2) Step size 7

Operand| Type Applicable devices Index
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD \Y R N
D INT KnY | KnM KnS | KnLM D SD \Y R N
S2 INT KnX KnY | KnM KnS | KnLM | KnSM D SD T \Y R N

® Operand Description 3. The valid data of the character string unit is the data

from the specified device of the character string unit to the
detection of the first '00H";

4. When n is 0, no processing is performed,

5. When n is -1, all the character data of the S1 string unit
are taken out and stored in the device starting from D
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) Precautions

1. S2 must be less than or equal to the number of

characters in the string unit of S1;
2. n is greater than -2

3. 82 is greater than or equal to 1

4. When there is no '00H' in the corresponding soft
element range of the string unit starting from S1, the error
"Instruction operand element number range exceeds" will

ni 12849 13106 2
}_-_1 STEMIDE Did 100 il ]
LD Ml
STRMIDR D10 D100 DO

When M1=ON, D1 (D1=3) data starting from D0 (D0=2)
of the string unit starting from D10 is read out and stored
in the unit starting from D100.

B15---b8 b7---b0 B15---h8 b7---b0
be reported; D10 [ 0x32 | 0x31 D100[ 0x33 | Ox32
® Example of use D1l | 0x34 | 0x33 D101| 0x00 | Ox34
D12 | 0x36 | 0x35
D13 | 0x00 | 0x00
6.19.6 STRMIDW: Replace arbitrary from string
Ladder Di : Applicabl
adder Diagram p]; 1lca € VC3
|—| ———-A STRMIDW ¢81) <¢b)  ¢52) ] moce’s
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRMIDW (§1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \Y R N
D INT KnY | KnM | KnS | KnLM D SD C T \Y R N
S2 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
° Operand Description L Precautions

S1: The string unit to replace

D: The string unit to be replaced

8§2: The starting position of the replacement

S2+Inumber of characters to replace n

[ Function Description

1. When the power flow is valid, use the n
characters of the S1 string unit to replace the
n character data starting from the S2
character in the D string unit;

2. The valid data of the character string unit
is the data from the specified device of the
character string unit to the detection of the
first '00H";

3. When n is 0, no processing is performed;
4. When n is -1, the contents up to the last
character data designated by S1 are stored

after the device designated by D

1. S2 is less than or equal to the number of characters in the string unit
of S1;

2. n is greater than -2

3. S2 is greater than or equal to 1

4. When the number of replaced characters exceeds the last character
of the string unit starting with D, save the data up to the last character

5. When there is no '00H' in the corresponding soft element range of
the string unit starting from S1 and D, the error "Instruction operand
element number range exceeds" will be reported;

® Example of use
n 12849 1258 2
; }_-_; STEMIDK D10 1100 10 ]
LD Ml
STRMIDW D10 D100 DO

When M1=0N, replace D1 (D1=3) after the DO (D0=2) character of
the string unit starting from D100 with the first D1 (D1=3) characters

of the string unit starting from D10 characters.

B15---b8 h7---b0 B15---b8 h7---b0 B15---b8 b7---b0

D10 | 0x32 | 0x31 D100 | 0x35 | 0x34 D100 | Ox31 | 0x34
PU Moxas | 0x33 | puo1 | 0x37 | ox36 §> p1o1| 0x33 | 0x32
P2 ox00 | 0x35 | D102 | 0x39 | Ox38 p102| 0x39 | 0x38
D103 | 0x00 | Ox6L D103 | 0x00 | 0x6L
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6.19.7 STRINSTR: String retrieval

Ladder Diagram: Applicable VC3
|—| 1 STRINSTR ¢s£2 ¢s2) ¢p» esso 7 [models
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRINSTR (§1) (S2) (D) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT | string D SD \Y R N
S2 INT D SD c T \% R \/
D INT D SD \% R \/
S3 INT | Constant D \Y R
[ ) Operand Description character as "45", and the result is stored in the unit of
S1: String unit to retrieve D100.
S2: Search source “45
B15--b8 h7—h0
D: Search Results
N ASC D10 | 0x32 | Ox31
§3: Search start position ot | 0x34 | 0x33 f> D100=4
° Function Description B15-B b7---b0 D12 | 0x36 | Ox35
1. When the power flow is valid, starting from the S3 D13 | 0x00 | OX37

character of the S2 character string unit, retrieve the same
character string as the S1 character string unit, and save
the character string position information of the retrieved
result in D;

2. When there is no consistent string, save "0" in D;

3. When the position S3 to start the search is a negative
number or "0", no processing is performed;

4. The valid data of the character string unit is the data
from the specified device of the character string unit to the
detection of the first '00H";

[ Precautions

1. When there is no '00H' in the corresponding soft
element range of the string unit starting from S1 and S2,
the error "Instruction operand element number range
exceeds" is reported;

2. S3 is less than or equal to the number of characters in
the string unit of S2;

3. When S1 specifies a string, a maximum of 32 characters
are allowed, and commas and double quotation marks
represent delimiters in the host computer software, so this
character cannot be recognized by the host computer
software;

4. When S1 is an empty string ('00H'), the detection result
is the position of the string unit '00H' of S2 (if S2 is an
even number of characters, it is the first '00H' position);

® Example of use
M1 12549 4
STRINSTE 45" oo 1100 2 ]
LD M1

STRINSTR “45” D10 D100 2
When M1=0N, starting from the second character of the

string unit starting from D10, search for the same
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6.19.8 STRMOV: String transmission

Ladder Diagram: Applicable VC3
models
|—| —A STRMOV ¢52 by ]
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRMOV  (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | string | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R y
D INT KnY | KnM | KnS | KnLM D SD C T \% R y
[ Operand Description

§: Source string unit
D: Destination unit
® Function Description
1. Transfer all the data of the S string unit, including '00H', to the element unit starting with D;

2. The valid data of the character string unit is the data from the specified device of the character string unit to the detection of the
first '00H";

® Precautions

1. When there is no '00H' in the corresponding soft element range of the string unit starting from S, it will report "The range of the
instruction operand element number exceeds";

2. When the number of characters in the S string unit is an even number, '00H' is stored in the low byte, and the high and low bytes
of the corresponding position in D are stored in '00H';

3. When S1 specifies a string, a maximum of 32 characters are allowed, and commas and double quotation marks are delimiters in
the host computer software, so the characters cannot be recognized by the host computer software;

® Example of use

M 12549 12549
STEMOY D10 nioo ]

LD Ml
STRMOV D10 D100

When M1=0N, the character string data starting at D10 is transferred to the unit starting at D100.

B15---b8 h7---h0 B15--b8 b7---b0
D10 | 0x32 | 0x31 D100 | 0x32 | 0x31
D11 | Ox34 | 0x33 D101 | 0x34 | Ox33
D12 | 0x36 | 0x35 D102 | 0x36 | 0x35
D13 | 0x00 | Ox00 D103 | 0x00 | 0x00

6.20 Positioning Commands and Interpolation

6.20.1 ZRN: Origin return command

Instruction Command name Reference chapter
type
Hhigh ZRN origin return command EJFor detailed instructions, please refer to
speed Chapter 11 11.2.1
command
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6.20.2 DSZR: Origin return command with DOG search

Instruction Command name Reference chapter
type
High speed DSZR with DOG search origin return EJFor detailed instructions, please refer to
command command Chapter 11 11.2.2

6.20.3 DRVI: Relative Position Control Instruction

Instruction Command name Reference chapter
type
High speed DRVI: Relative Position Control Instruction LOFor detailed instructions, please refer to
command Chapter 11 11.2.3

6.20.4 DRVA: Absolute position control command

Instruction Command name Reference chapter
type
High speed DRVA absolute position control instruction OFor detailed instructions, please refer to
command Chapter 11 11.2.4

6.20.5 PLS: Multi-speed pulse output command

Instruction Command name Reference chapter
type
High speed PLS multi-speed pulse output command OFor detailed instructions, please refer to
command Chapter 11 11.2.7

6.20.6 DVIT: interrupt fixed-length instruction

Instruction Command name Reference chapter
type
High speed DVIT interrupt fixed length LOFor detailed instructions, please refer to
command Chapter 11 11.2.8

6.20.7 DPTI: maximum fixed-length interrupt positioning instruction

Instruction Command name Reference chapter
type
High speed DPTI maximum fixed-length interrupt EQdFor detailed instructions, please refer to
command positioning instruction Chapter 11 11.2.9
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6.20.8 STOPDV: pulse output stop command

Instruction Command name Reference chapter
type
High speed | STOPDV pulse output stop command OFor detailed instructions, please refer to
command Chapter 11 11.2.10

6.20.9 PLSV: Variable speed pulse output command

Instruction Command name Reference chapter
type
High speed PLSV variable speed pulse output command For detailed instructions, please refer to
command Chapter 11 11.3.2

6.20.10 LIN: Linear path interpolation command

6.20.11

Instruction Command name Reference chapter
type
High speed LIN linear path interpolation command EJFor detailed instructions, please refer to
command Chapter 11 11.4.1

CW: Clockwise arc path interpolation command

Instruction Command name Reference chapter
type
High speed CW Clockwise arc path interpolation EQdFor detailed instructions, please refer to
command command Chapter 11 11.4.2

6.20.12 CCW: Counterclockwise circular arc path interpolation command

Instruction Command name Reference chapter
type
High speed CCW counterclockwise arc path interpolation EdFor detailed instructions, please refer to
command command Chapter 11 11.4.3
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6.21 Data Processing Instructions

6.21.1 MEAN: Average command

Ladder Diagram: Applicable models | VC3

— —— MEAN 50 ) sz ]
Affect the flag Zero flag Carry flag Borrow flag
Command list: MEAN (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT | Constant [KnX| KnY | KnM | KnS |KnLM | KnSM D SD C T R J
S2 INT | Constant D R J
D INT KnY | KnM | KnS |KnLM D SD C R RN

[ Operand Description [ Example of use

S1: The starting word device number where the desired m 3z 10
average value data is stored MEAR DO ma 4 ]

8§2: Average number of data (1~64)

D: Word device number to store the acquired average

LD Ml
value data

MEAN D0 D10 4
¢ Function Description When M1=0N, find the average value of 4 unit data

starting from DO, and save it in D10. When D0=32,
D1=10, D2=15, D3=-14, D10=10.

1. The average value of S2 16-bit data starting from S1
is stored in D, and the remainder is rounded off.

6.21.2 WTOB: Data separation instruction in byte units

Ladder Diagram: Applicable models | VC3

— +—— ero8 0 o sz )
Affect the flag Zero flag Carry flag Borrow flag
Command list: WTOB (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
S1 INT D SD C T R J
S2 INT D SD C T R J
D INT | Constant D R v
® Operand Description

S1: The start number of the device that stores the data to be separated in byte units
82: The number of byte data to be separated (S2>0)

D: The start number of the device that saves the result that has been separated in byte units

[ Function Description

1.The 16-bit data stored in the S2/2 soft elements starting with S1 is separated into S2 bytes, and stored in the low byte of the S2
soft elements starting with D, and the high byte is cleared.
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15 = — = == - b8 b7 — == - - - - b0 B15ise meinmmron 58] BT e mioinn = B0
I T =
MSB I LSB
@ +0 | — +0 00H | MSB ]
| T
+1 MSB LSB +1 OOH | LSB
. |
: |
‘ : ‘ +2 00H | MSB
|
n/2% MSB | LSB | N
| +3 00H | LSB -
% When n is an odd number, the E g ;
carry is carried out to obtain a value. +n- 00H ! MSB
= i 2 |
When n=5, the value is @+2 -4 [ e
00H | LSB
1 |
Store HOO
2. When S2 is an odd number, in the last data of the separation source, only the high byte (8 bits) is the object data.
For example, when n=5, the data of the low byte of S~S+2 is stored in D~D+4.
b B e B8] Biece coea B0 o [ [y (NSRRI
| |
(s +0 12H i 39H — +0 00H | 12H
+1 56H | 78H +1 00H | 39H
| |
| |
+2 FEH | DCH g, +2 00H . 56H V;”_‘g"
! | =3
1 I
Omitted when ™ 3 L ! sl
n=5 !
+4 00H | FEH
I
Store HOO.

3.When S2=0, the instruction is not executed.

4. Source and destination operands cannot overlap.

[ Example of use
ni 258 1
WIOE D0 nin G ]
LD Ml

WTOB DO D10 6

When M1=0N, divide the data of 3 units starting from DO into 6 units according to the high and low bytes, and save them in the 6
units starting from D10. When D0=0x102, D1=0x304, D2=0x506, D10=0x01, D11=0x02, D12=0x03, D13=0x04, D14=0x05,
D15=0x06.

6.21.3 BTOW:Data combination instruction in byte unit

Ladder Diagram: Applicable models | VC3
— ——1 groer o @) sz )
Affect the flag Zero flag Carry flag Borrow flag
Command list: BTOW (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
s1 INT D SD C T R J
S2 INT D | sSD| C T R v
D INT | Constant D R x/
[ Operand Description

S1: The start number of the device that stores the data to be combined in byte units
§2: The number of byte data to be combined (S2>0)

D: The start number of the device that saves the result of combining in byte units

VC series small programmable controller programming manual




Chapter 6 Application Instruction 197

1.The 16-bit data after combining the low bytes (8 bits) of the S2 16-bit data starting from S1 is stored in the S2/2 soft elements

Function Description

starting with D. The high byte (after S1) of the combined 16-bit data of the source (8 bits) is ignored.

D15 -- - =~ D8 D7 - - = == = == == - - b0 [PY - ———Y O (—— )
I I I
i +0 istbyte |  2nd byte
@ 0 l Data of 1st byte y i y
+1 | Dataof 2nd byte +1 3rd byte | 4th byte
Il |
N |
+ Data of 3rd byte |
bytes 2 1 y :
o [ n/2% n-1th byte | nth byte
+n- \ 1
1 \ Data of nth byte
= l
L
MSB is omitted.
2.When S2 is odd, the last combined low byte is cleared.
15 - = == - == b8 b7 -- -- = -- - -- b0 b15 = == == == == =-b b7 == == == == == = b0
- , T
T (sv+0| asH , 12H +0 12H , 34H
f f
+1 CDH | 34H +1 56H | 78H
f 1
Whesn +2 EFH : 56H +2 9AH | 00H
n= . L
f
+3 ABH I 78H
{ "HOO0" when
+4 CDH | 9AH n=5
v h

MSB is omitted.

3.When S2=0, the instruction is not executed.

4. Source and destination operands cannot overlap.

® Example of use
M1 1 253
ETO% IO D10 &
LD Ml

BTOW DO D10 6

When M1=0N, combine the 6 unit data starting from DO to generate 3 unit data, which are stored in the 3 units starting from D10.

—

When D0=0x01, D1=0x02, D2=0x03, D3=0x04, D4=0x05, D5=0x06, D10=0x102, D11=0x304, D12=0x506.

6.21.4 UNI: 4-bit combination instruction for 16-bit data
Ladder Diagram: Applicable models | VC3
— —— g#r s o sz ]
Affect the flag Zero flag Carry flag Borrow flag
Command list: UNI (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
s1 INT D SD T R J
s2 INT D SD J
D INT | Constant D v
[ Operand Description
S1: The start number of the device that stores the data to be combined
§2: Number of combinations (0-4. No processing when S2=0)
D: The device number where the combined data is stored
® Function Description

1.Save the 16-bit data of the S2 point starting with S1 to the S2 point device starting with D.
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—x b15 - == == == == - b4 b3 ------ --b0 /
Least significant|

@ *0 4 bits

Least significant ¢

4 bits]| Y v 1
Least significant| (

4 bits
Least significant

4 bits | \“

J
\ ~ A 7
onitieg =~ Dowtebs
combined

2.When S2 is from 1 to 3, the one digit of the lower digit {4x(4-S2)} of D is zero.

T
|
|
I
1 I
|
I
|
|
I
|
|

15 somsrssmomomscilf B e 0 /

I Least significant
@ * 4 bits
Least significant ¢

4 bits Y Y
Least significant ( N/ \
4 bits
N hd -
. Data to be
Omitted .
combined \ )

0 when n =3.

+1

+2

~
> || S | S

3.Specify 1-4 in S2, and when S2=0, the instruction is not executed.

4. Source and destination operands cannot overlap.

[ Example of use
M1 1 4B60
1HI il nin 4 ]
LD Ml

UNI DO D10 4

When M1=ON, combine the lower 4 bits of the 4 unit data starting from D0 and save it in D10. When D0=0x01, D1=0x02,
D2=0x03 D3=0x04, D10=0x1234.

6.21.5 DIS: 4 bit separate instruction of 16-bit data

Ladder Diagram: Applicable models | VC3
— — g1s 0 e sz ]
Affect the flag Zero flag Carry flag Borrow flag
Command list: DIS(S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
Ss1 INT D SD C T R J
S2 INT D SD C T R J
D INT  [Constant D R x/
® Operand Description

S1: The start number of the device that stores the data to be separated

8§2: Number of separations (0-4. No processing when S2=0)

D: The device number where the separated data is stored
[ Function Description

1.Save the S2 16-bit data starting with S1 into the S2 soft elements starting with D.
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v

@B

Least significant
4 bits

Least significant
4 bits

+2

v

Least significant
4 bits

Least significant
4 bits

T
|
|
]
|
|
|
|
|
I
|
1
L I

L ¢

~
Setto 0.

2.The valid range of S2 is 1-4, and the rest of the data does not execute the instruction.

3.The upper 12 bits of the S2 soft elements starting from D are cleared.

4. Source and destination operands cannot overlap.

[ Example of use
M1 4660 1
II= o nio
LD Ml

DIS DO D10 4

When M1=0ON, the D0 unit data is separated every 4 bits and stored in the 4 units starting from D10. When D0=0x1234, D10=0x01,

D11=0x02, D12=0x03, D13=0x04.

6.21.6 ANS:Signal alarm set instruction

~
Storage area

Ladder Diagram: Applicable models | VC3
— — fag G0 (52) w ]
Affect the flag Zero flag Carry flag Borrow flag
Command list: ANS (S1) (S2) (D) Step size 7
Operand| Type Applicable devices Index
s1 INT T N
S2 INT | Constant D R v
D | BOOL S J
[ Operand Description On state Save the minimum
S1:Timing timer number for judging time, only applicable SD401 | minimum number of actions in
fo 100ms timer, T0-T209 number $900-5999
$2: Judging time data (1—32767) ® Example of use
D: Set annunciator device, S900-S999
o] 126 [n):)
® Function Description }—-—1 AHE Ta 100 501
1.When the power flow duration is greater than S2, D is
set; when the command power flow duration is less than LD Mo
S2, the timer S1 is reset and D is not set; the power flow
ANS TO 100 S901

is invalid, and S1 is reset.

Address .
Name Function

number

Signal alarm is After SM400 is turned
SM400 Va?i ) ON, the following SM401

and SD401 work

SMA01 Slg_nal alarm Any action in the sta_te

action S900-S999, SM401 is ON

When the power flow is valid, if the power flow is not

interrupted within 10 seconds, S901 is set.
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6.21.7 ANR:Signal alarm reset instruction

Ladder Diagram: Applicable models | VC3
|—| — ANE ] Affect the flag Zero flag Carry flag Borrow flag
Command list: ANR Step size 1
Operand| Type | Applicable devices Index
° Operand Description On state Save the minimum
SD401 minimum number of actions in
No operands.
number S900-S999
° Function Description
[ Example of use

1.When the power flow is valid, reset the running status

of the signal alarms S900-S999; if there are multiple Ml AHE 1
status actions, reset the one with the smallest number.

When the power flow is valid again, the next one with the LD Ml
smallest number is reset. ANR
Address g When the power flow is valid, if there are more than one
b Name Function
number

S set by ANS, the one with the smallest number is reset.

. . After SM400 is turned
Signal alarm is

SM400 valid ON, the following
SM401 and SD401 work
. Any action in the state
Signal alarm .
SM401 . S900-S999, SM401 is
action

ON

6.22 Other Instructions

6.22.1 RND: Generate random number instruction

Ladder Diagram: Applicable models |VC3
| | { RHND by ] Affect the flag Zero flag
Instruction List: RND (D) Step size 3
Operand| Type Applicable devices Index
D INT IKnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ D ‘SD‘ C ‘ T ‘ ‘ z | R N
° Operand Description L4 Example of use
D: The start number of the device where random numbers M1 ZEA06
EHD il ]

are stored.
[ ) Function Description LD Ml
1. Generate a pseudo-random number from 0 to 32767, RND DO

and store its value in the D unit as a random number; if When M1=ON, a random number is generated and stored in DO,
the generated random number is 0, set the Zero flag D0=26406.

(SM80).
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6.22.2 DUTY: Generate timing pulse command

Ladder Diagram: Applicable models |VC3

I |} [ DUTY ¢S81) ¢522 (D) 1  |Affect the flag

Instruction list: DUTY (S1) (82) (D) Step size 7

operand | Type Applicable devices Index
S1 INT | Constant || KnX| KnY | KnM | KnS |KnLM [ KnSM | D SD C T \% z R y
S2 INT | Constant || KnX | KnY | KnM | KnS |KnLM [ KnSM | D SD Cc T \% z R v
D BOOL SM

® Operand Description
S1: Number of scans for ON
$2: Number of scans for OFF
D: The destination address that is always output at the timing
[ Function Description
1. The timing pulse output unit D changes in the manner of S1 scan ON and S2 scan OFF;
2. SM unit, SM430-SM434

Target address of Device for counting the
timing output number of scans
SM430 SD330
SM431 SD331
SM432 SD332
SM433 SD333
SM434 SD334

3. This instruction can be used 5 times, but multiple DUTY instructions cannot use the same timing clock to output the target
address.

® Example of use

M1 1);)
ITY 10 10 SM430 1

When M1=0N, 10 scans of SM330 are ON, 10 scans are OFF, and the count value of the number of scans is stored in SD330.
[ ) Precautions

The operation starts at the rising edge of the command, and the power flow does not stop even if it is cut off, and stops at STOP or
power-off.
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7.1 Introduction to Sequential Function Chart

7.1.1 What is sequential function chart

Sequential Function Chart (Sequential Function Chart) is a programming language that has gradually developed and become
popular in recent years. It is used to divide PLC programming projects into structured processes. It uses the programming elements
and language structures specified in the IEC61131-3 standard to divide the complex system process into sequential multi-stage
process steps and the conversion process between steps, thereby realizing the sequence control function.

Because SFC programming is intuitive and process-oriented, each step after decomposition and each transition condition is a
relatively simple program process, which is very suitable for the application field of sequential control, so it has gradually been
widely used.

7.1.2 What is the sequence function diagram of VVC series PLC

The sequential function diagram of VC series PLC is a programming language used by VEICHI VC series PLC products. In addition
to the standard SFC functions, one or more ladder blocks can be built in.

Programs written with VC series PLC sequence function diagrams can be converted into corresponding ladder diagrams and
statement list programs.

The sequential function chart program of VC series PLC also supports multiple independent processes, and the number can reach
up to 20. These independent processes can run independently, and the step states within each process are scanned and transferred
separately by process. Jumps can be made between individual processes.

7.1.3 Basic concepts of sequential function chart

SFC has the following two basic concepts: stepping states and transitions. Other concepts, such as jumps, branches, multiple
independent processes, etc., are derived on this basis.
[ Step state

1. Definition of step state

A step state is actually an independent program, representing a working state or a process in the sequence control process. A
complete sequence function diagram program can be formed by organically combining multiple step states.

2. Step state execution

In the sequential function chart program, the step state is represented by a fixed S element.

A stepping state that is being executed is called an effective stepping state, and its corresponding S element state is ON. At this
time, the PLC scans and executes all the instruction sequences in the stepping state. The step state that has not been executed is
called an invalid step state, and the corresponding S element state is OFF. At this time, the PLC does not scan and execute the
corresponding internal command sequence.

[ ) Transfer

The sequence control process is a series of step state switching process. A PLC that is executing a certain stepping state will leave
the current stepping state and enter and execute a new stepping state when certain logic conditions are met. This switching process
is called a step state transition.

The occurrence of transition must satisfy certain logical conditions, which are called step transition conditions.

7.1.4 Programming primitives and their connection rules

[ Programming primitives
VC series PLC sequence function diagram consists of the following basic programming primitives.

programming primitives

Programming primitives Graphic expression Specific instructions

Represents an initial step state, the number of a step state is the specified S element
number, and the number cannot be repeated. The execution of a SFC network must
start with an initial stepper. The address range of the S soft element corresponding to
the initial step is SO~S19

Initial stepper al*
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Programming primitives

Graphic expression

Specific instructions

Normal stepper

321%

Represents an ordinary step state, the number of a step state is the specified S
element number, and the number cannot be repeated. The S software address range
corresponding to the common stepper is S20--S991 soft element

Transfer character

-

It represents a transition, and a transition condition (built-in ladder diagram) that
makes the next step valid can be built in. The user can define the code in it, and
when the transition condition is reached, the state of the next S soft element
connected with the transition character is set to enter the next state of progress.
Transition characters must be connected between step characters

Jump character

30

The jump symbol, connected after the jump symbol, can turn on the specified S
element when the transition condition is reached. Loops or jumps for stepping states

Reset character

v
Vs

The reset symbol, connected after the transition symbol, can turn off the specified S
element when the transition condition is reached. For the end of a SFC block

Select branch

After the step symbol is connected, it represents a plurality of mutually independent
transition conditions. When any one of the transition conditions is reached, the
previous step state is ended, and the corresponding step branch under the transition
condition is entered. It is used to select one of multiple step branches. After selecting
one branch, other branches will not be selected again.

Choose a confluence

Connected at the junction of the selection branch, it represents the junction of the
selection step branch. When the transition condition of one of the branches is
reached, it will transfer to the next progress state

Parallel branch

T
P

After the step is connected, the following multiple branches wait for the same
transition condition. When the transition condition is established, the following
multiple stepping branches are enabled and executed at the same time

Parallel confluence

1

Connected at the junction of parallel branches, the transition condition represents the
sum of the end conditions of each branch. Multiple parallel stepping branches have
been executed, and only after the transition conditions are met, the next stepping
state can take effect.

Ladder block

The ladder diagram block is used to represent the ladder diagram instructions other
than the sequence control chart flow, and can be used for the start of the initial step
and the general operation.

° Programming Primitive Connection Rules

1. The initial step symbol cannot be preceded by other primitives, and the subsequent primitive must be a transition symbol, or it

may not participate in the connection.

2. Ladder blocks are not connected to any other entities.

3. The primitive directly connected to the common step symbol must be a transfer symbol, and the common step symbol cannot

exist in isolation in the graph.

4. The reset character and jump character should be preceded by a shift character and cannot be followed by other elements.

5. Transfer and jump characters cannot exist in isolation.

7.1.5 Sequential function chart structure

SFC process structure is divided into three categories: simple sequence structure, selection structure and parallel structure. In

addition, jump is also a kind of selection structure.

® Simple sequential structure

The following figure is an example of a simple sequence structure and its ladde