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Preface

®  Target Audience
This book is suitable for automation technicians to help them master the programming, system design and debugging techniques
of VEDA-IN DRIVES 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 VIC 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 VIC 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 VEDA-
IN DRIVES VIC 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.vedaindrives.com

4.  VEDA-IN DRIVES D.O.O. provides customers with all-round technical support. Users can contact the nearest VEDA-IN
DRIVES D.O.O. office or customer service center, or directly contact the company headquarters.

5. The intellectual property of this manual belongs to the copyright of VEDA-IN DRIVES D.O.O. 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.
company website: www.vedaindrives.com
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1.1 VIC Series PLC Product Introduction

VIC 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 VIC Series product performance specifications

Specification VIC-B Series VIC-S Series VIC-SM Series VIC-P
Series
Program Capacity 16K 64K
Basic command speed 02uS 0.065us
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
COMI1: RS485 COMI1: 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 VIC-B series main module interface description

The external structure of the VIC-B series main module is shown in the figure below (take VIC-B-AC-16-14TO as an example).
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Figure 1-1 VIC-B series main module outline structure

1.1.3 VIC-S series main module interface description

The external structure of the VIC-S series main module is shown in the figure below (Take VIC-S-AC-16-16TO as an example).
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Figure 1-2 VIC-S series main module outline structure




1.2 AutoStudio Programming Software

AutoStudio is a special programming software for VIC Series PLC products. The software can be downloaded from the VEDA-IN
DRIVES 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 640x480 resolution, 256 color mode Can work in 800x600 resolution, 65535 color mode

Communication There must be a rs232 serial port output by a db9 socket (or use a ush interface through a usb-rs232 converter, a separate
port converter must be provided)

Other equipment | VEDA-IN DRIVES PLC special programming cable

1.2.2  Autostudio programming software installation process

The AutoStudio installation package released by VEDA-IN DRIVES D.O.O. 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 VEDA-IN DRIVES 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
= DO A!n, v v
Y@ ne Lo OES. v¥ bE A Y @
+ * dE# 4 sHid OO®M — | ¥

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 VEDA-IN DRIVES
D.O.O.

The following is a schematic diagram of programming cable connection.

VEDAGDRIVES

AT

i §-A=32

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

2.1.1 VIC-B 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

Severalus~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 (MO~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 C0~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 (v0O~Vv63)

Indexed addressing
register

16 (z0~z15)

Special data register

512 (SDO~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 (VEDA-IN DRIVES 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 . .
otfput peec pd 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

Special function

Upload password
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Name Indicators and descriptions
Download Provide 3 forms of password, the password does not exceed 8
password characters, each character is an alphanumeric combination, case
Cclock password sensitive
User program - - -
. Subroutine Password no more than 16 characters, each character is alphanumeric,
protection measures . -
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 VIC-S series programming resources

expansion modules

Name Indicators and descriptions
Maximum number of
512 points (256 in/256 out
110 1/0 points points ( )
configuration Number of

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 . op . Several uS~hundreds ps/command
instruction
Basic instructions 32

Number of Application

instructions . PP . 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 T0O~T209

complete interrupt

Timer
Device (2) 10ms accuracy T210~T479
resource (3) 1ms accuracy T480~T511
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 (D0~D7999) 32768 (RO~R32767)
Local data register 64 (V0~V63)
Inde_xed Addressing 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 (VEDA-IN DRIVES special protocol),
can form 1:N, N: N communication network
High-speed counter X0~X7 200kHz*8 high-speed input
High-speed pulse
ou?put 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 . . S - .
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 PLC operating mechanism (scan cycle model)

The main module of VIC 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 \

Refresh 1/0 Communication

' Internal .r'\ffairs"J

Figure 2-1 PLC operating mechanism

1) Execute user program tasks
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.

2) 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.

3) 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.

4) Refresh I/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 VIC 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
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The range of the holding element can be set in the system block holding range, seeFigure 2-2and examples.

VIC-B series save range setting only supports 1 group, VIC-S series save range setting supports 2 groups.

System block |
E-J System setting Default value
.. Saving Range Group 1
Element Starting position for Mumber of
) Output Table type saving Element Elements saved
B Set Time M: | ﬁ |2DD j Clear
2y Input Filter 5. 256 = [l = Clear
) Input Paint — —
(2 Advanced Settings E |512D =1 |MD = @
C: 236 = 20 = Clear
T = 0 =
Group 2
Element  Starting posttion for Number of
tvoe saving Element Elements saved
M: I = ° = 4
5: I = ° = 4
b: I = ° = 4
c I = ° = 4
T I = : = 4
The config. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the system black option supported by the PLC by pressing F1.

Figure 2-2 Set save range

Notice

After the VIC-B 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

VIC 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 Illustrate
Measures

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

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

Formatting is
prohibited

Disable upload

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 VIC 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)

® Output 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
Element Starting position for Mumber of
""" ) Output Table type saving Elemert Elemerts saved
----- & Set Tim.e M: 120 2w o Clear
""" &) Input Filter 5: FE [0 = Clear
----- & Input Point — —
----- @) Advanced Settings E |512D =1 |14D =1 S
c: EIlS |2 = Clear
L = =
Group 2
Element btaﬁ_ iNg POSTION 108 Mumber of
tvoe saving Element Elements saved
- 0 o= | 0 o= |
I = P _oes |
= P= P= 4
I = = 4
= = P _oes |
1= 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.

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 VIC-B series save range can define a set of reserved ranges at most.

Notice
VIC-B 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
& Saving Range

% Output Table @ Disable ) Froeze (7 cartig
2 set Time
& Input Filer
&) Input Point 01234567 01234567
i Advanced Settings yo [CCCCCEEC yio [CCCCCECC
yi COCCCrrEC| v |CCCCrrre

Y2 rrrrrrrr Y (CCrrrrrr
Y3 rrrrrrirnr YB3 (CCCrrrri
Y4 (CCrrrrrr YA ICCrrrrrr
Crrrorrr Y5 (CCCrrrrr
Crrrrrrr Y6 [CCCCCrrr-

Y7 |\rrrrrrrr Yz [Crrrrrrr

When the PLC is switched from RUN mode to STOP mode. all the
outputs will be disabled

The corfig. parameters must be downloaded before they become
dlfective. Not dlltypes of PLC support each system block option.
View the system block option supported by the PLC by pressing F1

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

B0 System setting

% Saving Range Default value
& Output Table

& Set Time

G Input Filter
(3 Input Paint Watchdog time setting:| |2 oy ms

Constant scanning time 0 * ms
setting: —

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. VIC Series input filter can be set separately for
each input port, VIC-B filter constant unit: (ms) can be set continuously from Ous to 60ms, VIC-S filter constant unit: (0.25us) can
be set continuously from Ous to 60ms. The input filter settings of VIC-B and VIC-S are as follows Figure 2-6 shown.

VIC-B series VIC-S series

Sl =2+

(-0 System setting

-3 Saving Range Defauit vaiue System block &

% Output Table © System setting

G set Time # Saving Range
& Tnput Fil { Output Table Defaultvalus
nput Filter Set Time
- Input Point % 1 m xR ms | ::::1: ;m:
- Advanced Settings | Advanced Settings xo. [0 ms X1 ms
X2 ‘B ms X3 ‘B ms ——
x [0 ms X3 ms
X4 ‘B ms X5 ‘B ms x4 [0 ms X —
xo [0 m X7
X f8 s X 8 ms

Tha conig. paramelars must be downloaded bofor they become
cffoctivo. Not afl typos of PLC support cach system block option. View
the system block option supported by the PLC by prssing F |

The corfig. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the svstem block ontion supnorted b the PLC by oressina F1
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Figure 2-6 set input filter

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
® Saving Range
@ Output Table

@ Set Time
# Input Filter Default value
2 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.

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 a ' o (eS|
B+ System setting
- Saving Range Defautt value
& Output Table
Gy Set Time
@ Input Filter The PLC will inttialize the D registers with the
R . datablock . (The "datablock valid" and "element
& Input Point [ Datablock enabled | value retained" are both valid, and the "datablock

L d Advanced Settings walid" 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 cannot 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 battery backup data lost emor
and forced table lost emor will not be reported.

'When setting the bit, the PLC formatting cannot be
Formatting is implemented.

prohibited (Be careful in selecting this option. ff the function
and the download password are set at the same
time, and if you forget the password, you cannot
usethe 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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1

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 to Chapter 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: A to Z, ato 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 VIC-B 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:

[M MAIN =il 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

nids W 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

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

OK Cancel

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 IC:\Users\administrats\Desktop\ —I
PLCtype  |VCI B2

Default editor IInstruction list 4]

Projegt i I

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
sd20.

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 €rror:

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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Version 1.04
E 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.

L 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

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.
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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.
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 LI
Modul... |Module type Input |Ou... |Version |Module ...
|
A d
Figure 2-14 PLC current running information
2) PLC time
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:

VIC series small programmable controller programming manual




17

PLC Time X
Time setting Date setting
Hours: m Years: W
Minutes: 3 = 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

(D 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. .

(2) 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 X

OK I
Cancel

address |data type |value
MO BOOL OFF

Figure 2-16 write dialog

Force dialog see Figure 2-17:

VIC series small programmable controller programming manual




Force element

address data type |value
MO BOOL OFF

Cancel

X
OK |
e

Figure 2-17 Force dialog

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

|
0 70
o — -
=)
NioQ
TO MO
Nl . O
=] &
Mo a0
N2 | O
& &
30 LMD
N O
=

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 )
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.
(D  In edit mode, all editing functions can be performed, but monitoring functions cannot be performed.

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

VIC series small programmable controller programming manual




19

(3) 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.

(4) 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:

‘5 MAIN | [E EMT_1

*
-Elem‘: Name |data type |display format current wvalue |new wvalue
WCRD [Decimal |
X0 BOCL Binary CFF
Y0 BOCL Binary S 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:

"Read The Data Register Value

- Input the data register address range:

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

address | value | display type |

1 | DO 1 Signed decimal
F28 Dt 2 Signed decimal
E30 D2 3 Signed decimal
4 D3 4 Signed decimal
| 5| D4 5 Signed decimal
6 D5 0 Signed decimal

. Read from RAM

Merge to datablock
Overwrite datablock

Exit

Figure 2-21 RAM generation block window

(D  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.

(2 You can choose to display data in 16, 10, 8, or 2 in the Display type.

(3)  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 VIC Series PLC are shown in the figure below.
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User program
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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 VIC Series small PLC are compiled and divided by function, different components perform different
functions, and the addressing is simple.
VIC Series PLC device list

Component
VIC-B series VIC-S series Addressing Remark
Method
128 inf128 . XO—X177 512 in/512 out (input X0~X777,
In;?ut and output in out (input X0~ , output YO-Y777) Note 1 Octal
points Output YO to Y177) Note 1
Device |Auxiliary relay (2048 points (MO~M2047) 10240 points (M0~M10239) 10 hex
resource [|ocal auxiliary . 64 points (LMO to LM63)
64 points (LMO to LM63 10 hex
Note 4 [Relay Note 5 points ( )
Special auxilia 1024 points (SMO to SM1023
P i 512 points (SMO0 to SM511) P ( ) 10 hex
relay
Status relay 1024 points (S0~S1023) 4096 points (S0~ S4095) 10 hex
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Timer 256 (TO~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 (D0O~D7999) 8000 (D0~D7999) 10 hex
Data register R |None 32768 (R0O~R32767) 10 hex
Local data 64 (VO~V/63) 64 (VO~\V/63) 10 hex
register Note 5

Indexed

addressing 16 (20~2Z15) 16 (20~Z15) 10 hex
register

Spe_mal 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:
VIC-B series

® 100ms accuracy TO~T209

® 10ms accuracy T210~T251

® 1msaccuracy T252~T255
VIC-S 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 C0~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
® Y clement (discrete output point) program

2) Effect

They are the soft components representing the input state of

® X element (discrete input points)

(

Input filtering

Communication

the hardware X terminal and the output state of the hardware

=

Butmn\l If':IExeculln
s, g and

displayi

Y terminal, respectively.

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

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

<}:_

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

L]

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 Figure 3-2 1/O refresh principle
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)

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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3.1.5

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

MENRENREEERANEERS
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

VIC-B series

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

VIC-S 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 |
toscouer [ [ [[[TTTTTT] ]+
| 16 bits J
N P
VisE LSB
Sign bit | }
szotcowier [ 1] L[ T[T [TTITIT T IITTITT1T]
L 16 bits | 16 bits |
K s A

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 5Basic InstructionsandChapter 6 Application Instruction. C components are classified as
shown in the table below.
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. Applicable instruction
C element Count function LY
types
16-bit count up instruction
C0~C199 16-bit up counter . P . .
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

3.1.8

1)

2)

3)

4)

s C Elements Set to Non-retentive C
fate Retentive 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

Data register

Short name
D element, R element
Effect

As data elements, many operations and control instructions

use d or r elements as operands.
Addressing method

Decimal, starting at address 0.
Type of data

Each D or R element 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.
_— Dn element
Signbit MSB  (n: 0-7999
Single word D element LSB
e 16Dbits ]
Dn element Dn+1 element
sintit 1'% (n o700 | 007998 1
Double word D element i
16 bits 3 16 bits J

-32768~32767 rord D element:-32,168+32,767

Data range of dourble word D element: -2,147,483,648
+2,147 483,647

Figure 3-5 D or R element

3.1.9 Special auxiliary relay

1) Short name

SM element

2) Effect

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

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

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

Notice

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

users

modifying the program.

should pay attention when programming and

all SM components, please refer to this manual Chapter 13

Classification

Commonly used components of this type are:

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
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(3) 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
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.

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
manualQOspecial 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

For a detailed functional description of all SM components,
please refer to this manual 0 Special auxiliary relay.

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.

shared between different program bodies. When a program
body is left in the execution of the user program, the system
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.
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Interface parameters that can be used to define subroutines, Boolean (element value is ON or OFF).
implementing Interface parameter passing function. For 5) Available forms
details, please refer to4.4 Subroutine. normally

3) Addressing method
Decimal, starting at address 0.

4) Type of data

open and normally Closed Contacts.

3.1.13 Local data register

1) Short name according to Interface parameter passing function to obtain

V element the corresponding data.
2) Effect

The V element is a local variable. V elements can be used in

V elements can be used to define interface parameters of
subroutines, implementing-interface parameter passing

main programs and subprograms. They are locally valid function. For details, please refer to4.4 Subroutine.

variable elements in each independent program body (main ~ 3) Addressing method
Decimal, starting at address 0.
element cannot be directly shared between different program  4) Type of data

program and subprogram), therefore, the data of any V

bodies. When a program body is left in the execution of the Boolean (element value is ON or OFF).
5) Available forms

Word element, which can save information of numerical type.

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, YO03), (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 K2MO 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
K2MO0 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# FFFFFFFO K1MO0".
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3.1.15

After the instruction is executed, the operation result that should be stored in operand 2 (K1MO) is 16#1c (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).

Indexed addressing mode (Z addressing mode)

1) Indexed addressing concepts

VIC 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 LDMO 1

MOV 6 Z1 MOV 30 Z20

SFTR X0Z1 MO0 82 MOV D100Z20 DO

The above command is actually equivalent to: The above command is equivalent to:
LDMO 1 LDMO1

SFTR X6 MO 8 2 MOV D130 DO

The addressing process is as follows:
Z1=6 720=30
X0Z1 = X(0+Z1) = X6 D100 Z20 =D (100 + Z20) = D130

The addressing process is as follows:

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) The bit string combination addressing mode can MOV 3710

2)

also be used in conjunction with the Index
addressing mode, that is, in the form of K1X0Z10.

This addressing mode first determines the address

MOV K1X0Z10 DO

The above command is equivalent to:

) i ' ' LD M1
of th.e s'tartmg bit element of .the bit string MOV K1X3 DO
combination through Z addressing, and then The addressi < as foll
determines the length of the bit string through Kn © AqCIessIng process 15 as 10Tows:
710=3

addressing.

The following example illustrates the specific
addressing process:

LD M1

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.

VIC 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 OXFEAS8
D1 0x 67DA

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

A D, 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 DO, because the data type of the operand 2 of the DMOYV 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~+3.402823e+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.

VIC series small programmable controller programming manual




31

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. VIC 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 S2-bitsigned | 5147483646 2147483648 2147483647 /
integer
16-bit Constant in hexadecimal 16#1FE9 16#0~16#FFFF Hexadecimal, octal, and binary
Hexadecimal 32-bit Constant 16#FD1EAFE9 16#0~16#FFFFFFFF constants have no positive or negative
Octal 16-bit Constant 8#7173 8#0~8#L77777 meaning. _

- Hexadecimal, octal or binary constants
Octal 32-bit Constant 8#71732 8HO~BH#H3ITTTTTTTTTT . .

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 floatin int 3.1415E-16 %‘: pr artmr;in ftw5rSta nd:id |
gep g-po 3.1415E+3 +1.175494E-38~+3.402823E+438 © programming SCTWAre can cispay

Constant 0.016 and input floating-point constants with

7-digit effective precision
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Chapter 4 Programming Concepts
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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
kL PBCR — | | | —<C
e I

X2 X3
LS2 SS A

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 ( =l b: Represents the electrical connections of the electrical control diagram, which are used to conduct other
components connected to each other.
3. Contact ( -II-\): 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( Eb: 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 / Mo k!-l—\ YO
N3 i L i i L =‘C - >
MO M1 NS Energy flow No.1
{E {E! { |
M1 M1
- - Energy flow No.2
MO M1 M1 o Ay
R4 it {l 1 - < Il >
M3 Y2
Energy flow No.3 — }—< i
Three energy flows L gag
[ mov 999 DO ]

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
| | | | C p] OUT Y1
X1 X1 Y1 MPP
— < 3 AND -----X2
X2 Y2 MPS
< 3 OUT----- Y2
X3 ¥4 Y3 AND -----X3
— A < AND -----X4
X5 6 Y4 OuT -----Y3
— MRD
X7 X10 LD -----X5
— AND ----- X6
5 LD -----X7
—C D) AND -----X10
ORB
ANB
OUT -----Y4
MPP
OUT ----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.

program®/
s
b—{ }—{ SET SO

/“Processing step state S0*/

SO Y0

[*Processing step state S20%/

S20 11
—<S>—E D
[} S0
—-
H RET ]

—(S)—E D)
no
— SET

S20

D

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

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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| 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

| 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 I Cancell

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 ;Data

I - B00L

| TEMP |BOOL
/*Start-stop control*/
X0 X2 YO
NO 1| |
1T |/} Y )

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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[ MAIN[ill Global variable table * x |
Custom Element | System SM Element| Svstem SD Element|

|Variable Name Variable addr. |Comments

i 'start X0 'start button
|Stop |x2 |stop button
‘Output YO [Motor

| |

nibs | w N

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 ‘ [s11] Global variable table * [l") EMT 1 I

Variable addr.|Variable Name |Variable Type |Data Type |Comments
TEMP |BooL '
| TEMP BOOL '
/*Start-stop control*/
X0 X2 YO0
NO ] L ] / a
1 I L/‘I . )

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

With symbolic addressing:

M MAIN x | |al] Global variable table * [[l‘ EMT 1 I
Variable addr.|Variable Name |Variable Type |Data Type |Comments
I - - BOOL |
L | TEMP |BooL
/*Start-stop control*/
NO Start Sltoe ‘Output
1 1 1P { o

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 |[ul] Global variable table * | [m4 EMT_1

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

TEMP BOOL
TEMP BOOL
/*Start-stop control*/
56 start stop Output
i | 11 C D
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:
(1) MAIN—SBRO—SBRO (recursive call, illegal)
(@) MAIN—SBRO—SBRI—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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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.

®» ®OO

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 VO.

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 B x [ MAIN | [il] Global variable table * | [#4 EMT_1'[5] SBR_1* x [[I]INT 1|

& VIC Variable addr.|variable Name |Variable Type Data Type |Comments

=23 Program block Vo lifenbaz N | tnT |
& MAIN vi |Number2 N |nT
WSEE 1 |IN_ouT |BooL
@MINT_1 v2 SumResult ouT INT

@ Global variable tabl — ‘ '
--[£l Data block M0
=--E System block —— ——{ =2oD vo V1 v2 ]

- Saving Range
--F Output Table
F Set Time
& Input Filter
& Input Point
& Advanced Settin¢
< Extension Modules
=2 Cross reference tabli
=] Cross reference ti
Element browse 1
=--m Element monitoring
= EMT_1
= Instruction Wizard
=" Commimication Cor

Monitor op
erating po

-

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 Numberl 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:
¢ M MAIN* x [|S|SBR 1|

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

|
b

TEMP BOOL
|TEMP |BooL
M100
i —— b— caLL SBR 1 10 5 D2 ]
cl|
'li‘ Invoke Subprogram X
|
1|
B‘ [
n Subprogram  |Els/388E v
|
il
J
i Variable na variable ad|variable ty/data type |import valu|comment
)| Numberl VO N |INT |10
1 Number2 |Vl |IN |INT 5
) SumResult |V2 |0UT INT |D2
|
n

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 Number1 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

4.5.2

1)

2)

3)

453

1)

2)

3)

The operands of the instruction

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

(1)  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 SM8&2

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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Chapter 5 Basic Instructions

Chapter 5 [ S (o ) (0 [od 1 o T PRSP PPTPR PP 42

5.1 CONLACE LOGIC INSIIUCTION ...c.viutieiitieticte ettt ettt ettt h et st b et st et e b e e b st et e s e st et e e b e e be st et e s enseseebeebeabesbe e enbesaeneers 43
5.1.1 LD: Normally 0pen CONtACE COMMEANG ......c..oveiriiiiieieiiieiitee sttt ettt ettt 43
5.1.2 LDI: Normally closed cONtact COMMANG.........coiiiiiiiiiirieisiee ettt ettt b et 43
5.1.3 AND: Normally Open contact and COMMANT ...........oouireiimeiiniineieesie et 43
5.1.4 ANI: Normally closed contact and COMMANT ..........cerviriiireiniiieees et 44
5.1.5 OR: Normally open CONtact OF COMIMEANG........c.couiuiriiiiiiieinreesretes ettt r et nn e n e 44
5.1.6 ORI: Normally closed contact Or COMMANT ........ceiviiiiiiirieenieenee ettt ettt et 44
5.1.7 OUT: COil OULPUL COMMANT.........oititeteiiiiiisiitit ettt bbbttt bbbttt bbbt bbbt b ettt 45
5.1.8 ANB: Power FIOW BIOCKS aNd INSTFUCLIONS. ........c.coiiiiiieiiiiiinisiiicieieis et 45
5.1.9 ORB: power flow block or instruction
5.1.10 MPS: Output can flow into the StACK INSIIUCTION ...........eiiiiiiiiiieeie e 46
5.1.11 MRD: Read output power flow stack top Valug iINSTIUCION...........ccoviiiiieiiriiscec e 46
5.1.12 MPP: Output Power flow Stack pop INSEIUCTION .......cviviiiiiiiiiie e 47
5.1.13 EU: Rising Edge deteCtion COMMEANG..........c.cviuiiriiiieiciiinseci ettt bbbt 47
5.1.14 ED: Falling edge deteCtion COMMANT ...........c.eiiiiiiiieiciiiriniseit ettt
5.1.15 LDP: Contact rising edge power flow load command
5.1.16 LDF: Contact Falling Edge Power FIow Load COMMANT...........cccoriiiiiieiiriieieiee e 48
5.1.17 ANDP: Contact rising edge energy flow and COMMANG............cccoiriiiiiiiiniieee e 49
5.1.18 ANDF: Contact falling edge energy flow and COMMAN ..........ccooiriiiiiiiiiniie e 49
5.1.19 ORP: Contact rising edge energy flow Or COMMANG ..........ccooiiiiiiiiiiie e 50
5.1.20 ORF: Contact falling edge energy flow or COMMANT ..........ccoiiriiiiiiiiiei e 50
5.1.21 PLP: Rising edge OUIPUL COMIMANG .........oviriiiriiiiiiiiieitec ettt 51
5.1.22 PLF: Falling edge OUtPUL COMMEANG ........ccoiviiiiiiiiiiiiire e 51
5.1.23 INV: Energy flow Negation INSIIUCTION ........coiviiiiiiiiiisiei ettt 52
5.1.24 SET: COil SEL COMMANG........teiiiiiiiietiiite et b bbbt e bbbttt bt e b bt
5.1.25 RST: COil ClEar COMMEANM ......oviuiieiiiiteiiit etttk etk b bbbt bbbt et n et
5.1.26 NOP: Null operation instruction

5.2 MASTEE COMIMENT ...ttt ettt ettt b bbbt e bt eh e e b eb e b e s e e Rt e b e eh £ ek e e b e b e e ehE e b £ e bt eb e eb e b e e e n b e bt e bt e bt e b e b e e enb et e eneans
5.2.1 MC: MaSter CONErOl COMIMEANG ........ooiiuiitirtiiee ettt ettt bbbt bt ekt s b e b e e e e e st et e bt besb et e e eneebeeneens
5.2.2 MCR: MaSter Clear COMMENG...........oiiiriiiteiirieieietese sttt ettt bbbt b ettt b ettt bt nn bt b e 53

B 3| O 4TS {014 o o SO USRRS PSR 54
5.3.1 STL: SFC State 10ad INSITUCTION ......c.veviiiieiiitciert ettt bbbttt b e 54
5.3.2 SET Sxx: SFC state transition
5.3.3 OUT SXX: SFC STALE JUMP..euiteiirieiiieierestecsre sttt et et er et nn et e e en et
5.3.4 RST SXX: SFC SEALUS CIBAN ...ttt b et b ettt b ke b e bbb e bt e b e bt b sb et e e et e reene et
5.3 5 RET: SFC DIOCK BN ...tttk b b e bt h bkt e bbb e et e bt et e e bt s bt sb e b e e e e s e eneans 55

R S L0 =T 040100 oo RSOSSN 56
5.4.1 TON: On-delay timing COMMENG..........couiiiiiiiriiiee ettt bbbttt b bt e et b e e 56
5.4.2 TONR: Memory type on-delay timing COMMANG............ccurieiiriiieiiii et 56
5.4.3 TOF: Off Delay Timer COMMENG........ccoiiiriirriieeresr ettt nn et n e 57
5.4.4 TMON: Do not retrigger the monostable timing COMMANG ............ccoviiiiiiiniire e 57

Rl O g1 c=T gl TS {0 Tod oo OSSO 58
5.5.1 CTU: 16-Dit UP COUNTET INSEFUCTION .....vcvviieiieciisecie et nn e n e 58
5.5.2 CTR: 16-bit loop count instruction
5.5.3 DCNT: 32-bit increment and decrement COUNt INSEIUCLIONS ............civiriiiiiireeiiiire e 59
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5.1 Contact Logic Instruction

5.1.1 LD: Normally open contact command
Ladder Diagram: Applicable models | VIC-B VIC-S
/ LD
— |—‘—( J Affect the flag
Instruction List: LD (S) Step size 1
Operand| Type Applicable devices Index
S BOOL | X | Y | M | S | LM | SM | |Dx.y| | C | T | |

®  Operand Description

S: Source operand

®  Function Description

Connect the left bus for making (state ON)
or disconnecting (state OFF) power flow.

5.1.2 LDI: Normally closed contact command

¢  Example of use

| Mo 1

[
When MO is ON, YO output is ON.
¢  Example of use

LD MO
OUT YO

.z To
[
LD DI1.2
OUT YO

When the second bit of D1 is 1, YO output is ON.

Ladder Diagram: .
Applicable models | VIC-B VIC-S
LDI
—|/]——( ) Affect the flag
Instruction List: LDI (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 ﬁ 3 LDI MO
®  Function Description OUT Y0
Connect the left bus for making (state ) .
. . When MO is OFF, Y0 output is ON.
OFF) or disconnecting (state ON) power
flow.
5.1.3 AND: Normally Open contact and command
Ladder Diagram: Applicable models VIC-B VIC-S
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| |Dx.y| |C|T| |

®  Operand Description

®  Example of use
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S: Source operand
®  Function Description

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

5.1.4 ANI: Normally closed contact and command

| Mo M1 b1 LD MO
I
| il il T AND M1
OUT YO
When MO is ON and M1 is ON, YO output is ON.

Ladder Diagram:

Applicable models | VIC-B VIC-S

ANI
e t/ Affect the flag
3 L
— | —++— )
Command list:ANI  (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 M1 T LD MO
. e [ = £ 3
®  Function Description ' - ANI Ml
After inverting the ON/OFF state of the specified OUT YO

contact (S), perform an AND operation with the
current power flow value, and assign it to the current
power flow.

5.1.5 OR: Normally open contact or command

‘When MO is ON and M1

is OFF, YO output is ON.

Applicable models | VIC-B VIC-S
| —C
Ladder 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 [ 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 YO0
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 VIC-B VIC-S
1| { )
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 — [

After inverting the ON/OFF state of the designated nz SEIT I\:Ij)
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 | VIC-B VIC-S
ouT
- / Affect the flag

— —C 5

Command list:OUT (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 mi 1o LD Ml
®  Function Description - OUT YO

Assigns the current power flow value to the specified ) )
coil (D) When M1 is ON, YO output is ON.

5.1.8 ANB: Power Flow Blocks and Instructions

Ladder Diagram: Applicable models VIC-B VIC-S
ANB
/ {
11 ® 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

. Mo Nz Ta
Perform the AND operation on . = s B LD M2
the power flow values of the two OR M3
: M1 M3 \
ower flow blocks and assign

p g | ANB
them to the current power flow. OUT Y0

When one of M0 and M1 is ON, and M2 and M3
When one of them is ON, YO0 output is ON.
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5.1.9 ORB: power flow block or instruction

Ladder Diagram:

— Applicable models | VIC-B CV3
| block 1
1 | 1 F C )
: <
‘ \—1 } 1} .\ 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 ni ne 0 AND M2
power flow values of two power { | { | I LD M3
flow blocks, and assign it to the " 4 AND M4
current power flow. | — 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

5.1.11

Ladder DiaSPrSam: Applicable models VIC-B VIC-S
— L —< D
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.

MRD: Read output power flow stack top value instruction

[ ] 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.

Ladder Diagram: Applicable models VIC-B VIC-S
— —< D
E < D Affect the flag
MRD ¢ 3
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

period.

5.1.14 ED: Falling edge detection command

Ladder Diagram: Applicable models | VIC-B VIC-S
— —< >
< 2 Affect the flag
—C 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
Mo M1 10 AND Ml
. . C 2 OUT YO
Nz Tl MRD
— AND M2
M3 Tz OouT YI!
3 MPP
AND M3
OouUT Y2
5.1.13 EU: Rising Edge detection command
Ladder Diagram: Applicable models | VIC-B VIC-S
EU
! | [+ s > Affect the flag
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 ox
(OFF—ON), the output is valid in this scan I—-—”"—[ SET 10 EU
SET YO

Ladder Diagram: Applicable models VIC-B VIC-S
ED

- —q— b Affect the flag

Command list: ED Step size 2

®  Function Description

Compare the change of input power flow
between this scan and the last scan. When the
power flow has a falling edge change
(ON—OFF), the output is valid in this scan

period.

®  Example of use

LD M2
MPS

®  Sample Timing Diagram

ON
OFF
M2
ON
v2 OFF
ON
v3 OFF
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M2 Y2 EU
— t——=C 2 oury2
13 MPP
——< b
ED
OUT Y3

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.

co MO
X X
— 4| F ! t—‘ 14} v
Y3
‘ >
X |
'

5.1.15 LDP: Contact rising edge power flow load command

Ladder Diagram:

Applicable models | VIC-B VIC-S

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

S BOOL x|Y|M|s|LM|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

o n LD MO
- >
OUT Ml
n 1
1 e 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 | VIC-B VIC-S

Affect the flag
Instruction List: LDF (S) Step size 1
Operand| Type Applicable devices Index
S BoOL| X [ Y [ M | s [LM ]| sM | | | | ¢ | 7] |

®  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.

o - LD Mo
—— . OUT M1

Mmi 0 LDF Ml
— 44— IHC IO 1 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.

5.1.17 ANDP: Contact rising edge energy flow and command

Ladder Diagram: Applicable models | VIC-B VIC-S
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 ] 1] |
®  Operand Description ®  Example of use
S: Source operand o n
. o - 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; SMO 1 1 LD SMO
L me 1 ANDPMI
INC DO

When M0=ON, 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 | VIC-B VIC-S
| 141 )]
| Affect the flag
Command list: ANDF  (S) Step size 1
Operand| Type Applicable devices Index
s [BooL| X [ Y [ M ] S [ LM ] sM | | | IR |
®  Operand Description ®  Example of use
S: Source operand no 1
. - - LD MO
®  Function Description
. Lo - . . OUT Ml
The ANDF instruction is to participate in the AND operation
of the falling edge transition state of the contact; 5M0 n 0 LD SMO
v tome I ANDFMI
INC DO

VIC series small programmable controller programming manual




50

5.1.19 ORP: Contact rising edge energy flow or 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 | VIC-B VIC-S
>
. 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
. o e Mo M1
®  Function Description: . . > OUT M1
The ORP instruction involves the rising edge transition state LD M2
of the contact in the OR operation; - ) ORP M1
A INC Do ]
INC DO
M1
+

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 | VIC-B VIC-S
{ | >
Affect the flag
—4
Command list: ORF  (S) Step size 1
Operand| Type Applicable devices Index
s [BooL| X [ Y [ M ] S [ LM ] sM ] | IR |
®  Operand Description ®  Example of use
S: Source operand "o n LD MO
®  Function Description: - OUT Ml
The ORF instruction is to participate in the OR operation of LD M2
the falling edge transition state of the contact; " o ORF Ml
— IHC DO ] INC DO
ni
—{
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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:

}—1 1 fr (D) ]

Applicable models | VIC-B VIC-S

Affect the flag

Command list: PLP (S) Step size 1
Operand| Type Applicable devices Index
S | BooL [ Y [ M ] | LM | s™m | | | | | |

®  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 Y0 ]
PLP YO
¥0 1
1 IFC 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.

Ladder Diagram:

|—< b FLF [6))] ]

Applicable models | VIC-B VIC-S

Affect the flag
Command list: PLF  (S) Step size 1
Operand| Type Applicable devices Index

S BOOL | Y [ M ] [ LM | s™ |

I

®  Operand Description

S: Source operand

®  Function Description:

The PLF instruction is to take the falling edge of the coil
signal. If the falling edge of the corresponding signal is
detected in this scan, the corresponding contact is valid. In
the next scan cycle, the contact corresponding to the coil

becomes invalid.

®  Example of use

nz OFF LD M2
FLF Y0 ] PLE YO

0 0
7 INC DD ] LD YO
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 DO remains 1
unchanged.

Ladder Diagram: Applicable models | VIC-B VIC-S
{ | C J
N 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 Mo Mo Mo
it it >
X MzJ X
——
5.1.24 SET: Coil set command
Ladder Diagram: Applicable models | VIC-B VIC-S
|—| —— 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 Mo 0 LD MO
When the power flow is valid, the bit element SET M1 1 SET Ml
designated by D will be set.
5.1.25 RST: Coil Clear Command
Ladder Diagram: Applicable models | VIC-B VIC-S
— +— R®ST W ] 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 | VIC-B VIC-S
|—| 1 NP ] 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 | VIC-B VIC-S
|—| F—IMC (8] 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 VIC-B VIC-S
Ii[ MCR (57 1 Affect the flag
Command list: MCR (S) Step size 1
Operand| Type Applicable devices Index

S INT | Constant | | |
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5.3.1

®  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
| —1 MC 0 ] MC O
_|SMO Y0 ; LD SMO

OUT YO
{ MCR 0 ] 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.

5.3 SFC Instruction

STL: SFC state load instruction

®  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
different numbers can be used in mosaic, but

structures  with

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
— 1 MC 1 11—
SMO SM4T
— D)
ML
— — MC 2 1—
{ MR 1 1
SMO M100 >/
— < ] N
{ MR 2 1

Note: Not available in SFC programming.

Ladder Diagram: Applicable models VIC-B VIC-S
—< S >— Affect the flag
Command list: STL (S) Step size 3

Operand| Type Applicable devices

Index

s _[Boot [ [ [sT 1 |

®  Operand Description

S: Source operand

®  Function Description

1. Represents the start of a step state(s) process.

2. If the step status is valid (ON), its built-in instruction
will be executed.

3. If the step state is changed from valid to invalid (falling
edge change), its built-in instruction sequence will not be
executed, and the built-in OUT, TON, TOF, DHSCR,
DHSZ, DHST, DHSP, BOUT

structure is 16).

will not be executed.

The corresponding Destination operand will be cleared.

4. If the step state is invalid, its built-in instruction sequence

5. Consecutive STL instructions (concatenation of STL
elements) represent defining a parallel merge structure, and the
maximum number of consecutive STL instructions is 16 times

(the maximum number of branches of a parallel branch merge
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5.3.2 SET Sxx: SFC state transition

Ladder Diagram: Applicable models | VIC-B VIC-S
—~<s>—— —1 ser @ Affect the flag
Command list: SET (D) Step size 3
Operand| Type Applicable devices Index
D_|BooL L 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 VIC-B VIC-S
|—< S [ | C ) Affect the flag
Command list OUT (D) Step size 3
Operand| Type Applicable devices Index
D_|BooL 1] 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 | VIC-B VIC-S
I—( > ——IRST @) 1 Affect the flag
Command list: RST (D) Step size 3
Operand| Type Applicable devices Index
D [eooL ] 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 | VIC-B VIC-S

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

5.4.1 TON: On-delay timing command
Ladder Diagram: Applicable models | VIC-B VIC-S
|—| — TON o) (5} 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 N
®  Operand Description ®  Example of use
D: Destination operand Mo FZTET
G5 .  m——{ Ton T 4 ;LD MO
: Source operan
P T 0 TON TI1 4
®  Function Description ———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 ®  Sample Timing Diagram
timer value reaches 32,767, the timer value will remain
unchanged at 32,767. o o
2. When the timing value > the preset value (S), the I l . | : T
timing coil output of the specified T element turns ON. Mo — ;
T . % (e
3. When the power flow is OFF, the timing is stopped, .. T ! [
o ) Tl timing | | OFF ; T1=32767( Max)
the timing value is cleared to zero, and the output of the coil — T P
timing coil is OFF. o ! j
: T1 timin : =% .
4. When the system executes this command for the first '1 g ! :
value
time, the timing coil value of the specified T element will 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 | VIC-B VIC-S
— —— T @ (s ] 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 \Y% Z R N
®  Operand Description ®  Example of use
D: Destination operand LD MO
. ] 32767
S Source operand — . ] TONR T15
®  Function Description Tl 10 LD Tl
. . .. [
1. When the power flow is valid and the timing 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 :
2. When the timing value > the preset value (5), the :-fw; @ ON
timing coil output of the specified T element turns ) . P i e
Tl timing .  OFF ! T1=32767( max )
ON. il —H— ] _am——
3. When the power flow is OFF, the timing is i T1=3 | :'[1 —5
stopped, and the timing coil and timing value keep Tl timing |
the current timing value unchanged. value ‘10
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5.4.3 TOF: Off Delay Timer Command

Ladder Diagram: Applicable models VIC-B VIC-S
— —< Tor @ (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 { T0F T 5 ] TOF T15
®  Function Description T c 1 3 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 o N o N
of the timing coil of the specified T element is OFF, M0 F F
after that the timing value will remain the preset value ) o i H e
and will not change. SR .

o . 11 timing OF OF
3. If the timer is not started, even if the power flow AMIng g 0.5 F

] 5s

input is OFF, the timer will not be counted. coil fT1=5!
4. When the power flow is ON, the timing is stopped, L.

. . - . Tl timing Ti=0 T1=0
the timing value is cleared to zero, and the timing coil 1 AR e
output is ON. ¥o4u0

5.4.4 TMON: Do not retrigger the monostable timing command
L adder Diagram: Applicable models VIC-B VIC-S
— ——o moN @ () ] 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 Cc T \% A R N
®  Operand Description ®  Example of use
D: Destination operand
LD MO
S: Source operand Mo OFF
™HON 1 5 TMON T15
®  Function Description - 0
LD T1
. | m— J
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
_ v P - ® . P . OF I OF |
2. In the timing state (the timing length is determined MO F F
bySOK), no matter how the power flow changes, keep N | §
timing, and the timing coil output remains ON. T1 timing OFF C;F
- . T coil 9-287] :
3. When the timing value arrives, the timing is stopped, iTi=51
the timing value is cleared to zero, and the coil output T1 timing T1=0 T1=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 | VIC-B VIC-S
|—| ——{ cCTu o) (5 ] 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 N
®  Operand Description ®  Example of use
D: Destination operand LD MO
"o 3
S: Source operand cTy oo 3 CTU CO0 3
®  Function Description 0 - > LD Co0
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
by one.

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

3. When the count value is greater than or equal to the count
preset value (S), the count coil is set to ON.

®  Precautions

(D) The address of the designated 16-bit counter C should be
within CO to C199.

5.5.2 CTR: 16-bit loop count instruction

®  Sample Timing Diagram

CO0 counting coil

CO count value

OFF

C0=0

co=1}C0=2

C0=3

Ladder Diagram:
— — = @ (s) ]

Applicable models

VIC-B VIC-S

Affect the flag

Command list: CTR(D) (S)

Step size

Operand| Type

Applicable devices

Index

D INT

S INT [Constant| KnX | KnY | KnM | KnS | KnLM

KnSM

D SD C

®  Operand Description

D: Destination operand

S: Source operand

®  Function Description

1. When the input power flow changes from OFF—ON (rising
edge), the count value of the designated 16-bit counter C (D)
increases by 1.

2. When the count value is equal to the count preset value (S),
the count coil is set to ON.

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
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.

®  Example of use

MO
CTR

®  Sample Timing Diagram

LD MO
CTR CO

ON

C0 counting ool ————

0 count value Ll

ON ON ON
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5.5.3 DCNT: 32-bit increment and decrement count instructions

Ladder Diagram: Applicable models | VIC-B VIC-S

— —1 v @ (s) 1 Affect the flag

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

D DINT Cc
S DINT |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD Cc T \Y z R N

®  Operand Description ®  Example of use
D: Destination operand "o 9 3 LD MO
S: Source operand —— OIEHT C235 Do 1 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). T
2. When it is an up-counter, when the count value b

is greater than or equal to the count preset value swi..-hi(:?x“ —

(S), the count coil is set to ON. 235 OFF il

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 mml—l—r
value (S), the count coil is set to OFF. MO OFE, i | OFF J

4. When the count value = 2147483647, if the : ; ; ON i : i
count is incremented again, the count value (236 ‘counting ‘coil ! OFF : . : | OFF .
becomes -2147483648. 1 0 S
5. When the count value=-2147483648, if the / (:!35=155=2; iems3 | l i

: : ~CB50; CB52 et :
count is decremented by one again, the count s sl Bl

value becomes 2147483647.
(] Precautions

D The address of the specified C element should
be between C200 and C235.
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6.20.3 DRVI: Relative Position Control Instruction
6.20.4 DRVA: Absolute position control command

6.20.5 PLS: Multi-speed pulse OUtPUL COMMENG..........couiiiiiiieiiieiteiee bbb
6.20.6 DVIT: interrupt fixed-1ength INSTIUCTION .........cioiiiiiiii e
6.20.7 DPTI: maximum fixed-length interrupt positioning iNStrUCLION ...........ccccoriiiieiiiie e 191
6.20.8 STOPDV: pulse output S0P COMMENG ........oviriuiirerirriiiieieresr et en e 192
6.20.9 PLSV: Variable speed pulse OUIPUL COMMENG ........coiuiiiiiiiiiiieinieee e 192
6.20.10 LIN: Linear path interpolation COMMEANG............ciiiiiriiiiiiiie bbb 192
6.20.11 CW: Clockwise arc path interpolation COMMANG ............ccoviiiiiiiiniie e 192
6.20.12 CCW: Counterclockwise circular arc path interpolation Command ............ccoceoriiiiiniinni e 192

6.21 Data ProCesSing INSIIUCTIONS ......c.viveuiireiiiieieieeseee ettt s et b et r et en et nn e en s
6.21.1 MEAN: Average command
6.21.2 WTOB: Data separation inStruction in DYte UNItS.........cccveriieiiiieiinii e 193
6.21.3 BTOW:Data combination inStruction in DYLE UNIT...........oeiiiiiiiiiniiee e 194
6.21.4 UNI: 4-bit combination instruction for 16-Dit data............ccoieiiiiiiiiiii e 195
6.21.5 DIS: 4 bit separate instruction 0f 16-Dit data.............ccciiiiiiioiiiiciie e 196
6.21.6 ANS:Signal alarm SELINSIIUCTION .......c..oirieiiireiireeree et
6.21.7 ANR:Signal alarm reset instruction

.22 ONEE INSITUCTIONS ... ettt e e R R R R R e bR e Rt reE e R e Rt e n et r et nn e ner s
6.22.1 RND: Generate random NUMDBEE INSEIUCTION............cviviueiiiiiiiii e 198
6.22.2 DUTY: Generate timing pulSe COMMANG ...........ccuciiiiiiiiieieiet ettt st eesestesbesbesr e be s enseseaneas 199
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6.1 Program Flow Control Instructions

6.1.1

Ladder Diagram: Applicable models | VIC-B VIC-S
| [ FOR (s) ] Affect the flag
Command list: FOR(S) Step size 3
Operand| Type Applicable devices Index
s INT Constant‘KnXl KnY | KnM‘ Kns lKnLM KnSMI D | sD | c | T | Vv |z ‘ R N
Operand description
S: Source operand
6.1.2 NEXT: Loop back
Ladder Diagram: Applicable models | VIC-B VIC-S
o sexr ) Affect the flag
Command list: NEXT Step size 1

FOR: Loop instructions

®  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
of the 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
— Moy a o
1 ] LD M2
——A*—{ FOR ] ] EU
SHO 100
- I m ] FOR 100
I ommT ] 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, DO=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|—[ FIE IO 1. R
—|M1|—[ FOE I R |
—|M2|—[ FOER D2 1---- '
...... , NI=3
H mERT ] - :
H FEXr 1 Tt :
H mERT ] __________Ji

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:

nz
' —— FR Iz — —

I
|
M3 |
|
|

—— 1 ¢ o Iy
\
- = = \
\
\
H  WEXT ] ——:L
[l
H 1L 0 1l - __ 7
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4. Users are prohibited from jumping into a loop body using
jump statement (CJ), the following ladder diagram will not

compile correctly:

compile correctly:

5. The intersection of MC-MCR structure and FOR-NEXT
structure is prohibited, the following ladder diagram will not

3 Mo
— —— T 0 ,‘] — +—— FORE D1 1—
Mz 1 SHO |
— ——{ FOE Iz X:] L | —1{ M 0 ] — -
- - - , EN
i IEL 0 1] - vy ] - — — — — — |
[ FEXT ] I mE o ] - — =
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 | VIC-B VIC-S
|{ LBL s} ] Affect the flag
Command list: LBL(S) Step size 3
Operand| Type Applicable devices Index
S INT | Constant ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

®  Operand Description

S: Label value

®  Function Description

1. Defines a label with a label value of S.

2. No substantive operation is generated, but the
specific location of the jump is marked for the
conditional jump instruction (CJ).

®  Precautions

1. The range of the label value S: 0<S<127.

2. In a user program, it is not allowed to have two
repeatedly defined labels in the same program body,
otherwise the user program will fail to compile.
However, repeated label definitions are allowed in
different different

subroutines).

program bodies (such as

®  wrong program example
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6.1.4 CJ: Conditional jump instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
| L o (s) 1 Affect the flag
Command list: CJ(S) Step size 3
Operand| Type Applicable devices Index
S INT | Constant ‘ l l ‘ l | | | | ‘ ‘
®  Operand Description ®  Example of use
§: Label val
abel value | LD Mo
° Function D ipti
unction Description - o ] CCr o
1. When the power flow is valid, the user program jumps to ; t : LD SMoO
the number of S is executed at the legal label instruction. L Wy 100 0 i
. . . . . . MOV 100 DO
2. If the power flow is invalid, no jump operation will occur, CFEND ] i R
. . . " CFEND
and the sequence will be executed CJ the last instruction. Il L o 1 I
e P i o ¢ LBL 0
recautions T = : b Ml
1. The label S (0<S<127) to be jumped by the CJ instruction .
MOV 200 DO

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

1. Initial condition MO=OFF, M1=0ON, CJ 0 does not
jump, D0=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 M0=ON, M1=0N, the instruction CJ 0 is
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.

executed,

Ladder Diagram: Applicable models | VIC-B VIC-S
| { CFEND ] 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
"o rogram back to the system CFEND
CFERD LD SMI2
SMLZ Ta
2 OUT YO

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 YO0 will not be executed, and the
periodic flickering phenomenon of Y0 will disappear.

VIC series small programmable controller programming manual




68

6.1.6 WDT: User program watchdog clear

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| B—_ WwT ] 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 | VIC-B VIC-S
— — &1 1 Affect the flag
Command list: El 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: m?c)jels VIC-B VIC-S
|—| { br 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 VIC-B VIC-S
I—l F———-1 cIRET ] 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 VIC-B VIC-S
|— ——L st ] 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 VIC-B VIC-S
| —{ CALL (SBRNAVE) (PARAME 1) (PARAME 2) (....) ] [Affectthe
flag
Command list: CALL (subprogram name) (subprogram parameter 1) Step size Determined by the parameters of
(subprogram parameter 2)... 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 SBRI
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 K4XO0 (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 | VIC-B VIC-S
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 | VIC-B VIC-S
| L MoV (s) o} ] 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 \Y R RN
®  Operand Description ®  Example of use
S Source operand %0 500 500 LD X0
o I—-—t mov D0 o ]
D: Destination operand 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 | VIC-B VIC-S
|—| 1 DMov (s ol ] 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 \Y% z R y
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.

X0
mov

Example of use

50000

10

50000

010 ]

LD X0
§D|v|ov DO D10
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Destination operand is also a signed integer. if the When X0=ON, the content of (D0, D1) is assigned to (D10,
Source operand is an unsigned long integer D11), (D10, D11) = 50000.

6.2.3 RMOV: Floating point data transfer instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
| { RMOV (s) 2 ] 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

RMOV DO D10

S: Source Operand X0 50000. 50. . . 50000. 50
. . EMOY DO D10 1
D: Destination operand

®  Function Description

When the power flow is valid, the content of S is E
assigned to D, and the value of S remains When X0=ON, the content of (DO, D1) is assigned to (D10, D11),
unchanged. (D10, D11) = 50000.5.

6.2.4 BMOV: Block data transfer instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| L BMOV (51 h (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 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 \% 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 DO D100 10
block l——.—*r EMOY DO D100 10 ]
S§2: data block size
®  Function Description When X0=ON, the contents of the 10 units staning from DO are assigned

When the power flow is valid, the contents of to the 10 units starting from D100. D100=D0, D101=D1, ..., D109=D?9.
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.
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6.2.5 FMOV: Data block fill instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| ——{ FMov (s1) o) (s2) ] 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 Cc T |V z R v
D INT KnY | KnM | KnS |KnLM D C T |V R y
S2 INT |Constant| KnX| KnY | KnM | KnS |KnLM|KnSM| D SD C T |V 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. S2 is greater than 0.
$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 LD X0
S1 unit is filled into the S2 units starting from the -XU L oy 0 o 0 ] FMOV DO D100 10

D unit, and the content of the S1 unit remains
unchanged.

When X0=0ON, the content of DO is filled to 10 cells starting from D100.
D100=D101=...... =D109=D0=500.

6.2.6 DFMOV: Data Block Double Word Fill Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|— — oMoy sz 72 (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 C \% R V
D DINT KnY | KnM | KnS |KnLM D C \Y R \
S2 INT |[Constantf KnX | KnY | KnM | KnS [KnLM|KnSM| D SD C T \% z R V
®  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.
§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 w0 SR LD X0
: ; ; l—-—[ DFMOV IO D10 10
units starting from the D unit, and the ] - DFMOV D0 D10 10

content of the S1 wunit remains

unchanged. ; ;
When X0=0N, the content of (D0, D1) is filled to 10x2 cells starting from

D10. (D10, D11) = (D12, D13) =...= (D28, D29) = (DO, D1) = 100000.
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6.2.7 SWAP: High and low byte swap instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
— o Swap (o) ] 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 e 200 : LD X0
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 D0, D0=0x2710 (10000).

6.2.8 XCH: Word exchange instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
—— ——{ XCH 1) 2 ] 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
D1I: 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 ACH DO D10 ] LD X0
are exchanged and stored in the units XCHDO DI10
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 | VIC-B VIC-S
— F——{ DXCH 1) 2/ ] 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 Cc T \Y R v
D2 DINT KnY | KnM | KnS |KnLM D C T \% 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 D0 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 | VIC-B VIC-S
— ——{ 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 \Y% z R N
D INT D \% \/
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

S§2: 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
 PUSHDO D100 10

MO 1000 9
— PUSH DO D100 10 ]
Stack Pointer

Do | !mm!mgmnslmn?lmnqmnslmmlmnqmnquml """'I

1. When M0=ON, push the contents of DO 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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FIFO: First in first out instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| — FIFO 1) (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

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

® 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

Mo g 1000
——{ FIF0 D100 oo 10
Stack Pointer

u pitc|Dies|pios[Die7 o106 Dros|oica|Dres|pioz[piei|os] [ oo |
S W W W W W

1. When MO0O=0N, 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:

D109=10000, D110=0.

LD MO
] FIFO D100 DO 10

D0=1000, D100=9, D101=2000, D102=3000, ...,
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6.2.12 LIFO: Last in first out instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| — LIFO (1) 02 s} 1 Affect the flag
Command list: LIFO (D1) (D2) (S) Step size 7
Operand| Type Applicable devices Index
D1 INT D \Y R \/
D2 INT KnY | KnM | KnS |KnLM D \% y
S INT |Constant| KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \% Z R y

®  Operand Description
DI1:The number of elements in the
queue, and its element number + 1
element is the head element of the
queue

D2:pop value storage unit

S queue size

®  Function Description

1. When the power flow is valid, the
content of the top unit with D1 as
the bottom of the stack is assigned
to the D2 unit, and the value of D1
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.

6.2.13 WSFR: String right shift instruction

®  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 D1).

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

®  Example of use

Mo 9
— LIFO D100

LD MO
! LIFOD100DO 10

10000
oo 10

Stéck Pointer
|:1:clmcalmzs]::c']:ws|013_-|:::c4]ms.=.|m::|::¢:]ama|

[ ]

1. When M0=0ON, the content of D110 is assigned to D0, 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.

Ladder Diagram: Applicable models VIC-B VIC-S
|_| L WsFR SV (D) 52) (s3) 1| 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 N
D INT KnY | KnM | KnS [KnLM D C T \Y% R v
S2 INT |[Constantf 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 R y
®  Operand Description ®  Example of use
S1: Source operand
D: Destination operand, string start 20) - - LD X0
element }_‘ e e . ’ .

WSFR D0 D100 10 3
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82: The size of the destination word 02 | b1

S§3: Shift right to fill in the number of m
D109|D108|D107|D106|D105 D104|D103|D102|D101|D100|

words — 1111 1

®  Function Description NN NN

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 | VIC-B VIC-S
|—| —o WsFL  (s1) @ (52) (53 ] Affect the Flag Zero flag 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 10 ] 100
D: Destination operand, string start element — LW mwoon } LD X0
82 Destination word queue size WSFL DO D100 10 3
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83 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. S2 is greater than or equal to S3.

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

o2 o o
D109(D108|D107|D106|D105(D104|D103|D102(D101|D100
1. When X0=ON, 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:

— —— o0 s

(52

Applicable models

VIC-B VIC-S

) 1| Affect the flag Zero flag 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 V 4 R \
S2 INT |[Constant| KnX |KnY |KnM| KnS [KnLM|KnSM| D SD \Y 4 R \
D INT KnY | KnM | KnS [KnLM D T \Y Z R S
®  Operand Description ® Example of use
S1: Source operand 1
p X0 1000 2000 3000 LD XO
S§2: Source operand 2 I—-—l ADD 10 oL D10 ] ADD DO
D: Destination operand D1 D10

Function Description

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
(SM81). 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
(SMR82).

6.3.2 SUB: Integer Subtraction Instruction

When X0=ON, DO (1000) plus D1 (2000) result is assigned to D10,D10=3000.

Applicabl
Ladder Diagram: ml;Zellcsab ¢ VIC-B VIC-S
— —{ SWB (51 52) o}
| ] 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 |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD T \Y% z R v
S2 INT |Constant] KnX | KnY | KnM | KnS |KnLM|KnSM| D SD \Y% R v
D INT KnY | KnM | KnS |KnLM D \Y% R N
®  Operand Description ® Example of use
S1: Source operand 1 0 1000 2000 -1000 LD X0
$2: Source operand 2 Sl I 1 e ] 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.

When X0=ON, D0(1000) minus D1(2000) result is assigned to D10, D10=—1000.

6.3.3 MUL: Integer Multiplication Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S

— —t w s 52) o ] 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% R S
S2 INT |Constant] KnX | KnY | KnM | KnS [KnLM|KnSM| D SD \Y% R R
D DINT KnY | KnM | KnS | KnLM D \Y% R R

®  Operand Description ® Example of use

S1: Source operand 1 LD X0

$2: Source operand 2 X0 1000 2000 2000000 MUL DO

o I—-—[ ML D0 D1 D10 ]
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 | VIC-B VIC-S
— — v sw (s2) @ Affect the flag
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 Cc \Y% z R y
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C \Y% R 3
D INT KnY | KnM | KnS |KnLM D Cc \% R y
®  Operand Description ® Example of use
S1: Source operand 1 X0 2500 1000 2 LD X0
I—-—[ IV D0 n D10 ]
8$2: Source operand 2 DIV DO
D1 D10

D: Destination operand
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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
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

When X0=ON, the result of dividing DO (2500) by D1 (1000) is
assigned to (D10, D11). D10=2, D11=500.

Ladder Diagram: Ap';"lcab'e VIC-B VIC-S
models
—— —— ser o)
| ] 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 \Y% R v
D INT KnY | KnM | KnS |KnLM D \Y% R N
® Operand Description ® Example of use
S Source operand LD X0
. o | pii] 1000 3
D: Destination operand saT Dg' - o ] SQT DO

®  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. 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

D10

When X0=0ON, the result of the square root of DO (1000) is assigned

to D10, and D10=31.

Ladder Diagram: Applicable models | VIC-B VIC-S

|—| — INC o) ] Affect the flag

Command list: INC (D) Step size 3

Operand| Type Applicable devices Index
D INT ‘ ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘ ‘ D ‘ ‘ C ‘ T ‘ Vv ‘ z ‘ R |

®  Operand Description ® Example of use

D: Destination operand %0 1001 LD X0

®  Function Description IKC 1o ] INC DO
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When the power flow is valid, D is incremented by When X0
1. execution
®  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

=0ON, DO (1000) is incremented by 1, and D0=1001 after

Ladder Diagram: Applicable models | VIC-B VIC-S

|—| —— DEC (D) ] 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 N

® Operand Description ® Example of use

D: Destination operand %0 999 LD X0

® Function Description DEC DO ] 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 | VIC-B VIC-S

|—| — vaBs (s (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 Cc T \Y z R N
D INT KnY | KnM | KnS |KnLM D C T \Y Zz R N

®  Operand Description ®  Example of use

S Source operand X0 -1000 1000 LD X0

I—-—[ VABS D0 D10 ]

D: Destination operand
®  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.

VIC series small programmable controller
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6.3.9 NEG: Integer Negation Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
—— —— NEG (s) ) ] 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 C T \% Z R
D INT KnY | KnM | KnS |KnLM D C T \% z R N
®  Operand Description ®  Example of use
8§ Source operand LD X0
. ot | X0 1000 -1000
D: Destination operand G na"" z 13“” ] NEG DO
®  Function Description D10

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

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

Ladder Diagram: Applicable models | VIC-B VIC-S
— ——{ DaD  (s7) (52} w} 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 C \% R 3
S2 DINT | Constant |[KnX| KnY | KnM | KnS [KnLM|KnSM| D SD \% 3
D DINT KnY | KnM | KnS |KnLM D C \Y% R \/
®  Operand Description ®  Example of use
S'1: Source operand 1 LD X0
S82: Source operand 2 '_L siop  ooso 200000 300000 DADD DO D2
D10

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.

When X0=ON, the value (100000) of (D0, 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 VIC-B VIC-S
|_| o DsB (s1) (52} o) 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 \% J
D DINT KnY | KnM | KnS |KnLM D C \% R J
®  Operand Description ®  Example of use
S1: Source operand 1 LD X0

82: 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 -21474836438, set the borrow
flag (SM82)

X0 100000 200000  -100000 DSUB DO D2 D10
l—.—l ISUB 10 12 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 | VIC-B VIC-S

— 1 o w (s2) ®) 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

82: 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
}—-—l DMUL DO 12 D10 ] LD X0

DMUL DO D2 D10

When X0=ON, the value (83000) of (D0, 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 Diagr‘am: Appllcable models VIC-B VIC-S
|— ——o 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 %0 83000 2000 a1 LD X0
DIV D0 12 10 ]
82: Source operand 2 DDIV DO D2 DI0
D: Destination operand When X0=ON, the value (83000) of (DO, 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 | VIC-B VIC-S
|—| —{ DSQT (s) o) ] 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 X0 83000 288 LD X0
D: Destination operand >_._‘ N e : DSQT
®  Function Description DO DI0

1. When th flow is vali i
When the power flow is valid, § is squared, and When X0=0ON, the value (83000) of (D0, D1) is squared,

and the result is assigned to (D10, DI11), (D10, DI1)
=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 | VIC-B VIC-S
|_| |_[ 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 |
®  Operand Description ®  Example of use
D: Destination operand X0 100001 LD X0
. L }——-—[ DINC D0 ]
Function Description DINC DO

When the power flow is valid, D is incremented by

| When X0=ON, the value (100000) of (DO, D1) is incremented by

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 | VIC-B VIC-S
|_| — DDEC 2 ] Affect the flag
Command list: DDEC (D) Step size 4
Operand| Type Applicable devices Index
D | DINT ‘ ‘ KnY ‘ KnM‘ Kns ‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ Y, ‘ ’ R N
®  Operand Description ®  Example of use
D: Destination operand X0 99993 LD X0
. L. I———.—( DDEC DO 1
®  Function Description DDEC DO

When the power flow is valid, D is decremented by

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

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

®  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.

Ladder Diagram: Applicable models VIC-B VIC-S
|_| 1 DVABS (5) o) ] 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 N
D DINT KnY | KnM | KnS KnLM D C \Y R R
®  Operand Description ®  Example of use
S: Source Operand X0 -100000 100000 LD X0
DVABS DO D10 ]
D: Destination operand DVABS DO D10
° . s
Function Desm?“‘"‘_ When X0=ON, the value (-100000) of (DO, D1) takes the absolute
When the power flow is valid, S takes the absolute value, and the result is assigned to (D10, DI11), (D10,
value, and the result is assigned to D. D11)=100000
®  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
Ladder Diagram: Applicable models | VIC-B VIC-S
| | | [ DNEG (5) 69) ] 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 R v
D DINT KnY | KnM | KnS | KnLM D R R
®  Operand Description ®  Example of use
S": Source operand p] 100000 ~100000 LD X0
l—-—( DNEG DO D10 ]
D: Destination operand DNEG
DO DI0

When X0=0N, (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 | VIC-B VIC-S
|—| — S (s1) (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 V z R \/
D DINT KnY | KnM | KnS |KnLM D \Y R v
®  Operand Description ®  Example of use
8'1: Source operand, accumulation start unit LD SMi1
S§2: Source operand, the number of accumulated _"sm}_{ WV 1000 113800 ] MOV 1000 DO
data owov 2000 2000 ] MOV 2000 D1
D: Destination operand, accumulation result 2000 MOV 3000 D2
®  Function Description [ower som v ] MOV 4000 D3
When the power flow is valid, the contents of the [ wov 4000 ggoo ] MOV 5000 D4
S2 units starting from the start unit (S1) will be F wov 5000 3200 ] LD MO
accumulated, and the accumulated operation o o0 o000 SUM DO 5 D100
result will be assigned to the D unit. ——{ S Do 5 D100 ]

(] Precautions

1. The operation result of the SUM instruction is
32-bit data.

When M0=ON, accumulate the data of 5 units starting from DO, and

) _ assign the result to (D100, DI101). (D100, DI101)
2. 0<S2<255, otherwise an operand error is DO+ . +D4=15000.
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
Ladder Diagram: Applicable models | VIC-B VIC-S
| I { DSIM (51} (52 @) ] 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 ®  Example of use
S'1: Source operand, accumulation start unit LD SMO
S$2: Source operand, the number of accumulated DMOV 100000 DO
data = I DMOV 200000 D2
D: Destination operand, accumulation result wov oo 2] DMOV 300000 D4
PY Function Description wov w00 pe ] DMOYV 400000 D6
400000
When the power flow is valid, the contents of the DY oo fiﬂw ! DMOV 500000 D8
S2x2 units starting from the accumulation start unit o L 5??”?0 = 1 " LD X0
100000 1500000
(S1) are assigned to the D unit according to the result [T sl s T DSUM D0 5 D100
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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 VIC-B VIC-S
|—| — RaDD (51} (52} o) 1| Affect the Zero flag 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 S

®  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

-1.701412¢+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
FH RADD D0 12 10 1 RAD DDO
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.

Ladder Diagram: ::;z:lcsable VIC-B VIC-S
|—| — RSB (51} (52) o) | Affect the Zero flag Carry flag Borrow
flag flag
Command list: RSUB (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 ®  Example of use
S'1: Source operand 1 LD X0
RSUB DO D2 D10

82: Source operand 2

X0 -10000, 2. . .2000.500. .. -12000. 7
RSUB DO 02 D10 ]
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D: Destination operand When X0=ON, the value (-10000.2) of (DO, 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
-1.701412¢+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 | VIC-B VIC-S

|_| L RMLL (51} (52) o} 1| Affect 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 \Y R J
D REAL D \% R v

® Operand Description ® Example of use

S1: Source operand 1 LD X0

82: Source operand 2 l_ﬁ_[ A T 1] RMUL DO D2 DI0

D: Destination operand

® Function Description When X0=ON, the value (-10000.2) of (D0, 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 1.701412¢+038 or less
than

-1.701412¢+038, set the Carry flag
(SM81). When the operation result is
equal to 0, the Zero flag (SM80) is
set.

6.4.4 RDIV: Floating Point Divide Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| — 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 \% R v
S2 | REAL | Constant D \% v
D | REAL D \% 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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82: 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 (SM81).
When the operation result is equal to 0, set the
Zero flag (SM80)

® Example of use

LD X0
| X0 —_— I—HIJEH:HZID 2 < I—]'llo‘a‘a:f:tf:stl ] RDIV DO D2 D10
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.

6.4.5 RSQT: Floating-point arithmetic square root instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| |_[ RSQT (s} ) ] Affect the flag Zero flag 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
I—-—< ESQT DO D10 ]
D10

When X0=ON, the value (10000.2) of (D0, 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 | VIC-B VIC-S
|—| I RVABS (& ) 1| Affect 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 Vv 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
LD X0
X0 -10000. 2 10000. 20
I—-—[ RVABS DO D10 ] RVABS DO D10

When X0=0N, the value (-10000.2) of (D0, D1) takes the absolute value,
and the result is assigned to (D10, D11), (D10, D11) = 10000.2.
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6.4.7 RNEG: Negative floating-point number instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
— —— RNEG (&) ) 1| 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 D10
X0 10000, 20. . .—-10000. 2
RHEG DO D10 ]

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 | VIC-B VIC-S
|—| I—[ SIN (s} o) ] Affect the flag Zero flag 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 SIF D0 D10 ] SIN DO DI0

® 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=0ON, (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 | VIC-B VIC-S
|_| |—[ C0S (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 | %0 3.140000 -0.999999 LD X0
D: Destination operand =R w0 1 COS DO DI0

®  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 | VIC-B VIC-S
|_| |_[ TAN (5) 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 \Y R v
D REAL D \% R \/
® Operand Description ® Example of use
S Source operand o LD X0
D: Destination operand '—L TAN 11]0-: — }ﬁ;c - ] 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 | VIC-B VIC-S
|_| ——{ POWER (51} (52) o) 1| Affect the flag zeroflag Carry flag
Borrow flag
Command list: POWER (S1) (S2) (D) Step size 10
Operand| Type Applicable devices Index

S1 | REAL | Constant D \Y R x/
S2 | REAL | Constant D \% R J
D REAL D \% R J

® Operand Description

S1: Source operand 1

82: 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 S5. 000000 3. 000000
POWER DO 02

LD X0
POWER D0 D2 D10

166375.0

D10 ]
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2. When the operation result (D) is greater
than 1.701412¢+038 or less than -

When X0=ON, 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 | VIC-B VIC-S
|_| |_[ 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 \Y, R v
D REAL D \Y R \/
® Operand Description ® Example of use
S Source operand %0 1000, 000. . . 6. 907TSS LD X0
D: Destination operand l_H oo L ! LN DO D10

® 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 | VIC-B VIC-S
|_| |_[ EXP (s) ) ] 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_-_( EXp DO D10 ] EXP D0 D10

® 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 | VIC-B VIC-S
|_| L RSWM (s1) (52 o 1| Atfect 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 \Y R v
S2 INT | Constant [KnX| KnY | KnM | KnS |KnLM|KnSM| D \Y% R v
D REAL D \Y R \/
® Operand Description ® Example of use
S'1: Source operand, accumulation start unit LD SMO
S2: Source operand, the number of RMOV 10000.1 DO
accumulated data. SMo 10000. 09 RMOV 20000.2 D2
RMOV 10000. 1 o ]
D: Destination operand, accumulation result 20000. 19 RMOV 30000.3 D4
. . . RMOV 20000.2 2 ]
® Function Description 30000, 30 RMOV 40000.4 D6
. . RMOV  30000.3 D4 ]
When the power flow is valid, the contents AT RMOV 50000.5 D8
of the S2x2 wunits starting from the MG SN 25 = ! LD X0
accumulation start unit (S1) are accumulated IOV S0000.5 D8 1 RSUM DO 5 DI00
according to the floating-point data, and the _2_[ w0 s piog ]
result of the operation is assigned to the D When X0=0N, the floating-point numbers of 52 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 | VIC-B VIC-S
— ——C a3 {5 i 1| Affect the flag Zeroflag Carry flag Borrow flag
Command list:ASIN  (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y; R v
D | REAL D \Y R J
® Operand Description ® Example of use
S Source operand LD SMO0
D: Destination operand P P R T ] ASIN DO DI10

® Function Description

1. When the power flow is valid, find the SIN- w0 gMo=ON, (D0, D1) (0.500000) takes the value of SIN-1, and the

1 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: Applicable models VIC-B VIC-S
|—| —yL ACOR {5 ) ] Affect the flag Zeroflag Carry flag Borrow flag
Command list: ACOS (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y R \/
D | REAL D \% R J
® Operand Description ® Example of use
S: Source operand LD SMO
Mo 0.500000  1,04T198
D: Destination operand ACOS 10 oo 1 ACOS DO D10
® Function Description
1. When the power flow is valid, find the COS- gy, Mo=ON, (D0, D1)=0.500000 to find the value of COS-1, the result
I value of S, and assign the result to D; is assigned to (D10, D11), (D10, D11)=1.047198.

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

Ladder Diagram: Applicable models VIC-B VIC-S
F—— F——L ATAN & Lyen 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 Vv R N
D REAL D Y R N
® Operand Description ® Example of use
S Source operand LD SMO
.. MO 3140000 1. 262451
D: Destination operand ATAE IO oo ] ATAN DO D10

®  Function Description

1. When the power flow is valid, find the

TAN-1 value of S, and assign the result to When SM0=0N, (D0, D1) (3.14) calculates the value of TAN-1, and assigns
D; the result to (D10, D11), (D10, D11)=1.262481.

2. When the operation result (D) is equal to
0, set the Zero flag (SM80);

6.4.18 LOG: Common logarithmic operations on floating-point numbers

Ladder Diagram: Applicable models | VIC-S
|—| —{ LG s el 1| Affect the flag Zeroflag Carry flag Borrow flag
Command list: LOG (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D v R N
D REAL D v R N
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® Operand Description

S: Source operand

D: Destination operand

® Function Description

1. When the power flow is valid, find the
LOG value of S, and assign the result to D.
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);

® Example of use

SMO japulululula]
Loc oo

LD SMO

0. 47TT1Z1

LOG DO D10

When SMO0=ON, the value of DO(D1) (3.0), the result is assigned to

D10(D11), D10(D11) =0.477121.

6.4.19 RAD: Floating point angle->radian conversion

Ladder Diagram:

I ——+ FRaD @

Applicable models

VIC-S

22 ] 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
D REAL D v R N
® Operand Description ® Example of use
S Source operand sMo T80 0000 5. 1415495 LD SMO
D: Destination operand L Fano D0 oo ] RAD DO DI10

® Function Description

1. When the power flow is valid, convert
the floating point angle value of the S unit
into a radian value, and assign the result
to D;

2. When the operation result is equal to 0,
set the Zero flag (SM80);

When SMO0=ON, the value of DO(D1) (180.0), the result is assigned to

D10(D11), D10(D11)=3.141593.
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6.4.20 DEG: Floating point radian->angle conversion

Ladder Diagram: Applicable models | VIC-S
|_| — DEG =) ) ] Affect the flag Zero flag Carry flag Borrow flag
Command list: DEG (S) (D) Step size 7
Operand| Type Applicable devices Index
S REAL | Constant D \Y \/
D | REAL D \% J
® Operand Description ® Example of use
S Source operand LD SMO
Sho - g.ouunoun 11315 _BET3 : DEG D0 DI0

D: Destination operand

® 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 SMO0=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 | VIC-B VIC-S

|_| I_[ DTI (S) (D) ] 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 I_‘._( oo m nig ] DTI DO DIO

® 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.

When X0=0N, (D0, D1)=10000 is converted from long integer to integer

and assigned to D10. D10=10000.

6.5.2 ITD: Integer Convert Long Integer Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
| | | [ 1D (5) 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 SD T \Y Z R
D DINT KnY | KnM | KnS |KnLM V R
®  Operand Description ® Example of use
S Source operand LD X0
X0 1000 1000
D: Destination operand k—-—’ Iv 10 10 1 ITD DO D10

®  Function Description

When the power flow is valid, S is converted
from an integer to a long integer, and the result
is assigned to D.

6.5.3 FLT: Integer to floating point instruction

When X0=0ON, D0=1000 is converted from integer to long integer and
assigned to D10, (D10, D11)=1000.

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| |_[ 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 \Y \/
®  Operand Description ® Example of use
S: Source operand LD X0
D: Destination operand I—L FLT llJlli“_IU5 llJIi‘EUS i ] FLT DO D10

®  Function Description

When the power flow is valid, S is converted
from an integer to a floating-point number, and
the result is assigned to D.

When X0=ON, D0=10005 is converted from integer to floating point
number and assigned to (D10, D11), (D10, D11)=10005.0.

6.5.4 DFLT: Long Integer Convert Floating Point Number Instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
| { DFLT (s} v} ] Affect the flag Zero flag 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% v
D | REAL D \% R V
® Operand Description ® Example of use
S: Source operand LD X0
D: Destination operand | -XU [ mRLT i ] DFLT DO D10

® Function Description

When the power flow is valid, S is converted
from a long integer to a floating point number,
and the result is assigned to D.

When X0=ON, (D0, D1)=100000, convert from long integer to floating
point number, assign it to (D10, D11), (D10, D11)=100000.0.
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6.5.5 INT: Floating-point conversion integer instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| o T (s @) ] 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 \Y v
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

*0
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 DI0

10000, 50

i)

D10 ]

6.5.6 DINT: Floating point number to long integer instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| F— DINT (s) ) ] 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 \Y 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 SMS80 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 100000, 5. .
DINT 10

When X0=ON, (DO, 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

1o ]
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6.5.7 BCD: Word conversion 16-bit BCD code instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| - B (s} @) ] Affect the flag Zeroflag 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

§: 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 it} D10

LD X0
] BCD DO D10

When X0=ON, 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 (o i 1

Applicable models

VIC-B VIC-S

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
DECD

LD X0
DBCD DO D10

When X0=0ON, (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:
|{ BIN (5} o) ]

Applicable models

VIC-B VIC-S

Affect the flag Zero flag 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 ‘SD‘ c ‘ T ‘ Y, ‘ z ‘ R N
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® Operand Description

S Source operand, data format must conform
to BCD code format

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.

® 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.

® Example of use

X0 21845 5555

BIN bili] D10

LD X0

] BIN

D0 D10

When X0=0ON, D0=0x5555 (21845) is converted into an integer by 16-bit

BCD code and assigned to D10, D10=0x15B3 (5555).

6.5.10 DBIN: 32-bit BCD code conversion double word instruction

6.5.11

Ladder Diagram:

— —— BN )

Applicable models

VIC-B VIC-S

Affect the flag Zero flag 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 \% 3
D DINT KnY | KnM | KnS |KnLM D \Y% N
®  Operand Description ® Example of use
S: Source operand LD MO
D: Destination operand | M-O [ DBIN [1380 81}0 ] DBIN DO D10

®  Function Description

1. When the power flow is valid, S is
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.

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).

GRY': Word conversion 16-bit gray code instruction

Ladder Diagram: Applicable models | VIC-B VIC-S

|-[ GRY s 2] ] 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 ‘ ) ‘ c ‘ T ‘ Vv ‘ z ‘ R N
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®  Operand Description ® Example of use

S Source operand LD MI100

D: Destination operand I—Mgu—l GRY ]1]3000 113?354 1 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

Gray code and assigned to D10, D10=0x3498 (13464).

from an integer to a 16-bit Gray code, and the
result is assigned to D.

6.5.12 DGRY: Double word conversion 32-bit Gray code instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|—| - D&RY (& o ] Affect the flag Zero flag 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
S Source operand LD X0
D: Destination operand I—L DGRY ESDDDD g?ézqa ] 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 | VIC-B VIC-S
|—| —_{ GBIN (& 2 ] 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 N
D INT KnY | KnM | KnS |KnLM D C T \Y% Zz R R
®  Operand Description ® Example of use
S: Source operand LD M100

L Moo 5000 7439
D: Destination operand I—-—v GEIN IO 010 ] GBIN DO D10

®  Function Description

When the power flow is valid, S is converted
When M100=ON, 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.
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6.5.14 DGBIN: 32-bit Gray code conversion double word instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| L D@BIN (& w 1 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
S: Source operand I_L DGETH 335378 E?S%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, DI1), (D10,
result is assigned to D. D11)=0xC001C (786460).

6.5.15 SEG: Word conversion 7-segment code instruction

Ladder Diagram: Applicable models | VIC-B VIC-S
|_| i st @ ) 1 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 3
D INT KnY | KnM | KnS |KnLM D C T \Y z R N
®  Operand Description ® Example of use
S Source operand, S<15 LD X0

D: Destination operand l—&—< S 0 o 1 SEG DO D10

®  Function Description

When the power flow is valid, S is converted
When X0=ON, 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 | VIC-B VIC-S
— L asC (51758) ) ] Affect the flag Zero flag 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 C T v z R N
® Operand Description ® Example of use
S1~S8: source operands (less than 8, the LD MO
remaining characters are filled with 0) mo 12849 ASC
Only supports characters whose ASCII codes B laee: A ] 12345678 DO

are 0x21~0x7E (keyboard input, supplement
with 0X00 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=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.

(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 | VIC-B VIC-S
|—| — 1ITA (s1) o) (s2) ] 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
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 ASCII codes 3.1f 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 wvalid, LD MO

convert the hexadecimal numbers I_ﬂ_[ ITA  16#9876 111504) 8 ] ITA 16#9876 D208
starting from the S1 element into S2

ASCII codes, and assign the result to

the D starting element. When When M0=ON, ITA conversion is performed, and the data is stored in two ways:
SMB85=OFF, the high and low bytes (1)If SM85=OFF, the execution result is: D20=0x3839, D21=0x3637.

of each D element store two ASCII (2)If SM85=ON, the execution result is: D20=0x39, D21=0x38, D22-0x37,
code data, when SM85=0N, each D D23=0x36

clement low byte stores one ASCII
code data.

6.5.18 ATI: ASCII code number conversion 16-bit hexadecimal command

Ladder Diagram: Applicable models VIC-B VIC-S
|—| —_ ATI (s1) ) (52} ] Affect the flag Zero flag 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 2. When S1Not at 0x30~0x39 or 0x41~0x46, or when S2 is not between 1
0x30<S1<0x39 or 0x41<S1<0x46 (when and 256, the system reports an operand error, does not perform the conversion,
SM85=OFF, both high and low bytes of S1 and the content of D remains unchanged.
need to meet this range) 3.1f S1 is Constant, when SM85=OFF and S2>2, the default S2=2 processing.
D: Destination operand When SM85=ON and S2>When 1, the default S2=1 processing. By default,
S§2: Number of ASCII codes (1<582<256) no more operand errors are reported.
®  Function Description ® Example of use
When the power flow is valid, the S2 LD MO
ASCII code data starting from the SI
element is converted into hexadecimal I_L ATI IIJTSQB a;sm 4 1 g::) ]zlo

data, and the result is stored in the D
starting element every 4 bits. When
SM85=0OFF, the high and low bytes of
each D element store two ASCII code data;
when SM85=0ON, each D element low byte according to the data storage method:

stores one ASCII code data. (1)If SM85=OFF, the execution result is: D30=0x8967.

(2)If SM85=0N, the execution result is: D30=0x8642.

Source data: D10=0x3938, D11=0x3736, D12=0x3534, D13=0x3332.

When M0=0ON, ATI conversion is performed, and the result is as follows

6.5.19 LCNV: Project conversion command

Ladder Diagram: Applicable models | VIC-S
F— o€ rewv s o ] 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 \Y R
S2 INT D \Y R
D INT D \Y R
S3 INT | Constant D \Y R
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®  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.
S$2: 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<53<64) oW o o1 LDI MI
®  Function Description [ v 330 i ] MOV 282 D1000
When using the analog input module to [ wov 260 B MOV 3530 D1001
read the external analog signal, this Lo me mm MOV 260 D1002
command can be used to convert the m I o MOV 3650 D1003
original analog reading value into the f o : LDI M4
1 1 1 1 [ MoV 3530 oint 1

corresponding  engineering  reading - MOV 282 D100
value. L WV 1906 nioz 1

. MOV 3530 D101
When using a temperature or analog L owv o hes
module for temperature or analog son MOV 1906 D102

MoV 5000 D104

measurement  applications, if the i s : MOV 0 D103
temperature or engineering reading LWy s mos 1 MOV 5000 D104
value measured by the PLC deviates v Dioo Biom  pz0o 6 1 MOV -115 D105
from the results measured by a standard LD M2
thermometer or related standard
. . . LCNV D100 D100
instruments, this instruction can be used
to make linear corrections as Correction D1000 D200 6
of actual measurements. When M2=0N, perform LCNV conversion, and according to the data storage

Fill in the low point measurement in the method, the result is as follows:

D200 =260
| Vi .
conversion table , high point D201 = 3650
D202 = 1955
measurement MH 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

M for the original input data, " for the
conversion result data.

A= (Vg =V ) [V —Viuy ) *10000
B =Vg — (V) * A/10000)
D, = (S, *A/10000 + B

6.5.20 RLCNV: Floating point engineering conversion instruction

Ladder Diagram: Applicable models | VIC-S
— +———c RLcuv @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 \% R
S2 REAL D \% R
D REAL D \% R
S3 INT | Constant D \Y R

®  Operand Description

S1: The starting address of the Source
operand to be converted

§2: Conversion table start address

D: Store the starting address of the
conversion result

83:The number of data to be
converted(1<53<64)

®  Function Description

When using the analog input module to
read the external analog signal, this
command can be used to convert the
original analog reading value into the
corresponding  engineering  reading
value.

When using a temperature or analog
module for temperature or analog
measurement  applications, if the
temperature or engineering reading
value measured by the PLC deviates
from the results measured by a standard
thermometer or related standard
instruments, this instruction can be used
to make linear corrections as Correction
of actual measurements.

Fill in the low point measurement in the

conversion table VML , high point

measurement VMH and the
corresponding low point standard value

V., Standard value with high point
SL g

VSH 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 Sn for the original

input data, Dn for the conversion result
data.
A= (Vg =V ) Vyy =V ) *10000

B =V, —(V,, *A/10000)

D, = (S, *A/10000)+ B

® Precautions

It is practical to convert the four data in the table, such as the low point

measurement value should be less than the high point measurement value.

Conversion results outside the integer range will be inaccurate. Dn If it is greater

than 32767, it is 32767, and if it is less than -32768, it is -32768.

® Example of use

mi
—E—
i
i
!

M4
—E—
i
i
i
i
!

Mz
——_—

EMOV

MOV

EMaV

EMOY

EMOV

EMOV

EMOV

MOV

MOV

Moy

ELCHY

252, 0000

3530. 000

260, 0000

3630, 000

252, 0000

3930, 000

1906, 000

0. 000000

S000. 000

—115. 000

252, 0000
0100

2E2. 0000
iR ululu]
F530. 000
niooz
ZB0. 0000
nio04
GBS0, 000
Diooe
252, 0000
nioo
3530, 000
ninz
1906, 000
Din4
0. 000000
niog
S000. 000
nio&
=115, 000
oo
252, 0000
Diooo

]

260, 0000
Dz00

-]

]

When M2=ON, perform RLCNV conversion, according to the data storage

method, the result is as follows:

D200(D201) =260

D202(D203) = 3650
D204(D205) = 1955

D206(D207) = -34.3288
D208(D209) = 5184.267
D210(D211) = -154.357
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6.6 Word Logic Operations

6.6.1

WAND: Words and Instructions

Ladder Diagram: Applicable models | VIC-B VIC-S

— +——1 wap o (52) wi ] Affect the flag

Instruction list: WAND (SI) (S2) (D) Step size !

Operand| Type Applicable devices Index
Sl INT | Constant | KnX| KnY | KnM | KnS | KnLM | KnSM D SD C T \Y Y4 R \
S2 INT | Constant | KnX| KnY | KnM | KnS | KnLM | KnSM D SD C T \ Y4 R \
D INT KnY | KnM | KnS | KnLM D C T Vv Y4 R \

®  Operand Description ®  Example of use

S1: Source operand 1 LD MO

o ali] 50 47
$2: Source operand 2 }—-—[ VAND DO D1 D10 ] WAND DO
o DI 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

6.6.2 WOR: Word or instruction

to D.

D1=2#0000000000110010 (50) bit logical AND, the result is

assigned to D10, D10=2#0000000000110000 (48).

Ladder Diagram: Applicable models | VIC-B VIC-S

M —t v (52) ® ] Affect the flag

Instruction list: WOR _(SI) (S2) (D) Step size !

Operand| Type Applicable devices Index
S1 INT | Constant | KnX| KnY | KnM KnS | KnLM | KnSM D SD C T V Z R v
S2 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 V Z R v

®  Operand Description ®  Example of use

S1: Source operand 1 LD MO
82: Source operand 2 i WOR 38 S? Sfo 7 WOR DO
D: Destination operand D1 D10
®  Function Description When X0=ON, 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 | VIC-B VIC-S

— — wxor 0 (s2) 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 yA R v
S2 INT |Constant| KnX |KnY| KnM KnS | KnLM | KnSM D SD C T Vv yA R v
D INT KnY| KnM KnS | KnLM D C T Vv yA R v
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®  Operand Description

S1: Source operand 1
§2: Source operand 2
D: Destination operand
®  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
no B0 50 14 LD Mo
WIOR DO D1 D10 1 WXOR DO D1
D10
When MO=ON, D0=2#0000000000111100(60) and

D1=2#0000000000110010(50) bit logical XOR, the result is assigned to D10,
D10=2#0000000000001110(14).

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.

Ladder Diagram: Applicable models | VIC-B VIC-S

— — viw & o) ] Affect the flag

Instruction list: WINV_ (S) (D) Step size 5

Operand| Type Applicable devices Index
S INT |Constant| KnX |KnY| KnM | KnS |[KnLM | KnSM | D SD C \Y 4 R S
D INT KnY| KnM KnS | KnLM D \Y% Z R \

®  Operand Description ®  Example of use

S Source operand - — . LD X0

D: Destination operand I 10 oo ] 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 | VIC-B VIC-S

|— — oeo G2 (s52) o 1 Affect the flag

Instruction list: DWAND (S1) (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 R \
D DINT KnY| KnM KnS | KnLM D \Y R RN

®  Operand Description ®  Example of use
: LD X

SI: Source operand 1 10 1234567  98TES4Z 1217542 0

S2: Source operand 2 LLE L D2 1o 1 DWAND DO D2 D10

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 | VIC-B VIC-S

|— —— DwWR sz (s2) o) ] Affect the flag

Instruction list: DWOR (SI) (S2) (D) Step size 10

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

®  Operand Description
S1: Source operand 1
$2: Source operand 2
D: Destination operand

®  Function Description

When the power flow is valid, S1 and S2 are logically ORed, and the result is assigned to D.

® Example of use
0 135800 BESSEOET  BSATO0SD LD X0
I#0E DO L nin ] DWORD D0 D2 D10

When  X0=ON, (DO, 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 | VIC-B VIC-S

Ladder Diagram:

|— +—— DpWxor 52 (52} o ] Affect the flag

I s Step size 10

nstruction list: DWXOR (81) (§2) (D)

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

®  Operand Description ®  Example of use

SI: Source Opera‘nd 1 Xa B53454 753950 155760 LD XO

IWOR DO oz oo 1

82: Source operand 2 DWXOR DO D2 DI0

D: Destination operand When X0=ON, (D0, DI1)=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 |VIC-B VIC-S

—— —— DWINV S, D

| 7 © ] 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 V R V
D DINT KnY| KnM | KnS | KnLM D C \Y R \

®  Operand Description

S Source operand

®  Example of use

b BE437O0  -B543701 LD X0
OWIHY  Td D10 1 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)
=2#11111111111111111111111111111111111111100111000010011001010001 (-6543791).

®  Function Description

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 VIC-B VIC-S

—— —— ROR (51) o (52}

| ] Affect the flag Carry flag SM81

Instruction list: ROR (§1) (D) (S52) Step size 7

Operand| Type Applicable devices Index
Sl INT |Constant| KnX | KnY |KnM| KnS | KnLM | KnSM D SD C T \Y Y4 R \
D INT KnY [KnM| KnS | KnLM D C T \Y Y4 R \
S2 INT | Constant| KnX | KnY |KnM| KnS | KnLM | KnSM D SD C T \Y Y4 R \

®  Operand ®  Example of use

Description LD MO

: no -32743 28674 EU
S1: Source operand 1 4 RoE oo 5 2 . ROR DO D10 3
D: Destination operand

$2: Source operand 2

. Right loop |_
([ ] Function High —’ | Low

Description
1]1]0(0(0]0]0(0| 0]0]| 0| 0| 1| 0 RONMBSS

When the power flow is

|
|
valid, the data of SI is N=3 { :
cyclically shifted to the [l After one L |
right by S2 bits and {} execution e _l |
assigned to D. At the same High i |
time, the last bit of the shift =5
is stored in the Carry flag gENEnm L (0fO0jo0oj0fOjOjOjOfOfO]1]0O |
SMS1). t
(SM81) o ]
° Precautions i
S2 range is greater than or
A a1 0]
equal to 0; when S1 is Kn
addressed, Kn must be When M0=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 VIC-B VIC-S
—— —{ ROL (51} o (52
| ! Affect the flag Carry flag SM81
Instruction list: ROL 1)) (D) (52 Step size 7
Operand| Type Applicable devices Index
S1 INT | Constant | KnX| KnY | KnM KnS | KnLM | KnSM D SD C T Vv yA R v
D INT KnY | KnM KnS | KnLM D C T Vv yA R v
S2 INT | Constant | KnX | KnY | KnM KnS | KnLM | KnSM D SD C T Vv yA R v
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® Operand ®  Example of use
Description 1o 1R452 e LD MO
S1: Source operand 1 t— ROL DO D10 4 1 EU
ROL DO D10 4

D: Destination operand
82: Source operand 2
[ ]

[y

Function

Left loop

<—

S

igh | Low

Description

1(0(1}1|1|0|0}0O|O0O]JO|O]O|O|O]O0]O

When the power flow is
valid, the data of S1 is

by S2 bits and assigned to
D. At the same time, the

High

! N=4

|
l,___J

|_| After one
execution

7

|
|
|
cyclically shifted to the left |
|
last bit of the shift is stored |

|

L]0 O0[0[0]0]| 0|00 0] 0 [ O /meisomsmmesm

in the Carry flag (SM81).
®  Precautions L ________________ J
S2 range is greater than or +

1 | su81

equal to 0; when S1 is Kn

addressed, Kn must be

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 VIC-B VIC-S
—— +—— RCR 51 y2 53
| (s @ s2) ] Affect the flag Carry flag SM81
Instruction list: RCR 1)) (D) (S2) Step size 7
Operand| Type Applicable devices Index
Sl INT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD C T \Y Y4 R \
D INT KnY| KnM KnS | KnLM D C T \ Z R y
S2 INT | Constant| KnX |KnY| KnM | KnS | KnLM | KnSM | D SD C T \Y Z R y
®  Operand Description ®  Example of use
S1: Source operand 1 LD MO
EU

D: Destination operand
S§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.

"o -5ET40 -4084
+—{ RCR DO D10 3 ]

With progressive
right loop ]
High | Low

RCR DO D10 3

[:]ofofofofofofo]ofoofs]ofofu]
T

N=3

1

|
|
|
| SMs1

|

|

|

|

|

|

|

M After one |_’rogressive flag5|
|
|
|
|
|
|

{} execution

fafa]sfofofofofofofofofofo]s]o]

High Low

When M0=0ON, D0=2#10000000000010011(-32749) with carry SM81=0N to rotate right by

3 bits, the result is assigned to D10, D10=2#1111000000000010 (-4094), SM81=OFF.
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6.7.4 RCL: 16-bit rotate left instruction with carry

Ladder Diagram: Applicable models VIC-B VIC-S

—— —— RCL (51} o) (52)

| ] Affect the flag Carry flag SM81

Instruction list: RCL. (S1) (D) (S2) 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 V Z R v
S2 INT | Constant | KnX| KnY | KnM | KnS | KnLM | KnSM D SD C T \ z R \

®  Operand ®  Example of use

Description LD MO
MO —18432 —32763
S1: Source operand 1 }—-—m—[ RCL DO D10 4 ] EU

D: Destination operand

$2: Source operand 2 High

RCL DO D10 4
Left loop }L’ith
=a— = ‘ progression

| Low
—Lfofi]s]sfofofoJofofoo]ofofo]0]

(] Function

Description 1

N=4

When the power flow is
valid, the data of SI is
cyclically shifted to the left

SM81

High

Progressive flags J

[1 After one

execution

Low

[1]ofofolofofo]ofofo]ofofafa]o]x]

|
|
|
|
|
| | o= ]
|
|
|
I
I
|

with the carry bit (SM81)
and the result of the S2 bit L——

is assigned to D. When MO=ON,
4 bits, the result is assigned to D10, D10=2#1000000000000101 (-32763), SM81=ON.

®  Precautions

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

SM81

D0=2#1011100000000000 (-18432) with carry (SM81=0FF) cyclically shifted left by

Ladder Diagram: Applicable models VIC-B VIC-S

— 1 —{ DROR {51} o) {52)

| ] Affect the flag Carry flag SM81

Instruction list: DROR (S1) (D) (82) Step size 9

Operand| Type Applicable devices Index
Sl DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM D SD C \Y R v
D DINT KnY| KnM | KnS | KnLM D C \ R \/
S2 INT Constant | KnX |KnY| KnM | KnS | KnLM | KnSM | D SD C T \Y Z R \/

®  Operand Description

S1: Source operand 1

D: Destination operand

S82: 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).

®  Example of use

LD MO

Ho 1000000 125000
+—{ DROE DO Dio 3 1 EU

DROR DO D10 3

When M0=ON, DO (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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® Precautions

S2Range greater than or equal

to

0;whenS1forWhen addressing Kn, Kn

must be equal to 8.

6.7.6 DROL.: 32-bit rotate left instruction

Ladder Diagram: Applicable models VIC-B VIC-S

—— —{ DROL  (51) @ (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 C \Y R \
D DINT KnY| KnM | KnS | KnLM D C Vv 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 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

no 1000000 BO0000O LD MO
4—1{ DROL DO D10 3 1 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 VIC-B VIC-S

— — DRCR (51 o (52)

| ] Affect the flag Carry flag SM81

Instruction List: DRCR (§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 v
D DINT KnY| KnM | KnS | KnLM D C \Y R v
S2 INT Constant | KnX|KnY| KnM | KnS |KnLM | KnSM| D SD C T \ Y4 R v

®  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.

®  Example of use

o 1000000 125000 LD MO
l—-—w 1 DRCR DO Dlo 3 ]
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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® Precautions

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 VIC-B VIC-S

— +—1{ DRCL (51} o (52)

| ] 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 Cc \Y% R v
D DINT KnY| KnM | KnS | KnLM D C \Y% R v
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \Y% z R v

®  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 s 1000000 16000008 EU
—{ DRCL DO D10 4
: DRCL DO D10 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 VIC-B VIC-S

— — SHR 51 7, 52

| (s @ (s2) ] Affect the flag

Instruction list: SHR (S1) (D) (52) Step size 7

Operand| Type Applicable devices Index
S1 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 \
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD C T Vv z R \

®  Operand Description

S1: Source operand 1

®  Example of use

Mo 31452 952 LD MO
I.__4 — SR 10 10 5 1 SHR DO D10 5
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D: Destination operand Before
implementation
High Low
®  Function Description I |]Il|l|]|0|1|0|l|l|0|1|l|1|0|0|
When the power flow is valid, the
result of shifting the data of S1 to the

right by S2 bits is assigned to D.

Shift 5 places

§2: Source operand 2 to the right N

After
implementation

I gn

®  Precautions [o[ofoofofo]1]1[1 101 [01[1]0]
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,
must be equal to 4. and the result is assigned to D10, D10=2#0000001111010110 (982).

6.7.10 SHL: 16-bit left shift instruction

Ladder Diagram: Applicable models VIC-B VIC-S

— —{ SsH. (51 o) (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 C T \% A R J
D INT KnY| KnM KnS | KnLM D C T \Y% z R S
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM D SD C T \Y% z R R

®  Operand Description ®  Example of use

S1: Source operand 1 | o 31452 28160 LD MO

D: Destination operand e N A t 1 suL po D10 7

§2: Source operand 2 ) l.‘icf'v:m- )

implementation A . At

®  Function Description = ‘(.Il _ 4 Shift 7 bits left s

When the power flow is valid, the |0|1 |1 |1 |1 |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 is -

S2 The range is greater than or equal IO I1 | 1 Iol 1 I 1 I 1 IO |0 |0 | 0 |0 IOIOIO IOI

to 0; when S1 addresses Kn, Kn

must be equal to 4. When M0=ON, D0=2#0111101011011100 (31452) is shifted left by 7 bits, and the

result is assigned to D10, D10=2#0110111000000000 (28160).
6.7.11 DSHR: 32-bit shift right instruction

Ladder Diagram: Applicable models VIC-B VIC-S

— — DSHR 51 D ¥

| (51 @ 52 ] Affect the flag

Instruction list: DSHR (S1) (D) (S2) Step size 9

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

®  Operand Description ®  Example of use

S1: Source operand 1 o 1939381420 1893927 LD Mo

L 2sm 10 0io 10 1" DSHR DO DIO 10
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D: Destination operand

$2: Source operand 2 1.  When  MO=ON, (D0,D1)=2#01110011100110001001110010101100
®  Function Description (1939381420) is shifted right by 10 bits, and the result is assigned to (D10,D11),
When the power flow is valid, the (D10,D11)=2#00000000000111001110011000100111 (18).

result of shifting the data of S1 to the 2. Please refer to the SHR instruction legend
right by S2 bits is assigned to D.

® Precautions

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 VIC-B VIC-S

—— ——{ DSHL  (52) ) 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 \
D DINT KnY| KnM KnS | KnLM D C Vv R \
S2 INT Constant | KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \Y Y4 R \

®  Operand Description ®  Example of use

S1: Source operand 1 IJ%—PD 1939361420 1314256944 LD MO

L. — ISHL D0 D10 15 ]

D: Destination operand DSHL DO D10 15

$2: 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 VIC-B VIC-S

—— +—— SFTR 51 /% 52 53

| (s1) @ (s2) (53) Affect the flag

Instruction list: SFTR (S1) (D) (S2) (S3) Step size 9

Operand| Type Applicable devices Index
S1 BOOL X 1Y M S LM SM C T v
D BOOL Y| M S LM C T N
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM | KnSM | D SD C T \Y z R v
S3 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 . "
1) ON OFF
D: Destination operand SFTR X0 "o 10
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82: Source operand 2
8§3: Source operand 3
®  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
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

IM9| w18 [ m17 | m16] mi1s | w14 | mis] miz [ mi1] mao]

N = s =

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
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 VIC-B VIC-S
SFTL s1) @ (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 \
D BOOL Y| M| s | LM C T V
S2 INT Constant | KnX | KnY [KnM| KnS |KnLM|KnSM| D SD Cc T \Y% v
S3 INT Constant | KnX | KnY |[KnM| KnS |KnLM|KnSM| D SD Cc T \Y \

®  Operand Description ®  Example of use

S1: Source operand 1 LD Mo

D: Destination operand FMD,_[ S on " . SFTL X0 MIO 10 3

82: Source operand 2
83: 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 | M7 | mi6] mis | mia | mas] miz | mas | mao]
- ——  — — —
1. When M0=ON, 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 |VIC-B VIC-S
{ [ 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 [KntM[knsM] D [sD [ ¢ [ T [ v [ z [ R v
s BOOL X
®  Operand Description ®  Example of use
§: Input filter Constant VIC-B ~ VIC-S: Setting LD MO
no OFF
range: Ous~64ms, the data larger than 64 is REFF & X0 ] REFF 8 X0

processed as 64.
®  Function Description
Set the input filter constants of X0~X7.

(] Precautions

When MO is ON, the filter Constant time for changing the input is

8ms.

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: I/O immediate refresh command

Ladder Diagram: Applicable models |VIC-B VIC-S

— — REF i) 5,

| o ) Affect the flag

Instruction List: REF (D) (S) Step size 5

Operand| Type Applicable devices Index
D BOOL X 1Y
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
I—-—[ EEF 10 3
REF YO 8

When MO is ON, the statuses of YO to Y7 are output immediately and are not
affected by the scan cycle.

VIC series small programmable controller programming manual




121

6.9 Real Time Clock Instruction

6.9.1 TRD: Real Time Clock Read Command
Ladder Diagram: Applicable models |VIC-B VIC-S
|_| —t ©’ . Affect the flag
Instruction List: TRD (D) Step size 3
Operand| Type Applicable devices Index
o |~ [ P [ [ [ e[ | [ [v] [r]H

®  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

®  Example of use

o]
TED

LD MO
1 TRD DI0O

2005
1o

When MO is ON, the system time is sent to the 7 units

starting from D10. The execution result of the instruction is

designated by D. as follows:
®  Precautions
When a clock setting error occurs in the system, the TRD
read time is unsuccessful.
element project clock data element project
SD60 year 2000~2099 | - D10 year
SD61 moon 1to12 | ___ _ D11 moon
Special data SD62 day 1to31 | ___ _ D12 day
register for real- - TTgREs T | Time 0-23 | ____ . D13 Time
time clock . .
SD64 Minute 0~%% | —— — D14 Minute
SD65 second 0~%9 | —TT————— - D15 second
SD66 Week o~6 | T - D16 Week
6.9.2 TWR: Real Time Clock Write Command
Ladder Diagram: Applicable models |VIC-B VIC-S
|_| L TR (5) ] Affect the flag
Instruction List: TWR (S) Step size 3
Operand| Type Applicable devices Index
sy~ [ [ [ [ [ [ [ [e] [ [V [ [rR[Y
®  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.

x10
| | {41 [ mov 2004
L mov 1z
L mov T
L mov a
L mov 53
It mov a0
L mov 2
*11 2004
1 | {41 [ THE Dio
Mo Z004
—m—{ TED nz0 1

2004
010 1
1z
D11 1
T
iz 1
3
13 1
=5c]
D14 1
a0
015 ]
z
016 1

LD X10
EU

MOV 2004 D10
MOV 12 DIl
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 o~ | . SD64 Minute
D15 Second o~ |\ N SD65 Second
D16 Week 0~6 SD66 Week
6.9.3 TADD: Clock plus instruction
Ladder Diagram: Applicable models |VIC-B VIC-S
| T4DD (51) (52) @ ] Affect the flag Zero flag SM80 Carry flag SM81
Instruction list: TADD (S1) (§82) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D SD \Y R J
S2 INT D SD \% R x/
D INT D \% R x/
®  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.

§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

11

N1Z

N13

N14

¥10
—m—_{ MoV
U mov
U mov
U Moy
U Moy
0 mov
no
—l— TADD
sMa1 110
——— .
S0 T11
3

23

a9

a9

23

a8

a8

23
D1

23
D10

a9
D11

a9
D1z

23
DZ0

ag
Dz1

ag
Dzz

23
Dz

23
Dz

]

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 SMS81
OUT Y 10
LD SMS80
OuUT 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 |VIC-B VIC-S
—— +—— TSUB 51 52, D
| (51) (52) @ ] 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 \% R J
S2 INT D | SD \Y R \/
D INT D v R N
®  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 59 points | = D31 59 points
data that does not meet the time D12 %8 D22 > D32 59 seconds
. seconds seconds
format, the system prompts an illegal 5 X0
error of the instruction operand ,_}L{ my 23 S?D 1 MOV 23 D10
value. =
r v s i1 ] MOV 59 D11
82: Clock data 2 o MOV 58 D12
Another time data is stored in the i M 58 Dtz ] MOV 23 D20
three storage units indicated by S2. P omv 23 o 1 MOV 59 D21
. MOV 59 D22
For data that does not meet the time -
format, the syst ts an illegal Lo s we kb Mo
ormat, the system prompts an illega . TSUB D10 D20
error of the instruction operand [ mv =9 ez ] D30
value. ]—L TS bl 50 0 ] LD SM82
D: Time result storage unit S "o OuT Y 10
The data processed by time plus is | c LD SM8&0
stored in the 3 storage units pointed g_|SMB,D_{ i 5 ouT Yl
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 |VIC-B VIC-S
—— —— HOR 5, f23 D2,
| (s @1 b2) ] Affect 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 ®  Example of use
S: Hourly comparison data. Data range 0~32767 " 1000 LD MO
) . noy 1000 0100 1 MOV 1000
D1I: Time storage unit n 1000 0 OFF
K . HOUE D100 nZ00 nio ] D100
DIThe data unit of D1+1 is kept for hours, and the data no 110 LD M1
unit of D1+1 is kept for seconds 2 HOUR
D2: Alarm output address D100
. D200 M10
When the data of D1 is greater than or equal to the data
. . LD M10
specified by S, the alarm point becomes ON output.
ouT Y10

®  Function Description
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.

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 0
again.

6.9.6 DCMP: (5, <, >, <>, >=, <=) date comparison commands

ii(]erD'iagirE: - 1) (s2) ) ]Applicable models [VIC-B VIC-S
— +—— bpowe< o (52} o) ]
— +—— powp> 5w (52) ) ]
|—| —o DCMP<> (51} sz} o) 1 |Affect the flag
— —— powp= s (52) @ ]
|— — pap= 5w (52) @ ]
Command list:
DCMP= (S1) (82) (D)

DCMP< (81) (s2) (D)
DCMP> (81) (s2) (D)

Step size 7
DCMP<> (S1) (S2) (D)
DCMP>=  (S1) (S2) (D)
DCMP<=  (S1) (S2) (D)
Operand‘ Type ‘ Applicable devices Index
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S1 INT SD \Y R
S2 INT SD \Y R v
D BOOL Y M LM C T
®  Operand Description ®  Example of use
S1: Date comparison data 1, occupying 3 word Mo - -ﬁgm : LD SMO
units starting from the specified unit of S1, the 5 MOV 2004 DO
data of the 3 units must conform to the Gregorian [ hov' 10 i ] MOV 10 D1
. . 25 MOV 25 D2
calendar format, otherwise the system will report 2
. Y P PR = % . MOV 2004 D10
2004
an operand €rror. It mov 2004 Do ] MOV 10 D11
§2: Date comparison data 2, occupy the first 3 10 MOV 24 D12
word units of the specified unit of S2, and the data L fil . LD Xo
of the 3 units must conform to the Gregorian T mov 24 D2 1 DCMP= D0 D10 MO
calendar format, otherwise the system will report - ¢ ompe 2004 con e : DgMP< Dg Dlg M;
an operand error. i Shi i DCMP> D0 D10 M
) H DcMe< DO D10 i 1 DCMP<> D0 D10
D: The comparison status output, the data meets i sy o M3
the comparison conditions, D is set to ON, L Dcwe> ?EM f‘::* r’:i ] DCMP>= D0 D10
otherwise it is OFF. [ Dcwe<> D0 D10 "3 1 M4
®  Function Description - sepse %3‘?“‘4 ;ﬁ'g'i ’N&‘ ] DCMP<= D0 D10
BIN comparison is performed on the date data 2004 2004 OFF M5
[ ncwe<= o 10 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

|Ladder Diagram: P (s (52 ) ] Applicable models |VIC-B VIC-S

— +—_ Ttowp< sz (52) o ]

— +—_ ToMp> sz (52} o) ]

— — TCMP<  (52) (52} B} ]Affect the flag

— —— Tar>=  Go (52) o) ]

— — 1= o (52) o) ]

Command list:

DCMP= (SD (S2) (D)
DCMP< (SD (S2) (D)
DCMP> (S1) (S2) (D) .
Step size 7
DCMP<> (S1) (S2) (D)
DCMP>=  (S1) (S2) (D)
DCMP<=  (S1) (S2) (D)

Operand| Type Applicable devices Index
s1 INT D SD \Y R RN
S2 INT D SD \Y R RN
D BOOL Y M LM C T
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®  Operand Description ®  Example of use
S1: Time comparison data 1 SHo 20 LD SMO
) ) ) ——{ mov 20 10 ] MOV 20 DO
Occupies the first 3 word units of the specified 5
. . MOV 31 D1
unit of S1, and the data of the 3 units must [ Moy 31 i ]
f he 24-hour time f; herwi ) MoV 1 b2
conform to t. ¢ 24-hour time format, otherwise K omov 1 nz ] MOV 20 D10
the system will report an operand error. W w 2. ] MOV 30 DI1i
S§2: Time comparison data 2 30 MOV 59 D12
. . . K omov 30 Ii1 ] LD X0
Occupies the first 3 word units of the specified .
unit of S2, and the data of the 3 units must { mov 59 niz 1 TCMP= DO D10 MO
; : p] 20 20 OFF TCMP< DO D10 M1
:}(l)nforrtn to tl.lﬁ 24-h;[)ur time fo;mat, otherwise T 10 "o 1 TeMP> DO D10 M2
e system will report an operand error. 20 20 OFF
Y P p. I TCME< DO D10 M 1 TCMP<>D0 D10
D: Compare status output, if the data meets the e o o M3
comparison condition, D is set to ON, otherwise [ TCHE> DO D10 2 I TcmpP>= Do D10
. 20 20 0N
it is OFF [ oo 10 D10 "3 ] M4
i inti 20 20 ON TCMP<= DO D10
®  Function Description It Tonp>= 0 i i 1 s
BIN comparison is performed on the time data 20 20 OFF
. . . . TCHE<= DO D10 "s
starting with S1 and S2 respectively, and D is i y
assigned to the result of the comparison. BIN comparison is performed on the time data starting with DO and D10
®  Precautions respectively, and the result of the comparison is assigned to the target
The time data with S1 and S2 as the starting unit data (MO, etc.).
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)
6.9.8 HTOS: Hour, minute, second data second conversion command
Ladder Diagram: Applicable models |VIC-S
H——-1>L HTOS L8] LAY 1
Affect the flag
Command list: HTOS (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT KnX | KnY | KnM KnS T C D SD R \
D INT KnY | KnM KnS T C D SD R v
®  Operand Description ®  Example of use
S The start number of the device where the time i 3 11415 LD M1
data before conversion is stored. HIos- 10 nio ] HTOS DO D10

D: Save the converted time data device number. . .
o Function b i 1. When M1=0ON, convert the time data of hour, minute and second at
unction Uescription the beginning of unit DO into seconds, and save the result in D10. When

After converting the time data (hour, minute, D0=3, D1=10, D2=15, D10=11415.
second) of S-S+2 into seconds, save the result in
D.

6.9.9 STOH: Hour, minute, second conversion command for second data

Ladder Diagram: Applicable models |VIC-S
I i | [ STOH S} L 2r 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 SD R J
®  Operand Description ®  Example of use
§: The device number where the time data mi 1000 n LD Ml
before conversion is stored. STOH 10 0o 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 |VIC-B VIC-S

|_| L Har @ 5 ] 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 V

®  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 I0s 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§egnputiggminal of C236, and C236 counts the external pulse
XID|_CSM2353 of X0. When X 12 is OFF,g{fris aggmsgal input point, and C236 cannot count the external
111 OFF pulses of XO0. LD X111
EST  C236 ]
12 o 2. Action on the contact: R¥flen ##3Burrent value of the counter C236 increases from -6
HeAT £z = ' 1o -5, the contact of 2368 set’¥hen the current value of the counter C236 decreases

from -5 to -6, the contact%?'&E%C 12s3r6635et.

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

Tl’}e case where, 1
output has been performed = -2

C236 output contact ﬁ

6.10.2 DHSCS: High Speed Count Compare Set Instruction

Ladder Diagram: Applicable models |VIC-B VIC-S
— +—— pHscs  s2) (s2) o
Affect the flag

Instruction List: DHSCS (§1) (82) (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
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
M1 SNZ36
— 3
Mo u}
— ——{ HCHT CZ36 1000 ]
Nz 0 OFF
— ——{ IMSCS 2000 C236 10 ]
C236 T11
i 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 |VIC-B VIC-S

|— —— pHsct sz (52) (s3) ) Aftect the flag

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 C \Y R R
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

S$2: High-speed counter, the applicable range of high-speed counter is C236~C263

83: 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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M SMz23E6
2 LD M1
0 0 OUT SM236
———{ HCNT C236 1000 ] LD MO
"2 0 DHSCI 2000 C236 33
——{ DHSCI 2000 CZ238 33 ] LD C236
C236 Ti1 OuUT Y11
T

The interrupt program with user interrupt number 33 is as follows:

] Tz0 5 LD M10
—
5 11z OuUT Y20
H = oo ] K LD>= DO 100
r 0 OuUT Y12
Moy i i} 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 |VIC-S
— +——{ DHSZFI is&) 1524 {53
I ) Affect the flag
Instruction list: DHSPI (SI) (S2) (S3) Step size 10
Operand| Type Applicable devices Index
S1 |DINT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM | D SD C \% R V
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:
S§2: High-speed output position element, the scope of 10 st B
application is the current position of the output shaft -
S83: Interrupt number. The range of interrupt numbers is: SET  SMBL 1
45~52 o
L] Function Description SET  SMEZ ]
When the value of the high-speed output position element
is equal to S1 in the DHSPI instruction, enter the interrupt =
subroutine designated by S3; the user can write the u o
program to be executed in the interrupt subroutine. ¥l mmpr 2000 50350 5 1

¢ 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 |VIC-B VIC-S
—— |—— DHSCR 51 52 {2
| (s1) (52) @ ] Affect the flag
Instruction list: DHSCR (S1) (§2) (D) 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
BOO
D Y M S Cc
L
[ ] Operand Descripﬁon 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, reset the output
immediately for Y, M, S, C and is
not affected by the scan cycle.
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 instruction.
When the value of the high-speed
counter is equal to S1 in the
DHSCR the bit

element specified by D is reset

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
SM255 10
S R LD SM255
ouT Y 10
n 0 LD M1
— il HCNT €259 1000 ] HCNT C255 1000
C255 720 (L)'LDJT 52‘35
Y LD M2
1 0 OFF DHSCR 2000 C255 Y1
— M DHSCR 2000 255 71 ]

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 |VIC-B VIC-S

— —— oHsz  sw (52) (s3) 17 Affect the flag

List of instructions: DHSZ (S1) (S2) (S3) (D) Step size 13

Operand| Type Applicable devices Index
S1 DINT | Constant | KnX |[KnY| KnM | KnS |KnLM | KnSM | D SD C \Y R J
S2 DINT | Constant | KnX [KnY| KnM KnS | KnLM | KnSM | D SD \Y R \
S3 DINT
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
82:The data 2 to be compared by
the high-speed counter is 32-bit
DINT data, and the data range is
-2147483648~2147483647
83: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
1 . LD MO
BT Ccodn 00 ] HCNT C249 1000
n 0 o LD M1
i W e W o] DHSZ 1500 2000 C249 Y10
5H249 12 LD SM249
AR ouT Y12
_C|24L< 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 |VIC-B VIC-S
— +—— opHST (500 (s2) (53) 1 Affect the flag
Instruction list: DHST (S1) (S2) (S3) Step size 10
Operand| Type Applicable devices Index
S1 DINT D R
S2 INT Constant
S3 DINT C
° Operand Description output operation, using the DHST table to compare
S1: Data start unit for table comparison (D element start output instructions.
number). The three D elements connected with the ° Precautions
serial numbers are used to designate the data to be 1. The DHST instruction action must be used in
compared by the high-speed counter, the serial conjunction with the HCNT instruction. Only the high-
numbers of the Y elements and their corresponding speed counter driven by the HCNT can DHST be
output states. these four serial number connected to executed correctly.
D The components are collectively called a record. 2. The DHST instruction operates on the comparison
. result when the pulse is input. Therefore, even if the high-
$2: The number of records to compare, the data range is speed counter value is changed with DMOV or MOV
1to 128 . . .
instruction, etc., DHST will not operate.
§3: High-speed counter, applicable to C236~C263 3. DHST (DHSCI, DHSCS, DHSCR, DHSP, DHSZ) can
b Function Description be used multiple times like ordinary instructions, but the
1. The high-speed counter only counts in an interrupt number of simultaneous driving of these instructions is
mode according to the count input OFF—ON under the limited to a total of 8 instructions or less. If there are more
condition of the HCNT drive instruction. than 8 commands, the command will not be executed, and
2.When the value of the high-speed counter is equal to the the valid commands will be determined according to the
current data to be compared and recorded, the valid order of the commands. In the user's command, if
corresponding data is output according to the recorded DHSP is a valid command, DHST will not be executed.
data. Y Component status, the output object can only Conversely, if DHST is a valid instruction, DHSP will not
be Y element. be executed. Only one instruction (DHST or DHSP) can
3.The output action has nothing to do with the scan be valid in t.he user program at the same time. .
cycle, the current record specifies the Y The 4. The maximum allowable frequen.cy of the PLC high-
A . . speed counter. For example, when using DHSCS, DHSCI,
element will immediately output the specified state. DHSCR, DHSZ DHSP, DHST commands, it will be
4.When you want the user program to compare data limited by the maximum response frequency and
andYWhen the component performs an immediate integrated frequency. specific referenceChapter 8High
Speed Input
[ Example of use
The tabular data is shown in the following table:
Compare data ]
High Tow Output y number Set/reset Operating procedures
D100=0 D101=100 D102=0 D103=1 1}
D104=0 D105=200 D106=1 D107=0 2
D108=0 D109=300 D110=2 D111=1 3
D112=0 D113=300 D114=3 D115=1 4
Back to 1

The ladder diagram is as follows:

VIC series small programmable controller programming manual




135

6.10.8

3m1 100
——{ Dmov 100 D100 ]
0
] D102 ]
1
Homov 1 D103 ]
200
H Dwov  zo0 D104 ]
1
Homov 1 D108 ]
0
H mwv 0 D107 ]
300
H Dwov 300 D108 ]
2
L mv 2 Di1o ]
1
Homov 1 D111 ]
100
H Dwov 100 D1z ]
3
L mv 3 D114 ]
1
U mov 1 D115 ]
Mo 0
——{ HCHT  C2dd 1000 1
: :
DHST D100 1 £244 ]
[ =
[ SMz44
— >
£244 ¥10
| — >

LD SM1

DMOV 100 D100
MOV 0 D102
MOV 1 D103
DMOV 200 D104
MOV 1 D106
MOV 0 D107
DMOV 300 D108
MOV 2 D110
MoV 1 D111
DMOV 100 D112
MOV 3 D114
MOV 1 D115

LD MO

HCNT C244 1000

LD M1

DHST D100 4 C244
LD M2

OUT SM244

LD C244

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 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 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 |VIC-B VIC-S

— +—— obHsp 50 (52 (53} ] Affect the lag

Instruction list: DHSP (S1) (52) (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
number). The three D elements followed by serial
numbers are used to specify the data to be compared by
the high-speed counter, and Output to SD86 and SD87
data. these four serial number connected to D. The
components are collectively called a record.

§2: The number of records to compare, the data range is
1to 128

S$3: High-speed counter, applicable to C236~C263

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 equal to
the currently recorded comparison data, SD86 and SD87
are changed according to the currently recorded output
data.

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
| —— DNOV 100 D100 ]
0
 Mmov o0 D102 ]
1
[ omav 1 D103 ]
LD SM1
200
[ DMOY 200 D104 ] DMOV 100 D100
MOV 0 D102
0
r Moy o0 D106 ] MoV 1 D103
DMOV 200 D104
3
[ MOV 3 D107 ] MOV 0 D106
MOV 2 D107
300
[ oMoV 300 D108 ] DMOV 300 D108
MOV 0 D110
0
L Mmov o0 D110 ] MOV 3 D1
DMOV 100 D112
3
L Mov 3 D11l ] MOV 0 D114
MOV 4 D115
100
[ oDMOV 100 D112 ] LD MO
HCNT C244 1000
0
roMov o D114 ] LD M1
DHSP D100 4 C244
4
[ omov 4 D115 ] LD M2
OUT  SM244
Mo 0
S E— LD C244
HCNT — C244 1000
] ouT Y10
I 100 0 b M3
@ DHSF D100 4 C244
] PLSY SD8 0 YO
2 SH244
— O
C244 10
— 2
I3 0 OFF
| W[ FLSY  5D86 0 0 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 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 Y 10, 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 SD8&9 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 |VIC-B VIC-S

— ——_ spp 52/ (s2) o} 1 Affect the flag

Instruction list: SPD (S1) (S2) (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 \Y R
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[ 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.

) 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 VIC-B VIC-S 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 0F
PLSY 10000 ] 10 1
o oy 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:

»

Medsuremm
D11 rwwm
value

lmﬂ-s 1000ms

SHPNRENN

D12 Elapsed time (ms)

Input X0

N (fpn) N

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
deceleration variable speed pulse

output command

@ For details, please refer to Chapter 11 11.2.6

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
deceleration variable speed pulse

output command

& For details, please refer to Chapter 11 11.2.5

6.10.13 PLS: Multi-speed pulse output command

Instruction type

Command name

Reference chapter

high speed command

PLS multi-speed pulse output

command

& For details, please refer to Chapter 11 11.2.7

6.10.14 PWM: Pulse output command

Instruction type

Command name

Reference chapter

high speed command

PWM pulse width modulation

command

& For details, please refer to Chapter 11 11.3.3

6.10.15 HTOUCH: Read position capture command

Instruction type

Command name

Reference chapter

high speed command

HTOUCH read position capture

instruction

@ For details, please refer to Chapter 11 11.3.4
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6.11 Control Calculation Instructions

6.11.1

PID: Function command

Ladder Diagram: Applicable models |VIC-B VIC-S

— +—— PID 51 53 53 i

| (51) (52) (53) v Affect the flag

Instruction list: PID (S1) (S$2) (S3) (D) Step size 9

Operand| Type Applicable devices Index
S1 INT D R N
S2 INT D R N
S3 INT D R N
D INT D R N

® Operand Description

D: When the program is executed, the operation result (MV) is output
S1: Set target value (SV)

$2: Current measured value (PV)

§3: The sampling time (Ts) ranges from 1 to 32767 (ms). Time values
shorter than the operation cycle cannot be executed.

S3+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[ % ].

83+4: Integral time (TT) 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.

§3+6: Differential time (TD) in the range of 0 to 32767 (x10ms), when
it is 0, there is no differential processing.

83+7~S3+14: PID operation internal data storage register.

§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).

S§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).

8§3+18: PID output change amount (minus side)
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).
8§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

Cutput value
Without output imits

as shown in the following figure:

S3+17

No outout |
Upper limit

\/—b\ J/\/’\\’ 3 Nc CJ[OU'

mm output fimit L

S3+18
Lower limit

\

~

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

Positive >—

change -

Samping

Negative times «

change . | [
Alarm flag |

[
§3+19 L
bit 0 |ON | OFF |1
[
53+19
|

bit 1

o

Input variation
A

Positive>

change - Samping

times «
Negative

change g7 |
Alarm flag

§3+19
bit2 | ON | OFF

S3+19

ON bit 3 OFF | ON
9. The basic operation formula of the PID instruction:
Action .
direction PID operation formula
AMT = KP{(EV = EVa1) + %Ev wt Dn}
Positive EVh = PVi-1—-SV
action — T PVt PVir 2= 2PV )+ =212 _p,
Ts+ ap* To Ts+ ap* To
MVs =" AMV
AMY = KP{(EV e EVa) ¢ %EV wt Dn}
Reverse EVh =SV—PVri-1
action Dr=—° 2PV 1— PVar— PV )+ =22 1% 4,
Ts+oap* To Ts+ ap* To
MVa =Y AMV
Symbol descriptions are shown in the table below:

Symbol Illustrate Symbol Illustrate
EVn This sampling deviation Dn This differential term
EVi-1 Deviation 1 cycle ago Dn-1 Derivative term 1 cycle ago
SV Target value KP Proportional gain
PVt This sampling value (after filtering) Ts The sampling period
PVrt-1 Sampled value 1 cycle ago (after filtering) T Integration time
PVit-2 Sampled value 2 cycles ago (after filtering) To Differential time
AMV Output change oD 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

//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

//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 (T]) range is 0 to 32767 (x100ms), when it is 0, it

/[0 processing (no integration)

LD SM1

MOV 1000 D500
MOV 500 D510
operation period

MOV 7 D511
MOV 70 D512
input filter function

MOV 100 D513
MOV 25 D514
is used as

MOV 0 D515
differential gain

MOV 63 D516
is no differentiation

FMOV 0 D517
MOV 2000 D525
MOV 2000 D526
MOV 2000 D527
MOV 2000 D528

//PID instruction execute operation

LD MO

PID D500 D501 D510 D502

The relevant ladder diagrams of the above instructions are as
follows:

—?U;—{ nOv 1000 5288 ]

800

oy 300 D510

7
oy 1647 DALl
70

How 70 D51z
100

Hov 100 D513
25

o 25 D514
a

o 0 D515
0

How 0 D515
Q

FHOY 0 DELT
2000

o 2000 D525
2000

o 2000 D526
2000

I mov 2000 D527 1

2000
{ MoV 2000 Does 1

/*D500: Target setpoint D501: AD module feedback value D510: Sampling

time D502: DA output module value*/

1000
D500

Mo 0 00 0
—— +—— PID D501 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

VIC series small programmable

//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

//Input change amount (increase side) alarm setting value 0~32767

//Clear PID operation intermediate data storage area

//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.

° 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 |VIC-B VIC-S

|—| —1 RaMP (5L {52/ 1} (53} ] Affect the flag

Instruction list: RAMP (SI) (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 \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

® Operand Description The execution process of the ramp command is broken down

S1: Starting value

S$2: End point value

D1I: Output value

83: 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

e

ipf: power flow status

as follows (S3=5):

DL

|B

as| [ ] |
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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 D0

MOV 2000 D1

//X0=0N, execute ramp function instruction
LD X0

RAMP D0 D1 D10 1000 MO

//X1=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 06DI101

The ladder diagram of the above instructions is as follows:
SM1 0

Moy 0 10 ]
2000
MoV 2000 1 ]

X0 i] 2000 2000 oW
RAMP DO n D10 1000 0] 1

X1)—[ T0 o -] Elilglil 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, D10 will not change, and M0=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 |VIC-B VIC-S

— — mcre sw (53} (o1} (531 0z} 1 Affect the flag

Command list: HACKLE (§1) (S2) (D1) (S3) (D2) Step size 12

Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y z R v
S2 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y z R v
D1 INT D \% R \/
S3 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD \Y z R y
D2 BOOL Y M S LM C

) Operand Description value (D1) is initialized to the value of S1 and continue to

S1: Starting value

S$2: End value

DI: Output value

S$3: 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

m—aza |

pf: power flow status

The execution process of the sawtooth wave instruction is
decomposed as follows (S3=5):
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6.11.4

| S

[
I I S R I

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

//The 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 M0

//X1=0N, send the output value of the ramp function to the external

DA module to generate a sawtooth waveform
LD X1
TO 01 DI0 1

The ladder diagram of the above instructions is as follows:

am 1

mov o 0 ]

2000

nov 2000 11 ]

b1 0 2000 1534 OFF
HACKLE D0 il 010 1000 o
Xt 1534
—1 m™ @ 1 jistil 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 |VIC-B VIC-S
— ——mrmmce sn (52) sy {53} o)
! Affect the flag

Command list: TRIANGLE (S1) (52 ) (P1) (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 4 R N
D1 INT D v R N
S3 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD C T \Y 4 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

DI: Output value

$3: 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

NIZAVE

pf: power flow status

The triangular wave instruction execution process is
decomposed as follows (S3=5):

o
o}
«of L L) L] LI L
(S8 -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 DO 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:
ML 0

mov o 0 1
2000
mov 2000 n 1
%0

TRIANGLE %0 111w n;;:

Xll—[ 0 i) 1 ]]Eé? 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

OFF
1000 no ]

scanning period. When D10=D0=0, the complete triangular
wave is completed, and MO=ON. In the next scan cycle, if
X0 remains ON, M0O=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 VIC-B VIC-S
models
F —1 ar @ ]
Affect the flag Zero flag  Carry flag Borrow flag
Instruction List: ALT (D) Step size 11
Operand| Type Applicable devices Index
o feooo| | [v[m[s] [ [ [ | | [ |
® Operand Description
D: Alternate output element Energy flow input \ON \ON [ ON
address ) )
[ Function Description
- D ¢ ON ON
When the power flow is valid,
each scan cycle, the device

reverses action, as shown in the °
figure below.

Example of use

| M1
—{ AT 1D ]
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6.12 Communication Command

6.12.1 Modbus: Master communication command

Ladder Diagram: Applicable models |VIC-B VIC-S

|— L wobBUS (522 (s2) (s3) ] Affect the flag

Command list: Modbus (51) (S2) (S3) Step size 8

Operand| Type Applicable devices Index
S1 INT Constant
S2 INT D \% R
S3 INT D R N

®  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:

32 Slave address
S2+1 Function code
S2+2 Data 1

S2+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

—? " mv 3 bt ] LD SM1
mv 1 nt ] MOV 3 DO
wroowo ] MOV 1 DI
mv 10 13 ] MOV 0 D2
mv s 4 ]
smize MOV 10 D3
— mooBUs 1 il 1100 ]

MOV 5 D4
AND SM124
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 |VIC-B VIC-S
—— —— XMT 51 52 (53)
| 51) 52) ] Affect the flag
Instruction list: XMT (S1) (82) (53) Step size 7
Operand | Type Applicable devices Index

S1 INT |Constant

S2 INT D \Y R

S3 INT |Constant| KnX | KnY | KnM | KnS | KnLM D SD C T \Y 4 R
®  Operand Description ®  Example of use
S1: The specified commlfmcatlon channel, the value | ™ - : LD SMO
range of VIC-B VIC-Sis 1,2 P . TON TO 100
§2: Send data start address o 16en " ] LD TO
§3: Bytes sent v Lo " . RST TO
®  Function Description o e 2 . MOV 16#1 DO
When the power flow is turned on and the o e - : MOV 1640 DI
comml.lnlcatlon conditions are met, the data.l is sent v s " . MOV 16#1 D2
a;cordmg to the channel and address specified by o s MOV 1641 D3
the user.

mo1 10 5 1 MOV 16#2 D4
([ ] Precautions Mizz
) o — woonoo ] RST SMI122
1. The size of the communication frame: The
o XMT 1 DO 5
communication frame depends on the selected
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 oo [o1r]ot]o2|
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
3. SM114/SM124: 1dle Sign, set when the serial port

has no communication task. It can be used as a

completion Sign (SM122) is set.

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 |VIC-B VIC-S

|_| L R (52) & (52) ] Affect the flag

Instruction list: RCV (§1) (D) (S2) Step size 7

Operand | Type Applicable devices Index
S1 INT |Constant
D INT D \% R
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM D SD C T \% Z R
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®  Operand Description

S1: The specified communication channel, the
value range of VIC-B VIC-Sis 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
Ve63.

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.

SD111 (SD121): Start character, which can be
set in communication.

SD112 (SD122): End character, which can be
set in communication.

SDI113 (SD123):

characters, that is, the maximum interval time

Time-out time between
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):
information code, the data bits are defined as

Receiving  completion

follows:

Received
User the |Received| Inter [(frame)| .
. . . |Parity|Reserved,
terminated|specified| max |character|receive
. . . error | user can
reception end [characters| timeout |timeout| . .
2 . . . Sign | ignore
Sign word Sign Sign Sign
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 SMI

M v 120 s ] RCV 1 D20 5

M m omm LD SMi23
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 VIC-B VIC-S
models
F— — woorw s (s> (s9) (s (s D ]
Affect the flag
Instruction list: MODRW (§1) (52) (S3) (S4) (S5) (D) Step size 14
Operand| Type Applicable devices Index
S1 INT Constant
S2 INT | Constant | D | V R N
S3 INT | Constant | D | V R N
S4 INT | Constant | D | V R N
S5 INT | Constant | D | V R N
D INT D R N
®  Operand Description VIC-B  VIC-S the number of read and write elements

S1: Designated communication channel VIC-B VIC-S can
designate channel 0, 1, 2

§2: Address (the slave can set the address to 1~247, and the
broadcast address is suitable for writing components).

§3: Function code.

§4: Read and write element start address.

S§5: The number of read and write components. The number
of read and write components of VIC-B  VIC-S is limited
by the maximum frame length of RTU (256), see the table
below.

Number of D
Function Number of HITDEr o
Name components
code components i
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 . g 0 (fixed) 1
coil
Write a single
06 "easing’e 1o (fixedy |1
register
Write
15 . . 1~1968 (s5+15)/16
multiple coils
Write
16 multiple 1~123 S5
registers

(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 VIC.

®  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 Diagram: Applicable VIC-S
models
—— CANHMT =1 ]
Affect the flag
Command list: CANNMT (S1) Step size 3
Operand| Type Applicable devices Index
S1_| WORD (o [ [ 1 [ [ [ | i
®  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
CANHNT Do ]

2 reset the CANopen node;
3 Switch to preprocessing mode;

4Switch to run mode.

. Lo 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

SM440 =1: The execution of the CANopen instruction is completed

make the CANopen network enter the specified
P W P (=1 is completed, =0 for the rest).

state. SM441=1: CANopen command execution error (=1 command error,
®  Precautions =0 no error)
When the instruction is being executed, when SM442 =1: The CANopen command is being executed (=1

encountering PLC RUN to STOP, this instruction
may not be executed.

command is being executed, =0 no command is being executed),
mainly to prevent multiple CANopen commands from being
executed at the same time.

6.12.6 CANSDORD read command

Ladder Diagram: Applicable VIC-S
models
P—— CAMSDOED 31 52 53 54 D1 1
Affect the flag
Command list: CANSDORD (§1) (82) (83 ) (S4) (DI) Step size 12
Operand| Type Applicable devices Index
S1 INT |Constant] D B
S2 INT |Constant] D B
S3 INT Constant| D \
S4 INT |Constant] D B
D1 DINT D N

®  Operand Description
S1: Device address range 1-126. ®  Example of use

§2: SDO Index. o . e ; . .
§3: SDO sublIndex CANSDORD DO D2 D4 D8 it ]

§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
(=1 is completed, =0 for the rest).
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®  Function Description

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

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

encountering PLC RUN to STOP, the instruction same time.

may not be executed. Please make sure that the Index

and sub-Index read are valid, otherwise an error will

be returned.

6.12.7 CANSDOWR write command
Ladder Diagram: Applicable VIC-S
'—4 F—{CANSDNR 51 52 53 54 D1  [models
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. °
§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).

Example of use

ni 2
CANSDOWR 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.

24640 1} 2 15
D2

®  Function Description SM440 =1: The execution of the CANopen instruction is

completed (=1 is completed, =0 for the rest).

When the power flow is valid, send a message and write :
SM441=1: CANopen command execution error (=1 command

the Index data of the specified node.
error, =0 no error).

SM442 =1: The CANopen command is being executed (=1

command is being executed, =0 no command is being

®  Precautions
When the command is being executed, when encountering
PLC RUN to STOP, it may cause the command to fail to be

. executed), mainly to prevent multiple CANopen commands
executed. Please make sure that the written Index and sub-

) ) ) from being executed at the same time.
Index are valid, otherwise an error will be returned.

6.12.8 CANXMT: CAN free port send command

Ladder Diagram: Applicable models |VIC-S
CANENT 51 52 33 54
= ] Affect the flag

Command list: CANXMT (§1) (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 N
S4 INT D R N
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i Operand Description Special Function description R/W
S1: CANID CAN message identifier to be sent components e 1

CANXMT command send complete
82: EXT FRAME: ON: The CAN identifier is marked as SM444 . 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)

. Lo N2000 3 OFF 3 1
®  Function Description ————{ CANINT DO 50 D2 D4 ]
When the power flow is turned on and the CAN port is in
an idle state, the CAN message data with S1 as the bowv 1 ba ]
identifier, the data start address as S5, and the length as S4
is sent. 2
I omwov oz D5 1
®  Precautions
1. After the power flow is turned on, the data will 3
only be sent once. If the data needs to be resent, the power 1oy s re !

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=0ON, 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 |VIC-S
1 CANRCY 51 52 33 54 ]
Affect the flag

Command list: CANRCV  (SI) (S2) (S3) (S4) Step size 10
Operand| Type Applicable devices Index

D1 DINT D R v

D2 | BOOL M S v

D3 INT D R v

D4 INT D R v
®  Operand Description Special Function description R/W
S1: CANID Received CAN message identifier components CANRC

NRCV  instruction  reception
82: EXT FRAME: ON: The CAN identifier is marked as an SM446 o R/W
L . . e completion Sign
extended frame (29 bits) OFF: The CAN identifier is marked
. CANRCV instruction receive error

as a standard frame (11 bits) SM447 . R/IW
8§3: Received CAN message data length (0-8) Sign
S4: Received CAN message data (occupies D3 elements SD464 CANXMT/CANRC Verror code R
consecutive from D4) ®  Example of use
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®  Function Description

When there are multiple CANRCV instructions, when
running to a valid instruction of energy flow, if any CAN port
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.

"o B OFF 3 1
CANRCY DO 50 D2 D4 1
3
mwy o3 D2 1

The CAN configuration selects the free port protocol.
When M10=0ON, 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 |VIC-B VIC-S
—— +—- 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 v R TV
) 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, o
otherwise an operand error is reported) L mov 16211 01 ] LD SM1
D: Check result - MOV 16#00 DO
. Function Descring L WY e R ! MOV 16#11 D1
unction Description 51
P ‘ L W e 0 ] MOV 16422 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
. . 85 MOV 16#55 D5
(S1), and assign the result to the D unit. v e o ] oy 1ese o
2. The polynomial of the CCITT check 102
. . .{ Moy 16#66 Dé- ] MOV 16#77 D7
algorithm is: X" 16+X"M2+X"5+1 LD X0
119
[ ) Precautions [ mov 16477 7 ] MOV 0 D100
1.Every time an instruction is executed, the X0 28097 CCITT DO 8 D100
. . . ——{ mov 0 D100 ]
system will D The content of is brought into < et
the operation, so D must be initialized { CCITT DO 8 D100 ]
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 |VIC-B VIC-S
—— |——- CRC16 51 52, D,
| 1 (52) » ] Affect the flag
Command list: CRC16 (S1) (52) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT D Y R N
S2 INT | Constant |[KnX| KnY | KnM KnS | KnLM | KnSM D SD C T \Y Zz R B
D INT D v R 7
®  Operand Description ®  Example of use
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S1: The starting unit of the data to be verified

S§2: The number of data to be verified (S2>0,
otherwise an operand error is reported)

D: Check result

®  Function Description

1. The S2 data starting from the starting unit (S1) is
subjected to CRC16 check operation, and the result
is assigned to the D unit.

2. The polynomial of the CRC16 check algorithm is:
XM 6+XM5+XA2+1

®  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. If standard Mod bus CRC check is used, please
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

i1 [
1 Moy 16#0 il ] LD
17
[ omov  1ewil i3} ] MOV
34 MOV
[ mov  1ewzz D2 ]
51 MOV
[ omov 1633 iK] ]
. MOV
[ mov  16w44 D4 ]
MOV
85
[ mov  1ewss D5 ] MOV
102
[ mov  1ewsa D8 ] MOV
119
[ mov  1ew77 D7 ] MOV
) -7828
1 mov o0 D100 ] LD
no -7828
wov o D100 ] MOV
0 -7828
CRC16 DO & D100 ]

SM1
16#00 DO
16#11 D1
16#22 D2
16#33 D3
16#44 D4
16#55 D5
16#66 D6
16#77 D7
X0

0 D100

CRC16 D0 8 D100

When M0=ON, CRC16 check operation is performed on the 8 data
starting from DO, and the result is assigned to D100.

Ladder Diagram: Applicable models |VIC-B VIC-S

F— — ke G0 (s2) @ | ffect the flag

Instruction list: LRC (§1) (S2) (D) Step size 7

Operand| Type Applicable devices Index
S1 INT D \% R v
S2 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y y
D INT D \% \/

L] 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
82: 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
T mov 1eeo Bo ; MOV 16400 DO
L mov 16#11 1 1 MOV 16#11 D1
r omov 1ewes = . MOV 16#22 D2
r omov 1ewes = . MOV 16#33 D3
[t omov 1ewad e . MOV 16#44 D4
r omov  lewss = . MOV 16#55 D5
r omov  lewse e 5 MOV 16#66 D6
[ mov 1wty BT 3 MOV 16#77 D7
E [ moOv o D100 1 LD MO
f L1EC o s 100 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 [VIC-B VIC-S

|_| L ST @ ) Affect the flag

Instruction list: ZRST (D) (S) Step size 5

Operand | Type Applicable devices Index
D |BOOL Y| M LM c T v
S INT | Constant | KnX |KnY| KnM | KnS |KnLM |KnSM | D SD C T \% z R \/

° Operand Description L Precautions

D: Destination operand
S: Source operand
[ Function Description

When the power flow is valid, the S
consecutive bit element units starting from the

D unit are cleared to zero.

6.14.2 ZSET: atch position setting command

1. When the cleared bit element is C, the counter value in the C element
will also be cleared.

2. When the cleared bit element is T, the timer value in the T element will
also be cleared.

® Example of use
MO OFF LD SMO0
IEST WD 10 ]

ZRST M10 10
When SMO0=ON, clear all data of 10 units of M10, M11, M12..M19
starting from M10.

Ladder Diagram: Applicable models |VIC-B VIC-S

|_| L 7587 @ (5/ ] Affect the flag

Command list: ZSET (D) (S) Step size 5

Operand| Type Applicable devices Index
D | BOOL Y M LM C T v
S INT | Constant [KnX| KnY | KnM | KnS |KnLM [KnSM | D SD C T \Y Z R S
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° Operand Description ° Example of use
D: Destination operand Smo on LD  SMO
ISET M0 1o 1 zseT m10 10
S: Source operand
. .. When SMO=0ON, 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 |VIC-B VIC-S
|_| — Dico (5 ) ] Affect the flag
List of instructions: DECO (S) (D) Step size 5
Operand| Type Applicable devices Index
S INT | Constant [KnX| KnY | KnM | KnS |KnLM | KnSM| D SD \Y z R \/
D INT KnY | KnM | KnS | KnLM D \% z R v
6.14.4 ENCO: Encoding Command
Ladder Diagram: Applicable models |VIC-B VIC-S
|_| L FNCO (5 0 ] Affect the flag
List of instructions: ENCO (§) (D) Step size 5
Operand TZP Applicable devices Index
S INT| Constant | KnX | KnY | KnM | KnS |[KnLM | KnSM | D C T \% z R N
D |INT KnY | KnM | KnS | KnLM D C T \% z R N
° Operand Description b 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:

. o ge Mo Z
[ ] Function Description I_-_[ EHCO 221100 il ]

When the power flow is valid, the
) o ° Example of use
bit number of the "1" bit in the

. . L] 1 LD MO
word element S will be written I—-—[ EFCO  Z#0010 bl 1
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 |VIC-B VIC-S
— +—- BITS 5. i
| ) @ ] 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 N
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 SHO g LD SMO0
number of 1 bit in the operand S is BITS - 1G#T0FD D1 ]

BITS 16#F0F0 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 |VIC-B VIC-S
—— +—— DBITS 5 D
| s @ ] Affect the flag
Instruction List: DBITS (S) (D) Step size 6
Operand| Type Applicable devices Index
S DINT |Constant| KnX KnY | KnM KnS | KnLM | KnSM D SD C \Y R v
D INT KnY | KnM KnS | KnLM D C T \Y% Z R B
° Operand Description and the statistical result is stored in D.
S Source operand; Ld Example of use
D: Destination operand N0 16 LD SMO
IEITS  1G4FFOFF DI 1
[}

Function Description

When the power flow is valid, the number
of "1" bits in the double word S is counted,

6.14.7 BON: ON bit judgment command in word

DBITS 16#FFOFF D10

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).

Ladder Diagram: Applicable models |VIC-S
] | I
{ | { BON  (S12 D) 0822 1 | et the flag
Instruction list: BON (S1) (D) (S82) Step size 7
Operand | Type Applicable devices Index
S1 INT | Constant | KnX [KnY| KnM | KnS |[KnLM | KnSM | D SD C \Y J
D BOOL Y M S
S2 INT D \Y R
° Operand Description hd Example of use
S: Source operand; m 3z )i} LD M1
L. BOW jili] T 5
D: Destination operand

[ 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

] BON DO YO 5

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).

6.15.1 BLD: Word bit contact LD instruction
Ladder Diagram: Applicable models |VIC-B VIC-S
— BLD (51) (52/ —C J | Affect the flag
Instruction List: BLD (§1) (S2) Step size 5
Operand| Type Applicable devices Index
st | INT ‘KnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ D‘SD‘ c ‘ T ‘v‘ z ‘ R N
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| s2 ‘INT‘ConStantl KnX‘KnYIKnM‘ KnS ‘KnLM‘KnSMI D ISD‘ c | T ‘ v ‘ z | R ‘ N |

®  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

®  Example of use

1000 0 BLD DO 5
sl 2 H ®>  ouT Y0
Take the state (ON) of BIT5 of DO (1000:

2#0000001111101000) to determine the state of the rear
element Y0.

to drive the subsequent operation.

6.15.2 BLDI: Word bit contact LDI instruction

Ladder Diagram: Applicable models |VIC-B VIC-S

| BLDI (51) (52) < D | 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% Zz R \
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 L 1000 10 BLDI DO 5

. . . BLII IO 5 = D
82: Specify the bit, 0<S2<15, otherwise an operand OuUT YO

error is reported. 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.

®  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

Ladder Diagram Note : Applicable models |VIC-B VIC-S
—— B0 sw (s2) D
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) (S2) Step size 5
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM | KnSM | D SD C T \% z R v
Con
S2 INT stant KnX | KnY | KnM | KnS |KnLM | KnSM | D SD C T \Y z R J
®  Operand Description ®  Example of use
S1: Source operand %0 1000 Y0 LD X0
S2: Specified bit (0<S2<15, otherwise an l_'_‘ M 2 M2  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

take DO(1000: 2#0000001111101000) The state (ON) of BIT5 is
connected in series with other nodes (X0=ON) to determine the output
state of the rear element YO0.

the subsequent operation.
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6.15.4 BANI: Word bit contact ANI instruction

Ladder Diagram Note:

Applicable models |VIC-B VIC-S

— — Bor ew (s2) P

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 \Y z R J
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 %0 1000 Y0 LD X0

8§2: Specified bit (0<S2<15, otherwise an BLDT. DO 5 — 2 BANI DO 5
operand error is reported) ouT Y0

®  Function Description Take the logical negation (OFF) of the BITS state (ON) of DO (1000:

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

2#0000001111101000) and other nodes (X0=ON) in series to determine the
output state of the rear element YO.

Ladder Diagram Notes:

] I el
1 T ~

Applicable models |VIC-B VIC-S

]
| 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 (§1) (52) Step size 5
Operand | Type Applicable devices Index
S1 INT KnX | KnY | KnM | KnS |KnLM | KnSM | D SD C T \% z R R
S2 INT | Constant | KnX | KnY | KnM | KnS |[KnLM | KnSM | D SD C T \% z R R

®  Operand Description
S1: Source operand

8§2: Specified bit (0<S2<15, otherwise an operand
error is reported)

®  Function Description

Take the state of the S2 bit of the content of
the S1 unit in parallel with other nodes to
drive the subsequent operation

®  Example of use

%0 0 LD X0
— 2 BOR DO 5
000

Bl DO 5 ouT YO

Take the state (ON) of BITS of DO (1000: 2#0000001111101000)
in parallel with other nodes (X0=ON) to determine the output state
of the rear element YO.
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6.15.6 BORI: Word bit contact ORI instruction

Ladder Di Note, .
a eri lagram c 3 Applicable models |VIC-B VIC-S
| BLDI (s1) (52}
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 Zz R RN
S2 INT |Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \Y Zz R RN
®  Operand Description ®  Example of use
S1: Source operand %0 10 LD X0
. . : e BORI DO 5
82: Specified bit (0<S2<15, otherwise an operand s
error is reported) BLOL: DO 2 out Yo
®  Function Description Take the logical negation (OFF) of the BITS state (ON) of DO
The logical negation of the S2 bit state of the content (1000: 2#0000001111101000) and connect it in parallel with other
of the S1 unit is connected in parallel with other nodes (X0=ON) to determine the output state of the rear element
nodes to drive the subsequent operation. YO.
6.15.7 BOUT: Word bit coil output command
Ladder Diagram: Applicable models |VIC-B VIC-S
—— —{ PROUT (W s
| ] Affect the flag
Instruction list: BOUT (D) (S) Step size 5
Operand| Type Applicable devices Index
D INT KnY| KnM KnS | KnLM D Cc T \Y z R R
S INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R \/
®  Operand Description ®  Example of use
S1: Source operand X0 1016 LD X0
I—.—{ BOUT DO 4 ]
8§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 (1000:2#0000001111101000). After execution D0=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 |VIC-B VIC-S
—— ——{ BSET D 5
| w (5 ] 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 RN
S INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD C T \Y z R y

VIC series small programmable controller programming manual




163

®  Operand Description ®  Example of use

D: Destination operand LD MO

S82: Specified bit (0<S2<15, otherwise ‘—ﬁ—v BT D0 10 ] 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 D0=1024 (2#0000010000000000)

6.15.9 BRST: Word bit coil clear command

Ladder Diagram: Applicable models |VIC-B VIC-S

|_| L BRST @ ) ! 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 Z R S
S INT Constant | KnX |KnY| KnM | KnS [KnLM | KnSM | D SD Cc T \Y 4 R v

®  Operand Description ®  Example of use

D: Destination operand w0 744 LD X0

§2: Specified bit (0<S2<15, otherwise an operand I_._' BRST: 20 8 ] BRST D0 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 (=, <, >, <>, >=, <=): Integer comparison contact instruction

Ladder Diagram: Applicable models |VIC-B_VIC-S
|—| _ s (s2) —¢ 3 pplicable models
— < G (s2) D
— > v (52) D
| < (51 (52} c D) Affect the flag
——— = Gu (s2) —C D
— < v N =
Instruction list:
LD= (s (S
LD< (S1) (82
LD> (S1) (S2) Step size 5
LD<> (S1) (S2)
LD>= (S1) (82
LD<= (S1) (82)
Operand| Type Applicable devices Index
S1 INT Constant | KnX [KnY| KnM | KnS |KnLM |KnSM | D SD C T \% z R \
S2 INT Constant | KnX [KnY| KnM | KnS |KnLM |KnSM | D SD C T \% z R \
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®  Operand Description [ )

§1: 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. !
.|
1]

Example of use

<&

3=

1000
oo
1000
oo
1000
Do
1000
o
1000
oo
1000
it}

-2000
o
-2000
n
-2000
n
-2000
o
=2000
n
-2000

1

10

¥1

Y2

13

T4

15

N P B R §

LD=
ouT
LD<
ouT
LD>
ouT
LD<>
ouT
LD>=
ouT
LD<=
ouT

D0 D1
YO0

D0 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 (=, <, >, <>, >=, <=): Integer compares contacts with instructions

Ladder Diagram: Applicable models |VIC-B VIC-S
{ | = (s1) (52) —C b
{1 I < (51} (52) —C D]
{ | I > (51} (52} - ]
| | | > (51} (52} —C D) Affect the flag
1 | | o= (51} (52) - )
— — < ew (52) D
Instruction list:
AND= (S1) (S2)
AND< (S1) (S2)
AND> (S (82 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 J
S1 INT Constant | KnX |KnY| KnM | KnS |KnLM [ KnSM | D SD z R J

®  Operand Description ®  Example of use

§1: Compare parameter 1 0 10000 2000 10 LD X0

S§2: Compare parameter 2 5 i ?EWU 2;:”] = . A AND=  DOD1

®  Function Description —to—t % 20 n =2 ouT Y0

. X2 10000 2000 Y2 LD X1

The contents of S1 and S2 units are ——m— > 10 1 — . >

compared with BIN, and the result of the | & v om we a0 i My AND<  DOD1

comparison is connected in series with other ¥4 10000 2000 14 out Y1

nodes to drive the back-end operation. _;—I = ]132nrm ::HD b= ; ? LD X2
- — ¢ m n < >  AND> DOD1

ouT Y2

LD X3
AND<> DO0D1

ouT Y3

LD X4
AND>= D0 D1
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ouT Y4
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

Laddler Il)iagram: . 3 Applicable models |VIC-B VIC-S
1 I ~
= (s1) (52) H
{ | C b
| < (51} (52 F
| ¢ b
| > (s1) (52} J
{ | C ] Affect the flag
Lo (sp (s2) J
{ | C J
i >= (51} (52) J
[} C )
| <= (51 (52} J
Instruction list:
OR= (S1) (S2)
OR< (S1) (S2)
OR> (SD (S2) Step size 5
OR<> (S1) (S2)
OR>= (S1) (S2)
OR<= (S1) (S2)
Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y 4 R \
S1 INT Constant | KnX |KnY| KnM KnS | KnLM | KnSM | D SD \Y 4 R \

[ 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.
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L] Example of use The data of DO and D1 are compared, and the result of the comparison is connected in
LD X0 parallel with other nodes to determine
) - > OR= DO D1 the output state of the latter element
1000 1000 J ouT YO0
u = o 1
1 i LD X1
et 2 OR< DO D1
R S J ouT Y1
X2 12 LD X2
— -
1000 1000 J OR> DO Dl
H > oo n ouT Y2
_iXSE 3 5 LD X3
1000 1000 J OR<> D0 D2
U <> oo 1
4 . ouT Y3
— | . > LD X4
T A J OR>=  DODI1
X5 & ouT Y4
— '} - b -
A ” lllguu ]1J|in_||_l J OR<= DO D1 6_164 LDD (:' <, >' <>, >:,
<=): OUT Y5 long integer comparison

contact instruction

Ladder Diagram: Applicable models |VIC-B VIC-S
|4| D= (51 (52) —C D
| D¢ (s1) (s2) < )
| D> (51} (52) < J
——— b G (52 —C 3| Affect the flag
——— D= sw (s2) = D
——— b= 6o (52) e G
Instruction list:
LDD= (S1) (S2)
LDD< (S (S2)
LDD>  (S1)  (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 C \Y R \/
S2 DINT | Constant | KnX |KnY| KnM | KnS |KnLM |KnSM | D SD C \% R J

®  Operand Description
§1: Compare parameter 1
§2: Compare parameter 2
®  Function Description

Compare the contents of S1 and S2 units, and the
result of the comparison is used to drive the

subsequent operation.

®  Example of use

........... LDD= D0 D2
100000 200000 Y0
H D= it} 02 < > ouT YO
100000 200000 ¥1 LDD< D0 D2
H < biln} D2 —~ . > ouUT VY1
100000 200000 Y2 LDD> DO0OD2
> o 2
L e 2 ouT Y2
100000 200000 13
T YOR 12 — D LDD<> D0 D2
100000 200000 T4 out Y3
H D= i} 2 < ) LDD>= D0 D2
100000 200000 Y5 OouT Y4
H D& o 2 — . > 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

fider Diagram: . s (52) e 3 Applicable models |VIC-B VIC-S
— ——~ ¢ o (52 e G

— — D G0 (52 = 2

— —— o (51) (52) < 2| Affect the flag

— — = G (s2) = D

— Dé= (s1) (52 —C J

Instruction list:
ANDD= s (S

ANDD< (s1) (8D
ANDD> (S1) (82 Step size 7
ANDD<> (S1) (S2)
ANDD>= (S1) (S2)
ANDD<= (S1) (82)

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

®  Operand Description ®  Example of use

S§1: Compare parameter 1 %0 50000 50000 » 2 s LD X0

1 = WM 2 -
S§2: Compare parameter 2 X1 50000 50000 11 ANDD= DO D2
— —— K 2 = > ouT Y0
° . o e
Function Description < s o 5 LD X1
Compare the contents of the S1 and S2 units, — i » 12 =2 ANDD< DO D2
and the result of the comparison is | B e T g™ ouT Y1
connected in series with other nodes to drive ¥4 50000 50000 14 LD X2
. - D=
the back-end operation. v et W 2 =5 : v ANDD> D0 D2
50000 50000
— —— & D2 =% > out Y2
LD X3
ANDD<> D0 D2
ouT Y3
LD X4
ANDD>= D0 D2
ouT Y4
LD X5
ANDD<= D0 D2
ouT YS

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: . _ .
1 c 3 Applicable models |VIC-B VIC-S
| D= (s1) (52 H
— | C ]
| D< (51) (52} F
— t C p]
| D> (51) s2) F
— | C J Affect the flag
| DO (s51) (sz2) J
— t o !
D= (s1) (52 J
— | ( p]
| D<= (s1) (sz) J
Instruction list:
ORD= (S (S2)
ORD< s (S
ORD> (S (S2) Step size 7
ORD<> (S1) (S2)
ORD>= (S1) (S2)
ORD< = (S1) (S2)
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 v
° Operand Description ® Example of use
S1: Compare parameter 1 -xo 2 3 LD X0
§2: Compare parameter 2 100000 20000 ORD=  DO0D2
4y 1= IO 2 P ouT Y0
[ ) Function Description 1 1
Y 3 LD X1
Compare the contents of S1 and J
P . 100000 20000 ORD< D0 D2
S2 units, and the result of the TS TORS D2 ! ouT Y1
comparison is connected in X2 12
pariso . 2 A LD X2
parallel with other nodes to drive P ORD> DO0D2
the back-end operation. i 0> 10 bz f ouT Y2
X3 13
| -5 LD X3
_____ ORD<> DO0D2
100000 20000
H D& Do 02 F ouT Y3
| = Ly LD X4
100000 20000 ORD>: DO D2
H D> 10 02 ! ouT Y4
xsI ¥s LD X5
' 2 ORD<= DO D2
100000 20000
TR YRS i) 12 p 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 Diagran=1: R (s1) (52) —¢ 3 Applicable models |VIC-B VIC-S
|  R< (51} (52} [ )
| R (51) (52 —C b
| RO (51} (52} —C D) |Affect the flag
|  R>= (51} (527 [ D)
|—— re= w0 (s2) D

Instruction list:
LDR= (S1) (S2)

LDR< (S (S
LDR> (S1) (82 Step size 7
LDR<> (S1) (82
LDR>= (S1) (S2)
LDR<= (S1) (82)

Operand| Type Applicable devices Index
S1 REAL | Constant D \% R J
82 RAEL | Constant D \% R J
® Operand Description
S1: Compare parameter 1 ® Example of use
§2: Compare parameter 2 LDR= Do D2
1000. 200. . . 1000. 299. 10 ouT YO
® Function Description H Rk D0 2 = 2
{000,200 po— v LDR< D0 D2
000, 200, . 000, 299
Compa.lre the contents of S1 and -~ e L ouT Y1
S2 units, and the result of the 1000, 200. . 1000.995. © LDR> D0 D2
comparison is used to drive the H R Do 2 =2 ouT Y2
subsequent operation. 1000. 200. . . 1000. 299. 13 LDR<> D0 D2
H RO jili] Dz > ouT Y3
1000. 200. . . 1000. 293, T4 =
U BR= I 2 = 3 LDR>= DO D2
ouT Y4
1000, 200 1000, 299. .. S
4 RE D0 12 [ LDR<= DO D2
ouT Y5

Compare (D0, 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: Applicable models |VIC-B_VIC-S
— —— R (52 (52) S
|} |  R< (st} (52} —C D)
[} | R (s1) (s2) —C D
{ | | RO (51} (52} —C 7 |Affect the flag
{ | | R»= (51 (52} - D
{ | |  R<= (51) (52} —C D)
Instruction list:
ANDR= S (S2)
ANDR< (S (S2)
ANDR> (S1) (S2) Step size 7
ANDR<>  (S1) (S2)
ANDR>= (S (S2)
ANDR<=  (S1) (S2)
Operand ‘ Type ‘ Applicable devices Index
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S1 REAL | Constant \Y% R
S2 REAL | Constant \Y% R
[ Operand Description [ Example of use
§1: Compare parameter 1 LD X0
$2: Compare parameter 2 ANDR= DO D2
) . ouT YO
¢ Function Description 10 10000.01, . .-1000. 2. 10 LD X1
Compare the contents of the S1 i k=10 Iz s (R ANDR< DO D2
2 unit: th 1t of th i1 10000.01. .. -1000.29 1
and S Fm sT and the resu' 0 . e | W 5 ey ouT Y1
comparison is connected in series " MAT i st o LD X2
with other nodes to drive the - B N R < ANDR> DO D2
back-end operation. 3 10000.01...-1000.29... Y3 out Y2
— —— R I 12 =2 LD x3
X4 10000.01,..-1000.29... Y4 ANDR<> Y3
—l— 1 k= I 2 P LD X4
XS 10000.01. .. -1000.29. .. Y5 ANDR>= D0 D2
— —— k& I 02 =2 ouT Y4
LD X5
ANDR<= 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.

6.16.9 ORR (5, <, >, <>, >=, <=): Floating point comparison contact or instruction

Laddler IDiagram: . 3 Applicable models |VIC-B VIC-S
1 I ~
|  R= s (52) H
| | C p]
| R< s (52) H
| | C )
| R’ (s1) (s2)
|| C D Affect the flag
| RO (s1) (52} F
I q p)
| R>= (si) (52} F
| | C b
|  R<= (si) (52
Instruction list:
ORR= (s1)  (S2)
ORR< (S1) (82
ORR> (S1) (S2) Step size 7
ORR<> (S1) (82)
ORR>=  (S1) (S2)
ORR<= (S1) (82)
Operand| Type Applicable devices Index
s1 REAL | Constant D \Y; R v
S2 REAL | Constant D \Y; R v
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® Operand Description
§1: 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
X0 10
— } |
10000. 50. . . 10000. 50 J
H R= 0 2
X1 11
— } g
10000.50. . . 10000. 50 J
H &<
X2 12
— } |
10000. 50 10000. 50 J
H R>
X3 13
— } Vd
10000. 50. . . 10000. 50 J
H RO 0 2
X4 T4
— } ' |
10000. 50. . . 10000. 50 J
H R>»= 0
XS 15
— } - |
10000.50. . . 10000. 50 J
H R<E

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: Applicable models |VIC-S
H Z= 31 32 33 J
4 Z< 51 52 53 — 3
f > 51 g2 53 — J

_ Affect the flag
y  ZO s1 52 53 < J
= 51 52 $3 < J
| I¢= 51 52 53 — J
Instruction list:

LDZ= (S (Ss2)  (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 50 30 100 n LDZ= D0 D2 D4
. H o= 12 D4 D
S§2: Subtraction w0 0 10 o ouT M1
S§3: Comparison value e - " -
: p L B W LDZ> D0 D2 D4
° . L.

Function Description . N " v OouT M2
Compare the absolute value of the result of the subtraction of [ " R » e LDZ< D0 D2 D4
S1 and S2 with the absolute value of S3, turn the contact ON = % : B OUT M3
or OFF according to the comparison result, and the node | ;. 3 ke 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= [S1-S2|=|S3| [S1-S2|<>|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 5150153 SL.S2I<I83 The absolute value of the result after subtracting the D2 register value
>= - >= - <|
| P=183] | [<I83] from the DO register value is compared with the absolute value of the D4
LDZ<= [S1-S2|<=[S3] [S1-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 |VIC-S

— 7= 51 52 33 — b

— —  I< g1 82 g3 < J

1 — D s1 52 53 < J

~ Affect the flag

— —d ¢ 51 52 S3 e J

1 — 2= 51 52 53 —C b

— —  Z¢= 31 sz 53 [t J

Instruction list: ANDZ= (S1) (S2) (S3)

ANDZ < SH  (S2)  (S3)
ANDZ> S (S2)  (S3)
Step size 7
ANDZ<> (S1) (S2) (S3)
ANDZ>= S (S2)  ($3)
ANDZ <= S (52 (S3)

Operand| Type Applicable devices Index
S1 INT | Constant | KnX | KnY | KnM | KnS [KnLM|KnSM| D SD \Y% 4 R N
S2 INT | Constant | KnX | KnY | KnM | KnS [KnLM|KnSM| D SD \Y% 4 R N

®  Operand Description ®  Example of use

SI: Minuend & - » 2 & ", LD X0

S$2: Subtraction . L ANDZ= DO D2 D4

S3 C i 1 I < W 2 4 — > OUT Ml
: Comparison value . . . w . LD X1

®  Function Description ANDZ< DO D2 D4

The absolute value of the result after the subtraction of S1 & o ® ® & <m>  OUT M2

and S2 is compared with the absolute value of S3, and the I LD X2

comparison result is connected in series with other nodes g’L\IJ'?Z> 503 D2D4

for driving the latter stage operation. R

LD X3
16-Bit Turn-On Non- ANDZ<> DO D2 D4
Instructions Condition Conducting ouT M4
Condition LD X4
ANDZ = S1-S2/=[S3 S1-82/<>S3 ANDZ>= DO D2 D4
[S1-521=83] [S1-52/<>83] Ut e
ANDZ < [S1-S2/</S3)| IS1-S2[>=[S3] LD X5
ANDZ > |S1-S2>[S3] [S1-S2|<=[S3| ANDZ<= DO D2 D4
ANDZ <> IS1-S2|<>S3| S1-S2/=[S3| ouT M6
ANDZ >= S1-S2/>=]S3| |S1-S2/<[S3| The absolute value of the result after subtracting the D2
ANDZ < S1-52/<=[S3] S1-S27IS3] register value from the DO register value is compared with 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 (5, <, >, <>, >=, <=): Integer absolute value comparison contact or instruction

Ladder Diagram:

Applicable models VIC-S

— | 3

H Z= 31 52 33 F

— | >

2 51 52 53 F

— | 2

H < 51 52 337 F

| 3 Affect the flag

H oz 31 32 33 L

— 2

H 2= 31 52 53 d

— >

= sl 52 53 |

Instruction list:

ORZ= (S1) (S2) (S3)
ORZ< (S1) (S2) (S3)
ORZ> (S (s (S Step size 7
ORZ<> (S1) (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 R v
S2 DINT | Constant | KnX | KnY | KnM | KnS |KnLM|[KnSM| D SD R v

®  Operand Description ®  Example of use

S1: Minuend B B LD X0

S§2: Subtraction . ORZ= DO D2 D4

I= oo n2 4 OUT Ml
: i 1

§3: Comparison value . . D X1

®  Function Description = ORZ> DO D2 D4

The absolute value of the result after the subtraction of S1 O ouT M2

and S2 is compared with the absolute value of S3, and the e ” LD X3

L1 -
result of the comparison is connected in parallel with other ORZ< D0 D2 D4
nodes to drive the latter stage operation. ereoor o out M3
o - LD X4
16-Bit Turn-On Non- = = ORZ<> DOD2D4
Instructions Condition Conducting w B 2 i ouT M4
Condition . . LD X4
i 3 —
ORZ = S1-S2/=[S3| S1-S2|<>|S3]| ORZz>= DO D2 D4
w B out M5
ORZ < S1-S2/<[S3| S1-S2[>=[S3]| LD X5
ORZ > S1-S2/>[S3| |S1-S2/<=[S3| i > ORZ<= DO D2 D4
ORZ < S1-82/<>[S3)| S1-S2/=[S3| w B E ¥ out M6
ORZ >= [S1-S2>=|S3| S1-S2|</S3]
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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.

6.16.13 LDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison instruction

.adder Diagram: Applicable models |VIC-S
| Di= 51 52 33 (g 3

H D> 21 22 23 < 2

H Dic 81 82 83 < 3

| pzeo 51 5o o3 I 5 [Affect the flag

| DZx= 51 82 83 o 3

1 Did= 51 82 33 =2

Instruction list:
LDDZ= (S1) (S2)  (S3)

LDDZ< S (82) (83
LDDZ> (S1) (82> (S3)

Step size 7
LDDZ<> (S1) (S2)  (S3
LDDZ>= (S1) (S2)  (S3
LDDZ<= (S1) (82) (83
Operand | Type Applicable devices Index
S1 |DINT| Constant | KnX | KnY | KnM | KnS |KnLM|KnSM| D SD Cc T \% z R N
S2 |DINT| Constant | KnX | KnY | KnM | KnS |KnLM|KnSM| D SD C T \% z R N
® Operand Description [ Example of use
S1: Minuend oo B0 2 R ™, LDDZ= DO D2 D4
S$2: Subtraction oo 590 0 BY Rk ouT Ml
S§3: Comparison value Loz B0 g0 pe oW LDDZ> D0 D2 D4
® Function Description L o 0 Lo oz W ouT M2
Compare the absolute value of the result of the subtraction N - D - LDDZ< DO D2 D4
of S1 and S2 with the absolute value of S3, turn the contact | e o aw e w 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= [S1-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> IS1-S2/>[S3] ST-S2]<=I33] the (D4/D5) register value, and turn the contact ON or OFF
according to the comparison result.
LDDZ<> [S1-S2|<>[S3| IS1-S2/=(S3|
LDDZ>= [S1-S2j>=[S3| IS1-S2/<|S3|
LDDZ<= [S1-S2|<=[S3| S1-S2/>[S3|
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6.16.14 ANDDZ (=, <, >, <>, >=, <=): Long integer absolute value comparison and instruction

Ladder Diagram: Applicable models |VIC-S

— — DiI= 51 52 S3 — )]

— 1 M a1 a2 53 =2

— — DI g1 g2 s3 =D

Affect the flag

—— —— DI s1 32 S3 < 2

| | — | DI 31 32 53 [y b

| Di¢= 51 52 33 — 2
Instruction list:
ANDDZ= (S1) (S2) (S3)
ANDDZ< (S1) (S2) (S3)
ANDZ> (S (82)  (S3) Step size 7
ANDDZ<> (S1) (S2) (S3)
ANDDZ>= (S1) (S2) (S3)
ANDDZ<= (S1) (S2) (S3)

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

®  Operand Description ®  Example of use

S1: Minuend & o w o o® oW ™, LD X0

$2: Subtraction ANDDZ= D0 b2

§3:C . I RS 2 s pcmo D4
: Comparison value ouT M1

®  Function Description T 1 52 =" LD X1

The absolute value of the result after the subtraction of S1 o w W " " ANDDZ< D0 D2

and S2 is compared with the absolute value of S3, and the e ” m o D4

comparison result is connected in series with other nodes | ® e a we .y SIlDJT zzz

for driving the latter stage operation.

4{){5}_‘ - % 10 e "e S 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]| oa
ANDDZ < [S1-S2|<|S3| [S1-S2|>=|S3| ouT M4
ANDDZ > |S1-S2>[S3] IS1-S2|<=[S3| LD X4
ANDDZ <> IS1-82]<>[S3)] 1S1-S21=/S3)| SZ'DDZC DO b2
ANDDZ >= [S1-S2>=[S3]| IS1-S2|<[S3)| ouT M5
ANDDZ <= [S1-S2/<=|S3| S1-S2[>[S3] LD X5
ANDDZ>= D0 D2
D4
OouT 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 VIC-S
— 3
H DI= 31 52 33 F
— | 3
H o DZ> 51 82 83 F
— 3
H DI 31 32 33 P
| 3 Affect the flag
b pze> 51 52 53 i
S 3
H DI>= s1 52 53 P
— | 3
H Di<= sl 32 53 F
Instruction list: ORDZ= (§1) (S2) (S3)
ORDZ< (SI) (S2) (S3)
ORDZ> (S1) (S2) (S3)
Step size 7
ORDZ<> (§1) (82) (S3)
ORDZ>= (SI) (S2) (S3)
ORDZ<= (SI) (52 (S3)
Operand| Type Applicable devices Index
S1 DINT |[Con| KnX | KnY [ KnM | KnS |KnLM |KnSM D SD C \Y% R R
stant
S2 DINT |[Con| KnX | KnY [ KnM | KnS |KnLM |KnSM D SD C \Y% R R
stant
®  Operand Description ®  Example of use
S1: Minuend = > LD X0
$2: Subtraction - T ORDZ= DO D2z D4
§3:C . | ouT M1
: Comparison value u 5 LD X1
® Function Description 0 " ORDzZ> DO D2 D4
The absolute value of the result after the subtraction of S1 ouT M2
and S2 is compared with the absolute value of S3, and the sz’ﬁ" = LD X3
result of the comparison is connected in parallel with other w BB ORDZ<  D0D2 D4
. . ouT M3
nodes to drive the latter stage operation. o "
=> LD X4
32-Bit Turn-On Non- o ww ORDZ<> D0 D2 D4
Instructions Condition Conducting ouT M4
Condition " = LD X4
ORDZ = S1-S2=[S3 S1-S2|<>|s3 S I ORDZ<=D0 D2 D4
S1-821-IS3) S1-821<>/S3} Ut s
ORDZ < [S1-S2/<[S3| S1-S2>=|S3]| | = - LD X5
ORDZ > [S1-S2>[S3| S1-S2|<=[S3| 8 @ owm 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-S2/=[S3|
ORDZ >= [S1-S2[>=[S3| S1-S2/<[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 VIC-S
models
o — ar s s @ ]
Affect the flag
Command list: CMP (S1) (S82) (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 \Y% z R N
D BOOL Y M S
) Operand Description [ ] Function Description

S1: The data or device number to be the
comparison value.

§2: The data or device number to be the

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.

comparison source. L Example of use
D: The starting element number of the 1o - LD mo
output result I—-—[ CHE 1000 2000 (&} 1 CMP 1000 2000
M3
6.16.17 LCMP: Long Integer Compare Set Instruction
Ladder Diagram: Applicable VIC-S
models
— — e s» s @ ]
Affect the flag
Instruction list: LCMP (81) (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 v
S2 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM | D SD C \Y% Z R \/
D BOOL Y M S
° Operand Description L4 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 ot Example of use
of the output result. M oF LD ml
| W e oo SO e 1 LcMP 200000 300000 M6
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6.16.18 RCMP: Floating-Point Compare Set Instruction

Ladder Diagram: Applicable VIC-S
models
— — rap D s @ ]
Affect the flag
Instruction list: RCMP (S1) (82) (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 L4 Function Description

S1: Comparison value 1. When the power flow is valid, execute the instruction, compare S1 and S2,

§2: Comparison value 2. according to the 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. e LD m2
—{ EROMF  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 VIC-S
models
|—| - BKADD  (8£) «¢82) (D) (530 1
Affect the flag Zero flag Carry flag Borrow flag
Command list: BKADD (S1) (s2) (D) (S3) Step size 9
Operand| Type Applicable devices Index
S1 INT D SD \% R J
S2 INT | Constant D SD \% R J
D INT D SD C T \% R J
S3 INT | Constant D \Y% R
® Operand Description 2. 16-bit constants can be specified directly in S2,S2When

S1: The start number of the device that stores the data to it is a Constant, add the 16-bit data of point s3 starting

perform the addition operation from S1 and S2 in sequence, and save the operation result

$2: The Constant to perform the addition operation, or the to point 83 starting from D.

start number of the device that stores the data to perform b Precautions

the addition 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,
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.

When the operation result overflows, the Carry flag is not
turned ON.

® Example of use
" 1 0 3
BEADD D10 1100 1000 5 1
LD Ml

BKADD D10 D100 D1000 5

When M1=0ON, 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 VIC-S
models
|—| ——- BKSUB «(Sf> (820 (D) ($3) ]
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 D SD % R J
S2 INT | Constant D SD v R S
D INT D SD v R S
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 result to 83 starting from D.
perform the subtraction operation L4 Precautions

When the operation result overflows, the Carry flag is not
turned ON.

perform the subtraction operation )

S§2: The Constant to perform the subtraction operation, or
the start number of the device that stores the data to
Example of use

01 1 30 -24
BEESUE  DIO 0100 D100 5

LD M1
BKSUB D10 D100 D1000 5

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, When M1=ON, the contents of the 5 units starting from

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
from D.

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

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-
D101, ..., D1004=D14-D104.

Ladder Diagram: Applicable VIC-S

L | T BECMP= ¢s#) (320 (D) (s3» 7] |models

L — | ——1A BECMP= (§£) «¢520 (D) (532 1

———1 ——1 BKCMP= r8#) ¢82) (D) (83) ]

{ BECMP==(S£) (820 (D) (€830 1 |Affect the flag Zero flag Carry flag Borrow flag

—— ———1 BECMP==r§#) ¢52) (D) (53) ]

—— ——1 BKCMP==> r§#) ¢82) (D) (53) ]

Command listt BKCMP=><<><=>= (§1) (§2) (D) X

Step size 9

(83)

Operand| Type Applicable devices Index
s1 INT | Constant D SD C T Y, R S
S2 INT D SD c T Y, R S
D BOOL Y M S LM SM
S3 INT Constant D \Y R

° Operand Description D: The start number of the device where the comparison

S1: Device start number of comparison value or stored
value data

82: The start number of the device where the comparison
source data is stored

result is stored
§3: Number of data

[ Function Description
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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 SI.
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.

[ Example of use
" 1 B0 OFF
EECMP= D10 Dioo o 4 ]
SMiSE .
f [ SET 110 ]
LD M1
BKCMP=D10 D100 Y0 4
LD SM188
SET Y10

When MI1=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 YO. Also, when the comparison results are all ON,
Y10 turns ON.

6.18 Data Sheet Instructions

6.18.1 LIMIT:Upper and lower limit control
Ladder Diagram: Applicable VIC-S
models
|—| b—— LIMIT 8£) <322 <830 b)) ]
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 Cc T \Y R R
S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R S
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 L Function Description

S1: Lower limit value 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<=82, D=S2.

S§2: Upper limit value

83: Input value that needs to be controlled
by the upper and lower limits

D: The start number of the device that stores Outpii (Oulpet) O
the output value that has passed the upper K
and lower limit control s D s
Input L/ S2 (Upper limit)

Example of use

L) 10 100 el el
LINIT IO mo oo 11000 1

LD Ml
LIMIT DO D10 D100 DI1000

When M1=ON, the limit control of D0O~DI10 is performed on the content of D100 unit, and the result is stored in
D1000.D0(10)<=D100(30)<=D10(100),D1000=30.
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6.18.2 DBAND:Dead zone control

S1: Negative offset value added to the input

value

Applicabl
Ladder Diagram: ppiicable VIC-S
models
|—| —- DBAND (51> {522 €530 )
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: DBAND (S1) (82) (S3) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD C T \Y R y
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 \% R y
° Operand Description L Function Description
S1: Dead zone lower limit value By judging whether the input value specified in S3 is within the dead
§2: Dead zone upper limit value zone range specified by S1 and S2, the control is saved in D.When
$3: Tnput value to be controlled by dead S3<S1, D=S3-S1; When S3>S2, D=S3-S2; When S1<=S3<=S2, D=0.
band
. Output & (Output) DA
D: The start number of the device that stores
the output value that has passed the dead-
band COIltI'Ol S1 (Lower limit)
lrnput E 0S2 (Upper limit) =
® Example of use
| M1 -100 100 a0 0
DEAND DO ma maa D000 ]
LD Ml
DBAND D0 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.D0O (-
100)<D100(30)<D10(100),D1000=0;
6.18.3 ZONE: Zone Control
Applicabl
Ladder Diagram: ppiicable VIC-S
models
|—| —— ZzZONE s#) (522 (830 «(d) ]
Affect the flag Zero flag Carry flag Borrow flag
Command list: ZONE (S1) (52) (S83) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD Cc T \Y R y
S2 INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R v
S3 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% R y
D INT KnY | KnM | KnS | KnLM D SD Cc T \% R y
™ Operand Description §2: Positive deviation value to add to the input value

§3: Input value to be controlled by zone

D: The start number of the device that saves the output value that has
passed the area control

VIC series small programmable controller programming manual




183

® Function Description ® Example of use
By judging the input value specified in S3 | m -100 100 30 130
L . K I0NE IO D10 D100 D1000 ]
plus the deviation value specified in S1 or S2,
the control is saved in D When S3<0, LD Ml
D=S3+S1; When S3>0, D=S3+S2; When ZONE DO D10 D100 D1000
S3=0, D=0.

When M1=0N, the area control of DO~D10 is performed on the content
Output - & (Ou of D100 unit, and the result is stored in
D1000.D100(30)>0,D1000=D100(30)+D10(100), D1000=130.

S2(Positive Dey

/

6.18.4 SCL:Fixed coordinates

Ladder Diagram: Applicable VIC-S
models
|—| - SCL (582 (52 b)) ]
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 N
S2 INT D \Y R \/
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 ascending order. If only part of the data is not in ascending
device number to save the input value order, and the detection starts from the low order, the

§2: Start number of conversion table device for fixed operation before this part will still be executed;

coordinates 2. S1 must be within the range set by the data table;

D: The device number that stores the output value

controlled by the fixed coordinate L4 Example of use
i inti | m 25 5 40
® Function Description L Do . pooo ]
1. According to the specified conversion characteristics,
coordinate the input value specified by S1, and then save LD Ml
it to the device number specified by D. SCL D10 D100 D1000

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

When M1=0N, the content of unit D10 is fixed and the
result is stored in D1000.

. . Coordinate points D100 5
value, the first decimal place is rounded and output. -
. X coordinate D101 10
3. The fixed coordinates are set with the conversion table: point 1 Y coordinate D102 0
Coordinate points S2 oint 2 X coordinate D103 20
oint 1 X coordinate S2+1 P Y coordinate D104 20
i
P Y coordinate S2+2 oint 3 X coordinate D105 30
oint 2 X coordinate S2+3 P y coordinate D106 60
i
P Y coordinate S2+4 oint 4 X coordinate D107 50
P y coordinate D108 40
. X coordinate S2+2n-1 . X coordinate D109 60
point n (last) - point 5 .
y coordinate S2+2n y coordinate D110 0
® Precautions
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Point 3(30,60)
D@o)| / Point 4(50,40)
Point 2(20,20)

; 3 Roint 5 (60,0)
Point 1(10,0)S1(25) X

6.18.5 SER: Data retrieval

Applicable
Ladder Diagram: PP VIC-S
models
|—| — SER (8£) €520 ) s3]
Affect the flag Zero flag Carry flag Borrow flag
Command list: SER  (S1) (82) (583) (D) Step size 9
Operand| Type Applicable devices Index
S1 INT KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \Y% R N
S2 INT |Constant | KnX | KnY | KnM KnS | KnLM | KnSM D SD \Y% R N
D INT KnY | KnM KnS | KnLM D SD \Y R N
S3 INT | Constant D \Y R
° Operand Description ® Function Description
S1: Search the same data’ the maximum Va]ue) and the 1. Retrieve the S3 data starting with Sl, retrieve the same
minimum value of the head device number data as the data of SZ, 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 5 devices
maximum Value’ the minimum Valuey or the save starting from D, save the number of the same data, the
destination device number initial value/final value, the position 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<83<256)
® Example of use
| m 100 100 3
SER D10 D100 n1000 & ]
LD Ml
SER DO D10 D100 D1000 8

When M1=0N, 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 VIC-S
models
|—1 F———-A STRADD <¢S12 D) 1
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRADD (S1) (82) (D) Step size 7
Operand| Type Applicable devices Index
S1 INT | String | KnX | KnY KnS | KnLM | KnSM D SD C T \Y R N
S2 INT | String | KnX | KnY KnS | KnLM | KnSM D SD C T \Y R N
D INT KnY KnS | KnLM D SD C T \Y R N
° Operand Description L4 Precautions
S1: First string unit 1. When S1 and S2 specify a string, a maximum of 32 characters are
8§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
. L. 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 ) ] Y ]
string units starting with S1 and S2, and save 3. When Sl. and D or S2 and DS string unit de\./1ce addresses overlap,
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 no. 00H' in the corresponding soft elemf.:nt 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 i Example of use
string; | m 12849 14134 12649
STRADD D10 I100 oo ]
3. The valid data of the character string unit
is the data from the specified device of the LD Ml
character string unit to the detection of the STRADD D10 D100 D1000
first '00H"; . . . .

s ’ When M1=0N, connect the string unit starting from D10 with the
4. Whe-n t}_le number of characte.rs 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'

b L £ the 1 b B15--b8 b7—b0 B15--b8 b7---b0 B15--b8 b7---b0
to the next element of the fast character 010 [ 0x32 | 0x31 D100] 0x38 | 0x37 p1000| 0x32 | 0x31
device when it is even; DI 0x34 | X33 | +  DIot] 0x6 | Ox39 §> pioot| 0x34 | 0433
D12 | 0x36 | 0x35 D102 0x00 | Ox62 D1002| 0x36 | 0x35
D13 | 0x00 | 0x00 D1003) 0x38 | Ox37
D1004 0x61 | 0x39
D1005 0x00 | Ox62
6.19.2 STRLEN: Detect string length
Ladder Diagram: Applicable VIC-S
models
|—| —— STRLEN 82 D2
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRLEN (S) (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 v
° 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'
) 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 =

STELEN D10 0100 ]
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 VIC-S
models
|—| F———-/1 STRRIGHT <¢Si) (D) 522 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 R y
D INT KnY | KnM | KnS | KnLM D SD \Y y
S2 INT | Constant D \Y
° 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 12849
STERIGHT IM0

LD M1

13363
D100 3 ]

STRRIGHT D10 D100 3

When M1=0ON, 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 B15--b8 b7---b0
D10
is an even number; bEn | DEl D100) 0x35 | 0x34
. . . D11 | 0x34 | 0x33
4. The valid data of the character string unit §> g VU0 | DS
. . . D12 | 0x36 | Ox35
is the data from the specified device of the
D13 | 0x00 | Ox00
6.19.4 STRLEFT: Start reading from the left side of the string
Ladder Diagram: Applicable VIC-S
models
|—| - STRLEFT o5r) [+ P €522 i |
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRLEFT (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
st | INT ‘KnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ D ‘ sD ‘ c ‘ T ‘ v ‘ R N
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D INT KnY | KnM

KnS | KnLM D SD C T \Y R

S2 INT | Constant

®  Operand Description

S1: String unit

D: Save the extracted string unit

8§2: Number of characters to take out

®  Function Description

1. When the power flow is valid, start from the
left side of the SI string unit, take out S2
characters to the right, and save them in the soft
element 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 element
that holds the last character when it is an even
number;

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'

6.19.5 STRMIDR: Arbitrary read from a string

® 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. 82 is greater than or equal to 0

3. S2 must be less than or equal to the number of characters in
the S1 unit

®  Example of use

ni 12849 12849
}—-—l STRLEFT D10 b Lla} 3 1 LD M1

STRLEFT D10 D100 3

When M1=0N, 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.

B15---b8 b7---b0 B15---b8 b7---b0

D10 | 0x32 | 0x31 D100| QOx32 | 0Ox31
D11 | 0x34 | 0x33 E> D101| 0x00 | Ox33
D12 | 0x36 | 0x35

D13 | 0x00 | Ox00

Ladder Diagram: Applicable VIC-S
models
|—| - STRMIDR «Sf) (D) 822 1]
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 C T \% R v
D INT KnY | KnM | KnS | KnLM D SD C T \% R v
S2 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD Cc T \Y R y
® Operand Description 3. The valid data of the character string unit is the data

S1: String unit
D: Extracted string unit

8§2: The starting position of the string to be retrieved

S2+1 Number of characters to be fetched n

[ Function Description

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

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;
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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. S2 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 12643 13108 2
}—-—v STEMIIE DO D100 o ]
LD Ml
STRMIDR D10 D100 DO

When M1=0ON, D1 (D1=3) data starting from DO (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---b8 b7--b0
be reported; D10 [ 0x32 | 0x31 D100] 0x33 | 0x32
d Example of use Dl | 0x34 | 0x33 D101| OX00 | 0x34
D12 | 0x36 | Ox35
D13 | 0x00 | Ox00
6.19.6 STRMIDW: Replace arbitrary from string
Ladder Diagram: Applicable VIC-S
models

I—H—[ STRMIDW ¢§1) (D) €52)

]
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 \Y y
D INT KnY | KnM | KnS | KnLM D SD \Y v
S2 INT KnX | KnY | KnM | KnS |KnLM | KnSM D SD \Y R v
° Operand Description L4 Precautions

S1: The string unit to replace
D: The string unit to be replaced
S$2: The starting position of the replacement

§2+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 12536 H
i }_-_; STEMIDK D10 1100 10 ]
LD Ml
STRMIDW D10 D100 DO

When M1=0ON, 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---h0 B15---b8 b7---b0 B15---b8 b7---h0

D10| 0x32 | 0x31 D100 | 0x35 | 0x34 D100 | 0x31 | O0x34
PU Mox34 | 0x33 | D11 | 0x37 | 0x36 §> piot | 0x33 | 0x32
P2 0x00 | 0x35 | D102 | 0x39 | 0x38 D102 | 0x39 | 0x38
D103 | 0x00 | Ox61 D103 | 0x00 | 061
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6.19.7 STRINSTR: String retrieval

Ladder Diagram: Applicable VIC-S
models
|—| ———-A STRINSTR (SZ) €322 [#:5) 53 |
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRINSTR (81) (52) (D) (S3) Step size 9
Operand| Type Applicable devices Index
s1 INT | string D ) \Y; R N
S2 INT D SD \% 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.
82: Search source “45
B15---b8 b7--h0
D: Search Results
- ASC D10 | 0x32 | Ox31
§3: Search start position ot | 0x34 | 0x33 §> D100=4
° Function Description B15--06 b7--b0 o2 | 0x36 | 0x35
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 VIC-S
models
|—| —1 STRMOV ¢§2 ) ]
Affect the flag Zero flag Carry flag Borrow flag
Instruction list: STRMOV  (§) (D) Step size 5
Operand| Type Applicable devices Index
S INT | string | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R y
D INT KnY | KnM | KnS | KnLM D SD C T \Y R N
[ 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

M1 126849 12549
STEMOV D10 o100 ]

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 | Ox31
D11 | 0x34 | 0x33 D101 | Ox34 | 0x33
D12 | 0x36 | 0x35 D102 | 0x36 | Ox35
D13 | 0x00 | 0x00 D103 | 0x00 | Ox00

6.20 Positioning Commands and Interpolation

6.20.1 ZRN: Origin return command

Instruction Command name Reference chapter
type
Hhigh ZRN origin return command EDJFor 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 LOFor 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 LOFor 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 [OFor 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 EJFor 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 OFor 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 EJFor 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 EJFor detailed instructions, please refer to
command command Chapter 11 11.4.3

VIC series small programmable controller programming manual




193

6.21 Data Processing Instructions

6.21.1 MEAN: Average command

Ladder Diagram: Applicable models | VIC-S
| ——C #EAN 50 @’ @522 1| Affect the flag Zeroflag 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 v
D INT KnY | KnM | KnS |KnLM D SD Cc R \
[ Operand Description
S1: The starting word device number where the desired [

average value data is stored

$2: Average number of data (1~64)

D: Word device number to store the acquired average
value data

1. The average value of S2 16-bit data starting from S1

Function Description

is stored in D, and the remainder is rounded off.

6.21.2 WTOB: Data separation instruction in byte units

Example of use

M1 32 10
MEAH D0 nin 4 1

LD Ml
MEAN DO D10 4

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.

Ladder Diagram: Applicable models | VIC-S

— +—— ero8 0 ey 5221 | 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 v
S2 INT D SD C T R J
D INT | Constant D R J
[ Operand Description

S1: The start number of the device that stores the data to be separated in byte units

§2: 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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6.21.3

D15 —= == = == = =-b8 b7 = = —- = — - b0 $1 [ RN . |y 7 SRRS——
| T —
MSB I LSB
(59w l — [y o [ we ]
| |
+1 MSB LSB +1 OOH | LSB
. |
. |
‘ : ‘ +2 00H ! MSB
T
n/2% MSB [ LSB T n
| +3 O0H | LSB -
% When n is an odd number, the : f g :
carry is carried out to obtain a value. +n- 00H } MSB
= i 2 |
When n=5, the value is @+2 -4 : e
1 00H } LSB
Store H0O
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.
P15 o) BT e s b0 bii5 s a8 BT e B0
| |
+0 12H 39H +0 00H 12H
sy i ;
+1 56H | 78H +1 00H | 39H
| |
I |
+2 FEH | DCH N +2 00H | 56H g
! | -
4 I
Omitted when ™ +3 Lo ! il
= I
n=>5. \< il 0O0H | FEH
I
Store HOO.

3.When S2=0, the instruction is not executed.

4. Source and destination operands cannot overlap.

® Example of use
M1 258 1
YTOE D0 nin ] 1
LD Ml

WTOB DO DI10 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.

BTOW:Data combination instruction in byte unit

Ladder Diagram: Applicable models | VIC-S

— +—+ BroF o ) 520 1| 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 | sSD| C T R v
S2 INT D SD C T R V
D INT | Constant D R y
® Operand Description

S1: The start number of the device that stores the data to be combined in byte units
82: 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
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6.21.4

[ Function Description

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
starting with D. The high byte (after S1) of the combined 16-bit data of the source (8 bits) is ignored.

D15 - = =~ b8 b7 == w- = = o= = = = = O [PY [ J———Y O G — )
o : :
+ +0 1stbyte | 2nd byte
@ 0 ; Data of 1st byte y I y
+1 | Dataof 2nd byte +1 3rd byte | 4th byte
| |
N ‘ :
+ Data of 3rd byt s |
ytes 2 1 ata of 3rd byte |
N : [ n/2* n-1th byte | nth byte
+n- T I
\ Data of nth byte
v 1 .
L
MSB is omitted.
2.When S2 is odd, the last combined low byte is cleared.
15 - = == —- == --b8 b7 -- - = -- - = b0 b15 == == == == == =-b8 b7 == == == == == = b0
- | T
T (sv+0| asH : 12H +0 12H , 34H
f f
+1 CDH | 34H +1 56H | 78H
f I
Wit +2 EFH . 56H +2 9AH , 00H
n=5 ; :
f
|
f
|

+3 ABH 78H
"H00" when
+4 CDH 9AH n=5
v
MSB is omitted.

3.When S2=0, the instruction is not executed.

4. Source and destination operands cannot overlap.

[ Example of use
M1 1 255
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.

UNI: 4-bit combination instruction for 16-bit data
Ladder Diagram: Applicable models | VIC-S
— —— g#s (52 ! 520 1| Affect the flag Zero flag Carry flag Borrow flag
Command list: UNI (S1) (D) (S2) Step size 7
Operand| Type Applicable devices Index
Ss1 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
8§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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6.21.5

S o b15 -- == == == === - b4 b3 ------ - b0 /
I e
@ +0 Least significant|

4 bits

Least significant ¢

\
%
\ ]
4 bits Y v
| ¢ X A
{ Least significant| /
|
L
\
\

4 bits
Least significant

4 bits | @

- A J
' Y
onitigg =~ Dowatebs
combined

2.When S2 is from 1 to 3, the one digit of the lower digit {4x(4-S2)} of D is zero.

15 - = -b4 b3 ——— — b0 /
I Least significant
@ * 4 bits
Least significant ¢
4 bits Y Y

Least significant ( Vv \/ \

4 bits

J
; . &>
. Data to be o
Omitted 2
combined | |

0 when n =3.

+1

+2

~
> ||

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
n1 1 4BE0
KT oo nin 4 ]
LD Ml

UNI DO D10 4

When M1=ON, combine the lower 4 bits of the 4 unit data starting from DO and save it in D10. When D0=0x01, D1=0x02,
D2=0x03 D3=0x04, D10=0x1234.

DIS: 4 bit separate instruction of 16-bit data
Ladder Diagram: Applicable models | VIC-S
F— +— grs 0 o} (52 1| Affect the flag Zeroflag Carry flag Borrow flag
Command list: DIS(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 x/
[ Operand Description
S1: The start number of the device that stores the data to be separated
$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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6.21.6

Least significant
4 bits

Least significant
4 bits

v

+2

Least significant
4 bits

Least significant
4 bits

T
|
|
|
|
|
|
|
|
|
|
|
S A

84

~
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
DnI=

LD Ml
DIS DO

D10 4

4660 1
oo 1o

~
Storage area

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.

ANS:Signal alarm set instruction

Ladder Diagram:

Applicable models | VIC-S

| i L 4 s (51) (52} o} 1| 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 J
S2 INT | Constant D R v
D |BooOL S v
® Operand Description On state Save the minimum
S1:Timing timer number for judging time, only applicable SD401 | minimum number of actions in
to 100ms timer, TO-T209 number $900-5999
§2: Judging time data (1—32767) ® Example of use
D: Set annunciator device, S900-S999
Mo 126 1))
[ Function Description }—-—1 ME TO 100 Sa0l
1.When the power flow duration is greater than S2, D is
LD MO

set; when the command power flow duration is less than

S2, the timer S1 is reset and D is not set; the power flow

is invalid, and S1 is reset.

Address .
Name Function

number

Sianal 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 $900-S999, SM401 is ON

ANS TO 100 S901

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 | VIC-S
|—| — AXE ] 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

1.When the power flow is valid, reset the running status
of the signal alarms S900-S999; if there are multiple
status actions, reset the one with the smallest number.
When the power flow is valid again, the next one with the
smallest number is reset.

Address .
Name Function
number
Sianal alarm is After SM400 is turned
SM400 va?id ON, the following
SM401 and SD401 work
. Any action in the state
Signal alarm .
SM401 ; $900-S999, SM401 is
action ON

6.22 Other Instructions

6.22.1

RND: Generate random number instruction

Example of use

|—-—[m1

LD Ml
ANR

When the power flow is valid, if there are more than one
S set by ANS, the one with the smallest number is reset.

Ladder Diagram: Applicable models |VIC-S
{ | { EHND D) ] Affect the flag Zero flag
Instruction List: RND (D) Step size 3
Operand| Type Applicable devices Index
D INT lKnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ ‘SD‘ C ‘ T ‘ ‘ z | R N
° Operand Description Example of use
D: The start number of the device where random numbers ZEA06
EHD oo 1

are stored.
[ Function Description

1. Generate a pseudo-random number from 0 to 32767,
and store its value in the D unit as a random number; if
the generated random number is 0, set the Zero flag
(SMR0).

RND DO

When M1=0N, a random number is generated and stored in DO,
D0=26406.
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6.22.2 DUTY: Generate timing pulse command

Ladder Diagram: Applicable models |VIC-S

I |} { DUTY (810 (820 (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 C T \% z R y
D BOOL SM

® Operand Description

S1: Number of scans for ON

S§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);)
DTY 10 10 SN430 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 VIC Series PLC

The sequential function diagram of VIC Series PLC is a programming language used by VEDA-IN DRIVES VIC Series PLC
products. In addition to the standard SFC functions, one or more ladder blocks can be built in.

Programs written with VIC Series PLC sequence function diagrams can be converted into corresponding ladder diagrams and
statement list programs.

The sequential function chart program of VIC 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
VIC 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 g1*
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Programming primitives

Graphic expression

Specific instructions

Normal stepper

Sz21%*

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
Y\‘.’_"’SI:I

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

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

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 ladder diagram representation.
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[*Validating step state SO0 in the first scan cycle of the user
program*/

Su1
— —— SET S0 ]

[*Processing step state S0*/

S0 YO
S >—rC )

MO
—] —{ SET S20 ]

I*Processing step state S20*/

S20 1
S C )
L SO
bl [f—C. D

{ RET )

In the simple sequence structure, when the step transition condition is satisfied, the sequence transitions from the previous step
state to the next state without any branch structure. When the transition condition is satisfied in the last step state, exit the SFC
block, or transfer to the initial step state.

1. Ladder block

The ladder block is used to start the sequence function chart segment, that is, the S element of the initial step symbol is set to ON,
and the power-on start method is adopted in the above routine.

Ladder blocks are also used in other general blocks of non-sequential function charts.

2. Initial step state

In the example, the initial step state is initiated by the ladder block. The range of S element is 0~19.

3. Normal stepper

Used for programming in sequential processes. The range of S element is 20~1023.

4.  Transfer or reset

The last transition character of the sample program is connected to the jump character to jump to the initial step state. This is a
process that operates in a continuous loop.

The last transition character can also be connected to a reset character, which resets the last step state. After the reset, the process

operation of this simple sequence structure is completed, and then waits for the start of the next process operation.

® Choose branch structure

The example of the selection branch structure is shown in the following figure, the left figure is the ladder diagram, and the right
figure is the corresponding sequence function diagram.

53 nz0
WMepb—sg>— o — ZET 527 ]
met
L — SET s28 ] 5%
SET
W3l—s>—{ TOF TiZ 10 ] :
T12 [ ser | [ ses |
L — SET  Sed ]
528
W4p—5 >— TON TI3 5 1
13 520k
L — SET s24 ]
529 mz2 23 33
WeE—i5 - — 3
WeH EET ]

1.  Choose branch
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According to the transition conditions of each branch, the stepping state on the corresponding branch is selected to be activated.
The user must ensure that the transition conditions in the branches are mutually exclusive. So the selection structure can only select
one branch at a time while the process is running. As shown in the program in the above figure, in the N12 line of the program, the
two stepping states of S27 and S28 are respectively M20 and M21 as transition conditions. When it is ensured that M20 and M21
will not be set at the same time, S27 and S28 can only be the two Choose one.

2. Select confluence

At the junction of alternative branches, all branches are connected to the same stepping state, and the transition conditions are
independent of each other. As shown in the program in the figure above, the transition condition of the S27 stepping state in the
N13th line is that the time T12 is up; and the transition condition of the S28 stepping state in the N14 line is that the T13 time is
up. The transition result is to enter the next step state S29.
° Parallel branch structure

An example of a parallel structure is shown in the following figure, the left figure is a ladder diagram, and the right figure is the
corresponding sequential function diagram.

54 M0
w5 BT sa ] |
SET oS3 1 ]
30 531 W3
s> sa» '} sET s ] sae_|
532 N

wl—s TON T30 10 1 -
T30 = SO
< >

54

W | EET ]

1. Parallel branch

When the transition conditions of the parallel branch structure are satisfied, each step state connected to the parallel branch structure
is activated simultaneously. This is also a common sequential control structure, that is, under certain conditions, multiple processes
will be started and processed in parallel. As shown in the program of line N5 in the figure, M30 is the transition condition. When
M30 is set, the stepping states of S30 and S31 are valid at the same time.

2. Parallel confluence

When the transition condition of the parallel merge structure is satisfied, each step state connected to the parallel branch structure
will be invalid at the same time, and will be transferred to the subsequent step state. As shown in the program in the line of Figure
N6, when in the stepping state of S30 and S31, when M31 is set, it transfers to the stepping state of S32, and ends the stepping
state of S30 and S31.

The transfer conditions for parallel merges are to ensure that all the independent steps processed before the merge can be completed
before the transfer can take place.
® Jump

Jump structures are often used for the following purposes: spanning part of a stepping state; looping: returning to the initial stepping
state or a normal stepping state; transferring to other processes.

1. Step state across sections

In a process, according to certain transition conditions, when sequential execution is not required, the jump symbol can be used to
transition to the required stepping state and cross part of the stepping state.

The following is an example diagram. The left side is the ladder diagram, and the right side is the corresponding sequence function

diagram.
30 Mo
Wl—s —{ SET 520 ] S04
M1 szl
| — ]
520 nz
Wl—<s>— | — SET 321 ]
s21 L&
Wl —<s>—— — BT S5 ]
Wil RET ]
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In the sequential function diagram, the S21 jump symbol is used to indicate the jump, and the S20 step state is crossed. The branch
structure is actually selected before the jump.

In the ladder diagram, the second branch of the NOth line is the jump instruction. The jump instruction takes the form of the OUT
coil instead of the SET instruction form of the sequential transfer. When running in SO stepping state, when M1 is ON, it will jump
to S21 state.

2.  Cycle

In a process, according to certain transition conditions, when it is necessary to cycle between some or all of the stepping states, the
jump symbol is used to realize the function of the cycle. At the last transition of this process, jump to the previous common step
symbol to realize part of the step state cycle function; if it is to jump to the initial step symbol, then realize the full step state cycle
function.

The following is an example program that realizes the above two loop structures at the same time. The left picture is the ladder
diagram, and the right picture is the corresponding sequential function diagram.

50 M1
W b—s>— — SET 520 1
520 Mz
mlb—s>——4 1 SET s21 ]
521 M3
wlb—vs»>— | 1 5ET S22 ]
S22 M S0
W3 |—s s
Ms 521
| — >
W EET ] Vo 521

In the sequence function diagram, in the step state of S22, when one of the transition conditions is satisfied, jump to S21, and re-
run the step state of S21. In another transition condition, it will jump to the SO initial step state and re-run all step states.

In the ladder diagram, the jumps of these two loops are implemented in the N3th line, and you can see the OUT coil of the jump
instruction.

3. Jump between different independent processes

There can be multiple independent processes in the VIC Series PLC sequence function diagram program at the same time, and the
jump between these processes is supported. A transfer condition can be set in an independent process, and when the condition is
satisfied, it will directly transfer to another independent process. You can jump to the initial step state of another process, or you
can go to the normal step state.

Notice

Jumping between multiple processes adds complexity to the PLC program and must be treated with caution.

The following figure shows an example program that implements jumping from one independent process to another. The figure on

the left is the ladder diagram, and the figure on the right is the corresponding sequential function diagram.
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In the sequence function diagram, in the step state of the above process S20, you can jump to the step state S23 according to the
transition condition; and in the step state S1 of the following process, you can also jump to the step S20 step according to the
transition condition. state.

In the example diagram, it can be seen that this kind of jump is based on the selection branch structure, so when a jump between
different processes occurs, the stepping state in the process where the jump occurs will all be invalid. For example, in the step state
of the above process S20 in the example diagram, if it transfers to the step state of the following process S23, then S20 will be set
to OFF, and all the step states SO, S20, and S21 of this independent process are OFF, that is, is in an invalid state.

7.1.6 Sequential function chart program execution

The execution process of the sequential function chart program is the same as that of the ordinary ladder diagram: both of them are
continuously scanned from top to bottom, left and right.

The difference between the execution process of the sequential function chart program and the ordinary ladder diagram is that each
step state of the sequential function chart will switch between the valid and invalid states according to the sequential conditions,
and the internal instruction sequence of the corresponding valid step state will be scanned and executed, and the invalid state will
be executed. The internal instructions in the stepping state will not be scanned and executed; but all the program lines of the ordinary
ladder diagram main program will be passed and executed in each scan cycle.

As shown in the figure below, the ladder program on the right is converted from the sequential function chart program on the left.
When the S20 stepping state is valid, the T2 timer will be scanned and timed,It will not enter the S21 and S22 states until T2 is

completed; when M13 is OFF, it will not enter S23,None of their internal instructions are scanned for execution.
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S0 SHMO
W —<s —{ TOX T1 S0
T1
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W13 523
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The ON/OFF switching between each S element is performed according to the step transition condition, and as a result, the previous
step state is transferred to the next step state. When an S element transitions from ON to OFF, the output device of its internal
command will be reset or cleared. See5.3.1 STL: SFC state load instruction.

Notice

1. VIC Series PLC sequence function chart program generally contains both sequence function chart and ladder diagram blocks.
The ladder diagram block is used to handle transactions other than the flow, including the operation of starting the sequential
function chart, and is not controlled by any S element. In each scan cycle, the program lines of these ladder blocks scanned by the
PLC will be executed.

2. Since the state change of the S element will affect the built-in instruction of the stepping state, and there is also a process of
switching the up and down stepping state, there are some matters needing attention in the operation of the software element and
the use of the instruction when programming the SFC.

7.2 Correspondence Between Sequential Function Diagram and Ladder Diagram

The SFC program can be represented by a ladder diagram. Use the ladder diagram to understand the actual meaning of the SFC
program structure.
In the ladder diagram, various primitive symbols of SFC programming have corresponding SFC instructions, and the corresponding

process also has a specific structure.

7.2.1 STL instruction and step status

In the ladder diagram, a step state is started by the STL instruction. Each step state is marked by an S element.
The following left figure shows the ladder diagram program of a simple sequence structure example program. The picture on the

right shows the SFC program of this process.
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L
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In the ladder diagram, the S2 stepping state starts from the STL state loading instruction. The subsequent TON timer statement is
the internal instruction sequence of the S2 stepping state. A stepping state internal instruction sequence can have multiple statements,
which is basically the same as the ordinary ladder diagram program, and is actually a relatively complete program segment.

The difference between the initial stepping state and the ordinary stepping state is only the range of the S element selected.

For details of STL instructions, please refer t05.3.1 STL: SFC state load instruction. It should be noted that when the step state
transitions from ON to OFF, the built-in OUT, TON, TOF, PWM, HCNT, PLSY, PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ,
DHST, DHSP, BOUT correspond to The Destination operand will be cleared.
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Notice

Since the PLC scans continuously and periodically, when a step state is transferred to the next step state, those built-in statements
in the original step state will not be affected by the ON to OFF transition until the next scan. see7.4.] Common programming
mistakes reusing step status characters.

7.2.2 SFC state transition instruction

As shown in the figure above, the transition symbol in the right figure is implemented by the SFC state transition instruction in the
ladder diagram in the left figure.

The transition condition is composed of the normally open contact elements in front of the SET statement. Normally open contact
elements are controlled by built-in statements or external operations.

When the power flow of the SFC state transition instruction is valid, the specified step state is set to be valid, and the current valid
step state is set to invalid at the same time, and the action of the step state transfer is completed.

7.2.3 RET instruction and SFC block

As shown in the figure above, the SFC program on the right starts with the initial step symbol of S2, and returns to the step symbol
of S2 after 2 ordinary step symbols. In the ladder diagram, the end of the SFC program segment must be marked with the RET
instruction.

The RET instruction can only be used in the main program.

7.2.4 SFC state jump instruction, reset instruction

In the above figure, the jump symbol S2 is shown in the N3 line in the ladder diagram. Using the OUT instruction, the jump is
realized. Jumps can be in the same process or between different independent processes.

If the reset symbol S26 is adopted, the N3 row in the ladder diagram is the RST instruction, which realizes the reset to the previous
step state S26.

7.2.5 SFC Alternative Branches, Parallel Branches, and Convergence

For an example of a ladder diagram of an alternative branch, see7.1.5 Sequential function chart structuremiddleChoose branch
structure.

For a ladder diagram example of a parallel branch, see7./.5 Sequential function chart structuremiddleParallel branch structure.

7.3 SFC Programming Steps

1)  Analyze the process and determine the program process structure

The program flow structure can be divided into simple sequence structure, selection structure, parallel structure, and jump is also
a kind of selection structure. When programming with SFC, the first step is to determine which process structure it is. For example,
a single object continuously completes operations through sequential steps before and after, which is generally a simple sequential
structure; if there are multiple product processing options, each option has different parameters and cannot be processed at the same
time, it should be determined as the selection structure; Relatively independent, it may be a parallel structure.

2)  Identify the main steps and main transition conditions, resulting in a process sketch

After the process structure is determined, the next step is to determine the main steps and main transition conditions in general.
The process structure is divided into detailed operation processes, each operation process is a step, and the important sign of the
end of the operation process is the transition condition. This will give you a sketch of the process.

3)  Make SFC sequence function diagram according to the process sketch

Open the SFC programming interface of the AutoStudio programming software, and turn the process sketch into an SFC sequence
function diagram. At this time, the executable PLC program can be obtained, but the program needs to be improved.

4)  Make a table of input and output points, and determine the operation objects and actual transition conditions of each step
Input points are mostly transition conditions, and output points are mostly operation objects. According to the point table, the
sequential function diagram can be further revised.

5)  Input of steps and transition conditions

In the SFC programming interface, use the right mouse button to click on the SFC primitive, the corresponding right-click menu
can be popped up, and the built-in ladder diagram option can be selected to open the built-in ladder diagram editing work area of
the element, and input the ladder diagram program and conditions.
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6)  Writing Ladder Blocks
Don't forget to write some general-purpose processing function ladder blocks in the program, such as the start of the sequence flow,
as well as the general operations such as stop, alarm and so on. These all need to be placed in a ladder block.

Notice

Start-stop operations are related to personal and equipment safety. Considering the particularity of SFC programming, close all
outputs that should stop running as much as possible when stopping.

7.4 SFC Programming Considerations

Since the STL statement has some characteristics, and the PLC is periodically scanned according to the statement sequence, there

are several important considerations for SFC programming.

7.4.1 Common programming mistakes reusing step status characters

In the same PLC program, each step state symbol used for sequence control programming is corresponding to a unique S element
and cannot be reused.

This requirement must be paid attention to when adopting the ladder diagram input.

1)  Branch after transition condition

After the transition condition, the branch with condition cannot be separated. For example, the following program on the left will
not pass compilation, because M1 has become a transition condition, and no branch can be made thereafter. It should be modified
to the program shown on the right, which can be compiled correctly.

S0 n nz nio o n nz nio
— = { | { | ] HO — 8 | | | ]
"z 5 n nz 5
| E— > b X
M4 mit n n4 mit
| — ] b X
s n s
—{ SET 520 ] —{ — SET  S20 ]

2)  Incorrect use of normally open and normally closed contacts and output coils

When a normally open or normally closed contact instruction is used in a branch, the output coils in the subsequent branches cannot
be directly connected to the internal bus, otherwise it cannot be compiled, as shown in the left figure below. Modify the branch
sequence as shown in the figure on the right, and it can be compiled.

=0 Nio 20 mo
— 5 HOb—-3
T M1
(- —* A
7T "3 15
— —
M5 Ms
L | [ SET =20 L 1 sEr sm

3)  Repeated use of devices in adjacent step states

When the PLC executes the program, it cyclically scans according to the instruction sequence. When transitioning from the previous
step state to the next step state, the instruction sequence in the previous step state has just finished scanning, and the next step state
instruction sequence has also been opened for scanning to form a control output.

According to the above analysis, when the STL instruction changes from ON to OFF, although some internal components will be
reset (seed.3.1 STL: SFC state load instruction), but this reset operation can only be performed on the next scan cycle. At the
moment of transition of the stepping state, the internal components in the previous stepping state still maintain the original data
and state until the next scanning passes through the stepping state.

As shown in the figure below, the T2 timer is used simultaneously in the upper and lower linked step states. When the step state
changes from SO to S20, the T2 element will keep the count value and the on state. Therefore, the S20 stepping state cannot perform
the timing operation according to the user's original design, but directly enters the following S21 and S22 stepping states. Therefore,
in different stepping states, although programming soft components can be used repeatedly, it is best not to use them in adjacent
stepping states, otherwise it may cause unexpected results.
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4)  Device failed to interlock

In SFC programming, there may be conflicts between some soft elements due to the special circumstances of stepping state
transition. It needs to be interlocked at this point.

For example, the following figure shows an example of a forward and reverse sequence operation program. YO and Y1 are the
forward and reverse control outputs of the device operation, respectively. X0 is the forward operation, X1 is the reverse operation,
and X2 is the stop button. It is required that YO and Y1 are interlocked, that is, they cannot be ON at the same time. However, in
this routine, when the device is running in the forward direction, when X1 is turned on to make the S5 stepping state transfer to the
S33 stepping state, YO and Y1 are ON at the same time and the time is one program scan cycle.

S X0 10
RSH—<S > i} < >

Forward operation

X1
— —{ SIT SB )

Reverse operation

$33 1§
RB—<S>—1< D
Forward
X2
] i SET SH )
Stop button
S34 SW0
RP—<S>—— —{ BT S} ]

Therefore, interlocking statements should be added to the program. The following is an example. In the program in the above figure,
the normally closed contact of YO is added before the output coil of Y1 as an interlock.
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SS X0 Y0
KS—< S >—— —< >

Forward operation

X1
4 —o SET s; ]

Reverse operation

S33 Y0 n
K< S >—r——F+——< D
Forward
X2
— —{ SET S%4 ]
Stop button
S34 S
RIS >—rl —{ KT S} ]

5)  Jump and transition mixed

Jumps are mostly applications that switch between different processes and non-adjacent stepping states. A transition is an operation
that switches between adjacent step states. If you change the place where the jump should be used from the OUT coil to the SET
statement, or change the SET statement to the OUT coil where the jump should be used, it will not pass the compilation.

6)  The selection branch transition is a parallel branch merging structure, which makes it impossible to end the process.
Alternative branching is a multi-select one process, and if parallel branches are mixed in it, a process error may occur that causes
the alternative branch to run unfinished. As shown below. In the program on the left, when process 1 is executed to step state S41,
because the transition condition is a parallel branch, and the system will not run process 2 at this moment, the transition condition
at this place will never be realized, and a process error occurs.

S6% SBx

Process 2

Process 1 —

—_ e —— ——

[ sasx | [ s3sx | [ sasx | [ s3sx |

S36%
]

[ samx | [ s3sx |
[ s40x | [ sat [ sa0x |
—— —— S42%
satx | = i
—\
Sa1x o -T— The same operation
S43%
Process 1 cannot end due Empty step state
/541 to the parallel structufe
W 541

The modification method is shown in the figure on the right, adding step state S42, the function is exactly the same as S41; adding
S43 empty step state, only as a programming structural element, without substantial operation. The transition conditions of S38,
S41, and S43 need to be designed by the programmer. For example, the transition conditions of the original S41 can be used.

7.4.2 Programming skills

1)  Smart use of empty step state
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Some branch designs with syntax problems require the use of empty stepping states to solve branching problems. The so-called
empty stepping state means that there is no operation with substantial content arranged in the stepping state, and the transition is
directly waited for. Below are some examples.

In the left figure below, the alternative branch is connected to another alternative branch immediately after the confluence, which
cannot be compiled. It can be modified according to the figure on the right to add an empty step state.

SEx SE*
—— —— —— ——— —r— —t—
| sasx | [ sssx | [ sam | | sasx | | sssx | | samx |
5 ——— h
Inexecutable branch < — ,M>
structure /_) Iﬁo* I— Add a empty step state
[ sssx | [ s3ox | s "
e -t [ sssx | [ s3ex |
V¥ss
Vst

In the left figure below, it is not possible to connect another parallel immediately after selecting a branch. It can be modified
according to the figure on the right, and an empty step state can be added.

| sasx | [ sssx | [ sarx | [ s3sx | | sssx | [ sarx |
— —L —— —— em— —
Modify [
Inexecutable
branch structure o E‘E}— Add a :tr:tp:y ste;?
| sssx | | s3ex | e —
I [ sssx | [ sasx |
ol —
Vss ——
WV ss

For other problem branches, such as parallel merging followed by parallel branch, parallel branch followed by selection branch,
the problem can also be solved by adding an empty step state.

2)
Some seemingly complicated branches are actually caused by improper analysis at design time, and can be merged or simplified
appropriately.

Merge branches and transition conditions

As shown in the figure below, the designer first made the first selection branch, and then made two selection branches respectively.
In fact, it is only necessary to use a selection branch with four branches, and the upper and lower transition symbols of the original
design are merged into a first-level transition symbol with the transition condition AND.
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conditions

—

Combine the mergeable
conditions before the
modification

[ s3sx ]% | sssx | [ |smx | [ _semx | [ s3]

S39%

/839

3)  Take advantage of the power failure hold function

The value of the S element can be maintained by the power failure retention setting, and the operation can be restarted from the

stepping state at the time of power failure after the power is restored.

7.5 Sequential Function Chart Programming Example

The examples in this section can only be used as a concise SFC programming demonstration case, the operations and conditions

are simplified. The equipment configuration design expresses a rough concept and cannot be regarded as a design for actual

equipment. It is only for learning reference.

7.5.1 Simple structure process

The following example is a workpiece pallet lift conveyor. The conveyor uses cylinder lifts and transfer rollers to transfer workpiece

pallets from one conveyor belt to another. The figure below shows the top view of the conveyor belt and workpiece pallet lifting

conveyor.

Tray in

Height OK

cylinder

Conveying

belt _‘

Conveying
belt

Left-side lift—"

I i
I

] ﬁ@ T Battle plate ] — Convey
il B I - complete

P || 1-4

_[:I | In lift 2

disia S B N
Inlift1~  Lift Conveying ot sie fift St

rollers .
cylinder

6 Limit switch

@ Cylinder/solenoid valve

After the equipment is started, the workpiece pallet is conveyed along the left conveyor belt to the entrance of the lifting conveyor,

and the "pallet entry travel switch" is triggered. When no workpiece pallet is conveyed on the entire conveyor, the inlet baffle is

lowered to convey the workpiece pallet into the lift conveyor. Wait until the workpiece pallet completely enters the elevator on the

left, and touch the "in-position travel switch", the lifting cylinder will act, the elevator will rise, and the "up-in-position travel

switch" will be triggered when it is in place. The transfer roller motor starts after being lifted to the right position, and transfers the

workpiece pallet to the elevator on the right. After reaching the position, the "transfer position switch" will be triggered, and then
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the cylinder of the elevator will act and the elevator will descend. The workpiece pallet falls onto the right conveyor and is taken
away from the elevator. When the transmission is completed and the travel switch is reset, a complete lifting and conveying process
ends, and then the next lifting and conveying process is entered. The table below is the table of input points and output points.

Serial number Point Monitoring object Serial Point Monitoring object
address 400] number address g.on)
. Inlet flapper cylinder solenoid
1 X0 Tray entry travel switch 8 YO
valve
-, . Left elevator cylinder solenoid
2 X1 In-position travel switch 9 Y1 y
valve
3 X2 L|ft-to-p0.5|t|on limit 10 v2 Right elevator cylinder solenoid
switch valve
Transfer position limit
4 X3 . 11 Y3 Transfer Roller Motor Contactor
switch
Transmission complete
5 X4 ) P 12 Y4 Left conveyor motor contactor
travel switch
6 X5 start switch 13 Y5 Right conveyor motor contactor
Em i
7 X6 ergfency 'swnch
auxiliary signal

It can be seen that this is a simple sequential process. Each pallet is conveyed in several consecutive steps, with no other options
or parallel steps, and no parallel processes. Designing programs with sequential function diagrams is simpler, faster, and more
organized than conventional logic design.

The following is the sequential function chart program and the corresponding ladder program.

Start, stop, and control the program section

S0% Initial empty step

waee — Use XO as the transfer condition, and S20-S23 as the limit to prevent the next tray from entering

before the current operation ends
Lower the baffle plate to let the tray in lift 1. Delay: 1s

0 |—
wee_ Delay (1 s) time is up and start the next step

Delay (0.8 s) time is up and start the next step

SZZ'— Start the roller motor (Y3)

Lifting cylinders (Y1 and Y2) act till Hight OK switch (X2) acts. Delay: 0.8 s.

= ————  |n lift 2 limit switch (X3) acts to enter the next step
Szz'— The left and right lifts lower and the conveying roller stops
- X4 is reset to start a new round
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/* Start-stap control program segment®/

1o

/*Sequential function diagram program segment*/

S0 X0 520 521 522 523
5 |} 11 L1 11 L+
520
l—<s>1 TN T2 5
T2 10
—11+—< >
X
b4 —{ TN T1 10 ]
T1
L — SET szt
s21
l—<s >4 SET M ]
h seT 12 ]
%2
b —— TON T4 8 ]
T4
L | ——{ ser s22
522
<5 > SET 13 ]
x3
L — SET 523
523
l—<s>— BT 11 ]
b BST 12
i EST 13
i To8 T3 20
x4 3 S0
L 4t | >
H ERET ]

SET

520
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523
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T
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3
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WO  RET ]

7.5.2 Choose structure

The following example is a material mixing operation flow. Through this process, two kinds of products, A and B, can be produced.

The following figure is a schematic diagram of the production equipment.

pipe

Y5 stirring motor

Y1 major ingredient valve\:,:c

Rinsing nozzle —

A minor
ingredient pipe_ B minor

Major ingredient\geionized water l /ingredient pipe
YO0 valve 1

y— Y2valve

o
Y3 valve

— Mixing pot

— Rinsing nozzle

— Stirring paddle

/Y4 evacuation valve

When running, the first step is to select the next batch of variety A or B through the touch screen, and then start production. The

second step is to add main raw materials. When the weight reaches 2000kg, stop feeding; the third step is to add auxiliary raw

materials. When producing Type A products, add 500kg of auxiliary materials A, and when producing type B products, add 500kg

of auxiliary materials B; the fourth step is to stir for 20 minutes; The fifth step is discharging. When the remaining material is less

than 20kg and the delay time is up, the discharging is completed. After these are completed, re-enter the next batch of production

process.

If it is the first time to start production, or the product variety of the previous batch is different from the next batch, open the

deionized water and discharge valve before adding the main raw material, and clean for 5 minutes.

The following is the table of input points and output points.
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Serial Point L . Serial . B .
Monitoring object Point address Monitoring object
number address number
1 X0 Deionized water valve open 10 X11 The discharge valve is open
2 X1 Deionized water valve closed 11 X12 Discharge valve closed state
3 X2 Main raw material valve open state 12 YO Deionized water solenoid valve
4 X3 Main raw material valve closed state 13 Y1 Main raw material solenoid valve
. . A auxiliary material solenoid
5 X4 A auxiliary material valve open state 14 Y2 y
valve
6 X5 A auxiliary material valve closed 15 V3 B auxiliary material solenoid
state valve
7 X6 B auxiliary material valve open state 16 Y4 Discharge solenoid valve
B auxiliary material valve closed I
8 X7 i 17 Y5 Stirring Motor Contactor
state
9 X10 Stirring motor running status

It can be seen that this is a process of selecting a structure. When producing a product, only one of A or B can be selected. It is

only possible to switch varieties after production is completed. At the same time, there is also a selection and jump structure in the

process, that is, the cleaning step.

The following is the sequential function chart program and the corresponding ladder program.

To process product'
different from last time, |
enter the rinsing step 520

Rinsing time (5 min) is up.” —

-— Start and stop the

programi section

) @— Initial step

[=

To process the
=T=—same product

vSZI as the last
time, enter next

step

Add major ingredient

._ I%i

Branch for —™

“™— Branch for

product A I 522 ] I

(=1

——

S0

The mix_ing step

523 ] product B

Time (20 min) is up

. EZQ_ The evacuation step

Evacuation complete

Mark the product type
this time for the next

round

Enter the next round
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I"Reset M1

sul
—

M3/

wy

vy

EST

*Start the operation®/

1*D1 stands for the last product. 0: product A. 1: product B.*/

I*D2 stands for the next product. 0: product A. 1: product B.*/

[*M3 is the startup flag."/

0 n )
0 ® )
u3 )

X0 X1 n
—y p—l >
n
d i th—o{ SEIT )
I*Stop the operation™/
X0
ped ed IEST M) 3 ]
X1
—4—f BT S0 )
{ INT S0 7 )
{ I8T Y0 6 )

I*Product selection operation®/
/*M1 is the screen operation bit of HMI interface.*/

M2 means the two adjacent products are different.”/

It
s ni
Bl—cs> | — 44 & I Iz H SET Mz
nz
1 ——{ SET  sz0 1
nz szt
—] >
20 0
W l—<s>—-+ 3
T4
— 2
h TN 3000 ]
T
L — sET 321 ]
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I"Open the major ingredient value to add major ingredient.”/

s21 n
®—<s >

= Do 2000 b

8
o

H s&r sz )

Do 2000 H

8

H Se&r S23 )
[*Open ingredient A valve to add minor ingredient A.*/

S22 T2

"—(S)—r b}
= W 2500 M SIS )

[*Open ingredient B valve to add minor ingredient B.*/

23 13

n—(5)—[( b
: 0 2600 M SIT S )

[*Start the mixer.*/

I"Mix for 20 minutes.”/

S24 s
WS >—< D

{ TN T2 12000 )
2
ey —{ SZr S5 )

I"Open the evacuation valve to evacuate finished product.”/

I"When the left material is less than 20 kg and half-minute has passed, enter the next step.”/

$25 Y4
MOY—<S>—< )
i < » 20 H T8 13 300 )
3
] —{ S 2% )
$26
Mif—<S>—{ WV R D1 )
w0 s0
] — )
Mzl kT )

7.5.3 Parallel structure

The following example is a packaging machine for bottled products. The packaging machine is to cap the bottled product and then
apply the product label. In this process, the bottle caps and labels are inspected, and the defective products are removed by the
subsequent rejecting device, and the genuine products can be directly sent to the next process. If there is no bottle sent from the
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previous process, the related capping and labeling processes will not work. The three processes are carried out at the same time,
and the turntable goes one station at a time. The following figure is a schematic diagram of the production equipment.

Eliminating
Labelling cylinder Y3
. . cylinder Y2 | | abelling cylinder
Capping S rosl BACK X11 Eliminating cylinder
cylinder Y1 rod BACK X12
Capping cylinder abelling cylinder
rod OUT X6 Eliminating cylinder
" AU rod OUT X5
a
Rotary plate of the = AL p m—
packing machine —|
Running direction of Bottled Bottled Bottled
the rotary palte product product product
Exit of rotary plate
Entrance of rotary
plate
Cap in position Rotary plate motor Y0 .
detection switch X2 X . S Exit of
Labelling cylinder Y2 & disqualified
Q bq,‘q’ products
>
detection switch X1

When running, the turntable moves one station at a time, which is detected by the X0 proximity switch. At each station the carousel
stops until all operations are complete. The capping, labeling, and rejecting mechanisms are all driven by the cylinder, and
respectively detect the cylinder stroke in place and the cylinder return complete signal.

The table of input points and output points is shown below:

Serial number| Point address Monitoring object Serial number|  Point address Monitoring object

Turntable station detection

1 X0 . ) 8 X10 Covered return trip completed
proximity switch

There is a bottle detection

2 X1 . L . 9 X11 Labeling is complete
photoelectric switch in the station

Cover is detecting photoelectric

3 X2 . 10 X12 Eliminate the return trip
switch

4 X3 Labeling detection device 11 YO Turntable Motor

5 X5 Eliminate the stroke in place 12 Y1 capped cylinder

6 X6 Labeling stroke in place 13 Y2 Labeling cylinder

7 X7 Cover travel in place 14 Y3 reject cylinder

By analyzing the production process, it can be seen that this is a process with a parallel branch structure. After the turntable rotation
step is completed, the operations of the three stations are performed in parallel, and the equipment will not proceed to the next step
until all operations are completed. The following is the sequential function chart program and the corresponding ladder program.

In the program, M1-M3 are the genuine marks for the three processes of capping, labeling, and rejection.

When the capping process goes to S22, X2 is used to detect whether the capping is successful (the cap is positive), and the cap is
set to M1, indicating that the capping process produces genuine products; when the labeling process goes to S25, X3 is used to
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detect whether the label is attached If it is not correctly attached, reset M2, indicating that the labeling process produces defective
products; when all the processes are over, in step S29, the state of M2 is passed to M3, and then the state of M1 is passed to M2.
The capping process detects whether there is a bottle in place according to X1. If there is no bottle in place, the capping operation
is not performed; when the labeling process starts to run, when M2 is ON, it indicates that the genuine product of the capping
process has arrived, and the labeling operation is performed, and M2 is OFF to indicate that The defective product is in place, and
the labeling operation is not performed; the rejection process is selected and executed according to the M3 Sign. When it is ON, it
indicates the genuine product, and the rejection operation is not performed. When it is OFF, the defective product is rejected. Wait
for the next step and process.

) Start and stop the program section

= ]7 Initial step

o When a X0 rising edge is  The labelling o
; 3 detected ~ procedures - — The eliminating
Lf:zcc;%‘::sg. — : ; I:i/:l M2 qualification f ; procedure.s
23 ok fl *
. ED . . S . 2 . S0 N M3 qualification
flag
Transfer ’
conditions i X
S30 527 S32
: . Jump when no Jump upon Jump upon
Ca operatiol — . o p up
ERRACEREATONS: [~ .bottleisin . Misqualified product™ qualified product
Mark the qualified S22 I position 525 S3 Elimination
product (M1) ° ’ ’ ‘Labelling operation : operation
o v —c— e
' | 508k I ’ " [s30x% | Mark the qualified [ g3 i Reset Fhé M3
. . . . product (M2) . . disqualification
flag
* Parallel merge
529 I
Transfer the. qualification flag states
from M1 to M2 and M2 to M3
S0
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X13 X14
— —At—— —{ SIT S

Start the switch Emergency switch

X13
—{ At IBT M 3
Start the switch Capping qualified
X14
44—y BT 2 )

Emergency switch

{ ZEST 20 13

S0 Y0
—<S )

Rotary plate motor

I"Initial step. Transfer condition: rising edge of X0, indicating rotary plate in position.*/

X0
——d{t—{ SET S20 ]
Plate in position
{ SET S23 ]
{ SET S ]
*Capping?*/
S20 X1
B <S> —{ SEIr s21
Bottle in position
X1 S28
11 C )

Bottle in position
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$21
—< S >—

1
e S

Capping
cylinder

X7

S22

Capping
cylinder rod

X2

Capping
check

X10

I"Labelling*/

S23

Capping rod
back

Labelling
qualified

S24
—< S >—

LabJﬁng

qualified

12

[ Labelling

cylinder

X6

d L

L ————t—o SET S22

<S> —{ SIr m )

Capping
qualified

— b——t—{ SET 528

(S >—— —{ SET S )

S30
)

—< S >—

L Ll
Labelling rod
cut

X3
—4

i Labelling
detection

X11
] |

{t—{ SET S5

BT w2 )

Labelling
qualified

I"Elimination”/

S2%
—< S >—

L s
Labelling rod
back

u3
—4

Elimination
success

Elimination
success

it—{ SET SX

S32
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s21 3
NMOp—<S$>—<

) Eliminating
cylinder

XS
i b it—{ SEIT  s3

Eliminating rod

out
S31 X12
Np—<S > i} {t—{ SET SX

Eliminating rod

back
KX 74
MY—<S>—{ BT m )
Elimination
success

I*Transfer condition for parallel merge*/

s28 S30 s32 X10 X11 X1z

N13| s s s 1 1 | A

Capping rod Labelling Eiminating
back rod back rod back

I*Transfer capping qualified M1 state to labelling qualified state M2*/

I*Transfer labelling qualified M2 to elimination(of disqualified) success state M3*/
S29 n2
N4—< S >—v-q] SET 3 ]
Labelling .
qualified
BT ® ]
Labelling
qualified
n
- SET  m ]
Labelling
Capping
qualified qualified
BT M ]
Capping
qualified
Suo SO
—_— —C )
NISH RET )

SET

s29

o
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Chapter 8 High Speed Input

Chapter 8 High Speed Input
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8.1 High-Speed Counter

8.1.1 High-speed counter configuration

D VIC-B general model has 8 high-speed input ports X0~X7, of which 2 are S0KHz and 6 are 10KHz, which can realize
single-phase single counting, single-phase double counting or AB-phase counting and high-speed interrupt function.

(2) VIC-S series general-purpose models have 8 high-speed input ports X0~X7, support the highest pulse input frequency
of 200KHz, and can realize single-phase single counting, single-phase double counting or AB-phase counting and high-speed
interrupt function.

(3 The built-in high-speed counters of VIC Series small PLC are shown in the following table: according to the number of
the counters, they are allocated to the input X0~X7.
) High-speed counter configuration table
nput point Highest frequency KHZ
VIC
Counter X0 X1 X2 X3 X4 X5 X6 X7 VIC-B VIC-S -P
Increase/
C236 decrease
Increase/
C237 decrease 50 200
Increase/
C238 decrease
Increase/
C239 decrease
Increase/de
C240 crease 10
Increase/
C241 decrease
Increase/
C242 decrease
Increase/
C243 decrease 200
Increase/d 50
Single- C244 ecrease Reset 200
phase Increase/de 10 200
single- | C245 crease Reset
ended Increase/ Start 50 200
counting | C246 decrease Reset up
input Increase/de 10 200
method | C247 crease Reset Start up
C248 Increase Reduce 30 200
C249 Increase Reduce 200
C250 Increase Reduce 5 200
C251 Increase Reduce 200
Single- 30 200
phase C252 Increase Reduce Reset 200
up/down | €253 Increase Reduce Reset 5 200
count 30 200
input C254 Increase Reduce Reset Start up 200
mode C255 Increase Reduce Reset Start up 5 200
C256 Phase A Phase B 30 200
C257 Phase A Phase B 200
C258 Phase A Phase B 5
C259 Phase A Phase B
Two- C260 Phase A | Phase B Reset 30 200
phase 5 200
counting | C261 Phase A Phase B Reset 200
input C262 | Phase A | Phase B Reset Start up 30 200
method | C263 Phase A Phase B Reset Start up 5 200
(4 The high-speed counter performs actions according to specific inputs in the manner shown in the above table, and
processes high-speed actions according to interrupts. The counting action has nothing to do with the scan cycle of the PLC.
(5) This type of counter is a 32-bit up-counting/down-counting type counter. According to different up-counting/down-

counting switching methods, it can be divided into the following four types:
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Counting method

Counting action

Single-phase single-
ended counting input

According to the ON/OFF of SM236~SM247, the corresponding C236~C247 is counted down/up counted
respectively

Single-phase up/down
count input

Corresponding to the action of up-counting input or down-counting input, the counters C248 ~C255 automatically
up/down count. Through SM248~SM255, the current counting direction of the corresponding counter can be
known. When the SM element is OFF, it counts up, and when it is ON, it counts down.

Two-phase counting
input

When SM100~SM103 are set to OFF, the counters C256~C263 do automatic normal up/down counting
according to the two-phase input. Through SM256 ~SM263, the current counting direction of the corresponding

counter can be known. When the SM element is OFF, it is up counting, and when it is ON, it is down counting. The
count direction is defined as follows:

Two-phase quadruple
count input

When SM100~SM103 are set to ON, the counters C256~C263 will automatically count up and down with
quadruple frequency according to the two-phase input. Through SM256~SM263, the current counting direction of
the corresponding counter can be known. When the SM element is OFF, it counts up, and when it is ON, it counts
down. count. The count direction is defined as follows:

+1 +1 +1 -1 -1 -1 -1
ON
A
OFFF
ON
B
OFF
+1 +1 +1 +1 -1 -1 -1 -1

8.1.2 The relationship between high-speed counter and SM element

(1) Number of special auxiliary relays for up-count/down-count switchit

(3) Number of special auxiliary relay for counting
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Counter Increase/decrease
Type . Counter .
number settings Type number Increase/decrease monitor
C238 SVI238 C249 SM249
C239 SVI239 C250 SM250
C240 SMI220 Single-phase C251 SM251
Single-phase single-ended C241 SM241 up/down count input c252 SM252
counting input C242 SM242 €253 SM253
c243 SM243 c254 SM254
c244 SM244 €255 SM255
C245 SM245 €256 SM256
C246 SM246 c257 SM257
Cc247 SM247 €258 SM258
SM element is ON for down counting, OFF for up counting (default is FFO) Two-ph.ase counting Eigi zMizz
. - - input M
(2) Special auxiliary relay number for quadruple frequency switching 61 SV26L
Type g::nult:rr Quadruple setting C262 SM262
C263 SM263
C256 SM100
C257 SM101
C258 SM102
C259 SM103
Two-phase counting input C260 SM100
C261 SM102
C262
SM100
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C263
SM102

SM element is ON for quadruple frequency mode, OFF is no frequency
multiplication (default is OFF)

8.1.3 How to use the high-speed counter

(1) How to use the single-phase single-ended counting input high-speed counter
Features of single-phase single-ended counting input high-speed counter: pulse input only when OFF—1It counts when it is ON,
and the increment or decrement of the counter is determined by the corresponding special auxiliary relay SM. A sample program

is shown below:

3
C244 3 ]

o
C244 ]

The timing operation diagram of the contacts in the program:

When X10is ON, C244 is resat regardiass of X711,

: When X11 is OM, C244 stars to count
| Whan X2 and SM244 are OFF, C244 counts up |
When %11 and X2 s O
I'When the count value of C244 reachas 3, state of C244 e K11 and X2 s ON
| contact changes. |
|

C244 is cleared, and the contact is

|
|
| | reset.
| | When X12 changes from OFF to OR, SM244 s ON
%3 : | and C244 counts down
{ t
T T
x11 | | | |
| | I
e ! 1
XB | |
| |
| |
| |
| |

I
I
T
Shi244 :
I
i
i

when used in DHSCS, DHSCR, DHSZ, DHSP, and DHST instructions, can frigger cperations or
cantrals frea from tha scan cycle.

(2) How to use the single-phase up-down count input high-speed counter

Features of single-phase up-down count input high-speed counter: pulse input only when OFF—It counts when ON, and the
increment or decrement of the counter is determined by two input points respectively. The corresponding special auxiliary relay
SM is the current increase and decrease state of the high-speed counter.

A sample program is shown below:
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SM255 T3
———C .
¥i1 -3
- —{ HCNT C255 3
C255 T2
>
¥10 OFF
| —{ RST (285 ]

The timing operation diagram of the contacts in the program:

: When X10 is ON, C255 is reset regardless of X11 and X7

| When X11 and X7 are ON, C255 starls to count

| Wher X4 changes from OFF to ON, C255 counts up; SM255 is
| OFF

| | When the count value of C255 reaches 3,

| slate of C255 contact changes
When X4 changes from OFF to ON
nts down. SM255 is ON.

X6

When X11 and X7 are ON, X6 is ON,
C255is cleared, and the cantact is
rasel.

|
|
|
|
I
X1 |
|

L

C255 contact

Nota

1. Counter input points: X4 and X5
2. High-Spes
controls free from the scan cycla

unters, when used in DHSCS, DHSCR, DHSZ, DHSP. and DHST instructons, can trigger operations of

(3) How to use the two-phase counting input high-speed counter

Features of two-phase count input high-speed counter: pulse input only when OFF—When it is ON, it counts, and the increment

or decrement of the counter is determined by the phase difference between the two input points. The special auxiliary relay (SM

element) corresponding to the high-speed counter is the current increase or decrease state of the high-speed counter.

A sample program is shown below:

sMzez T3
2
T11 0
. W[ HCNT Cz82
c262 T2
—
110 OFF
y—+ ] ERST cC262
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The timing operation diagram of the contacts in the program:

When X10 is ON. C262 is resel regardless of X11 and X3,
1'When X11 and X3 are ON, G262 starts 1o count
Dihen %0 is ON and X1 changes from OFF to ON, G282 counts
lup: sM262 is OFF
I I 'When the count value of G262 reaches 3,

| state of G262 contact changes,

When X11 and X3 ara ON, X2 is ON
G262 is clearad, and the contaclt is

I
|
I
|
I
|
I
I
I
I
1
Il
I
I
|
I

X10 I—

o MU LU UL LU

|
| | When X0 is ON and X1 changes from reset.
! I | QM o OFF, G262 counls down, SM262
x2 : I iz ON |
i ; ;
x11 ! | |
| | |
T t
X3 I I
—_ i |
| |
| |
| I
|

sSMziez

£ o

C262 contact

Note;

1. Countar input polnts: X0 and X1,

2. High-Speed counters, when used in DHSCS, DHSCR, DHSZ. DHSP, and DHET instructions, can triagar operalions or
controls free fram the scan cycla

(4) How to use the double-phase quadruple frequency count input high-speed counter

Features of the dual-phase quadruple counting input high-speed counter: The pulse dual input counts at both OFF—~ON and ON—

OFF, and the counter is incremented or decremented by the phase difference between the two input points, respectively. The special

auxiliary relay (SM element) corresponding to the high-speed counter is the current high-speed counter increment/decrement state.

The program demonstration is shown below:

SHO SH100
N7 ——_ | >
SMz62 T3
g — - 3
X1l 0
N9 ————— HCNT Cz62 3 ]
0262 72
Mo— - 2
X10 OFF

Wii— — RET  cC26Z ]
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The timing operation diagram of the contacts in the program:

|
| When X10 is ON. C262 is reset regardless of X11 and X3,
I I'When X11 and X3 are ON, CZE2 starts 1o count
I 1'When X0 is OK and X1 changes from OFF to ON, C262 counts
I lup SM262is OFF . . e
| When the count value of C262 reaches 3, (,\‘Iglru ._X1 ”_:Jx" "I""N “‘ T (:N
11! stale of G262 tact cha bd iz clearad. and the contact is
1 I'"When X0 is ON and X1 changes from regel,
) I | ON ta OFF, G262 counls down, SM262 f
2 1! lis ON |
T + T
1+ t
X1 1! |
11 |
| T
a
X3 | | |
| |
X10 | I
|
I |
s N S T S I S N |
| + |
[
X1 I | | | |
!
t I
11
SM2E2 ‘ l
1
| 5 |
1 4 4
3 3 3
26z - L2
i ; ]
3
; I
; 5
o N -
G262 contact
Mate;
1. Counter input points: X0 and X1,
2. High-Spead counters, when usad in DHSCS, DHSCR, DHSZ, DHSP, and DHET instructions, can trigger operations or
contrals free from the scan oycle.

8.1.4 Precautions for high-speed counters

(1) Classification of high-speed counters;

CO0~C235for software counters; C236~C2631t is a hardware counter (not affected by the scan cycle), and it should be selected
reasonably according to different usage modes.
(2) Frequency sum limit;

When multiple high-speed counters (hardware counter method) are used at the same time, or when high-speed counters (hardware
counter method) are used together with the SPD instruction,

The total input frequency of VIC-B series cannot exceed 60kHz.
(3) For VIC-B series, when multiple software high-speed counters or high-speed counters and SPDs are used at the same time, the

total number of input frequencies is shown in the following table:

Conditions of Use Total number of input frequencies
DHSCS, DHSCR, DHSCI, DHSZ, DHSP, DHST are not used <60kHz
DHSCS, DHSCR, DHSCI, DHSP, DHST are used <30kHz
DHSZ has use <20kHz

(4) VIC-S series supports the simultaneous use of 8 channels of 200KHz high-speed counters, and the total input frequency sum is
1600KHz.

Notice

Input points X0~X7 are used as input signals in functions such as high-speed counter, SPD frequency measurement command,
pulse capture, and external interrupt. Since several different functions may use the same input point or points, these functions
cannot be used at the same time. When programming the PLC, only one of the multiple functions corresponding to each input point
can be used. If the input points of X0~X7 are used repeatedly in the user program, the user program cannot be compiled.
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Input Interrupt

1) Input interrupts can be divided into rising edge interrupts, falling edge interrupts and counter interrupts. The interrupt numbers

corresponding to X0~X7 are as follows:

Rising edge interrupt Falling edge interrupt
Port Interrupt Corresponding | Interrupt Enable Port Interrupt Corresponding Interrupt
number interrupt source SM number interrupt source Enable SM
X0 X0 rising edge X0 8 X0 falling edge
0 . SM25 . SM33
interrupt interrupt
X1 X1 rising edge X1 9 X1 falling edge
1 . SM26 . SM34
interrupt interrupt
X2 X2 rising edge X2 10 X2 falling edge
2 . Sm27 . SM35
interrupt interrupt
X3 X3 rising ed X3 11 X3 falling ed
3 : rising edge SM28 .a ing edge SM36
interrupt interrupt
X4 X4 rising ed X4 12 X4 falling ed
4 : rising edge SM29 .a ing edge SM37
interrupt interrupt
X5 X5 rising ed X5 13 X5 falling ed
5 : rising edge SM30 .a ing edge SM38
interrupt interrupt
X6 X6 rising ed X6 14 X6 falling ed
6 : rising edge SM31 .a ing edge SM39
interrupt interrupt
X7 X7 rising edge X7 15 X7 falling edge
7 RITISING 808 gmz2 (NI 8| smap
interrupt interrupt

2) Interrupt use

Interrupt needs to be used in conjunction with the interrupt subroutine. Select the interrupt event in the properties of the

interrupt subroutine, that is, set the interrupt event number. In the case of "interrupt enable" and the corresponding

interrupt enable control SM element is ON, when the set When an interrupt event occurs, the PLC system suspends the

normal execution of the main program (remember the current pause point), starts executing the interrupt subroutine from

the address entry specified by (2), and returns to the pause point of the main program after the execution is completed,

and continues to execute the main program. Because the PLC system takes high priority response processing to the

interrupt signal, it is not affected by the scan time.

Project Manager 2 x [M] MAIN *
=5 12323 Variable a
=23 Program block
M MAIN
[51SBR 1
@m-_- |
Open
[ Globa
E Data | Delete
= Syster step 1
& Exten: Encrypt/Decrypt

i Cross reference tab

INT 1

Program
name

Interrupt
event

Program
description

X

Author

‘XO input rising edge interrupt(Interrupt no.1

.|

step 2

step 3

o |

Cancel

Notice

After the "interrupt enable" Sign corresponding to each interrupt is turned on, the "global interrupt enable" needs to be turned on,
that is, the interrupt function can be enabled only after executing the EI instruction (instruction programming: LD SMO; EI); if the
global interrupt is disabled EI command, all interrupt responses are disabled. When the interrupt enable setting Sign of the input
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number is enabled and the input signal satisfies the interrupt setting, the corresponding interrupt subroutine will be executed. For
details, please refer to Chapter 9 Interruption

8.3 External Pulse Capture Function

The hardware input points that support the external pulse capture function are X0~X7. The corresponding SM device table is as

follows:
Input hardware port Device SM
X0 SM90
X1 SMa1
X2 SM92
X3 SM93
X4 SM94
X5 SM95
X6 SM96
X7 SM97
Notice

1. When the external input point changes from OFF to ON, the SM device of the corresponding port is turned ON.

2. SM90 to SM97 are cleared at the start of the user program.

3. When using pulse capture, it is still necessary to abide by the limitation of the sum of the input pulse frequency of each PLC
series, otherwise an abnormality may occur.

4. Using the high-speed counter or SPD command corresponding to HCNT on the same input point, regardless of whether the
command is valid or not, the pulse capture is invalid after the first scan cycle.
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Chapter 9 Interrupt

Chapter 9 [ a1 0=T4 U] o] PP PPPRPP 234
Q.1 INEEITUPE OVEIVIEW ...ttt ettt ettt h et st e s e st e te e b e st e b e s b e s e e st e teebe s b e s b et e s eRs ek e ebeebe st et e s enbeseeseebesbe st e s enseseeneans 235
9.2 Interrupt Event Handling MEChANISI ..ottt ettt 235
9.3 THMEA INEEITUDE ..ttt bbbt bbbkt b Rt b R E bbb e bR e b bt e bbb ekt b e n e b et bbb ettt et et b et 236
9.4 EXEEINAL INTEITUDE ....vee ettt f e Rt R e bbbt bRt et r et b e nr e 237
9.5 High-Speed COUNTEE INTEITUDL .......c.iiiiiiiteiit ettt h e et bbbt nn et n e 239
9.6 Pulse Output COMPIETION TNTEITUDT.......c.viiiiiteireeiii ettt bbbt r e 241
9.7 SEIIAI POIt INTEITUPDL ... vttt b et bbbt b e bRt b bt e bbb e bt ekt e bt b st bttt et et et 242
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Interrupt Overview

Interrupt overview: Not affected by the scan cycle of the main program, the interrupt function is used as a trigger
signal to execute the interrupt program (interrupt subroutine) function immediately.

In general high-speed signal application processing, the delay caused by the scanning cycle and the time deviation
have an impact on the mechanical action. This situation can be obtained.

to improve.

9.2 Interrupt Event Handling Mechanism

A. Interrupt handling mechanism

1. When an interrupt event occurs and the interrupt event has been enabled, the interrupt event number will be
added to the interrupt request queue record. The interrupt request queue is a first-in, first-out queue with a
depth of 8.

B. The system handles interrupt requests:

1. When the system detects that the interrupt request queue is not empty, the system interrupts the normal
execution flow of the user program.

2. The system queries the queue head record of the interrupt request queue. The queue head records the number
of the first interrupt event, and the user interrupt program corresponding to the interrupt event number will be
called and executed.

3. When the corresponding interrupt program is executed (the interrupt return instruction is executed), the
interrupt request is processed, the queue head record of the request queue will be deleted from the queue, the
next record in the request queue becomes the queue head record, and then The record will also move forward
one position.

4. The system detects again whether the interrupt request queue is empty. If it is not empty, the above steps are
executed in a loop until the interrupt request queue is empty.

5. When the interrupt request queue is empty, the system returns to the execution flow of the interrupted main
program to continue execution.

C. The system only processes one interrupt request at a time. If the system is processing an interrupt request, the
newly occurred interrupt event will not be responded immediately, but will be recorded at the end of the interrupt
request queue, waiting for the system to process the previous interrupt. After the request, the interrupt request is
processed.

D. When the number of records in the interrupt request queue reaches 8, the system will automatically shield new
interrupt events, and new interrupt events cannot be added to the interrupt queue. Until all requests in the interrupt
request queue have been processed and the interrupted main program has also been executed, the system will release
the shield.

Notice

1. The interrupt program time should not be too long, otherwise other interrupt events will be masked (interrupt
request is lost), the system scan time is too long, and the execution efficiency of the main program is low.

2. It is forbidden to call other user subroutines in the interrupt program.

3. To refresh the I/O immediately in the interrupt, please use the immediate refresh instruction (REF). Note that the
execution time of REF is related to the number of I/O points to be refreshed.

4. To make a certain type of interrupt event generate an interrupt request, it should be ensured that the interrupt event
Sign to which the interrupt request belongs should be enabled (each type of interrupt event enable/disable control,
there are related SM components. To enable a certain type of interrupt event, the corresponding SM element should
be turned ON) and the global interrupt enable Sign is turned on.

5. If a corresponding interrupt request is generated, but there is no corresponding interrupt program in the user
program, the system will also respond to the interrupt request, but only do empty operations.
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9.3 Timed Interrupt

A. Overview of timed interrupts

1. Timing interrupt is not affected by the scan cycle, and executes an interrupt program according to the set timing
value.

B. Applicable occasions

1. The timing interrupt program is mainly used in the occasions that require timing processing and the system is
required to deal with it in time, such as timing sampling of analog input, and timing refresh of analog output according
to a certain waveform.

C. VIC Series PLC provides users with 3 timing interrupt resources, as shown below:

Timed interrupt Interrupt event number Timing set value (SD) Enable Control (SM)
0 22 SDA47 (1~32767ms) SM47
1 23 SD48(1~32767ms)) SM48
2 24 SD49 (1~32767ms)) SM49
Notice

[

. When the timed interrupt is disabled, the timed interrupt that has been added to the interrupt queue is still executed.
2. When the timer interrupt is disabled and then enabled, the timing of the timer will start from zero.

3. If you want to change the setting of the interrupt timing value while the program is running, it is recommended to
follow the steps below: first disable the timing interrupt, change the setting of the timing value, and then enable the
interrupt.

D. Demonstration of timed interruption cases/Edl

This example uses the timer interrupt 0 function to flip the output of YO once a second, so that YO has the effect of
timed flickering.

(1) Write the interrupt program, double-click "INT 1" to edit the processing code when the interrupt is triggered.

Project Manager 2 x (M MAIN[T] INT_1 x

e~ 12323 Variable addr.|Variable Name |Variable Type Data Type |[Comments

2
&2 Program block .

M MAIN TEMP BOOL
5 SBR 1 Double click
[s Global variable table
[£ Data block
= System block
£+ Extension Modules Yo Yo
£ Cross reference table
= Element monitoring te
= Instruction Wizard
%« Communication Confif
= COMO
< COM1
= COM2
=% PLC Communication

/*/*Flip YO*/*/

@

/*Refresh immediately*/

REF Yo 8 ]
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(2) Specify the corresponding interrupt event number for the interrupt program:

Project Manager # x [M MAIN - [INT 1 X
S E 12323 Variable a |
=53 Program block

) Program INT 1
-~ MAIN e ] . Author

- [E]SBR 1
: = | Interru iming i
; pt timing interrupt O(Interrupt no.=22
o= T Al [timing pt O(Interrup )
& Globig Delete Program
~[E Data | 2 step 2

description
w--[= Systet ep |

% Eton Encwpt/Dﬁprt |
=2 Cross reference tab I

step 3 OK Cancel

(3) Double-click (1) in the main program, write the code for setting and enabling timing interrupts.

Project Manager 2 x| M MAIN* x |[T]INT 1|
8 E 12323 Variable addr. Variable Name Variable Type _Dat
lock -
M MAIN » | TEMP |BOC
SBR 1
1 INT Pouble click
L1 Global variable table /*Set timer interrupt time (ms) */
= Data block

== System block
@ Extension Modules
£ Cross reference table l— —— wMov 1000 sD47 ]
= Element monitoring te
= Instruction Wizard
& Communication Confi
- COMO
-« COM1
-« COM2
w--=% PLC Communication

e B

-

m

/*Timer enable interrupt*/

SM1

— —{ sET sM47 1

Initial ru Timed inte
nning puls rruption 0

/*Total interrupts allowed*/

SMO

Monitor op

9.4 External Interrupt

A. Describtion of external interrupt
The interrupt subroutine is executed using the input signals of input X0~X7.
B. Applicable scenarios

Since external input signals can be processed without being affected by the operation cycle of the programmable

controller, it is suitable for performing high-speed control and obtaining short-time pulses.

rush.

C. Matters needing attention

1. The maximum response frequency of the system to external signals is 1k. External events over 1k may be lost.

2. The rising edge and falling edge interrupts can be used at the same time for the same port. All external interrupts
are valid only when the total interrupt control EI is valid and the corresponding interrupt enable SM is valid.
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3. The single input pulse frequency of VIC-B series X0~X7 is less than 10KHz; the single input pulse frequency of
VIC-S  series X0~X7 is less than 200KHz.

The external interrupt numbers are shown in the following table:

Rising edge interrupt Falling edge interrupt
Port Interrupt Corresponding Interrupt Port Interrupt | Corresponding Interrupt
number interrupt source | Enable SM number | interrupt source Enable SM
X0 X0 rising edge X0 8 X0 falling edge
0 . SM25 . SM33
interrupt interrupt
X1 X1 rising edge X1 9 X1 falling edge
1 . SM26 . SM34
interrupt interrupt
X2 X2 rising edge X2 10 X2 falling edge
2 . SM27 . SM35
interrupt interrupt
X3 X3 rising edge X3 11 X3 falling edge
3 . SM28 . SM36
interrupt interrupt
X4 X4 risin X4 12 X4 falli
4 fisingedge | o 1oq falling edge | )07
interrupt interrupt
X5 X5 rising ed X5 13 X5 falling ed
5 _rlsmge ge SM30 .a ing edge SM38
interrupt interrupt
X6 X6 rising ed X6 14 X6 falling ed
6 _rlsmg edge SM31 .a ing edge SM39
interrupt interrupt
X7 X7 rising ed X7 15 X7 falling ed
7 _rlsmg edge SM32 .a ing edge SM40
interrupt interrupt

D. Demonstration of external interrupt cases

In this example, the external interrupt 0 function corresponding to X0 is used, and DO is self-added according to the
input event of the rising edge of XO0.

(1) Write an interrupt program, and the DO register will increase by 1 every time the interrupt is entered. For each
interrupt, the corresponding interrupt number must be selected.

The specific operation is shown in the following figure.

Project Manager 7 x [M mAIN ° /*Register self-adding 1*/
e~ 12323 Variable a
=21 Program block
M MAIN mwe o ]
SBR 1
N I
Il Open X
[ Globa
=l Data | Delete
=
w-E Systel step 1 Program  INT_1 A
& Exten: Encrypt/Decrypt

Interrupt |X0 input trailing edge interrupt(Interrupt no
l event

iz Cross reference tab

Program step 2
description

step 3 OK Cancel

(2) Double-click @ to write the EI instruction in the main program, and make the interrupt enable SM25

corresponding to the X0 input rising edge interrupt valid.
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'roject Manager Bix M| MAIN* x |[1]INT_1
012323 Variable addr.|Variable Name Variable
= ock I -
M MAIN TEMP
[5ISBR 1 §
T INT 1 Double click
[ Global variable table /*Total interrupts allowed*/
[l Data block

o O B -
[ G [ )

]

= COMO
= COM1
-~ COM2

@& System block
& Extension Modules

i Cross reference table
= Element monitoring te
= Instruction Wizard siating e
«' Communication Confif

=~ PLC Communication

/*X0 rising edge enable*/

SM25

(3) Program description: When the rising edge of the X0 signal is valid, the interrupt service routine is executed, and

the DO register is incremented by 1.

9.5 High-Speed Counter Interrupt

A. High-speed counter interrupt description

Interrupt using the current value of the high-speed counter HCNT instruction. Used together with the DHSCI

instruction, when the current value of the high-speed counter reaches the specified value of DHSCI

When the interrupt program is executed.

B. Conditions of use

The high-speed counter interrupt must be used in conjunction with the high-speed HCNT drive instruction or the

DHSCI instruction to generate a high-speed counter interrupt according to the count value of the high-speed counter.

In the high-speed interrupt program, the user can write programs related to external pulse input. All high-speed

counter interrupts (33 to 40) are only valid when the total interrupt control El is valid and the corresponding interrupt

enable Sign is valid. Interrupt numbers are shown in the table below

Interrupt event number Corresponding to the interrupt Interrupt Enable Control SM
event
33 High-speed counter interrupt 0 SM58
34 High-speed counter interrupt 1 SM58
35 High-speed counter interrupt 2 SM58
36 High-speed counter interrupt 3 SM58
37 High-speed counter interrupt 4 SM58
38 High-speed counter interrupt 5 SM58
39 High-speed counter interrupt 6 SM58
40 High-speed counter interrupt 7 SM58

C. High-speed counter interrupt case demonstrationfd

This example uses the interrupt instruction function of the high-speed counter corresponding to X0. When the value

of the high-speed counter C236 reaches the data specified by DHSCI, the interrupt program with interrupt number

33 is responded to, and the DO register in the interrupt program is incremented by 1.
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1. Program the interrupt subroutine. The corresponding interrupt number must be selected for each interrupt
subroutine, as shown in the following figure.

Project Manager 7 x \7[ﬁ MAIN *
= Q 12323 Variable a /%D0 register self-adds 1*/
=23 Program block |
M MAIN -
E] SBR 1 — —— Ivc hali] 1
= I
S| IN | B INT 1 X |
[ Globa
Delete

[El Data |

w--= Syster step 1 ﬁ;ﬁ;ﬂm INT_1 Author

| Encrypt/Decrypt
< Exten T | Interrupt |high speed counter interrupt O(Interrupt no.

=2 Cross reference tab| event
Program
description step 2
step 3 oK I Cancel |

2.Double-click (1) to enter the main program and write the EI instruction to enable the interrupt enable SM58 of
the high-speed counter interrupt. Drive the high-speed counter C236, and drive the high-speed counter interrupt
instruction.
Project Manager #x| M MAIN* x
a-52 12323 I ‘

=53 Program block
| @ MAIN /*High-speed counter 0 enable on*/

[SISBR 1 .
LINT 1 Double click - -

-[1] Global variable table — — D]
[El Data block fonitor op High speed
® SyStem block erating po counter i
-+ Extension Modules

w2 Cross reference table
=--# Element monitoring table
w--= Instruction Wizard

/*Rllow interrupts to open*/

SMO
=% Communication Config — — E ]
-4 COMO fonitor op
: <« COM1 erating po
< COM2
[ PLC Communication /*Drive the high-speed counter corresponding to X0%/

HCNT Cc23¢ 10000 1

/*Set C236 current value to 10000 Generate interrupt?/

SMO

—— +——{ pHEsct 10000 C236 33 1

Monitor op

erating po

3. Program description: When the high-speed counter C236=1000, an interrupt is generated, the interrupt service routine is executed, and the
DO register is incremented by 1.
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9.6 Pulse Output Completion Interrupt

A. Pulse output completion interrupt

1. When the enable Signs SM50, SM51, and SM52 (corresponding to YO~Y2 respectively) of VIC-B series are ON,
in the positioning commands such as PLSY, PLSR, DRVA, DRV, etc., the pulse output completion can be interrupted.
The related processing is carried out in the interrupt subroutine.

2. When the enable Signs SM50, SM51, SM52, SM53, SM54, SM56, and SM57 (corresponding to YO~Y7) are ON,
the VIC-S series can implement pulses in positioning commands such as PLSY, PLSR, DRVA, and DRVI. The output
completes interrupt, and the user can perform related processing in the interrupt subroutine.

B. The interrupt enable relationship corresponding to the pulse completion interrupt is shown in the table:

Port Interrupt event Corresponding to the interrupt event Interrupt Enable Control SM
number
YO0 25 High-speed output complete interrupt 0 SM50
Y1 26 High-speed output complete interrupt 1 SM51
Y2 27 High-speed output complete interrupt 2 SM52
Y3 28 High-speed output complete interrupt 3 SM53
Y4 29 High-speed output complete interrupt 4 SM54
Y5 30 High-speed output complete interrupt 5 SM55
Y6 31 High-speed output complete interrupt 6 SM56
Y7 32 High-speed output complete interrupt 7 SM57

A. Program demonstrationd

Using the interrupt command function of the high-speed pulse output corresponding to YO, when the high-speed
pulse output pulse of YO is completed, the interrupt program with the interrupt number 25 will be responded to, and
the DO register in the interrupt program will be incremented by 1.

1. Code function in the interrupt program (INT _1): programming required to control the code in the interrupt. As
shown below;

Project Manager 3 x [M MAIN *
-5 12323 Variable a /*Register self-adding 1%/
=243 Program block
v M MAIN
3&5.1 | L
= Open
L1 Globa INT 1 X
Delete E

[El Data |

= Systet step 1 o
2 Exteny  Encrypt/Decrypt . n:’nggam INT 1 Atithor

i Cross reference tab I Interrupt ‘high speed output complete YO(Interrupt n B
event
Program
description step 2

OK Cancel

step 3

2. Code function in the main program (MAIN): make the total interrupt EI valid, and at the same time make the YO
output completion interrupt enable Sign SM50 valid, and call the DRVI instruction.
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droject Manager # x| [M MAIN* x
302 12323

=23 Program block
M MAIN

~BEISBR 1 pouble click

low interrupts to open*/

INT 1 CE
l1 Global variable table
[ Data block
=--E System block
{} Extension Modules /*Turn on Y0 interrupt output to complete interrupt enable?*/

i Cross reference table
= Element monitoring table
= Instruction Wizard
« Communication Config
= COMO
= COM1

- COMZ /*Call Y0 DRVI positioning command Number of pulses: 20000 Frequency: 10000%/

=
(3}

m
&

-

= PLC Communication

M0
——{ ——{ DRVI 20000 10000 Y0 Y10 ]

pulse is sent, an interrupt is generated and the interrupt program is executed, so that the DO register executes a self-

increment by

9.7 Serial Port Interrupt

A. Serial port interrupt description

When the serial port is in the free port protocol mode, the system will generate interrupt events according to the

sending and receiving events of the serial port.

B. Applicable occasions

For each serial port, the system provides the user with 2 interrupt resources. The serial port interrupt program is

mainly used in occasions that require special processing of serial port frame receiving and sending operations, and

the system is required to process it in time. It can respond immediately to sending and receiving without being

affected by the scanning time Some processing of finished frames.

C. Matters needing attention

Set the ON/OFF state of the corresponding SM element to enable/disable the serial port interrupt. When the serial

port interrupt is disabled, the serial port interrupt that has been added to the interrupt queue will still be executed. In

the character sending interrupt processing subroutine, please do not call the serial port sending instruction (XMT)

after the normal power flow, which may cause the interrupt subroutine to be nested and block the execution of the

user program.

D. Frame receiving and frame sending interrupts refer to the interrupt events triggered after the completion of the
serial port sending command (XMT) and the serial port receiving command (RCV).

List of serial port interrupt resources:

Interrupt event number Corresponding to the interrupt event Interrupt enable control SM element
16 Frame send interrupt of COMO SM41
17 Frame receive interrupt on COMO SM42
18 Frame send interrupt of COM1 SM43
19 Frame receive interrupt on COM1 SM44
20 Frame send interrupt of COM2 SM45
21 Frame receive interrupt on COM2 SM46

F. Demonstration of serial port interrupt program/(J

This example uses the serial port frame sending interrupt function. After each frame is sent, the output of Y3 is flipped
once, so that Y3 has the effect of flickering according to the frequency of the character sending frame.
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1. Write an interrupt program, write out the processing code when the serial port sends a frame and the interrupt is

triggered, and configure the interrupt number event corresponding to the COM1 serial port. As shown below:

Project Manager 2 x [M] MAIN
26 12323 Variable a
=23 Program block
-~ MAIN
SBR 1
N [
1 Open
[ Globa
= Data Delete
w--= Syster Step ]
& Exten: Encrypt/Dfe”crypt P
w2 Cross reference tab l

M MAIN* x |

/%3 Electric frequency reversalt/

/*Record the number of interrupts generated by the serial portd/

fonitor op
erating po

INT_1 X

Program INT 1
o — Author

Interrupt |COM1 Frame Send Interruption(Interrupt n

event
Program
description step 2
step 3
OK | Cancel |

)

2. Double-click (1) In the main program, make the total interrupt EI effective, and enable the serial port to send

the frame interrupt code and send data command.

Project Manager 1 x

e 12323

=53 Program block
- MAIN

B SBR_1 Double click
~MINT 1
[1] Global variable table
[£ Data block
5= System block
-3 Extension Modules
-2 Cross reference table

Il

-

Instruction Wizard
--w' Communication Config
... COMO
=& COM1
= COM2
-1 PLC Communication

m

Il
[}

[M MAIN* x

/*RAllow interrupts to open*/

SM0

— — =]
Monitor op

erating po

/*Enable COMl interrupt enable*/

+

2--m Element monitoring table |
-5

=]

M0 5M43

- —— >

fonitor op Frame send

erating po  interrupt

/*Execute send command*/

M2
—— }_| HMT 1 D10 2 ]

3. Program description: When M2 is ON, the COM1 port starts to send data. When the output transmission is
completed, an interrupt is generated and the user interrupt program is executed, so that the output of Y3 is ON,

and the value of the DO register is incremented by 1. (For details on the use of serial port interrupts, please refer

to the tenth communication function guide)
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Chapter 10 Communication Function

Chapter 10 COMMUNICALION FUNCHION ....eiieiiiiie ittt e st s s e e e s nre e e s anrreeenas 244
10.1 COMMUNICALION RESOUITES .....eeuiuiiiteteiitt sttt bbbkt b bbb b bbb 246
10.2 Programming Port COmmUNICAtiON SEEHINGS ........cvrviiriiiirieireee e 246
10.3 Free Port COMMUNICATION SELLINGS ......c.oviveireiriiiieerest ettt er e 247

10.3.1 Introduction
10.3.2 Free mouth parameter SEEHING .......oveiriiiieirie ettt sttt sbe e 247
10.3.3 FIee POIt COMIMENTS ...c.viveuiiteieitetiieie ettt sttt ettt ettt st b bt e ket b e bt sb bbb et nennene s 249
10.4 Modbus COMMUNICALION PrOTOCOL .........ciiiiiiiiriiiiiiiii et 250
TOA.T INETOAUCTION L.ttt b bbbttt b bbbttt b et 250
10.4.2 LINK CRATACTEIISTICS . .. viteieieiieeeie ettt sttt ettt e st e te et e besbesbe e e st ese e st etesbenbe e s 250
10.4.3 RTU tranSmiSSION MOTE ......ccuveiiiiiiieiieiiesieie ettt sttt seete et et sbesbe e et e s e st atesbesbentenes 250
10.4.4 Modbus function code and data addreSSING ...........cvreieirieiiriiie e 251
10.4.5 Modbus COMMUNICAION BAUIESS .......cueuiiriiiiritiiei ettt 255
10.4.6 Read and WITE COMPONENTS..........cueueiiiiirireititit ettt bbbttt bbbttt b bt 256
10.4.7 Handling of double Word COMPONENTS..........c.ceiiiiiiece e 256
10.4.8 Handling of dint
10.4.9 DiagnOStiC TUNCLION COUR .......eviiiiiietiiiteisee ettt 257
10.4.10 EXCEPLION COUE ...tttk b bbbkt b et bttt bbbt ane s 257
10.4.11 Modbus slave COMMUNICAtION SETINGS ......vviveveeiiiieiereet et 258
10.4.12 Modbus master COMMUNICAION SEHINGS. ......c.eueiiiirirereiiir sttt 259
10.4.13 Instructions for the use 0Of MODRW INSEIUCTIONS .......cviiiiiiiinieiisienee e 260
10.4.14 Modbus table configuration instructions
10.5 N: N CommUNICAtioN PrOTOCOL .........oiuiiiiiiieieecc ettt ettt sttt sae b seenes
1051 INTrodUCEION 10 N: N Lottt be st et e et e s e st ebesbesbe st s
10.5.2 The transmission form of N: N NEtWOIK Aata .........cccuieviieiiniiiiise e 265
10.5.3 N2 N NELWOIK @ICHITECIUIE ......oiveiiieiiee ittt b bbbttt bt 267
10.5.4 N2 N RETIESN MOUE ..ottt bbbttt b bbb et e bbbt bt e 267
10.5.5 ENNANCd FEfreSN IMOUE ........ouiiiiiiiiieiie ittt b bbb ettt b e e 272
10.5.6 N2 N Parameter SEEHINGS ...c..oveiieeeiiieireet ettt et se et b et nnene 273
10.6 SEVEral CONLIOI STALEGIES .. .vvveveeeiieeteeeiec sttt b et bbbt b et b et e bbbt b et 275
10.6.1 Master Station deterMINALION ...........ciriiiiieiri bbbt 275
10.6.2 MaX NUMDEE OF SITES ...viviteieeieeei ettt sttt s et e e b beste s be st et esaeseebesbesbe e e
10.6.3 Multi-master-slave (M:N)
10.6.4 EXaMPIe 0F USING NI N .ot nne e
10.7 CANopen CommUNICAION SEHINGS. ......coviiiiireirreireee e et
10.7.1 CANOPEN ProtOCOI SEIECTION ......viuiiiiiteisieese bbbt
10.7.2 CANOPEN INGICALON ...ttt bbb b et sb bbb bbbt bt et nnene e
10.7.3 CANOpen FUNCEION EXPIANATION ..ottt
10.7.4 CANopen Master/slave configuration
10.7.5 CANopen SDO Read and WIite COMMANS............civriiiirreirreiiee st 282
10.7.6 CANopen communication troubIESNOOTING ..........cciriiiiieiiniie e 284
10.7.7 Summary of axis CONrOl INSTUCLIONS ........cveiiiieiieiiicee e 287
10.7.8 Axis control command state machine deSCriPtioN .........c.oeiriiiienie e 288
10.7.9 CANopen AXxis control inStruction deSCIIPLION........c..ieiieiriiieeneseste st 289
10.7.9.1 MCPOWER: ENADIE.......c.eeiiiieieieieiieiet ettt eses et es et emes e eme s e e e s s enenenen 289
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10.7.9.2 MORESET: RESEE..ccuiiieiiieeiiiieeiti ettt et ste et e et sene e see et eessesense s e e st s eeseeenseessbesssesrnaesseaessenansesen 290
L T I [ O ] ] e o TSRS 290
TO.7.9.4 MUHALT: PAUSE....ctiiiiieeiiee ettt et e bt e et s me e st a e e sa s e et e e et e e st e snsesemeesbeeenseann 291
10.7.9.5 MCRDPOS: Read current actual POSILION ...ueiiveeeiveeerisieeeseeesieeetesiasesaeestsesnsesrasessnsssensessnssssssssssssnsessns 292
10.7.9.6 MCRDVEL: Read current actual SPEE.......c.eiieeeiiieeiiiieeeseeeiteeeiesieee e e steesvesrasesnnssnseseae e eessssnneesvns 293
10.7.9.7 MCRDPAR: Read PArAmMELET .......ooieiiiieiiiiieiiieesti ettt sttt sttt en e seesse s e e sbesnsesbenn 293
10.7.9.8 MCWRPAR: WTTEE PATAINICLETS ...veevveetieieiiiierieieastiseesteeaseteesseeessesseestessesseessessaessesssasssesesssessesssessessens 293
10.7.9.9 MCHOME: HOME TEIUTTI......ccoutiiieiiiiitiiiteeiiteseeeateesesttssesrseeasseeeessbesasssasaessseasssansessssseassssenssssensessnneesns 204
10.7.9.10 MCMOVREL: Relative POSTHOMINEZ ...c.veeiiieeiiiereiietesieastesee e ssessesssenaessesasssessesseassesaaessesnsessasssssanns 205
10.7.9.11 MCMOVABS: AbSOIULE POSTHONINE. ....eviieeerieeeiieeeresineeseeestesensesraeesaeessessnsesrasssssssssnsesseasssssnssessnsesses 296
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10.1 Communication Resources

A. VIC-B series communication resources

VIC-B series PLC main module has 2 integrated serial ports COM0, COMI, and 1 channel USB interface, among
which COMO and USB support programming port protocol and firmware upgrade; can support 1 channel COM2
expansion, 3 serial ports have Modbus communication protocol, N: N communication protocol, user-defined free
port protocol can also be used. (Note: COMO does not support N: N communication and free port protocol)

B. VIC-S series communication resources

The VIC-S series PLC main module has 2 integrated serial ports COM0, COM1, and 1 USB interface, as well as its
own CAN communication interface and Ethernet interface, among which COMO and USB support programming port
protocol and firmware upgrade; can support expansion of 1 COM2 , 3 serial ports have Modbus communication
protocol, N: N communication protocol, and can also use user-defined free port protocol. Support CANopen protocol,
Modbus-TCP (Note: COMO does not support N: N communication and free port protocol)

C. Hardware and communication connections

The COMO hardware standard is RS232, and the interface end is an 8-hole round head female socket. The interface

definition is as follows

VIC-B series VIC-S series

]

i

Pin nuwher [ Name Description
3 (ND Grounding Pins
1 RXD ¢

7/ CON Zoo

5 ™D

L, 2, 6. Reserved

"I\ Mode switch selection

D. Applicable baud rate of VIC Series small PLC

Letter of agreement Applicable baud rate
Free mouth agreement, 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
Modbus communication protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
N: N communication protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200

E. Communication protocols supported by VIC Series small PLCs:

Main Communication | Communication
Supported Protocols
module port port type
COMO RS232 Programming port protocol, Modbus communication protocol (slave)
Freeport protocol, Modbus communication protocol (master, slave), N: N
COMI1 RS485 L
VIC-B communication protocol (master, slave)
Freeport protocol, Modbus communication protocol (master, slave), N: N
COM2 RS485 L
communication protocol (master, slave)
USB programming port protocol

In addition, RUN-STOP of VIC Series small PLC can force COMO to be converted to programming port protocol.

10.2  Programming Port Communication Settings

The COMO programming port protocol is a special protocol for the communication between the host computer
software AutoStudio and the main module, and is not open to the outside world. You can use USB, network port,
serial port to communicate with the main module, only one of them can be selected for monitoring, and cannot be

used at the same time. (VIC-B series does not support network port)
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(1) In the Connect, select the communication configuration option, and select the programming port protocol in the
corresponding parameter setting. The communication parameters generally keep the default, as shown in the
following figure:

Project Manager # x| [] MAIN.LD x
-0 12323

=--2% Program block

Variable addr.|Variable Name |Variable Type |[Data Type |Comm

TEMP BOOL
M MAIN p——" —
51 SBR 1
MINT 1 o et e )
l1] Global variable¢
El Data block ™t = g

@-= System block
& Extension Moc
o2 Cross referenc|||  |COMO Config step 3 Communication X I
=-m Element monii
7= |nstruction Wi
=)

& Communicatic | ® Program Protocall Program port setting
s (" Modbus protocal lodb i =
< COM2

-~ PLC Communi =
step 1 Double cfllig¢k

/*Enable COM interrupt enable*/

step-2-Select parameter setting

step 4

=

Cancel

10.3 Free Port Communication Settings

10.3.1

10.3.2

Introduction

(1) Free port protocol is a communication method of user-defined data file format, which can send and receive data
by instructions. The Free port protocol supports both ASCII and binary data formats. Free port communication can
only be used when the PLC is in RUN mode.

(2) COM1/COM2 supports the free port protocol; the communication commands of the free port include XMT (free
port sending command) and RCV (free port receiving command).

Free mouth parameter setting

(1) Select the communication configuration in the Connect, and select the free port protocol in the corresponding
parameter setting to activate the corresponding free port setting button, as shown in the following figure:
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v
Project Manager  # x 5 Sel
= 12323 0 SSED & 28 1BCs step 3 i
- I (" No Protocal i
=23 Program block
[ MAIN | | @ Freeport protocal I | Freeport setting |
B SBR 1 " Modbus protocal
INT 1
= " N:N prot
i Global variabl(| b |
[ Data block
=& System block
£ Extension Moc| oK l Cance |
@ Cross referenc || =
i : EIement. moni.tﬁ Freeport Protocol b i |
== Instruction Wii Baud rate setting Vel
=--&" Communicatic DERMEREITT:
< COMO PLC serial port setting I
..t COM1 Baud rate ad Parity None Y
= COM2 Data bit 8 v Stop bit 1 -
@~ PLC Communi|| £
step 1 valid byte |Low byte v
Double click
[ Allow start character detection |O j
[ Allow end character detection IO j
[ Intercharacter timeout |0 j L3
P 3 [V Interframe timeout |200 i]l ms
tput Wi o =
Ou pu Window step 5 el L
The configurable contents are as follows:
Options Set content Notes
Baud rate 115200, 57600, 38400, 19200, 9600, 4800,
2400, 1200, default is 9600
Data bits Set 7 or 8, default is 8 -
N Set to no parity, odd parity, even parity, the
Parity bit parity _p y . parity -
default is no parity
Stop bit Set 1 or 2, defaultis 1 -
Allow start character . . .
. Allow or forbid, default is forbidden -
detection
Detect the starting character specified by the user,
Start character . start receiving, and save the received character
. 0 to 255 (corresponding to 00 to FF) . . .
detection (including the starting character) to the buffer area

specified by the user

Allow end character
detection

Allow or forbid, default is forbidden

End character
detection

0 to 255 (corresponding to 00 to FF)

When the end character set by the user is received,
the reception is ended, and the end character is
saved in the buffer area.

Timeout between
characters allowed

Allow or forbid, default is forbidden

Inter-character
timeout

0~65535ms

When the time between the received two
characters exceeds the time-out time between
characters set by the user, the reception is aborted

Frame Timeout
Enable

Valid or invalid, default is invalid

Frame timeout

0~65535ms

When the power flow of the RCV is turned on and
the communication conditions are met, start
receiving from the communication serial port.
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10.3.3 Free port Commands

® Precautions
The free port commands XMT and RCV can be used to send and receive data to the specified communication port.
For the detailed usage of the free port commands, please refer t06.12.2 XMT: Free port send commandand6.12.3
RCV: Free port receive command.
It should be noted that if you use the free port command on a port, you need to set the communication port to use the
free port protocol and set the communication parameters in the system settings of the AutoStudio software. After the
setting is completed, download the system settings to the PLC, and Reboot to take effect.

® Program example
Routine 1: Send data through COM1, and then receive data, the data sent is 5 bytes, and the received data is 6 bytes.

The data sentis: | 01 | FF | 00 | 01 | 02 |  The received datais: | 01 | FF | 02 | 03 [ 05 | FE |

Save the received data to the address starting from D10, and save each byte to a D element. The way of saving is

shown in the following table:

01 FF 02 03 05 FE
D10 D11 D12 D13 D14 D15
_f"",_{ mov e 10 1 1. First of all, the setting of the communication port should
be changed to free port communication in the system block,
o mov 16#FF ik} 1 .
and the parameters such as baud rate and parity should be set.
[0 oy 1es0 2 1 2. When the primary power flow of SM1 is valid, save the
b omov  em 03 ] data to be sent in the communication buffer area starting
: : from DO, use the XMT instruction to send the data, and reset
Mov 1642 4 . . .
SM122 (the end of sending Sign) before sending.
BT smzz ] 3. After the transmission is completed, SM122 is set, and the
T o 5 1 rising edge is used to start receiving data. The maximum
amizz length received is 6.
—1 EST SM123 ] . . .
4. When the reception is completed, SM123 is set, and the
t—t mv 1 1o 8 1 corresponding operation is performed according to the
I H oo mm ] content of the reception completion information register
%5 (SD125).
—1 EST SM1z0 ] . . ..
5. Use X5 as the enable bit for interrupt transmission and
BST szt ] reception

Routine 2: Send data through communication port 1, and then receive data.
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M1
1 —
i
i
i
i
i
i
!
SMiz2
—
SMLES
— —
=]
| »—E

oy 16#1
oy 1B#FFO1L
oy Ez2M0
oy Ez2mMa
Moy 16#1
Mov 16#2
RST SM1zZ
XMT 1

BST 3123

—it— EC¥

ELD 30125
EST SH120
EST SH1Z1

o

E4MD

m

Iz

3

D4

it}

1

1

5 ]
0o B
H 1HC D100

1

Different from routine 1, when the high
and low bytes of a word element are to be
sent, the word element must first be split
into two parts: high and low bytes.

For example, to send the content of the
word element D2, you can first store its
high and low bytes in the low middle of
D3 and D4, and then send D3 and DA4.
You can also use the method of first
saving the data to a K4AMX (such as
K4MQO in this program), and then taking
the high byte K2MO as the high byte and
K2M8 as the low byte.

10.4 Modbus Communication Protocol

10.4.1 Introduction

VIC Series small PLC serial communication can use Modbus communication protocol, support RTU communication

mode, and can be set as a master station or a slave station.

10.4.2 Link characteristics

A. Physical layer: RS232, RS485

B. Link Layer: Asynchronous Transfer
(1) Data bits: 8 bits (RTU)
(2) Transmission rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
(3) Check mode: even check, odd check or no check
(4) Stop bit: 1 or 2 stop bits

D. Network configuration: up to 31 devices, with an address range of 1 to 247. Broadcast is supported.

10.4.3 RTU transmission mode

. Hex data.

hn A W N =

. The inter-character spacing should be less than 1.5 character times.

. There is no frame header and frame trailer, and the interval between frames is at least 3.5 character times.
. Use CRC16 checksum.

. The maximum frame length of the RTU frame is 256 bytes, and the frame structure is as follows:

Frame composition

Address

Function code

Data

CRC

Number of bytes

1

1

0~252

2

6. Character interval calculation:
The communication baud rate is 19200, then 1.5 character time=1/19200x11x1.5x1000=0.86ms
3.5 character interval = 1/19200%11%3.5x1000=2ms.
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10.4.4 Modbus function code and data addressing

A.  When VIC Series PLC is used as a slave station, it supports function codes 01, 02, 03, 04, 05, 06, 15, 16 in the

Modbus communication protocol.

2. 1 Representing discrete input
3 .4 Representation register

4. xxxx represents the range from 1 to 9999. Each type has an independent logical address range of 1 to 9999 (protocol addresses start
from 0).
5. 0, 1, 4 do not have physical meaning and do not participate in actual addressing.

6. User should not use function code 05, 15 to write to X element. If the X element is written, and the written operand and data are
correct, the system will not return an error message, but the system will not perform any operation on the written command.

Functi d
une 1(.)n code Function code name Modbus data address Operable element type Notes
(decimal)
01 Read coil 0 Note 1: xxxx Y, X,M,SM, S, T,C Read bit
02 Read discrete input 1 Note 2: XXxx X Read bit
03 Read register 4 Note 3: xxxx Note 4 D,sSb,zZ T,C,R Read characters
05 Write a single coil 0:XXXX Y, M, SM,S, T,C Write bit
Write a single .
06 . 4IXXXX D,SD,Z T,C,R Write characters
register
15 Write multiple coils 0:XXXX Y, M, SM,S, T,C Write bit
Write multiple .
16 . 4:XXXX D,sSb,Z T,CR Write characters
registers
Note:
1. 0 means coil

B. Modbus frame format (take Modbus-RTU as an example)
1. Function code: 0X01 (01) Read coil

Request frame format: slave address+0X01+coil start address+coil number+CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0XO01 (function code) 1 byte read coil
3 Coil start address 2 bytes Highs come first, lows come after
4 Number of coils 2 bytes High order first, low order last (N)
5 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave addr

ess + 0X01 + number of bytes + coil status + CRC check;

Serial Data byte meaning Number of Illustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0XO01 (function code) 1 byte Read coil
3 Number of bytes 1 byte Value [ (N/7) /8 ] (N is the number of coils read)
4 Coil Status [(N/7)/8] bytes 8 coils are combined into one byte. If the last one is less than 8
bits, the undefined part is filled with 0. The first 8 coils are in the
first byte, and the coil with the smallest address is in the lowest
bit. And so on.

5 CRC check 2 bytes Highs come first, lows come after

2. Function code: 0X02 (02) Read coil

Request frame format: slave address+0X02+coil start

address+coil number+CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X02 (function code) 1 byte Read coil
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3 Coil start address 2 bytes Highs come first, lows come after
4 Number of coils 2 bytes High order first, low order last (N)
5 CRC check 2 bytes Highs come first, lows come after
Response frame format: slave address + 0X02 + number of bytes + coil status + CRC check;
Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X02 (function code) 1 byte Read coil
3 Number of bytes 1 byte Value [ (N/7) /8 ] (N is the number of coils read)
4 Coil Status [(N/7)/8] bytes 8 coils are combined into one byte. If the last one is less than 8
bits, the undefined part is filled with 0. The first 8 coils are in the
first byte, and the coil with the smallest address is in the lowest
bit. And so on.
5 CRC check 2 bytes Highs come first, lows come after

3. Function code: 0X03 (03) Read register

Request frame format: slave address + 0X03 + register start address + register number + CRC check;

Serial Data byte meaning Number of [Nlustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X03 (function code) 1 byte Read register
3 Register start address 2 bytes Highs come first, lows come after
4 Number of registers 2 bytes High order first, low order last (N)
5 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave addr

ess + 0X03 + number of bytes + register value + CRC check;

Serial Data byte meaning Number of Illustrate
number bytes

1 Slave address 1 byte 1~247 (communication setting interface)

2 0X03 (function code) 1 byte Read register

3 Number of bytes 1 byte Value: N*2

4 Register value N*2 bytes Every two bytes represent a register value, with the high-order bits
in the front and the low-order bits in the back. Register address is
smaller in front

5 CRC check 2 bytes Highs come first, lows come after

4. Function code: 0X04 (04) Read register

Request frame format: slave address + 0X04 + register start address + register number + CRC check;

Serial Data byte meaning Number of [llustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X04 (function code) 1 byte Read register
3 Register start address 2 bytes Highs come first, lows come after
4 Number of registers 2 bytes High order first, low order last (N)
5 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave addr

ess + 0X04 + number of bytes + register value + CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X04 (function code) 1 byte Read register
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3 Rumber of bytes 1 byte Value: N*2
4 Register value N*2 bytes Every two bytes represent a register value, with the high-order bits
in the front and the low-order bits in the back. Register address is
smaller in front
5 CRC check 2 bytes Highs come first, lows come after

5. Function code: 0X05 (05) Write single coil

Request frame format: slave address+0X05+coil address+coil status+CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X05 (function code) 1 byte Write single coil
3 Coil address 2 bytes Highs come first, lows come after
4 Coil Status 2 bytes High-order first, low-order last The value of the effective write
element is 0XFF00 (ON, 1) or 0x0000 (OFF, 0)
5 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave addr

ess + 0X05 + coil address + coil status + CRC check

Serial Data byte meaning Number of [Nlustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X05 (function code) 1 byte Write single coil
3 Coil address 2 bytes Highs come first, lows come after
4 Coil Status 2 bytes High order first, low order after FF0O is valid
5 CRC check 2 bytes Highs come first, lows come after

6. Function code: 0X06 (06) Write a single register

Request frame format: slave address + 0X06 + register address + register value + CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X06 (function code) 1 byte write a single register
3 register address 2 bytes Highs come first, lows come after
4 register value 2 bytes Highs come first, lows come after
5 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave addr

ess + 0X06 + register address + register value + CRC check;

Serial Data byte meaning Number of [llustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X06 (function code) 1 byte Write a single register
3 Register address 2 bytes Highs come first, lows come after
4 Register value 2 bytes Highs come first, lows come after
5 CRC check 2 bytes Highs come first, lows come after

7. Function code: 0XO0F (15) Write multiple coils

Request frame format: slave addresstOXOF(15)+coil start address+coil number+byte number+coil status+CRC

check;
Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0XOF (function code) 1 byte Write multiple single coils
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3 Coil start address 2 bytes Highs come first, lows come after

4 Number of coils 2 bytes High order first, low order last (N)

5 Number of bytes 1 byte Value [ (N/7) /8 ] (N represents the number of write coils)

6 Coil Status [(N/7)/8] bytes 8 coils are combined into one byte. If the last one is less than 8
bits, the undefined part is filled with 0. The first 8 coils are in the

first byte, and the coil with the smallest address is in the lowest
bit. And so on.
7 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave station address+0XO0F(15)+coil start address+coil number+CRC check;

Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0XOF (function code) 1 byte Write multiple single coils
3 Coil start address 2 bytes Highs come first, lows come after
4 Number of coils 2 bytes Highs come first, lows come after
5 CRC check 2 bytes Highs come first, lows come after

8. Function code: 0X10 (16) Write multiple registers

Request frame format: slave address+0X10(16)+register start addresstregister numbertbyte number+register

value+CRC check;
Serial Data byte meaning Number of [lustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X10 (function code) 1 byte Write multiple registers
3 Register start address 2 bytes Highs come first, lows come after
4 Number of registers 2 bytes High order first, low order last (N)
5 Number of bytes 1 byte Value [ (N/7) /8 ] (N represents the number of write coils)
6 Register value N*2 or (N*4)
7 CRC check 2 bytes Highs come first, lows come after

Response frame format: slave address + 0X10 + register start address + register number + CRC check;

Serial Data byte meaning Number of Illustrate
number bytes
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X010 (function code) 1 byte Write multiple registers
3 Register start address 2 bytes Highs come first, lows come after
4 Number of registers 2 bytes Highs come first, lows come after
5 CRC check 2 bytes Highs come first, lows come after

9. Error response frame

Error response: slave address + (function code + 0X80) + error code + CRC check

Serial Data byte Number of bytes Ilustrate
number meaning
1 Slave address 1 byte 1~247 (communication setting interface)
2 0X80+ function 1 byte Error function code
code
3 Error code 1 byte See appendix
4 CRC check 2 bytes Highs come first, lows come after

The function code is the function code for intercepting the requested frame + 0x80

VIC series small programmable controller programming manual




Chapter10 255

Precautions:
1.Referring to the address division of soft elements, the type of soft element read each time is of the same type. For
example, X and Y elements cannot be read back together in one frame.

2.The address and data range for reading this type of device cannot exceed the range specified in the protocol. An
example is as follows:

The protocol address range of the known Y element is 0000~0255 (Y0~Y377):

(DIf the read start address is 1 and the number of read components is 256, an address error (exception code 02) will
be returned, because there are only 255 Y components starting from 1;

(If the read start address is 0 and the number of read components is 257, a data error (exception code 03) will be
returned, because the number of read components exceeds 256, and only 256 Y components are actually defined ;
@If the read start address is 0, and the number of read elements is 256, the status of 256 elements will be returned;

That is, it must be ensured that the element being read is actually defined (in scope). This is true for both read and
write word elements and bit elements.

10.4.5 Modbus communication address

A. When the PLC is used as a Modbus communication slave, the corresponding relationship between the device
and the Modbus address is as follows:

S rted
Element Type Physical element Protocol address uppo © Notes
function codes
Bit YO~Y777 The status of the output, the
Y element (octal code) a total of 512 0000~0511 01, 05, 15 component numbers are YO~Y?7,
points Y10~Y17
si X0~X777 00515 | twokindsof adyenen e
X (octal code) a total of 512 1200~01711 s ) '
element . 02 component number is the same as
points
above
Bit MO0~M2047 2000~4047
M 01, 05, 15
element M2048~M10239 12000-20191
Bit SM0~SM255 4400~4655
SM 01, 05, 15
element SM256~SM1023 30000-30767
Bit S0~S1023 6000-7023
S 01, 05, 15
element S$1024~S4095 31000-34071
Bit TO~T255 8000~8255
T 01, 05, 15 The state of the T element
element T256~T511 11000-11255
Bit C0~C255 9200~9455
C 01, 05, 15 The state of the C element
element C256~C511 10000-10255
D Word DO~D7999 0000~7999 03,06, 16
element
Word SD0~SD255 8000~8255
SD or 03, 06, 16
element SD256~SD1023 12000-12767
z Word 20~715 8500~8515 03,06, 16
element
Word TO~T255 9000~9255
T 03, 06, 16 Current value of T element
element T256~T511 11000-11255
Word
C C0~C199 9500~9699 03, 06, 16 Current value of C element (INT)
element
Double
c word C200~C255 97009811 03, 16 Current value of C element
(DINT)
element
Double
C t val fCel t
c word C256~C263 10000-10101 03, 16 urrent vaue of & elemen
(DINT)
element
Word
R or RO~R32767 13000-45767 03,06, 16
element
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10.4.6

10.4.7

Read and write components

In addition to function code 08, other supported function codes are all read and write operations for components. In
principle, a maximum of 2000 bit components can be read in one frame, 1968 bit components can be written, 125
word components can be read, and 120 word components can be written. However, since the actual protocol addresses
are separate and discontinuous for different types of components (for example, the protocol address of Y377 is 255,
and the protocol address of X0 is 1200), when reading and writing components, the components read at one time can
only be read and written. It is a type of component, and the maximum number of read components is also related to
the actual number of components of this type. For example, reading Y components, YO~Y377 (256 points in total),
the protocol address range is 0~255, corresponding to the logical address of the Modicon data is 1 to 256, and it is
allowed to read up to 256 elements when reading the Y element.
An example is as follows:
1.Mastersend:01 01 00 00 01 00 3D O9A
01 address, function code 01, 00 00 start address, 01 00 read the number of components 3D 9A check
Slave answer: will return the correct answer
2.Mastersend: 01 01 00 00 Ol 01 FC 5A
The master station reads 01 01 (257) elements from the starting address of 0000, which exceeds the defined
number of Y elements
Slavereply: 01 81 03 00 51
The slave reply is an illegal data value because 257 is greater than 256, and 256 is the maximum allowed number
of Y elements
3.Mastersend: 01 01 00 64 00 A0 7D AD
The master station reads the starting address 00 64 (decimal 100), the number of components 00 A0 (decimal 160)
Slavereply: 01 81 02 C1 91
The slave station responds to the illegal data address. There are only 156 Y elements starting from the protocol
address 100, and reading 160 is illegal.
4.Mastersend: 01 04 00 02 00 OA DI CD
The master station sends the frame of function code 04
Slavereply: 01 84 01 82 CO

The slave station responds to an illegal function code, VC2L does not support function code 04

Notice

1. The X element does not support writing (that is, writing to the X element is an invalid operation). SM, SD
component writable properties please refer to Chapter 13

Handling of double word components

The current count value of C element is word element or double word element, C200~C255 are double word
elements. The read and write of C200~C255 is also completed by the function codes (03, 16) of the read and write
registers. The address of each two registers corresponds to a C double word element, and only pairs of registers can
be read and written when reading and writing.

For example: to read the RTU frame of three C double word elements from C200 to C202:

01 03 25 E4 00 06 S8E F3
L Check code
Number of read eleme
Start address 9700
Function code
Station No.

In the returned data, the two addresses 9700 and 9701 represent the content of C200, 9700 is the upper 16 bits, and
9701 is the lower 16 bits.
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10.4.8

10.4.9

When reading a double-word element, if the read start address is not an even number, an illegal address with an
exception code will be returned. If the number of registers read is not an even number, an illegal data with an
exception code will be returned.
An example is as follows:

Mastersend: 01 03 25 E5 00 04 SE F2

The master sends a four-word element whose read start address is 25 E5 (9701 in decimal)

Slave response: 01 83 02 CO Fl

Slave reply: Illegal data address

Master send: 01 03 25 E4 00 05 CE F2

The master station reads 5 word elements whose start address is 25 E4

Slave reply: 01 83 03 01 31

Slave returned illegal data

Handling of dint

For the storage of a DINT type data, there may be two D elements, for example: D3, D4 store a DINT type number,
VIC Series PLC thinks that D3 stores the upper 16 bits, D4 stores the lower 16 bits, when the main When the station
reads DINT data through Modbus, after reading back the data, it should also reorganize the 32-bit data according to
the storage principle of VIC Series PLC for DINT. The storage principle of FLOAT is equivalent to the storage
principle of DINT.

Diagnostic function code

The diagnostic function code is used to test the communication between the master station and the slave station, or
various internal error states of the slave station. The supported diagnostic sub-function codes are shown in the

following table:
Functi Sub Functi Sub functi
nction nction nction
" function Sub-function code name b b Sub-function code name
code code code
code
Returns the bus
08 00 Return query data 08 12 o
communication error count
. . Returns the bus exception
08 01 Restart communication options 08 13 P
error count
. Returns the slave message
08 04 Force listen-only mode 08 14 g
count
Returns the slave no
08 10 Clear counter 08 15
response count
Returns the bus character
08 11 Returns the bus message count 08 18
overrun count

10.4.10 Exception code

When the master sends a command, in a normal response, the slave returns data or statistics in the data field. In the

abnormal response, the server returns the abnormal code in the data field. The abnormal code is as follows:

Exception . .
Exception code meaning
code
0x01 Illegal function code
0x02 Illegal register address
0x03 Illegal data

In addition, the slave station will not return a response message when it receives data in the following situations:
(1) There are errors in the broadcast frame, such as data errors, address errors, etc.
(2) The character limit is not returned, for example, the RTU frame is larger than 256 bytes.
(3) In RTU transmission mode, the interval time between characters is overtime, which is equivalent to receiving an

error frame and does not return.
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(4) The slave does not return in listen-only mode.

(5) Slave received bad ASCII error frame, including end of frame error, wrong character range in frame.

Notice

The reading station has a forced element, and what is read is only the value of the program running, which may not
match the forced value

10.4.11 Modbus slave communication settings

(1) In industrial applications, PLC, as the industrial automation control layer, needs to be monitored by the automation
control network. When the PLC communication port needs to set the Modbus slave mode to communicate with the
host computer. VIC Series PLC has built-in Modbus-RTU slave protocol, and the slave protocol can be run on COMO,
COM1 and COM2 ports.
(2) When the PLC acts as a Modbus slave station, it does not actively send any message, and only after receiving the
message for local addressing will it check whether it responds to the master station according to the specific situation.
Slave only supports Modbus Function codes 01, 02, 03, 05, 06, 08, 15, 16, and the rest of the responses are "illegal
function codes" (except broadcast frames).

A. Software setting slave station

(1) COMO is shown in the figure below
Project Manager  # x % @ MAIN.LD x |
=& 12323 ) c6NiG Contia ;
=1 Program block - |
M MAIN
--[51 SBR 1
=0 INT_1
L1 Global variabls i
[ Data block @ Modbus protocal Modbus setting |

== System block

-+ Extension Moc
w2 Cross referenc
@ z Elemen'f monlli oK l
@--= Instruction Wi

(" Program Protocal Program port setting ] {

o

step 2 step 3 ‘

Cancel |

=« Communicatic| (5 qr e Protocol <+
[-=como ] step 4 Communication

- COM1 parameter setting Default Value |
-~ COM2 -

~PLC serial port setting-

Baud rate 19200 Y Parity check |Even Y i
step 1
Double click Data bit 8 .4 Stop bit ik v

=~ PLC Communi|

master/slave mode |Slave Station

Station no. ’1 lJ
Transmission mode [RTU Mode |
o
< > Timeout time of the main mode 11000 —|ms
S 1 ' O ;] -
Output Window Refry times | i |

(2) COM1/CMO02 Slave settings;
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Project Manager
=21 Program blocl-‘
MAIN
51 SBR 1
INT 1
[l Global variabl¢
[ Data block
=& System block
-+ Extension Moc
=2 Cross referenc|
=-# Element monii
®-= Instruction Wij
24" Communicatic
- COMO
<« COM1
= COM2
2~ PLC Communi
step 1

=)

< >
Output Window

2 x

== 12323 et

A maAamiam |

| Config

" No Protocal
(" Freeport protocal

TTOrIT

T

step 2|® Modbus protocal Modbus setting step 3
" N:N protor ]
OK | Cancel |
Modbus Protocol K

step 4 Communication
parameter setting
PLC serial port setting

Baud rate 19200 v
Data bit 8 v Stop bit

Parity check |Even v
1 v

Default Value

master/slave mode

lSIave Station

7

Station no. |1 LI
Transmission mode IRTU Mode LI
Timeout time of the main mode inU j I
Retry times IO j

Cancel

10.4.12 Modbus master communication settings

® Set the communication port of [ Communication Configuration ]

There are three serial port options in the communication interface interface, COM0, COM1 and COM2, among which

COMO only supports Modbus slave station, and COM1 and COM2 support Modbus master station or slave station.

® Set Modbus communication protocol parameters

In the Modbus communication protocol operand interface, there is a default value button, and the default value is the

communication setting recommended by the Modbus communication protocol. The parameter setting options are

shown in the table below.

Options Set content
Station No 0~247
Baud rate 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
Data bits Set 7 or 8, 7 bits in ASCII mode, 8 bits in RTU mode
parity bit Set to no parity, odd parity, even parity

stop bit

Set 1 or 2, set to 1 for odd and even parity, set to 2 for no parity

Modbus Master/Slave

Can be set as master station or slave station, communication port 1 can be set as master station or
slave station, communication port 0 cannot be set as master station

transfer mode

Select RTU mode or ASCII mode

main mode timeout

Timeout for the master to wait for the slave to respond

be effective.

Note: After the operand is set in the system block and downloaded, it is not effective immediately, and it must be run once to
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® The software sets the master station COM1/COM2 to set the master station as shown in the figure below

10.4.13

|

Project Manager % x 7@ MAIN[D x

- 12323 M1 Config i
=23 Program bloch |
M MAIN
[EISBR 1 { " No Protocal
IINT_1 step 2 C Freeport protocal

[1 Global variabl¢
[l Data block

- System block " N:N protor
& Extension Mo¢
w2 Cross referenc

@ Modbus protocal | l Modbus setting | step 3

= Element monif oK | Cancel |
= Instruction Wi;
-0 Communicatid Modbus Protocol X L
=« COMO step 4
= COM1 grault varue L
=3 PLC serial port setting
-~ PLC Communi Baud rate 19200 v Parity check |Even i =
step 1
Double click Data bit 8 ~|  Stop bit 1 -
step 5
master/slave mode Master Station b
Station no. ? :]"
Transmission mode RTU Mode :]'
1000 =
TMeout ime of the main mode I= O L
< > <
Retry times 0 | =1
Output Window

Instructions for the use of MODRW instructions

(1) When the PLC is used as a Modbus master station, it can send Modbus data frames and receive replies through
the MODRW command, Modbus command and Modbus table configuration provided by the system. (For the detailed
usage of MODRW command and Modbus command, please refer t06.12.1 Modbus: Master communication
commandand MODRW instructions)

(2) When setting the PLC as the master station, when setting the Modbus parameters in [Communication
Configuration], there is a timeout time for the master mode. In order to ensure the correctness of the received data, it
should be ensured that this time should be longer than that of the Modbus slave station. The scanning period of one
cycle of VIC-B should be long and there is a margin. For example, VIC-B is a slave station. If a scanning period of
VIC-B is 300ms, the master mode timeout time of the master station should be more than 300ms, and it is more
suitable to set 350ms.

A: Demonstration of MODRW instruction

Routine 1: VIC-B PLC is the Modbus master station, the slave station is also a VIC-B PLC and the slave station
number is set to No. 5, the master station reads the D register value of the slave station protocol address of 100~101

(decimal), and saves it to the two starting from D5 in the register. Program the Modbus master as follows:

VIC series small programmable controller programming manual




Chapter10 261

Si1

nov

Moy 5 =
Hov 3

Fus
oy 100
oy 2

D1

ion number

D2

D3

D4

Number

8D133

]

Starting position

D2

D204

D3

D4

DS

[LIProgram Description:

1. The program specifies to use the COM1 channel
as the communication interface.

2. The slave address to be accessed is specified in the
program as 5 (stored in DO).

3. The function code specified in the program is 03
(saved to D2).

4. The starting address of the register specified by
the program to read is 100 (stored in D3).

5. The program specifies that the number of registers
to be read is 2 (stored in D4).

6. The program specifies that the received data is
stored in registers D5/D6.

7. If the communication is normal, SM125 is set to
ON, and the D200 register value is incremented by
1.

8. If communication fails, SM126 is turned ON, and
the error code is stored in D204.

According to the exception code provided by
Modbus, troubleshoot the problem.

(Note: The slave only needs to configure the correct
communication format, no programming is
required)

Routine 2: Use multiple MODRW instructions

VIC PLC (1#) is the Modbus master station, the slave station is also VIC PLC (2#) and the slave station number is
set to 5, the master station performs the following operations on the slave station

(1) The master station reads the D register value of the slave station protocol address of 100~101 (decimal), and stores

it in the 2 registers starting from DS5;

(2) The master station reads the D register value of the slave station protocol address of 1F4~1F5 (hexadecimal), and

stores it in the 2 registers starting from D300;

(3) The master station writes the value D600=100 to the D130 register whose slave station address is 130 (decimal);

the programming of the Modbus master station is as follows:

SO

I ——{ uoDRY 1
SO

— — uobRy 1
SO

— — uoDRY 1
SH125

— F———T—{ DINC

MoV

RST

Channel ...

c

D200

Modt

SN126

5D133

]

D204

]

16#1F4

1

2

]

]

LdProgram Description:

1. The program specifies to use the COMI channel as the
communication interface.

2. The slave address to be accessed is specified as 5 in the program.
3. The function code specified in the program is 03.

4. The program specifies that the starting address of the register to
be read is 100.

5. The program specifies that the number of registers to be read is
2.

6. The program specifies that the received data is stored in registers
D5/D6.

7. The starting address of the register specified by the program to
read is 16#1F4.

8. The program specifies that the number of registers to be read is
2.

9. The received data specified by the program is stored in registers
D300/D301.

10. The program specifies to write 100 to the slave register starting
address 130.

11. The program specifies that the number of registers to be read is
1.

12. The data to be sent by the program is stored in the register
D600.

13. If the communication is normal, SM125 is set to ON, and the
D200 register value is incremented by 1.
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14. If communication fails, SM 126 is turned ON, and the error code
is stored in D204.

According to the exception code provided by Modbus,
troubleshoot the problem.

(Note: The slave only needs to configure
communication format, no programming is required)

the correct

Notice

1. When using the logical address to address the bit components of VIC-B PLC, logical address 1 is protocol address
0. Also in the above example, to read the bit component values from 11 to 39 (protocol address) of the slave station,
the logical address should start from 12.

2. When an error occurs in this communication, it does not affect the next communication. That is to say, there are
two Modbus commands in a user program to send data. When the first communication fails and there is an error code,
this does not affect the second communication. One Modbus command sends data, the second can continue. So in
this example SD133The error code in is put into D204, can pass D204 View error codes.

3. When the master station is in the listen-only mode, the slave station sends no data, so the error Sign will be set, so
when using VIC-BWhen forming a Modbus network, VIC-BAs the master station, the user should clearly know
which PLC slave station is in the listen-only mode to ensure that the communication error is not because the slave
station is in the listen-only mode.

Example 3: Communication using Modbus commands
VIC-B is the Modbus master station, and the slave station is also VIC-B, which reads the word element value of the
protocol address of station 5 from 40 to 43.
The read data is as follows, the received frame starts from D100, D100 saves the address, D101 saves the function
code, D102 saves the number of registers, and D103 starts to save the read register value.

40 elements | 40 clements | 41 elements | 41 elements | 42 elements | 42 elements | 43 elements | 43 elements
upper 8 bits | lower 8 bits | upper 8 bits | lower 8 bits | upper 8 bits | lower 8 bits | upper 8 bits | lower 8 bits
D103 D104 D105 D106 D107 D108 D109 D110
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M1

| — mv s il ]
1. The address of the slave station to be
b omov 3 n ] . .
accessed is specified in the program as 5
oMy oo o2 1 (stored in DO).
2. The function code specified in the
L Mov 40 3 ] program is 3 (saved to D1).
3. The starting address of the register to be
b mov o D4 ] . .
read is 40 (the high and low bytes are
omv 4 s ] stored in D2/D3).
4. The number of registers to read is 4.
L BT SMiss 1 5. The received data is saved to D100.
6. If the reception is completed (SM135 is
LT s ! set), D200 counts up by one.
_S'i"lzf_[ WODEUE 1 - D100 ] 7. If the communication fails (SM136 is
iz set), the count of D201 is incremented by
— ——{ Ii D200 1 one, and the error code is stored in D202.
M1z 8. SM124 is the idle sign of the
— ’—[ o D ! communication port.
mov - sD139 D202 ]

10.4.14 Modbus table configuration instructions

The Modbus command method is flexible in programming, and the user program is easy to understand. However, in
the case of a slave station communication drop, it will affect the PLC program scan time, resulting in poor control
effects, and may even cause program scan timeout warnings. method, which makes this shortcoming ameliorated.
Store the communication content and data in the user program in the configuration unit, define it as a table in advance
in the form of a Modbus configuration table, and download the "Modbus configuration" to the PLC when
downloading the user program. When the PLC executes the user program, the system software automatically
performs the communication operation of the Modbus master station. What needs to be done when programming the
user program is:

1. Configure the specified communication port as a Modbus master station, and set the communication data format;
2. Fill in the configuration table according to the data frequency characteristics, data storage address, communication
trigger conditions, etc. required for communication interaction; in the user program, refresh and send the data of the
D unit, trigger the M Sign, and use the received data of the D unit for control calculate;

3. The master station PLC regularly checks the communication status of each Modbus slave station, judges the
influence degree of the system corresponding to the communication failure of the slave station, and makes a warning
or shutdown.

Protocol settings for the Modbus configuration table

1: Set the communication format of the master station as shown in the figure below
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Project Manager # x| [ MAIN.LD x |

a0 12323 COM1 Config X
-2 Program block
" No Protocal
. step 2 ¢ Freeport protocal Freeport setting
[l Global variabl
Modbus setti step 3
= Data block I @ Modbus protocal | | odbus setting |
@& System block " N:N protoc NN setting
& Extension Moc
Cross referenc
Element moni OK I Cancel |
Instruction Wi
" Communicatic||Modbus Protocol X L
= COMO step 4
L-q COM1 efault Value A
p—— ~PLC serial port setting

-~ PLC Communi Baud rate |19200 v I Parity check IEven v I |

step 1

Double click Data bit 8 <] stopbit |1 -]

aton 5
step
master/slave mode Master Station v
Station no. [2 L]
Transmission mode [RTU Mode =]
Lio Al
Timeout tme of the main mode I“‘Oe B | TS
< > |
- Retry times IO R |
Output Window
ol cocs_|
2: Modbus configuration table settings
et [MODBUS Config COM
[INT 1 ontig COM1 X
. Eg'a"t:at"l‘;ﬁab'e table Nun_|Slave 1D |Com Type Func Triseer Elen |Slave Reg(H) Length |Master Elen Renark
143 System block o 1 |trigser |read resistor(03) 42000 11650700 It D3000 | ® Hex
dension Modules £l trigger read resistor(03) 2000 16207D0 1 D3000 G 0EC
ross reference table 2 1 \trigger |read resistor(03) 42000 |16207D0 11 D3000 %mm—
lement monitoring table ||3 1 |trigger |read resistor(03) M2000 116207D0 1 D3000 ‘ e
1= Instruction Wizard 4 D1 trigger read resistor(03) 2000 16207D0 1 izl
=& Communication Config 5 1 loc 3 1 162070
-« COMO Insert
:
=« COM2 Pees
= PLC Communication
step 1 Right click COM1 o
to select add config table
__oon_|
Clear
— - = B

As shown in the MODBUS configuration window above, in this window, you can add communication configuration
items by clicking the "Add" button;

The information of each column in the configuration window can be edited and set. It can be seen from the
configuration table that the information filled in the column is the operand required by the Modbus ladder diagram
instruction. According to the desired communication operation, the D of sending and receiving data is Fill in the
variable definition. After filling in, click "Confirm". The configuration is saved in the project of the user program.
After the compilation is correct, download the user program to complete the operation.

Notes and suggestions for filling out the Modbus configuration table

1: When selecting [Hexadecimal] , only the slave station [register address] is expressed in hexadecimal.

If reading the address of the 18th register of slave station No. 2, fill in 16#12 in the slave station register column of
the form;

2: The communication method is divided into two types: [cycle] and [trigger] . It is recommended to classify

the required communication interaction data according to the frequency of need;
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(1) Cyclic communication

It is necessary to repeatedly read and write the data that changes rapidly in the slave station as soon as possible, such
as reading the running frequency of the inverter, running status, input port status, etc., and you can choose the [cyclel
communication mode. When the PLC executes the user program, it will repeatedly scan and execute all the "loop"
configuration items in the communication configuration table;

(2) Trigger communication

It is necessary to regularly read or write the data with slow refresh speed of the slave station, such as reading the
output current, output power, current fault information of the inverter, etc., you can select the communication mode
of [Trigger]. In the user program, each setting triggers If the Flag bit is set once, it will trigger the communication
operation of the corresponding communication item in the communication configuration table once, and the Flag bit
is set regularly in the user program to realize the required frequency of communication read and write operations.

3: Suggestions for setting the communication method

Reasonable configuration according to the characteristics of the interactive parameter refresh required can greatly
improve the communication performance. Do not set all communication items to [cycle] communication for the
sake of simplicity in programming. The interaction timeliness is reduced, which affects the control effect of the
system. Setting some unimportant data access as [trigger] communication can greatly improve the real-time

communication.

Based on RS485, the common Modbus communication rate is 9600bps. According to experience, the [cycle]
communication item is limited to less than 10, and there are about 10 trigger items per second, and the communication
timeliness is good.

4: Suggestions on setting trigger variable M

When the communication mode selected "trigger" mode, when the trigger conditions of the bit components set to
ON, the communication operation is triggered, when the PLC will trigger the communication success, the system
will automatically clear the trigger flag bit, so the M flag can also be used as a successful communication judgment
flag. Therefore, when setting the communication configuration table, do not use an M variable as the trigger flag bit
to trigger multiple communication configurations, so as to avoid the system clearing the M flag bit operation, which
affects the communication operation of other items.

5: Modbus communication operation type

In the "Function" column of the configuration table, you can select an operation type for each configuration item,
namely read register, write register, read coil, write coil, where "register" is expressed as a word variable (16bit or
INT type) variable), while "coil" is represented as a bit variable (1bit variable has only 0 or 1). The commands for
these two different types of communication operations are different, and you should select them according to the type
of variables to be accessed when filling in. (Note: To access the variables inside the slave, you need to understand
the rules for defining the slave register address)

10.5 N: N Communication Protocol

10.5.1

10.5.2

Introduction to N: N

N: N is a small PLC network. N: N uses RS485 at the physical layer, and PLC can be connected directly through
communication port 1 or through RS232/RS485 converter through communication port 0. PLCs connected to N: N
can automatically exchange the values of some D elements and M elements with each other, which makes accessing
other PLC elements in the network as simple and convenient as accessing their own elements. In N: N Data access
between PLCs is completely equal (N: N communication network).

N: N Convenient configuration, most parameters only need to configure No. 0 PLC. Support online modification of
network parameters. Can automatically detect new PLCs that join the network. When any one PLC is disconnected
from the network, other PLCs will continue to exchange data. Through the relevant SM components of any PLC in

N: N, the communication situation of the entire network can be monitored.

The transmission form of N: N network data

There are two kinds of messages in N: N: the token issued by the main station; the broadcast of each PLC's own data.
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The token is issued uniformly by the master station. The master station first holds the token, and after broadcasting
the data, the token is circulated and issued to each slave station in turn. Only the slave station that receives the token

can broadcast to other PLCs (including the master station).

Figure 10-1 to Figure 10-5 show the main process of network communication. The 1# station in the figure is the

master station. It should be pointed out that, under normal circumstances, the default 0# is the master station, and 1#

is the standby master station (when the master station has a communication failure or power failure, it will switch to

the master station).

1#Data ™. J#Dé{a -.1#Data" -

- R SR

slave(Z#)‘ slave(S#)’ slave(N#)‘

RS 485

Figure 10-1 Master station broadcast

slave (2#)’ slave (3#)’ slave (N#)‘

RS 485

Figure 10-2 The master issues a token to the 2# slave

@ Master (2#)
-~

._ 2# date

slave (2#) \

g 2date

.. 2# date

slave (3%) | slave(N#) |

Token T

slave (2#) slave(B#)‘ slave(N#)‘

- &
slave(2ﬂ)| slave (_\'#ﬁ

¢

RS 485

Figure 10-5 Slave Broadcast

L| RS 485
L 0
RS485
Figure 10-4 The master issues a token to the 3# slave
Figure 10-3 Slave Broadcast
%2 % master (1#) TS - — —— w
-] J 3tdate % master (1#) T
s i
@\’/l slave (3#)
3#date .- _ 3#date

‘MM*M

sla\e(Zﬁ)‘ sla\e(3ﬂ) slave (N#)

L( RS 433

Figure 10-6 Token issuance and flow sequence
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10.5.3

10.5.4

Figure 10-6 shows the order in which the tokens flow. The thick solid line shows the actual token issuance process,
and the dashed line shows the sequence of stations that hold the token and broadcast it. It should be noted that the
token is not passed from one slave station (such as 2# PLC) to another slave station (such as 3# PLC), but firstly by
the master station to issue the token to 2# PLC, and then by the master station issues it to 3#PLC.

N: N network architecture

N: N can be connected into two types of networks: single-layer network and multi-layer network. As shown below:

slave2# slave3s slaveds

slavel®

Figure 10-7 N: N single layer network

slaveNE RS-485

| slavel# | slave2# | slave3# | slaveds
e [N T N

slave4# slaveN#

slave3s

RS-485

Figure 10-8 N: N multi-layer network

In a single-layer network, each PLC is connected to N: N through only one PORT port. In the multi-layer network,
it is necessary to connect the intermediate node PLC of the layer and the layer, and the two communication ports of
the intermediate node PLC are respectively connected to different layers. A single-layer network can support up to
32 PLCs, and each layer of a multi-layer network can support up to 16 PLCs.

N: N Refresh mode

Multiple PLCs connected to N: N can automatically exchange some D elements and M elements in the network. The
number and number of these D elements and M elements are fixed, and these elements are called "shared element
areas". Once the PLC uses N: N, the value of the shared component area will be automatically refreshed continuously,
so that the value of the shared component area of each PLC in the network remains equal.
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[ O#PLC |

1# Receiving area
(read)

2# Receiving area
(read)

3# Receiving area
(read)

4# Receiving area
(read)

5# Receiving area
(read)

6# Receiving area
(read)

7# Receiving area
(read)

S sy 14 Sending area (write) s 2
2# Sending area (write) 2

fp—

.~ 1#PLC

0# Receiving area
(read)

2# Receiving area
(read)

3# Receiving area
(read)

44 Receiving area
(read)

5# Receiving area
(read)

6# Receiving area
(read)

7# Receiving area
(read)

—

4

" 2#PIC ) eee [ 7HPLC

0# Receiving area
(read)

1# Receiving area
(read)

3# Receiving area
(read)

4# Receiving area
(read)

5# iving area

0# Receiving area
sl (read)

1# Receiving area
—
(read)

2# Receiving area
(read)

3# Receiving area

—_—
(read)

4# Receiving area
(read)

5# Receiving area

(read)’

6# Receiving area
(read)

74 area

\

(read)

6# Receiving area

(read)

(read)y

<5 7# Sending area (write)

As shown in the figure above, each PLC connected to N: N has its own writable sending area in this shared component

area, and N: N will automatically transfer the contents of this writable sending area (The values of D elements and

M elements of specific numbers) are broadcast to other PLCs, and at the same time, other PLCs are also received to

broadcast their contents to themselves, and store them in the corresponding read-only sending area.

Since the number of components in the shared component area is fixed (a total of 64 D components and 512 M

components can be shared), these components are allocated to multiple PLCs. Therefore, the less the number of PLCs

connected to the network, the more components are allocated to each PLC. This correspondence is defined by the N:

N refresh mode table:
® N: N Single-layer network D element assignment:

Send Area D
Component Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
Assignment

D7700~D7701 #0

D7702~D7703 #1 "0

D7704~D7705 #2 "

D7706~D7707 #3 "

D7708~D7709 #4 "0

D7710~D7711 #5 "2

D7712~D7713 #6 i

D7714~D7715 #7 "

D7716~D7717 #8 "o

D7718~D7719 #9 #

D7720~D7721 #10 "

D7722~D7723 #11 "

D7724~D7725 #12 #

D7726~D7727 #13 "

D7728~D7729 #14 "

D7730~D7731 #15 i

D7732~D7733 #16

D7734~D7735 #17 "

D7736~D7737 #18 #

D7738~D7739 #19 "

D7740~D7741 #20 " #1

D7742~D7743 #21 #o

D7744~D7745 #22 "

D7746~D7747 #23 A

D7748~D7749 #24 #12 #6 #3
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Send Area D
Component Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
Assignment
D7750~D7751 #25
D7752~D7753 #26
#13
D7754~D7755 #27
D7756~D7757 #28
#14
D7758~D7759 #29 w7
D7760~D7761 #30
#15
D7762~D7763 #31

For example:

(1) In mode 1, the D components of the sending area allocated by station 0# are D7700~D7701. The PLC of
station 0# can write values to D7700 and D7701, and other stations (1#-~31#) can directly read the values of D7700
and D7701. value.

(2) In mode 2, the D components of the sending area allocated to the 0# station are D7700~D7703. The 0# station
PLC can write values to D7700, D7701, D7702, D7703, and other stations (1#-~15#) can directly read Values of

D7700 to D7704.
® N: N Single-layer network M element assignment:
Send area M
component Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
assignment
M1400~M1415 #0
M1416~M1431 #1 "0
M1432~M1447 #2 70
M1448~M1463 #3 #
M1464~M1479 #4 #0
M1480~M1495 #5 "
M1496~M1511 #6 # "
M1512~M1527 #7 "
M1528~M1543 #8
M1544~M1559 #9 4
M1560~M1575 #10 2
M1576~M1591 #11 "
M1592~M1607 #12 #
M1608~M1623 #13 "
M1624~M1639 #14 " -
M1640~M1655 #15 #
M1656~M1671 #16
M1672~M1687 #17 "8
M1688~M1703 #18 #
M1704~M1719 #19 "
M1720~M1735 #20 #
M1736~M1751 #21 #o
M1752~M1767 #22 s
M1768~M1783 #23 il #1
M1784~M1799 #24
M1800~M1815 #25 2
M1816~M1831 #26 "
M1832~M1847 #27 3 #3
M1848~M1863 #28
M1864~M1879 #29 4 #7
M1880~M1895 #30 #15
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Send area M
component Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
assignment

M1896~M1911 #31

For example:

(3) In mode 1, the M components in the sending area allocated to station 0# are M1400~M1415. The PLC of
station O# can write values to M1400~M1415, and other stations (1#-~31#) can directly read the values of
M1400~M1415. value.

(4) In mode 2, the M components in the sending area allocated to station 0# are M1400~M1431. The PLC of

station O# can write values to M1400~M1431, and other stations (1#-~31#) can directly read the values of
M1400~M1431. value.

® N: N Multilayer network D element assignment (layer 0):

Send Area D
Component Mode 6 Mode 7 Mode 8 Mode 9
Assignment
D7700~D7701 #0
D7702~D7703 #1 "0
D7704~D7705 #2 "
D7706~D7707 #3 "
D7708~D7709 #4 "o
D7710~D7711 #5 "
D7712~D7713 #6 "
D7714~D7715 #7 "
D7716~D7717 #8
D7718~D7719 #9 #
D7720~D7721 #10 "
D7722~D7723 #11 #
D7724~D7725 #12 "
D7726~D7727 #13 "o
D7728~D7729 #14 #
D7730~D7731 #15 "

For example:
(5) In mode 6, D7700~D7701 are assigned to the D components in the sending area of station 0# (layer 0). The
PLC of station 0# can write values to D7700~D7701, and other stations (1#-~15#) can read directly. Take the values

from D7700 to D7701.
® N: N Multilayer network D element assignment (layer 1):

Send Area D
Component Mode 10 Mode 11 Mode 12 Mode 13
Assignment

D7732~D7733 #0

D7734~D7735 #1 "0

D7736~D7737 #2 70

D7738~D7739 #3 i

D7740~D7741 #4 "o

D7742~D7743 #5 2

D7744~D7745 #6 i

D7746~D7747 #7 "8

D7748~D7749 #8

D7750~D7751 #9 # #2 #1

D7752~D7753 #10 #5
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Send Area D
Component Mode 10 Mode 11 Mode 12 Mode 13
Assignment

D7754~D7755 #11

D7756~D7757 #12

D7758~D7759 #13 e

D7760~D7761 #14 "

D7762~D7763 #15 #

For example:
(6) In mode 10, D7732~D7733 are assigned to the sending area D components of station 0# (layer 1). The PLC
of station 0# can write values to D773~D7733, and other stations (1#-~15#) can read directly. Take the values from

D7732 to D7733.
® N: N Multilayer network M element assignment (layer 0):

Send area M
component Mode 6 Mode 7 Mode 8 Mode 9
assignment

M1400~M1415 #0

M1416~M1431 #1 "

M1432~M1447 #2 "

M1448~M1463 #3 i

M1464~M1479 #4 "o

M1480~M1495 #5 "

M1496~M1511 #6 "

M1512~M1527 #7 "

M1528~M1543 #8

M1544~M1559 #9 w

M1560~M1575 #10 #

M1576~M1591 #11 "

M1592~M1607 #12 i

M1608~M1623 #13 "

M1624~M1639 #14 #

M1640~M1655 #15 #

For example:
(7) In mode 6, the M components in the sending area allocated to station 0# (layer 0) are M1400~M1415. PLC of

station 0# can write values to M1400~M1415, and other stations (1#-~15#) can read directly Take the values from
M1400 to M1415.

® N: N Multilayer network M element assignment (layer 1):

Send area M component Mode

assignment Mode 10 Mode 11 Mode 12 13

M1656~M1671 #0

M1672~M1687 #1 "

M1688~M1703 #2 "

M1704~M1719 #3 "

M1720~M1735 #4 "0

M1736~M1751 #5 2

M1752~M1767 #6 i

M1768~M1783 #7 "

M1784~M1799 #8

M1800~M1815 #9 # #2 #1

M1816~M1831 #10 #5
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10.5.5

Send area M component Mode
5 Mode 10 Mode 11 Mode 12
assignment 13

M1832~M1847 #11

M1848~M1863 #12 5

M1864~M1879 #13 3

M1880~M1895 #14 7

M1896~M1911 #15

For example:
(8) In mode 10, the M components in the sending area allocated to station 0# (layer 1) are M1656~M1671. The

PLC of station 0# can write values to M1656~M1671, and other stations (1#-~15#) can read directly Take the values
from M1656 to M1671.

Notice

Once the PLC is configured with the N: N communication protocol, the D components D7700~D7763 and the M
components M1400~M1911 will be used as public resources for network data exchange. Please pay attention when
using these components in the program!

Enhanced refresh mode

In order to support more component sharing, VIC Series PLC provides modes 14~18. These modes are only
applicable to single-layer structures with many shared components. M element and D element are expanded on the
original basis (M1400-M1911, D7500-D7755)

The M element area (512) is shown in the following table:

M element assignment Mode 14 Mode 15 Mode 16 Mode 17 Mode 18
M1400-M1415 #0
M1416-M1431 #1 #0
M1432-M1447 #2 #0
M1448-M1463 #3 #
M1464-M1479 #4 #0
M1480-M1495 #5 #2
M1496-M1511 #6 #
M1512-M1527 #7 #
M1528-M1543 #8 #0
M1544-M1559 #9 #
M1560-M1575 #10 "2
M1576-M1591 #11 #
M1592-M1607 #12 #
M1608-M1623 #13 #
M1624-M1639 #14 "
M1640-M1655 #15 #
M1656-M1671 #16
M1672-M1687 #17 #8
M1688-M1703 #18 4
M1704-M1719 #19 #
M1720-M1735 #20 "2
M1736-M1751 #21 #10
M1752-M1767 #22 #
M1768-M1783 #23 #l
M1784-M1799 #24 i
M1800-M1815 #25 #2
M1816-M1831 #26 "
M1832-M1847 #27 #13
M1848-M1863 #28 #
M1864-M1879 #29 #a
M1880-M1895 #30 415 #
M1896-M1911 #31
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The D element area (256) is shown in the following table:

D component assignment Model14 Modell5 Modell6 Modell7 Modell8
D7500~D7507 #0 40
D7508~D7515 #1 0
D7516~D7523 #2 “
D7524~D7531 #3 0
D7532~D7539 #4 "
D7540~D7547 #5 “
D7548~D7555 #6 0
D7556~D7563 #7 40
D7564~D7571 #8 w4
D7572~D7579 #9 o
D7580~D7587 #10 u5
D7588~D7595 #11 "
D7596~D7603 #12 6
D7604~D7611 #13 4
D7612~D7619 #14 e
D7620~D7627 #15
D7628~D7635 #16 48
D7636~D7643 #17 4
D7644~D7651 #18 "
D7652~D7659 #19 42
D7660~D7667 #20
#10
D7668~D7675 #21 45
D7676~D7683 #22
#11
D7684~D7691 #23 1
D7692~D7699 #24
#12
D7700~D7707 #25 5
D7708~D7715 #26
#13
D7716~D7723 #27 s
D7724~D7731 #28
#14
D7732~D7739 #29 7
D7740~D7747 #30
#15
D7748~D7755 #31

10.5.6 N: N Parameter settings

Select the communication config option in the Connect, double-click COM1, select the N: N protocol in the COM1

config, and activate the corresponding N: N setting button, as shown in the following figure:
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Project Manager 2x [ MAIN* x |
e-& 12323 Variable addr. Variable Name Variable Type Data Type |Comm
=23 Program block _TEMP ' IBOOL
[ MAIN \ |TEMP |BOOL,
~~[B1 SBR_1 T
w0 INT_1 L P e 2 010 2 ]
L1 Global variable table
[El Data block e R a
== System block COM Config X F
- Extension Modules

= Cross reference table
--m Element monitoring table

&

(” No Protocal

3]

== Instruction Wizard " Freeport protocal Freeport settin
=--&" Communication Config ¢ Modbus protocal Modbi g
(oMo N:N settin
[=comi ] }S‘iep % l : .
double click = -
s step 2 step 3 click

- PLC Communication Select
OK | Cancel

Click the N: N setting button to enter the N: N protocol setting interface, as shown in the following figure:

N:N Protocol X

Default Value
PLC serial port setting
Baud rate 38400 v Parity check |Even v

Data bit 8 v Stop bit 1 it
Station no. |0 LI
Max number of sites |8 ﬂ
Additional delay time |0| ﬂ ms
Retry times |3 ﬂ

@® Single layer

Mode " Double layer(layer 0) Refresh mode |3 v
" Double layer(layer 1)

Set the N: N parameters as shown above. The station no. should be set fromOStart with the number and set it in
sequence, you cannot connect multiple PLC is set to the same station number. Station 0 is the start-up and setup site
of the network. Parameters such as the max number of sites, additional delay time, retry times, and mode settings

only need to be set for station 0. The stations of other station numbers only need to set their own station numbers,
except that the baud rate and parity must be the same as those of No. 0, as shown in the following figure:
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N:N Protocol X

Default Value
PLC serial port setting
Baud rate 38400 v Parity check |Even v

Data bit 8 Stop bit i

Staion no. -
Max number of sites Is j
Additional delay time __J ms

0 ]
Retry times 3 =

@
Mode ) | Refresh mode |3
S

The max number of sites refers to the total number of PLCs used in the network. If a total of 6 PLCs are used, please
set them to 6, and set the station number of these 6 PLCs to 0~5. If you want to add 2 new PLCs to the network in
the future without network interruption, you can set the max number of sites to 8, and the number of PLC stations to
be added in the future to 6 and 7, respectively. When 6 and 7 are connected to the network, they will be automatically
detected by N: N within 1 second and included in the data exchange with 0 to 5. .

10.6 Several Control Strategies

10.6.1

10.6.2

10.6.3

Master station determination

Station O is the default master station. Only station O can initialize and start the entire network. N: N related settings,
such as refresh mode, additional delay time, number of retries, etc., must and can only be configured through station
0. During the online modification of the relevant configuration of station 0 and the download of system blocks, the
standby master station will take over the network. When station No. 0 completes the system block download, the
standby master station will give up the master station status to No. 0.

Master strategy in the network: The station with the smallest station number acts as the master.

Max number of sites

When setting the max number of sites, it is recommended to set the max number of sites to the total number of PLCs
included in the actual network, and to program the station numbers in sequence starting from 0. When the max
number of sites is set to N, the network only manages the stations from No. 0 to No. N-1. In particular, when the max
number of sites set by the user is incorrect, that is, when the max number of sites is less than the actual number of
PLCs included in the 485 network, PLCs with a station number greater than or equal to the max number of sites will
not be able to broadcast However, it can receive broadcast data whose station number is less than the max number of
sites.

Multi-master-slave (M:N)

N: N can be used to build a multi master and multi slave network. The meaning of "master" and "slave" here is:
"master" is a PLC that can write its own M and D components and read M and D components from other sites;
"Slave" is a PLC that can only read M and D components from other stations. Under the set max number of sites (the
number of stations is also subject to the refresh mode), PLCs with station numbers less than the number of stations
can be used as "master", while PLCs with station numbers greater than the number of stations can only be used as
"slave". The slave station can only read the relevant M and D elements of the master station. These M and D elements
correspond to each master station according to the refresh mode in the master station. You can refer to the N: N shared
M and D element table. The slave station has no corresponding M and D elements in these tables.
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10.6.4 Example of using N: N

There are 5 PLCs in total, the refresh mode is 3, and the station numbers are 0#~4#. It is hoped that the sum of D100
of 0# PLC and D305 of 2# PLC is stored in D500 of 4# PLC.

Programming to 0#: MOV D100 D7700

Programming for 2#: MOV D305 D7716

Programming to 4#: ADD D7700 D7716 D500

Note: This example is an N: N single-layer network, there are 5 PLC stations on the network, and the refresh mode
is 3: each station can be assigned 8 D elements and 64 M elements. The D elements assigned to station 0# are D7700
to D7707, the D elements assigned to station 2# are D7716 to D7723, and the D elements assigned to station 4# are
D7732 to D7739. Store the value of 0# station D100 in a write public area D7700 assigned to it on the network, and
store the value of 2# station D305 in a write public area D7716 assigned to it on the network. In 4# PLC, add and
store the common unit D7700 and D7716 to the local element D500.

10.7 CANopen Communication Settings

A. CANopen hardware port connection:

1. The VIC-S series host has its own CAN hardware interface, and the corresponding interface pins are as follows:

By ., .,

] .. o
%%‘%%ﬁ{

g

o

[ q

2: CANopen 120Q
matching resistor

1: RS485 1200
ma‘rchmg resistor

]

el W e
)| | [
— 14 [EE

=_J) )

&

S
—T]

B. CANopen 120Q matching resistance

When forming a CAN network, the CAN+, CAN-, and SG lines of the device must be in one-to-one correspondence,
and a 120-ohm CAN bus matching resistor should be added to both ends of the bus. The CAN bus wiring diagram is
shown in the following figure:

VIC series small programmable controller programming manual




Chapter10

277

10.7.1

Twisted Pair Shielded Wire

Twisted Pair Shielded Wire

Twisted Pair
§hielded Wire

2 Dial to
ON position

=

[¢]e @@@W@©@WP:

= P
- [elelelelefeleleee]e
g@ R AT S T T T AT (X3 U T A
il
00000000
0606000T
oooo
00000000
66000000
5 |1

L |lelele

Sl el

16

Jolelslelolelelolelsle]|
i &=

CANopen Protocol selection

.

.

VEICHI SD700

VIC-S series supports CANopen communication standard protocol DS301

Software function Main site Slaves
Supporting agreement DS301V4.02 DS301V4.02
Maximum number of TPDO 64 4
Maximum number of RPTO 64 4
Slave node 30 /
Baud rate and communication 1Mbps/25m 1 Mbps/25m
distance 800kbps/50m 800kbps/50m
500kbps/100m 500kbps/100m
250Kbps/250m 250Kbps/250m
125Kbps/500m 125Kbps/500m
50kbps/1000m 50kbps/1000m
20kbps/2500m 20kbps/2500m
100Kbps 100Kbps
10Kbps 10Kbps
Data exchange device D0~d7999 (configurable) SD400~SD415 (receiving area) ;SD432~SD447
(sending area)

10.7.2 CANopen Indicator

LED light display CAN (green) ERR (red)
Extinguish No configuration No errors
Bright Working status System error message
Flicker Communication exception Can communication abnormal or
system error

10.7.3 CANopen Function explanation

NMT: Network Management

Network management services, application layer management, network status management and node ID allocation

management, etc. The service mode is the master-slave communication mode: in the CAN network, there can only

be one NMT master station and one or more slave stations. The master is used to control the slave status.

SDO: Server Data Object

A service data object that can access data in the slave device object dictionary through Indexes and sub-Indexes. This
is mainly used in the slave configuration process. Every frame of SDO needs to reply to the confirmation.

PDO: Process Data Object
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Process data objects, mainly used to transmit real-time data. Data transfers are limited to 1 to 8 bytes. The
transmission of PDO data is divided into two ways: synchronous and asynchronous. The PDO frame is the main data
exchange frame after the slave is started.

SYNC: Synchronous

The synchronization service adopts the master-slave communication mode. The master node sends the SYNC object
regularly, and the SYNC slave node receives it and executes the task synchronously. This frame is mainly used for
synchronous transmission of PDO.

COB_ID: Communication Object Identifier

Each CANopen frame starts with a COB_ID, which is used as the communication object identifier of the CAN frame.

COB_ID is not equal to the slave station number. However, it is generally associated with the slave station number
by default.

10.7.4 CANopen Master/slave configuration

A. The configuration of the CANopen master station is shown in the figure below

(1) Open the Auto Studio software, select CAN in the communication configuration, double-click the "CAN" protocol
type and select the CANopen master station.

Project Manager ax [V MAIN x

\
e 3333 Variable addr.|Variable Name Variable Type Data Type  Comment

:
£ Program block I -

i MAIN |TEMP |BOOL
E1SBR 1
@M INT 1
l1 Global variable table \
[ Data block CpM-config X
&= System block step.4
& Extension Modules

=2 Cross reference table Protocol type: Master Station v K
2--m Element monitoring table step 3

o 2 5 Set as master mode Cancel
2--= |nstruction Wizard Parameter

]l e Fi)rg(r)n'\ljlrélcatlon Conflgl Station number: ,53’|— (1~63)

{11 T R T

step 1
- Com ) Baud rate: 500 v | Kbps
= COM2
CAN step 2
~# EtherNet  double click SYNC

@~ PLC Communication SYNC COB-ID: e
SYNC cycle period: 0 ms

~Heart beat

Heartbeat interval: 10 ms

(2) Right-click CAN to add CANopen configuration, and then double-click CANopen configuration

to configure the slave device as shown in the figure below:
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USEIS\ Ve

Bl AULU WUV - L

77\ LJUCHLLIELLL

222212222 VUL

| File Edit View Ladder PLC Debug
REHE® | Qf

¥ |

=-5 3333
=25 Program block
i MAIN
[51SBR_1 b
IINT 1

[l Global variable table

[= Data block

= System block

© Extension Modules

£ Cross reference table

= Element monitoring table

= Instruction Wizard

«" Communication Config
~ COMO tep 2

= COM1  Double click
-« COM2 CANopen config

@ CANopen Config

# EtherNe
&~ PLC Communication
step 1
Right—click CAN and select
Add config table

o888

Output Window

CANopen Config

Network I Mapping | Symbol |

Catalogue

Import. .. Delete

Network

ou] | oon

"

Slaves |Supervision

e
e ol Ll s

e
o o

-
@ =

19!

Properti|Value

14 »]» \CompileA Communication A Cor

For help. press F1

|

HUE

| s

(3) Import the EDS file of the CANopen slave device (the EDS file is obtained from the device

supplier)

B. Master interface information configuration

M MAIN x |

- 3333
=& Program block
M MAIN
[ SBR 1
L. INT 1

G

~[El Data block
-E System block

-« COMO
.- COM1
.- COM2
CAN |

er

et

B

step 1
double click CAN

[11 Global variable table

{3 Extension Modules

= Cross reference table

= Element monitoring table
= Instruction Wizard

=& Communication Config

-~ PLC Communication

Variable addr.fVariable Name |Variable Type

Data Type |Comments
TEMP BOOL
TEMP BOOL

CAN Config

Protocol type:

Master Station R

[~ Parameter
Station number: 63 (1~63)
Baud rate: 1000 v | Kbps
~SYNC
SYNC COB-ID: 0x80
SYNC cycle period: 20 ms
Heart beat
Heartbeat interval: 10 ms

Cancel

=

=

(1) Double-click "CAN" to configure the master station;
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(2) Select the protocol type [Master];
(3) Set the station number of the master station and the baud rate at which the master

station takes effect;

C. Synchronize

(1) COB-ID: Synchronous frame sending D, this item uses the default value of 0x80, which
is not allowed to be set.

(2) Set the synchronization time, the station will send the synchronization frame cyclically
according to the time set in "Synchronization Period (ms)", you need to check

"Synchronization Cycle" in the corresponding PDO transmission type.

D. Heartbeat

(1) Set the heartbeat time, the station will send heartbeat frames cyclically according to the
time set by "production time (ms)". Production time (ms): The cycle period for sending

heartbeats. The default is 10, the unit is ms (the default is 0, no heart is sent).

E. Slave parameter setting (take VIC-S slave as an example)

a) Slave network configuration

®» OO

@

Double-click [CANopen Configuration] to enter the network configuration;
Import the EDS file of the VIC-S slave;

Select the VIC-S slave device that needs to be added to the network, double-click [VIC Series PL] to add the
slave to the network, the software will automatically join the network in sequence (1-31),

Slave device station number setting, select the name of the slave station whose station number needs to be
adjusted, and realize through Up (move up) and Down (move down) or Del (delete) the slave station device
from the network. (The configuration in the above figure indicates that the station number of VIC-S is 4)

Double-click [NONE] to enter the error control setting, and select None by default. As shown below:

Error Control X

(" Heartbeat 200

" Node Guarding 300

|-

El

N

Heartbeat Param

Node: |0 Time: |0 ms

(1) [Use Heartbeat protocol]: The slave station will generate a heartbeat according to the set time, which is not

selected by default. After the slave station selects [Use Heartbeat protocol], the master station monitors the heartbeat

status of the slave station by default.

(2) [Node Heartbeat production time]: The time when the slave station heartbeat is sent cyclically. Unit (ms)

(3) [Use Node Guarding Protocol]: It is a network evaluation function that monitors each other between the master

station and the slave station that return the frame. Only one of the heartbeat and node guard functions can be selected.

temporarily reserved
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(4) [Heartbeat consumption parameter]: This function is used to set the heartbeat of other sites that this slave will
monitor. Nodes represent sites that need to be monitored. This feature is not selected by default. (This function also
requires the slave to support the heartbeat monitoring function).
b)  Send PDO/Receive PDO mapping settings
(D  Click [Map] to select the slave that needs to configure PDO, and the interface will appear as shown below:

CANopen Config
Network| Mapping Symboll
step 3
~Slaves—step-1 - Available Objects ~PDO E
= : step 4 Typel Receive w |
,ﬁ Slaves &1-1800
l #1801 2l # |Name Index |COB_ID |Trans Tyl Inhabit |Event '
4 1802 ] m 00 00 0
3| step 2 1803 TCTTAOT 28T 233 TOU U
4 & 2000 |Transmit 11A02 381 255 100 0
3 &7 2001 Transmit 11403 481 255 100 0
‘75 2002
5 2003 B
9 2004 step 2
10 2005
11 2006 < >
5 2007
13 2008 B _
a 2E00 step 6 Mapped Obiect -
15 7 ) pESH Del Defaultl step ( ‘
16 1-Signal Input M N e S T
17 - 2-Signal Output | Bl status word | 6041 16
18 | 3-Torque Refere |[Extern Input Pulse Cot/2E01sub9 32
19 4-Verlocity Refe _Signal Input Monitor |2EOlsubl 16
20 d S=Frequerce ot |
21 | - 9-Extern Input P1
22 11-Inner Status I
_ 23] l 21-Inner Input St
s i ~31-Inner Output ¢
25 41-Amplifier DC\ ‘.
26 42-Current Feedt
;; 4C-DAxisCurren v | ||| g 1 E
29 v« > ‘ v |

(@)  Select the slave station that will set POD;

(3  Select POD type: receive (PDO): data sent by the master to the slave; send (PDO): data sent from the slave
to the master;

(@) The PDO that the slave EDS takes effect by default; (EDS file provided by the equipment manufacturer)

(5 PDO property settings; double-click a PDO, the following interface will appear:

PDO X
~Trans Type
" Sync(acydic)(0)
" Sync(cydlic)(1-240) . X SYNC ¢y

(" Async(manufacturer specific) (254)
® Async(configuration files) (255)

~Properties
Inhibit time(0-65535): 100 _,:' x 100 ms
Event timer(0-65535): 0 = ms

coet_|
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Transmission type:

Type

Data sending conditions

Data validation conditions

Synchronous acyclic (0)

Data changes and a sync frame is received

It does not take effect immediately after
receiving the data, it needs to receive a
synchronization frame to take effect

Synchronous loop (1-240)

Data is sent after receiving the corresponding
"sync period" frame synchronization

It does not take effect immediately after
receiving the data, it needs to receive a
synchronization frame to take effect

Asynchronous
(manufacturer event) (254)

Not support

Not support

Asynchronous (profile
events) (255)

The data changes or meets the event time and
the frequency of change is less than the

suppression time

Effective immediately

[ Synchronization period] : It is valid after selecting cycle-synchronization (1-240), and set the number of

synchronization periods;

[ Suppression time] : It can be set after selecting asynchronous-device configuration file specification (Type255),

if it is 0, this function is invalid. When not 0, it is the minimum interval for frame transmission.

[ Event timer] : It can be set after selecting asynchronous-device configuration file specification (Type255), if it is

0, this function is invalid. When it is not 0, it indicates the period of timed transmission. (This sending situation is

also limited by the suppression time)

(6) Add object operation; select the PDO type [receive (POD) or send (POD)] , double-click the selected object

dictionary to add a mapping object as shown in (@).

(7) The mapped object can be selected and then [Delete] to map the object.

c) [ Symbol] Master PDO maps D register configuration. Selecting [Symbol] will bring up the following

interface:

Select [Symbol] to map PDO to D register configuration;

allocate the D register as shown in (5);

@0 ®OO

Set [ Send PDO mapping start address (D] : 7000 (default); users can freely choose D0~D7999;
Set [Receive PDO mapping start address (D] : 7400 (default); users can freely choose D0O~D7999;
After the PDO mapping address is set, click [Reset Access Address] and the system will automatically

The system automatically allocates the D register according to the set starting address;

Click [ Generate Global Variables] , the system will generate the automatically allocated D registers in the

global variable table, and automatically add comments such as station number, type, slave station name, object

dictionary, etc. to the D register, which is convenient for user program debugging.

(@)  After completing the above a), b), and c) operations, click [OK] to complete the CANopen configuration.

10.7.5 CANopen SDO Read and write commands

A. CANNMT state switching command

Ladder Diagram: Applicable VIC-S
models
— F——{ CANHMT 351 ]
Affect the flag
Command list: CANNMT (51) Step size 3
Operand| Type Applicable devices Index
1| INT (o[ [ [ T T T 1 [ [ [ ] v

® Operand Description

S1: Switch state, value range 1-4, 1 reset CANopen communication; 2 reset CANopen node; 3 switch to

preprocessing mode; 4 switch to run mode.
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® Function Description
When the power flow is valid, a message is sent to make the CANopen network enter the specified state.
® Precautions
When the instruction is being executed, when encountering PLC RUN to STOP, this instruction may not be executed.
® Example of use
SM440 CANopen command execution is completed (=1 is completed, =0 for the rest).
SM441 CANopen command execution error (=1 command error, =0 no error).
SM442 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.
B. CANSDORD read command

Ladder Diagram: Applicable VIC-S
}_‘ models
——{CANSDORD 51 52 53 o4 ol 1
Affect the flag
Command list: CANSDORD (SI) (52) (S3) (S4) (D1) Step size 12
Operand| Type Applicable devices Index
S1 INT [Constant] D N
S2 INT [Constant] D N
S3 INT [Constant] D N
S4 INT [Constant] D N
D1 DINT D N
® Operand Description
S1: Device address range 1-126.
§2: SDO Index.
$3: SDO sub Index.
§4: read data length, (1, 2, 4 respectively, BYTE, WORD, DWORD).
DI: The data storage address read back, (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 to read the Index data of the specified node.
® Precautions
When the instruction is being executed, when encountering PLC RUN to STOP, the instruction may not be executed.
Please make sure that the Index and sub-Index read are valid, otherwise an error will be returned.
® Example of use
SM440 CANopen command execution is completed (=1 is completed, =0 for the rest).
SM441 CANopen command execution error (=1 command error, =0 no error).
SM442 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.
C. CANSDOWR write command
Ladder Diagram: Applicable VIC-S
'—4 F—{CANSDOWR 51 52 55 54 D1 ) [models
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.
§2: SDO Index.
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$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.
® Example of use
SM440 CANopen command execution is completed (=1 is completed, =0 for the rest).
SM441 CANopen command execution error (=1 command error, =0 no error).
SM442 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.

10.7.6  CANopen communication troubleshooting
A. Routine inspection steps
1) Check if the device supports CANopen
Equipment Inspection method
PLC VIC-S series
Servo/Inverter Check whether the software version supports
2) Check the matching resistance
All devices are powered off. Use a multimeter to measure the resistance between CAN+ and CAN- at either end of
the network. It should be around 60Q. If it is too small, it means that not only two ends of the network are connected
to matching resistors, but there are also wrong connections at other locations. Input, disconnect the wrong matching
resistor. If the network is only connected to a single-ended matching resistance of about 120€2, the quality of network
communication is very poor. If the matching resistance is not connected at all, the network cannot communicate.
Please access the matching resistors of the first and last sites of the network.
3) Check baud rate and station number
The baud rate and station number settings do not match. Check whether the baud rate and station number are
configured correctly. The device baud rate or station number will take effect only after power-on or reset operation.
Baud rate The communication distance is related to the baud rate. Please refer to Chapter 10 10.7.1
4) Check the wiring
Whether the connection between the CAN communication port of the PLC and the servo or inverter is correct, and
ensure that the shielding layers of all devices are connected together.
5) Other
If the on-site interference is very large, it is recommended to add a magnetic ring to the PLC communication port or
try to reduce the communication baud rate.
B. See the following table for the special components of CAN communication:
CANopen special SM auxiliary relay
Address number Name Function R/W
SM440 Canopen instruction =1 completion of execution, =0 the rest R/W
completed
SM441 Canopen command error =1 command error, =0 no error R/W
SMd42 Canopen instruction is being | =1 instruction is being executed, =0 no R
executed instruction is being executed
SM443 VEDA-IN' DRIVES slave 0: no encryptionl:encryption R/W
device encryption enable

The CANopen special registers are shown in the following table:
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Address Data Initial | Function R/W
number length | value
SD340 16 0 The configured network node (1-16) indicates whether sites 1-16 are | R

configured. When the bit is 1, it indicates that the corresponding site is

configured. Bit 0 represents station 1 and bit 15 represents station 16.

SD341 16 0 Indicates whether the 17-32 site is configured, when the bit is 1, it means it | R
is configured, and the small site is low. Bit 0 represents station 17, bit 15

represents station 32

SD342 16 0 Network baud rate, 1-8, R
Corresponding to 10k, 20k, 50k, 125k, 250k, 500k, 800k, 1m

SD343 16 0x7f Cob-id synchronization R

SD344 16 0 Synchronization period (1-1000ms) R

SD345 16 0 The first address of the image area (eg: d1000 displays 1000) R

SD346 16 0 The first address of the image area (eg: d1000 displays 1000) R

SD350 16 0 Online node in the network, when the bit is 1, it means online. R

For stations 1-16, bit 0 represents station 1, and bit 15 represents station 16.

SD351 16 0 When the online node in the network is 1, it means online. R

Stations 17-32, bit 0 represents station 17, bit 15 represents station 32

SD352 16 0 Canopen network status R
Bit Error type Remark
Bit0 Optional module error 0: no error; 1 at least one mo
Bitl Required module error 0: no error; 1 at least one con|
Bit2 The required module has | Reserve

an error in network

monitoring

Bit3 Configuration process | 0:no error; 1 with error
error

Bit4 Network 0: no error; 1 with error

communication error

Bit5 One or more slaves have | 0: no error; 1 with error
errors and are not in

operation

Bit6 Canopenthe length of | 0:no error; 1 with error
the pdo received by the
master is too short

Bit7~bit10 Reserve

Bitll Whether the master is | 0:no; 1 yes

alone on the bus

Bitl5~bit12 Reserve
SD353 16 0 Canopen instruction error status R
SD354 16 0 Emcy id R
SD355 16 0 Emcy data R
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Address Data Initial | Function
number length | value
SD359 16 Communication error status with canopen master module,
Bit0 The PLC cannot | 0: ok; I not detected
detect the canopen
master. Canopen is
configured, but
cannot communicate
Bitl PLC download | 1 error,
canopen Configuration error occurred 3 times,
configuration error Set, and canopen
Main module communication stopped
Bit2 PLC data refresh error
Bit3 01 an error occurred during canopen data refresh
10 canopen data refresh process timed out
Bit4 PLC reads canopen | 01 an error occurred
Bit5 master network | 10 timeout occurred reading status
status error
SD360 16 Canopen master status information

Bit0 System self-check | O: uninitialized successfully; 1: su|
succeeded

Bit0 System self-check | O: uninitialized successfully; 1: sul
succeeded

Bitl Network 0: unsuccessful; 1: start
initialization/confi
guration start

Bit2 An error occurred | 0: no error;
while configuring | 1: at least one module does not mg
the slave

Bit3 Critical error sign 0: no error

;1: critical error, must restart

Bit4 Error code =0 ok =1 download error

Bit5 =2 initialization error

Bit6

Bit7

Bit8 Master status =0x01, initialize

Bit9 =0x02, reset node

Bit10 =0x04, reset communication

Bit11 =0x10, pre-operation

Bit12 =0x20, operate

Bitl3 =0x30, stop

Bitl4

Bitl5 Reserve Reserve
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Address Data Initial | Function R/W
number length | value
SD361~SD | 16 Canopen slave 1 status information tocanopen slave 32 status information
392 Bit Error type Remark
Bit0 Is the user | =I configuration
configured =0 not configured
Bitl Slave online =0 No such slave on canopen network
=1 has this slave
Bit2 Slave ready to | =0 not ready
start =1 ready
Bit3 Slave =0 Configuration not complete
configuration is | =1 configuration complete
complete
Bit4 Error code =0 OK
Bit5 Bit4=1 EMCY error
Bit6 Bit5=1 configuration error
Bit7 Bit6=1 PDO length is too short
Bit7=1 Life Guard or Heartbeat
Mistake
=F other errors
= other reserved
Bit8~bi | Slave Status =0x00 is in initialization state
t15 =0x04 is in stop state
=0x7f is in pre-operational state
=0x05 is in operation
=0xff Unknown (Supervision status is config|
SD400~SD Do Canopen slave data receiving area R
415 16
SD432~SD Do Canopen slave data transmission area R/W
447 16
10,7.7 Summary of axis control instructions
Command name Function VIC-S
MCPOWER Enable N
MCRESET Reset v
MCSTOP Stop N
MCHALT Pause v
MCRDPOS Read the current actual position N
MCRDVEL Read the current actual speed N
MCRDPAR Read parameter N
MCWRPAR Write parameters N
MCHOME Return to origin \
MCMOVABS Absolute positioning N
MCMOVREL Relative positioning N
MCMOVVEL Speed mode N
MCJOG Jog (speed mode) N
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10.7.8 Axis control command state machine description

(1) Axis state machine

Each servo execution unit acts as a motion control axis, and the control of the axis is based on the following state

machine.

MCMOVABS MCIOG
MCMOVREL MCMOVVEL

W el e Py 2
Positioning Continuous
Movement

MCHALT
MCSTOP

Done Fault Stop

MCHOME

i ) P—
Origin

©

Enabled

(2) Axis state description

State Describe
Power-on initialization state
In this state, the motion control commands are invalid, and the servo execution unit is not enabled
State transition of no. ®: the mepower command is valid, the host sends 0x06, 0x07, 0xOf control commands to the servo
0x6040 object dictionary successively, and the servo is in the enabled state after completion.

Disable (disable) State transition of no. @): the command mcpower in other states (non-faults) is invalid, the host sends 0x00 to the servo
0x6040 to disable the servo execution unit, and when the servo 0x6041 reports that it is in a non-operational state, the state
transition is completed.

No. 3 state transition: mcreset is executed in the fault state. At this time, the servo 402 state machine is in the fault state,
sending 0x80 to the servo 0x6040, and the servo 0x6041 feedback fault reset and is not in the enabled state.
Highest priority
Error stop (1) State transition: In other states, the axis itself has a fault or the servo 402 state is switched to the fault state.
Certain axis control faults do not cause servo shutdown
Servo execution unit is enabled and fault-free
No other valid commands

Ready (standstill) (@) state transition: mcreset is executed in this fault state and the servo execution unit is in the enabled state
State transition of no. ©®): the shutdown is completed, the mcstop execution completion sign is valid and the mcstop busy
sign is invalid

Stopping The execution unit is executing the stop command according to the set stop mode
Mcmovabs is being executed

Position Mcmovrel is being executed

(discrete motion)

When these commands are executed, 0x0f and Ox1f commands are sent to the servo 0x6040 successively.

This state servo is in pp control mode

Continuous

motion

MCMOVVEL is being executed
MCIJOG is being executed
When these commands are executed, 0x0f and 0x1f commands are sent to the servo 0x6040 successively.

This state servo is in PV control mode
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Return  to

origin (Homing)

N MCHOME is being executed
the

This state servo is in HM control mode

When these commands are executed, 0x0f and 0x1f commands are sent to the servo 0x6040 successively.

10.7.9

CANopen Axis control instruction description

If you only use the CANopen axis control commands other than "MCHOME origin return", you only need to

configure the CANopen master station. If you want to use the "MCHOME origin return" axis control commands, the

origin return method and speed need to be set in the object dictionary of the CANopen configuration interface. . For
the specific configuration process, please refer to "10.7.4 CANopen Master/Slave Configuration".

10.7.9.1 MCPOWER: Enable

Control the servo axis to enable or disable.

m Instruction parameter description:

Ladder Diagram: Applicable models |VIC-S
Affect the flag

Command list: MCPOWERR S1 D1 D2 Step size 7

Operand| Type Applicable devices Index
S1 INT Constant
D1 BOOL M S J
D2 INT D R N

m Overview

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

D1: Axis state: output of the actual state of the axis, ON means the axis is enabled, OFF means the axis is not enabled.

D2: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

Note: Only one MCPOWER instruction can be used per axis.

The MCPOWR instruction writes the corresponding control word (6040h) according to the read status word (6041h),

so that the axis enters the enabled state. The writing correspondence between the status word (6041h) and the control word

(6040h) is shown in the table below.

Energy flow Status word (6041h) Control word (6040h)
Not ready to switch on XXXX XXXX X0xx 0000b
Shutdown 0000 0000 0000 0110b
Switch on disabled XXXX XXXX X1xx 0000b
Ready to switch on XXXX XXXX X01x 0001b Switch on 0000 0000 0000 0111b
ON . . .
Switched on XXXX XXXX X01x 0011b Switch on + enable operation 0000 0000 0000 1111b
Fault reaction active XXXX XXXX XOxx 1111b
- XXXX XX00 xx00 xxxxb
Fault XXXX XXXX X0xx 1000b
other - XXXX XXXX XXXX XXXXD
Ready to switch on XXXX XXXX X01x 0001b
Switched on XXXX XXXX X01x 0011b Disable voltage 0000 0000 0000 0000b
OFF
Operation enabled XXXX XXXX X01x 0111b
other - XXxX Xx00 xx00 xxxxb
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10.7.9.2 MCRESET: Reset

Resets axis-related errors, putting the axis into a "ready" or "disabled" state.

m Instruction parameter description:

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCRESET S1 D1 D2 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
D1 BOOL M S N
D2 INT D R N
m Overview

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

D1: Complete: Reset operation execution complete output.

D2: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

The writing correspondence between MCRESET status word (6041h) and control word (6040h) is shown in the

following table.
Energy flow Status word (6041h) Control word fault reset (6040h.bit7)
Switch on disabled XXXX XXXX X1xx 0000b

ON Operation enabled XXXX XXXX X01x 0111b 0
Fault XXXX XXXX X0xx 1000b 1

- other X

OFF - XXXX XXXX XXXX XXXXD 0

- XXXX XXXX XXXX XXXXD X

10.7.9.3 MCSTOP: Stop

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCSTOP S1 D1 D2 D3 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
D1 BOOL M S N
D2 BOOL M S N
D3 INT D R J
m Overview

The control axis stops and enters the "stop" state, no longer responding to any command to move the axis.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

D1: Completion: The execution of the instruction is completed, and the axis has stopped.

D2: Busy: the instruction is being executed.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

Note: @After the MCSTOP instruction is executed, the power flow of the MCMOVABS, MCMOVREL,
MCMOVVEL, MCJOG instructions must be re-conducted if the original ON state is turned on.

(2) The deceleration at the time of stop is the deceleration set by the previous axis motion.

MCSTOP instruction CANOpen object operation steps
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Step Action/condition Illustrate
1 6040 = 0x0f Reset control word
6040 = 0x10f Control word triggers motion stop
2 6060h = 1 Switch to speed mode
60ffh =0 Write zero for target speed
606Ch =0
3 Wait for stop to complete

6061h = 3 and 6041h.bit13 =1

6061h != 3 and 6041h.bit10 =1

Energy flow status

A

| | | |
| : | !
Busy : i
| | -
| | | | | o
| | | |
[ l [ [ L <
. . scan cycle
Completion signal | | ! —' Y
| | |
: — —
| ! I
| T | I |
Stop state I : I I |
| ! | | i o
T N T T T bl
| [ | | | '
| [ | | | !
| I I |
| I I I |
: I I I |
Speed I : : ' I
! | | | !
! L . .
MCSTOP timing diagram
10.7.9.4 MCHALT: Pause
Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command listt MCHALT S1 D1 D2 D3 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
D1 BOOL M S N
D2 BOOL M S N
D3 INT D R 7
m Overview

The control terminates the current motion and continues to respond to other commands to move the axis when the

power flow is disconnected.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

D1: Complete: The command execution is completed, and the axis has stopped.

D2: Busy: the instruction is being executed.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

Note:

(D During the execution of MCMOVABS, MCMOVREL, MCMOVVEL and MCJOG, the axis stops moving when the power
flow of the MCHALT instruction is turned on. When the power flow of the MCHALT instruction is disconnected, the above
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instructions continue to be executed (the final position after the execution of the MCMOVREL instruction is the current stop

position increase the set target position).

(2)The deceleration at stop is the deceleration set last to make the axis move.

MCHLAT instruction CANOpen object operation steps.

Step Action/condition Illustrate
1 6040 = 0xOf Reset control word
6040 = Ox10f Control word triggers motion stop
2 6060h = 1 Switch to speed mode
60ffh =0 Write zero for target speed
606Ch =0 )
3 6061h = 3 and 6041h.bit13 = 1 Wait for stop to complete
6061h !=3 and 6041h.bit10 = 1
T A A
Energy flow
status >
| | | |
| | | |
| l
Busy : :
| |
I : >
‘ | o e
— 1
i I I i i scan cycle
Completion ! ! ! —’
| | |
signal } } } | >
| | | | |
| | | I |
| | | | |
| | | | |
| | |
| | | | |
| | | | |
Speed | | BN
| | | I |
| | | I |
| | | | |
| | | | |

MCHALT Timing Diagram

10.7.9.5 MCRDPOS: Read current actual position

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCRDPOS S1 D1 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
D1 DINT D N
m Overview

Read the current actual position.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

D1: Position: the current actual position of the axis.
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10.7.9.6 MCRDVEL.: Read current actual speed
Ladder Diagram: Applicable models |VIC-S
Affect the flag

Command list: MCRDVEL S1 D1 Step size 1
Operand| Type Applicable devices Index

S1 INT Constant

D1 DINT D R N

m Overview

Read the current actual speed.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Speed: the current actual speed of the axis.

10.7.9.7 MCRDPAR: Read parameter

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCRDPAR S1 S2 D1 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
S2 INT Constant
D1 DINT D R J
m Overview

Read parameter command.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Parameter No.: Please refer to the "Parameter No. List" below.

S3: Numerical output: parameter value output element, 32-bit data.

10.7.9.8 MCWRPAR: Write parameters

Write parameter command.

m Instruction parameter description:

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCWRPAR S1 S2 S3 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
S2 INT Constant
S3 DINT D R v
m Overview

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured on the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Parameter No.: Please refer to the "Parameter No. List" below.

S3: Value: new parameter value, 32-bit data.

m List of parameter numbers
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Parameter Name Type of data | Read/write Description
Positioning interrupt mode
0 (default): execute a new positioning command when the power flow of
the previous positioning command is disconnected, and the current
K1000 Interrupt mode Uint32 Read/write positioning will be interrupted immediately (note: when the same
positioning command is interrupted, the command that triggered the
positioning last time must be used to start it. Break);
1: the axis cannot be interrupted during the positioning process, and the
execution of the new command is invalid.
Di input status
[31:16]: factory custom
K1001 Di input status Uint32 Read [15:3]: reserved
[1]: positive limit O: invalid 1:efficient
[0]: reverse limit O: invalid 1:efficient
Current axis state
-1: not configured
0: disabled
1: ready (standstill)
K1010 Axis status Int32 Read 2: stopping
3: homing
4: continue motion
5: positioning/discrete motion
15: error stop (error stop)

10.7.9.9 MCHOME: Home return

Ladder Diagram:

Applicable models |VIC-S

Affect the flag

Command list: MCHOME S1 S2 D1 D2 D3

Step size 11
Operand| Type Applicable devices Index

S1 INT Constant

S2 DINT | Constant D B
D1 BOOL M S N
D2 BOOL M S N
D3 INT D N

m Overview

Perform an automatic search for the origin.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 32 when using axis control instructions).

S2: Position: the target position after origin return.

D1: Complete: The origin return is completed.

D2: Busy: Origin return is being performed.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

MCHOME instruction CANOpen object operation steps
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Step Operation/condition Description
1 6060h =6 Switch to origin return mode
2 6061h =6 Wait for the switch to origin return mode to complete
3 6040h.bit4 =0 Reset control word
4 607ch = origin offset Set the origin offset
5 6040h.bit4 =1 Start return to origin
5 6041h.bit10 = 1and 6041h.bit13 =1 Return to origin failed
6041h.bit10 = 1and 6041h.bit12 =1 Return to origin is successful
m Note:

When using the origin return axis command, the origin return mode and speed need to be set in the object dictionary

of the CANopen configuration interface. For the description of each origin return method, please refer to the manual of the

servo/motor driver.

10.7.9.10 MCMOVREL.: Relative positioning

Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCMOVREL S1 S2 S3 S4 S5 D1 D2 D3 Step size I
Operand| Type Applicable devices Index
S1 INT Constant
S2 DINT | Constant D R J
S3 DINT | Constant D R J
S4 DINT | Constant D R N
S5 DINT | Constant D R N
D1 BOOL S J
D2 BOOL S J
D3 INT D R N
m Overview
Relative positioning of the axis, the control axis continues to move the specified position (distance) at the current
position.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 32 when using axis control instructions).

S2: Position: Specify the positioning target position.

S3: Speed: Specify the maximum speed for positioning.

S4: Acceleration: Specify the positioning acceleration.

S5: Deceleration: Specify the positioning deceleration.

D1: Complete: The positioning is completed, and the axis has moved to the specified position.

D2: Busy: Locating.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

Note: The relative positioning position is actually an incremental position, that is, the corresponding target position

is added to the current position; when the relative positioning command is used to interrupt other positioning commands, the

final position of the axis is the addition of the target positions of the two positioning commands.

MCMOVREL instruction CANOpen object operation steps

Step Operation/condition

Description

1 6060h =1

Switch to location mode

6061h =1

ait for the switch location mode to com

plete

Reset control word

2
3 6040h.bitd =0
4 607ah = position

rite (relative) target location
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5 |6083h = acceleration rite acceleration
6  |6084h = deceleration Write deceleration
7  6081h = speed \Write positioning speed
6040h.bit4 = 1
6040h.bit5 = m The control word is written to the corresponding mode.
g  [p040h.bit6 =1 Interrupt mode (parameter number: k1000) = O, then m = 1; otherwise, m = 0.
6040h.bit8 = 0 Trigger positioning
6040h.bit9 = 0
607ah < 0 and 6041h.bitll = 1 and . o .
When the negative movement meets the negative limit, the positioning ends.
60fdh.bit0 = 1
10  |607ah > 0 and 6041h.bit11 =1 and o o
s0fdh.bitl = 1 When the forward movement meets the positive limit, the positioning ends
bitl =

6041h.bit10 =1

The target position

is reached, the positioning is completed

10.7.9.11 MCMOVABS: Absolute positioning

Ladder Diagram: Applicable models |VIC-S
Affect the flag

Command lis: MCMOVABS S1 S2 S3 S4 S5 D1 D2 D3 Step size »

Operand| Type Applicable devices Index
S1 INT Constant
S2 DINT | Constant D R N
S3 DINT | Constant D R N
S4 DINT | Constant D R N
S5 DINT | Constant D R N
D1 BOOL S N
D2 BOOL S N
D3 INT D R N

m Overview

Absolute positioning, control the axis to move to the specified position.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Position: Specify the positioning target position.

S3: Speed: Specify the maximum speed for positioning.

S4: Acceleration: Specify the positioning acceleration.

S5: Deceleration: Specify the positioning deceleration.

D1: Complete: The positioning is completed, and the axis has moved to the specified position.

D2: Busy: Locating.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

MCMOVABS instruction CANOpen object operation steps

Step Operation/condition Description
1 6060h =1 Switch to location mode
2 6061h =1 Wait for the switch location mode to complete
3 6040h.bit4 =0 Reset control word
4 607Ah = position Write (absolute) target location
5 6083h = acceleration Write acceleration
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6 6084h = deceleration Write deceleration
7 6081h = speed Write positioning speed
6040h.bit4 =1
6040n.bit5 =m 'The control word is written to the corresponding mode.
6040h.bit6 =0 . . ;
9 Interrupt mode (parameter number: K1000) = 0, then m = 1; otherwise, m = 0.
6040h.bit8 = 0 . T
Trigger positioning
6040h.bit9 =0
607Ah < 0 and 6041h.bit11 = 1 and . o o
. IWhen the negative movement meets the negative limit, the positioning ends.
60fdh.bit0 = 1
10 607Ah > 0 and 6041h.bit11 = 1 and o o
IWhen the forward movement meets the positive limit, the positioning ends
60fdh.bitl = 1
6041h.bit10 =1 The target position is reached, the positioning is completed
10.7.9.12 MCMOVVEL.: Velocity mode
Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCMOVVEL S1 S2 S3 S4 D1 D2 D3 Step size 1
Operand| Type Applicable devices Index
S1 INT Constant
S2 DINT | Constant D R N
S3 DINT | Constant D R N
S4 DINT | Constant D R N
D1 BOOL M S N
D2 BOOL M S N
D3 INT D R N
m Overview

Speed mode, control the axis to move at the specified speed.

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Speed: Specify the movement speed.

S3: Acceleration: Specify the acceleration.

S4: Deceleration: Specify the deceleration.

D1: Speed reached: The speed Sign output specified by the command has been reached.

D2: Busy: The instruction is being executed.

D3: Error code: Please refer to "Instruction Error Code Definition in 10.7.10".

MCMOVVEL instruction CANOpen object operation steps

Step Operation/condition Description
1 6040h = Ox0f Reset control word
2 6083h = acceleration Write acceleration
3 6084h = deceleration Write deceleration
4 6060h =3 Switch to speed mode
5 6061h =3 Wait for the switching speed mode to complete
6 60ffh = target speed Set target speed
7 6041h.bitl0 =1 Target speed reached
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60ffh < 0 and 6041h.bitll = 1 and
8 60fdh. Bit0 = 1
Or 60ffh =0

When the negative movement meets the negative limit,

the movement ends

607ah > 6040h and 6041h.bit11 = 1 and .
When the forward movement meets the positive limit, the

9 60fdh.bitl = 1
movement ends
Or 60ffh =0
The command energy flow is invalid, and the movement
10 60ffh =0
ends
10.7.9.13 MCJOG: Jog
Ladder Diagram: Applicable models |VIC-S
Affect the flag
Command list: MCJOG S1 S2 S3 S4 S5 D1 D2 D3 Step size u
Operand| Type Applicable devices Index
Constan

S1 INT ¢

s2 |BooL M S N

S3  |BooL M S N

Const

S4 | DINT Onts an D R J

S5 |DINT Con:tan D R N

D1 [BOOL M S N

D2 | INT D R N

m Overview

m Instruction parameter description:

S1: Axis number: specify the number of the control axis, which corresponds to the node number of each slave station

configured in the host computer (the node number should be less than or equal to 31 when using axis control instructions).

S2: Forward jog: Forward jog.

S3: Reverse jog: Reverse jog.

S4: Speed: Specify the speed.

S5: Acceleration/Deceleration: Specify the acceleration/deceleration.
D1: busy: the instruction is being executed.

D2: Error code: Please refer to "Instruction Error Code Definition in 4".

MCIJOG instruction CANOpen object operation steps

Step Operation/condition Description
1 6040h = 0xOf Reset control word
2 6083h = acceleration/deceleration Write acceleration
3 6084h = acceleration/deceleration Write deceleration
4 6060h =3 Switch to speed mode
5 6061h =3 Wait for the switching speed mode to

Jog forward: 60ffh = target speed
6 Jog reverse: 60ffh = - target speed Forward and reverse jog
Other: 60ffh =0
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60ffh < 0 and 6041h.bit11 =1 and
7 60fdh.bit0 =1
Or 60ffh =0

When the negative movement meets the

negative limit, the jog ends

607ah > 0 and 6041h.bit11 =1 and "
The forward movement meets the positive

8 60fdh.bitl =1
limit, and the jog ends
Or 60ffh =0
9 60ffh =0 The command energy flow is invalid, and the

10.7.10 Instruction Error Code Definition

Code Description

0 No errors.

rong axis number.

'The axis number does not exist in the canopen configuration or the pdo configuration is incorrect.

Command parameter error.
2 Mcmovabs, mcmovrel, mcmovvel, mcjog command acceleration/deceleration is less than or equal to O;

mcmovabs, mcmovrel command speed is less than or equal to 0;

'The value of the command parameter (position, origin position offset) is out of range. % 1

The command parameter (speed) value is out of range. %2

The command parameter (acceleration) value is out of range. %2

o g M W

The command parameter (deceleration) value is out

'The current instruction is interrupted by other instructions during the execution process, the enable is lost, or

the connection is dropped, resulting in the instruction not being completed and the execution being stopped.

9 Forward overtravel prevents the instruction from completing and stops execution. %3

10 Reverse overtravel prevents the instruction from completing and stops execution. %3

11 |Return to origin failed.

16 The axis is not enabled and the current command cannot be executed.

17 If it is not in "fault stop" state, the mcreset instruction cannot be executed.

18  [The axis is in the "stop" state, and the current command cannot be executed.

19  [The axis is returning to the origin, and the current command cannot be executed.

20  [The axis is moving continuously, and the current command cannot be executed.

21  [The axis is being positioned and the current command cannot be executed.

31  [The axis is in the "fault stop" state and the current command cannot be executed. 3

The axis is still in the "stop" state or the drive is disconnected during the execution of the command, and the

33
current command cannot be executed*4

250  Axis enable timeout.

251  [Servo/motor driver error. %3

255  [Servo/motor drive dropped. 33

%1 The value cannot exceed the 32-bit integer range.
%2 The value cannot exceed 30000.
%3 Overtravel during motion, the axis will enter the "fault stop" state, and the axis can only be triggered to move

in the opposite direction after reset by the MCRESET instruction.

%4 Need to turn on the power flow againcommand will be executed.
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10.8 Ethernet Communication Settings

VIC-S series main module comes with Ethernet communication interface, supports 10M/100M adaptive rate,
supports Modbus TCP function, VIC-S supports 16 connections (the same connection with the same IP and port
number) for data exchange, the same site can be used as Master and Slave.

The Ethernet sending and receiving frames are processed in each user program scan cycle, and the read and write
speed is affected by the user program scan cycle.

10.8.1 Hardware interface

Ethernet port
communication
interface RJ45

Ethernet Indicator Description

Silkscreen name Name Function
Eth Communication indicator (light | Blinking: data transmission
green) Off: no data transmission

10.8.2 Ethernet master/slave configuration

Select the communication config in the "Connect", double-click "EtherNet", the pop-up window is as follows:
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® ®

O,
®
®

@

- 3333 lVariable addr.|Variable Name |Variable 7 A = Ba
=23 Program block : .
Ethernet Configuration
i MAIN 9 X
SBR 1
[T INT 1
o IP Address: ; ‘
i Global variable table fie8 1 {10 step3
-El Data block
- System block Mask: | 22 =48 R
&+ Extension Modules
= Cross reference table Gateway: | 102 168 = T A
=--# Element monitoring tabl
== Instruction Wizard )
Port1: 502 (Modbus TCP)
=--&" Communication Config
* COMO step 1 Port2: 9016 (Program port protocol)
= COM1
-« COM2
o CAN Idaster/Slave. |Slave | | step 4
& CANopen Config
LM EtherNet | step 2 Note: self-define option means you can set the last section of IP address,
it PIC.Comrnunication or it depends on the switch on the front panel, ranges from 1 to 254.
step 5 OK | Cancel

The default IP for communication in VIC-S is 192.168.1.10, which is the default IP after the PLC is formatted
at the factory, which can directly communicate with the host computer and the Modbus TCP client.

[ 1P address] : The identification of the device's identity in network communication, the uniqueness of each
device's IP address must be ensured. Otherwise, the device will not be able to access the network.

[ Subnet mask] : Address multiple physical networks under the same network address. The mask is used to
divide the subnet address and the device address of the host ID. The way to get the subnet address is to reserve

the bits in the IP address that correspond to the positions of the mask containing 1's, and replace the other bits
with 0's. If no special requirements are required, the subnet mask is 255.255.255.0;

[ Gateway Address] : The message can be routed to the device that is not in the current network. If there is

no gateway, the gateway address is 0.0.0.0
[ Port No. 1] : The listening of TCP port 502 is reserved for Modbus TCP communication. Not set.
[Port No. 2] : Port 9016 is used to communicate with the host computer Auto Studio. Not settable

[ Master/Slave] : Set master mode or slave mode;

A multi-master multi-slave network can be constructed using N: N. The meanings of "master" and "slave" here are:

"master" is a PLC that can write its own M and D elements and can read M and D elements of other stations; "slave"

can only read into other stations PLC of M and D components. Under the set max number of sites (the number of

stations is also restricted by the refresh mode), the PLC with the station number smaller than the number of stations

can be used as the "master", while the PLC with the station number greater than the number of stations can only be

used as the "slave". ". The slave station can only read the relevant M and D elements of the master station. These M

and D elements have a corresponding relationship with each master station according to the refresh mode in the

master station. You can refer to the N: N shared M and D element table. The slave station There are no corresponding

M and D elements in these tables.

10.8.3 Ethernet Modbus TCP protocol

A.

When VIC-S is used as the master station, in addition to setting the IP address on the body, it is also necessary
to configure some information of the device to be accessed: such as IP address, data, length, etc., need to be
configured in the interface. Right-click "EtherNet" to add "Ethernet Configuration”, and double-click "EtherNet
Configuration" to pop up the Modbus TCP configuration table. As shown below
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Modbus Tcp Setup X
step 4 I
step 2 step 3 E
& 3333 —Slveti ——HP-Atitress————— Port s ] (
=23 Program block 3 |
5 MAIN V Slave 1 192 .168 . 1 . 1 |502 | :
| Slave 2 U .0 .0 .0 |502 | i
|
Slave 3 0 -0 -6 .06 502
-] Global variable table . | -J i
[ Data block [~ Slave 4 0.0 .0 .0 |502 | 3
@& System block [ Slave 5 0 .0 .0 .0 |502 | i
~-£x Extension Modules 0
0.0 .0 .0 502
@£ Cross reference table L e | —l i
@-= Element monitoring tab| [ Slave 7 0.0 .0 .0 |5°2 | ]
== Instruction Wizard [ Slave 8 0 .0 .0 .0 |502 | 0
=--&" Communication Config 0
[ Slave 9 G0 0 |502 | :
[ Slave 10 0.0 .0 .0 |502 | |
Fsavett | 0 -0 .0 .0 [p02 | :
.. CANopen Config | | Slave 12 0.0 .0.0 |502 | |
E‘ m i EARLER |502 sl
|- Ethernet Config i
((E S 502
Lo L I [ Slave 14 | | g
Step i [ Slave 15 0.0 .0 .0 |502 | ]
[ Slave 16 6 .0 L0 0 |502 _l :
ER I OK | Cancel I

Right-click "EtherNet" to add "Ethernet Configuration", then double-click "Ethernet Configuration" to pop
up the Modbus TCP configuration table;

Check Slave 1, it means enable, allow to write IP address, if you add multiple slaves, you can check it in turn.
Manually enter the IP address of the device. The port number 502 remains the default;
Click [Settings] to pop up the Modbus TCP configuration table. As shown below;

MODBUSTCP Config X
Num [Slave ID |Comm Type Func Trigger Elem Slave Reg Length Master Elem Remark

o 1 loop |read resistor(03) 0 1 D3000 € HEX

il 1 loop set resistor(16) 1 1 D3001 Frequency @ DEC

2 1 trigger |read coil(01) M2000 3 1 D3003 start

3 1 t set coil (15) M2000 i D3004 stop

i i read resisor @) w0 oo 1o o | femd |

Import Export ok | Cancel |

1) [Slave station ID] No need to set; reserved
2) [Communication type] : cyclic mode and trigger mode; cyclic mode: indicates cyclic access

to the slave station; trigger mode: it needs to be used with the trigger element in the trigger
condition. When the device is ON, the slave station is accessed, and it is automatically OFF after
the access is completed.

3) [Function] : read coil, write coil, read register, write register.

4) [Trigger Condition] : Support M setting element;
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5) [Slave register address] : The address of the coil or register to be accessed. (decimal or
hexadecimal)

6) [Datalength] The data length to be accessed. If accessing slave M10-M20, it is 11 components,
so fill in 11.

7) [Master station buffer address] The starting address of the master station buffer. The
configuration of number 4 in the figure above means that the values in the 16 elements starting
from D500 of the local machine are written into the 16 registers starting from the address of the
slave device 2000. The configuration of No. 5 in the figure above means that the local machine
reads the 16 register values starting from the address of the slave device 2000 and stores them in
the 16 registers starting from D600 of the local machine.

8) [Remark] Comment description.

9) Modbus TCP configuration has a maximum of 128 configurations.

Function Quantity
Read register 123
Write register 121

Read coil 1968

Write coil 1936

B. Modbus TCP function codes supported by VIC-S

Function Function Data length
code
0x01 Read coil >=]
0x02 Read coil >=]
0x03 Read register >=]
0x04 Read register >=]
0x05 Write a single coil =1
0x06 Write a single register =1
0x0f Write multiple coils >1
0x10 Write multiple registers >1

C. Modbus TCP communication address
When VIC-S is used as a Modbus TCP communication slave, the Modbus TCP address corresponding to the

device is shown in the following table

. Protocol Supported
Element Type Physical element . Notes
address function codes
Bit YO~y777 The status of the output, the
Y element (octal code) a total of 512 0000~0511 01, 05, 15 component numbers are yO~Y7,
points y10~y17
o 15| wokinsof stdr e
X (octal code) a total of 512 1200~01711 T o
element ; 02 component number is the same as
points above
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. Protocol Supported
Element Type Physical element . Notes
address function codes
Bit MO~m2047 2000~4047
M 01, 05, 15
element | M2048~m10239 12000-20191
Bit Sm0~sm255 4400~4655
Sm 01, 05, 15
element | Sm256~sm1023 30000-30767
Bit S0~s1023 6000-7023
S 01, 05, 15
element | S1024~s4095 31000-34071
Bit TO~t255 8000~8255
T 01, 05, 15 The state of the T element
element | T256~1511 11000-11255
Bit CO0~c255 9200~9455
C 01, 05, 15 The state of the C element
element | C256~c511 10000-10255
D word 1 o 47999 00007999 03, 06, 16
element
Sd0~sd255 8000~8255
sd Word 03,06, 16
element | Sd256~sd1023 12000-12767
z word | 20115 85008515 03, 06, 16
element
Word TO~1255 9000~9255
T 03, 06, 16 Current value of T element
element | T256~1511 11000-11255
Word .
C C0~c199 9500~9699 03, 06, 16 Current value of C element (int)
element
Double
C word C200~c255 9700~9811 03, 16 Current value of C element (dint)
element
Double
C word C256~c263 10000-10101 03, 16 Current value of C element (dint)
element
R Word 1 oo 12767 13000-45767 03, 06, 16
element
10.8.4 Ethernet connection failure detection
€ s the network connection normal?
If the network is unstable, it may be caused by interference or poor contact. Please use a shielded network cable
and redo the crystal head. It can be tested by the ping command that comes with the computer.
@ Whether the IP address setting is correct, check SD470~SD473;
€  Ifagateway is used, whether the gateway address is set correctly;
€ The Modbus TCP configuration table sets whether the address of the slave is correct, pay attention to the
selected hexadecimal format: hexadecimal or decimal.
€ Ifthe [P addresses of two different network segments (the first three segments of the IP addresses are different)

want to communicate, a device with routing function needs to be added to connect.

10.8.5 Ethernet Special SD Register

Address Actions and Functions R/W VIC-S
SD470 IP address 0 R N
SD471 IP address 1 R N
SD472 IP address 2 R N
SD473 IP address 3 R N
SD474 Ethernet slave listening port R N
SD475 MAC address 0 R N
SD476 MAC address 1 R N
SD477 MAC address 2 R N
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Address Actions and Functions R/W VIC-S
SD478 | MAC address 3 R N
SD479 | MAC address 4 R N
SD480 | MAC address 5 R N
Displays the slave IP3 address
SD481 number of the communication | R N
error

10.8.6 Ethernet download and monitoring

® ®ee O

VIC-S program download and monitoring can be set through the network port as shown in the figure

A.
below:
[ Global variable table
[ Data block
=-E System block
@ Extension Modules
@i Cross reference table
=--m Element monitoring table
@-= Instruction Wizard
=-&" Communication Config
- COMO
= COM1
< COM2
e-E CAN
£ CANopen Config
=M EtherNet
2 Ethernet Config
=---¢ PLC Communication
- Connect
step 1
Output Window

L

Communication config

" Serial

Baudrate: 2400 Y

" UsB

step 2

step 3
@ Ethernet !

Serial Port: b :

USB Port: 4
0

oy B
TeeDeviee:

Peer IP: [[192.168 . 1 .10 | step 4
Port: |9016
step 5 OK ' Cancel |

Double-click [Project Manager] - [PLC Communication] under [Connect] to pop up the connection

setting interface;

Select [Ethernet] communication mode;

[ Peer device type] indicates the device to be connected; here select the VC main module;

[ Peer IP address]) indicates the IP address of the connected device. VIC-S series PLC factory IP address
setting value is 192.168.1.10;

[Port number] 9016 port, cannot be changed by default. After completing the above configuration, click

[Confirm] to complete, and the interface will pop up a message prompt box for whether the connection is

successful.

B. Local IP address setting
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®OOO

® ©

[

=)

e ] ]

i}

23 Program block
-~ MAIN
~[E1SBR 1
INT 1
-] Global variable table
[ Data block
== System block
& Extension Modules
o2 Cross reference table
=--# Element monitoring table
== |nstruction Wizard
1w Communication Config
== COMO
= COM1
-« COM2
= CAN

Double-click "EtherNet" to pop up the Ethernet configuration information window;

w--~% PLC Communication

step 1

| ——

Ethernet Configuration

step 2

IP Address:

B e [

Mask:

Gateway:

Port1:

Port2:

|255.255.255. 0

’192‘168.1 . A

502 (Modbus TCP)

9016 (Program port protocol)

Master/Slave

Slave ¥

step 3

step 4

.

Note: self-define option means you can set the last section of IP address,
or it depends on the switch on the front panel, ranges from 1 to 254.

Cancel

Allow to modify the IP address of the machine;

Set to slave mode.

After completing the configuration, click "Confirm" to compile and download the program to complete the

setti
C.

ng of the local IP address.

Precautions:

Before communication, set the first three IP addresses of the PC, which belong to the same network segment
as the VIC-S local IP address;

The last segment of the PC IP address and the last segment of the VIC-S host IP address need to be set differently.
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Chapter 11 Positioning Commands and Interpolation
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11.3.2 PLSV: Variable speed pulse oUtput COMMANG ...........oueveiiiiniiiiiiieei e
11.3.3 PWM: PulSe OUtPUL COMMENG ........ociiiiiiiieiiicii e
11.3.4 HTOUCH:Read position capture instruction....
11.4 Interpolation COMIMENG ........coiuiiiiiiiee bbbt bbbt bbbt
11.4.1 LIN: Linear path interpOlation.........ccooiiiiieiiiiiieese e
11.4.2 CW: Clockwise arc path iNterpOIatioN .........cocouiiiiiiriiiiere e

11.4.3 CCW: Counterclockwise circular path interpolation ...........c.cccveiiiiiiiiiie e
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11.1 VIC Series PLC Positioning Function Overview

VIC Series PLC supports positioning function: including pulse output positioning function, two-axis linear and arc

trajectory interpolation, electronic cam, and inter-axis synchronous motion control function, which can be widely

used in positioning control system for stepping of various brands and servo drive for control.

11.1.1 VIC Series PLC positioning function introduction

Function VIC-B VIC-S VIC-SM VIC-P
Number of control axes 3 axes (YO~Y2) 8 axes (YO~Y7) 8 axes (YO~Y7)
Maximum output frequency 100khz 200khz 200khz
Pulse output method Open collector Open collector Open collector
R N Pulse +
Pulse output form Pulse + direction Pulse + direction L
direction
Trapezoidal acceleration and Support Support Support
deceleration
S-shaped acceleration and Not support Support Support Reserve
deceleration
Electronic cam Not support Not support Support
Sync function Not support Not support Support
Two-axis linear interpolation,
. . . Not support Not support Support
circular interpolation
:r;:*):rs flying shear/flying Not support Not support Support

(2) Definition of pulse output form

Pulse + direction

Positive and Negative Pulse (CW/CCW)

Pulse
output
method

Pulse + Direction

OFF
Pulso{{%} {{}}
ON

OFF
Direction
ON
Positive Reverse
rotation rotation

~ Positive pulse + negative pulse

Positiv, OFF
rotation { 1 } {

ON
Revers OFF
rotation { { { } !
ON

Positive Reverse )

¢ rotation rotation

*Note: Positive and negative pulse output modes are supported only in interpolation commands, electronic cams, and electronic gears

(3) VIC Series PLC supports positioning instruction table Different VIC Series PLC supports different positioning

instructions, as shown in the following table;

Command . VIC- | VIC-
Movement track Function VIC-B | VIC-S
name SM P
It operates at the specified return-
o to-origin speed and can
Omg;;egzt”m automatically search for the DOG
& | Crawling signal. When DOG is detected
DSZR S| speed (DOG sensor is ON), it will N N N
- ‘ decelerate to creep speed. When
ero - . .
point:ON DOG:ON Start there is a Zero flagal input, it
stops and the origin return is
completed.
o It operates at the specified return-
Origin return . .
speed to-origin speed. When DOG is
%: Crawling detected (DOG sensor is ON), it
ZRN 2| speed ‘ will decelerate to creep speed. \/ N S
‘ When the DOG sensor is OFF, it
DOG:OFF  DOG: ON Start stops and the origin return is
completed.
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Command
name

Movement track

Function

VIC-B

VIC-S

VIC-
SM

VIC-

DRVI

DRVA

poadg

Start

Running
speed

Target
position

Act according to the set running
speed, stop at the target position,
and the position adopts relative
coordinates.

Move according to the set running
speed, stop at the target position,
and the position adopts absolute
coordinates.

PLSV

poadg

Running
speed

== :
Speed SpeedEnmgy

Start change change Flow

OFF

It operates at the set running speed.
If the running speed changes, run
at the new speed; if the power flow
becomes invalid, the pulse output
stops. When there is an
acceleration/deceleration operation,
the acceleration/deceleration is
performed when the speed is
changed.

PLSY

Running speed y;

poodg

Aodification Modification &

Start freauency

frequency

position

According to the set frequency,
there is no
acceleration/deceleration running
speed action. If the speed changes
during the running process, it will
run at the new speed. If the energy
flow is invalid, the pulse will stop
immediately, and there will be no
acceleration/deceleration function.
The instruction has no direction
output control and needs to be
added by user programming.

PLSR/
DPLSR

Running speed

pooadg

Start

- =
Energy Target

flow offPosition

According to the set acceleration
and deceleration time, the set
frequency, and the set number of
pulses, if the power flow is cut off
during operation, it will decelerate
and stop the operation according to
the deceleration time.

PLS

Running speed

poodg

ERRT Z
Target
position

According to the set multi-stage
position and frequency, run
different frequencies in different
position sections to realize multi-
stage speed operation, and it is not
allowed to change the speed during
operation. Support acceleration and
deceleration settings. (N represents
the number of segments)

PWM

‘Periodicity

Output modulated square wave
according to the set pulse width
and period
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Command . VIC- VIC-
Movement track Function VIC-B VIC-S
name SM P
Running speed It operates at the set running speed.
% If the interrupt input is ON, it will
DVIT 8 run for the specified number of \ v v
StA T Incerrunt oo pulses and then decelerate and
ar input: on volume stop.
It operates at the set running speed.
DPIT
N If the interrupt input is ON, it will
peed run for the specified number of
pulses and then decelerate and
DPTI s ) o X V \/
\Y stop. If no interrupt signal is
< ‘ detected, it will output pulses
b Interrumtions ‘{-g?t i according to the set maximum
pOSTHn POSEEIOT | number of pulses and then stop.
A Running speed When a positioning operation is
Z being executed, if this command is
[¢”]
STOPDV | & started, it will decelerate and stop X y y
after running the specified number
Stapt Mobile of pulses.
volume
Target position (x, ) According to the specified linear
CcwW b---... speed, move clockwise along the X X N
arc trajectory to the target position.
e '; Target
SLarL".‘ _ Center of ! position
‘xff”lc pos“;?“ &y According to the specified linear
e ™. | velocity, it moves to the target
cow \ ey ¢ x x \
. % | position along the arc track in the
Passing ¢ T
v . ¢ | counterclockwise direction.
Start?, Location [
y
Target positi o
A arge (XD§§1 11 Move to the target position along a
LIN linear trajectory at the specified X X N
vector speed.
» X
Start
Total
m9vement
A-”‘I,“c"tm;ii‘fip._ ] mount F‘t“
syronishtion The slave axis follows the
A movement of the master axis,
NEERE g7 T keeps synchronization with the
. 578 e Total speed of the master axis within the
Electronic ovement . .
cam specified position range, and X X y
Spindle travel supports acceleration and
apount deceleration control during the
2 £ 2 transition process before and after
= synchronization.
-~
Start Speed Simultancous  End
Synchronizatiﬁ“mhwum
According to a certain electronic
Electronic gear ratio, the slave axis is % % N
gear controlled to follow the master
axis.
Note: Hit "V" to indicate that the series supports, hit "X " means not supported
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11.1.2 Description of special devices for positioning commands

For the high-speed output axis of the positioning command, it is necessary to set reasonable parameters of the

corresponding axis such as the maximum speed, the base speed, and the acceleration and deceleration time before

the pulse can be output. Mainly set by SM element and SD element.

High-speed output involves special soft components; VIC-B series supports 3 axes (Y0~Y2); VIC-S series supports

8 axes (YO~Y7);

(1) Special SM components are defined as follows:

Axis number Describe
Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Functional properties
SM270 | SM290 | SM310 | SM330 | SM350 | SM370 | SM390 | SM410 [Pulse output stop control bit
SM271 | SM291 SM311 | SM331 SM351 | SM371 | SM391 | SM411 [Monitor bit in pulse output
SM272 | SM292 | SM312 | SM332 | SM352 | SM372 | SM392 | SM412 [Pwm instruction cycle unit switching is valid
SM273 | SM293 | SM313 | SM333 | SM353 | SM373 | SM393 | SM413 [Plsy interrupt drive pulse output valid
Pls multi-speed command cycle execution is
SM274 | SM294 | SM314 | SM334 | SM354 | SM374 | SM394 | SM4l4 i
vali
The gradual ch: £ psl d
SM275 | SM295 | SM315 | SM335 | SM355 | SM375 | SM395 | SM4ls |, erocud change olpsiveomman
frequency is valid
SM276 | SM296 | SM316 | SM336 | SM356 | SM376 | SM396 | SM416 [Dszr/zrn instruction clear function is valid
Dszr instruction clear signal specified el {
SM277 | SM297 | SM317 | SM337 | sM357 | sM377 | sM397 | sm417 |, Szrl?zs TUCtion clear sigha’ spectiiec element
1S vall
Dszr instruction origin return direction
SM278 | SM298 | SM318 | SM338 | SM358 | SM378 | SM398 | SM418 DR .
specification is valid
SM279 | SM299 | SM319 | SM339 | SM359 | SM379 | SM399 | SM419 [Forward limit
SM280 | SM300 | SM320 | SM340 | SM360 | SM380 | SM400 | SM420 [Inversion limit
SM281 | SM301 | SM321 | SM341 | SM361 | SM381 | SM401 | SM421 [Logic inversion of near-point signal is valid
SM282 | SM302 | SM322 | SM342 | SM362 | SM382 | SM402 | SM422 (The logic inversion of the zero flagal is valid
The logic inversion of the interrupt signal is
SM283 | SM303 | SM323 | SM343 | SM363 | SM383 | SM403 | SM423 y
vali
SM284 | SM304 | SM324 | SM344 SM364 | SM384 SM404 | SM424 |Interrupt input function specification is valid
SM285 | SM305 | SM325 | SM345 | SM365 | SM385 | SM405 | SM425 [User interrupt input command
SM286 | SM306 | SM326 | SM346 | SM366 | SM386 | SM406 | SM426 [S-type acceleration and deceleration are valid
SM287 | SM307 | SM327 | SM347 | SM367 | SM387 | SM407 | SM427 [Dvit interrupt signal masking is valid
(2) The definition of special SD components is as follows:
Axis number Function description
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SD160 | SDI80 | SD200 | SD220 | SD240 | SD260 | SD280 | SD300 |pulse output cumulative number (32 bits)
SDI61 | SDI81 | SD201 | SD221 | SD241 | SD261 | SD281 | SD301
SD162 | SDI82 | SD202 | SD222 | SD242 | SD262 | SD282 | SD302 |positioning command current position (32
SD163 | SDI183 | SD203 | SD223 | SD243 | SD263 | SD283 | SD303 |its)
SDI64 | SDI84 | SD204 | SD224 | SD244 | SD264 | SD284 | SD304 |Current frequency of positioning command
SD165 | SDI185 | SD205 | SD225 | SD245 | SD265 | SD285 | SD305 |(32 bits)
SD166 | SDI86 | SD206 | SD226 | SD246 | SD266 | SD286 | SD306 |Maximum speed unit Hz; (32 bits)
SD167 | SDI87 | SD207 | SD227 | SD247 | SD267 | SD287 | SD307 |pefault VIC-B: 100kHz: VIC-S: 200kHz
SD168 | SDI88 | SD208 | SD228 | SD248 | SD268 | SD288 | SD308 [Base speed: unit Hz (maximum speed 1/10)
Default 800
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SD169 SD189 SD209 SD229 SD249 SD269 SD289 SD309  |Acceleration time unit ms (10~5000ms)
default 100ms

SD170 SD190 SD210 SD230 SD250 SD270 SD290 SD310  |Deceleration time unit ms (10~5000ms)
Default 100ms

SD171 SD191 SD211 SD231 SD251 SD271 SD291 SD311  |DSZR instruction creep speed setting unit Hz
Default 1000

SD172 SD192 SD212 SD232 SD252 SD272 SD292 SD312  IDSZR command origin return speed unit Hz

SD173 SD193 SD213 SD233 SD253 SD273 SD293 SD313  Default 5000 (32-bit)

SD174 SD19%4 SD214 SD234 SD254 SD274 SD294 SD314  [The number of currently executed segments
of the PLS instruction

SD175 SD195 SD215 SD235 SD255 SD275 SD295 SD315 |DSZR/ZRN instruction clear signal
designation

SD176 SD196 SD216 SD236 SD256 SD276 SD296 SD316 DVIT designation interrupt signal device
designation

11.1.3 Description of output frequency and acceleration/deceleration time

The output frequency relationship is shown in the following figure

Maximum
frequency
(Vmax)

Given output
frequency (Vset

Baseline speed
(Vbasic)

Minimum
Frequency(Vmin

Ilustrate:

A

>~

Acceleration |

time(Tacc)

Deceleration
time(Tdec)

Vmax: the highest frequency; (Hz) is generally set by the SD special register;

Vset: Pulse output frequency set by the user, set by the command;

Vbias: The base output frequency set by the user, generally set by the SD special register;

Vmin: minimum frequency, calculated

Tacc: acceleration time; the time required to accelerate from the base speed Vbias to the maximum speed Vmax;

Tdec: Deceleration time, default Tdec= TacC, generally set by SD register

In a general case, Vmax>Vset, Vbias>Vmin, if the above conditions are not met, the frequency will be adjusted.

Vmax and Vmin determine the pulse

The upper and lower limits of the pulse output frequency.

Vmin: The lowest frequency value Vmin that can actually be output
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11.1.4

Notes on using positioning instructions

1)  When the positioning command or high-speed command is running effectively (including output completion),
other operations on the same port are invalid. Only when the high-speed pulse output command is invalid, other
commands have correct output.

2)  When there are multiple positioning commands or high-speed commands on the same port, the first valid
command occupies the output end, and the later valid command does not occupy the output end.

A. Transistor output

1. A VIC Series PLC with transistor output must be used.

2. When the PLC performs high-speed pulse output, the load current specified by the PLC output transistor described
below must be used.

Load

Programmable
controllers

resistance

External _
Power

T b

|
«~— 100mA |

B.Requirements for positioning instructions in programming

Positioning instructions can be used repeatedly in the program, but need to pay attention:

(1) Other positioning or high-speed pulse output commands using the same high-speed pulse output point cannot be
driven at the same time. A high-speed pulse output point can only be driven by one positioning command (or high-
speed command) at any time.

(2) When the power flow of a positioning instruction is disconnected, the power flow must be turned on after one or
more PLC scan cycles before it can be driven again.

Points for Simultaneous Use of High-speed Commands and Positioning Commands

(3) In terms of functional realization, it is recommended to use positioning instructions to replace these high-speed
pulse output instructions (PLSY, PLSR, PLS), which can complete the automatic update of absolute position SD
components.

(4) Absolute position SD element can be used to store and update the current absolute position after the positioning
instruction is used. The automatic increase or decrease of the SD element value of the absolute position is determined
according to the cumulative SD element change value of the output pulse, plus the running direction when the
positioning command is called, so the two are in a linkage relationship. Please do not write the pulse accumulation
SD element when using the positioning command, otherwise the absolute position SD element data may be confused.
(5) If the positioning command and other high-speed pulse output commands (PLSY, PLSR, PLS) must be used at
the same time, the PLC program needs to be written so that the data in the absolute position SD element of the

absolute position register can be updated correctly.

C. Limitations of the actual output frequency of the positioning command

When the positioning instruction is executed, the minimum frequency of the actual output pulse is limited by the
following formula:

F. . = /FW—XSOO
- T

In the above formula, F,, Indicates the maximum speed; T Indicates the acceleration and deceleration time,
in milliseconds.Calculation results iy acc is the minimum output frequency limit value.

If the output frequency specified in the positioning command is F, the following three cases are the actual output
frequency.

(D Fis less than the base frequency or F is greater than Fnax The highest frequency, with no actual output.

() Fis less than Foin_ace , the actual output is Fin_ace .
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F F

(3) Fis greater than or equal to ' mn acc, and less than or equal to "mx , the output is F.

11.2 Positioning Command

(1) Pulse commands are generally divided into speed commands and positioning commands, and different commands
need to be used according to different occasions. The pulse command classification table is shown in the following

figure:
Instruction Command name Reference chapter
Type
ZRN origin return command .
€ 4 & For details please refer to Chapter 11 11.2.1
DSZR with DOG h origin retu d .
he Seatch ofigin fetin cotrman & For details, please refer to Chapter 11 11.2.2
e DRVI relati iti trol d .
Positioning Felative posttofn controf comman & For details, please refer to Chapter 11 11.2.3
command
DRVA absolute position control instruction B For details please refer to Chapter 11 11.2.4
PLSR 16-bit iabl d 1 t .
‘1 vana ? speed pu se, ouput | = For details, please refer to Chapter 11 11.2.5
command with acceleration and deceleration
DPLSR 32-bit iabl d 1 tput .
. tovana ,e speec pu Se_ outpdt | & For details, please refer to Chapter 11 11.2.6
command with acceleration and deceleration
PLS multi-speed pulse output command .
uiti-speed pu uipu & For details please refer to Chapter 11 11.2.7
DVIT int t fixed length .
fierrupt fixed feng &~ For details, please refer to Chapter 11 11.2.8
DPTI maximum fixed-length interrupt positioning | = For details. please refer to Chapter 11 11.2.9
instruction =
STOPDV pulse output stop command .
pulse output stop & For details, please refer to Chapter 11 11.2.10
PLSY pul tput .
pulse outpd &~ For details, please refer to Chapter 11 11.3.1
PLSV variabl d pul t .
variable speed pulse outpu & For details, please refer to Chapter 11 11.3.2
High  speed
command PWM pulse width modulation command & For details please refer to Chapter 11 11.3.3
HTOUCH read position capture instruction & For details please refer to Chapter 11 11.3.4
LIN li traject int lati .
fnear trajectoty ticpotation &~ For details, please refer to Chapter 11 11.4.1
Interpolation
command CW clockwise arc path interpolation @ For details please refer to Chapter 11 11.4.2
CCW counterclockwise arc trajecto .
. . " W jectory | &= For details, please refer to Chapter 11 11.4.3
interpolation

(2) Steps for using positioning commands and high-speed commands:
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11.2.1

( Start )

l Reference — 11.2 Overview of PLC
Positioning function section positioning functions
confirmation o
| 11.3 Precautions when using
positioning commands
Reference [~
Related Soft Components section L
Confirmation ®1 11.4 Positioning components
L associated with positioning
l Reference commands
. section
User program writing f---------------1 » 11.5 Application Examples
( End )
ZRN: Origin return command
Ladder Diagram: Applicable models |VIC-B; VIC-S
— — ZRN 51 52 53 D,
l 1) (s2) (53 @ Affect the flag
Command list: ZRN (S1) (S2) (S3) (D) Step size 11
Operand| Type Applicable devices Index
Kn
S1 DINT | Constant X KnY | KnM KnS | KnLM | KnSM D SD C \Y% v
Kn
S2 DINT | Constant X KnY | KnM KnS | KnLM | KnSM D SD C \Y% R
S3 BOOL X Y M S
D BOOL Y

® Operand Description

S1: Origin return speed. Specify the speed at which the origin return starts.

Range VIC-B: 10~100000Hz: VIC-S: 10~200000Hz;

S2: Creeping speed. Specify a relatively low speed after the near-point signal (DOG) turns ON. Range: 10~32767Hz;
S3: Near-point signal. Specify the near-point signal input X element.

When a device other than the input relay (X) is specified, the offset of the origin position will increase due to the
influence of the PLC operation cycle.

D: High-speed pulse output start address. VIC-B can specify YO0/Y1/Y2; VIC-S can specify
YO/Y1/Y2/Y3/Y4/YS/Y6/YT,

® Function Description

Function description: After the instruction is executed, accelerate to the origin return speed with the set acceleration
time, make the actuator move to the origin (DOG), detect the DOG signal, decelerate to the creeping speed, the DOG
signal is OFF, and stop the pulse output. As shown below

Origin return
speed

Crawling

poods

DOG:OFF  DOG:ON Start
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1) The current pulse position can monitor the special register, see the table below

Current position SD register (32 bits)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SD162 SD182 SD202 SD222 SD242 SD262 SD282 SD302

SD163 SD183 SD203 SD223 SD243 SD262 SD283 SD303

2) The "pulse output stop Sign" can check the pulse output status, the Flag bit is set to ON in the pulse output, and
the output is automatically turned OFF;

Monitor SM during pulse output

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM271 SM291 SM311 SM331 SM351 SM371 SM391 SM411

3) Support T-type and S-type acceleration and deceleration (VIC-B only supports T-type), the time can be set
separately, the acceleration and deceleration time range: 10~32767ms;

|Acceleration and deceleration time setting special register

Attributes YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

top speed SDI66 | SD186 | SD206 | SD226 | SD246 | SD266 | SD286 | SD306
(Default:
100KHz or] sD167| sp187 | sD207 | sD227 | sD247 | sp267 | sp2s7 | sp307
DOOKHz)

basal velocity

SD168 | SDI188 | SD208 | SD228 | SD248 | SD268 | SD288 | SD308
(default: 800Hz)

acceleration
ltime SD169 | SDI89 | SD209 | SD229 | SD249 | SD269 | SD289 | SD309

(default 100ms)

deceleration
ltime SD170 | SD190 | SD210 | SD230 | SD250 | SD270 | SD290 | SD300

(default 100ms)

4) The default is T-shaped acceleration and deceleration. When the SM special auxiliary relay is set to ON, the S-
shaped acceleration and deceleration are used for startup. See the table below;

Type T and Type S selection settings

Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM286 SM306 SM326 SM346 SM366 SM386 SM406 SM426

Remark | Invalid modification during command execution

5) The ZRN command is a speed control command, so there is no pulse output completion interrupt;

6) Control pulse output stop

By setting the SM "pulse output stop Sign", the running pulse command will immediately decelerate and stop the
output pulse. see table below

Pulse output stop Sign

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM270 SM290 SM310 SM330 SM350 SM370 SM390 SM410

7) Clear signal output is valid

By setting the SM special element, the output clearing function is valid.

The specified clear signal is valid

Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM276 SM296 SM316 SM336 SM356 SM376 SM396 SM416

Default Y10 | Default Y11 | Default Y12 | Default Y13 [ Default Y14 [ Default Y15 | Default Y16 | Default Y17

[Take YO as an example: when SM276 is ON, Y10 will be output as a clear signal when the ZRN|
instruction home return is completed.

7) Specify the output of the clear signal, which can be set by setting the SM special element "clear signal designation

is valid", the clear signal can be specified through the SD special register, only the Y port, see the following table
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Clear signal is valid

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SM277 SM297 SM317 SM337 SM357 SM377 SM397 SM417
SD175 SD195 SD215 SD235 SD255 SD275 SD295 SD315

Take YO as an example: when the designation of SM277 clearing signal is valid, Y3 specified by
SD175=3 is the clearing signal output port, (the clearing device number is in decimal, such as: 8
means specifying Y10 and so on) When it is valid at the same time as the designated clearing signal

Flag bit, the designated clearing signal is valid.

8) Program demonstration (take YO as an example)

g OFF OFF
TRW 10000 2000 pul o ]

Program description: When MO is ON, YO0 sends pulses at a frequency of 10000Hz to make the actuator run in the
direction of the origin. When the DOG signal changes from OFF to ON, the pulse output frequency switches to
2000Hz and runs at a crawling speed. When the DOG signal changes from ON to OFF When YO stops pulse output
immediately, and clears the current position register SD162/SD613. In addition, if the set clear signal is valid, the
clear signal will be output at the same time. The monitoring Flag bit SM271 during pulse output changes from ON
to OFF, and the origin return is completed. The timing diagram is as follows;

sl origin crawl speed

Frequency
2 crawli
Pulse 82 S;?‘e‘img
output — Position
—
Return to
start point
ON
Near Point OFF Position
Signal ;
ON
Zeroing fote 1 OFF | >
signal . E: d s
Width20ms+1 &> 1ms within
Scan cycle ¥ H ON
] 2 ThE
Pulse output Note2 OFF josztlon

-

monitoring

Note 1: When SM276 is set, the clear function is active
Note 2: SM271,SM291 are YO and Y1 pulse output monitoring respectively

® Precautions
1. Since the return-to-origin command ZRN does not have the function of automatically searching for the near-point
signal, the return-to-origin operation must be performed from farther than the front end of the near-point detection
device.
2. During the origin return process, the value of the current value register will move in the decreasing direction.
3. The minimum frequency of the output pulse frequency that can actually be output is determined according to the

following formula:

Foo- [ Finex ¥ 500
s T

In the above formula, F,, Indicates the maximum speed; T Indicates the acceleration and deceleration time,
in milliseconds. Calculation results Frin_acc is the minimum output frequency limit value.

4. For the number of output pulse frequencies, even if a value lower than that calculated above is specified, the
frequency of the calculated value will still be output. The frequency of the initial part of acceleration and the final
part of deceleration cannot be lower than the above calculation result.If the maximum speed is lower than the above
calculation result, there will be no pulse output.

5. The creep speed should be greater than zero and less than one tenth of the top speed.
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11.2.2 DSZR: Origin return command with DOG search

Ladder Diagram: Applicable VIC-B; VIC-S
models '
— — oszr 51 52 ) ©2) ]
Affect the flag
Instruction list: DSZR (§1) (52) (D1) (D2) Step size 9
Operand| Type Applicable devices Index
S1 BOOL X Y M S
S2 BOOL X
D1 BOOL Y
D2 BOOL Y M S

® Operand Description

S1: Specify the device number of the input near-point signal (DOG). When the input device is specified, the offset

of the origin position will increase due to the influence of the operation cycle of the programmable controller. The

timeliness of the specified signal at point X is the best;

82: Specify the device number of the input Zero flagal. Range: X0~X7.

DI: Specify the pulse port for outputting pulses. VIC-B can specify YO0/Y1/Y2; VIC-S can specify

YO/Y1/Y2/Y3/Y4/YS/Y6/YT.

D2: Specify the rotation direction signal output port. ON: Forward rotation (current value of pulse output increases);

OFF: Reverse rotation (current value of pulse output decreases)

® Function Description

Instruction function: After the instruction is executed, Start to output the frequency at the origin regression speed set
in the SD special register, so that the moving mechanism moves to the near point (DOG) according to the set action
sequence. When the DOG signal is detected, decelerate to the crawl speed, and the zero point signal is detected, stop

the output immediately. As shown below

A

Origin return

Frequency direction

<
i |
/

Origin return

A
| &
| i |
| |
| speed |

|
|

| Cravling | i
speed | !

[
[ e
[ \ letime '\ speed
i [ [ I T
i D +——F+— 5 -
L S % || | Descending | ' Rise Time (T)
Current position pulse cleﬂr | | s [ .along ime
| I
P0G signal ____|_ _|_ i
; I | :
Zero signal :
o \ !
Zeroing signal 1
}

=} sy
'Hl.'n:uithin

1" 7120ms+1ms Scan cycle

1) The current pulse position can monitor the special register; see the following table:

Current position SD register (32 bits)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SD162 SD182 SD202 SD222 SD242 SD262 SD282 SD302
SD163 SD183 SD203 SD223 SD243 SD262 SD283 SD303

The current position SD register will be cleared after the origin regression is completed.

2) "Pulse output stop Sign" can check the pulse output status, the Flag bit is turned ON in the pulse output, and the output is

automatically turned OFF;

VIC series small programmable controller programming manual




Chapter1l 319
Monitor SM during pulse output
Y0 Yl Y2 Y3 Y4 Y5 Y6 Y7
SM271 SM291 SM311 SM331 SM351 SM371 SM391 SM411

The stop Flag bit will be automatically OFF when the zero point return is completed.
3) Support T-type acceleration and deceleration, the time can be set separately, the acceleration and deceleration time range:

10~32767ms;

|Acceleration and deceleration time setting special register
Attributes YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
top speed SD166 SD186 SD206 SD226 SD246 SD266 SD286 SD306

(Default: 100KHz or 200KHz)

SD167 SDI187 D207 D227 SD247 SD267 D287 SD307

basal velocity

(default: 800HzZ) SD168 D188 SD208 SD228 SD248 SD268 SD288 SD308
acceleration time

(default 100ms) SD169 SDI189 D209 $D229 SD249 SD269 D289 SD309
deceleration time

(default 100ms) D170 SD190 D210 D230 D250 SD270 $D290 SD300
4) Origin return speed and creep speed settings Applicable DSZR instruction.
Origin return speed and creep speed settings
Creep speed (16-bit default: 1000Hz)
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SDI71 SDI91 SD211 SD231 SD251 SD271 SD291 SD311
Origin return speed (32-bit default: 5000Hz)
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
D172 D192 sD212 D232 SD252 sD272 SD292 SD312
SDI73 D193 D213 SD233 D253 D272 D293 SD313

5) Origin return direction designation, applicable to DSZR instruction, When SM Component of each axis is set to ON it
means that the direction of origin return is the forward direction; OFF, it means that the direction of origin return is the reverse
direction; see the following table:

Return-to-origin direction specification

YO0

Y1

Y2

Y3

Y4

Y5

Y6

Y7

SM278

SM298

SM318

SM338

SM358

SM378

SM398

SM418

6) Forward limit and reverse limit settings

when SM element is ON, it means reaching the limit of the forward rotation direction; OFF,

forward rotation limit is not reached;

it means that the

Forward and reverse limit settings

Forward limit position (default: OFF)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SM279 SM299 SM319 SM339 SM359 SM379 SM399 SM419
Reverse limit position (default: OFF)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SM280 SM300 SM320 SM340 SM360 SM380 SM400 SM420

7) The origin signal and DOG signal are logically negated.

When SM element is set to ON, process signal according to negative logic, that is, when the input signal is OFF,
process it according to ON signal; When the SM component is OFF, process the signal according to the positive
logic, that is, when the input signal is ON, process it according to the ON signal..

Origin signal and DOG signal are logically inverted

Near-point signal logic inversion (default: OFF)

YO

Y1

Y2

Y3

Y4

Y5

Y6

Y7

SM281

SM301

SM321

SM341

SM361

SM381

SM401

SM421
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Origin signal logic inversion (default: OFF)

YO0

Y1

Y2

Y3

Y4

Y5

Y6

Y7

SM282

SM302

SM322

SM342

SM362

SM382

SM402

SM422

8) After the origin return is completed, the output clearing signal function is valid or the specified output clearing signal

function is valid. See the table below:

Output clear signal function setting

The output clear signal function is valid (default: OFF)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
SM276 SM296 SM316 SM336 SM356 SM376 SM396 SM416
Default Default Default Default Default Default Default Default
Y10 Yl Y12 Y13 Y14 Y15 Y16 Y17
Take YO as an example: when SM276 is ON, after the DSZR instruction origin return is completed, Y10 output maintains the ON signal for 20ms+1 scan period.

The specified output clear signal function is valid (default: OFF)

(U Y1 Y2 Y3 Y4 Y5 Y6 Y7
SM277 SM297 SM317 SM337 SM357 SM377 SM397 SM417
SD175 SD195 SD215 SD235 SD255 SD275 SD295 SD315

Take YO as an example: When SM277 is ON, SD175=5, after the DSZR command origin return is completed, Y5 output maintains the ON signal for 20ms+1 scan period. The clear signal specifies that the SD value type
of the soft element is decimal, for example, 8 means Y10 and so on.

9) DOG search function

It is designed with forward limit and reverse limit. The operation of the origin return is different depending on the
position of the origin return. As shown in the figure below, 1-4 represent the four cases of returning to the origin

Origin return

Reverse Back End Front End  4: _ 4ion
fimit:d [El, Positive rotation
1AL ; Limit
|
Crawling ] Reverse

spead : action

peed__ | .
] --Bazeline
1
] speed
I
I
I
I

|
1

1) 3) Or"g"'n ! pi] 1)
:
i
; | { Forward rotation
I action

a). When the start position is before passing the DOG:

1) The origin return operation is started by executing the origin return command.

2) Start moving in the return-to-origin direction at the return-to-origin speed.

3) Once the front end of the DOG is detected, it starts to decelerate to the creeping speed.
4) After detecting the rear end of the DOG, it stops when the first Zero flagal is detected.

b). When the start position is within the DOG:

1) The origin return operation is started by executing the origin return command.

2) At the return-to-origin speed, start moving in the direction opposite to the return-to-origin direction.
3) It decelerates and stops after detecting the front end of the DOG. (leaving DOG)

4) At the return-to-origin speed, start moving in the return-to-origin direction. (enter DOG again)

5) Once the front end of the DOG is detected, it starts to decelerate to the creeping speed.

6) After detecting the rear end of the DOG, it stops when the first Zero flagal is detected.

c). When the starting position is at the near-point signal OFF (after passing the DOG):

1) The origin return operation is started by executing the origin return command.

2) Start moving in the return-to-origin direction at the return-to-origin speed.

3) It decelerates and stops when the reverse rotation limit is detected.

4) Start moving in the opposite direction of the origin return at the origin return speed.

5) When the front end of the DOG is detected, it decelerates to a stop (detects (leaves) the DOG).

6) At the return-to-origin speed, start moving in the return-to-origin direction.
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7) Once the front end of the DOG is detected, it starts to decelerate to the creeping speed.
8) After detecting the rear end of the DOG, it stops when the first Zero flagal is detected.
d). When the start position is at the limit switch position in the return-to-origin direction (reverse rotation limit is
ON):
1) The origin return operation is started by the origin return command.
2) At the return-to-origin speed, start moving in the direction opposite to the return-to-origin direction.
3) It decelerates and stops after detecting the front end of the DOG. (check out (leave) DOG)
4) At the return-to-origin speed, start moving in the return-to-origin direction. (Enter DOG again.)
5) Once the front end of the DOG is detected, it starts to decelerate to the creeping speed.
6) After detecting the rear end of the DOG, it stops when the first Zero flagal is detected.

e). Note: When planning the near-point signal (DOG), it is necessary to consider the time when the signal is ON to
decelerate to the creeping speed. Please use the creeping speed as low as possible, because it stops without
decelerating, and the creeping speed is too fast, which may cause position deviation .

10) The DSZR instruction is a speed control instruction, and there is no pulse output completion interrupt.

11)The minimum frequency of the output pulse frequency that can actually be output is determined according to the

following formula:

£ _ [Fuux500

min_ acc
- T

In the above formula, F,, Indicates the maximum speed; T Indicates the acceleration and deceleration time,
in milliseconds.Calculation results Fri,_acc is the minimum output frequency limit value.

11) Control pulse output stop

By setting the SM "pulse output stop Sign", the running pulse command will immediately decelerate and stop the output

pulse. see table below

Pulse output stop Sign

Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM270 SM290 SM310 SM330 SM350 SM370 SM390 SM410

12) Program demonstration: (take YO as an example)
Parameters such as maximum speed, base speed, acceleration/deceleration time, origin return speed, and creeping speed
can use default values, or can be reset by assigning soft components.

Home return speed and crawl speed settings=®
SM1
] Mov 1000 SD171 ]
Crawling speed
MoV 3000 SDivz ]
Return speed of origin
*DSZR command*
MO
— +——{ DSZIR M100 X0 Yo Y10 ]
oG Origin Pulse Output. Directio
output port

Program description: When MO is ON, set the origin return speed to 3000Hz, and execute the origin return command
with DOG search. When M 100 is changed from OFF to ON, the speed switches to a creeping speed of 1000Hz. When
the X0 signal is detected, it stops sending pulses immediately. and clear the current position SD register at the same

time.
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Precautions
1) Only the PLC with transistor output can use this instruction;
2) After the command drive power flow is turned OFF, when the high-speed pulse output Sign is ON, the command
will not be driven again.
3) High-speed commands, envelope commands, and positioning commands can output high-speed pulses using the
Y port. Be careful not to use these instructions for high-speed pulse output on the same high-speed port at the same
time.
4). For the number of output pulse frequencies, even if a value lower than that calculated above is specified, the
frequency of the calculated value will still be output.The frequency of the initial part of acceleration and the final
part of deceleration cannot be lower than the above calculation result.If the maximum speed is lower than the above
calculation result, there will be no pulse output.

5). The creep speed should be greater than zero and less than one tenth of the top speed.

11.2.3 DRVI: Relative Position Control Instruction

Ladder Diagram: Applicable models |\/jc.g vic-s

— — v ) “2) (0i) z) 1| Affect the flag

Instruction list: DRVI (S1) (S2) (D1) (D2) Step size T

Operand| Type Applicable devices Index
S1 DINT | Constant [KnX| KnY | KnM | KnS |KnLM [KnSM | D SD C \Y R y
S2 DINT | Constant [KnX| KnY | KnM KnS |KnLM |KnSM | D SD C \Y R v
D1 BOOL Y
D2 BOOL Y M S
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1)

Operand Description
S§1: Number of output pulses:
Range -2147483648~2147483647. The negative sign
indicates the opposite direction.
82: Output pulse frequency: 32-bit command,
VIC-B range: 10~100000 (Hz)
VIC-S range: 10 ~ 200000 (Hz).
DI: High-speed pulse output port. VIC-B can
specify  YO0/Y1/Y2;  VIC-S can  specify
YO/Y1/Y2/Y3/Y4/YS/Y6/YT.
D2: Rotation direction signal output port or variable.
S1Positive: D2 is ON to indicate forward running;
SINegative: D2 is OFF to indicate reverse operation;
® Function Description
Command function: send the set number of pulses
with the set output port, the specified pulse frequency
and direction. Movement based on relative position.
As shown below:

Position (P) Position (P)
S0 A 1€0
avget position=9nnQq
30000 |- ———¥——
] Starting position
10000 ¥ ) 10000 | r s =
Starting position
0 —» 0 S
. pi2FE55n =10000

Forward motion .
Reverse motion

Note:S1 indicates the first operand of
TREBRET Insthietion”

The current pulse position can monitor the special
register; see the following table:

Current position SD register (32 bits)

YO0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

SD16 SD18 SD20 SD22 SD24 SD26 SD28 SD30

sSD16 SD18 SD20 SD22 SD24 SD26 SD28 SD30
3 3 3 3 3 2 3 3

2) The "pulse output stop Sign" can check the pulse
output status, the Flag bit is set to ON in the pulse
output, and the output is automatically turned OFF;

Monitor SM during pulse output

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM27 SM29 SM31 SM33 SM35 SM37 SM39 SM41
1 1 1 1 1 1 1 1

3) Support T-type and S-type acceleration and
deceleration (VIC-B only supports T-type), the time
can be set separately, the acceleration and

deceleration time range: 10~32767ms;

/Acceleration and deceleration time setting special
register

Attributes YO [ YI [ Y2 | Y3 |Y4]|YS5]| Y6 Y7

top speed
(Default:
100KHz or] SDI167(SD187 [ SD207 | SD227 | SD247 | SD267 | SD287 | SD307
200K Hz)

SD166 [SD186 | SD206 | SD226 [ SD246 | SD266 | SD286 | SD306

basal

velocity SD168 [SD188 | SD208 | SD228 [ SD248 | SD268 | SD288 | SD308

(default:
800Hz)

acceleration
ltime SD169 | SD189 | SD209 | SD229 | SD249 | SD269 | SD289 | SD309

(default 100ms)|

deceleration
ltime SD170 [SD190|SD210 | SD230 | SD250 [ SD270 [ SD290 | SD300

(default 100ms)|

4) The default is T-type acceleration and deceleration.
When the SM special auxiliary relay is ON, S-type
acceleration and deceleration is enabled. See the
table below;

Type T and Type S selection settings

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM286 SM306 SM326 SM346 SM366 SM386 SM406 SM426

Note: Modify invalid DRVI, DRVA, PLSR, DPLSR, PLSV during instruction

operation
Speed (V)
i
i
1
|
|
i
T i} T
! Time (T)
0 — 1t =
- - > - ——
Acceleration time(T1) Deceleration time(T2)
S curve acceleration and
deceleration

5) The minimum frequency of the output pulse
frequency that can actually be output is determined
according to the following formula:

Fro e = F o -: 500

In the above formula, F,, Indicates the maximum
speed; T Indicates the acceleration and deceleration
time, in milliseconds. Calculation results Fmin_ acc 1S
the minimum output frequency limit value.
For the number of output pulse frequencies, even if a
value lower than that calculated above is specified,
the frequency of the calculated value will still be
output. The frequency of the initial part of

acceleration and the final part of deceleration cannot
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be lower than the above calculation result. If the
maximum speed is lower than the above calculation
result, there will be no pulse output.
6) During the execution process, it is allowed to change the
number of pulse outputs (may be large or small)
There is no need to set SM special auxiliary components. It
should be noted that the changed position must be larger than
the current pulse position. As shown below:

Frequency (Hz)

R
| | Time (T)

T

\

\

\

\

\

| |
] i '
Effective energy Change pdsition

flow

Target  Change position
(to smaller) &

position (to larger

Current Location

(Note: During the operation of the instruction, it is not allowed to modify the number
of pulses across positive and negative, because the positive and negative pulse values
represent the direction bit)

7) During the execution of the instruction, it is allowed to
change the pulse running frequency. There is no need to set SM
special auxiliary components. Note: It is not allowed to modify
the running frequency during the acceleration and deceleration
process. If the modified frequency is large but the number of
target pulses is not enough, it will automatically decelerate to
complete the positioning.

A
Speed (V)
V. gy R S
! I\
| | v
1 e
! | v | R
Bn_:pp‘:‘]ol(lw__T_l_~l‘_____‘r_~_‘__+__‘____‘ _______
N | . .
} Time ()
\
Effective energy flow Target position

8) Pulse output completion interrupt

To use the pulse out to complete the interrupt, you need to set
the SM special element (interrupt enable Flag bit) as shown in
the following table:

Pulse output complete interrupt enable

Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM50 SM51 SM52 SM53 SM54 SM5S SM56 SM57

9) Control pulse output stop

By setting the SM "pulse output stop Sign", the running pulse
command will immediately decelerate and stop the output
pulse. see table below

Pulse output stop Sign

YO Y1 Y2 Y3 Y4 Y5 Y6

Y7

SM270 SM290 SM310 SM330 SM350 SM370 SM390

SM410

10) Program demonstration (take YO0 as an example)

st 82

Mo
—— ——{ DRVI 100000 3000 10 110 ]

Program description: When MO is ON, the YO port outputs
100,000 pulses at a frequency of 3KHz, and Y10 outputs the
direction bit to make the external servo or stepping mechanism
run. The running sequence diagram is shown in the following

figure:
Frequency (Hz)
SN Set frequency
3000 (Hz) i
A N
/| 10000 [\
‘ Set the numlfer of ‘
output pulses
Baselipe / J ‘ :
speed  Acceleration D ‘ e
800 (Hz) ~_( e ‘ Eﬂeﬂerlngtlon }
| |
0 T T -
[ J | ‘ Time (T)
$D169=100ns SD170=100ms l
Effective energy flow Target position

® Precautions
1. Only PLC with transistor output can use this
command
2. After the command drive power flow is turned OFF.
when the high-speed pulse output Sign is ON, it will
not accept the command to drive again.
3. High-speed commands, envelope commands, and
positioning commands can use the Y port to output
high-speed pulses. Be careful not to use these
instructions for high-speed pulse output on the same
high-speed port at the same time.
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11.2.4 DRVA: Absolute position control command
Ladder Diagram: Applicable models |VIC-B VIC-S
—— ——{ DrRVA (52 (52) (or) (nz)
| ] Affect the flag
Command list: DRVA (S1) (S2) (D1) (D2) Step size 1
Operand| Type Applicable devices Index
S1 DINT | Constant [KnX| KnY | KnM | KnS | KnLM [ KnSM | D SD \Y J
S2 DINT | Constant [KnX| KnY | KnM | KnS | KnLM |[KnSM | D SD \Y J
D1 BOOL Y
D2 BOOL Y M S
SD163 SD183 SD203 SD223 SD243 SD262 SD283 SD

® Operand Description

S1: specify target position (absolute position
specification)
The range is -2147483648~2147483647; the

negative sign indicates the opposite direction.

S§2: Output pulse frequency (Hz)

VIC-B range: 10~100000 (Hz);

VIC-S range: 10~200000(Hz);

D1I: High-speed pulse output port designation. VIC-
B can specify YO0/Y1/Y2; VIC-S can specify
YO/Y1/Y2/Y3/Y4/YS/Y6/YT;

D2: Running direction signal output port or bit
variable. According to the difference between S1 and
the current position, the output is ON, which means

forward running, otherwise it is reverse running.

® Function Description

Command function: send the set number of pulses
with the set output port, the specified pulse frequency
and direction. Movement based on absolute position.
As shown below

303

2) The "pulse output stop Sign" can check the pulse
output status, the Flag bit is set to ON in the pulse
output, and the output is automatically turned OFF;

Monitor SM during pulse output

YO0

Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM271

SM291 SM311 SM331 SM351 SM371 SM391 SM411

3) Support T-type and S-type acceleration and
deceleration (VIC-B only supports T-type), the time
separately, the acceleration and

can be set

deceleration time range: 10~32767ms;

|Acceleration and deceleration time setting special register

Attributes YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
Topspeed | o166 | spiss | sp20s | sp226 | sp2as | spass | spase | spsos
(Default:
100khz or] SDI167| SD187 | SD207 | $D227 | SD247 | SD267 | SD287 |  SD307
00khz)
Basal velocity

SD168 | SDI88 | SD208 | SD228 | SD248 | SD268 | SD288 | SD308
(default: 800Hz)
Acceleration
ime SD169 | SDI89 | SD209 | SD229 | $D249 | SD269 | SD289 |  SD309
(default 100ms)
Deceleration
kime SD170 | $D190 | SD210 | SD230 | $D250 | SD270 | SD290 |  SD300

(default 100ms)

4) The default is T-type acceleration and deceleration.

When the SM special auxiliary relay is ON, S-type
acceleration and deceleration is enabled. See the

position (P) position (P)
Target St
Gosaston=L0U00 Location=10000
10000 — 7k** == e 10000 Y- <
0% > 0 e~ -
“Start T £ Talge.t
i locatic
position=0
-10000— — — — — — ¥
Forward RUN Reserve Run
1) The current pulse position can monitor the

special register; see the following table:

Current position SD register (32 bits)

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SD262 SD282 SD

302

SD162 SD182 SD202 SD222 SD242

table below

Type T and Type S selection settings

YO Y1 Y2 Y3 Y4 Y5 Y6

Y7

SM286 SM306 SM326 SM346 SM366 SM386 SM:

406

SM426

other commands

Note: Modification during command operation is invalid; S-type acceleration
and deceleration are applicable to DRVI, DRVA, PLSR, DPLSR, PLSV and
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Speed (V)

5) The minimum frequency of the output pulse
frequency that can actually be output is determined
according to the following formula:

F— |Fmx500
. T

In the above formula, F,,, Indicates the maximum
speed; T Indicates the acceleration and deceleration
time, in milliseconds. Calculation results Fmin_ acc 18
the minimum output frequency limit value.

For the number of output pulse frequencies, even if
a value lower than that calculated above is

specified, the frequency of the calculated value will
still be output. Initial acceleration and final
deceleration

Part of the frequency can not be lower than the above
calculation results If the maximum speed is lower than the
above calculation results, there will be no pulse output.

6) During the execution process, it is allowed to change the
number of pulse outputs (may be large or small)

There is no need to set SM special auxiliary components. It
should be noted that the changed position must be larger than

the current pulse position. As shown below
a

Frequency (Hz)

1 Al l

Caange posttion
(to maller)

Effective
energy flow

Qarent
Lacation

(Note: During the operation of the instruction, it is not allowed to modify the number
of pulses across positive and negative, because the positive and negative pulse values
represent the direction bit)

7) During the execution of the instruction, it is allowed to
change the pulse running frequency. There is no need to set SM
special auxiliary components. Note: It is not allowed to modify

the running frequency during acceleration and deceleration. If

the modified frequency is large, but the number of target pulses
is not enough, it will automatically decelerate to complete the
positioning.

A

Speed (V)

[
Time (T)

8) Pulse output completion interrupt

To use the pulse out to complete the interrupt, you need to set
the SM special element (interrupt enable Flag bit) as shown in
the following table:

Pulse output complete interrupt enable

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

SM50 SM51 SM52 SMS53 SM54 SM55 SM56 SM57

9) Control pulse output stop

By setting the SM "pulse output stop Sign", the running pulse
command will immediately decelerate and stop the output
pulse. see table below

Pulse output stop sign

YO Y1 Y2 Y3 Y4 Y5 Y6

Y7

SM270 SM290 SM310 SM330 SM350 SM370 SM390

SM410

10) Program demonstration (take YO as an example)

- S1 S2 D1

MO
— — DAvI

D2

100000 3000 To

Program description: When MO is ON, the YO port outputs
10,000 pulses at a frequency of 3KHz, and Y10 outputs the
direction position, so that the external servo or stepping
mechanism runs from the designated origin to the target
position.

A

Frequency (Hz)

100000
Set the number
of output pulses

\
- TIME(T)

Target
Location
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® Precautions
1) Only the PLC with transistor output can use this
instruction;
2) After the command drive power flow is turned
OFF, when the high-speed pulse output Sign is ON,
the command will not be driven again.
3) High-speed commands, envelope commands, and
positioning commands can output high-speed pulses
using the Y port. Be careful not to use these
instructions for high-speed pulse output on the same
high-speed port at the same time.
11.2.5 PLSR: 16-bit counting pulse output command with acceleration and deceleration
Ladder Diagram: Applicable models |VIC-B VIC-S
PLSR 51 52, 53 il
|_| — 1 52) (53) @ Affect the flag
Instruction List: PLSR (S1) (582) (S3) (D) Step size 10
Operand| Type Applicable devices Index
S1 INT Constant | KnX |KnY | KnM | KnS |KnLM [ KnSM | D SD T \% Z J
S2 DINT | Constant | KnX |KnY | KnM | KnS |KnLM | KnSM | D SD \% R J
S3 INT Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y% z R v
D1 BOOL Y

®  Operand Description

S1: Output frequency (unit: Hz). Settable range: 10~32767

S2: Set the number of pulse outputs. The setting range is: 12~
2147483647.

S3: Acceleration and deceleration time (unit: ms) Settable
range: 10~32767 (ms) The default acceleration time is the
same as the deceleration time, please pay attention when
setting.

D: High-speed pulse output port designation. VIC-B can
specify YO/Y1/Y2;

VIC-S can specify YO/Y1/Y2/Y3/Y4/YS5/Y6/YT,;

®  Function Description

With the set acceleration/deceleration time and the specified

pulse frequency, the set number of pulses is output. as shown

|Acceleration and deceleration time setting special register

YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Attributes
Top speed
SD166 | SDI86 | SD206 | SD226 | SD246 | SD266 | SD286 | SD306 | (default: 100khz
or 200khz)
SD167 [ SD187 | SD207 | SD227 | SD247 | SD267 | SD287 | SD307
Basal
SD168 | SD188 | SD208 | SD228 | SD248 | SD268 | SD288 | SD308 |velocity
(default: 800hz)
Acceleration
SD169 | SD189 | SD209 | SD229 | SD249 | SD269 | SD289 | SD309 [time
(default 100ms)
D