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Preface

Target reader

This book is suitable for the automation personnel who need to master the PLC programming, system design and
commissioning. This book can also serve as a reference for anyone who are interested in futhering their PLC programming
knowledge.

Content of this book

This book details the principles, hardware resources, programming languages and instructions of IVC series small PLC. A
variety of application illustrations are used to help you understand the rich functions of PLC.

Features of this book

The chapters in this book develop from general to details, each having its independent topic. You can either read thoroughly to
gain overall knowledge of IVC series small PLC or consult in some of the chapters for technical reference.

Reading instructions

1. For readers unfamiliar with PLC

It is recommended to start with chapters 1~4 to learn the basic PLC knowledge, including PLC function description,
programming languages, elements & data, addressing modes, program annotating function, main program and subprograms.
Afterwards, you can read other chapters to cater for your needs.

2. For readers familiar with PLC

You can jump directly to #5372 ! KX2EFY5//HIR. #iR! RECE5/ HI. and #iR | K#E 25/ FHIR. Application Instructions, which
provide complete and detailed explanation for the instructions of INVT IVC series PLC. For sequential function chart (SFC),
high-speed /O, interrupts and communication function, please refer to chapters 7~10. For positioning control, please refer to
Appendix 10 Positioning Function Guideline. In addition, Appendix 9instruction index and Appendix 10Classified instruction
index provide tools for locating the instructions in the orders of alphabet and classification respectively.

Related documents and references

You can refer to the following manuals while reading this manual:

® |VC1 Series PLC User Manual

® |VC2 Series PLC User Manual

®  Auto Station Programming Software User Manual
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Chapter 1

1.1 Product introduction

Product overview

The IVC series small PLC, comprising the IVC1, IVC1S, IVC1L mini-scale series and IVC2L, IVC2H small series, is a high
performance product suitable for modern industrial control.

The IVC series PLC products have integrated structure, built-in high performance microprocessor, operation control system,
integrated 1/0 and extension bus. The series also include 1/O extension modules and special modules. The main module has
2~3 communication ports, and the sytem can connect to the profibus network through a profibus extension module. The main
module /O also has high-speed counting and high-speed output that can be used for exact positioning. The powerful Auto
Station programming software provides 3 standard programming languages and commissioning & monitoring functions, and
boasts complete user program protection mechanism.

1.1.1 Product specification
Table 1-1  Specification of PLC main module
Name IVC2H IVC2L IVC1L IVCA1 IVC1S
10 inputs/6
outputs
14 inputs/10
tlnptu S 10 inputs/6 outputs
outputs .
. 14 inputs/10
20 inputs/12 16 inputs/14 P
. outputs
outputs 8 inputs/6 outputs outputs 16 inputs/14
Digital /0 16 inputs/16 32 inputs/32 10 inputs/6 outputs 24 inputs/16 t'”ptu S
outputs outputs, 40 12 inputs/8 outputs | outputs ‘2’: pu st o
inputs/40 14 inputs/10 outputs | 36 inputs/24 nputs
outputs Ut outputs
ou _pu S 36 inputs/24
16 inputs/14
outputs
outputs/2 analog
inputs/1 analog
output
Max. I/0 512 512 128 128 60
Max. special .
. 8 8 7 7 Without
function modules
2x200kHz, 2x100kHz (only | 2x100kHz
2x100kH | 2x50kH |
/O High-speed pulse 4x100kHz (6-axis) | apply to 2x10kHz (only apply z (or? y z (on y
: . apply to transistor | apply to transistor
output or 2x200kHz, transistor to transistor output) output) output)
2x100kHz (4-axis) | output) P P
Single-ph
|nge. phase 8x100kHz 6: 2(50kHz)+4(10kHz)
counting channel
Dual-ph
uarphase 4x50kHz 2: 1(30kHz)+1(5kHz)
counting channel
Max. frequency
sum of high-speed 800kHz 80kHz 60kHz 60kHz 60kHz
counter
X0~X7 adopt X0~X7 adopt
X0~X7 adopt X0~X17 adopt X0~X7 adopt digital digital filtering, digital filtering,

Digital filtering

digital filtering,
input filtering
constant range:
0~60ms

digital filtering,
input filtering
constant range:
0~60ms

filtering, input filtering
constant is selectable
among 0, 2, 4, 8, 16,
32 and 64ms, 7 in
total

input filtering
constant is
selectable among
0,2, 4,8, 16, 32
and 64ms, 7 in
total

input filtering
constant is
selectable among
0,2, 4,8, 16, 32
and 64ms, 7 in
total

Max. Resistive
relay load

2A/1 point; 8A/4 points group common terminal; 8A/8 points group common terminal
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Name IVC2H IVC2L IVC1L IVCA1 IVC1S
output  |Inductive 220Vac, 80VA
current  [load
Light
220Vac, 100W
load
Resistive Output point: 0.3A/1 point; other: 0.3A/1 point; 0.8A/4 points; 1.6A/8 points
load If above 8 points, allow the total current to increase 0.1A for every additional 1 point
YO~Y7:
MaX- nductive | 7.2wi24vac;
transistor : ' Y0, Y1: 7.2W/24Vdc; other: 12W/24Vdc
butout load other:
P 12W/24Vdc
current
Liaht YO~Y7:
| gd 0.9W/24Vdc; Y0, Y1: 0.9W/24Vdc; other: 1.5W/24Vdc
o8 other: 1.5W/24Vdc
32k steps 12k steps 16k steps
u 16k st 32kB 6k steps (12kByte
Ser program (64kByte) (24kByte) steps (32kBYt®) | 5 1Byte) ps (12kByte)
Proi -off
gram power-o Yes
permanent storage
u tti R f bit 320 bit elements, )
Memory | Max. hold elements | All elements ser seting ange or bl e 320 bit elements,
at power off except R elements (Max. C elements, 180 word 180 word elements
P P elements: 200) 1700 word elements elements
Standb EEPROM,
Hardware support Standby batteries, . y EEPROM, permanent EEPROM,
. ) batteries, 1-year permanent
and hold time 3-year hold time . storage permanent storage
hold time storage
100ms accuracy:
TO~T209
10 100ms accuracy: TO~T209
) m racy:
Timer S acoulracy 10ms accuracy: T210~T251
T210~T479 1ms accuracy: T252~T255
1ms accuracy:
T480~T511
16bit up counter:
C0~C199
32bit up/down
counter: 16bit up counter: CO~C199
Counter C200~C235 32bit up/down counter: C200~C235
32bit high-speed 32bit high-speed counter: C236~C255
counter:
Element C236~C255,
resource C301~C306
D0~D7999
D i i D0~D7999 D0~D7999 D0~D3999
ata register RO~R32767
Local data register VO~V63
|
ndexed. . 20~715
addressing register
ial
rsezei:'::r data SDO~SD511 SDO~SD511 SDO~SD511 SD0O~SD255 SD0O~SD255
Auxiliary relay M0~M10239 M0~M1999 MO0~M2047 M0~M1023
L —
ocal auxiliary LMO~LM63
relay
ol T
rserl)ae;/;la andiay | smo~sms11 SMO~SM511 | SMO~SM511 SMO~SM255 | SMO~SM255
State relay S0~ S4095 S0~ S991 S0~ S1023 S0~ S511
| | ti
.nterna timer 3 3 3 3
interrupt
E -
: xternal timer 16 16 16 16
Int i interrupt
nterrup -
High- d
resource 9 spge 8 6 6 6
counter interrupt
Serial port interrupt | 12 12 12 8 4
PT
O output 6 9 4 9

interrupt
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Name IVC2H IVC2L IVC1L IVCA1 IVC1S
I -
.nterpolatlon 3 / / / /
interrupt
= —
; assed position 6 / / / |
interrupt
P
: ower loss 1 1 1 1
interrupt
Running ti f
unning ime o 0.065uS 0.09uS 0.2uS 0.3uS 0.3uS
basic instruction
Support (at least Support (at least | Support (at least Support Support (100-hour

General | Realtime clock 3-year hold time at | 3-year hold time | 3-year hold time at (100-hour hold hold time at power
power off) at power off) power off) time at power off) | off)
Analo 2(8-bit
9 Without ( Without 2(8-bit accuracy) | Without
potentiometer accuracy)
PORTO0: RS232 . PORTO0: RS232 PORTO0: RS232
Communication PORTO: RS232
c ) ort PORT1: RS485 PORT1: PORT1: RS485 PORT1: PORTO0: RS232
°mt_m“”'° P PORT2: RS485 RS232/RS485 | PORT2: RS485 RS232/RS485
ation
Communication
Modbus/free port/N:N/programming port protocol
protocol
Access Uploading password, downloading password, monitoring password, subprogram password, prohibit
Set password type .
control formatting
and user
program | Prohibit uploading Support
protection
Reali
ealtime clock, With With With With Without
clock instruction
Date and clock
compare With With With With Without
instruction
Floati i
Floating point With With With With Without
instruction
Locating instruction | With With With With Only support DRVI
High- d 10
rign-spee With With With With Not support PLS
instruction
MODB
s ° U.S and . With With With With Without
Applicatio |inverter instruction
n Read and write
instruction| EEPROM Without With With With Without
instruction
C tati
ompuration With With With With Only support PID
control instruction
String instruction With Without Without Without Without
Batch data
processing With Without Without Without Without
instruction
Data sheet
ata shee With Without Without Without Without
instruction
M d
viemory car With Without Without Without Without
instruction
Rel tout 200,000 hours (for ground fixation, mechanical stress close to zero, with temperature and humidity control)
elay outpu
MTBE v oulp 100,000 hours (for ground fixation, mechanical stress close to zero, no temperature and humidity control)
T ist tout 300,000 hours (for ground fixation, mechanical stress close to zero, with temperature and humidity control)
ransistor outpu
P 150,000 hours (mechanical stress close to zero, no temperature and humidity control)
220Vac/15VA/
) 1s ON/1s OFF, 3,200,000 times
Contact | inductance
life of 220Vac/30VA/
) 1s ON/1s OFF, 1,200,000 times
output inductance
rela 220Vac/72VA/
ol 1s ON/1s OFF, 300,000 times
inductance
Power

feature

Input voltage range

85Vac~264Vac (normal)
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Name | IVC2H | IVC2L IVC1L | IVC1 | IVC1S

Note:
1. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC1 series PLC, please refer to IVC1

Series PLC User Manual

2. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC2L series PLC, please refer to
IVC2L Series PLC User Manual

3. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC2H series PLC, please refer to
IVC2H Series PLC User Manual

4. Under 25°C running environment temperature, the hold time of standby batteries is 3 years

1.1.2 Outline of IVC1/1L series main module

The outline and structure of IVC1/1Lseries main module are shown in the following figure (take IVC1-1614MAR for example):

Power supply terminals

Mode selection —
switch

_~Input terminals
/

/Flnput status indicators

=\

o)

, —— Extension port

System status

indicators Output status

indicators
{@ @@] | i
- ~ AN ~
\\J GO OQ| L\ 4@;/
L =R
AN
\\
PORT 1 "~ Variable analeg Output terminals

potentiometer

Figure 1-1 Outline and structure of IVC1/1L series main module

PORTO and PORT1 are for communication. PORTO0 is RS232, and use socket Mini DIN8, while IVC1 series PORT1 is RS485
or RS232, IVC1L series PORT1 and PORT2 is RS485. The bus socket is for connecting extension modules. The mode
selector switch can be set to ON, TM or OFF.

1.1.3 Outline of IVC2L series main module

The outline and structure of IVC2L series main module are shown in the following figure (take 64-point main module for
example):

Power supply Input terminals Input status LEDs

(terminals (
&

lelslelelelelelelelslelelel |lelelelelele]]
&)

olefellefleltle
w B Bus socket

Analog potentiometer [l

Mode selector switch ——

O oo

©000000000000000 Outputstatus LEDs

00000000000000

porTo /512220 | Tl @u elelelelelelele]]| [eleleleleleE]

PORT1 System status Output terminals

LEDs

Figure 1-2 Outline and structure of IVC2L series main module
The battery socket is designed for CR2354 lithium battery. The bus socket is for connecting extension modules. PORTO is
RS232 and uses socket Mini DIN8, while the communication port PORT1 is RS485 or RS232. The mode selector switch can
be set to ON, TM or OFF.
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1.1.4 Outline of IVC2H series main module

The outline and structure of IVC2H series main module are shown in the following figure (take 32-point main module for
example):

| |
nput termma S Input status LEDs

eelalelelslelolelslolole! D
\JML@@@@@@@H vd

]ﬂu@@@@@@@@uu
[elle [elele

i@ [ellele]e

PORT1 PORT2 Output termmals

L| Bus socket

System status

LEDs
1 Output status LEDs

Mode selector switch

ilmnf:ﬁi

PORTO

Figure 1-3 Outline and structure of IVC2H series main module

The battery socket is designed for CR2354 lithium battery. The bus socket is for connecting extension modules. PORTO is
RS232 and uses socket Mini DIN8, while the communication port PORT1 and PORT2 are RS485. The mode selector switch
can be set to ON, TM or OFF.

1.2 Auto Station programming software

Auto Station is a programming software specialized for IVC1, IVC1S, IVC1L, IVC2L and IVC2H series PLC. You can download
it at www.invt.com.

Auto Station programming software is a standard Windows-based diagram programming-tool, operated through the mouse and
keyboard. Three programming languages are available: ladder diagram (LAD), instruction list (IL) and Sequential Function
Chart (SFC).

The serial port programming cable is used to connect Auto Station programming platform with PLC. You can realize Modbus
network programming through serial port conversion and remote programming through a modem. Refer to Auto Station
Programming Software User Manual for Modbus programming and remote monitoring.

1.21 Basic configuration

Auto Station programming software requires an IBM PC and Microsoft Windows series OS. The compatible OSs include
Windows 98, Windows Me, NT 4.0, Windows 2000 and Windows XP.
The minimum and recommended configuration is listed below:

Table 1-2 Basic configuration of Auto Station programming environment

ltem Minimum Recommended
CPU Equivalent to Intel Pentium 233 or above Equivalent to Intel Pentium 1G or above
Memory 64M 128M
Display card Support 640x480 resolution and 256 colors Support 800x600 resolution and 65535 colors
r():;rtnmumcatlon A RS232 serial port with DB9 socket (or a USB port and a USB-RS232 converter)
Others Programming cable special for INVT PLC

1.2.2 Auto Station installation

The Auto Station installation package issued by INVT Auto-Control Technology Co., Ltd. (INVT for short) is an executable
program. Double click it to start the installation, and follow the prompts step by step. You can select an installation path
according to your actual need.

Atfter the installation, INVT program group will be added to the start menu. An Auto Station shortcut icon will also be added to
the desktop. Double click the shortcut icon to run the program.
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You can uninstall the Auto Station software through the Windows control panel. To install the Auto Station software in a new
version, you have to uninstall the old version at first.

1.2.3  Auto Station operation interface

The main interface includes 7 sections: menu, toolbar, project management window, instruction tree window, information
window, status bar and operation area.

Menu Toolbar

[¥ Auto Station — [C:\Documents and Settinks\Administratorilly Documeiitsiabediabed. tspl — I... [2 |85

\ Fle Edt View Ladder PLC Debug Tool Windor Help i
Dpd@xbibjoc|x walasE@allvsira BEg]L6 %%
e e R T e Y
 Project Manager x| [ Mam * | 4 b || | Instruction Tree 2%
| = =] abedtvet) | = = = — || @[ Basie Instructiona
=[] Progran block CER B Ot L vpe |Comnents |8 || C 1) progran control
I maaw [ || = 1
[ sER.1 | il [TEM 1 @ || =L
[E o < 3 ||=l
- EY Global warisble || - = — || -
LG = &
5 Data bloax - % 2| el .
&g s L] Aee .
B C (1] o Instruction  tree
[ E i L] sni
0 qfe Instr Wiza 1) Enhanced bit Loe: | window
H : * FLC C. & Hi gh- d 170
Project management window | *~ ““““”“‘“‘ . DH C;ﬂ,:{‘:mm:’v
[ | MR PO S
e )| O ||y 8
| Output Window ax
M| 4| p|pl|"Compile 4 Comnunication A Comvertion A Find [ >
For help, press F1 I il ]

Operation area

Information window -Status bar -

Figure 1-4 Main interface of Auto Station

For the usage of Auto Station programming software, refer to Auto Station Programming Software User Manual.

1.24 Programming cable

You can use the programming cable provided by INVT Auto-Control Technology Co., Ltd. to program and debug the PLC.
There are three kinds of cables: one is optically isolated and hot swappable; one is non-isolated and not hot swappable;
another is USB converted to RS232 and hot swappable. None of them requires setting jumpers.

See the following figure for the connection of the programming cable.

Figure 1-5 Connection of programming cable
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1.3 Communication function

The main module of IVC1/2L series small PLC has two integrated serial ports: PORTO0 and PORT1, the main module of IVC1S
series small PLC has one integrated serial port: PORTO, and the main module of IVC1L and IVC2H series small PLC has three
integrated serial ports: PORTO, PORT1 and PORT2. The extension modules including 485 communication module are also
available for the communication in a fieldbus network.

Three serial ports are compatible with Modbus, N:N and user-defined free port protocols.

1.3.1 Modbus protocol network

The main module can set up a RS485 Modbus network with multiple inverters, PLCs and other intelligent devices through the
RS485 port on PORT1 and PORT2, or through PORTO and a RS232/485 converter. The maximum communication distance is
1200 meters and the maximum baud rate is 115200bit/s. RTU and ASCII transmission modes are optional.

The main module can communicate one-to-one with inverters, PLCs, touch screens and instruments through the RS232 port
on PORTO and PORT1. The maximum communication distance is 15 meters and the maximum baud rate is 115200bit/s.

For details about the Modbus network, see #5318 ! K825/ . #5iR | K25/ H¥. and Appendix TModbus communication
protocol (IVC1, IVC2L series).

1.3.2 N:N protocol network

IVC1/IVC1L/IVC2L/IVC2H series PLC is embedded with INVT-developed N:N communication protocol, capable of setting up
an N:N communication network through the RS485 port on PORT1 and PORT2, or through PORTO and a RS232/485
converter.

The N:N communication protocol allows single/double-layer networking and data exchange among 2~32 PLCs with the
maximum baud rate of 115200bps.

For details about the N:N network, see #R! K2E2/5/FI. #iR! K25 HH. .

1.3.3 Free port protocol network

The free port protocol allows communication with customized data format and supports ASCIl and binary system. In this
communication mode, the PLC can communicate with various equipment with customized formats, such as inverter, barcode
scanner, instrument and other intelligent devices. PLC can communicate with a single device in the RS232 or RS485 mode, or
form a RS485 network when there are multiple devices.

For details about the free port protocol communication, see ##i2! F#BF/5/ fHYE. #iR! K25/ HIE. .

1.4 Documents of IVC series small PLC

You can download the documents of IVC series small PLC at www.invt.com. If you need the printed copy, please contact your
agent.

141 Selection manual

IVC1 Selection Manual
IVC2L Technical Manual
IVC2H Selection Manual

14.2 User manual of main module

IVC1 series

Quick Start User Manual of IVC1 Series PLC

IVC2L series

User Manual of IVC1 Series PLC

Quick Start User Manual of IVC2L Series PLC

User Manual of IVC2L Series PLC

IVC1S series

Quick Start User Manual of IVC1S Series PLC

IVC2H series

User Manual of IVC1S Series PLC

Quick Start User Manual of IVC2H Series PLC

User Manual of IVC2H Series PLC
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IVC1L series

Quick Start User Manual of IVC1L Series PLC

User Manual of IVC1L Series PLC

1.4.3 Programming manual

Programming Manual of IVC Series Small PLC

14.4 User manual of programming software

User Manual of Auto Station Programming Software

145 User manual of I/O extension module

IVC1 series

User Manual of IVC1 Series Passive I/O Extension Module

IVC2L series

1.4.6 User manual of special module

User Manual of IVC2L Series Passive /O Extension Module

User Manual of IVC2L Series Active I/O Extension Module

IVC1 series

User Manual of IVC1-4AD Analog Input module

User Manual of IVC1-2DA Analog Output module

User Manual of IVC1-4DA Analog Output module

User Manual of IVC1-2PT RTD Input Module

User Manual of IVC1-4PT RTD Input Module

User Manual of IVC1-2TC Thermalcouple Input Module

User Manual of IVC1-4TC Thermalcouple Input Module

147 User manual of communication module

User Manual of IVCS-EPM Communication Module
User Manual of IVC2L-RS485 Communication Module

IVC2L series

User Manual of IVC2L-4AD Analog Input module

User Manual of IVC2L-4AM Analog Input/Output module

User Manual of IVC2L-4DA Analog Output module

User Manual of IVC2L-4PT RTD Input Module

User Manual of IVC2L-4TC RTD Input Module

User Manual of IVC2L-8AD Analog Input module

User Manual of IVC2L-8TC Thermalcouple Input Module
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Chapter 2 Function description

This chapter introduces the programming resources, theories and system configuration of IVC series PLC as well as how to set
PLC running and operation modes. The system commissioning functions and commissioning software are also introduced.

2.1 Programming resources and theories

211 Programming resources

Table 2-1 IVC1 programming resources

Name Specification and description
1o Max. 1/0 128 (theoretical)
. of i
configuration gtoyduolecsextensmn The sum of I/0 extension modules and special modules is no more than 7
) Program capacity | 16k steps
User file Databiock
. atabloc
capacity ) 8000 D elements
capacity
. Basic instruction 0.3psl/instruction
Instruction Application
speed . PP ) Several ps/instruction~several hundred ps/instruction
instruction
. Basic instruction 32
Instruction Application
number ) PP ca. ° 226
instruction
Input/output 1281/128 O (input: X0~X177, output: YO~Y177) "
Auxiliary relay 2048 (M0~M2047)
Local auxiliar
y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 256 (SMo~SM255)
relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"®
Element Note3
Note7 Counter 256 (C0~C255)
resource
Data register 8000 (D0~D7999)
Local data
) 64 (VO~V63)
register
Indexed
addressing 16 (Z0~Z15)
register
Special data
P . 256 (SD0~SD255)
register
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals
interrupt X0~X7)
High-speed 6
counter interrupt
Internal timer 3
Interrupt interrupt
resource Serial port 8
interrupt
PTO output 2
interrupt
Power loss 1
interrupt
Communication
o 2 asynchronous serial communication ports. Port0: RS232. Port1: RS232 or RS485
Communication | port
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks
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Name Specification and description
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
High- d pul
otﬁpu?pee puise YO, Y1 100kHz (2 independent outputs and only for transistor outputs)

Digital filtering

X0~X7 adopt digital filtering and other terminals adopt hardware filtering

Analog 2
potentiometer™°'**
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
pec.la Upload password .
function 3 kinds of password. Not longer than 8 letters or numbers. Case
Download password "
User program . sensitive
. Monitor password
protection —
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programmin Auto Station
moc?e”"‘es g programming IBM PC or compatible computer is required
softwareN°®®
. Built-in, 100h of working time after power failure (the main module must have worked for more
Realtime clock ) .
than 2mins before the power failure)
Table 2-2 IVC1S programming resources
Name Specification and description
Max. 1/0 60
/10 -
) . Qty. of extension
configuration No
modules
. Program capacity | 6k steps
User file Databiock
atabloc
capacity ) 4000 D elements
capacity
. Basic instruction 0.3psl/instruction
Instruction Application
speed . PP ) Several ps/instruction~several hundred ps/instruction
instruction
. Basic instruction 32
Instruction Application
number ) P . 200
instruction
Input/output 1281/128 O (input: X0~X177, output: YO~Y177)""
Auxiliary relay 1024 (M0~M1023)
Local auxiliar
y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 256 (sSMo~sM255)
relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"®
Element Note3
Note7 Counter 256 (C0~C255)
resource
Data register 4000 (D0~D3999)
Local data
) 64 (VO~V63)
register
Indexed
addressing 16 (Z0~Z15)
register
Special data
P . 256 (SD0~SD255)
register
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals
interrupt X0~X7)
High-speed 6
Interrupt counter interrupt
resource Internal timer 3
interrupt
Serial port 4
interrupt
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configuration

Name Specification and description
PTO output 2
interrupt
Power loss 1
interrupt
Communication FC):Oorrtnmumcatlon 1 asynchronous serial communication port. Port0: RS232
function ;:rzr;r:;nlcatlon Modbus and freeport protocols
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
::?;jpeed pulse YO, Y1 50kHz (2 independent outputs and only for transistor outputs)
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Analog 2
potentiometer™°'**
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
. Upload password .
function 3 kinds of password. Not longer than 8 letters or numbers. Case
User program Dow.nload password sensitive
protection Monitor password
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programming Auto Station
mode™eles programming IBM PC or compatible computer is required
softwareN°®®
Realtime clock Built-in, 100h of working time after power failure (the main module must have worked for more
than 2mins before the power failure)
Table 2-3 IVC1L programming resources
Name Specification and description
1o Max. 1/0 128 (theoretical)

Qty. of extension
modules

The sum of /0 extension modules and special modules is no more than 7

) Program capacity | 16k steps
User file Databiock
. atabloc

capacity ) 8000 D elements

capacity
. Basic instruction 0.2psl/instruction

Instruction Application

speed ) P . Several ps/instruction~several hundred ps/instruction
instruction

. Basic instruction 32

Instruction Application

number Applica 234
instruction
Input/output 128 1/128 O (input: X0~X177, output: YO~Y177)"°®T
Auxiliary relay 2048 (M0~M2047)
Local auxiliar

y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 512 (SMo~SM511)

relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"°®

Element Count 256 (CO~C255)°

resource™**®’ ounter ( )

Data register

8000 (DO~D7999)

Local data
register

64 (VO~V63)

Indexed
addressing
register

16 (Z0~Z15)

Special data
register

512 (SD0~SD512)
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Name

Specification and description

Interrupt
resource

External input

16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals

interrupt X0~X7)
High-speed 6
counter interrupt
Internal timer

interrupt 3
Serlal port 12
interrupt

PTO output 4
interrupt

Power loss 1
interrupt

Communication

3 asynchronous serial communication ports. Port0: RS232. Port1: RS485 . Port2: RS485

configuration

Communication | port
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
High-speed pulse | YO, Y1 100kHz (2 independent outputs , and only for transistor outputs)
output Y2,Y3 10kHz (2 independent outputs and only for transistor outputs)
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Analo .
poten'figome'ter”"te4 without
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
function Upload password )
3 kinds of password. Not longer than 8 letters or numbers. Case
User program Dow.nload password sensitive
protection Monitor password
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programming Auto Station
mode™eles programming IBM PC or compatible computer is required
software°®®
Realtime clock Built-in, the standby battery supplies power
Table 2-4 |VC2L programming resources
Name Specification and description
/o Max. I/0 512 (256 1/256 O)

Qty. of extension
modules

8, the sum of special modules is no more than 8

User file Program capacity 12k steps
capacity Datablock capacity 8000 D elements
Instruction Basic instruction 0.09ps/instruction
speed Application instruction | Sus/instruction~280us/instruction
Instruction Basic instruction 32
number Application instruction | 221
Input/output 256 1/256 O(input: X0~X377, output: YO~Y377)"¢
Auxiliary relay 2000 (M0~M1999)
Local auxiliary relay 64 (LMO~LM®63)
Special auxiliary relay | 256 (SM0~SM255)
State relay 992 (S0~S991)
Element Timer 256 (TO~T255)"®
resource™® Counter 256 (C0~C255)™°
Data register 8000 (D0~D7999)
Local data register 64 (VO~V63)
Indexed addressing 16 (20~215)

register

Special data register 256 (SD0~SD255)
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Name

Specification and description

Interrupt
resource

External input

16 (triggering edge is user configurable, corresponding to the rising&falling edge of

interrupt terminals X0~X7)
High-speed counter 6

interrupt

Internal timer interrupt | 3

PTO output interrupt 2

Serial port interrupt 12

Power loss interrupt

1

Communication

Communication port

2 asynchronous serial communication ports. Port0: RS232. Port1: RS232 or RS485. Port2
(external 485 communication module): RS422 or RS485

function Communication
protocol Modbus and freeport protocols; capable of setting up 1:N communication network
Hiah g X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
igh-speed counter
an-sp X2~X5 Single input: 10kHz
High-speed pulse
ou?putp P YO0, Y1 100kHz (2 independent outputs and only for transistor outputs)
Digital filtering X0~X17 adopt digital filtering and other terminals adopt hardware filtering
Analog 2
potentiometer™°'**
Special Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
function subprograms supported. Each subprogram can provide up to 16 parameter transfer
Upload password .
User program 3 kinds of password. Not longer than 8 letters or numbers. Case
. Download password -
protection - sensitive
Monitor password
Programmin Auto Station
moc?eN"‘es 9 programming IBM PC or compatible computer is required
software°®®
Realtime clock Built-in, standby batteries supply power
Table 2-5 [IVC2H programming resources
Name Specification and description
1o Max. I/0 512 (256 1/256 O)

configuration

Qty. of extension
modules

8 modules, the sum of special modules is no more than 8

User file Program capacity 32k steps
capacity Datablock capacity 8000 D elements, 32K R elements
Instruction Basic instruction 0.065ps/instruction
speed Application instruction | Several ys/instruction~several hundred ys/instruction
Instruction Basic instruction 32
number Application instruction | 286
Input/output 256 1/256 O(input: X0~X377, output: YO~Y377) ¢
Auxiliary relay 10240 (MO~M1999)
Local auxiliary relay 64 (LMO~LM®63)
Special auxiliary relay | 512 (SM0~SM511)
State relay 4096 (S0~S4095)
Element Timer 512 (TO~T511)"®
resource™'®’ Counter 262 (C0~C306)"*®
Data register 40768 (D0~D7999, R0O~R32767)
Local data register 64 (VO~V63)
Ind.exed addressing 16 (20~215)
register
Special data register 512 (SD0~SD511)
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of
interrupt terminals X0~X7)
Interrupt High-speed counter 8
resource interrupt
Internal timer interrupt | 3
Serial port interrupt 12
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Name Specification and description
PTO output interrupt 6

Power loss interrupt

Interpolation interrupt 3

Passed position

. 6
interrupt

L 3 asynchronous serial communication ports. Port0: RS232. Port1: RS485. Port2 (external
Communication port

Communication 485 communication module): RS422 or RS485
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks

High-speed counter X0~X7, 8x100kHz

High-speed pulse
gh-speedp YO-Y7 4x200kHz, 4x100kHz
output
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
function Upload password ]
User program 3 kinds of password. Not longer than 8 letters or numbers. Case
. Download password -
protection - sensitive
Monitor password
. Auto Station
Programming . . . .
Note5 programming IBM PC or compatible computer is required
mode Note6
software
Realtime clock Built-in, standby batteries supply power
Notes:

Note 1: X and Y elements are addressed in octal system. For example, X10 stands for the eighth input point.

Note 2: Based on the timing precision, T element addresses fall into three categories:

IVC1/IVC1S/IVC1L/IVC2L

1) 100ms: TO~T209

2) 10ms: T210~T251

3) 1ms: T252~T255

IVC2H

1) 100ms: TO~T209

2) 10ms: T210~T479

3) 1ms: T480~T511

Note 3: Based on the width and function of count value, C element addresses fall into three categories:

IVC1/IVC1S/IVC2L

1) 16bit up counter: CO~C199

2) 32bit up/down counter: C200~C235

3) 32bit high-speed counter: C236~C255

IVC2H

1) 16bit up counter: CO~C199

2) 32bit up/down counter: C200~C235

3) 32bit high-speed counter: C236~C255, C301-C307, C256-C300 reserved

Note 4: The analog potentiometer is an instrument that you can use to set the PLC element value. You can use a philips
screwdriver to wind the potentiometer clockwise to the maximum angle of 270°, and the element value will be set from 0 to 255.
Note that the potentiometer could be damaged if you wind it clockwise more than 270°.

Note 5: The element values can be forcedly set to facilitate commissioning and analyzing user program and streamline the
commissioning. You can force up to 128 bit elements and 16 word elements at the same time.

Note 6: The user program can be modified online.

Note 7: Partial PLC elements are reserved. Avoid using those elements in the user program. For details, see Appendix
3Reserved elements.
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2.1.2  PLC running mechanism (scan cycle model)

IVC series PLC main module runs according to the scan cycle model.
The system cyclically executes the following four tasks one by one: user program execution, communication, internal tasks and
1/0 update. Each round is called a scan cycle.

Execute user
program

Refresh 110 Communication

Internal tasks

Figure 2-1 PLC running mechanism

®  User program execution

The system will execute user program instructions one by one from the beginning till the main program ending instruction.
B Communication

Communicate with the programming software to receive and respond to the instructions such as download, run and stop.
®  Internal tasks

Processing various system internal tasks, such as refreshing panel indicators, updating software timer, refreshing special
auxiliary relays and special data registers.

®  |/O update

The I/O update includes two stages: input update and output update.

Output update: open or close the output terminal based on the value of the corresponding Y element (ON or OFF).

Input update: convert the ON or OFF state of input terminals to the value of the corresponding X element (ON or OFF).

21.3  Watchdog function for user program execution

The watchdog function enables the system to monitor the user program execution time during every scan cycle, and stop the
user program if the running time exceeds the preset limit. You can set the watchdog time in the Set time tab after double
clicking the System block in Auto Station main interface.

214 Constant scan mode

In the constant scan mode, every scan cycle takes the same time. You can set the constant scanning time in the Set time tab
after double clicking the System block in Auto Station main interface. By default, the Constant scanning time setting is zero,
which means no constant scan. The actual scan cycle will prevail when the actual scan cycle is bigger than the constant scan
cycle.

Note
The constant scanning time setting must not be set bigger than the watchdog time setting.

215 User file download and storage

You can download a user file to the main module to control the main module.

The user file includes user program, datablock, system block and auxiliary user information. The auxiliary user information
includes the user program variable list and the source file of user data.

You can select to download the user program, datablock or system block. Whatever you select, the corresponding auxiliary
user information will always be downloaded.

For IVC2L series PLC, the downloaded user program, datablock and system block will be stored permanently in the main
module EEPROM area, while the downloaded auxiliary user information will be stored in the battery backed RAM area.

For IVC1 series PLC, all user files will be stored permanently in the main module FLASH area.
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For IVC2H series PLC, the downloaded user program, datablock and system block will be stored permanently in the main
module FLASH and EEPROM areas, while the downloaded auxiliary user information will be stored in the battery backed RAM
area.

Note

1. To embed the downloaded files into the main module, the main module power supply must be maintained for more than 30s
after the download.

2. If the backup battery fails in IVC2L and IVC2H series PLC, the auxiliary user information will be lost, the annotation for the
user program will not be uploaded, and system will report “User information file error”. But the user program will be executed
after all.

2.1.6 Initialization of elements

When the PLC changes from STOP to RUN, it will initialize its elements according to battery backed data, EEPROM data,
datablock and element value. The priorities of various data are listed in the following table.

Table 2-6 PLC data initialization priorities

Data type Power OFF—ON STOP—RUN
Battery backed data Highest Highest
EEPROM data High High
Datablock (precondition: the Datablock enabled is checked in the Mid Mid
Advanced Settings tab of System block)
Element value (precondition: the Element value retained is checked in ) Low

the Advanced Settings tab of System block)

2.1.7  Saving data at power off

B Preconditions

Upon power loss, the system will stop the user program and save the element in the specified saving range to the battery
backed files.

B Element restore after power on

If the battery backed files are correct, the PLC elements will restore their saved values after power on.

The elements outside of the saving range will be set to zero.

If the battery backed files are lost or incorrect, the system will set all elements to zero.

B Setting saving range

You can set the element range in the Saving Range tab of System block. See 0 and the following example.
IVC1/1L series PLC supports only one group of saving range.

IVC2L and IVC2H series PLC supports two saving groups that form a union.

Example (IVC2L):

Set M100~M200 as the saving range in Group 1.

Set M300~M400 as the saving range in Group 2.

In effect, both M100~M200 and M300~M400 are set as the saving range.
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sysem e .
System setting
- % Saving Range Group 1
| Element Starting position for Mumber of
% S:tt_?_Ut Table type saving Element Elements saved
- ime
M: 1280 = 200 =
& Input Filter - = | Hea
& Input Point 5 256 E 100 = Clear
% Advanced Settings - 5120 = 140 = | Clear |
| &} Communication Por
Q| Special Medule Cont c 236 = 20 = Clear |
& Priority Level Of Inte T Cloar
& Communication Mo = 5
: roup
Ql MDI Cenfig Element Starting position for Mumber of
toe saving Element Elemerts saved
M: 0 i =3
5: &
D:
c
T = =3
The corfig. 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.
< S p— 3
oK Cancel Help

Figure 2-2 Setting saving range

Note

1. The power-off data saving function in IVC2L and IVC2H series PLC relies on the support of the backup battery. If batteries
fail, all the saved elements will have uncertain values after power loss.

2. For IVC1 series PLC, the values of its saved elements are stored in the permanent memory.

2.1.8 Permanent storage of D element data

You can use the EROMWR instruction in the user program to write the D element values (D6000~D6999) to the permanent
memory EEPROM in IVC1 series PLC. The EEPROM operation will make the scan cycle 2ms~5ms longer. The written data
will overwrite the existing data in EEPROM.

Note

The EEPROM can be over-written for a limited number of times (usually one million). Do not overwrite EEPROM unless it is
necessary, otherwise EEPROM could fail soon and lead to CPU fault.

2.1.9 Digital filtering of input terminals

The input terminals X0~X17 of IVC2L series main module and X0~X7 of IVC1. IVC1L and IVC2H series main module use
digital filtering to filter the noise at the terminal. You can set the filter constant in the Input Filter tab of System block.

2.1.10 No battery mode

IVC1L. IVC2L and IVC2H series main module can work without battery. When you select the No battery mode in the
Advanced Settings tab of System block, the system will not report system errors caused by lack of battery (battery-backed
data lost, forced-table lost and user information file error).

See the notice for the No battery mode in the Advanced Settings tab of Datablock.

Note
IVC1 series PLC has no battery, therefore it does not support no battery mode.

2.1.11  User program protection

IVC1, IVC1L, IVC2L and IVC2H series PLCs provide mutiple levels of passwords and other protection measures.

Table 2-7 User program protection

Protection
measures
Formatting ban After downloading system block to the PLC and checking the Formatting is prohibited option in the

Description




Programming manual of IVC series small PLC Chapter 2 Function description 18

Protection L
Description
measures
Advanced Settings tab in System block, the PLC internal user program, system block and datablock are
protected against formatting.
To lift the formatting ban, you need to re-download the system block and uncheck the Formatting is
prohibited option.
D |
ownload Download limit
password

If you select to disable the upload function during downloading process, it will be prohibited to upload the
Upload ban program from PLC to PC. To enable the upload function, you must re-download the program and check to
enable the upload function during the downloading process.

Upload password Upload limit

Monitor password Download limit

The programmer can set passwords to protect the program, subprogram and interrupt subprogram against
aunthrorized accessing and editing in Auto Station.

Program password | Password setting method: Right click the program and select Encrypt/Decrypt in the popped out shortcut
menu, insert the password and confirm it. To cancel the password, just go through the same process and
input the correct password.

Note

If you fail to input the correct password for continuously 5 times, you will be banned from inputting password for the next 5
minutes.

2.2 System configuration

2.21 System block

The PLC configuration information, or system block file, is configured through the system block and is an important part of the
PLC user file. Before using the PLC, you need to compile and download the system block file.
The system block configuration includes configuring the following items:

® Saving range (element saving range) ® Output table
® Set time (watchdog time, constant scanning time and @ Input filter

power loss detection time setting) ® Advanced settings (datablock, element
® Input point (startup mode of input point) value retain, no battery mode and formatting
® Communication port (communication port and ban)

protocol setting) ® Special module configuration
® Priority level of interruption ® Communication module

® Inverter configuration
Atfter setting the system block, you can select PLC-> Compile All to compile the system block file and be ready for download.
®  Saving range
Upon power loss, IVC1, IVC1L, IVC2L and IVC2H series PLCs can save the data of elements in the preset saving range to
SRAM, so as to use them after the power on.
You can set the saving range in the Saving Range tab, as shown in 0.
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i Systern setting
- ® Saving Range Group 1
i Blemert Starting position for MNumber of
% S:tt_lp__Ut Table type saving Element Elements saved
X ime :
M: 1280 = 200 =
& Input Filter = =
% Input Point L 256 E 100 %
3 Advanced Settings ) = |
D: 5120 = 140 ] Cl
l % Comrmunication Por z —
-3 Special Maodule Cond C 236 = 20 = Clear
- Priority Level Of Inte T 0 0 Cloar
& Communication Mo = 3
: roup
% MDI Config Elemert Starting position for Number of
tvoe saving Blement Elements saved
M: 0 0 : Clear
5 0 0
D: 0 0
C: ] ] . Clear
T 0 0 3 Clear
The config. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1.
3 m b
[ ok ][ caneel | Help

Figure 2-3 Setting element saving range

Note
The element range and group number of the saving range are different for different PLC models.

By default, the D, M, S, T and C elements in a certain range will be saved.

You can change the defaults as you need. By clicking the Clear button on the right will set the corresponding number to zero.
For IVC2L and IVC2H series PLC, you can set two groups that form a union.

For IVC1 and IVC1L series PLC, you can set only one group.

Note
The T elements cannot be set in the saving range for IVC1/1L series PLC.

System operation upon power loss: PLC will save the elements in the saving range to the battery backed files.

System operation upon power on: PLC will check the data in SRAM. If the data saved in SRAM is correct, it will remain
unchanged. If the data is incorrect, PLC will clear all the elements in SRAM.

H  Output table

In the Output Table tab, you can set the state of output points when the PLC is in STOP state. See Figure 2-4.
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System block w

System setting
& Saving Range
- Output Table

: () Freeze ) config.
Q| Set Time . -
@ Input Filter
% Input Point
L& Advanced Settings 01234567 01234567
|- @) Communication Por Yo Y10
| Q] Special Module Coni :; ::II;
|-G Priority Level Of Inte Y3 Y13
@} Communication Mo Y4 Y14
&) MDI Config Y5 Y15
Y6 Y16
Y7 Y17

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
effective. Mot all types of PLC support each system block option.
View the system block option supported by the PLC by pressing F1.

G

Figure 2-4 Setting output table

The output table is used to set the PLC output state when the PLC is stopped. The output states include:
(1) Disable: When the PLC is stopped, all the outputs will be disabled.

(2) Freeze: When the PLC is stopped, all the outputs will be frozen at the last status.

(3) Configure: When the PLC is stopped, the marked outputs will be set as ON.

m  Settime

See Figure 2-5.

System block w

System setting
@) Saving Range
% Qutput Table
% Set Time
% Input Filter
B3 Input Point

3 i i 200 2 ms
. % Advanced Settings Wetthidon g sctivig; =
f % Communication Por
|-G Special Module Cont
|15 Pricrity Level Of Inte Constant scanning time =] mg
@) Communication Mo sefting:
(3 MDI Config
Note: The constant scanning time setting cannot be larger than the
watchdog time
¢ ) p——rp— b

o

Figure 2-5 Setting time

1. Watchdog time setting

The watchdog time is the maximum user program execution time. When the actual program execution time exceeds the
watchdog time, PLC will stop the execution, the ERR indicator (red) will turn on, and the system will output according to the
system configuration. The watchdog time setting range is Oms~1000ms. Default: 200ms.

2. Constant scanning time setting
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With the constant scanning time set, system will scan the registers within a constant duration. Setting range: Oms~1000ms.
Default: Oms.

3. Power loss detection time setting (for IVC2L and IVC2H only)

When the duration of power loss exceeds the power loss detection time, the PLC will change to STOP. The system will save
the values of elements in the Saving Range. Setting range: Oms~100ms. Default: Oms

B Input filter

In the Input Filter tab, you can set the filter constant for a PLC input terminal. The digital filter can eliminate the noise at the
input terminal. Only input terminals X0~X17 (for IVC1 and IVC2H series: X0~X7) use digital filter, while other digital input
terminals use hardware filter. IVC1 input filter can be in grouped (divided into X0~X3, X4~X7) and the filter constant is 0, 2, 4, 8,
16, 32 and 64; IVC2H input filter can be grouped (divided into X0~X3, X4~X7) and the filter constant can be continuously set in
0~64ms; IVC2L input filter cannot be grouped and the filter constant can be continuously set in 0~64ms. See Figure 2-6 IVC1
input filter setting.

System block LE-J

System setting

& Saving Range

& Output Table

[ Set Time

- % Input Filter

% Input Point

@ Advanced Settings
\[-&h Communication Por
\|I-& Special Module Cont

i Default value

[ Priority Level Of Inte Fiter constart of group 1 8 v |[ms
Q| Communication Mo
& MDI Config

Fiter constant of group 2 g - |MS

The corfig. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the svstem block ootion suboorted by the PLC bv oressina F1.

OK Cancel Help |

Figure 2-6 Setting input filter

®  Input point

The Input Point setting tab is shown in Figure 2-7.

In this tab, you can set the following parameters:

1. Input point

When the Disable input point is not checked, you can designate an input terminal (among X0~X17) as a means of external
RUN control. When the designated input terminal is ON, the PLC will be turned from STOP state to RUN state.

2. Disable input point

Check the Disable input point to disable the input point startup function.
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System block

ot |

System setting

Q] Saving Range

% Output Table

& Set Time

B Input Filter
-5 Input Point
I &h Advanced Settings
\|I-& Communication Por
|- & Special Module Con
G Priority Level Of Inte
Q] Communication Ma
.Gh MDI Config

Default value

Startup mode of the input point

[¥] Disable input poirt

Input point | X00

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

[ ok |[ Cancel | Help

®m  Advanced settings

Figure 2-7 Setting input point

The advanced settings include datablock enabled, element value retained and no battery mode.

System block

tem setting

Saving Range

Qutput Table

Set Time

Input Filter

Input Point

|| Advanced Settings

|| Communication Port

||| Special Module Configur
||| Pricrity Level Of Interrupt
Communication Medule
MDI Cenfig

Default value

The PLC will intialize the D registers with the
<o datablock. (The "datablock valid" and "element
[T Datablock enabled  value retained" are both valid, and the "datablock
valid" is in priority)

Diuring 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)

Mo battery mode

When setting the bit, the PLC formatting cannot be

— Formatting is implemented.

[ prohibited {Be carsful in selecting this option. i the function
and the download password are set at the same
time. and if you forget the passwond, you cannot
use the PLC.

[ ok || cencel | Help

1. Datablock enabled

Figure 2-8 Advanced settings

Check the Datablock enabled, and the datablock will be used to initialize the D elements when the PLC changes from STOP to

RUN.
2. Element value retained

Check the Element value retained, and the elements will not be initialized, but saved when the PLC changes from STOP to

RUN.
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Note

When the Datablock enabled and Element value retained are both checked, the Datablock enabled prevails. See
2.1.6Initialization of elements.

3. No battery mode

Check this option, and the system will not report the battery backup data lost error and forced table lost error upon battery
failure.

B Communication port

You can set the two or three PLC communication ports in the Communication port tab of the System block, as shown in
Figure 2-9. The setting items include protocol selection and the specific protocol parameters.

System block LE-J

tem setting

PLC communication port {0 settin
Saving Range ;
Qutput Table
Set Time 1 Freeport protocol Free port setting
Input Filter
Input Point

) Modbus protocol

Advanced Settings 1 MM Protocal
||| Communication Port

Special Module Configur
Priority Level Of Interrupt

PLC communication port (1) setting

Communication Module | © No protocol
MDI Cenfig _) Freeport protocol Free port setting
() Modbus Protocol Modbus setting
) N:N Protocol MN:N setting

PLC communication port {2) setting

C ok ) [ o | e

Figure 2-9 Setting communication ports
By default, the communication port 0 uses program port protocol, while the communication port 1 and 2 use no protocol. You
can set as you need.
1. Program port protocol
By default, the communication port 0 uses the program port protocol, the dedicated protocol for the communication of IVC
series PLC programming software. Under this protocol, you can set the communication baud rate between PC and port O
through the serial port configuration tool of AutoStation. In the TM state, port 0 can only be used for programming
communication.
2. Free port protocol
The free port protocol supports customized data file format, either ASCII or binary code. Only in the RUN state can a PLC use
the free port communication, which cannot be used to communicate with the programming device. In the STOP state, port 0
can only be used for programming communication.
The configurable parameters include baud rate, data bit, parity check, stop bit, allow start character detection, allow end
character detection, intercharacter timeout and interframe timeout.
3. Modbus protocol
The Modbus communication equipment include a master and a slave. The master can communicate with the slave (including
inverters) and send control frames to the slave, and the slave will respond to the master’s requests.
Communication port 0 can be set as a slave, while communication port 1 can be set as a slave or a master.
The configurable parameters include baud rate, data bit, parity check, stop bit, master/slave mode, station No., transmission
mode, timeout time of the main mode and retry times.
4. N:N bus protocol
N:N bus is an INVT-developed communication protocol that supports N to N communication in a small PLC network. The PLCs
in a N:N bus network can automatically exchange part of their D and M elements.
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Port 0, port1 and port 2 can use N:N bus protocol.

Note

For the detailed information of communication protocols, see Chapter 10 Using Communication Function.

B Special module configuration

You can set the Module type and Module property in the Special module configuration tab, as shown in %! K35 H

.
3
Ko .

1. Module type

System block

==

tem setting

Saving Range

OQutput Table

Set Time

Input Filter

Input Paint

Advanced Settings
Communicatien Port
Special Module Configur
Pricrity Level Of Interrupt
Communication Module
MDI Config

addy. 'M_odp:!.e Type Module Fropertsy
0| IVC1-440 Set—>

(@]

0| 0| ke || 1

After selecting the module type, double click the mouse or click the right "..."
button to set the detail info of the module, press [Delete] key to delete it

[ ok ][ camcel |

= =

Figure 2-10 Special module configuration

As shown in 452! KIRFIZ|IFBYE. , you can set the module type for No.0~No.3 special modules.

2. Module property

After selecting the Module type, the corresponding Module property will be activated. Open the dialogue box as shown

below.

IVC1-4AD Configuration » =5
AD conversion D
speed Error status I—
Module ID ﬁ Module version ]TZ;

Mode |Close - AR
sampling time

Digital value Upper limit of
atzero digital value
Average

) E Current B
sampling value sampling value hd

Mode Channel D
outout value |—
Digital value Upper limit of
atzero diaital value :
Note:

1. If you need to use the default value in the module, please set the corresponding
item to null or "Auto®,

2, If there is a "D" mark in the front, that means the D register address of the
corresponding main module.

Input channel_1 F

Qutput channel _J

[ OK ] [ Cancel ]

Figure 2-11  Setting special module property
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In the dialogue box as shown in 482! FK3LHI3IHIE. , you can configure the channel for the special module, including mode
(signal features), digital value at zero, upper limit of digital value and average sampling value. Refer to the user manual of the
specific special module for the meanings and configuration methods of the various parameters.

B Priority level of interruption

The priority level of interruption is shown in Figure 2-12.
The PLC built-in interrupts can be set as high priority or low priority.

System block &J
tem setting
: Defautt value
Saving Range
Output Table Interruptic|Interruption Type Priority Ls =
Set Time u] PN0 input riszing edge interrupt {Low |
Input Filter 1 (X1 input rizing edge interrupt | Low
Input Point 2 ¥2 input rising edge interrupt Low
Advanced Settings 3 X3 ?nput_ r?s?ng edge :.mterrupt | Low
D AEE 4 i4 input rizing edge interrupt Low |
||| Communication Port 5, 135 ir\l:;ut rizing 'etige' 'int.err'upt [Low :E
|| Special Module Cenfigur B |38 ir\p;lt .ri.s.ir_\g .edge. .i.nter_r.u-pt :Lo.w .
||| Pricrity Level Of Interrupt T XT input rising edge interrupt '_Low
Communication Module| |10 | X0 input trailing edge interrupt |Low
MDI Config 11 111 %r\puf. gra%l%ng edge %n?.errup!. | Low
12 ¥2 input trailing edge interrupt |Low
13 %3 input trailing edge interrupt |Low
14 (¥4 input trailing edge interrupt |Low
15 | X5 input trailing edge interrupt 'Lo_w
16 [ input trailing edge interrupt |Low
17 |7 input trailing edge interrupt 'Lov\:_
15 FIO (YD) Output complete interrpud High
19 (PTO [¥1) ODutput complete interrpul High
20 high speed counter interrupt 0 Low
21 high zpeed counter interrupt 1 | Low
22 ‘high zpeed counter interrunt 2 Low it
< [T b
1 i 3
[ ok ][ cancel | Hep |

Figure 2-12 Setting interrupt priority
B Communication module
You can set the Communication module, as shown in Figure 2-13.
’Sysbem block &J‘

tem setting

i Module Type Module Froperty
Saving Range 485 Comnunication ModiGet=s
Qutput Table

Set Time

Input Filter

Input Point
Advanced Settings
Communication Port

Al

Special Module Configur
Pricrity Level Of Interrupt
Communication Module

MDI Config After selecting the module type, double click the mouse or click the right *..."
button to set the detail info of the module, press [Delete] key to delste it.

o =)

Figure 2-13 Setting communication module
The following dialog box will pop up by clicking Setting:
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485 Communication Madule X

 fio protocal
Freeport protocol

Modbus Protocol

oK [ cancel

Figure 2-14 485 module configuration
B Inverter configuration

You can select the inverter model and set the station number, as shown below:
System block u-&-

em sefting
Output Table
Set Time =tatien no model zerial port connected
Input Filter —
Input Point i
CHY180
Advanced Settings CHY130
C tion Port D300
ommunication Po e o
Special Module Configur IPE200
Priority Level OF Interrupt

Communication Module
MDI Cenfig

R F—TT} 3

ok J[ cancel | [ v

Figure 2-15 Inverter configuration

2.2.2 Datablock

The datablock is used to set the defaults for D elements. If you download the compiled datablock settings to the PLC, the PLC
will use the datablock to initialize the related D elements upon PLC startup.

The datablock editor enables you to assign initial data to the D register (data memory). You can assign data to words or double
words, but not to bytes. You can also add comments by inputting “//” to the front of a character string.

Besides the datablock of D elements, IVC2H series support the datablock of R elements.

See Auto Station Programming Software User Manual for detailed datablock instruction.

2.2.3 Global variable table

The global variables table enables you to give meaningful names for certain PLC addresses. The names are accessible
anywhere in the project, and using them is in effect using the corresponding device. The global variable table includes three
columns: variable name, variable addr. and comments.

The variable name can be made up of letters (case insensitive), numbers, underline or their mixture, but no spaces. The name
cannot start with a number, nor be completely made up of numbers. Length: not longer than 8 bytes. The format of “device type
+ number” is illegal. No keywords shall be used. The keywords include: basic data type, instructions and the operators in the IL
programming language.

For IVC2H/IVC2L/IVC1 series small PLC, the uploading number the global variables allow shall not exceed 1000/500/140. If
beyond the number, the variables can be only saved at local. See Figure 2-16.

o MAIN ] Global variable table * ] FES

Variahle Name Warishle addr. Couments ~
1 Stop button =0
2 Zero return Xl
3 Forward jogging X2
4 Rewerse jogging K3
5 Forward locating xa
[ Reverse locating |X5
7 Close point HE

8 Swatem start x7 b/

Figure 2-16 Global variable table
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224  Setting BFM for IVC2L and IVC2H series special modules

There is no need to set the addresses for IVC2L and IVC2H series special modules, for the main module can detect and
address them automatically upon power on.

Among the special modules, the analog extension module includes the analog input module and analog output module.

The parameters of these two special modules, such as the channel characteristics, zero point and maximum digital signal are
by default applicable directly. However, when necessary, you can change the parameters in order to cater for your actual
needs.

®  |VC2L and IVC2H analog input module

IVC2L and IVC2H analog input module exchanges information with its main module through the BFM area.

When a user program runs on the main module, the TO instruction will write data to the related registers in the BFM area of
IVC2L special module, and change the default settings. The configuration data that can be changed includes zero digital signal,
maximum digital signal, input channel signal characteristic, input channel ready flag, and so on.

The main module uses the FROM instruction to read the data from the BFM area of IVC2L analog input module. The data may
include the analog-digital conversion result and other information.

®  |VC2L and IVC2H analog output module

IVC2L and IVC2H analog output module exchanges information with its main module through the BFM area.

When a user program runs on the main module, the TO instruction will write data to the related registers in the BFM area of
IVC2L special module, and change the default settings. The configuration data that can be changed includes zero digital signal,
maximum digital signal, output channel signal characteristic, output channel ready flag, and so on.

The main module uses the FROM instruction to read the data from, and uses the TO instruction to write the digital signal to be
convertered to, the BFM area of IVC2L analog output module.

For details about the TO/FROM instruction, refer to £438 ! £#E2/5//H¥. Application instructions. As for the information about
various special modules, as well as their BFM areas, see the quick start manuals of the special module.

2.3 Running mode and state control

You can start or stop the PLC in any of the following three ways.

1. Using the mode selection switch

2. Using the designated terminals by setting the startup mode of input point and external terminal in system block
3. Using the programming software by setting the mode selection switch at TM or ON

2.31 System RUN and system STOP states
The main module states include RUN and STOP states.
HE RUN

When the main module is in the RUN state, the PLC will execute the user program. That is to say, all the four tasks in a scan
cycle, namely the user program execution, communication, internal tasks and I/O update, will be executed.
m STOP

When the main module is in the STOP state, the PLC will not execute the user program, but will still execute the other three
tasks in every scan cycle, namely the communication, internal tasks and 1/O update.

2.3.2 RUNG&STOP state change

®  How to change from STOP to RUN

1. Resetting the PLC
If the mode selection switch is set to ON, reset the PLC (including power-on reset), and the system will enter the RUN state
automatically.

Note

If the Control mode of input point is valid in the main module, the corresponding input terminal must be ON, or the system
will not enter the RUN state after reset.

2. Setting mode selection switch
When the PLC is in STOP state, setting the mode selection switch to ON will change the PLC to RUN state.
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3. Setting startup mode of input point
If the Startup mode of input point is valid in the system block, in STOP state, the designated input points (X0~X17) detected
by the system change from OFF to ON, and then the main module enter the RUN state.

Note
The mode selection switch must be set to ON for the input terminal startup mode to be valid.

®  How to change from RUN to STOP

1. Resetting the PLC

If the mode selection switch is set to OFF or TM, resetting the system (including power-on reset) will change the PLC to STOP
state.

Note

Even when the mode selection switch is ON, the system will also enter the STOP state after reset if the Control mode of input
point is valid in the main module and the designated input point is OFF.

2. Setting mode selection switch

The system will change from RUN to STOP when you set the mode selection switch from ON or TM to OFF.

3. Using the STOP command

The system will enter the STOP state after executing the STOP command in the user program.

4. Auto-stop upon faults

The system will stop executing the user program when a serious fault (like user program error, or user program execution
overtime) is detected.

2.3.3  Setting outputin STOP state

You can set the state of output terminals (Y) when the PLC is stopped. The three optional settings include:

1. Disable: When the PLC is stopped, all output terminals will be OFF.

2. Freeze: When the PLC is stopped, all the output terminals will be frozen at the last status.

3. Configure: You can decide which output will be ON and which will be OFF when the PLC is stopped according to the actual
need.

You can find the above settings in the Output Table tab of the System block. See the Output Table in #51%! F#63/5/FHIF.
#HiR! R T W .

2.4 System debugging

241 Uploading&downloading program

B Downloading
The system block, data block and user program edited in Auto Station can be downloaded to the PLC through a serial port.
Note that the PLC should be in the STOP state when downloading.

If you change a compiled program and want to download it, the system will ask you to compile it again, as shown in Figure
2-17.

Auto Station

L ] Whether recompilation iz needed before the download
'-._"/ (without compilation, all the prewiously compiled files will be dewnloaded)

T

Figure 2-17 Re-compile prompt

Note
If you select No, the program compiled last time will be downloaded to the PLC, which means the changes are invalid.

If you have set a download password and have not entered it after starting the Auto Station this time, a window asking you to
enter the password will pop up before the download can start.
m  Uploading
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You can upload the system block, data block and user program from a PLC to your PC, and save them in a new project. If the
battery backed data are valid, the user auxiliary information files will be uploaded together. See Figure 2-18.

Upload project g]

Program name | ._
Location C ;'. | Q
PLC type

Default editor

Project
description

Figure 2-18 Upload dialog box
If you have set a upload password and have not entered it after starting the Auto Station this time, a window asking you to enter
the password will pop up before the upload can start.
During the download, you can select to disable the upload function, which means no PC can upload the program from the PLC.
To enable the upload function, you must re-download the program and check to enable the upload function during the
downloading process.

242 Error reporting mechanism

The system can detect and report two types of errors: system error and user program execution error.

A system error is caused by abnormal system operation while a user program execution error is caused by the abnormal
execution of the user program.

Every error is assigned with a code. See Appendix 6System error code.

m  System error

When system error occurs, the system will set the special relay SM3, and write the error code into the special data register SD3.
You can obtain the system error information by accessing the error code stored in SD3.

If multiple system errors occur at the same time, the system will only write the code of the worst error into SD3.

When serious system errors occur, the user program will halt, and the ERR indicator on the main module will turn on.

B User program execution error

When user program execution error occurs, the system will set the special relay SM20, and write the error code into the special
data register SD20.

If the next application instruction is correctly executed, the SM20 will be reset, while SD20 will still keep the error code.

The system keeps the codes of the lastest five errors in special data registers SD20~SD24 and form a stack.

If the code of the current error is different from the code in SD20, the error stack will be pushed down, as shown in Figure 2-19.

< New user program erroD

SD20

Figure 2-19 Push operation of the error stack

SD21

SD22

SD23

SD24

Discard
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Only when serious user program execution error occurs will the user program halt and the ERR indicator on the main module
turn on. In less serious cases, the ERR indicator on the main module will not turn on.
B Checking the error information online

Connect the PLC with your PC through the serial port, and you can read various PLC state information through the Auto Station,
including the system error and user program execution error.
In the main interface of Auto Station, click PLC->PLC Info to check the PLC information, as shown below:

=l ¥ersion -~
CEU type TVE1
Version nunber 1.00

- Scan rate (as)
Current Ons

Maxinimun value m:
Minimum walne Om=
=l Bun error information

=l Program capacity

Progran capacity 12K steps
= Running status indication

Status indication stop
= nuaber of I/0

Loeal inout 14 ]
Module mo Module type Tnput | Output  Yersion
< >

Figure 2-20 PLC information
The System error No. is the No. of the system errors stored in SD3, and Execution error No. is the No. of the execution error
stored in SD20. The error description is for your reference.

243 Editing user program online

You can use the online editing function when you want to change the user program without stopping the PLC.

(8] Warning

On occasions when casualties or property loss may occur, the online program editing function should be used by professionals
with sufficient protection measures.

B Method

After making sure that the PC-PLC communication has been set up and the PLC is in RUN state, click Debug->Online edit in
the Auto Station main interface to enter the online edit state.

In the online edit state, you can edit the main program, subprograms and interrupts as usual. After the edit, click
PLC->Download and the edited program will be compiled and downloaded to the PLC automatically. When the download
completes, the PLC will execute the new program.

®  Limits

1. In the online edit state, you cannot change the global variable table or any local variable table, nor add or delete any
subprogram and interrupt.

2. Auto Station will quit the online edit state if the PLC is stopped.

244  Clearing and formatting

You can use the clearing operation to clear PLC element value, PLC program and PLC datablock. While through formatting,
you can clear all PLC internal data and program.
H  PLC element value clear

The PLC element value clear function can clear all element values when the PLC is in STOP state.

Think it twice before using the clearing function, because clearing PLC element values may cause PLC operation error or loss
of working data.

B PLC program clear
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The PLC program clear function can clear the PLC user program when the PLC is in STOP state.

Think it twice before using the clearing function, because after the PLC user program is cleared, the PLC will have no program
to execute.

B PLC datablock clear

The PLC datablock clear function can clear all the PLC datablocks when the PLC is in STOP state.

Think it twice before using the clearing function, because after the PLC datablock is cleared, the PLC will not initialize element
D according to the presetting of the datablock.

B PLC format

The PLC format function can format all PLC data, including clearing the user program, restoring the defaults, and clearing the
datablock (when PLC is in STOP state).

Think it twice before using the formatting function, because this operation will clear all the downloads and settings in the PLC.

245  Checking PLC information online

B PLCinfo

The PLC info function can obtain and display various PLC running information, as shown in Figure 2-21.

= Version A
CPU type vl
100

| Module no Module type | Input | Output | Version

Figure 2-21 PLC current operation information
m  PLC time

The PLC time function can be used to display and set PLC present time, as shown in Figure 2-22.

PLC Time 3
Time setting [Date setting
Hours: E = Years: [zo0t =]
L | L .
Minutes: 516 = Manths: I2 -
Seconds: |5z = Days: 14 ]
' _ bt | L _V ]
[ Sef ime l [ Clase ]

Figure 2-22 Setting PLC time

Displayed in the PLC time window is the present date and time of PLC. You can adjust the time setting and click the Set time
button to validate it.

2.4.6  Write, force and element monitoring table

®  Write and force

During the debugging, some element values may need to be changed manually. You can use the write or force function.
Difference between write and force is that written element values are one-off and may change with the program operation, but
forced element values will be permanently recorded in the PLC hardware until being unforced.
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To use the write or force function, just select the element that needs changing, right click and select Write selected element or
Force selected element. All the element addresses used by the selected element will be listed in the dialog box. Modify the
address value to be written or forced, click the OK button, and the value will be downloaded to the PLC. If these values are

effective in the hardware, you will see the change in later debugging process.
The Write element value dialogue box is shown in Figure 2-23:

¥rite element walue

address data type |walue |yesimo | OK
520 BOOL on oo
Cancel

Figure 2-23 Write element value

The Force element dialogue box is shown in Figure 2-24:

Force element

address data type |walue |yesimo | CK
520 BOOL on oo
Cancel

Figure 2-24 Force element

You can see a lock under the forced elements in the LAD, as shown in Figure 2-25:

[ MAIN | alp[x
Variable addr. Variable Name |Variable Type |Data Type |Conments #
TENP BOOL
TEMFP BOOL w
£ Ed
xlz xl4 on A
Wl |} {t— @ =T S0 1
& &
xlz OFF
R S E— ZRET M1 2 1
xlg on
RIT 20 1
& =]
OFF
ZRET 220 1z 1
& b

Figure 2-25 Lock signs under forced elements

®  Unforce

You can unforce any forced elements when forcing them becomes unnecessary. To unforce an element, select the target
element, right click and select Unforce to pop up a dialog box as shown in Figure 2-26. All the forced elements among the
selected elements are listed in the dialog box. You can select to unforce any elements, and click the OK button to confirm. The

forced value will be deleted from the PLC, so is the lock mark.
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TUnforce |'>< |
address  |data type |yes/mo | K |
n14 | BOOL i [ |

Cancel

Figure 2-26 Unforce
B Element monitoring table
The element monitoring table (EMT) is responsible for monitoring the element value during the debugging. The program input
and output elements can be added to the EMT so that they can be tracked after the program is downloaded to the PLC.
The EMT monitors the element value during the debugging. You can input the input & output elements, registers and word
elements into the EMT during the debugging so that those elements can be monitored after the program is downloaded to PLC.
The EMT works in two modes: editing mode and monitoring mode. In the editing mode, no monitoring function can be carried
out. In the monitoring mode, both the monitoring and editing functions are available.
In the monitoring mode, the displayed elements’ values are updated automatically.
The EMT provides functions including editing, sequencing, searching, auto-updating of the current value, written value, forced
value of the specified element or variable, and unforce.
See Figure 2-27 for the illustration of an EMT:

(o) MaIN | [ EMT_1 | 4l b [x
Element Name |data type display formal current walue new walue
1 Decinal
2 TORD Decimal
3 WORD Decinal
4 TORD Decimal
5 WORD Decinal

Figure 2-27 Element monitoring table

2.4.7  Generating datablock from RAM

This function can continuously read and display the value of up to 500 D registers in the PLC. The results can merge into the
datablock or overwrite the original datablock.
Select PLC->Generate datablock from RAM to pop up a window as shown in Figure 2-28.

Eead The Data Eegister Value |E‘

Input the data register address range:

|0 - \D (A mazx, of 500 address values
L can be read at one time)

addvess | value | display type | | Readfrom RaM

Merge to datablock

Figure 2-28 Reading data register value
Enter the range of the datablock to be read, click the Read from RAM button, and the data will be read into the list after the
instruction is correctly executed.
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You can select hex, decimal or octal or binary system in the field of Display type to display the data.

After reading the data successfully, the buttons of Merge to datablock and Overwrite datablock are enabled. Clicking Merge
to datablock will add the results after the current datablock. Clicking Overwrite datablock will replace the contents in the
datablock with the generated results. After exiting the register value reading window, the software will prompt that the datablock

has changed and the datablock window will be opened automatically.
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Chapter 3 Element and data

This chapter details the description, classification and functions of the elements of IVC series small PLC.

3.1 Element type and function

3.1.1 Element overview

The PLC elements are virtual elements configured in PLC system design in order to replace the actual relays in the relay
control circuits. PLC uses the elements to calculate and configure system function. Due to their virtual nature, the elements can
be used repeatedly in the program, their number is in theory unlimited (only related to program capacity), and have no
mechanical or electric problems like their actual counterparts. Such features make the PLC much more reliable than relay
control circuits. In addition, it is easier to program and modify the logic.

The types and functions of IVC series PLC elements are shown in the following figure.

User program
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PLC system functions, system states,
time square wave, interrupts and
communication, etc.

Figure3-1 Types and functions of PLC elements

In this manual, the elements are named according to their types. For example:
® Input point X, or “X element” for short

Output point Y, or “Y element” for short

Auxiliary relay M, or “M element” for short

Data register D, or “D element” for short

°
°
°
® Staterelay S, or “S element” for short
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3.1.2 Element list
The elements of IVC series PLC are classified according to their functions, and are easily accessible.
The elements are listed in the following table.
Table 3-1 IVC series PLC elements
IVC1 series IVC1L series IVC2L series IVC2H series Numbered in
128 1/128 O(input 128 1/128 O(input 256 1/256 O (input 256 1/256 O (input
/0 X0~X177, output X0~X177, output X0~X377, output X0~X377, output Octal
YO~Y177)Nete! YO~Y177)Nete! YO~Y377)Nte! YO~Y377)Nte!
2048 (MO~M2047 10240
Auxiliary relay 2048 (M0~M2047) ( ) 2000 (M0~M1999) (MO~M10239) Decimal
Local auxiliary relay™®® |64 (LMO~LM63) 64 (LMO~LM63) 64 (LMO~LM63) 64 (LMO~LM63) Decimal
Special auxiliary relay  [256 (SM0O~SM255) 512 (SMO~SM511) 256 (SM0O~SM255)  [512 (SMO~SM511) Decimal
Ei X State relay 1024 (S0~S1023) 1024 (S0~51023) (992 (S0~S991) 4096 (S0~S4095) Decima
emen
resourcesoe* [Timer 256 (TO~T255)\°*? 256 (TO~T255)""%2 256 (TO~T255)"'? 512 (TO~T511)"*2 Decima
Counter 256 (CO~C255)"'*® 256 (C0O~C255)"® (256 (CO~C255)"°' (307 (CO~C256)\'*® Decimal
Data register 8000 (DO~D7999) 8000 (DO~D7999) 8000 (DO~D7999)  |8000 (DO~D7999) Decimal
Data register R 32768 (RO~R32767)| Decimal
Local data register™®® |64 (V0~V63) 64 (VO~V63) 64 (VO~V63) 64 (VO~V63) Decimal
I i 16 (Z0~Z1 )
ndexed addressing |16 70~z15) 6 (20~215) 16 (Z0~Z215) 16 (Z0~Z215) Decima
register
Special data register  [256 (SD0O~SD255) 512 (SD0~SD511)  [256 (SD0~SD255) [512 (SD0~SD511) Decimal
Notes:

(IVC2H)

(IVC2H)

® 100ms: TO~T209
® 10ms: T210~T479
® 1ms: T480~T511
3: The C elements are addressed according to the counter types and functions:
(] 16bit up counter: C0O~C199
® 32bit up/down counter: C200~C235

® 32bit high-speed counter: C236~C255

(] 16bit up counter: CO~C199
® 32bit up/down counter: C200~C235
® 32bit high-speed counter: C236~C255, C301-C307, C256-C300 reserved
4: Part of PLC elements are reserved for internal tasks. Avoid using those elements in the user program. See Appendix 3Reserved elements.

5: These two elements are local variables that cannot be defined in the global variable table. When the user program calls subprograms or|
returns to the main program, they will be cleared, or be set through interface parameter transfer.

1: The X and Y elements are addressed in octal system, and X10 represents the 8" input point. The I/O point number here is the system capacity|
\while the actual system I/O point number is determined by the actual system configuration (including extension modules and power supply).

2: The T elements are addressed according to the timing precision:
o 100ms: TO~T209
(] 10ms: T210~T251
® 1ms: T252~T255
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3.1.3 Input and output points

Element mnemonic

X (discrete input point)
Y (discrete output point)
Function

The X and Y elements represent respectively the input
state of hardware X terminal and output state of hardware
Y terminal.

The state of X elements is obtained through the input
image register, while the state of Y elements is output
through the output circuit driven by the output image
register. The two operations are carried out in the I/O
update stage of PLC scan cycle, as shown in 0. For
details, see iR ! RILBNTIHFE. #iR! KRBT HE. .
It is obvious that there is a brief delay in PLC'’s response
to the 1/0. The delay is related to the input filter,
communication, internal tasks and scan cycle.

ﬁg

Execution of user
program

L

Communication

L

Internal tasks

A

Update I/0

]

Figure 3-2 Schematic diagram of I/O update

Input filtering

I

Executing & displaying
devices

Y
@~

Buttons, contacts, etc.

Output relay dela;

B Classification

X0~X17 have digital filters whose filtering time can be set
at the system block. Others use hardware filter. X0~X5
can be used as the counting input point for high-speed
counters. Besides, X0~X7 can also be used for inputting

external interrupts, pulse tracking and SPD frequency
detecting instruction.

YO0 and Y1 can be used for high-speed output. Others are
ordinary output points.

B Elements numbered in

Octal, starting with 0. The X and Y elements of both the
main module and the /O modules are numbered
continuously. X elements are numbered in X0~X7,
X10~X17 and X20~X27, etc. while Y elements are
numbered in YO~Y7, Y10~Y17 and Y20~Y27, etc.

m  Data type

Boolean (both X and Y)
B Available forms

NO and NC contacts (dependent on which instruction
uses it) The NO and NC contacts have opposite state
values. They are sometimes referred to as “a” contact and
“b” contact.

You can use NO and NC contacts of the Y element during
programming.

B Value assignment

1. The X elements accepts only hardware input state
value and forced operation state value. In the user
program, they cannot be changed through output or
instructions, nor be set during system debugging.

2. You can assign values to Y elements with the OUT
instruction, or set the state value of Y elements, or even
force or write Y element values during system debugging.
3. Through the system block, you can set the output
states of Y elements in the STOP state.
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3.1.4 Auxiliary relays

| Element mnemonic
M
H  Function

The M state elements of discrete type are similar to the
transfer relays in the actual electrical control circuits. You
can use them to save various transit states in the user
program.

B Elements numbered in

Decimal, starting with 0.

m  Data type

Boolean

®  Available forms

NO and NC contacts

3.1.5 State relays

| Element mnemonic

S
B Alias
Step flag

B Function

As the step flag, the S elements are used in the
Sequential Function Chart (SFC). See ##i%! K#¢3/5//H
W #iR! REF 5 HW. .

B Classification

S0~S19: initial step flag
Others: normal step flag
B Elements numbered in

Decimal, starting with 0
m  Data type

Boolean

3.1.6 Timer

Element mnemonic

B Function

1 state bit

T bit element

Sign bit
T word elemen\]\

16 bits

M‘SB
DL vee
- ]

Figure 3-3 T element

B Classification

B Value assignment

1. Through instructions.

2. Write or force during system debugging.

B Power loss saving

State M elements in the | M elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R FI. #HiR! KRB 5 HIR. .

Note

When using the N:N bus protocol, some M elements will
be used by the system.

B Available forms

1. Representation of steps (when used in STL instruction)

2. NO and NC contacts (when not used in STL instruction).
Similar to M elements, the NO and NC contacts of S
elements are available during programming.

B Value assignment

1. Through instructions.

2. Write or force during system debugging.

B Power loss saving

State S elements inthe | S elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R HIR. #HiR! KRB 5 HIR. .

The T element contains a word element (2 bytes) and a bit
element. The T word element can record a 16-bit value.
The T bit element represents the timer coil state and is
applicable to logic control.

According to the timing precision, the T elements are
classified into three types:

T element Timing precision

TO~T209 100ms
T210~T251 10ms
T252~T255 1ms

The T elements with the timing precision of 1ms are
activated by interrupts, unrelated to the PLC scan cycle.
Their action time is the most precise. The update and
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action time of other T elements are related to PLC scan
cycles.
B Elements numbered in

Decimal, starting with 0
m  Data type

Boolean, word

®  Available forms

The timing and action mode of T elements are determined
by the timing instruction that uses them. There are four
timing instructions: TON, TOF, TONR and TMON. See #
w! AL FHW. iR REE5/| /. for details.

B Value assignment

1. Through instructions.
2. Write or force during system debugging.
B Power loss saving

3.1.7 Counter

| Element mnemonic

C
B Function

The C element contains a bit element and a word (or a
double word) element. The word elements can record
16-bit or 32-bit counted numbers, and is used as a value
in the program. The bit element represents the state of the
counter coil and is applied to logic control.

1 state bit
C bit elementm

Sign bit: M\SB
t6-itcounter M T [[] [[[[T]] [} LS8
ke 16 bits J

Sign bit: M\SB
s2-bitcounter [T [ [T T[T [ TTTTTTTTITTTT[T[TTTTT]T Ls8
| 16 bits N 16 bits J
S K A

Figure 3-4 C element
B Classification

Two types: 16-bit counter and 32-bit counter
B Elements numbered in

Decimal, starting with 0
m  Data type

3.1.8 Data register

| Element mnemonic

D, R

B Function

As a data element, the D or R elements are used in many
calculation and control instructions as the operands.

B Elements numbered in

Decimal, starting with 0
m  Data type

T elements in the
State saving range
(IVC2L series only)

T elements outside
the saving range

Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R HI. #HiR! KRB 5 HIR. .

Note

The maximum timing value of T element is 32767. The
preset value is -32768~32767. Because T elements act
only when the counted value reaches or exceeds the
preset value, it is pointless setting the preset value as a
negative number.

Boolean, word or double-word

®  Available forms

The instructions that may use the C elements are
classified into 4 types: CTU, CTR, DCNT and high-speed
I10. See ##1R! KECEF/HI. #iR ! K#EF/5//H¥. and
#4181 635 Y. Application instructions for details.
The classification of C elements is shown below:

C element Type Applicable to
C0~C199 16bit up counter CTU,CTR
C200~C235 |(32bit up/down counter DCNT
C236~C255 |(32bit high-speed counter High-speed 1/0

B Value assignment

1. Through instructions.
2. Write or force during system debugging.
B Power loss saving

State C elements inthe | C elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R FI. #HiR! KRB 5 HIR. .

Every D or R element is a 16-bit register that can store
data, like an 16-bit integer.

Two D or R elements can form a double-word and store a
32-bit data, such as the long integer data or floating-point

data.
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Sign bit M§B Dn element (n: 0 ~ 7999)
SinglewordD\MHHHH HHHTLSB
element | 16 bits J
. p MSB D 1el t LSB
Sign bit Dn element (n: 0 ~ 7998) ‘ (r::o Ne;gr;g;\ ‘
S oement (O]
| 16 bits J 16 bits J
K A A
The data range of single word D element: -32, 168 ~ 32, 767
The data range of double word D element: -2, 147, 483, 648 ~ 2, 147, 483, 647

Figure 3-5 D or R element

Note

In a double-word D or R element, the higher 16-bit is in
the first D or R element; and the lower 16-bit is in the
second D or R element.

3. Write or force during system debugging.
B Power loss saving

D elements in the D elements outside
saving range the saving range
Power loss Remain unchanged Cleared

State

RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared
Note: The saving range is set through the system block. See
BHiR! RECB5 . #HiR! KRBT HE. .

R elements cannot be saved at power loss.

B Available forms

The D or R elements are used in many calculation and
control instructions as the operands.
B Value assignment

1. Through initialization. 2. Through instructions.

3.1.9 Special auxiliary relay

| Element mnemonic

SM
B Function

The SM elements are closely related to the PLC system
function. They reflect PLC system function and system
state. For details, see Appendix 1Special auxiliary relay.
B Classification

The frequently used SM elements include:

® SMO: PLC operation monitor bit. It is ON when the
PLC is in RUN state.

® SM1: initial operation pulse bit. It is ON in the first
scan cycle of PLC operation.

® SM3: system error. It is ON if any system error is
detected after PLC is powered on or when PLC
changes from STOP to RUN.

® SM10~SM12: respetively the clock square-wave
cycled at 10ms, 100ms and 1s (flipping-over twice in
a cycle).

In addition, you can use, control or change the PLC

system function by adjusting certain SM elements. Such

elements include:

3.1.10 Special data register

| Element mnemonic

SD

B Function

The SD elements are closely related to the PLC system
function. They reflect PLC system function parameters,
state code and instruction execution data. See Appendix
2Special data register for details.

B Classification

The frequently used SD elements include:

Note

Some D elements may be reserved for internal tasks
when the inverter instruction or N:N bus protocol is used.

® SM40~SMG68: interrupt control flag bit. Setting these
SM elements will enable the corresponding
interrupts.

® SM80/81: YO/Y1 high-speed pulse output stop
instruction.

® SM110~SM114: monitor bit of free port 0

® SM135/136: Modbus communication flag bit.

® SM172~SM178: integrated analog channel enabling
flag (valid only for IVC1-1614BRA1)

B Elements numbered in

Decimal, starting with 0

m  Data type

Boolean

®  Available forms

NO and NC contacts

B Value assignment

1. Through instructions.

2. Write or force during system debugging.

Note
You cannot assign values to the read only SM elements.

SD3: system error code.

® SD50~SD57: high-speed pulse output monitor.
SD100~SD106: real time clock data.

n addition, you can change PLC system function
parameters by changing certain SD elements. Such
elements include:

® SD66~SD68: cycle of timed interrupt.

® SDB80~SD89: locating instruction parameters.

B Elements numbered in
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Decimal, starting with 0
m  Data type

Word, double-word (integer)
®  Available forms

Storage and calculation of integers

3.1.11 Indexed addressing register

| Element mnemonic

Z
B Function

The Z elements are 16-bit registers that can store signed
integers. For detailed indexed addressing information,

see fHiR! RETIHIR. #iR! KB 5/ /HIR. .

B Elements numbered in

Decimal, starting with 0
m  Data type

3.1.12 Local auxiliary relay

| Element mnemonic

LM
B Function

The LM elements are local variables and can be used in
the main program and subprograms. But being local
variables, they are valid only in a certain program.
Different programs cannot share the same LM element
directly. When the system jumps from one program to
another, the system will redefine the LM element. When
the system returns to the main program or calls a
subprogram, the redefined LM element will be cleared, or
be set by the interface parameter transfer.

The LM elements can be used to define the interface
parameters of subprograms to realize interface parameter

3.1.13 Local data register

| Element mnemonic

\Y
B Function

The V elements are local variables and can be used in the
main program and subprograms. But being local variables,
they are valid only in a certain program. Different
programs cannot share the same V element directly.
When the system jumps from one program to another, the
system will redefine the V element. When the system
returns to the main program or calls a subprogram, the
redefined V element will be cleared, or be set by the
interface parameter transfer.

The V elements can be used to define the interface
parameters of subprograms to realize interface parameter

B Value assignment

1. Through instructions.
2. Write or force during system debugging.

Note
You cannot assign values to the read only SD elements.

Word
B Available forms

The Z elements are used for indexed addressing. You
need to write the addressing offset to the Z elements
before you can use them.
B Value assignment

1. Through instructions.
2. Write or force during system debugging.

transfer. For details, see ##R! R#F5/HIE. #iR! F
225 HE. .

B Elements numbered in

Decimal, starting with 0
m  Data type

Boolean
B Available forms

NO and NC contacts
B Value assignment

1. Through instructions.

transfer. For details, see ##R! R#F5/HIF. #iR! F
225 HE. .

B Elements numbered in

Decimal, starting with 0
m  Data type

Boolean
B Available forms

Word, for numeric information
B Value assignment

1. Through instructions.
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3.2 Elements addressing mode

3.2.1 Bit-string addressing mode (Kn addressing mode)

H  Concept

The Kn addressing mode, or combined bit-string addressing mode, realizes addressing by combining bit elements into words
or double words.

®  Kn addressing method

The format is: “K(n)(U)”, where the “n” is an integer from one to eight, standing for the length of the bit string: nx4. The “U”
stands for the address of the starting element.

For example:

1. K1X0 stands for a word made up of (X0, X1, X2, X3).

2. K3YO0 stands for a word made up of (Y0, Y01, Y02, Y03), (Y04, Y05, Y06, YO7), (Y10, Y11, Y12, Y13).

3. K4MO stands for a word made up of MO, M1, M2, M3..., M15.

4. KBMO stands for a word made up of MO, M1, M2, M3..., M31.

m  Data storage format of Kn addressing mode

The following is an example of how a specific data can be stored using the Kn addressing mode:
MOV 2#10001001 K2MO (which is equal to MOV 16#89 K2MO0, or MOV 137 K2MO0). After executing the instruction, the result
is:

Data Highest bit Middle bit Lowest bit
K2MO0 M7 M6 M5 M4 M3 M2 M1 MO
16#89 1 0 0 0 1 0 0 1

H  Notes

If the destination operand uses the Kn addressing mode, while the data to be stored is longer than the length of the destination
operand, the system will keep the lower bits and discard the higher bits.
For example:

Execute instruction DBITS 16# FFFFFFFO K1MO. After executing the instruction, the operand 2 (K1MO0) should store the
calculation result 16# 1c¢ (28). However, the K1MO is only 4 bits wide, which is not enough for 16# 1c. By discarding the higher
bits, the actual operand 2 is K1M0=16# c (12).

3.2.2 Indexed addressing mode (Z addressing mode)

®  Concept

The IVC2L/IVC2H series PLC provides the Z addressing mode, or indexed addressing mode. You can use the Z elements
(indexed addressing register) to get indirect access to the targe elements.

B Z addressing method

Targe address=Basic element address+Address offset stored in Z element

For example:

In the indexed addressing mode, for D0Z0 (Z0=3), the target address is D3, because DO is the basic address, and the address
offset is stored in element Z0, which in this case, is 3.

Therefore when Z0=3, the instruction “MOV 45 DO0Z0” is equal to “MOV 45 D3” in effect, because in both cases the D3 is
set as 45 by the instruction.

B Indexed addressing example

1. Bit element indexed addressing example The addressing process is as follows:

LD MO1 Z1=6

MOV 6 Z1 X0Z1=X(0+Z1)=X6

SFTR X0Z1 MO 8 2 2. Word element indexed addressing example
The preceeding instructions are in effect equal to: LD MO 1

LD MO 1 MOV 30 Z20

SFTR X6 MO 8 2 MOV D100Z20 DO
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The preceeding instructions are in effect equal to: The addressing process is as follows:
LD MO 1 Z20=30
MOV D130 DO D100 Z20=D(100+Z20)=D130

H  Notes

1. The Z elements store the address offset for the indexed addressing mode. They support signed integers, which means
minus offset is supported.

For example:

MOV -30 Z20

MOV D100Z20 DO

The preceeding instructions are equal to the following one in effect:

MOV D70 DO

2. The SM elements and SD elements do not support the Z addressing mode.

3. Pay attention to the address range when using the Z addressing mode. For example, D7999Z0 (Z0=9) is outside the address
range of the D elements, which is not bigger than D7999.

3.2.3 Indexing addressing mode in bit-string combination

The indexed addressing mode can be used in combination with the bit-string addressing mode. For example: K1X0Z10.
In this mode, the starting element address is found through the Z addressing mode, and then the Kn addressing mode is used
to determine the length of the bit string.

For example:
LD M1
MOV 3 Z10

MOV K1X0z10 DO

The preceeding instructions are in effect equal to:
LD M1

MOV K1X3 DO

The addressing process is as follows:

Z10=3

K1X0Z210=K1X (0+Z10)=K1X3

3.2.4 Storing&addressing 32-bit data in D, R and V Elements

B Storing 32-bit data in D, R and V elements

The DINT, DWORD and REAL data are all 32-bit, while the D, R or V elements are only 16-bit. Two consecutive D, R or V
elements are needed to store the 32-bit data.

The IVC2L series PLC stores the 32-bit data in the Big Endian mode, which means the elements with smaller addresses are
used to store the higher bits, while the elements with bigger addresses are used to store the lower bits.

For example, the signless integer “16# FEA8_67DA” is stored in the element (DO, D1). The actual storing format is:

DO OxFEAS8
D1 0x67DA
B Addressing 32-bit data in D, R and V elements

You can use a D or V element to locate a 16-bit data, such as an INT or WORD data, or a 32-bit data, such as a DINT or
DWORD data.

Ifa D, R or V element address is used in an instruction, the operand data type determines whethther the data is 16-bit or 32-bit.
For example:

In the instruction “MOV  16#34 D0, the address DO stands for a single DO element, because operand 2 of the MOV
instruction is of the WORD data type.

In the instruction “DMOV 16# FEA867DA DO0”, the address DO stands for two consecutive words: DO and D1, because
operand 2 of the DMOV instruction is of the DWORD data type.
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3.3Data

3.3.1 Datatype

All instruction operands are of a certain data type. There are altogether six data types, as listed in the following table:

Table 3-2 Operand data types

Data type Type description Data width Range
BOOL Bit 1 ON, OFF (1, 0)
INT Signed integer 16 -32768~32767
DINT Slgned double 32 -2147483648~2147483647

integer

WORD Word 16 0~65535 (16#0~16#FFFF)
DWORD Double word 32 0~4294967295 (16#0~16#FFFFFFFF)
REAL Floating point 32 +1.175494E-38~+3.402823E+38

3.3.2 Correlation between elements and data types

The elements used as instruction operands must have suitable data types. The correlations are listed in the following table.
Table 3-3 Elements and data type correlations

Data type Elements
C T

BOOL

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

Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \% VA R
WORD

Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \% R
DWORD

Constant D \% R
REAL

If an instruction uses an operand with unsuitable data type, the instruction will be deemed illegal. For example, instruction
“MOV 10 XO0”is illegal because operand 2 of the MOV instruction is of signed integer data type, while the X0 element can
store only Boolean data.

Note

1. When the operand is of INT or WORD type, the applicable elements include KnX, KnY, KnM, KnS, KnLM and KnSM, where
1=n<4

2. When the operand is of DINT or DWORD type, the applicable elements include KnX, KnY, KnM, KnS, KnLM and KnSM,
where 5=n<8

3. When the operand is of INT or WORD type, the applicable C elements are CO~C199.

4. When the operand is of DINT or DWORD type, the applicable C elements are C200~C255, C301~C306.

3.3.3 Constant

You can use constants as the instruction operands. IVC2L series PLC supports input of multiple types of constants. The usual
constant types are listed in the following table:
Table 3-4 Constant types

Constant type Example Valid range Remarks
Decimal 16-bit si
: ecimal constant (16-bit signed -8949 -30768~32767
integer)
Decimal 16-bi i
: ecimal constant (16-bit unsigned 65326 0~65535
integer)
Decimal constant (32-bit signed -2147483646 -2147483648~2147483647




45

Programming manual of IVC series small PLC Chapter 3 Element and data
Constant type Example Valid range Remarks
integer)
F)emmal constant(32-bit unsigned 4294967295 0~4294967295
integer)
Hex constant (16-bit) 16#1FE9 16#0~16#FFFF The hex, octal or binary constants
Hex constant (32-bit) 16#FD1EAFE9 16#0~16#FFFFFFFF are neither positive nor negative by
Octal constant (16-bit) 8#7173 8H#HO~8#17TTT7 themselves. When used as
Octal constant (32-bit) 8#71732 8HO~BHITTTTTTTTTT operands, the positive and negative
Binary constant (16-bit) 2#10111001 2#0~2#1111111111111111 nature of these constants are
] ] 2#0~2#1111111111111111 determined by the data type of the
Binary constant (32-bit) 2#101110011111 1111111111111111 operand.
Compliant with IEEE-754.
-3.1415E-16 The programming software can
Single-precision floating point 3.1415E+3 +1.175494E-38~+3.402823E+38 display and input floating point
0.016 constants with 7-bit of operational

accuracy
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Chapter 4 Programming concepts

This chapter details the programming of IVC series small PLC, including the programming language, program components,
data type, addressing mode and annotating function. The programming and usage of subprograms are also introduced, and
finally, the general explanation of instructions.

4.1 Programming language
Three programming languages are provided: ladder diagram (LAD), instruction list (IL) and sequential function chart (SFC).

4.1.1 Ladder diagram (LAD)

H  Concepts

The LAD is a widely-used diagram programming-language, similar to the electric (relay) control diagram. It features:
1. Left bus, with right bus omitted.

2. All control output elements (coils) and functional blocks (application instructions) share the same power flow inlet.
The electric control diagram and LAD are equivalent to a certain degree, as shown in the following figure.

LSI PB CR M X0 11 1 10
S — | { ot | ¥ 4 !
/g %2 X3
LS2 SS A

Figure 4-1 The equivalence between electric control diagram and LAD

B LAD basic programming components

According to the principles in electric control diagram, several basic programming components are abstracted for the LAD:

1. Left bus: Corresponding to the control bus in electric control diagram, it provides power for the control circuit.

2. Connecting line (— 1): Corresponding to the electric connection in electric control diagram, it connects different
components.

3. Contact (1F): Corresponding to the input contact in electric diagram, it controls the ON/OFF and direction of control currents.
The parallel and serial connection of contacts stands for the logic calculation of inputs, determining the transfer of power flow.
4. Cail (*?): It corresponds to the relay output in electric control diagram.

5. Function block (£ ): Or application instruction. Corresponding to the execution unit or functional device that provides special
functions in electric control diagram, it can accomplish specific control function or control calculation function (like data
transmission, data calculation, timer and counter).

®  Power flow

Being an important concept in LAD, the power flow is used to drive coils and application instructions, which is similar to the
control current output by the driving coil, and executed by the execution unit in electric control diagram.

In LAD, the coils or application instructions must be preceded with power flow, because the coils can output and instructions
can be executed only when the power flow is ON.

The following figure demonstrates the power flow in LAD and how the power flow drives coils or function blocks.
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Power flow No.1
Mo M Nz Ba (]
| = | - \ o m>
MO M1 [\ Power flow No.1
i i { }
M M
[FE |} Power flow No.2
Mo m n m A
4 {aES} il {E i < Il >
L] Tz
Power flow No.3 : 3
Three power flows
- 399
T Mov 399 oo ]

Figure 4-2 Power flow and its driving function

4.1.2 |Instruction list (IL)

The IL, or the instruction list composed by users, is a text programming language.

The user program stored in the PLC main module is actually the instruction list recognizable to the main module. The system
realizes the control function by executing the instructions in the list one by one.

The following is an example of equivalent LAD and IL.

LAD IL
LD X0
OR X1
AND X14
MPS
ouT YO
X0 ¥14 Y0 AND X1
— :j—‘ D ouT Y1
X1 X1 ¥1 MPP
— < > AND X2
X2 Y2 MPS
< 2 ouT Y2
X3 ¥4 Y3 AND X3
— — —< p) AND X4
X5 X6 Y4 ouTt Y3
— D) MRD
X7 X10 LD X5
— AND X6
5 LD X7
—C J AND X10
ORB
ANB
ouT Y4
MPP
ouT Y5

4.1.3 Sequential function chart (SFC).

The SFC is a diagram programming-language usually used to realize sequence control, which is a control process that can be
divided into multiple procedures and proceed according to certain working sequence.

The user program designed with SFC is direct and clear because it has a structure similar to the actual sequence control
process.

See the following figure for a simple example of SFC.
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/*The lst cycle user program runs, actiwvate 50 step status*/

e

—‘|W|—[ SET 50 ]

/*Processing of 30 step status*/

—<k5>—E b
|—[ SET s20 1

/*Processing of 520 step status*/

<= D

o BT ]

Figure 4-3 Example of SFC

4.2 Program components

The program components include user program, system block and data block. You can change these components by
programming.

4.2.1 User program

A user program is the program code composed by users. It must be compiled into executable instruction list, downloaded to the
PLC and executed to realize the control function.

The user program comprises three program organization units (POU): main program (MAIN), subprogram (SBR) and interrupt
(INT).

®  Main program (MAIN)

The main program is the main body and framework of the user program. When the system is in RUN state, the main program
will be executed cyclically.

One user program has only one main program.

B Subprogram (SBR)

A subprogram is a program independent in structure and function. It can be called by other POUs. Subprograms generally have
call operand interface and are executed only when being called.

A user program can have random number of subprograms, or no subprogram at all.

B Interrupt (INT)

An interrupt is a program section handling a specific interrupt event. A specific interrupt event always corresponds to a specific
interrupt.

Upon the occurance of an interrupt event, a ordinary scan cycle will be interrupted. The system will run the corresponding
interrupt until the interrupt is finished, when the system will return to the ordinary scan cycle.

A user program can have random number of interrupts, or no interrupts at all.

4.2.2 System block

The system block contains multiple system configuration parameters. You can modify, compile and download the system block
to configure the operation mode of the main module.

For details, see #5%! FK#F 5 HI. R F#F5HY¥. orthe related description in Auto Station Programming Software
User Manual.

4.2.3 Data block

The data block contains the values of D or R elements. By downloading the data block to the PLC, you can set a batch of
designated D or R elements.
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If the Datablock enabled is checked in the Advanced Settings tab of System block, the D or R elements will be initialized by
the data block before the PLC executes the user program.

4.3 Block comment and variable comment

4.3.1 Block comment

You can add comments to the program. Occupying a whole row, each piece of comment can be used to explain the function of
the following program block.

In the program, right click and select Insert Row to insert a row above the current row. You can use an empty row to separate
two program sections.

To make a block comment, just select an empty row, right click and select Insert Block Comment.

[5 MaIN * | 4| |x
Wariable addr. Variable Name |Variable Type Data Type Commen_t,s ~
TENP BOOL |
| TENE BOOL G
< | b4

~
) Undo Ctrl+2

Select al Ctrl+a

Insert Row: Chrl+I !
Delete Row Chrl+L

Insert Block Comment... Ctr+E

*E1

Switch Insert/Overwrite Mode  Insert
BZE6 M2

<3 _'_|4_[ SET 527 ] ~

Figure 4-4 Adding block comment

Input your comment into the Block Comment dialog box that pops out and click the OK button

Block Comment

Figure 4-5 Block comment dialog box

The comment will appear in the empty row, as shown below:

_DMAIN"‘] ES

Varisable addr. Variable Name |Variable Type Data Type Comments
TEMF EOOL

TEMF EOOL v
< *
~
*Labeling procedures®’
FEE] Mz
<5 b—1 =ET 224 1
Mz 220
>
EELY vz
<= 2
xE
1t SET 525 1
525 X2
] ST Mz ]
%11
——At+—o =ET 320 ]
b
< >

Figure 4-6 Block comment dialog box
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A block comment occupies a whole row. You cannot add a block comment to an occupied row, nor can a row occupied by a

comment be used for other purposes.

4.3.2 Variable comment

You can define variables in the Local variable table and Global variable table. (See 2.2.3Global variable table and 4.4.3SBR
local variable table) , and use them in the LAD programming language. A variable can stand for a certain address to make the
program more sensible. Figure 4-7 shows some variables defined in a global variable table.

o MAIM * I Global variable table * ] 4

I [x

1
2
3
4

Variable Name ~

Forward jogging

Wariable addr.
®2

SML

H13

0

Couments

Forward jog button
Power-on
Servo faulty
Stop button

Serwo ampl.
Stop button

faulty

Figure 4-7 Variables defined in the global variable table

B Symbol addressing

When the defined variables are used, you can select View->Symbol Addressing to display their names instead of their

addresses in the LAD or IL program.

The following figure shows the LAD program when the Symbol Addressing is not checked.

[ MAIN * | 4

I [x

LS

Variable addr. Variable Name Wariable Type Data Type

Comments

S

X0 To w0

B — 2

*lpen the walwve to the pool®/

Mo 153

SET F1 ]
ML

Figure 4-8 When symbol addressing is unchecked

b

The following figure shows the LAD program when the Symbol Addressing is checked.

[ MaIN * | 4

b |

Variable addr. Variable Name Wariable Type Data Type
—

<

| Element comment

Comments
>

Waterpress alarmindic
ure Timing ater

— ——1

*0pen the walwve to the pool®/

Startl Stopl

SET alve 1

Svarce

Figure 4-9 When symbol addressing is checked

You can select View->Element Comment to display the element comments in the LAD program, as shown in £ ! K335

R .



Programming manual of IVC series small PLC Chapter 4 Programming concepts 51

_DMAIN*] ES

Variable addr. Wariable Name Variable Type Data Type |Comments
——
< b4

Taterpress Alarmindic A
ure Timing atez

P — 2

prack of watilmins Water volum
ex pres=u = alarm

*ipen the walwe to the pool®/

Stazel Soopl
— SET  Valwe ]
Contzel Ual

we

StartZ
— v
4 ?

Figure 4-10 LAD program displaying element comments

Note

The block comment, global variable table and local variable table can be compiled and downloaded to IVC2L and IVC2H series
PLC. To store such information, battery backup is needed. However, although battery failure may cause information loss,
comment upload failure and user information file error report, the user program can still run normally.

4.4 Subprogram

441 Concept

Being an optional part of the user program, a subprogram (SBR) is an independent program organization unit (POU) that can
be called by the main program or other SBRs.

You can use SBRs in your user program to:

1. Reduce the size of the user program. You can write a repeated program section as a SBR and call it whenever necessary.
2. Clarify the program structure, particularly the structure of the main program.

3. Make the user program more transplantable.

4.4.2 Note for using SBRs

Note the following when writing or calling a SBR:

1. The PLC supports up to 6 levels of SBR nesting.

The following is an fine example of 6-level of SBR nesting:

MAIN—SBR1—-SBR2—SBR3—SBR4—->SBR5—>SBR6 (where the “—” represents calling with the CALL instruction)
2. The PLC does not support recursive calling and cyclic calling of SBRs.

The following two examples show two illegal SBR callings.

® MAIN—-SBR0O—SBRO (recursive calling, illegal)

® MAIN—-SBR0—SBR1—-SBRO (cyclic calling, illegal)

3. You can define up to 64 SBRs in a user program.

4. You can define up to 16 bit variables and 16 word variables in the local variable table of a SBR.

5. When calling a SBR, the operand type of the CALL instruction must match the variable type defined in the SBR local variable
table. The compiler will check the match.

6. The interrupts are not allowed to call SBRs.

443 SBR local variable table

®  Concept

The SBR local variable table displays all SBR interface parameters and local variables (both are called variables) and
stipulates their properties.
Hm  SBR variable properties

The SBR variables (including interface parameters and local variables) have the following properties:
1. Variable address
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Based on the variable data type, the software will automatically assign a fixed LM or V element address to each SBR variable
in sequence.
2. Variable name
You can give each SBR variable a name (alias). You can use a variable in the program by quoting its name.
3. Variable type
The SBR variables are classified into the following four types:
® IN: The IN type variables can transfer the inputs of SBR when the SBR is being called.
® OUT: The OUT type variables can transfer the SBR execution result to the main program when a SBR calling ends.
® IN_OUT: The IN type variables can transfer the inputs of SBR when the SBR is being called, or transfer the the SBR
execution result to the main program when a SBR calling ends.
® TEMP: The TEMP variables are local variables that are valid only within the SBR.
4. Data type
The variable data type specifies the range of the data. The variable data types are listed in the following table.
Table 4-1 Variable data types

Data type Description Occupid LM/V element address
BOOL Bit type One LM element address
INT Signed integer type One V element address
DINT Signed double integer type Two consecutive V element addresses
WORD Word type One V element address
DWORD Double word type Two consecutive V element addresses
REAL Floating point type Two consecutive V element addresses

444 SBR parameter transfer

If local input or output variables are defined in a SBR, when the main program calls the SBR, you should input the
corresponding variable values, global variables or temporary variables into the SBR interface parameters. Note that the global
variable should be of the same data type with the local variable.

445 Example

What follows is an example of how to write and call a SBR.

B Function of this example SBR

Call SBR_1 in the main program to complete a adding calculation of two integer constants 3 and 2, and assign the result 5 to
DO.

B Operation procedures

Step 1: Insert a SBR into the project and name it as SBR_1.
Step 2: Write SBR_1.
1. Set the SBR calling interface through the SBR_1 variable table.
1) Variable 1: Name it as IN1 (variable type: IN). Set the data type as INT. The software will assign it with a V element address
of VO.
2) Variable 2: Name it as IN2 (variable type: IN). Set the data type as INT. The software will assign it with a V element address
of V1.
3) Variable 3: Name it as OUT1 (variable type: OUT). Set the data type as INT. The software will assign it with a V element
address of V2.
2. Write the SBR_1 as:
LD SMO
ADD #IN1 #IN2 #OUT1
The above program is shown in the following figure.
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Praject Manager R X |5 MAIN * ]-_:'_. SBR_1 ] LIRS
| AFDS Variable addr. Variable Name | ¥ariable Type |Data Type 'Cumment_,s -~
Vo INl I | INT
V1 Iz I | INT
Global wariable table | | IH_ouT | INT |
|= Datablock W2 | 0UTl | ouT | INT | e
System black < >
#-4C4 Cross reference table 7
= Element monitoring table SH0
EMT_1 1 —H e g #1nz gouTL 1 :
= EE Comm. equipment connection
[H Configuration table of MDI f
< E v
= |Project Manager ] Instruction Tree £ >

Figure 4-11  Writing SBR_1

Step 3: Write the main program and call the SBR
Use the CALL instruction in the main program to call SBR_1.
The corresponding main program is as shown below:

LD MO
CALL SBR_1 3 2

DO

You can use the parameter transfer relationship table as shown in the following figure to set the parameters transferred to the
subprogram and specify the element for storing the result of the subprogram.

® Parameter IN1 is used to transfer constant integer 3
® Parameter IN2 is used to transfer constant integer 2
® The result OUT1 is stored in DO

4

Project Manager

&

&X [ MAIN * ]:'J_-i SER_1 % | IES
| AFDZ Wariable addr. Variable Name Variable Type Data Type |Comments o
Trogran block TEMF BOOL v
[T mazy -

o sER_t < b4
Global variable table "o e
| Datableck CALL SER_1 2 Z Da ] i

| System block

@ Cross reference table

Element monitoring ta
EMT_1
Comm. equipment conne
[H configuration tabl

¥

=|Project Ma... | [&] Instruction...| | €

Invoke Subprogram

Subpragram iSBR_l |

Varisble name |varishle address |variable type|data type conment
IH ] I | IHT H

0z V1 H IHT 2

Tt vz ot THT 0

OF, ] [ Cancel

Figure 4-12 Calling subprogram

Step 4: Compile, download and run the user program and check the correctness of the SBR logic.

H  Execution result

When MO is ON, SBR_1 will be called. Values 2 and 3 are transferred to the operands IN1 and IN2 to carry out the calculation
operation. The result 5 is then returned to the main program, and in the end, DO is 5.

4.5 General information of instructions

4.5.1 Instruction operands

The instruction operands can be classified into the following two types:



Programming manual of IVC series small PLC Chapter 4 Programming concepts 54

® Source operands: or S (or S1, Sy, Sz ... when there are more than one of them in the same instruction). The instruction
reads values from source operands for calculation.

® Destination operands: or D (or D4, D2, D3 ... when there are more than one of them in the same instruction). The
instruction controls or outputs values to the destination operands.

The operands could be bit elements, word elements, double-word elements, or constants. See the specific instruction

description in Chapter 5 or Chapter 6 for details.

452 Flag bit

The instruction result may affect three kinds of flag.
m  Zero flag SM180

The zero flag is set when the instruction operation result is zero.
m  Carry flag SM181

The carry flag is set when the instruction operation result is a carry.
®  Borrow flag SM182

The borrow flag is set when the instruction operation result is a borrow.

4.5.3 Limits to instruction usage

There are some limits to the usage of certain instructions. For details, see the description of the specific instruction.
B Exclusive hardware resources

Some instructions requires hardware resources. When a specific hardware is being used by a certain instruction, the access to
the hardware will be denied to other instructions, because the occupation of the resource is exclusive.

Take the high-speed I/O instructions and SPD instruction for example. Any of these instructions occupies a input point among
X0~X7. The limited resources will make it impossible to execute these instructions at the same time.

B Exclusive time

The execution of certain instructions may take some time. During such period, the system will be too busy to execute other
instructions.

Take the XMT instruction for example. Because of the time limit in communication, only one XMT instruction can be executed
once. In the same way, the free port can execute only one RCV instruction once. Every time when a Modbus instruction is
being executed, the communication channel will be unavailable to other instructions for a while. The same is true to other
instructions such as high-speed output instructions, locating instructions and inverter instructions.

Hm  Application limit

Some instructions cannot be used in certain situations due to their limited application scope.
For example, instruction pair MC/MCR cannot be used in the steps of SFC.
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Chapter 5 Basic instructions

This chapter details the basic instruction of IVC series small PLC, including the instruction format (form), operand, influenced

flag bit, function, example and sequence chart.

5.1 Contact logic instructions

5.1.1  LD: NO contact power-flow loading

LAD: Applicable to IVC1 IVC1S IVCIL IVC2L IVC2H
LD
— |—‘_( D) Influenced flag bit
IL: LD (S) Program steps 1
Indexed
Operand| Type Applicable elements
P ¥p PP addressing

S | BoOOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |

B Operand description
S: Source operand

B Function description

Connected to the left bus to connect
(status: ON) or disconnect (status:
OFF) the power flow.

5.1.2 LDI: NC contact power-flow loading

®m  Example

Mo 0 LD MO

—— M
OuUT YO
When MO is ON, YO0 is ON.
0.z o
m

LD D1.2
OUT YO
When the 2™ bit of D1 is 1, YO is ON.
| Note

For the contact logic instructions of IVC1 series, when the
operands are M1536~M2047, the actual program steps will be
the instruction program steps plus 1.

For the contact logic instructions of IVC2H series, when the
operands are M1536~M10240, C256~C511, T256~T511 and
S0~S4096, the actual program steps will be the instruction
program steps plus 1. When the operands are Dx.y, the
program steps will be 4.

LAD:

Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
LDI
__l/]:_c ) Influenced flag bit
IL: LDI (S) Program steps 1
Indexed
Operand| Type Applicable elements
P e PP addressing

S | BoOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |

B Operand description

®m  Example
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S: Source operand

B Function description

Connected to the left bus to connect
(status: OFF) or disconnect (status:
ON) the power flow.

5.1.3 AND: NO contact power-flow and

[ 0] n
| = == LDI MO
OuUT YO
When MO is OFF, YO is ON.
| Note

For the contact logic instructions of IVC1 series, when the
operands are M1536~M2047, the actual program steps will be
the instruction program steps plus 1.

For the contact logic instructions of IVC2H series, when the
operands are M1536~M10240, C256~C511, T256~T511 and
S0~S4096, the actual program steps will be the instruction
program steps plus 1. When the operands are Dx.y, the
program steps will be 4.

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
AND
,,,,,,,, / Influenced flag bit
— — — )
IL: AND (S) Program steps 1
Indexed
(o] d T Applicable el t
peran ype pplicable elements addressing
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |

B Operand description ®H  Example
S: Source operand o n - LD MO
H  Function ription

unction descriptio I - - ;M AND M1
After conducting the “and” operation on the I OuUT YO

ON/OFF status of the designated contact (S) and
the current power flow, assign the value to the
current power flow.

5.1.4 ANI: NC contact power-flow and

When MO is ON and M1 is ON, YO is ON.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
ANI
/; Influenced flag bit
— —t— )
IL: ANI (S) Program steps 1
Operand| Type Applicable elements a(ljr;l(::::icr‘]g
S BOOL | X | Y | M | S | LM | SM | |Dx.y| | [ | T | |

B Operand description

®m  Example
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MO M1 b1 LD MO
} = y 3 ANl M1
OUT YO
When MO0 is ON and M1 is OFF, Y0 is ON.
5.1.5 OR: NO contact power-flow or
Applicable to IVC2L IVC1 IVC1SIVC2H
| | f )
11 ~
LAD: .
Influenced flag bit
IL: OR (S) Program steps 1
] Indexed
Operand| Type Applicable elements addressing
S [ BOOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |
B Operand description ®m  Example
S: Source operand Mo 0
B Function description [ LD MO
PR ; OR M1
After conducting “OR” operation on the ON/OFF M1
— OUT YO

status of the designated contact (S) and the
current power flow, assign the value to the
current power flow.

5.1.6 ORI: NC contact power-flow or

When MO or M1 is ON, Y0 is ON.

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
| | &
7777777 Influenced flag bit
IL: ORI (S) Program steps 1
Indexed
T Applicable el
Operand| Type pplicable elements addressing
S BOOL | X | Y | M | S | LM | SM | |Dx.y| | C | T | |
B Operand description ®m  Example
S: Source operand
M1 0o LD M1
B Function description I -,
. ORI M2
After reversing the ON/OFF status of the nz OUT YO
designated contact (S), conduct “OR” operation on

the reversed result and the current power flow, and
then assign the value to the current power flow.

5.1.7 OUT: Power-flow output

When M1 is ON or M2 is OFF, YO is ON.

LAD:

Applicable to

IVC1

IVC1S

IVC1L IVC2L IVC2H

Influenced flag bit
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IL: OUT (S) | Program steps | 1
] Indexed
Operand| Type Applicable elements addressing
S BOOL | X | Y | M | S | LM | SM | |Dx.y| | C | T | |

B Operand description ®m  Example

S: Source operand

. L m To LD M1
B Function description 5
OuT YO

Assign the value of the current power flow to the ) )
. . When M1 is ON, Y0 is ON.
designated coil (D)

5.1.8 ANB: Power-flow block and

LAD:

Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
/ANB
.4 o—— | & i
Influenced flag bit
H— 1]
Power flow Power flow
block 1 block 2
IL: ANB Program steps 1
B Operand description ®m  Example
B Function description LD MO
Conduct “and” operation on the OR M1
power flow values of two power ﬁ ﬁ - 2 5y LD M2
ro;/v t;lo::s, and tthen asillgn the " s OR M3
value to the current power flow.
P S »J - »J ANB
OuUT YO0
When MO or M1 is on, and M2 or M3 is ON, YO0 is ON.
5.1.9 ORB: Power-flow block or
LAD:
Power flow block 1 Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
Influenced flag bit
Power flow block 2
IL: ORB Program steps 1

B Operand description ®m  Example
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LD M1
M1 Mz p{1] AND M2
i i < | LD M3
N3 na AND M4
{ | { | ORB
OUT YO
When both M1 and M2 are ON, or both M3 and M4 are ON, YO
outputs ON.
5.1.10 MPS: Output power-flow input stack
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
/MPS
— —— —C D
c ) Influenced flag bit
— D
IL: MPS Program steps 1
B Function description H  Note
Push the current power flow value It is prohibited to use the MPS instruction consecutively for over 8
into the stack for storage, so that it times in a LAD program (with no MPP instruction in between),
can be used in the power flow otherwise the power flow output stack may overflow.
calculation for the subsequent
output branches.
5.1.11 MRD: Read output power-flow stack top value
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— 1 —C >
/,,_| — 3 Influenced flag bit
MRD L )
IL: MRD Program steps 1
B Function description
Assign the top value of the power flow output stack to the current power flow.
5.1.12 MPP: Output power-flow stack pop off
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —< D
—C D] Influenced flag bit
< D
MPP
IL: MPP Program steps 1

B Function description ®m  Example
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LD MO
MPS
M0 M1 Ta AND M1
s
- - - 2 ouT YO0
Mz 11 MRD
3 AND M2
3 1z OUT Y1
— — 2
MPP
AND M3
ouT Y2
5.1.13 EU: Power flow rising edge detection
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
EU
! |} |+ C D) Influenced flag bit
IL: EU Program steps 2
B Function description ®m  Example
Compare the current power flow status LD MO

with its previous status. If the power flow
rises (OFF—ON), the output is valid in the

Mo u):)
I—-—m—[ SET 10 ] EU

SET YO
current scan cycle.
5.1.14 ED: Power flow falling edge detection
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

ED
— ——¢—<C >

Influenced flag bit

IL: ED

Program steps 2

B Function description

Compare the current power flow status with
its previous status. If the power flow falls
(ON—OFF), the output is valid in the current
scan cycle.

®m  Example

LD M2
| M2 Y2 MPS

| {11 C J EU
‘ L Y3 OouT Y2
< J MPP
ED
OuUTY3
1. In two consecutive scan cycles, the status
of M2 contact is OFF and ON respectively.
When the EU instruction detects a rising

edge, Y2 will output ON status with the width

B Sequence chart of example

ON
OFF
M2
ON
Y2 OFF
ON
Y3 OFF

| Note

In LAD program, the rising edge contact or falling edge
contact instruction shall be used in series rather than in
parallel connection with other contact elements.

In LAD program, the rising edge contact and falling edge
contact instruction cannot directly connect to the left
power flow bus.

The examples of improper use of EU/ED instructions in
LAD program are shown as follows:
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co MO
of a scan cycle.
2. In two consecutive scan cycles, the status ’—1 X X %
of M2 contact is ON and OFF respectively, ¢t 111 14t ¢ 2
when the ED instruction detects a trailing L 13 3
edge, Y3 will output ON status with the width X
of a scan cycle. +
5.1.15 INV: Power-flow block inverse
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
| [} ¢ bl
‘ L }J N Influenced flag bit
INV
IL: INV Program steps 1

B Function description

Reverse the current power flow value and then assign to the current power flow.

| Note

In LAD program, the INV instruction shall be used in series rather than in parallel connection with contacts.

INV cannot be used as the first instruction in the input parallel branch.

In LAD program, the INV instruction cannot directly connect to the left power flow bus.

The examples of improper use of INV instructions in LAD program are shown as follows:

| X MO MO MO
|t | C b
X MZJ X
+‘
5.1.16 SET: Set
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —{ SET i) Influenced flag bit
IL: SET(S) Program steps 1
] Indexed
Operand| Type Applicable elements addressing
S BOOL | Y | M | S | LM | SM | |Dx.y| | C | T | |
B Operand description ®m  Example
S: Source operand no o LD MO
, . SET M ]
Function description SET M1
When the power flow is valid, the bit
element designated by D will be set.
5.1.17 RST: Reset
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —— rsT @ Influenced flag bit
IL: RST(S) Program steps 1
] Indexed
Operand| Type Applicable elements addressing
S BOOL | Y | M | S | LM | SM | |Dx.y| | C | T | |

B Operand description

®m  Example
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Mo
RST

| Note

OFF
M1

Chapter 5 Basic instructions
LD MO
] RST M1

If D is C element, the corresponding count value will be
reset; if D is T element, the corresponding timing value will

be reset.
5.1.18 NOP: No operation
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — nNoP ] Influenced flag bit
IL: NOP Program steps 1

B Function description

This instruction does not enable any action.

5.2 Main control instruction

5.2.1 MC: Main control

| Note

In LAD program, this instruction cannot directly
connect to the left power flow bus.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| ——-7IMC (81 Influenced flag bit
IL: MC(S) Program steps 3
(0] d T Applicable elements Indexed
peran ype PP addressing
S INT Constant| | | | | | | | |
B Operand description
S: Source operand
5.2.2 MCR: Main control remove
IVC1 IVC1S IVC1iLIvC2L
LAD: Appli ]
pplicable to IVC2H
| [ MCR 6501 Influenced flag bit
IL: MCR(S) Program steps 1
(0] d T Applicable elements Indexed
peran ype PP addressing

S INT Constant|
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B Operand description

S: Source operand
B Function description

1. MC and MCR form a MC-MCR structure. The MC instruction
indicates the beginning a MC-MCR structure, and its operand S is
the SN of the MC-MCR structure. The value of S is a constant
ranging from 0 to 7. MCR indicates the end of the MC-MCR
structure.

2. When the power flow before the MC instruction is valid, the
instructions in the MC-MCR structure will be executed.

3. When the power flow before the MC instruction is invalid, the
program will skip over the instructions in the MC-MCR structure and
execute the instructions after the structure. Besides, the destination
operands of instructions OUT, TON, TOF, PWM, HCNT, PLSY,
PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ, DHST, DHSP and
BOUT in the structure will be cleared.

®m  Example

MO
- o ] LD MO
L MC 0
SMO YO
B L LD SMO
OUT YO
L oHR o0 ] MCR 0

When M0=0ON, 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
designated by the designation operand of the OUT instruction in the

| Note

1. In LAD program, the MCR instruction
must directly connect to the left power
flow bus.

2. In LAD program, the MCR instruction
cannot connect to other instructions.

3. Several MC-MCR structures of
different SNs can be used through the
nest structure, but the number of nest
levels cannot exceed 8. The MC-MCR
structures with the same SN cannot be
used in the nest structure.

4. Crossing of two MC-MCR structures is
not allowed. The following is an illegal
example.

MO
— ——L MC 1

SMO SM47
—-
il
— ——{ MC 2 1—
[ MR 1 ]
SMO M100 >/
— —C D N
[ MR 2 ]
Note: It cannot be used in SFC

programming.

structure will be cleared, YO=OFF.

5.3 SFC instructions

5.3.1 STL: SFC state load instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—< S >— Influenced flag bit

IL: STL(S) Program steps 3

Indexed
(0] d T Applicable el t
peran ype pplicable elements addressing
§ [BOOL . [ st [ [ 1 [ [ |

Operand description

S: Source operand

Function description

1. It indicates the beginning of a step (S).

2. If a step is valid (ON), its embedded instructions will be
executed.

3. If a step changes from ON to OFF (falling edge), the
embedded
destination operands of the embedded instructions such as
OUT, TON, TOF, PWM, HCNT, PLSY, PLSR, DHSCS, SPD,

instructions will not be executed, and the

DHSCI, DHSCR, DHSZ, DHST, DHSP and BOUT will be
cleared.

4. If a step is invalid (OFF), the embedded instructions will
not be executed.

5. Consecutive STL instructions (serial connection of S
elements) define a parallel merge structure. The STL
instructions can be used up to 16 times in a row (the
maximum number of branches of a parallel branch structure
is 16).
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5.3.2 SET Sxx: SFC state transfer

LAD:

Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—~<s>—— —1 str @ ] Influenced flag bit
IL: SET(D) Program steps 3
Indexed
Operand| Type Applicable elements addressing
D_[BooL - r r frst [ [ [ [ |

B Operand description

D: Destination operand

5.3.3 OUT Sxx: SFC state jump

B Function description

When the power flow is valid, the designated step (D) will
be set valid, and the current valid step will be set invalid, to
complete the step transition.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—< S [ | C ) Influenced flag bit
IL: OUT(D) Program steps 3
Indexed
O d T Applicable el t
peran ype pplicable elements addressing
D_[BooL - r r frst [ [ [ [ |

B Operand description

D: Destination operand

5.3.4 RST Sxx: SFC state reset

B Function description

When the power flow is valid, the designated step (D) will
be set valid, and the current valid step will be set invalid, to
complete the step transition.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
I ] | [RST ) 1 Influenced flag bit
IL: RST(D) Program steps 3
Indexed
Operand| Type Applicable elements addressing
D_[BooL - r r frst [ [ [ [ |

B Operand description

D: Destination operand

5.3.5 RET: SFC program end

B Function description

When the current power flow is valid, the designated step

(D) will be set invalid.

LAD:

Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
{ RET ] Influenced flag bit
IL: RET Program steps 1

B Function description

It indicates the end of a SFC program section.

| Note

It can only be used in the main program.
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5.4 Timer instruction

5.4.1 TON: On-delay timing instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —— TON o) (s} ] Influenced flag bit
IL: TON (D) (S) Program steps 5
] Indexed
Operand| Type Applicable elements addressing
D INT T
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
B Operand description ®m  Example
D: Destination operand
P ] 32TRT LD Mo
S: Source operand ——{ TF 11 4 ] TON T1 4
B Function description T1 2 5 LD T1
——
1. When the power flow is valid, and the timing OouUT YO
value<32,767, the designated T element (D) will B Time sequence chart

start timing (the value will increase with the lapse of
time). When the timing value reaches 32,767, it will

maintain at 32,767. ON ON
2. When the timing value>the preset value (S), the Mo OFF
timing coil output of the designated T element will }W WON
be ON. 8 L e
3. When the power flow is OFF, the timing will stop, T1 timing coil — OFF | T1=32767 (max.)
the timing value will be cleared, and the timing coil | !
output will be OFF. LoATI=3 Ti=4
4. When the system executes the instruction for the T1 timing value T1=0
first time, it will reset the timing coil of the
designated T element, and clear the timing value.
5.4.2 TONR: On-delay remember timing instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — TONR (B} (s} ] Influenced flag bit
IL: TONR (D) (S) Program steps 5
] Indexed
Operand| Type Applicable elements addressing
D INT T
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R N
B Operand description ®m  Example
D: Destination operand LD MO
S: Source operand Mo S2TET TONR T
TONE T1 g ]
B Function description i - 5
> LD T1

1. When the power flow is valid, and the timing
value<32,767, the designated T element (D) start OouT Y0
timing (the value will increase with the lapse of B Time sequence chart
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time). When the timing value reaches 32,767, it will
maintain at 32,767.

2. When the timing value=the preset value (S), the

timing coil output of the designated T element will
be ON.

3. When the power flow is OFF, the timing will stop,
the timing coil and the timing value will maintain

OFF

T1 timing coil — OFF

T1 = 32767 (max.)

i T1=3 T1=5
T1 timing value 1

5.44 TMON: Monostable timing instruction

the current value. T1=0
5.4.3 TOF: Off-delay timing instruction
LAD: Applicable to :xg;H IVC1S IVC1iLIvC2L
|_| =L T @ £ ] Influenced flag bit
IL: TOF (D) (S) Program steps 5
Operand| Type Applicable elements Indexgd
addressing
D INT T
S INT [Constant| KnX | KnY | KnM | KnS KnLM KnSM D SD | C T \% z R N
B Operand description ®m  Example
D: Destination operand LD MO
S: Source operand MO 5 TOF T1
B Function description — /1 W 2 ] 5
1. When the power flow changes from ON to OFF —|T1I—C v b LD T1
(falling edge), the designated timer T (D) will start OouUT YO
timing. B Time sequence chart
2. When the power flow is OFF, if the designated
timer T has started timing, it will keep timing until ON ON
the timing value reaches the preset value (S). The OFF OFF
timing coil output of the T element will be OFF, and MO ‘ ; !
the timing value will maintain at the preset value. ON | | __ ON
3. When the power flow input is OFF, if the timing OFF iH.OFF
has not started, the timing will not start. T1 timing coil 053} —
4. When the power flow is ON, the timing will stop, i  T1=5
the timing value will be cleared, and the timing coil T1 timing value T1=0 / T1=0
output is ON.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —_ TMON ) (s} ] Influenced flag bit
IL: TMON (D) (S) Program steps 5
Operand| T Applicable element Indexed
perand| Type pplicable elements addressing
D INT T
S INT [Constant| KnX | KnY | KnM | KnS KnLM KnSM D |SD| C T \% VA R N
B Operand description ®m  Example
D: Destination operand LD MO
. 0] OFF
S: Source operadnd S . : TMON T1 5
B Function description 1 0
I LD T1

1. When the input power flow changes from OFF

OUT YO
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to ON (rising edge), and the timing has not started,

Time sequence chart

the designated timer T (D) will start timing based
on the current value. In the timing status (whose
length is determined by S), the timing coil output
will maintain ON.

2. In the timing status (whose length is determined
by S), no matter how the power flow changes, the
timing will keep going, and the timing coil output
will keep ON.

3. When the timing value reaches the preset point,

ON

OFF

OFF
T1 timing coil ——

T1 timing value

3. When the counting value is larger than or equal to the
preset point (S), the counting coil will be set ON.

the timing will stop, the timing value will be T1=0 T1=0
cleared, and the timing coil output will be set OFF.
5.5 Counter instruction
5.5.1 CTU: 16-bit counter counting up instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — < o) sy ] Influenced flag bit
IL: CTU (D) (S) Program steps 5
] Indexed
Operand| Type Applicable elements addressing
D INT C
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
B Operand description ®m  Example
D: Destination operand LD MO
S: Source operand mo 3 CTU Co
CTU co 3 1
B Function description o - 3
- - LD Co

1. When the power flow changes from OFF to ON (rising
edge), the 16-bit counter C (D) will count 1. OouT Y0
2. When the counting value reaches 32,767, it will Time sequence chart
maintain that value. oN o

worel LI L L

B Note ON
The address range of the 16-bit counter C (D): CO~C199. CO counting coil OFF
co=1 LC0=2 [ C0=3
CO counting value ©9=0
5.5.2 CTR: 16-bit counter loop cycle counting instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
— — m» @ s 1 Influenced flag bit
IL: CTR (D) (S) Program steps 5
Indexed
T Applicable el
Operand| Type pplicable elements addressing
D INT C
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
B Operand description ®m  Example
D: Destination ran
estination operand LD MO

S: Source operand

CTRCO3
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B Function description B Time sequence chart

1. When the power flow changes from OFF to ON (rising
edge), the 16-bit counter C (D) will count 1.

2. When the counting value is equal to the preset point
(S), the counting coil will be set ON. oN  oN ON ON oON ON
3. After the counting value reaches the preset point (S), if CEH_ OFF
the power flow changes from OFF to ON again (rising Mo
edge), the counting value will be set to 1, and the
counting coil will be set OFF. CO counting coil
H  Note

ON ON

OFF OFF

co=1 |} C0=2 ©0=3 _, . C0=3
i C0=0 co=1 |_C0=2
CO0 counting value =—— L f

1. When the preset counting value (S) is less than or
equal to 0, there will be no counting.

2. The address of the 16-bit counter C (D) shall be within
C0~C199.

5.5.3 DCNT: 32-bit counting instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —_{ DONT (@) s} ] Influenced flag bit
IL: DCNT (D) (S) Program steps 7

Indexed

Operand| Type Applicable elements
P e PP addressing

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

B Operand description ®m  Example

D: Destination operand LD MO

- Mo 0 3
S: Source operand - — 10 ] DCNT C235
B Function description DO

1. When the input power flow changes from B Time sequence chart

OFF to ON (rising edge), the 32-bit counter C
(D) will count up or down 1 (depending on the
corresponding SM flag bit).

2. For a up counter, when the counting value is
larger than or equal to the preset point (S), the DO

counting coil will be set ON. ON
Switch to down counting

DO0=3

3. For a down counter, when the counting value SM235 OFF
is less than or equal to the preset point (S), the ON ON  ON ON ON ON ON

counting coil will be set OFF. rl I’ m

4. When the counting value is 2147483647, it Mocﬂm o H— —ur
will change to -2147483648 if the counter L ON
counts up once more. c235 OFF OFF
5. When the counting value is -2147483648, it counting coil
will change to 2147483647 if the counter counts 235 counting C235=0|C235" C235=2 Lo
down once more. value C235=1

| Note

The address of the C element (D) shall be within
C200~C235.

C235=0 Go35-1




Programming manual of IVC series small PLC Chapter 6 Application instructions 69

Chapter 6 Application instructions

This chapter introduces the application instructions of IVC series small PLC, including the formats, operands, influenced flag bit,
functions, examples and time sequence charts of the instructions.

6.1 Program flow control instruction

6.1.1 FOR: Cycle instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| A ForR & 1 Influenced flag bit
IL: FOR (S) Program steps 3
(0] d T Applicabl | t Indexed
ran Icable elements
pera ype PP addressing
s |INT Constant‘ KnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘ D ‘ SD ‘ c ‘ T ‘ v ‘Z‘R N
B Operand description
S: source operand
6.1.2 NEXT: Return from cycle
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|t rexr 2 Influenced flag bit
IL: NEXT Program steps 1
B Function description H  Note

1. Instructions FOR and NEXT form a FOR-NEXT structure.

2. When the power flow before FOR is valid, and the cycle
times (S) is larger than 0, the instructions in the FOR-NEXT
structure will be cyclically executed S times. After that, the
instructions after the FOR-NEXT structure will be executed.

3. If the power flow before FOR is invalid, or the cycle times
(S) is less than or equal to 0, the program will skip over the
instructions in the FOR-NEXT structure and execute the
following instructions.

®m  Example

LD SM1
- . MOV 0 DO
—|M2|—[ mov o 0 ] LD M2
—— i *—1 FOR 100 ] EU
| oo ow ] FOR 100
| LD SMO
INC D10
NEXT

The initial conditions for the operation are: D0=0, M2=OFF.
When M2 changes from OFF to ON, the instructions in the
FOR-NEXT structure will be consecutively executed for 100
times. DO will increase one for each cycle. When the cycle is
over, DO reaches 100.

1. The FOR-NEXT instruction must be used in pairs in a
POU, or the program cannot pass the compiling.

2. Nesting of several FOR-NEXT structures is supported.
IVC2L series PLC supports up to 8 levels of nesting. (The
figure below shows a 3-level nesting of FOR-NEXT
structure)

—|MD|—[ FOE 0 oy
—|M1|—[ FOE Dl 1. | i
—|M2|—[ FOE  DF I---- i E
...... . NI=3
H wExr ] el i i
U wexr 1 U000 b
[ mExT ] ]

3. You can use the Conditional Jump (CJ) instruction to jump
out of the structure and end the loop in advance, as shown in
the following ladder diagram:
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— —— FOR Dz ]——]

— —— 7 o IR |
v
- = = \
\
-
b mExT ] ——:LJ
]
[ IEL 0 lwo_ 7

Nz

H LEL

H HEXT

a

1

N3
— —— T 0 ]

— —— FIR

1

1]
1
Iz ]
X.l

7/
-+

4. It is prohibited to use the CJ instruction to jump into a loop.
The LAD program shown in the following figure cannot pass

5. The crossing of the structures MC-MCR and FOR-NEXT
is prohibited. LAD program shown in the following figure
cannot pass the compiling.

the compiling. 1]
—— ——{ FOE II 1— 7
SMO |
— — Mmoo ] — — —
| x|
{ FEXT 1 0T T T T T |
{ MCE O 1 - — -
Note

The execution of the FOR-NEXT structure is time consuming. The bigger the cycle times is, or the more instructions are
contained in the loop, the longer it will take. To prevent the operation overtime error, use the WDT instruction in a

time-consuming loop.

6.1.3 LBL: Jump label definition

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|-[ LBL s} ] Influenced flag bit
IL: LBL (S) Program steps 3
Indexed
Operand| Type Applicable elements )
addressing

S INT |Constant ‘ ‘ ‘

B Operand description

S: label number
B Function description

1. Alabel numbered S is defined.

2. It is used to mark a specific jumping position for the CJ

instruction.
| Note

1. Range: 0sS<127

H L[BL 0 1w
] e
— —{ ©I 0 |
Mo g
— My 100 10 ]
" Repeated
CFE¥D ] _-~" label No.
[ L 0 T
n
| — Moy zoo 10 ]

2. Take care not to mark two labels with the same No. in one
POU, or the program cannot pass the compiling. However,
you can do so in different POUs (for example, different

sub-programs).
H  Example of error program
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6.1

6.1

1. The jumping label S (0=S<127) for the CJ
instruction shall be a legal and defined label.
Otherwise, the user program cannot pass the
compiling.

2. Itis not allowed to use the CJ instruction to jump
into a FOR-NEXT structure.

3. It is allowable to use the CJ instruction to jump
out of or into the MC-MCR structure or SFC status.
However, such operation will damage the logic of
the MC-MCR structure or SFC status and make
the program complex. It is not recommended to do
this.

4 CJ: Conditional jump
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
— — o (s} ] Influenced flag bit
IL:CJ (S) Program steps 3
] Indexed
Operand| Type Applicable elements addressing
S INT Constant‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
B Operand description ®m  Example
S: label number LD MO
B Function description -MU [T o . ] CJ 0
1. When the power flow is valid, the program will ik Wy oy oo ] LD SMO
jump to execute the instruction numbered S. ) MOV 100 DO
2. If the power flow is invalid, the program will not 017 JumptolBLO  CFEND
jump, but execute the instruction following CJ. 1 LEL 0 ik LBL O
®  Note —ﬁ—[ mv 2o o ] LD M1
MOV 200 DO

1. Initial conditions: MO=OFF, M1=0ON. The CJ 0 instruction
is not be executed, and DO is 100. After executing CFEND,
the current cycle of the main program ends in advance, and
the following LD M1 and MOV 200 DO instructions are not
executed.

2. When MO is ON, M1=0N, the program will execute the
CJ 0 instruction, skip over the “MOV 100 200" and CFEND
instructions, and jump to LBL 0 and execute “MOV 200 D0O”
instruction. DO is 200 then.

.5 CFEND: Conditional end from user main program
LAD: Applicable to IVC1 IVC1S IVCIL IVC2L IVC2H
| { CFEND ] Influenced flag bit
IL: CFEND Program steps 1

B Function description

1. When the power flow of the instruction is valid,
the current scan cycle of the main program ends
immediately and the following instructions in the
main program will not be executed.

2. When the power flow of the instruction is invalid,
the instruction enables no action, and the
instruction after it will be executed in order.

H  Note

The CFEND must be used in the main program, or
the program cannot pass the compiling.

®m  Example

The current scan cycle ends LD MO
" CFEND
CEEHD LD SM12
SMiz 10
2 OuUT YO

When the program is running, if MO=OFF, the CFEND
instruction will not enable any action. The following
instructions LD SM12 and OUT YO will be executed. When
MO is ON, the CFEND instruction will be executed, the main
program will end the current scan cycle immediately, and
the following instructions will not be executed.
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6.1.6 WDT: User program watchdog reset

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —1 woT ] Influenced flag bit
IL: WDT Program steps 1

B Function description

When the power flow is valid, the instruction will clear the user program watchdog, and the watchdog will restart timing.

6.1.7 El: Enable interrupt instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— — B 1 Influenced flag bit
IL: El Program steps 1

B Function description

1. When the power flow of the El instruction is valid, the interrupts in the current scan cycle will be enabled.
2. When the El instruction is valid, the interrupt requests will be allowed to join the interrupt request queue to wait for system
response.

6.1.8 DI: Disable interrupt instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|— —— o1 2 Influenced flag bit
IL: DI Program steps 1

B Function description

1. When the power flow is valid, the global interrupt enable flag is inactive, that is, the global interrupt will be off.
2. When the global interrupt enable flag is inactive, the interrupt events will not generate any interrupt request.
H  Note

When the DI instruction is valid, the system will still respond to the unprocessed interrupt requests in the request queue, but
new interrupt events cannot generate interrupt requests.

6.1.9 CIRET: Conditional return from user interrupt subprogram

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| ———-1 cIrRET 1 Influenced flag bit
IL: CIRET Program steps 1

B Function description

When the power flow is valid, the system will quit the current interrupt program immediately.

6.1.10 STOP: User program stop

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|— L stop 1] Influenced flag bit
IL: STOP Program steps 1

B Function description

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

6.1.11 CALL: Calling a subprogram

|LAD: Applicable to IVC1 IVC1S IVC1LIVC2LIVC2H
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|_4 — CALL (SRR _NAME) (PARANI)  (PARANZ) (..} ] Influenced flag bit

Determined by the subprogram

IL: CALL SBR name) (PARAM1) (PARAM2) ... Program steps
(¢ ) ) ) 9 P parameters

B Function description

When the power flow is valid, the system will call the designated subprogram, execute it, and then return to the main program
to execute the instructions following the CALL instruction.

H  Note

1. The subprogram called by the CALL instruction must be defined in advance in the user program, or the program cannot pass
the compiling.

2. The operand element type in the CALL instruction must match the Data Type defined in the local variable table of the
subprogram, or the program cannot pass the compiling.

The following examples demonstrates some illegal matches.

Example 1: In the local variable table of subprogram SBR1, the data type of Operand 1 is DINT/DWORD.

The following usages are illegal:

® CALL SBR1 Z0 (The data type of Z element cannot be DINT/DWORD)

® CALL SBR1 C199 (The data type of elements CO to C199 cannot be DINT/DWORD)

® CALL SBR1 K2X0 (Kn addressing 1=n<3, the data type cannot be DINT/DWORD)

Example 2: In the local variable table of the SBR1 subprogram, the data type of Operand 1 is INT/WORD.

The following usages are illegal:

® CALL SBR1 C200 (The data type of element C200 to C255 cannot be INT/WORD)

® CALL SBR1 K2X0 (Kn addressing 4<n<8, the data type cannot be INT/WORD)

3. The operand element type in the CALL instruction must match the Variable Type defined in the local variable table in the
subprogram, or the program will not pass the compiling.

The following examples demonstrates some illegal matches.

Example: In the local variable table of subprogram SBR1, the operand type of Operand 1 is OUT or IN_OUT.

The following usages are illegal:

® CALL SBR1 321 (constants cannot be changed, therefore it does not match OUT or IN_OUT)

® CALL SBR1 K4X0 (K4X0 is read-only, therefore it does not match OUT or IN_OUT)

® CALL SBR1 SDO (SDO is read-only, therefore it does not match OUT or IN_OUT)

4. The number of the operands in the CALL instruction must match the local variable table of the subprogram, or the program
will not pass the compiling.

6.1.12 CSRET: Conditional return from user subprogram

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
I | | { CSRET 1] Influenced flag bit
IL: CSRET Program steps 1

B Function description

When the power flow is valid, the program will quit the current subprogram and return to the upper level subprogram.
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6.2 Data transmission instruction

6.2.1 MOV: Move word data transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| [ MoV (s} @) 1 Influenced flag bit
IL: MOV (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS |KnLM D SD C T \% V4 R \

B Operand description

S: source operand

D: destination operand

B Function description

When the power flow is valid, the

content of S is assigned to D, and the
value of S remains unchanged.

| Note

1. The MOV instruction supports signed and unsigned integers. If the two
operands are both elements, the data type is signed integer. If the source operand
is a signed integer (for example, -10, +100), the destination operand is also a
signed integer. If the source operand is an unsigned double integer (for example,
100, or 45535), the destination operand will also be an unsigned integer.

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

®m  Example

¥o 500 s00 LD X0
Moy o0 nia ] MOV DO D10

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

6.2.2 DMOV: Move double word data transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — Dwmov (s} o 1 Influenced flag bit
IL: DMOV (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DINT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
D DINT KnY | KnM | KnS |KnLM D SD C \% R \

B Operand description

S: source operand

D: destination operand

B Function description

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

| Note

1. The DMOV instruction supports signed and unsigned double integers. If the two
operands of the instruction are elements, the data types are signed integers. If the
source operand of the instruction is a signed double integer (for example, -10,
+100), the destination operand will also be signed integer. If the source operand is
the unsigned double integer (for example, 100, 45535), the destination operand
will also be unsigned integer.

2. The corresponding element C only supports C200 to C255.

®m  Example

10 50000 50000 LD X0
oy 10 n10 1 DMOV DO D10

When X0 is ON, the content of (DO, D1) is assigned to (D10, D11). (D10, D11) is
50000.
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6.2.3 RMOV: Move floating point number data transmission

LAD: Applicable to IVC1 IVC1S IVC1LIvVC2L IVC2H
| { RMOV (s) ) 1 Influenced flag bit
IL: RMOV (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S |REAL|Constant D \% R \
D |REAL D Y R \

B Operand description

S: source operand

D: destination operand

B Function description

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

®m  Example

10 50000, 50, .. 50000, 50, . . LD X0
e W B 1" Rmov DO D10

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

6.2.4 BMOV: Move data block transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — BMOV (s1) @) s2) ] Influenced flag bit
IL: BMOV (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing

S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \% R \

D INT KnY | KnM | KnS | KnLM D C T \% R \

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

B Operand description

S: source operand, starting element of
data block

D: destination operand, starting
element of data block

S2: size of data block

B Function description

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

®m  Example

10 300 300 LD XO
| - By X L 1 BMOV DO D100 10

When X0 is ON, the contents of 10 elements starting with DO are assigned to 10
elements starting with D100. D100=D0, D101=D1, ..., D109=D?9.
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6.2.5 FMOV: Fill data block instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

| { FMOV (s1) @ (52) ] Influenced flag bit

IL: FMOV (S1) (D) (S2) Program steps 7

(0] d T Applicable elements Indexed

ran e icable elem

pera w PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS |KnLM D C T \% R N
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N

B Operand description

S1: source operand, starting element
of data block

D: destination operand, starting
element of data block

S2: size of data block

B Function description

When the power flow is valid, the
contents of S1 will be filled into S2

elements starting with D element, and the content of S1 remains unchanged.
H  Note

1. When S1, D and S2 use C element, the legal range is CO to C199.

2. S2is larger than or equal to 0.

3. When S1 and D both use Kn addressing, Kn shall be the same.

®m  Example

bl S0 500 LD XO
I—-—[ MOV D0 0100 10 ]
FMOV DO D100 10

When X0 is ON, the content of DO will be filled into 10 elements starting with D100.
D100=D101= ... =D109=D0=500.

6.2.6 DFMOV: Fill data block double word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— —— ooy sz oy (52} 1 | Influenced flag bit

IL: DFMOV (S1) (D) (S2) Program steps 9

Operand| Type Applicable elements Indexe.d
addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
B Operand description H  Note

S1: source operand

D: destination operand, starting
element of data block

S2: size of data block

B Function description

When the power flow is valid, the
contents of S1 will be filled into S2
elements starting with D, and the
content of S1 remains unchanged.

1. When S1, D and S2 use C element, the legal range is C200 to C255.
2. S2is larger than or equal to 0.
3. When S1 and D are both Kn addressing, Kn shall be the same.
®m  Example
LD XO

0 100000 jqaluluuli]
TENDY 20 o H 1 DFMOV DO D10 10

When X0 is ON, the content of (DO, D1) will be filled into 10%x2 units starting with
D10. (D10, D11)=(D12, D13)=...=(D28, D29)=(D0, D1)=100000.
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6.2.7 SWAP: Swap bytes

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H

— H——1{ SWap ) ] Influenced flag bit

IL: SWAP (D) Program steps 3

] Indexed
Operand| Type Applicable elements addressing
D INT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ T ‘ v ‘ z ‘R N
B Operand description ®m  Example
D: destination operand, the word i T LD X0
. I—-—[ SHEF IO 1

element whose high/low bytes are SWAP DO
swapped. When X0 is ON, the high/low bytes in D0=0x1027 (4135) will be swapped and
B Function description saved. DO is then 0x2710 (10000).

When the power flow is valid, the D
element whose high/low bytes has
been swapped will be saved.

6.2.8 XCH: Exchange word

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— ——L XCH 1) ) ] Influenced flag bit
IL: XCH (D1) (D2) Program steps 5
(0] d T Applicable elements Indexed
peran ype pplicable ele addressing
D1 INT KnY | KnM | KnS |KnLM D o] T Y Z R \
D2 INT KnY | KnM | KnS |KnLM D o] T Y Z R \
B Operand description When using the Kn addressing mode, the Kn in D1 and D2 shall be the same.
D1: destination operand1 ®  Example
D2: destination operand2 ¥ 1000 5000 LD XO
. i KCH oo nin 1
B Function description XCHDO D10
When the power flow is valid, D1 and When X0 is ON, DO and D10 will exchange their values. Before the execution, DO
D2 will exchange their values. is 5000 and D10 is 1000. After the execution, DO is 1000 and D10 is 5000

| Note
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6.2.9 DXCH: Exchange double word instruction

LAD: Applicable to IVC1 IVC1S IVC1IL IVC2L IVC2H

— ——{ DXCH @) o2 ] Influenced flag bit

IL: DXCH (D1) (D2) Program steps 7

(0] d T Applicabl | t Indexed
ran Icable elements

pera ype PP addressing
D1 DINT KnY | KnM | KnS |KnLM D Z R J
D2 DINT KnY | KnM | KnS | KnLM D T Z R J

B Operand description

D1: destination operand1

D2: destination operand2

B Function description

When using the Kn addressing mode, the Kn in D1 and D2 shall be the same.

®m  Example
LD X0
%0 1000000 SO00000
I¥CH IO 0in ] DXCH DO D10

When the power flow is valid, D1 and
D2 will exchange their values.
| Note

6.2.10 PUSH: Push instruction

When X0 is ON, (D0,D1) and (D10,D11) will exchange their values. Before the
execution and (DO, D1) is 5000000, (D10, D11) is 1000000. After the execution,
(DO, D1) is 1000000 and (D10, D11) is 5000000.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

—— —— PUSH (50 w (52) 1 | Influenced flag bit

IL: PUSH (S1) (D) (S2) Program steps 7

(0] d T Applicabl | t Indexed

ran icable elements

pera ype PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD T VA R N
D INT D \
S2 INT |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD T \% VA R N

B Operand description

S1: push value

D: the number of elements in the stack.
It is also the element at the stack
bottom.

S2: stack size

B Function description

1. When the power flow is valid, the
value of S1 will be pushed onto the top
of the stack with D element as the
bottom, and D will increase by 1. At
this time, the address of the stack top
unit is the address of D plus the value
of D.

2. When the value of D reaches S2,
one more push instruction will set the
operation carry flag (SM181) to 1, and
the push operation will not be
executed.

H  Note

1. When the stack is illegal (for example, when the stack size<0, the number of
elements in the stack<0, or when the stack size is beyond the limit), the system will
report “Definition error of stack operated”.

2. The stack size does not include the stack bottom element (the element
designated by D).

3. S2 indicates the stack size, range>0.

®m  Example

}_‘MD 1000 a LD MO

4 B e ' PUSH DO D100 10
Stack
pointer

Do| |D110|D109|D108|D107|D106|D105| D104|D103|D102|D101 D100

1. When MO is ON, push DO into the stack with D100 as the stack bottom.
2. Before the execution, DO is 1000, D100 is 8 and D109 is O.
3. After the execution, DO is 1000, D100 is 9 and D109 is 1000.
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6.2.11 FIFO: First-in-first-out instruction

LAD: Applicable to IVC1 IVC1S IVC1IL IVC2L IVC2H
|— —— Fr0 on (2) (s) 1 | Influenced flag bit
IL: FIFO (D1) (D2) (S) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
D1 INT D v R J
D2 INT KnY | KnM | KnS | KnLM D C T \% Z | R J
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
B Operand description limit), the system will report “Definition error of stack operated”.
D1: the number of elements in the stack. Its 2. The stack size does not include the stack bottom element (the

element address plus 1 is the address of the stack
head.

D2: storage register for popped value

S: queue size

B Function description

1. When the power flow is valid, the value of the
stack head (the element immediately following D1)
with D1 as the queue head is assigned to D2. At
the same time, the value of D1 subtracts 1, the
contents of the S units after D1 will move forward,
and the last unit is filled with 0.

2. When D1 is 0, it indicates that the stack is
empty, the zero flag (SM180) will be set 1.

H  Note
1. When the stack is illegal (for example, when the

stack size<0, the number of elements in the
stack<0, or when the stack size is beyond the

element designated by D1)
3. Sindicates the stack size, range>0.
®m  Example

Mo a 1000 LD MO
— FIF0 D00 o0 10

"FIFO D100 DO 10

Stack
pointer

[ o | [p110[p109 D108] b107] D10d D105| D104] D103 Dr02] Dr01[ D100] | oo |

STV LLLVLRLLVLYLY U =

1. When MO is ON, the content of D101 is filled into DO, and at the
same time the contents of D101~D110 move forward, and the
D110 is filled with 0.

2. Before the execution: D0=0, D100=10, D101=1000,
D102=2000, ..., D109=9000, D110=10000.
3. After the execution: D0=1000, D100=9, D101=2000,

D102=3000,..., D109=10000, D110=0.
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6.2.12 LIFO: Last-in-first-out instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —{ LIFO w1 n2) (s) Influenced flag bit
IL: LIFO (D1) (D2) (S) Program steps 7
o} dT Applicable element Indexed
perand| Type pplicable elements addressing
D1 INT D v R J
D2 INT KnY | KnM | KnS | KnLM D c T \% Z | R \
S INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R N
B Operand description 3. Sindicates the stack size, range>0.
D1: the number of elements in the queue. lts element B Example
address plus 1 is the address of the queue’s head. o é T
D2: storage register for popped value L e mmg 2 i ]
LD MO

S: queue size
B Function description

1. When the power flow is valid, the value of the stack head
with D1 as the stack bottom is assigned to D2, and at the
same time the value of D1 subtracts 1.

2. When D1 is 0, it indicates that the stack is empty, the zero
flag (SM180) will be set 1.

H  Note

1. When the stack is illegal (for example, when the stack
size<0, the number of elements in the stack<0, or when the
stack size is beyond the limit), the system will report
“Definition error of stack operated”.

2. The stack size does not include the stack bottom element
(the element designated by D1)

LIFO D100 DO 10

Stack
pointer

|D110|D109|D108|D107|D106|D105|D104|D103|D102|D101|D100|

1. When MO is ON, the content of D110 is assigned to DO,
the content of units D101~D110 remain unchanged.

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

3. After the execution: D0=10000, D100=9, D101=1000,
D102=2000, ..., D109=9000, D110=10000.
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6.2.13 WSFR: Shift right word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { WsR (52 ) (s2) (s3) 1 | Influenced flag bit | Zero, carry, borrow
IL: WSFR (S1) (D) (S2) (S3) Program steps 9
(0] d T Applicabl | t Indexed
icable elements
perand) 1ype PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D C T \% R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
S3 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
B Operand description - o b
b—{ #sSFE DD 01a0 10 3 1
S1: source operand
D: destination operand, starting unit of word string LD X0
WSFR DO D100 10 3

S2: size of destination word queue

S3: number of words filled rightward

B Function description

When the power flow is valid, the contents of S2 units
starting with D unit will move rightward S3 words. The
rightmost S3 units will be discarded. At the same time, the
contents of S3 units starting with S1 will be filled into the left
end of the word string.

H  Note

1. The elements with smaller SN are at the right, and the
elements with larger SN are at the left.

2. 8220, S3=0.

3. 82=83.

4. When S1 and D both use Kn addressing, Kn shall be the
same.

®m  Example

EIEIE]
VAR

(7 S
D109|D108|D107[D106|D105 D104|D103|D102|D101|D100|
1 ____ __

1. When MO is ON, the contents of 10 units starting with

D100 unit will move rightward 3 words. The rightmost units

D102~D100 will be discarded. At the same time, the

contents of the 3 units starting with DO will be filled into the

left end of the word string.

D2=300, D1=200, DO0=100.
D107=8000, D106=7000,
D103=4000, D102=3000,

2. Before the execution:
D109=10000, D108=9000,
D105=6000, D104=5000,
D101=2000, D100=1000.

3. After the execution: DO~D2 remain unchanged, D2=300,
D1=200, D0=100. D109=300, D108=200, D107=100,
D106=10000, D105=9000, D104=8000, D103=7000,
D102=6000, D101=5000, D100=4000.
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6.2.14 WSFL: Shift left word instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — WSFL (s1) o) (s2) (58} 1 | Influenced flag bit | Zero, carry, borrow
IL: WSFL (S1) (D) (S2) (S3) Program steps 9
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \% R N
D INT KnY | KnM | KnS | KnLM D C T \% R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S3 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

B Operand description

S1: source operand

D: destination operand, starting unit of
word string

S2: size of destination word queue
S83: number of words filled for right
forward

B Function description

When the power flow is valid, the
contents of S2 units starting with D
unit will move leftward S3 words. The
leftmost S3 units will be discarded. At
the same time, the contents of S3
units starting with S1 will be filled into
the right end of the word string.

H  Note

1. The elements with smaller SN are
at the right, and the elements with
larger SN are at the left.

2. S220, S3=20.

3. S2=S3.

4. When S1 and D both use Kn addressing, Kn shall be the same.
®m  Example

X0 100 100
F—— &SFL IO niog 10 3 1

LD XoO
WSFL DO D100 10 3

EJENED

|Dl09|Dl08|Dl07|Dl06|D105|D104|D103|D102|D101|D100|

—~ =7

1. When X0 is ON, the contents of 10 units starting with D100 will move leftward 3
words. The leftmost units D109~D107 will be discarded. At the same time, the
contents of the 3 units starting with DO will be filled into the right end of the word
string.

2. Before the 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 the execution: DO~D2 remain unchanged: D2=300, D1=200, D0=100.
D109=7000, D108=6000, D107=5000, D106=4000, D105=3000, D104=2000,
D103=1000, D102=300, D101=200, D100=100.




Programming manual of IVC series small PLC Chapter 6 Application instructions 83
6.3 Integer math instruction
6.3.1 ADD: Add integer instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —{ ADD (51) (52) o Influenced flag bit | Zero, carry, borrow
IL: ADD (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
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 \
D INT KnY | KnM | KnS | KnLM D C T \% z R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

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

2. When the operation result (D) is larger than 32767, the
carry flag bit (SM181) will be set. When the operation result
is 0, the zero flag bit (SM180) will be set. When the operation

6.3.2 SUB: Subtract integer instruction

result is less than -32768, the borrow flag bit (SM182) will be
set.
®m  Example

| 10 1000 2000 3000

D T0 11 110 1
LD XoO
ADD DO D1 D10

When X0 is ON, add DO (1000) and D1 (2000), and assign
the result to D10, D10=3000.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —{ s (51} (52) o} Influenced flag bit | Zero, carry, borrow
IL: SUB (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing

S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

D INT KnY | KnM | KnS | KnLM D C T \% V4 R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

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

2. When the operation result (D) is larger than 32767, the
carry flag bit (SM181) will be set. When the operation result
is 0, the zero flag bit (SM180) will be set. When the operation

result is less than -32768, the borrow flag will be set bit
(SM182).
®m  Example

X0 1000 2000 -1000
SUE i} ni nin 1

LD XO

SuUuB DO D1 D10

When X0 is ON, DO (1000) subtracts D1 (2000), and the
result -1000 is assigned to D10.
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6.3.3 MUL: Multiply integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —t . sp (s2) @) 1 Influenced flag bit
IL: MUL (S1) (S2) (D) Program steps 8
Indexed
Operand| Type Applicable elements )
addressing

S1 INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% z R N

S2 INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% z R N

D DINT KnY | KnM | KnS | KnLM D C \% R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

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

6.3.4 DIV: Divide integer instruction

| Note

The operation result of MUL instruction is a 32-bit data.
®m  Example

| 10 1000 2000 2000000
ML 10 il D10 1

LD XoO

MUL DO D1 D10

When X0 is ON, DO (1000) multiplies D1 (2000), and the
result 2000000 is assigned to (D10, D11).

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— — v s (s2) @ ] Influenced flag bit
IL: DIV (S1) (S2) (D) Program steps 7
Indexed
Operand| Type Applicable elements )
addressing

S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N

D INT KnY | KnM | KnS | KnLM D C T \Y, Z R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

When the power flow is valid, S1 is divided by S2, and the
operation result is assigned to D (D includes 2 units, one
storing the quotient, the other storing the remainder).

H  Note

S2#0, otherwise, the system will report “Divided by 0 error”,
and the instruction will not be executed.
®m  Example

| %0 2500 1000 2

IIV Do o1 D10 1
LD XoO
DIV DO D1D10

When X0 is ON, DO (2500) is divided by D1 (1000), the
result is assigned to (D10, D11). D10=2, D11=500.
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6.3.5 SQT: Square root integer instructions

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|_| |_[ SQT (5) 69) ] Influenced flag bit | Zero, carry, borrow

IL: SQT (S) (D) Program steps 5

(0] da T Applicable elements Indexed

eran e

P w PP addressing
S INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS | KnLM D C T \% Z R N

B Operand description

S: source operand
D: destination operand
B Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.
When the operation result rounds off

the decimal fraction, the borrow flag bit (SM182) will be set.
H  Note

S20, otherwise, the system will report operand error, and the instruction will not be
executed.
®m  Example

i 1000 S LD XO
. He 1" sQT DO D10

When X0 is ON, extract DO (1000), and assign the result to D10, D10=31.

6.3.6 INC: Increment integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { INC o) ] Influenced flag bit
IL: INC (D) Program steps 3
(0] d T Applicable elements Indexed
eran e
P w PP addressing
D INT ‘ ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘ ‘ D ‘ ‘ c ‘ T ‘ v ‘ z ‘ R N

B Operand description
D: destination operand

B Function description

When the power flow is valid, D
increases by 1.
H  Note

This instruction is a cyclic increase instruction. Range: -32768~32767. The
supported range of C element: CO~C199.
®m  Example

0 1001 LD XO
I—-—[ I o 1
INC DO

When X0 is ON, DO (1000) is increased by 1. After the execution, DO is 1001.
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6.3.7 DEC: Decrement integer instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — DEC ) ] Influenced flag bit
IL: DEC (D) Program steps 3
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
D INT | |KnY|KnM|KnS|KnLM| |D| |C|T|V|Z|R

B Operand description

D: destination operand

B Function description

When the power flow is valid, D
decreases 1.

H  Note

This instruction is a cyclic decrease instruction, with the range of -32768~32767.
®m  Example
LD XO

| K0 g9d
DEC jili] 1 DEC DO

When X0 is ON, DO (1000) decreases 1. After the execution, D0=999.

6.3.8 VABS: Integer absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| ——{ VABS s o) ] Influenced flag bit | Zero, carry, borrow
IL: VABS (S) (D) Program steps 5
Operand| Type Applicable elements Indexe.d
addressing
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

B Operand description

S: source operand

D: destination operand

B Function description

When the power flow is valid, get the
absolute value of S and assigniit to D.
H  Note

The range of S shall be -32767~32767. When S is -32768, the system will report
operand error, and the instruction will not be executed.
®m  Example

LD XO

Xo =1000 1000
| s R e 1 VABS DO D10

When X0 is ON, get the absolute value of DO (-1000), and assign the result to D10.
D10=1000.

6.3.9 NEG: Negative integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— —— NEG (s) @) ] Influenced flag bit | Zero, carry, borrow

IL: NEG (S) (D) Program steps 5

(0] dT Applicable el nts Indexed

ran e icable eleme

pe w PP addressing
S INT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R
D INT KnY | KnM | KnS | KnLM D C T \% VA R N

B Operand description

S: source operand

D: destination operand

B Function description

When the power flow is valid, get the
negative value of S and assign the
result to D.

H  Note

The range of S shall be -32767~32767. When S is -32768, the system will report
operand error, and the instruction will not be executed.
®m  Example

LD XO

X0 1000 —1000
I—-—[ REG DO o ] NEG DO D10

When X0 is ON, get the negative value of DO (1000) and assign the result to D10.
D10=-1000.
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6.3.10 DADD: Add double integer instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— ——{ DADD (s1) (s2) 2 Influenced flag bit | Zero, carry, borrow
IL: DADD (S1) (S2) (D) Program steps 10
Operand| Type Applicable elements Indexe.d
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS |[KnLM [KnSM| D SD C \% R \
S2 DINT [Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R Y
D DINT KnY | KnM | KnS | KnLM D C \% R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

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

2. When the operation result (D)>2147483647, the carry flag
bit (SM181) will be set. When the operation result is 0, the

6.3.11 DSUB: Subtract double integer instruction

zero flag bit (SM180) will be set. When the operation
result<-2147483648, the borrow flag bit (SM182) will be set.
Example

X0 100000 200000 300000
DIADD o Dz o 1

LD X0

DADD DO D2 D10

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

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

| { DSUB (51} (52) 2 Influenced flag bit | Zero, carry, borrow

IL: DSUB (S1) (S2) (D) Program steps 10

(0] d T Applicabl | t Indexed
n icable elements

pera ype PP addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD C \% R N
S2 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \Y, R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

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

2. When the operation result (D)>2147483647, the carry flag
bit (SM181) will be set. When the operation result is 0, the

zero flag bit (SM180) will be set. When the operation
result<-2147483648, the borrow flag bit (SM182) will be set.

®m  Example

X0 100000 200000 -100000
ISUE DO oz o 1

LD XO

DSUB DO D2 D10

When X0 is ON, the value (100000) of (DO, D1) subtracts the
value (200000) of (D2,D3), and the result -100000 is
assigned to (D10, D11).
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6.3.12 DMUL: Multiply double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — DMUL (51 (52} o) 1 | Influenced flag bit
IL: DMUL (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \% R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

When the power flow is valid, S1
multiplies S2, and the result is
assigned to D.

| Note

The result of the DMUL instruction is a 32-bit data, and overflow may occur.
®m  Example

10 83000 2000 16000000 LD XO
}—-—[ IML 10 2 1o 1
DMUL DO D2 D10

When X0 is ON, the value (83000) of (DO, D1) multiplies the value (2000) of (D2,D3),
and the result 1660000000 is assigned to (D10, D11).

6.3.13 DDIV: Divide double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { DbV (s1) (s2) o ] Influenced flag bit
IL: DDIV (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS [KnLM | KnSM D SD C \% R
S2 DINT [Constant| KnX | KnY | KnM | KnS [KnLM | KnSM D SD C \% R N
D DINT KnY | KnM | KnS |KnLM D C \Y, R N
B Operand description H  Note

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

When the power flow is valid, S1 is
divided by S2, and the operation result
is assigned to D (D includes 4 units,
with the first two storing the quotient,
the other two storing the remainder).

S2#0, otherwise, the system will report “Divided by 0 error”, and the instruction will
not be executed.
®m  Example

| 1w 53000 2000 41 LD X0
DOI¥ DO ik 1o ] DDIV DO D2 D10

When X0 is ON, the value (83000) of (DO, D1) is divided by the value (2000) of (D2,
D3), and the result is assigned to (D10, D11) and (D12,D13). (D10, D11)=41, (D12,
D13)=1000.
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6.3.14 DSQT: Square root double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|_| ——{ DsQT s) o ] Influenced flag bit

IL: DSQT (S) (D) Program steps 7

(0] da T Applicable elements Indexed

ran ical

pera ype PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R N

B Operand description H  Note

S: source operand
D: destination operand
B Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.
When the operation result rounds off
the decimal fraction, the borrow flag bit
(SM182) will be set.

S20, otherwise, the system will report operand error, and the instruction will not be
executed.
®m  Example

LD XO

| 10 83000 286
I5qT D0 il ]
DSQT DO D10

When X0 is ON, extract the value (83000) of (DO, D1), and assign the result to
(D10, D11). (D10, D11)=288.

6.3.15 DINC: Increment double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —{ DINC @) Influenced flag bit
IL: DINC (D) Program steps 4
Indexed
Operand| Type Applicable elements address
ing
D | DINT ‘ ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N

B Operand description
D: destination operand
B Function description

When the power flow is valid, D
increases 1.
B Note

1. This instruction is a cyclic increase
instruction.

Range: -2147483648~2147483647.
2. The supported range of C element: C200~C255.
®m  Example
LD XO

| X0 100001
DINC DO ]
DINC DO

When X0 is ON, the value (100000) of (DO, D1) increases 1. After the execution,
(DO, D1)=100001.
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6.3.16 DDEC: Decrement double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| I_[ DDEC (o} ] Influenced flag bit
IL: DDEC (D) Program steps 4
(0] d T Applicable elements Indexed
eran e
P w PP addressing
D | DINT ‘ ‘ KnY ‘ KnM ‘ KnS ‘ KnLM ‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N

B Operand description
D: destination operand
B Function description

When the power flow is valid, D
decreases 1.
B Note

This instruction is a cyclic decrease instruction.
Range: -2147483648~2147483647.
®m  Example

%0 99993 LD XO
I—-—[ ODEC D0 ]
DDEC DO

When X0 is ON, the value (100000) of (DO, D1) decreases 1. After the execution,
(DO, D1)=99999.

6.3.17 DVABS: Double integer absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|_| |_[ DVABS (5) (D) ] Influenced flag bit | Zero, carry, borrow

IL: DVABS (S) (D) Program steps 7

(0] dl T Applicable elements Indexed

eran e

P w PP addressing
S DINT [Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \Y, R \

B Operand description

S: source operand

D: destination operand

B Function description

When the power flow is valid, get the

absolute value of S and assign the
result to D.

| Note

The range of S shall be -2147483647~2147483647. When S is -2147483648, the
system will report operand error, and the instruction will not be executed.
®m  Example

10 -100000 100000 LD XO
I—-—< IVAES DO 10 ]
DVABS DO D10

When X0 is ON, get the absolute value (-100000) of (DO, D1) and assign the result
to (D10, D11). (D10, D11)=100000.
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6.3.18 DNEG: Negative double integer instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| I—[ DNEG (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL: DNEG (S) (D) Program steps 7
(0] da T Applicable elements Indexed
ran
pera ype PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D |DINT KnY | KnM | KnS | KnLM D C \% R Y

B Operand description

S: source operand

D: destination operand

B Function description

When the power flow is valid, get the
negative value of S and assign the
result to D.

H  Note

The range of S shall be -2147483647~2147483647. When the value of S is
-2147483648, the system will report operand error, and the instruction will not be
executed.

®m  Example
LD XO

o 100000 -100000
DHEG IO nia 1 DNEG DO D10

When X0 is ON, get the negative value (100000) of (DO, D1), and assign the result
to (D10, D11). (D10, D11)=-100000.

6.3.19 SUM: Sum integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|—| —{ S (51 (527 (o) 1 | Influenced flag bit | Zero, carry, borrow

IL: SUM (S1) (S2) (D) Program steps 8

(0] dm Applicable elements Indexed
ran e icable elem

pe w PP addressing
S1 INT KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D DINT KnY | KnM | KnS | KnLM D C \% R N

B Operand description

S1. source operand, starting unit of
summing

S2: source operand, number of units
to be summed up

D: destination operand,
result

summing

B Function description

When the power flow is valid, the
contents of S2 units starting with the
starting unit (S1) will be summed up,
and the summing result is assigned to
the D unit.
H  Note

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

2. 0=82<255, or system will report
operand error.

3. Since D is a 32-bit data, the carry and borrow flags are constantly 0, and the
zero flag is determined by the final summing result.
®m  Example

SO 1000 LD SMO
[ L WOV o100 zzm ! MOV 1000 DO
U mov  zooo0 D1 ] MOV 2000 D1
3000
T — - ] MOV 3000 D2
A MOV 4000 D3
gOmE S . MOV 5000 D4
5000
I moy 5000 4 ] LD XO
%0 1000 15000 SUM DO 5
@ =W IO 5 1100 ] D100

When X0 is ON, the integers of 5 elements starting from DO will be summed up,
and the result is assigned to (D100, D101), (D100, D101)=D0+...+D4=15000.
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6.3.20 DSUM: Sum double integer instruction

LAD: Applicable to IVC1 IVC1S IVCIL IVC2L IVC2H
|—| —{ DsM (s1) s2) o) 1 | Influenced flag bit | Zero, carry, borrow
IL: DSUM (S1) (S2) (D) Program steps 9
] Indexed
Operand| Type Applicable elements addressing
S1 |DINT KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C Y, R N
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D |DINT KnY | KnM | KnS |KnLM D c Y, R N
B Operand description 0<S2<255, or the system will report operand error.
S1: source operand, starting unit of B Example
summing Er {o0oan LD SMO
S2: source operand, number of data to gndy  goreon S ] DMOV 100000 DO
be summed up wov o ) DMOV 200000 D2
- i i i F00000
D: Idestlnatlon operand, summing A s— g ] DMOV 300000 D4
result g o000 DMOV 400000 D6
B Function description !
500000 DMOV 500000 D8
When the power flow is valid, the W SHER & ! LD X0
f S2x2 units starting with the _ m 1 omm ow s poo ]
contents o g DSUM DO 5 D100

starting unit (S1) will be summed up,
and the summing result is assigned to
the D unit.
H  Note

When X0 is ON, the double integers of 5x2 units starting with DO will be summed
up, and the result is assigned to (D100, D101).
(D100,D101)=(D0,D1)+ ...+(D8,D9)=1500000.

6.4 Floating-point arithmetic operation instruction

6.4.1 RADD: Add floating point number instruction
IVC1 IVC1S IVC1L
LAD: Applicable to IVC2L IVC2H
— ——{ RADD ) 52 i)
| (51 (52/ © ] Influenced flag bit | Zero, carry, borrow
IL: RADD (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 |REAL|Constant D \% R \
S2 |REAL|Constant D \% R \
D |REAL D v R J

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

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

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e+038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.
®m  Example

LD XO

1] =10000. 2. . 2000 500. . . -7T399.70. . .
| o E ¥ K LA RADD DO D2 D10

When X0 is ON, add the value (-10000.2) of (DO, D1) and the value (2000.5) of (D2,
D3), and the result -7999.7 is assigned to (D10, D11).
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6.4.2 RSUB: Substract floating point number instruction
IVC1 IVC1S IVCIL
LAD: Applicable to ¢ c1S
| [ RSUB (s1) (s2) o ] IVC2L IVC2H
| Influenced flag bit | Zero, carry, borrow
IL: RSUB (S1) (S2) (D) Program steps 10
o] d |T Applicable element Indexed
peran ype pplicable elements addressing
S1 REAL| Constant D v R Y
S2 REAL| Constant D v R Y
D REAL D Y R \

B Operand description

S1: source operand1
S2: source operand?2
D: destination operand

B Function description

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

2. When the operation result (D) is not within
(-1.701412e+038)~(1.701412e+038), the carry flag bit
(SM181) will be set. When the operation result is 0, the zero
flag bit (SM180) will be set.

6.4.3 RMUL: Multiply floating point number instruction

®m  Example
X0 -10000. 2. .. 2000500, . -12000.7. .
REUB il ] oz nio
LD XO

RSUB DO D2 D10

When X0 is ON, the value (2000.5) of (D2, D3) is subtracted
from the value (-10000.2) of (DO, D1), and the result
-12000.7 is assigned to (D10, D11).

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { RMUL s1) (s2) ) 1 [ Influenced flag bit | Zero, carry, borrow
IL: RMUL (S1) (S2) (D) Program steps 10
(0] d T Applicabl | t Indexed
ran icable elements
pera ype PP addressing
S1 |REAL|Constant D \% R \
S2 |REAL|Constant D \% R \
D |REAL D v R J
B Operand description ®m  Example
S1: source operand1 | %0 -10000, 2. . 2000 500, 2000540, .
EMUIL 1O 2 D10 1
2: r rand2
S2: source operand LD X0

D: destination operand

B Function description

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

2. When the operation result (D) is not within
(-1.701412e+038)~(1.701412e+038), the carry flag bit
(SM181) will be set. When the operation result is 0, the zero
flag bit (SM180) will be set.

RMUL DO D2 D10

When X0 is ON, the value (-10000.2) of (DO, D1), multiplies
the value (2000.5) of (D2, D3), and the result -20005400.0 is
assigned to (D10, D11) (actually the product is -20005400.1,
but is rounded off to the calculation precision).



Programming manual of IVC series small PLC Chapter 6 Application instructions 94
6.4.4 RDIV: Divide floating point number instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| 1 RDIV (51) (52) 2 1 | Influenced flag bit | Zero, carry, borrow
IL: RDIV (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 |REAL|Constant D \% R \
S2 |REAL|Constant D \% R \
D |REAL D v R J
B Operand description
H  Note

S1: source operand1

S2: source operand?2

D: destination operand

B 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 not
within (-1.701412e+038)~(1.701412¢
+038), the carry flag bit (SM181) will
be set. When the operation result is 0,
the zero flag bit (SM180) will be set.

S2#0, or the system will report “Divided by 0 error”, and the RDIV instruction will
not be executed.
®m  Example

1] =10000. 2, . 2000.500. .. -4, 933350
RDTV IO Iz o10 1

When X0 is ON, the value -10000.2 of (DO, D1) is divided by the value 2000.5 of
(D2, D3), and the result -4.998850 is assigned to (D10, D11).

LD XoO
D2 D10

6.4.5 RSQT: Square root floating point number instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| I—[ RSQT (5) (D) :| Influenced flag bit | Zero, carry, borrow
IL: RSQT (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S |REAL |Constant D \% R \
D |REAL D v R J

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

H  Note

S20, or the system will report operand error, and the instruction will not be
executed.

®m  Example

0 10000, 20, . . 100; 000999
ESAT IO 110 1

When X0 is ON, extract the value (10000.2) of (DO, D1), and assign the result
100.000999 to (D10, D11).

LD XoO
D10
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6.4.6 RVABS: Floating point number absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — RVABS (s) o) Influenced flag bit
IL: RVABS (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S REAL | Constant D \% R
D |REAL D Y R N
B Operand description | X0 -10000. 2. .. 10000, 20. . .
RVABS DO D0 1
S: source operand
D: destination operand LD XO

B Function description

When the power flow is valid, get the absolute value of S and
assign the value to D.
®m  Example

RVABS DO D10

When X0 is ON, get the absolute value (10000.2) of (DO, D1),
and assign the result to (D10, D11).

6.4.7 RNEG: Negative floating point number instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—] +—{ RNEG (s) ) Influenced flag bit | Zero, carry, borrow
IL: RNEG (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S REAL |Constant D \% R
D |REAL D Y R N

B Operand description

S: source operand
D: destination operand
B Function description

When the power flow is valid, get the negative value of S and
assign the result to D.

6.4.8 SIN: Floating point number SIN instruction

®m  Example

X0 10000, 20, .. -10000.2, ..
EWEG DO oo 1

LD XO

RNEG DO D10

When X0 is ON, get the negative value -10000.2 of (DO, D1)
and assign the result to (D10, D11).

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| I SIN s/ @) Influenced flag bit | Zero, carry, borrow
IL: SIN (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S |REAL|Constant D Vv R N
D |REAL D Y R N

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get the SIN value of S (unit:
radian), and assign the result to D.

2. When the operation result (D) is 0, the zero flag bit
(SM180) will be set.

®m  Example

X0 1.570000 1. 000000
SIN jili] o0 1

LD XO

SIN DO D10

When X0 is ON, get the SIN value of (DO, D1)=1.57, and
assign the value 1 to (D10, D11).
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6.4.9 COS: Floating point number COS instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|_| |_[ Co5 (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL:COS (S) (D) Program steps 7
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
S |REAL|Constant D \% R N
D |REAL D Y R \

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get
the COS value of S (unit: radian), and
assign the result to D.

2. When the operation result (D) is 0, the zero flag bit (SM180) will be set.
®m  Example

¥0 3.140000 -0, 999599 LD X0
=l 2 1 COS D0 D10
When X0 is ON, get the COS value of (DO, D1) 3.14, and assign the result
-0.999999 to (D10, D11).

6.4.10 TAN: Floating point number TAN instruction

LAD:

|—| —{ TN &

Applicable to IVC1 IVC1L IVC2L IVC2H

) ]

Influenced flag bit | Zero, carry, borrow

IL: TAN (S) (D) Program steps 7
(0] dT Applicable el t Indexed
eran e icable elements
P » PP addressing
S |REAL |Constant D \% R \
D |REAL D Y R \

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get
the TAN value of S (unit: radian), and
assign the result to D.

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e +038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.
®m  Example

LD XO

i 1. 570000 A et L | e
| _— W g ] TAN DO D10

When X0 is ON, get the TAN value of (DO, D1) 1.57, and assign the result
1255.848398 to (D10, D11).
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6.4.11 POWER: Floating point number exponentiation instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|—| — POWER (51} (52} o} 1 | Influenced flag bit | Zero, carry, borrow

IL: POWER (S1) (S2) (D) Program steps 10

(0] da T Applicable elements Indexed
ran e ica

pera » PP addressing
S1 |REAL|Constant D v R \
S2 |REAL|Constant D \% R N
D |REAL D Y R \

B Operand description

S1: source operand1

S2: source operand?2

D: destination operand

B Function description

1. When the power flow is valid, get
the S2th power of S1, and assign the
result to D.

2. When the operation result (D) is not
within (-1.701412e+038)~(1.701412¢
+038), the carry flag bit (SM181) will

be set. When the operation result is 0, the zero flag bit (SM180) will be set.
H  Note

1. When S1=0 and S2<0, the system will report operand error, and the instruction
will not be executed.
2. When S1<0 and the mantissa of S2 is not 0, the system will report operand error,
and the instruction will not be executed.
®m  Example

LD XO

X0 55, 000000 3. 000000 16B375. 0. . .
FOVER 10 2 REESSE POWER DO D2 D10

When X0 is ON, get the (D2, D3)" power of (DO, D1) (i.e. 55.0*%), and assign the
result 166375.0 to (D10, D11).

6.4.12 LN: Floating point number LN instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|_| |_[ LN (S) (D) ] Influenced flag bit | Zero, carry, borrow

IL:LN (S) (D) Program steps 7

(0] d T Applicable elements Indexed

ran e icable elem

pera w PP addressing
S |REAL|Constant D \% R \
D |REAL D Y R \

B Operand description

S: source operand
D: destination operand
B Function description

1. When the power flow is valid, get
the LN value of S1, and assign the
result to D.

2. When the operation result (D) is not
within (-1.701412e+038)~(1.701412¢

+038), the carry flag bit (SM181) will be set. When the operation result is 0, the
zero flag bit (SM180) will be set.
®m  Example

LD XO

| 10 1000.000. . . 6. 907755
I¥ Do 110 1
LN DO D10

When X0 is ON, get the LN value of (DO, D1) 1000.0, and assign the result
6.907755 to (D10, D11).
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6.4.13 EXP: Floating point number EXP instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|_| |_[ EXP (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL: EXP (S) (D) Program steps 7
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
S |REAL|Constant D \% R \
D |REAL D Y R \

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get
the EXP value of S, and assign the
result to D.

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e +038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.
®m  Example

LD X0

X 10, 000000 2202646, ..
BE Do i ] EXP DO D10

When X0 is ON, get the EXP value of (DO, D1) “10.0”, and assign the result
22026.464844 to (D10, D11).

6.4.14 RSUM: Sum floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| —{ RSIM (51) (52) o 1 | Influenced flag bit | Zero, carry, borrow
IL: RSUM (S1) (S2) (D) Program steps 9
] Indexed
Operand| Type Applicable elements addressing
S1 |REAL D v R \
S2 INT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D \% R N
D |REAL D v R J
B Operand description 2. When overflow occurs, the summing operation will stop.
81: source operand, starting unit of B Example
summing SMo 10000.08. .. LD SMO
. —— EmOv  10000.1 o0 ]
S2: source operand, number of units G i RMOV 10000.1 DO
to be summed up { mov zoooz pz ] RMOV 20000.2 D2
- i i i 30000, 30. ..
D: destination operand, summing [ om0y 30000.3 1 ] RMOV 30000.3 D4
result oy o SR RMOV 40000.4 D6
B Function description ?
ST RMOV 50000.5 D8
When the power flow is valid, the { EMO¥ Sooo0.5 I8 ] LD X0
contents of S2x2 units starting with S1 -“U ¢ S 53”00-09---5 5?33”1-5--] RSUM DO 5 D100

will be summed up, and the floating
point number summing result is
assigned to the D unit.

H  Note

1. 0=82<255, or the system will report
operand error.

When X0 is ON, the floating point numbers of the 5x2 units starting with DO will be
summed up, and the result is assigned to (D100, D101). (D100, D101)=(DO0, D1)
+ ... + (D8, D9)=150001.5.

6.4.15 ASIN: Floating point number ASIN instruction

LAD:
— +——C a3

=

Applicable to IVC2H

(el ] Influenced flag bit | Zero, carry, borrow
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IL: ASIN (S) (D) Program steps 7
(0] d T Applicabl | t Indexed
eran e icable elements
P » PP addressing
S  |REAL|Constant D \% R N
D |REAL D v R Y

B Operand description

S: source operand
D: destination operand
B Function description

1. When the power flow is valid, get
the SIN-1 value of S, and assign the
result to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

H  Note

When S>1 or S<-1, the system will report operand error and will not execute the
conversion. D will not change.

®m  Example

LD SMO

ASIN DO D10

When SMO is ON, get the SIN-1 value of (D0, D1)(0.500000), and assign the result
0.523599 to (D10, D11).

M0 0.500000 00523599
ASING IO oo 1

6.4.16 ACOS: Floating point number ACOS instruction

LAD: Applicable to IVC2H

— +—" acos & el ] Influenced flag bit | Zero, carry, borrow

IL: ACOS (S) (D) Program steps 7

(0] d T Applicable el nts Indexed

ran e icable eleme

pera » PP addressing
S  |REAL|Constant D \% R \
D |REAL D v R \

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get
the COS™ value of S, and assign the
result to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

H  Note

When S>1 or S<-1, the system will report operand error and will not execute the
conversion. D will not change.

®m  Example

LD SMO

ACOS DO D10

When SMO is ON, get the COS-1 value of (DO, D1)(0.500000), and assign the
result 1.047198 to (D10, D11).

2] 0.500000  1.047193
ACOS oo nin ]
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6.4.17 ATAN: Floating point number ATAN instruction

LAD: Applicable to IVC2H
— T arCos ) el ] Influenced flag bit | Zero, carry, borrow
IL: ATAN (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S REAL |Constant D \Y R
D |REAL D Y R N

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get

the TAN-1 value of S, and assign the
result to D.

2. When the operation result (D) is 0, the zero flag bit (SM180) will be set.
®m  Example
SMO 3140000 1. ZBZ451 LD SMO
ATAH IO D10
ATAN DO D10

When SMO is ON, get the TAN-1 value of (DO, D1)(3.14), and assign the result
1.262481 to (D10, D11).

6.4.18 LOG: Floating point number LOG instruction

LAD: Applicable to IVC2H
|—| —_L LG s ek 1 Influenced flag bit | Zero, carry, borrow
IL: LOG (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S REAL |Constant D \Y R
D |REAL D Y R N

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid, get
the LOG value of S, and assign the
result to D. LOG is a common
logarithm to the base 10.

2. When the operation result (D) overflows, the carry (overflow) flag bit (SM181)
will be set; when the operation result is 0, the zero flag bit (SM180) will be set.
®m  Example
SMD 3.000000 0. 477121 LD SMO
Loz oo
LOG DO D10

When SMO is ON, get (3.0) of DO(D1), and assign the result 0.477121 to
D10(D11).

6.4.19 RAD: Floating point number angle->rad

LAD: Applicable to IVC2H
|—| —_ Fal (5 (il ] Influenced flag bit | Zero, carry, borrow
IL: RAD (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S | REAL Co:fta D v | R v
D REAL D Y R N

B Operand description

S: source operand
D: destination operand
B Function description

1. When the power flow is valid,
convert the floating point number

angle of S to the radian, and assign the result to D.
2. When the operation result is 0, the zero flag bit (SM180) will be set.
®m  Example

MO 180 0000 &, 141503 LD SMO
I  EaD oo
RAD DO D10

When SMO is ON, get (180.0) of DO(D1), and assign the result 3.141593 to
D10(D11).
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6.4.20 DEG: Floating point number rad->angle
LAD: Applicable to IVC2H
|—| —-{ DEG s ) ] Influenced flag bit | Zero, carry, borrow
IL: DEG (S) (D) Program steps 7
O d T Applicable elements Indexed
eran e
P w PP addressing
S  |REAL|Constant D v R \
D |REAL D v R J

B Operand description

S: source operand

D: destination operand

B Function description

1. When the power flow is valid,
convert the floating point number
radian of S to the angle, and assign
the result to D.

2. When the operation result is 0, the zero flag bit (SM180) will be set; when the
operation result overflows, the carry (overflow) flag bit (SM181) will be set.
®m  Example

SMO 3. 000000 171, 8373
DEG oo nio

LD SMO
DEG DO D10

When SMO is ON, get (3.0) of DO(D1), and assign the result 171.8873 to
D10(D11).

6.5 Data converting instruction

6.5.1 DTI: Double integer to integer instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|_| |_[ DTI (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL: DTI (S) (D) Program steps 6
O d T Applicable elements Indexed
eran e
P w PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D INT KnY | KnM | KnS | KnLM D C T \% z R \
B Operand description H  Note

S: source operand

D: destination operand

B Function description

When the power flow is valid, S will be
converted from double integer to

integer, and the result is assigned to
D.

When S is not within -32768~32767, the system will report operand error and will
not execute the conversion. D will not change.
®m  Example

0 10000 10000 LD XO
I—-—[ ITI Do Din ]
DTI DO D10

When X0 is ON, (DO, D1) 10000 will be converted from double integer to integer
and the result 10000 is assigned to D10.
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6.5.2 ITD: Integer to double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|_| |_[ ITD (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL:ITD (S) (D) Program steps 6
] Indexed
Operand| Type Applicable elements )
addressing
S INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% Z| R \
D |DINT KnY | KnM | KnS |KnLM D C \% R J
B Operand description integer, and the result is assigned to D.
S: source operand B Example
D: destination operand ’ %0 1000 1000 LD XO
ITn ] mo ]
B Function description ITD DO D10
When the power flow is valid, S will be When X0 is ON, DO (1000) will be converted from integer to double integer, and the
converted from integer to double result 1000 is assigned to (D10, D11).

6.5.3 FLT: Integer to floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| I—[ FLT (S) (D) ] Influenced flag bit | Zero, carry, borrow
IL: FLT (S) (D) Program steps 6
] Indexed
Operand| Type Applicable elements .
addressing
S INT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% z R \
D |REAL D v R J
B Operand description number, and the result is assigned to D.
S: source operand B Example
D: destination operand m L0008 10005 00 LD XO
B Function description I_-_’ BT oo ! FLT DO D10

When the power flow is valid, S will be When X0 is ON, DO (10005) will be converted from integer to floating point number,
converted from integer to floating point and the result 10005.0 is assigned to (D10, D11).

6.5.4 DFLT: Double integer to floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| —{ DFLT (&) () ] Influenced flag bit | Zero, carry, borrow
IL: DFLT (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements .
addressing
S DINT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% R N
D |REAL D v R J
B Operand description floating point number, and the result is assigned to D.
S: source operand B Example
D: destination operand 10 \0oool 1000000, LD XO
B Function description I_-_' fRLE 10 e ! DFLT DO D10

When the power flow is valid, S will be When X0 is ON, (DO, D1) 100000 will be converted from double integer to floating
converted from double integer to point number, and the result 100000.0 is assigned to (D10, D11).
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6.5.5 INT: Floating point number to integer instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
— 1 INT s o ] Influenced flag bit | Zero, carry, borrow
IL:INT (S) (D) Program steps 6
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
S |REAL|Constant D \
D INT KnY | KnM | KnS |KnLM D C T z Y
B Operand description When the result rounds off the decimal fraction, the borrow flag will be set. the

S: source operand
D: destination operand

B Function description

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

2. This instruction affects the zero flag
and borrow flag. When the conversion
result is 0, the zero flag will be set.

carry (overflow) flag will be set.
H  Note

When S>32767, D=32767. When S<-32768, D=-32768, and at the same time the
carry (overflow) flag bit will be set.

®m  Example
i) 10000, 50, . . 10000 LD XO
G =y W= o ] INT DO D10

When X0 is ON, (DO, D1) 10000.5 will be converted from floating point number to
integer and the result 10000 is assigned to D10.

6.5.6 DINT: Floating point number to double integer instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

| L DINT (s) @) ] Influenced flag bit | Zero, carry, borrow

IL: DINT (S) (D) Program steps 7

(0] d T Applicabl | t Indexed

eran e icable elements

P w PP addressing
S |REAL|Constant D \
D DINT KnY | KnM | KnS |KnLM D C \

B Operand description

S: source operand
D: destination operand

B Function description

1. When the power flow is valid, S will
be converted from floating point
number to double integer, and the
result is assigned to D.

2. When the conversion result is 0, the
zero flag will be set. When the result
rounds off the decimal fraction, the
borrow flag will be set. When the result

exceeds the range of the double integer, the carry (overflow) flag will be set.
H  Note

When S>2147483647, D=2147483647. When S<-2147483648, D=-2147483648,
and at the same time the carry (overflow) flag will be set.

®m  Example

X0
DINT

When X0 is ON, (DO, D1) 100000.5 will be converted from floating point number to
double integer, and the result 100000 is assigned to (D10, D11).

LD X0
DINT DO D10

100000, 5. . . 100000
ili] D10 ]
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6.5.7 BCD: Word to 16-bit BCD instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — B &Y o) ] Influenced flag bit | Zero, carry, borrow
IL: BCD (S) (D) Program steps 5
O d T Applicable elements Indexed
eran e
P w PP addressing
S WORD |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM D SD C T \% z R \
D WORD KnY | KnM | KnS | KnLM D C T \% VA R N

B Operand description

S: source operand, <9999

D: destination operand

B Function description

When the power flow is valid, S will be
converted from integer to 16-bit BCD
code, and the result is assigned to D.
H  Note

When S>9999, the system will report operand error and will not execute the
instruction, and D will not change.

®m  Example
LD XO

| EE 3333 13107
BCD IO 10 1
BCD DO D10

When X0 is ON, DO 0x0D05 (3333) will be converted from integer to 16-bit BCD
code, and the result 0x3333 (13107) is assigned to D10.

6.5.8 DBCD: Double word to 32-bit BCD instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H

|{ DBCD () w) ] Influenced flag bit | Zero, carry, borrow

IL: DBCD (S) (D) Program steps 7

(0] d T Applicable elements Indexed

eran e

P » PP addressing
S DWORDI|Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R N
D DWORD KnY | KnM | KnS | KnLM D C \% R N

B Operand description

S: source operand, <99999999

D: destination operand

B Function description

When the power flow is valid, S will be
converted from double integer to
32-bit BCD code, and the result is
assigned to D.

H  Note

When S>99999999, the system will report operand error and will not execute the
instruction, and D will not change.

®m  Example
LD XO

| %0 EEEEEEEE
DECD IO
DBCD DO D10

When X0 is ON, (D0, D1) 0x3F940AA (66666666) will be converted from double
integer to 32-bit BCD code, and the result 0x66666666 (1717986918) is assigned
to (D10, D11).

1717956518
onio
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6.5.9 BIN: 16-bit BCD to word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|-[ BIN (s) o) ] Influenced flag bit | Zero, carry, borrow
IL: BIN (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD C T \% z R \
D WORD KnY | KnM | KnS | KnLM D C T \Y, Z R \
B Operand description H  Note

S: source operand, the data format of
S must match the BCD code format

D: destination operand

B Function description

When the power flow is valid, S will be
converted from 16-bit BCD code to
integer, and the result is assigned to
D.

When the data format of S does not match the BCD code format, the system will
reports illegal operand and will not execute the instruction, and D will not change.

®m  Example
LD XO

| %0 21845
EIN IO
" BIN DO D10

When X0 is ON, DO 0x5555 (21845) will be converted from 16-bit BCD code to
integer, and the result 0x15B3 (5555) is assigned to D10.

5555
nin I

6.5.10 DBIN: 32-bit BCD to double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— —— & @) ] Influenced flag bit | Zero, carry, borrow
IL: DBIN (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD|Constant| KnX| KnY | KnM | KnS [KnLM [KnSM| D SD C \% R \
D |[DWORD KnY | KnM | KnS | KnLM D C \Y, R \
B Operand description H  Note

S: source operand
D: destination operand
B Function description

1. When the power flow is valid, S will
be converted from 32-bit BCD code to
double integer, and the result is
assigned to D.

2. The data format of S must match
the BCD code format.

When the data format of S does not match the BCD code format, the system will
report operand error and will not execute the instruction, and D will not change.

®m  Example
LD XO

il ESTEOS03TT 29399938
| = R R S DBIN DO D10

When X0 is ON, (DO, D1) 0x99999999 (2576980377) will be converted from 32-bit
BCD code to double integer, and the result OX5F5EQOFF (99999999) is assigned to
(D10, D11).
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6.5.11 GRY: Word to 16-bit Gray code instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|{ GRY (5} ) ] Influenced flag bit | Zero, carry, borrow
IL: GRY (S) (D) Program steps 5
Operand| Type Applicable elements a(ljr;(::::icr‘]g
S WORD |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R \
D |WORD KnY | KnM | KnS | KnLM D C T \% Z | R \
B Operand description ®m  Example
S: source operand | 10 ¢ 43890 B5535 LD X0
D: destination operand o B HE ] GRY DO D10
B Function description When X0 is ON, DO OxAAAA (43690) will be converted form integer to 16-bit Gray

When the power flow is valid, S will be code, and the result OXFFFF (65535) is assigned to D10.

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

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

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —{ DGRY 5 o) ] Influenced flag bit | Zero, carry, borrow
IL: DGRY (S) (D) Program steps 7
|
Operand| Type Applicable elements ndexe.d
addressing
S DWORDI|Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C \% R N
D DWORD KnY | KnM | KnS | KnLM D C \% R N
B Operand description ®m  Example
S: source operand | 10 £200B49224 3435973836 LD X0
D: destination operand DGEY IO 1o 1 DGRY DO D10
B Function description When X0 is ON, (DO, D1) 0x88888888 (2290649224) will be converted from

When the power flow is valid, S will be double integer to 32-bit Gray code, and the result 0xCCCCCCCC (3435973836) is

converted from integer to 32-bit Gray assigned to (D10, D11).
code, and the result is assigned to D.

6.5.13 GBIN: 16-bit Gray code to word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — GBIN (&) o) ] Influenced flag bit | Zero, carry, borrow
IL: GBIN (S) (D) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S WORD [Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R
D WORD KnY | KnM | KnS |KnLM D C T \% z R N
B Operand description integer, and the result is assigned to D.
S: source operand B Example
D: destination operand | %0 5535 43890 LD XO
GEIN  In nia ]
B Function description GBIN DO D10

When the power flow is valid, S will be When X0 is ON, DO OxFFFF (65535) will be converted from 16-bit Gray code to
converted from 16-bit Gray code to integer, and the result OXAAAA (43690) is assigned to D10.
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6.5.14 DGBIN: 32-bit Gray code to double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— L peIN (& @ 1 Influenced flag bit | Zero, carry, borrow
IL: DGBIN (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD|Constant| KnX| KnY | KnM | KnS [KnLM [KnSM| D SD C \% R \
D |[DWORD KnY | KnM | KnS | KnLM D C \Y, R \

B Operand description

S: source operand
D: destination operand
B Function description

When the power flow is valid, S will be
converted from 32-bit Gray code to
double integer, and the result is
assigned to D.

®m  Example
LD XO

| %0 3435373836 2280843224
DGEIN DO 10 1
DGBIN DO D10

When X0 is ON, (D0, D1) 0OxCCCCCCCC (3435973836) will be converted from
32-bit Gray code to double integer, and the result 0x88888888 (2290649224) is
assigned to (D10, D11).

6.5.15 SEG: Word to 7-segment code instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —{ SEG (s} o ] Influenced flag bit | Zero, carry, borrow
IL: SEG (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD C T \% z R N
D WORD KnY | KnM | KnS | KnLM D C T \Y, Z R \

B Operand description

S: source operand, <15

D: destination operand

B Function description

When the power flow is valid, S will be
converted from integer to 7-segment
code, and the result is assigned to D.
H  Note

When S>15, the system reports illegal operand and will not execute the instruction,
and D will not change.
®m  Example

LD XO

| xE 15 113
5E IO il 1
SEG DO D10

When X0 is ON, DO 0xOF (15) will be converted from integer to 7-segment code,
and the result 0x71 (113) is assigned to D10.
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6.5.16 ASC: ASCII code conversion instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— 1 aAsc (51758 @ | Influenced flag bit | Zero, carry, borrow
IL: ASC (S1~S8) (D) Program steps 19
] Indexed
Operand| Type Applicable elements .
addressing

S1 WORD [Constant

S2 WORD [Constant

S3 WORD [Constant

S4 WORD [Constant

S5 WORD [Constant

S6 WORD [Constant

S7 WORD [Constant

S8 WORD [Constant

D |WORD D C T Y z R N

B Operand description

S§1~88: source operand (If the number is less than 8, the
remaining elements shall be filled with 0)

Only characters with ASCIl code of 0x21~0x7E are
supported (input through keyboard, if the number is less
than 8, fill in with 0X00)

D: destination operand

B Function description

When the power flow is valid, the string S1~S8 will be
converted to ASCII code, and the result is assigned to the
elements starting with D. When SM186 is OFF, the high/low
byte of each D element will store two ASCII code data. When
SM186 is ON, the low byte of each D element will store 1
ASCII code data.

®m  Example

Mo 12849
#SC 12345678 40 ]

LD MO

ASC 12345678 DO

When MO is ON, execute the ASCII conversion, and the data

will be stored in two modes:

® When SM186 is OFF, the execution result is:
D0=0x3231, D1=0x3433, D2=0x3635, D3=0x3837.

® \When SM186 is ON, the execution result is: D0=0x31,
D1=0x32, D2=0x33, D3=0x34, D4=0x35, D5=0x36,
D6=0x37, D7=0x38.

6.5.17 ITA: Hexadecimal number-ASCIl code conversion instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — ITA s ) (52) ] Influenced flag bit | Zero, carry, borrow
IL: ITA (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R
D WORD KnY | KnM | KnS | KnLM D C T \Y, Z R N
S2 WORD |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R N

B Operand description

S1: conversion source, hexadecimal number
D: destination operand.

S2: number of ASCII codes, 1<82<256

B Function description

When the power flow is valid, the hexadecimal number
starting with S1 element will be converted to S2 ASCII codes,
and the result is assigned to the elements starting with D.
When SM186 is OFF, the high/low byte of each D element
will store two ASCII code data. When SM186 is ON, the low
byte of each D element will store 1 ASCII code data.

H  Note

1. When S1 and D use Kn addressing, Kn=4.

2. When S2 is not within 1~256, the system will report
operand error and will not execute the instruction, and D will
not change.

3. If S1 is a constant, S2 will be regarded as 4 by default
when S224, and the system will not report operand error.

®m  Example

] 147393
ITa 1B#3ETH nzo g ]

Source data: 0x9876
LD MO
ITA 16#9876 D20 8
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When MO is ON, execute ITA conversion, the data will be

stored in two modes:

® |f SM186=0FF, the execution result is: D20=0x3839,
D21=0x3637.

® |f SM186=0ON, the execution result is D20=0x39,
D21=0x38, D22=0x37, D23=0x36.

6.5.18 ATI: ASCII code-hexadecimal number conversion instruction

LAD:

— ——1 a1 Gw @) (52) 1

IVC1IVC1S IVC1L IVC2L IVC2H

Zero, carry, borrow

Applicable to

Influenced flag bit

IL: ATI (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements addressing
S1 WORD |Constant| KnX| KnY | KnM | KnS [KnLM |KnSM| D SD C T \% z R
D WORD KnY | KnM | KnS | KnLM D C T \% V4 R N
S2 WORD |Constant| KnX| KnY | KnM | KnS [KnLM |KnSM| D SD C T \% z R N

B Operand description

S1: conversion source, ASCIl code data 0x30<S7<0x39 or
0x41=S871<0x46 (when SM186 is OFF, the high byte and low
byte of §7 shall both be within this range)

D: destination operand

S2: number of ASCII codes; 1<82<256

B Function description

When the power flow is valid, the S2 ASCIl code data
starting with S1 element will be converted to hexadecimal
number, and the result will be stored in the elements starting
with D in every 4 bits. When SM186 is OFF, the high/low
byte of each D element will store two ASCII code data. When
SM186 is ON, the low byte of each D element will store 1
ASCII code data.

H  Note

1. When S1 is not within 0x30~0x39 or 0x41~0x46, or S2 is
not within 1~256, the system will report operand error and
will not execute the instruction, and D will not change.

6.5.19 LCNV: Engineering conversion instruction

3. If S1 is a constant, S2 will be regarded as 2 by default
when SM186 is OFF and S2=2, or as when SM186 is ON
and S2=1, and the system will not report operand error.

®m  Example

| Mo 14645 34370
ATI D10 D30 4 ]
LD MO
ATl D10 D30 4
Source data: D10=0x3938, D11=0x3736, D12=0x3534,
D13=0x3332
When MO is ON, the ATI conversion will be executed.
According to the data storing mode, the results are as
follows:
® |[f SM186 is OFF, the result is: D30=0x8967.
® |f SM186 is ON, the result is: D30=0x8642.

LAD: Applicable to IVC2L IVC2H
— ——= LCNY (5D ¢52) oy 5 1 Influenced flag bit | Zero, carry, borrow
IL: LCNV (S1)(S2)(D)(S3) Program steps 9
O d T Applicable el t Indexed
ran icable elements
pera ype PP addressing
S1 INT D \ R
S2 INT D \ R
D INT D \ R
S3 Word |Constant D \Y, R

B Operand description

S1: starting address of source operand under conversion
S2: starting address of conversion table

D: starting address of storing conversion result

S3: number of data under conversion; 1<S3<64

B Function description

When the analog input module is used to read external
analog signals, the instruction can convert the original
analog reading to corresponding engineering reading.

When the temperature or analog module is used for
measuring, if there is deviation between the temperature or
engineering reading measured by PLC and the result
measured by standard thermometer or instrument, the
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instruction can be taken as linear correction to correct the o wov e Do ]
actual measurement. 3530

H mov 3530 niooi ]
Fill four values of low point measured value VM , high point 250

{ MoV 260 niooz ]
measured value V', , low point standard value Vg, and v s .
high point standard value Vg, into conversion table; when | = owv o T
the linear conversion is executed, the source data will T TR
perform operation according to the following formulas and 1308

H oV 1908 nioz ]
generate corresponding target standard values. Sn is the a

K mv o D103 ]
original input data and Dn is the result after conversion. L wov  som sooe !
A=Vy —Vg ) (Vi =V, )*10000 [ wov  -11s nits ]
B=Vy =V, * A/10000) | | LW i Diom 2200 B ]
D, =(S, * 4/10000)+ B LDl M1

MOV 282 D1000
H  Note
MOV 3530 D1001

The four values in the conversion table is meaningful. For MOV 260 D1002
example, t.he Ion point measured value should b.e smaller MOV 3650 D1003
than the high point measured value. The conversion result LD| M4

will be not accurate
integers. Dn >32767, the result is 32767; Dn <-32768, the
result is -32768.

®m  Example

if exceeding the range of

MOV 282 D100

MOV 3530 D101

MOV 1906 D102

MOV 0 D103

MOV 5000 D104

MOV -115 D105

LD M2

LCNV D100 D100 D1000 D200 6

When M2 is ON, the LCNV conversion will be executed.
According to the data storing mode, the results are as
follows:

D200=260

D201=3650

D202=1955

D203=-34

D204=5184

D205=-154

6.5.20 RLCNV: Floating point engineering conversion instruction

LAD: Applicable to IVC2L IVC2H
— +———< RLcuv @n s o 3 1 Influenced flag bit | Zero, carry, borrow

IL: RLCNV (S17)(S2)(D)(S3) Program steps 12

Operand| Type Applicable elements Indexe.d
addressing

S1 REAL D \ R
S2 REAL D \ R
D REAL D \ R
S3 Word (Constant D \ R

B Operand description

S1: starting address of source operand under conversion
S2: starting address of conversion table

D: starting address of storing conversion result
S3: number of data under conversion; 1<S3<64
B Function description
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When the analog input module is used to read external
analog signals, the instruction can convert the original
analog reading to corresponding engineering reading.

When the temperature or analog module is used for
measuring, if there is deviation between the temperature or
engineering reading measured by PLC and the result
measured by standard thermometer or instrument, the
instruction can be taken as linear correction to correct the
actual measurement.

Fill four values of low point measured value VM , high point

measured value V,,, ,

low point standard value Vg, and
high point standard value VSH into conversion table; when

the linear conversion is executed, the source data will
perform operation according to the following formulas and

generate corresponding target standard values. Sn is the

original input data and D, is the result after conversion.
A :(VSL _VSH)/(VML _VMH)*IOOOO
B=Vy, -V, * A/10000)

D,=(S,*A4/10000)+ B
| Note

The four values in the conversion table is meaningful. For
example, the low point measured value should be smaller
than the high point measured value. The conversion result
will be not accurate if exceeding the range of

integers. Dn >32767, the result is 32767; Dn <-32768, the

result is -32768.
®m  Example

2820000
_-_M1 { EMOY  252.0000 D1000 ]
3530, 000

[ Emoy  3530.000  D1002 ]
260, 0000

[ Emoy 2800000 D104 ]
3650, 000

[ Emov  36S0.000 D100 ]
2820000

14
[ EMOY  262.0000 D100 ]
3530, 000

I Emoy  3530.000 D102 ]
1506, 000

I Emov  1906.000 D104 ]
0. 000000

i Emoy 0.000000 D108 ]
5000, 000

I EMoy SO000.000 D103 ]

—-115. 000

[ Emo¥  -115.000 D110 ]
PE2. 0000 282 0000 EA0. 0000
Mz

W RLCHY D100 D1000 200 & ]

LDl M1

RMOV 282 D1000
RMOV 3530 D1002
RMOV 260 D1004
RMOV 3650 D1006
LDI M4

RMOV 282 D100

RMOV 3530 D102

RMOV 1906 D104

RMOV 0 D106

RMOV 5000 D108

RMOV -115 D110

LD M2

RLCNV D100 D1000 D200 6

When M2 is ON, the RLCNV conversion will be executed.
According to the data storing mode, the results are as
follows:

D200(D201)=260
D202(D203)=3650
D204(D205)=1955
D206(D207)=-34.3288
D208(D209)=5184.267
D210(D211)=-154.357



Programming manual of IVC series small PLC

Chapter 6 Application instructions

112

6.6 Word logic operation

6.6.1 WAND: AND word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — waw o (s2) o) ] Influenced flag bit
IL: WAND (S1) (S2) (D) Program steps | 7
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD |Constant| KnX |KnY | KnM KnS | KnLM | KnSM D SD C T Z R v
S2 WORD |Constant| KnX |KnY | KnM KnS | KnLM | KnSM D SD C T Z R v
D WORD KnY| KnM | KnS | KnLM D C T Z | R \
Operand description Example
S1: source operand1 LD XO
S2: source operand2 | - wE T e S g WAND
D: destination operand D0 D1 D10

Function description

When the power flow is valid, S1 and

S2 will conduct logic AND operation,

and the result is assigned to D.

6.6.2 WOR: OR word instruction

When X0 is ON, DO 2#1011011010010011 (46739) and D1 2#1001001100101110
(37678) will conduct logic AND operation, and the result 2#1001001000000010
(37378) is assigned to D10.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— —{ WOR (51} (s2) o) ] Influenced flag bit
IL: WOR (S1) (S2) (D) Program steps | 7
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD |[Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T Z R v
S2 WORD |[Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T Z R v
D WORD KnY| KnM | KnS | KnLM D C T z R \
Operand description Example
S1: source operand1 LD XO
- *xa 46733 3TBTE 4T039
S2: source operand?2 | W %R W0 ot i ] WOR DO D1
D: destination operand D10

Function description

When the power flow is valid, S1 and

S2 will conduct logic OR operation,

and the result is assigned to D.

6.6.3 WXOR: Exclusive-OR word instruction

When X0 is ON, DO 2#1011011010010011 (46739) and D1 2#1001001100101110
(37678) will conduct logic OR operation, and the result 2#1011011110111111
(47039) is assigned to D10.

LAD: Applicable to IVC11VC1S IVC1L IVC2L IVC2H
|—| —1 WEOR (57 (52} o ] Influenced flag bit
IL: WXOR (S7) (S2) (D) Program steps | 7
Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant| KnX [KnY | KnM KnS | KnLM | KnSM D SD C T Z R v
S2 WORD |Constant| KnX [KnY | KnM KnS | KnLM | KnSM D SD C T Z R v
D WORD KnY| KnM KnS | KnLM D C T Z R v

Operand description

S1: source operand1

S2: source operand?2

D: destination operand
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Function description

When the power flow is valid, S1 and
S2 will conduct logic exclusive OR
operation, and the result is assigned
to D.

WXOR DO D1 D10
When X0 is ON, D0 2#1011011010010011 (46739) and D1 2#1001001100101110
(37678) will conduct logic exclusive OR operation, and the result
2#0010010110111101 (9661) is assigned to D10.

Example
10 46739 3T6TE 9861

I—-—[ WXOE D0 il 110 ] LD X0

6.6.4 WINV: NOT word instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —1 wInvw 5 o} ] Influenced flag bit

IL: WINV (S) (D)

Program steps 5

(0] d| T Applicable el t: Indexed
eran e icable elements
P » PP addressing
WORD | Constant | KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \% VA R N
D WORD KnY| KnM | KnS | KnLM D C T \% Z R N

Operand description

S: source operand

D: destination operand

Function description

When the power flow is valid, conduct
logic NOT operation on S, and assign
the result to D.

Example

X0 48739 18798 LD X0
}—-—[ WINV IO Lo ]
WINV DO D10

When X0 is ON, conduct logic NOT operation on DO (46739), and assign the result
18796 to D10.

6.6.5 DWAND: AND double word instruction

LAD:

— — oo (52)

Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
o) ] Influenced flag bit

IL: DWAND (S1) (S1) (D)

Program steps 10

Operand| Type Applicable elements Indexe.d
addressing

S1 DWORD | Constant | KnX| KnY |KnM|KnS | KnLM | KnSM | D SD C \% R \

S2 DWORD | Constant | KnX| KnY |KnM|KnS | KnLM | KnSM | D SD C \% R \

D DWORD KnY |KnM|KnS | KnLM D C \% R \
Operand description Example
S1: source operand1 LD XO
S2: source operand2 | -}{D [ DWAND %397282385 355957?4? %eféng”fzaq ] DWAND DO D2
D: destination operand D10

Function description

When the power flow is valid, S1 and
S2 will conduct logic AND operation,
and the result is assigned to D.

When X0 is ON, (DO, D1) 2#10110010101001101110011001010010 (2997282386)
and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct
the logic AND operation, and the result 2#00110010001000100010000000010010
(841097234) is assigned to (D10, D11).
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6.6.6 DWOR: OR double word instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

|— - owor 2 (52) ) ] Influenced flag bit

Program steps 10

IL: DWOR (S1) (S2) (D)

] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD |Constant | KnX | KnY | KnM |KnS | KnLM | KnSM D SD C \% R \
S2 DWORD |Constant | KnX | KnY | KnM |KnS | KnLM | KnSM D SD C \% R \
D DWORD KnY | KnM | KnS | KnLM D C \% R N
B Operand description operation, and the result is assigned to D.

S1: source operand1 ®  Example

S2: source operand?2 X0 2OUTZEZARE GTROSTTAT 3133142899 LD X0
ek o e ] DWOR DO D2 D10

D: destination operand
When X0 is ON, (DO, D1) 2#10110010101001101110011001010010 (2997282386)
and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct logic

When the power flow is valid, ST oR gperation, and the result 2#10111010101111111111011101110011 (3133142899) is
and S2 will conduct logic OR assigned to (D10, D11).

B Function description

6.6.7 DWXOR: Exclusive-OR double word instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

|— —— Dwxor (52 (s2) o 1 Influenced flag bit

Program steps 10

IL: DWXOR (S1) (S2) (D)

] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD |Constant| KnX | KnY | KnM [KnS | KnLM | KnSM D SD C \% R N
S2 DWORD |Constant| KnX | KnY | KnM [KnS | KnLM | KnSM D SD C \% R N
D |DWORD KnY | KnM |KnS | KnLM D c Y% R N
B Operand description ®m  Example
§1: source operand1 0 ZO9TISZ356 9TEOSTT4T 2292045665 Lo x0
s}
S2: source operand2 I—-—[ IH¥OR DO Iz 1o ] B\:\(I)XOR Do D2
D: destination operand When X0 is ON, (D0, D1) 2#10110010101001101110011001010010 (2997282386)
W Function description and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct

When the power flow is valid, S1 and logic exclusive OR operation, and the result 2#10001000100111011101011101100001
S2 will conduct logic exclusive OR (2292045665) is assigned to (D10, D11).

operation, and the result is assigned to

D.

6.6.8 DWINV: NOT double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L NV 5 ) ! Influenced flag bit
IL: DWINV (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD |Constant| KnX | KnY | KnM |KnS | KnLM | KnSM D SD C V R \
D DWORD KnY | KnM |KnS | KnLM D Cc \ R \
B Operand description D: destination operand

S: source operand B Function description
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X0
IWINY

LD X0

DWINV DO D10

When X0 is ON, logic NOT operation will be conducted on (DO, D1)
2#10110010101001101110011001010010  (2997282386), and the result
2#01001101010110010001100110101101 (1297684909) is assigned to (D10,
D11).

When the power flow is valid, logic
NOT operation will be conducted on S,
and the result is assigned to D.

2997282386 129TR54509
oo oo 1

®m  Example

6.7 Shift/Rotate instruction

6.7.1 ROR: 16-bit circular shift right instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— ——{ ROR s1 o) (52)
| <1 ] Influenced flag bit| Carry flag SM181
IL: ROR (S1) (D) (S2) Program steps 7
O dl T Applicable elements Indexed
eran e
P w PP addressing
S1 WORD | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \
D WORD KnY | KnM | KnS | KnLM D C T V Z R \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \
B Operand description no 52529 17538 LD Mo
A m D s ] ROR DO D10 3
S1: source operand1
Before Rotate rightward 3 bits

D: destination operand
S2: source operand?2
[ |

LSB

MSB
|->|1|1|0I0I1|1|0|1I1I0I0|1|0|1I0I1>—|
T

> |
1| sM181
After |

mMse TTISB

Function description

When the power flow is valid, the
data of S1 will rotate rightward for
S2 bits, and the result is assigned to
D. At the same time the highest bit !
of the S2 bits will be stored into the
carry flag (SM181).

H  Note

1. S220.

2. When S1 uses Kn addressing, Kn
must be equal to 4.

[ ]

When MO is ON, DO 2#1100110110010101 (52629) rotates rightward for 3 bits, and
the result 2#1011100110110010 (47538) is assigned to D10. The highest bit of the 3
bits is stored into the carry flag. SM181 is ON.

Example

6.7.2 ROL: 16-bit circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L R (51 @ (527 ! Influenced flag bit| Carry flag SM181
IL.: ROL (S1) (D) (S2) Program steps 7
(0] d| T Applicable elements Indexed
eran e
P » PP addressing
S1 WORD|Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y Z R v
D WORD KnY | KnM | KnS | KnLM D C T \Y Z R \
S2 INT [Constant] KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y Z R v

B Operand description S2: source operand2

B Function description

S1: source operand1
D: destination operand
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When the power flow is valid, the data will be stored into the carry flag SM181.
of S1 will rotate leftward for S2 bits, B Note
and the result is assigned to D. At the

) ) ) 1. 82=20.
same time the lowest bit of the S2 bits

2. When S1 uses Kn addressing, Kn must be equal to 4.
®m  Example

_|I'|'ID 52629 59082 LD MO
— RL 0 D10 15
! ROL DO D10 15
Before Rotate leftward 15 bits
MSB — LSB

|—|1|1|0|0|1|1|0|1|1|0|0|1|0|1|q|1k—|
b ] =

[}
After __________ |
| MSB LSB
! [(111[1]ofol11[o[1]1]o]o[1]o]1]0 k-,
o1
[}
t-M o] swist

When MO is ON, DO 2#1100110110010101 (52629) rotates leftward for 15 bits, and the result 2#1110011011001010 (59082) is
assigned to D10. The final bit will be stored in the carry flag bit. SM181 is OFF.

6.7.3 RCR: 16-bit carry circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L RR (51 @ (527 ] Influenced flag bit| Carry flag SM181
IL: RCR (S1) (D) (S2) Program steps 7
(0] d| T Applicable elements Indexed
eran e
P » PP addressing
S1 WORD| Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \Y Z | R v
D WORD KnY | KnM | KnS | KnLM D C T V Z|R v
S2 INT |Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \Y Z | R v
B Operand description no 52620 22194 LD MO
—{ EE D0 na 5

RCR DOD105
S1: source operand1

Rotate with the carry

Before flag 5 bits rightward N
MSB

LSB
—1[1[ofol1[ 1ol 1]1[olol1]0[ 1[0]1

D: destination operand

S2: source operand2

B Function description

|
When the power flow is valid, S1 data l
and the carry flag (SM181) will [

, , After TTTTTTTTTTTN
together rotate rightward for S2 bits, MSB LSB |
and the result is assigned to D. lo[1]o]1]o[1]1]0]0J1][1]0[1]0]1]0] |
®  Note |
1. 5220, swierLLt e
2. When S1 uses Kn addressing, Kn
must be equal to 4. When MO is ON, DO 2#1100110110010101 (52629) and the carry SM181 (OFF)

will rotate rightward for 5 bits, and the result 2#0101011001101100 (22124) is
assigned to D10. SM181=0N.

®m  Example

6.7.4 RCL: 16-bit carry circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— ——— ro G0 ook (52} ]

Influenced flag bit| Carry flag SM181
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IL: RCL (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD|Constant| KnX |KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
D WORD KnY | KnM KnS | KnLM D C T V Z | R \
S2 INT [Constant| KnX [KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
B Operand description ®m  Example
: no 52629 59082 LD MO
S1: source operand1 o e " 1
N { RCL DOD10 16
D: destination operand
. Rotate with the carry
S2: source operand2 BeR%%eB (faq leftward 16 bits LSB

B Function description

When the power flow is valid, S1 data
and the carry (SM181) will together
rotate leftward for S2 bits, and the
result is assigned to D.

H  Note

1. S220.
2. When S1 uses Kn addressing, Kn
must be equal to 4.

i

|:11|1|0|0|1|1|0|1|1|0|0|1|0|1|0|1
[]
|

SM181 (1)

After 4

Ater .

! MSB LSB
v [1J1I1JoJol1]1]o[1[1]oJo[1]0]1]0]
[}

[}

“—b SM181

When MO is ON, DO 2#1100110110010101 (52629) and the carry SM181 (ON) will
rotate leftward for 16-bits, and the result 2#1110011011001010 (59082) is assigned
to D10. SM181=0ON.

6.7.5 DROR: 32-bit circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— +—— DROR 51 i 52,
| 1 w 52) ] Influenced flag bit| Carry flag SM181
IL.: DROR (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD | Constant |[KnX|KnY | KnM | KnS | KnLM | KnSM D SD C V R \
D DWORD KnY | KnM | KnS | KnLM D C V R \
S2 INT Constant [KnX|KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
B Operand description H  Note
S1: source operand1 1. S220.
D: destination operand 2. When S1 uses Kn addressing, Kn must be equal to 8.
S$2: source operand2 ®m  Example
B Function description ] 3013123244 1499935033 | LD Mo
— OIEOE IO il T
When the power flow is valid, the data DROR DO D10 7
of S1 will rotate rightward for S2 bits, 1. When MO is ON, DO (D1) 2#10110011100110001001110010101100
and the result is assigned to D. At the (3013123244) will rotate rightward for 7 bits, and the result

same time the highest bit of the S2 bits
will be stored into the carry flag bit
SM181.

2#01011001011001110011000100111001 (1499935033) is assigned to (D10, D11).
The final bit is stored into the carry flag bit. SM181=0OFF.
2. Please refer to the ROR instruction illustration.

6.7.6 DROL: 32-bit circular shift left instruction

LAD:

— —— obroL s 7y

Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

(s2) ]

Influenced flag bit| Carry flag SM181




Programming manual of IVC series small PLC

Chapter 6 Application instructions 118

IL: DROL (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD | Constant [KnX| KnY |KnM | KnS | KnLM | KnSM D SD C \Y R v
D DWORD KnY |KnM | KnS | KnLM D C \Y R \
S2 INT Constant |[KnX| KnY |KnM | KnS | KnLM | KnSM D SD C T \Y Z | R v
B Operand description H  Note
S1: source operand1 1. S220.
D: destination operand 2. When S1 uses Kn addressing, Kn must be equal to 8.
S$2: source operand?2 ®m  Example
B Function description Mo 3013123244 753280811 LD Mo
b—{ DROL 10 D10 30 ]
When the power flow is valid, the data DROL DO D10 30
of S1 will rotate leftward for S2 bits, 1. When MO is ON, (DO, D1) 2#10110011100110001001110010101100
and the result is assigned to D. At the (3013123244) will rotate leftward for 30 bits, and the result

same time the lowest bit of the S2 bits
will be stored into the carry flag bit
SM181.

2#00101100111001100010011100101011 (753280811) is assigned to (D10, D11).
The final bit is stored into the carry flag bit. SM181=0N.
2. Please refer to the ROL instruction illustration.

6.7.7 DRCR: 32-bit carry circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L DRCR 1) @ 2 ] Influenced flag bit| Carry flag SM181
IL: DRCR (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD | Constant [KnX| KnY |[KnM| KnS | KnLM | KnSM D SD C V R \
D DWORD KnY |[KnM| KnS | KnLM D C \Y R \
S2 INT Constant |[KnX| KnY |[KnM| KnS | KnLM | KnSM D SD C T V Z| R \
B Operand description 1. S2>0.
S1: source operand1 2. When S1 uses Kn addressing, Kn must be equal to 8.
D: destination operand ®  Example
S2: source operand2 LD Mo
Mo 3013123244 T22591539
B Function description I—Q 1 DECR D0 D10 1 ] DRCR DO
D10 11
When the power flow is valid, S data 4 \yhen Mo is ON, (DO, D1) 2#10110011100110001001110010101100

and the carry SM181 will together
rotate rightward for S2 bits, and the
result is assigned to D.

H  Note

(3013123244) and the carry SM181 (OFF) will rotate rightward for 11 bits, and the
result 2#00101011000101100111001100010011 (722891539) is assigned to (D10,
D11). SM181=0N.

2. Please refer to the RCR instruction illustration.
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6.7.8 DRCL: 32-bit carry circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| DRCL (1) o (52) ] Influenced flag bit| Carry flag SM181
IL: DRCL (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements addressing
S1 DWORD |Constant| KnX | KnY |KnM| KnS | KnLM | KnSM | D SD C \% R N
D DWORD KnY |[KnM| KnS | KnLM D C \% R N
S2 INT Constant| KnX | KnY |KnM| KnS | KnLM |KnSM| D SD C T \% Z| R N
B Operand description 1. §2=0.
S1: source operand1 2. When S1 uses Kn addressing, Kn must be equal to 8.
D: destination operand ®  Example
S$2: source operand?2 I_‘MD 3013123244 1486165020 : LD MO
— IECL D] nia 25
B Function description DRCL DO D10 25
1. When MO is ON, (DO, D1) 2#10110011100110001001110010101100

When the power flow is valid, the S1
data and the carry SM181 will together
rotate leftward for S2 bits, and the
result is assigned to D.

H  Note

(3013123244) and the carry SM181 (OFF) will rotate leftward for 25 bits, and the
result 2#001011000101100111001100010011100 (1488165020) is assigned to
(D10, D11). SM181 = ON.

2. Please refer to the RCL instruction illustration.

6.7.9 SHR: 16-bit shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
l L SR 1) @) 52) ] Influenced flag bit
IL: SHR (S1) (D) (S2) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S1 WORD | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
D WORD KnY | KnM | KnS | KnLM D C T V Z | R \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
B Operand description
S1: source operand1 B Example
. inati Mo 31452 95z LD MO
D: destination operand | ¢ s Do s . ] SR DO D10 &
S2: source operand2
H At Before Rotate rightward 5 bits
B Function description e LSB
When the power flow is valid, the data [of1]1]1]1]o]1]of1[1]o]1]1]1]o]O]
of S1 will shift rightward for S2 bits, After
and the result is assigned to D. MSB LSB
B Note [oJoJofoJofo1[1]1]1]o[1[o[1]1]0]
1. S2>0. When MO is ON, DO 2#0111101011011100 (31452) shifts rightward for 5 bits, and

2. When S1 uses Kn addressing, Kn
must be equal to 4.

the result 2#0000001111010110 (982) is assigned to D10.
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6.7.10 SHL: 16-bit shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — HL 51 () 52,
| > 1) ® (s2) ] Influenced flag bit
IL: SHL (S1) (D) (S2) Program steps 7
O d| Type Applicable elements Indexed
eran
P » PP addressing
S1 WORD | Constant | KnX |KnY| KnM | KnS | KnLM | KnSM D SD C T \% Z | R \
D WORD KnY| KnM KnS | KnLM D C T \% Z | R \
S2 INT |Constant |KnX|KnY| KnM | KnS | KnLM [ KnSM D SD C T \% Z | R \
B Operand description 2. When S1 uses Kn addressing, Kn must be equal to 4.
S1: source operand1 B Example
D: destination operand | Mo 31452 28160 LD MO
— S W Rl ? ] SHL DO D10 7

S2: source operand2

B Function description

When the power flow is valid, the data
of S1 will shift leftward for S2 bits, and
the result is assigned to D.

H  Note

1. 82=20.

Before Rotate leftward 7 bits
B A —— LSB

M
[of1]1]1]1Jof1]o[1[1]o[1]1][1]0]0]

After
MSB LSB
[o[1]1]oJ1]1]1]oJooJofo]o[o]o]0O]
When MO is ON, DO 2#0111101011011100 (31452) shifts leftward for 7 bits, and
the result 2#0110111000000000 (28160) is assigned to D10.

6.7.11 DSHR: 32-bit shift right instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| 1 D3R (51 @ (52) ] Influenced flag bit
IL: DSHR (S1) (D) (S2) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 DWORD |Constant|KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R \
D DWORD KnY | KnM | KnS | KnLM D C \% R \
S2 INT  [Constant|KnX|KnY | KnM | KnS | KnLM |KnSM | D SD C T \% Z| R \
B Operand description 1. S2>0.
S1: source operand1 2. When S1 uses Kn addressing, Kn must be equal to 8.
D: destination operand ®  Example
S2: source operand2 I_‘MD 1939351420 1593927 LD MO
—F e L 0 ! DSHR D0 D10 10

B Function description

When the power flow is valid, the data
of S1 will shift rightward for S2 bits,
and the result is assigned to D.

H  Note

1. When MO is ON, (DO, D1) 2#01110011100110001001110010101100
(1939381420)  shifts  rightward for 10  bits, and the result
2#00000000000111001110011000100111 (1893927) is assigned to (D10, D11).

2. Please refer to the SHR instruction illustration.
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6.7.12 DSHL: 32-bit shift left instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
l L DSH 51 @ 52) ) Influenced flag bit
IL: DSHL (S1) (D) (S2) Program steps 9
o} d| T Applicable element Indexed
peran ype pplicable elements addressing
S1 DWORD| Constant | KnX | KnY |[KnM| KnS | KnLM | KnSM D SD C V R v
D DWORD KnY [KnM| KnS | KnLM D C Vv R \
S2 INT |Constant | KnX | KnY |[KnM| KnS | KnLM | KnSM D SD C T V Z R v
B Operand description 1. $2>0.
S1: source operand1 2. When S1 uses Kn addressing, Kn must be equal to 8.
D: destination operand B Example
$2: source operand2 Mo 1930361420 1314255944 LD MO
— D Do no 15 1 DSHL DO D10 15

B Function description

When the power flow is valid, the data
of S1 will shift leftward for S2 bits, and

the result is assigned to D.
H  Note

1. When MO is ON, (DO, D1) 2#01110011100110001001110010101100
(1939381420) shifts leftward for 15 bits, and the result
2#01001110010101100000000000000000 (1314258944) is assigned to (D10,
D11).

2. Please refer to SHL instruction illustration.

6.7.13 SFTR: Shift right byte instruction

LAD:

|—-| L SFTR (s

(o (52) (53}

Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

Influenced flag bit

IL.: SFTR (S1) (D) (S2) (S3) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 BOOL X 1Y M S LM SM C T V
D BOOL Y M S LM c T V
S2 INT [Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T V Z | R \
S3 INT |[Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T V Z| R \

Operand description
S1: source operand1
D: destination operand
S2: source operand2
S3: source operand3
Function description

When the power flow is valid, S2

elements starting with D will move
rightward for S3 units, and the S3
elements at the rightmost side will be

discarded. At the same time, the

contents of S3 elements starting with
S1 will be filled into the left end of the

string.
Note

1. The elements with smaller SN are at the right, and the elements with larger SN
are at the left.

2. S2=20.

3. S320.

Example
LD MO

I—L SR 1 o 10 3 ] SFTR X0 M10
103

|
IM19|M18|M17|M16|M15|M14|M13|M]2|M1||M10|

1. When MO is ON, the contents of 10 elements starting with M10 will move
rightward for 3 bits, and rightmost three elements M10~M12 will be discarded. At
the same time, the contents of the 3 elements starting with X0 will be filled into the
left end of the string.
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2. Before the execution: X0=1, X1=0, M13=0, M14=0, M15=1, M16=0, M17=0, M18=0, M19=1.
X2=1, M10=0, M11=1, M12=1, 3. After the execution: the contents of X0 to X2 remain unchanged, M10=0, M11=0,
M12=1, M13=0, M14=0, m15=0, m16=0, m17=1, m18=0, m19=1.

6.7.14 SFTL: Shift left byte instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H
—— —{ SFIL 51 D, 52 53
l 51/ @ (527 53/ Influenced flag bit
IL: SFTL (S1) (D) (S2) (S3) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 BOOL X1y M S LM | SM C T \
D BOOL Y M S LM C T \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM D SD C T \% Z | R N
S3 INT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM D SD C T \Y R v
Operand description Example
S1: source operand1 LD MO
D: destination operand I_ﬁ‘” — - 0 5 ] SFTL X0 M10 10
S2: source operand2 3
S3: d3
source operan
Note
1. The elements with smaller SN are |M19 | M]8|M]7 | M]6| MI5 | M4 | M]3| M]2| Mil | M]Ol
at the right, and the elements with _—_ ==
larger SN are at the left. 1. When MO is ON, the contents of 10 elements starting with M10 will move leftward
2. 5220. for 3 bits, and the leftmost elements M17~M19 will be discarded. At the same time,
3. S3=0.

the contents of the 3 elements starting with X0 will be filled into the right end of the
Function description string.
2. Before the 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 the 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.

When the power flow is valid, S2
elements starting with D will more
leftward for S3 units, and the S3
elements at the leftmost side will be
discarded. At the same time, the
contents of S3 elements starting with
S1 will be filled into the right end of
the string.
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6.8 External equipment instruction

6.8.1 FROM: Read word from special module buffer register instruction

LAD: Applicable to ivc2L  IVC2H
|—| F——-_ FROM ¢S1)  ¢52) (D) s3> ] Influenced flag bit
IL: FROM (S1) (S2) (D) (S3) Program steps 9
o dl T Applicable elements Indexed
eran e icable e
P » PP addressing
S1 INT | Constant
S2 INT | Constant
D INT D Vv R N
S3 INT | Constant

Operand description

S1. SN of the special module to be
read, or the target module.

Range: 0~7. If the target module does
not exist, the system will report target
module address invalid.

S2: the starting address in the BFM of
the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

D: the D element where the data read
from the target module will be stored.
S3: the number of consecutive buffer
registers (single word) to be read.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Read consecutively S3 registers, starting with S2 register, in the BFM of the target
module (SN: S1) and put them into the S3 word elements starting with D.

Note

The execution time of the FROM instruction is relatively long, and closely related to
S3.

Example

Mo 937 LD MO
I—-—[ FEOM O 3 pioo 2 1" FROM 03 D100 2

When MO0 is ON, read consecutively 2 registers, starting with register 3, in the BFM
of the target module number 0, and put them into the word elements D100 and
D101.
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6.8.2 DFROM: Read double word from special module buffer register instruction

LAD: Applicable to IVC2L IVC2H
|—| ———1 DFROM ¢&1) ¢$22 D) (530 1] Influenced flag bit
IL: DFROM (S1) (S2) (D) (S3) Program steps 10
(0] d|T Applicable el ts Indexed
eran e icable elemen
P P PP addressing
S1 INT |Constant
S2 INT |Constant
D DINT D V R \
S3 INT |Constant

Operand description

S1. SN of the special module to be
read, or the target module.

Range: 0~7. If the target module does
not exist, the system will report target
module address invalid.

S2: the starting address in the BFM of
the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

D: the D element where the data read
from the target module will be stored.
S83: the number of consecutive buffer
registers (double word) to be read.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”

Function description

Read consecutively S3 registers, starting with S2 register, in the BFM of the target
module (SN: S1) and put them into the S3 double-word elements starting with D.
Note

The execution time of the DFROM instruction is relatively long, and closely related
to S3.

Example

] 1B5E035T
OFEOM 0 3 Dzao 1 ]

LD MO

DFROM 0 3 D200 1

When MO is ON, read 1 double word from register 3, in the BFM of the target
module number 0, and put it into the double word element (D200, D201).
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6.8.3 TO: Write word to special module buffer register instruction

LAD: Applicable to IVC2L IVC2H
|—| —-1 TO 812 520 832 8542 1] Influenced flag bit
IL: TO (S1) (S2) (S3) (S4) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 INT | Constant
S2 INT | Constant
S3 INT D \Y R \
S4 INT | Constant

Operand description

S1: the SN of the special module to
be written, or the target module.
Range: 0~7. If the target module does
not exist, the system will report “Using
FROM/TO

module not existing”.

instruciton to access
S2: the starting register address in
the BFM of the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

S3: the data to be written into the
target module.

S4: the number of consecutive buffer registers (single word) to be written.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Write data from consecutive S4 registers starting with S3 to the consecutive S4
buffer registers starting with S2 in the BFM of the target module (SN: S1).

Note

The execution time of the TO instruction is relatively long, and closely related to S4.

Example
LD SMO
it ™m0 B 1000 2 1 TO 0 8 1000
2

When PLC runs, write 1000 respectively to buffer registers 8 and 9 in the BFM of

target module number 0.
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6.8.4 DTO: Write double word to special module buffer register instruction
II-AD: Applicable to IVC2L IVC2H
] L I
I | | [ DTO «¢81) 520 (830 (84 ] Influenced flag bit
IL: DTO (S1) (S2) (S3) (S4) Program steps 10
O d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 INT |Constant
S2 INT |Constant
S3 |DINT D Y R V
S4 INT |Constant

Operand description

S1: the SN of the special module to be
written, or the target module.

Range: 0~7. If the target module does
not exist, the system will report “Using
FROM/TO instruciton to access module
not existing”.

S2: the starting register address in the
BFM of the target module.

Range: 0~32767. If the BFM address is
invalid, the system will “BFM unit of
accessed special module exceeds
range”.

S3: the data to be written into the target

module.

S4: the number of consecutive buffer registers (double word) to be written.
Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Write data from consecutive S4 registers starting with S3 to the consecutive S4
buffer registers starting with S2 in the BFM of the target module (SN: S1).

Note

The execution time of the DTO instruction is relatively long, and closely related
to S4.

Example

MO LD
ITa 0 & 16711935 1

SMO

]DTO 0 8
1

When PLC runs, write a double word data 16711935 to buffer registers 8 and 9

(which forms a double-word element) in the BFM of target module number 0.

16711935

6.8.5 VRRD: Read analog potentiometer value instruction

LAD: Applicable to IVC2L IVC1

l ! ) s Influenced flag bit

IL: VRRD (S) (D) Program steps 5

O d| T Applicable elements Indexed
ran e ical

pera » PP addressing

S WORD | Constant
D |WORD D \Y V

Operand description

S: the specified potentiometer SN.
Range: 0~255. If S is set outside this
range, the system will report operand
error.

D: the element where the read analog
potentiometer value will be stored.
Range: 0~255.

Function description

Read the value of the specified analog potentiometer and store it into the specified
element.

Example

| mo Ta LD MO
VERD O oo ] VRRD 0 D10

When MO is ON, read the value of analog potentiometer 0 and put the reading into
D10.
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6.8.6 REFF: Set input filtering constant instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| l { REFF () ] Influenced flag bit
IL: REFF (S) Program steps 3
o] d| T Applicable element Indexed
peran ype pplicable elements addressing

s WORD Constant|Knx|KnY|Kn|\/||Kns|KnL|\/||KnS|v|| D |SD| C | T |v | z | R

Operand description

S: input filtering constant.

IVC2L: Range: 0~64ms. Any setting bigger than 64 will be
regarded as 64.

IVC1: Range: 0, 8, 16, 32, 64. Any setting between any two
values will be regarded as the smaller value. For example, a
setting smaller than 8 will be regarded as 0, a setting smaller
than 16 will be regarded as 8, a setting smaller than 32 will
be regarded as 16, a setting smaller than 64 will be regarded
as 32, and other settings will be regarded as 64.

6.8.7 REF: Instant refresh I/O instruction

Function description

Set the input filtering constant of X0~X17.

Note

The input filtering constant is valid only for non-high-speed
input points.

Example

- LD MO
I—-—[ REFF 30 ] REFF 30

When X10 is ON, set the input filtering constant to 30ms.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| I L REF ) () Influenced flag bit
IL: REF (D) (S) Program steps 5
O d| T Applicable el t Indexed
icable elements
peran ype PP addressing
D BOOL X Y
S INT | Constant

Operand description

D: the starting X or Y element to be refreshed. The specified
starting element address should always be a multiple of 8 (in
octal system). For example, X0, X10, X20... or YO, Y10,
Y20....

S: the number of inputs and outputs to be refreshed. It
should always be a multiple of 8, for example, 8, 16, ..., 256,
and so on.

Function description

Generally, the PLC will not refresh its inputs or outputs
before the user program ends. However, if you want to
refresh the inputs or outputs when the user program is still

running, you can use this instruction.

Note

1. The subscript values of inputs (Xn, Yn) are integer
multiples of 8.

2. The refreshed (terminal) number is the integer multiple of
8.

3. Generally, the REF instruction is used to refresh 1/O
immediately between the FOR-NEXT instruction and the CJ
instruction.

4. You can also use the REF instruction to obtain the latest
input and output the operation result without delay during the
execution of the interrupts with 1/Os.

5. To refresh a relay output, you need to consider the

response time.

Example
LD MO
I—ﬁ—[ REF %F & - REF YO
8

When MO is ON, the status at YO~Y7 will be output
immediately regardless of the scan cycle.
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6.8.8 EROMWR: EEPROM write instruction

LAD: Applicable to IVC2L IVC1 IVC2H
{ EROMWR - s7) (52) ] Influenced flag bit
IL: EROMWR (S1) (S2) Program steps 6
] Indexed
Operand| Type Applicable elements addressing
S1 |WORD D R
S2 INT |Constant |KnX [KnY | KnM KnS | KnLM | KnSM D SD C T V| Z R N
Operand description | ™, ser mooo ]
S1: starting address of write elements
LD M1
(D6000~D6999) m
, i ! SET M1000
S2: number of write elements (S2<16,
RST M1
S§1+S2<D7000)
g ey W DBn1e 1 MOV 16 D6016
Note
MOV 32 D6032
An EROMWR instruction will make the
[ mov =2 8052 1 LD SM1
scan cycle 2~5ms longer. It is
SET M1
recommended to set the S1 to 6000 =m
. . . L 71 sET 0Mm ] LD M1000
plus an integer multiple of 16, like
EROMWR D6016 2
D6000, D6016 and D6032. S
LD M1001
Function description — St * !
. EROMWR D6032 16
1. Partial PLC data are battery backed.
. . B aer EROMWE  DB0O3Z 18 LD M1OOO
However, during the calculation, you — ]
. . . SET M1001
can save the intermediate data into
EEPROM with the EROMWR | — b—t ser  moot
instruction. In the preceding example, two sets of D elements are stored in the EEPROM:
2. This instruction is executed upon 1. SM1 and M1 makes M1000 generate a rising edge during the second scan cycle
the rising edge. and triggers the execution of the first EROMWR instruction.
Example 2. M1001 and SM196 makes the second rising edge, triggering the execution of

the second EROMWR instruction.
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6.8.9 PR: Print instruction

LAD: Applicable to IVC2L IVC2H
|—| ——{ PR (S D,
® o 1 Influenced flag bit
IL: PR (S) (D) Program steps 5
] Indexed

Operand | Type Applicable elements addressing

S |WORD D c|T R N

D BOOL Y

B Operand description

S: starting SN of the elements to be stored

D: starting Y SN of output data

B Function description

1. The stored data in low 8-bit (1 byte) of S~S+7 is inputted
to D~D+7 by time division and the enabling signal is YO.

2. SM71 is the mark of print instruction in execution. SM71 is
set in printing process and printing reset is completed.

Instruction inéut

S S+1 S+2

SO 000

Ty Ty TyScan time (ms)

T,
0
D+8 GatinM_lj_lj_L ,,,,,,,,, L

3. When the special register SM70 is OFF, serial output 8
bytes; when SM70 is ON, serial output 1~16 bytes. For HOO
(NUL code), the previous character is the last one.

~ter A Ending chiracter

T: Operation cycle or interrupt time

Printer gating ~

Flag bit in eﬂcutioﬂ

[

When the power flow is invalid, the flag bit of print instruction
in execution will reset.

Note

1. When the power flow is valid, only print once.

2. The flag bit of print instruction in execution can be used to
control the breaking of power flow in print instruction.

®m  Example

mi 0 OFF
—{ PFE  DT900 T1 ]

| Note

1. Only applicable to transistor output modules

2. The instruction is executed with scan cycle at the same
time

3. Only one instruction can be executed at the same time.
After printing is completed, execute SM71 reset.
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6.8.10 TKY: Numeric key input instruction

D7999 M1000

LAD: Applicable to IVC2H
I—( — TKY  (8) (Dl) (D2
@y @7 1 Influenced flag bit
IL: TKY (S) (D1) (D2) Program steps 7
] Indexed
Operand| Type Applicable elements addressing
S BOOL| X | Y | M| S |SM|LM
D1 INT KnY [KnM|KnLM | D | SD |[C| T |V | Z R \
D2 |BOOL Y | M| S [SM|LM
B Operand description
o | | s @]
S: starting bit of input numeric keys (occupy 10 bits)
D1: data storing units S+1 @‘
D2: element number corresponding to input keys ON/OFF S+2 @
(occupy 11 points)
B Function description S*3 @
1. S~S+9 are key inputs, the input data will be stored in D1, S+9
D2~D2+9 are input information of output keys and D2+10
will detect inputs. When any input is ON, D2+10 will be set. D2
1) Values of D1 D241 ’—‘
Press the numeric keys @, @, ® and @ in order, and
save 2130 in D1. 022 [
2) Key information of D2-D2+10 D2+3
Key information of D2-D2+9, ON/OFF according to the keys D249
pressed
When any key in 0-9 is pressed, D2+10 will output ON. D2+10 (| @ ®] |@
Numerickey 0 123456789 - Example
L T S e o L T L T Mo OFF 2130 ;] LD Mo
W W W W W W W W W I—-—l TEY Xo 07999 N1000 ] TKY XO
[ 11
S e s

s
+1

sH|(s

+7

ov

ss 2 78 | ¥9

PLC

After pressing X2, X1, X3 and X0 in order, D7999 will be
2130. M1002 will be set after pressing X2 and before
pressing other keys. It is the same with other keys. After
pressing any key, M1010 will be ON at the time.

H  Note

1. When multiple keys are pressed at the same time, only
the first pressed key is valid.

2. When the power flow is OFF, D1 remains unchanged
while D2~D2+10 becomes OFF.

3. If the input exceeds 9999, overflow from high bit.

4. After an input key is pressed, D2 output bit will be set until
the next input key is pressed.

5. Only one of TKY instructions can be used in the program
and the indexed addressing can realize use for many times.
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6.9 Real-time clock instruction

6.9.1 TRD: Read real-time clock instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|_| L TR ® ] Influenced flag bit

IL: TRD (D) Program steps 3

Operand | Type Applicable elements a(ljr;(::::icr‘]g

b |woro o def P PV [RE N

Operand description Example
D: the starting storage element for the system time, which no o005 LD MO
occupies the 7 consecutive elements starting with D I—H TR DD ] TRD D10

Function description

When MO is ON, send the system time to the 7 elements

Read the system time and store the value in the storage starting with D10.

elements designated by D.

Note

The TRD instruction will fail upon system clock setting error.

The execution result of the instruction is as follows:

time clock

Special data

register for real

Element | Item Clock data Element ltem
SD100 Year 2000~2099 | —————— s D10 Year
SD101 Month | 1~12 | ————— — D11 Month
SD102 Day 1~31 | ———— — D12 Day
SD103 Hour 0~23 | ————— — D13 Hour
SD104 Minute | 0~59 | ————— — D14 Minute
SD105 Second | 0~59 | ————— — D15 Second
SD106 Week o~ | — D16 Week
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6.9.2 TWR: Write real-time clock instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
| [ TR (s) ] Influenced flag bit
IL: TWR (S) Program steps 3
Operand| T Applicable elements Indexed
pera ype PP addressing
D \% R
s [woro] [ | L fe [ [ [ [v[ | !
B Operand description
S: the element where the system time is to be written
Element Iltem Clock data Element Iltem
D10 Year 2000~2099 | T - SD100 Year
D11 Month 1~12 SD101 Month
Data for clock settin D12 Day 1~31 SD102 Day
ataforclock seting D13 Hour 0~23 SD103 Hour
D14 Minute o~s9 | . SD104 Minute
D15 Second o~59 |\ __ . SD105 Second
D16 Week 0~6 SD106 Week
Function description LD X10
When the system time is different from EU
the real time, you can use the TWR MOV 2004
instruction to correct the system time. D10
Note MOV 12
X0 2004
1. The time must use the solar — At mov 2004 nio ] D11
calendar, or the instruction will not be romovy 1z ]13’121 ] MOV 7
executed. T D12
{ mov T D12 1
2. It is recommended to use the edge g MOV 9
. . [ omoy @ D13 1
to trigger the execution of the D13
53
instruction. f mov 53 D14 1 MOV 53
Example - s ] D14
Changing the system time with the 2 MOV 30
r mov 2 D16 1
TWR instruction is shown in the 1 - D15
following figure: — Pt TR Do ] MOV 2
Mo 2004
. W—{ TED D20 ] D16
LD X11
EU
TWR D10
LD MO
TRD D20

1. Upon the rising edge of X10, write the time setting into the 7 consecutive units

starting with D10.

2. Upon the rising edge of X11, write the values of elements D10 into the system

time.

3. When MO is On, read the system time and store it into D20.
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6.9.3 TADD: Add clock instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
| { TaDD 1) (52) @ ] Influenced flag bit| Zero flag SM180 Carry flag SM181
IL: TADD (S1) (S2) (D) Program steps 7
Indexed
Operand| Type Applicable elements ad:lr:::ing
S1 WORD D sSD v R J
S2 | WORD D sSD v R J
D WORD D v R J
B Operand description ®m  Example
81: clock data 1. The 3 storage S1 S2 D
elements designated by S71 are used D10 23 (hour) N D20 23 (hour) - D30 23 (hour)
to store the time data. If the data is not D11 59 (minute) D21 58 (minute) D31 58 (minute)
compliant with the time format, the D12 | 59 (second) D22 |58 (second) D32 57 (second)
system will report “lllegal instruction 10 7
operand value”. — - MoV 23 oo ] LD  X10
S2. clock data 2. The 3 storage I mv  sa 3?1 ] mg:// Eg Bl?
elements designated by S2 are used 5q MOV 59 D12
. H mov o4 iz 1
.to store anotlher tlme data.. If the data . MOV 23 D20
is not compliant with the time format, U omov 23 20 ] MOV 58 D21
the system will report “lllegal o es 331 : MOV 58 D22
instruction operand value”. r - LD Mo
D: time result storage unit. The result U mwv 5& il ] TADD DO D20
i ; ian i D30
Mo 23 23 23
.Of the time adding operation |§ stored o oo e EEh ] b SMis1
in the 3 storage elements designated - - OUT Y10
by D. The result will affect the carry —— i . > LD SM180
flag SM181 and the zero flag SM180. Sti1go i1 5 ouUT Y11

B Function description
1. When X10 is ON, send the time data to the 3 storage elements starting with D10

and the 3 storage elements starting with D20.
2. When MO is ON, add the data starting with D10 and the data starting with D20,
and store the result in the 3 storage elements starting with D30.

The time data for the operation must 3 The carry flag (SM181) will be set to ON, and the zero flag (SM180) will be set to
meet the time setting range OFE.

requirements.

® Hour: 0~23

®  Minute: 0~59
® Second: 0~59

Add two time-format data. The
operation rules follow the time format.
| Note
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6.9.4 TSUB: Subtract clock instruction

Applicable to IVC1 IVC1L IVC2L IVC2H
LAD:
[ Zero flag SM180,
| T5UB 51 (52) ) Influenced flag bit
borrow flag SM182
IL: TADD (S1) (S2) (D) Program steps 7
) Indexed
Operand| Type Applicable elements addressing
S1 | WORD D | sD v
S2 | WORD D | sD v
D WORD D \
Operand description Example
S1. clock data 1. The 3 storage S1 S2 D
elements designated by S1 are used D10 23 (hour) D20 |23 (hour) D30 23 (hour)
to store the time data. If the data is not 59 59 59
. . . D11 - D21 = D31
compliant with the time format, the (minute) (minute) (minute)
system will report “lllegal instruction 58 59 59
” D12 D22 D32
operand value’. (second) (second) (second)
S2. clock data 2. The 3 storage
elements designated by S2 are used LD X10
to store another time data. If the data ¥10 23
| w2 T ] MOV 23 D10
is not compliant with the time format, cq MOV 59 D11
the system will report “lllegal i Moy S8 i ] MOV 58 D12
53
instruction operand value”. { mov  sa niz ] MOV 23 D20
D: time result storage unit. The result w2 %ED ] MOV 59 D21
of the time subtracting operation is 59 MOV 59 D22
] U movy  sa 121 1
stored in the 3 storage elements - LD MO
[ wovy  sa e 1

designated by D. The result will affect
the carry flag SM181 and the zero flag
SM180.

Function description

Conduct subtract operation on the
time format data, with the operation
rules following the time format.

Note

The time data for the operation must
meet the time setting range
requirements.

Hour: 0~23

Minute: 0~59

Second: 0~59

e}

Smigz

SM180

—— T5UE

Tio

[

T11

23
oio

23
Dz

23
030

1

TSUB D10 D20
D30

LD SM182

OuUT Y10

LD SM180

ouT Y11

1. When X10 is ON, send the time data to the 3 storage elements starting with D10

and the 3 storage elements starting with D20.

2. When MO is ON, subtract the data starting with D20 from the data starting with
D10, and store the result in the 3 storage elements starting with D30.
3. The carry flag (SM182) will be set to ON, and the zero flag (SM180) will be set to

OFF.
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6.9.5 HOUR: Timing list instruction

LAD:

Applicable to IVC1 IVC1L IVC2L IVC2H

| { HOR ) wn b2/ ] Influenced flag bit
IL: HOUR (S) (D1) (D2) Program steps 8
(0] d| T Applicabl | t Indexed
icable elements
peran ype PP addressing
S INT |[Constant | KnX|KnY | KnM KnS | KnLM |KnSM | D SD C T \% VA R N
D1 INT D Y R \
D2 BOOL Y M S LM

B Operand description

S: the hour comparison data. Range:
0~32767.

D1: time storage starting element. D17:
hour. D1+1: second.

D2: alarm output address. When
D1=S, the alarm point changes to ON,
and generates output.

B Function description

Make judgment on the time when the
input contact is ON (unit: hour).

H  Note

1. To sustain the current data after
power off, set D1 within the element

saving range (see #51R! K625/ H

Y. #R81 F#6F5/HIR. ). Otherwise, the current data will be cleared upon PLC
power off or when PLC changes from RUN to STOP.
2. The timing still continues even when the alarm output D2 is ON.

3. The hour data in this instruction is a 16-bit integer. It will restart from 0 after
32767.

®m  Example

LD MO
Mo 1000
nov 1000 o100 ] MOV 1000 D100
LD M1
M1 1000 o OFF
HOUE D100 D200 M0 ] HOUR D100 D200
Mo 110 M10
— 2 LD  M10
OUT Y10

1. When MO is ON, set the comparison data of HOUR instruction.
2. When M1 is ON, accumulate the time for the input contact.
3. M10 will be ON when the accumulated time=1000.



Programming manual of IVC series small PLC

Chapter 6 Application instructions

136

6.9.6 DCMP: Compare date (=, <, >, <>, >=, <=)instruction

LAD: .
: Applicabl IVC1 IVC1L IVC2L IVC2H
| DOMP= (s1) (s2) o ] pplicable to C C Cc Cc
|—1 ——{ DoMP< (57 (52) 2 ]
[— —— bDcwp> sz (52) 2 ]
|— +— powp> (s (s2) 72 1{Influenced flag bit
|— +——L o= ds2) (52) 2 ]
|— — pawp<= (sw (s2) o ]
IL:
DCMP= (1) (s2) (D)
DCMP< (s1) (s2) (D)
DCMP=> (S1) (S2) (D) Program steps 7
DCMP< > (s1) (s2) (D)
DCMP>= (1) (s2) (D)
DCMP<= (s1) (s2) (D)
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT D SD \
S2 INT D SD \
D BOOL Y M S LM C T
Operand description example, “2004, 9, 31” and “2003, 2, 29” are both illegal.
S1. date comparison data 1, which Example
occupies the 3 word elements LD SMO
following S71. The data must comply MOV 2004 DO
with the solar calendar format, or the —Sﬁ—{ Moy 2004 o ] MOV 10 D1
system will report operand error.  omov 10 0 ] MOV 25 D2
S2. date comparison data 2, which b s gg : MOV 2004 D10
occupies the 3 word elements 2004 MOV 10 D11
H mov 2004 110 1
following S2. The data must comply : 10 ; MOV 24 D12
MoV 10 o1l
with the solar calendar format, or the 74 LD X0
. U movy =4 112 ]
system will report operand error. i il S 56 DCMP= D0 D10 MO
———[ IcME= 10 I10 no 1

D: Comparison status output. When
the data the
condition, D is set ON; otherwise, it is
set OFF.

Function description

meet comparison

Conduct BIN comparison on the date
data stored in the elements starting
with S1 and S2, and assign the
comparison result to D.

Note

The date data stored in the elements
starting with S1 and S2 must comply
with the solar calendar format, or the
system will report operand error. For

=

) =

TCHE<

TCHE>

DCHE<C>

DCME »=

DCME <=

2004
o

2004
o

2004
o

2004
o

2004
o

2004
oo

2004
nin

2004
nin

2004
nin

2004
oo

OFF
i

i}
Mz

i)
[k}

i)
M4
OFF
NS

DCMP< DO D10 M1
DCMP> DO D10 M2
DCMP<> DO D10

M3
DCMP>= DO D10
M4
DCMP<= DO D10
M5

Conduct BIN comparison on the date data stored in the elements starting with DO

and D10, and assign the comparison result to MO.
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6.9.7 TCMP: Compare time (=, <. >, <>, >=, <=)instruction
LAD: Applicable to IVC1 IVCAL IVC2L IVC2H
— — Ttop= (s (52) @ ]
|— 1 Ttowp< s (52) ) ]
— —_ Tomp>  Gs2) (52) ) ]
. [ TIPS (S1) (52} (o ]Influenced flag bit
— +—_ Towp= (52) (s2) o J
|— L ToMp<= (s1) (52) ) ]
IL:
TCMP= ($1) (S2) (D)
TCMP< (1) (S2) (D)
TCMP> (81) (s2) (D) Program steps 7
TCMP<> (1) (S2) (D)
TCMP> = (1) (S2) (D)
TCMP<= (1) (S2) (D)
] Indexed
Operand | Type Applicable elements addressing
S1 INT D SD J
S2 INT D SD J
D BOOL Y M S | M C T

Operand description

S1. time comparison data 1, which
occupies the 3 word elements
following S71. The data must comply
with the 24-hour time format, or the
system will report operand error.

S2: time comparison data 2, which
occupies the 3 word elements
following S2. The data must comply
with the 24-hour time format, or the
system will report operand error.

D: comparison status output. When
the data meet the comparison
condition, D is set ON; otherwise, it is
set OFF.

Function description

Conduct BIN comparison on the time
data stored in the elements starting
with S1 and S2, and assign the
comparison result to D.

Note

The time data stored in the elements
starting with S1 and S2 must comply
with the 24-hour system, or the system

will report operand error. For example, “24, 10, 31” and “13, 59, 60” are both illegal.

Example

]
——{ MoV

L mov
L mov
L mov
L mov
[ mov
X0
[ TCME=
L TCHES
L TCHE>

IL TCME <>

L TCMES=

L TCMEP<=

z0

i |

20

30

=]

20
oo

20
jila]

20
oo

20
huli]

20
bili}

20
Jili}

20
it}

31
m

Iz

20
nia

a0
Ii1

54
mez

20
o

20
o

20
0

20
0

20
nin

20
nia

OFF
Mo

OFF
M1

OH
nz

;|
M3

0]}
M4

OFF
L]

LD SMO

MOV 20 DO

MOV 31 D1

MOV 1 D2

MOV 20 D10

MOV 30 D11

MOV 59 D12

LD X0

TCMP= DO D10
MO

TCMP< DO D10
M1

TCMP> DO D10
M2

TCMP<> DO D10
M3

TCMP>= DO D10
M4

TCMP<= DO D10
M5

Conduct BIN comparison on the time data stored in the elements starting with DO

and D10, and assign the comparison result to MO.
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6.9.8 HTOS: Time (hour, minute and second) to second instruction

LIAD: Applicable to IVC2H
| Vo L HTOS s @y Influenced flag bit
IL: HTOS (S) (D) Program 5
steps
] Indexed
Operand| Type Applicable elements )
addressing
S WORD KnX | KnY | KnM | KnS T C D SD R \
D WORD KnY | KnM | KnS T C D SD R \
Operand description Example
S: starting element of time data before mi 3 11415
, . HIOS D0 D10 ] LDM1
storing conversion
. ) HTOS DO D10
D: starting element of time data after
storing conversion 1. When M1 is ON, convert the starting hour, minute and second of DO to second
Function description and store the result in D10. When D0=3, D1=10 and D2=15, D10=11415.
Convert time data of S-S+2 (hour,
minute and second) to second, and
store the result in D.
6.9.9 STOH: Second to time (hour, minute and second) instruction
'-|AD= Applicable to IVC2H
| n L BTOH i 22 1 Influenced flag bit
IL: STOH (S) (D) Program 5
steps
] Indexed
Operand | Type Applicable elements )
addressing
S WORD KnX | KnY | KnM | KnS T C D SD R \
D WORD KnY | KnM | KnS T C D SD R \
Operand description ni 1000 1] LD M1
. . STOH oo Dnin
S: starting element of time data before ] STOH DO D10
storing conversion 1. When M1 is ON, convert the second data of DO to hour, minute and second and

D: starting element of time data after  store the result in 3 units starting with D10. When D0=1000, D10=0, D11=16 and
storing conversion D12=40.

Function description

Convert second data to hour, minute

and second, and store the result in D,

D+1 and D+2.

Example
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6.10 High-speed I/O instruction
6.10.1 HCNT: High-speed counter drive instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| [ HONT @ 4 ] Influenced flag bit
IL: HCNT (D) (S) Program steps 7
o} d| T Applicable element Indexed
peran ype pplicable elements addressing
D DINT
S DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R \
Operand description Example
D: Counter SN. Range: C236~C255.
S: Comparison constant, a signed
32-bit data.
Range: -2147483648~2147483647.
Function description
Drive the specified hardware X010 Rising Falling Rising
high-speed counter. All high-speed xo11[]  Resetinput *7

counter must be driven to perform
high-speed counting. Meanwhile, the
NO contact action of the counter will
be judged based on the S value.

Note

The HCNT instruction, SPD instruction,
external input interrupt and pulse
capture may have contradictory
hardware demands. Pay attention to
the preconditions  of all system
high-speed 1/0s, and refer to the
instruction  description in  actual

practice.

X000

Current value

Counting input

X012 | Startup input

0

C235 output contact

o

K11

Kz

LD X10
smzas‘} OUT SM236
OFF LD X11
EST  C238 ]
o RST C236
HNT  C236 = ] LD X12

HCNT C236 -5

1. When X12 changes from OFF to ON, the hardware counter C236 will be
initialized. X0 is the pulse input point for C236, which counts the pulse input

through X0. When X12 is OFF, X0 is a common input point, and C236 cannot count

the external pulse of X0.

2. Contact actions: when the current value of the counter C236 increases from -6

to -5, the contact of C236 will be set. When the counter C236 decreases from -5 to
-6, the contact of C236 will be reset.

3. When X11 is ON, the RST instruction will be executed, C236 will be cleared, and
the C236 contact will be disconnected.

4. When PLC is powered off, the data of the high-speed counter and the contact

status is set by the user in the system block through the AutoStation software.
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6.10.2 DHSCS: High-speed counting compare set instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — CS £y 52 /2
| DHS su (s2) @ ] Influenced flag bit
IL: DHSCS (S1) (S2) (D) Program steps 10
(0] dlm Applicable elements Indexed
ran
pera ype PP addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
S2 DINT
D BOOL Y M S

Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

D: target bit element, including Y, M
and S elements. They will be set or
output immediately regardless of the
scan cycle.

Note

1. The DHSCS instruction must work
together with the HCNT instruction,
because DHSCS is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCS instruction will be
validated only by pulse input. You
cannot validate the instruction by
changing the counter value with
instructions such as DMOV or MOV.

3. DHSCS (DHSCI, DHSCR, DHSZ,
DHSP, DHST) can be used repeatedly.
However, at most the first six such
instructions can be driven at the same
time.

4. The maximum frequency supported
by the PLC high-speed counters will
be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ,

DHSP and DHST. For details, see £

Rl REGETHW. #FHiR! REEE 5 FHW. .

Function description

1. A high-speed counter will count in the interrupt mode only when it is driven by
the HCNT instruction and the counting input changes from OFF to ON. When
high-speed counter counts to S1 in the DHSCS instruction, the bit element D will
be set immediately, or, in the case of a Y element, the Y element will output
immediately.

2. This instruction can be used when you want to set (and output, for Y elements) a
certain bit element by comparing the counter value with a preset value.

Example
LD M1
OUT SM236
m SN2
— —- LD MO
o 0
e 1000 ] HCNT C236 1000
"z o OFF LD M2
| —{ DHSCS  zoo0 C238 110 ] DHSGS 2000 236
23 111
— — ;) Y10
LD C236
OuUT YN

1. When MO is ON, C236 will count in the interrupt mode when X0 changes from
OFF to ON (see #4iR! K£EF5//HIR. 417 ! K25/ /HI. for the description of
the X0 input frequency). When C236 changes from 999 to 1000, the C236 contact
will be set. When C236 changes from 1001 to 1000, the C236 contact will be reset.
When the C236 contact drives Y11, the execution of Y11 is determined by the user
program scan cycle.

2. When M2 is ON, and the DHSCS instruction meets the requirements stated in
the preceding “Note”, Y10 will output immediately if C236 reaches 2000,
regardless of the the scan cycle.

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.
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6.10.3 DHSCI: High-speed counting interrupt trigger instruction

LAD:

Applicable to IVC11VC1S IVC1L IVC2L IVC2H

| DT i 52/ (53) ] Influenced flag bit
IL: DHSCI (S1) (S2) (S3) Program steps 0
© d T Applicable elements Indexed
ran
= i - addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C vV R N

S2 DINT

S3 WORD| Constant

B Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

S83: interrupt SN. Range: 20~25.

B Function description

A high-speed counter will count in the
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the counter counts to S1,
the S3 interrupt will start. You can
write the interrupt according to your
actual needs.

H  Note

1. The DHSCI instruction must work
together with the HCNT instruction,
because DHSCI is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCI instruction will be
validated only by pulse input. You
cannot validate the instruction by
changing the counter value with
instructions such as DMOV or MOV.

3. DHSCI (DHSCS, DHSCR, DHSZ,
DHSP, DHST) can be used repeatedly.
However, at most the first six such
instructions can be driven at the same
time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and

DHST. For details, see ##i8! K#HF5//HI. #iR! K5/ FI]R. .

®m  Example

Main user program:
i SME36

: B LD M1
m 0 ouT SM236
W HCHT  CESE 1000 1 LD MO
"z o
ECT 2000 - - ] DHSCI 2000 C236 20
LD C236
C236 1
¢ 5 ouT Y11
Interrupt No.20:
min Y20 LD M10
—— >
, 112 ouT Y20
H = oo 100 b LD>= DO 100
1—( a ouT Y12
wov o0 1o ! mov 0 Do

1. When MO is ON, C236 will count in the interrupt mode when X0 changes from
OFF to ON (see #4iR! K825/ /HIR. 517 ! K25/ /HI. for the description of
the X0 input frequency). When C236 changes from 999 to 1000, the C236 contact
will be set. When C236 changes from 1001 to 1000, the C236 contact will be reset.
When C236 contact drives Y11, the execution of Y11 will be determined by the
user program scan cycle.

2. When M2 is ON, and the DHSCI instruction meets the requirements stated in the
preceding “Note”, interrupt No.20 will be executed immediately when C236
reaches 2000, regardless of the scan cycle.

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. With pulse input, interrupt No.20 will be executed when C236 reaches 2000, and
Y20 will be driven when M10 is ON. But, the output of Y20 is related to the scan
cycle. Meanwhile, Y12 will be driven and DO will be cleared when DO is detected to
be larger than 100.
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6.10.4 DHSPI: High-speed output absolute position compare interrupt trigger instruction

LAD: Applicable to IVC2H
|— —— pHscr  Gsw (52) (s3) Y nfluenced flag bit
IL: DHSPI (S1) (S2) (S3) Program steps 10
] Indexed
Operand| Type Applicable elements addressing
S1 DINT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R \
S2 DINT SD
S3 WORD | Constant
] Operand description Main user program:
S1: a 32-bit DINT data, the one with which the high-speed m _|5"” ]
output position element will compare. .
Range: -2147483648~2147483647. SET  SMBL ]
S2: high-speed output position element. o
Range: SD200,SD320,SD340,SD350,SD360 and SD370. SET  SME2 ]
S83: interrupt SN. Range: 53,54,55,56,57 and 58. - o
B Function description Ml merr tom 50340 53 ]
When the high-speed output position element is equal to S1 - n ’
in DHSPI instruction, enter S3 interrupt subprogram; you can — { DHSPL 2000 S0 = ]
write the program that will be executed immediately in You can select the interrupt SN to be 53 or other high-speed
interrupt subprogram. output postion interrupt sources, and then write the program
B Note executed when passing the postion in interrupt subprogram.

1. Writing to SD element will not trigger position interrupt.
After writing, passing the position that needs interrupt again
will trigger position interrupt.

®m  Example
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6.10.5 DHSCR: High-speed counting compare reset instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|_| L DHS(R 4 (52) @ ] Influenced flag bit
IL: DHSCR (S7) (S2) (D) Program steps 10
Operand| Type Applicable elements Indexe.d
addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C \% R \
S2 DINT
D BOOL Y M S

B Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

D: target bit element. The action on Y,
M, S or C will be valid immediately
regardless of the scan cycle. If D is a
C element, it must be S2.

B Function description

A high-speed counter will count in the
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the counter counts to S1,
the D element will be reset (and output,
for Y elements) immediately. You can
use this instruction when you want to
reset (and output, for Y elements) a
certain bit element by comparing the
counter value with a preset value.

H  Note

1. The DHSCR instruction must work
together with the HCNT instruction,
because DHSCR is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCR instruction will be
validated only by pulse input. You

cannot validate the instruction by changing the counter value with instructions such
as DMOV or MOV.

3. DHSCR (DHSCI, DHSCS, DHSZ, DHSP, DHST) can be used repeatedly.
However, at most the first six such instructions can be driven at the same time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and
DHST. For details, see ££18! K823 HIE. #4181 #1855 H. .

®m  Example

LD SM255
anzss T10 OUT Y10
! LD M1
ni 0
—M——{ HCHT £S5 1000 ] HCNT C255 1000
Cz55 Tz0 LD C255
2 OUT Y20
ne i OFF LD M2
W[ DIHSCRE 2000 255 11 ] DHSCR 2000 C255
Y1

1. When M1 and X7 are both ON, C255 counts the phase difference of X3 and X4
in the interrupt mode. When C255 changes from 999 to 1000, C255 contact will be
set, and reset when C255 changes from 1001 to 1000. When C255 contact drives
Y20, the execution of Y20 will be determined by the user program scan cycle.

2. When M2 is ON, and the DHSCR instruction meets the requirements stated in
the preceding “Note”, Y1 will be output immediately when C255 reaches 2000,
regardless of the the scan cycle.

3. When the X3 pulse input is ahead of X4, SM255 is ON. When the X4 pulse input
is ahead of X3, SM255 is OFF.

4. When X7, the startup signal of C255, is OFF, C255 will not count.

5. When M1 and X7 are all ON, if X5 is ON, C255 will be cleared, and C255
auxiliary contact will be reset.
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6.10.6 DHSZ: High-speed counting zone compare instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— +—— pbHsz o) (52) (53) @ | nfluenced flag bit
IL: DHSZ (S1) (S2) (S3) (D) Program steps 13
Operand | Type Applicable elements Indexe.d
addressing
S1 DINT | Constant |[KnX| KnY | KnM | KnS | KnLM [KnSM | D SD C \% R \
S2 DINT | Constant |[KnX| KnY | KnM | KnS | KnLM [KnSM | D SD C \% R \
S3 DINT
D BOOL Y M S

B Operand description

S1: a 32-bit DINT data, one of the two
numbers with which the high-speed
counter will compare.

Range: -2147483648~2147483647.
S2: a 32-bit DINT data, one of the two
numbers with which the high-speed
counter will compare.

Range: -2147483648~2147483647.
S3: high-speed counter.

Range: C236~C255.

D: target bit element. The action on Y,
M or S wil be valid immediately
regardless of the scan cycle.

B Function description

1. A high-speed counter will count in
the interrupt mode only when it is
driven by the HCNT instruction and
the counting input changes from OFF
to ON.

2. When the counter value is smaller
than S1, the D element will be set. In
addition, the D+1 and D+2 elements
will be reset.

3. When the counter value =2S1 and
<S2, the D and D+2 elements will be
reset, while the D+1 element will be
set.

4. When the counter value is bigger
than S2, the D and D+1 elements will
be reset, while D+2 element will be
set.

5.If Dis a'Y element, it will be output
immediately regardless of the scan
cycle.

H  Note

1. The DHSZ instruction must work together with the HCNT instruction, because
DHSZ is only applicable to the high-speed counters that is driven by HCNT.

2. The DHSZ instruction will be validated only by pulse input. You cannot validate
the instruction by changing the counter value with instructions such as DMOV or
MOV.

3. DHSZ (DHSCI, DHSCS, DHSCR, DHSP, DHST) can be used repeatedly.
However, at most the first six such instructions can be driven at the same time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and
DHST. For details, see #1%! K#E5/ M. #iR! REE5/HE. .

®m  Example

LD MO
; HCNT C249 1000
HCNT — C249 1000 ] LD M1
DHSZ 1500 2000 g249 ?1175 ] DHSZ 1500 2000 C249
1z Y10
3 LD SM249
N ouT Y12
LD C249
ouUT Y6

1. When MO and X6 are both ON, C249 will count up when X0 changes from OFF
to ON, or count down when X1 changes from OFF to ON. When C249 changes
from 999 to 1000, the C249 contact will be set; when C249 changes from 1001 to
1000, the C249 contact will be reset. When C249 contact drives Y6, the execution
of Y6 will be determined by the user program scan cycle.
2. When M1 is ON, the DHSZ instruction meets the requirements stated in the
preceding “Note”, the states of elements Y10~Y12 are as follows:

C249<1500: Y10: ON, Y11&Y12: OFF.

1500=<C249<2000: Y10, Y12: OFF, Y11: ON.

C249>2000: Y10, Y11: OFF, Y12: ON.
The outputs of Y10, Y11 and Y12 are immediate, regardless of the scan cycle.
3. When MO and X6 are ON at the same time, SM249 will be reset if X0 changes
from OFF to ON and the counter counts up, and SM249 will be set if X1 changes
from OFF to ON and the counter counts down.
4. When X6 is OFF, C249 stops counting.
5. When MO and X6 are both ON, if X2 is ON, C249 will be cleared, and C249
auxiliary contact will be reset.
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6.10.7 DHST: High-speed counting table compare instruction
LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

|— ——{ DHST S (52} (53)

Influenced flag bit

IL: DHST (S1) (S2) (S3)

Program steps 10
O d| T Applicable el t: Indexed
ran icable elements
pera ype PP addressing
S1 DINT D R
S2 INT |Constant
S3 DINT C

Operand description

S1: the starting D element for table comparison. The
following three D elements are the comparison data, SN of Y
element and the output state. These four D elements form a
record.

S2: the number of records for comparison. Range: 1~128.
S3: high-speed counter. Range: C236~C255.

Function description

1. A high-speed counter will count in the interrupt mode only
when it is driven by the HCNT instruction and the counting
input changes from OFF to ON.

2. When the counter value equates the comparison data of
the present record, the corresponding Y element will be
output.

3. The Y element specified in the present record will be
output immediately, regardless of the scan cycle.

4. You can use the DHST instruction when you want to
immediately output, according to certain comparison data,
the Y elements specified in a certain table.

Note

Example
The table for comparison is shown below:

1. The DHST instruction must work together with the HCNT
instruction, because DHST is only applicable to the
high-speed counters that is driven by HCNT.

2. The DHST instruction will be validated only by pulse input.
You cannot validate the instruction by changing the counter
value with instructions such as DMOV or MOV.

3. DHST (DHSCI, DHSCS, DHSCR, DHSP, DHSZ) can be
used repeatedly. However, at most six such instructions can
be driven at the same time.

4. In a user program, the DHSP and DHST instructions
cannot be valid at the same time. That means a valid DHST
(or DHSP) instruction will make the following DHSP (or
DHST) instructions invalid.

5. The maximum frequency supported by the PLC
high-speed counters will be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and DHST. For

details, see #iR! KHF//HI. #iR! RECEF//HR. .

Comparison data ;
Y element Set/Reset Operation flow
MSB LSB
D100=0 D101=100 D102=0 D103=1 11
D104=0 D105=200 D106=1 D107=0 24
D108=0 D109=300 D110=2 D111=1 3!
4
D112=0 D113=300 D114=3 D115=1
Return to 1

The following is the user program:
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ML
f— Dmov

i mov
o mov
L omov
L mov
L mov
L DMov
L mov
L mov
L omov
Lo mov

{ Moy
Mo

i
——{ IHST

—
C244 110
B

1. In the first user-program scan cycle, assign elements D100~D115 with values to generate the table for comparison.

Mz SMz44
E

1aa

1]
Cadd

oo

100
o100

1oz
1
103
200
104
D106
nioT
300
nina
ni10
it
100
i1z
3
114
115

1000

4

C244

]

LD
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
LD
HCNT
LD
DHST
LD
ouT
LD
ouT

SM1
100 D100
0 D102
1 D103
200 D104
1 D106
0 D107
300 D108
2 D110
1 D11
100 D112
3 D114
1 D115
MO
C244 1000
M1
D100 4 C244
M2
SM244
C244
Y10

2. When MO and X6 are both ON, the C244 will count when X0 changes from OFF to ON (for the input frequency, see ##i%/

KT T JFIR. #51R 1 K FY 5/ FHYE. ). When C244 changes from 999 to 1000, the C244 contact will be set; when C244 changes
from 1001 to 1000, the C244 contact will be reset. When the C244 contact drives Y10, the execution of Y10 will be determined

by the user program scan cycle.

3. When M1 is ON, and the DHST instruction meets the requirements in the preceding “Note”, the compare will start with the

first record. The compare with the second record will not start until the first compare is over and the corresponding Y element

has been output. After the compare with the last record is over, the compare with the first record will start again, and SM185 will

be set. SD184 is the SN of the present record, and SD182&SD183 are the present data for comparison. The corresponding

output will be immediate, regardless of the scan cycle.

4. When M2 is ON, SM244 is ON, and C244 will count down. If M2 is OFF, SM244 is OFF, and C244 will count up.
5. When X6 is OFF, C244 is invalid.
6. When MO and X6 are both ON, if X2 is ON, C244 will be cleared, and C244 auxiliary contact will be reset.
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6.10.8 DHSP: High-speed counting table compare pulse output instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H
— — 52 53
| DHSP (51) (52) (53) ] Influenced flag bit
IL: DHSP (81) (82) (83) Program steps 10
o d| T Applicable el nts Indexed
icable eleme
peran ype PP addressing
S1 DINT D R
S2 INT | Constant
S3 DINT C

B Operand description

S1: the starting D element for table comparison. The
following three D elements are the comparison data, and the
data to output to SD180&SD181. These four D elements
form a record.

S2: the number of records to be compared. Range: 1~128.
S3: high-speed counter. Range: C236~C255.

B Function description

1. A high-speed counter will count in the interrupt mode only
when it is driven by the HCNT instruction and the counting
input changes from OFF to ON.

2. When the counter value equates the comparison data of
the present record, the output data of the present record will
become the values of SD180&SD181.

3. You can use the DHSP instruction when you want to
control the high-speed output or assign values to certain
parameters according to a table. For example, you can set
the SD180&SD181 (double word) as the output frequency of
the PLSY instruction, and the PLSY output frequency will be
adjusted by the table compare result.

H  Note

1. The DHSP instruction must be used together with the
HCNT instruction, because the DHST instruction cannot be
executed unless the related high-speed counter is driven by
the HCNT instruction.

2. When the DHSP instruction is used together with the
PLSY instruction, the values assigned to SD180 and SD181
®m  Example

The table for comparison is shown below:

must meet the frequency output requirement of the PLSY
instruction. For details, see the description of the PLSY
instruction.

3. To stop the comparison at the last record, set the last
output data of the table as 0. Under this situation, other
DHST and DHSP instructions will be invalid. But at this time,
the DHSP instruction is not regarded as a high-speed
instruction when it comes to the number limit of high-speed
instructions.

4. The DHSP instruction will be validated only by pulse input.
You cannot validate the instruction by changing the counter
value with instructions such as DMOV or MOV.

5. DHSP (DHSCI, DHSCS, DHSCR, DHST, DHSZ) can be
used repeatedly. However, at most the first six such
instructions can be driven at the same time.

6. In a user program, the DHSP and DHST instructions
cannot be valid at the same time. That means a valid DHSP
(or DHST) instruction will make the following DHST (or
DHSP) instructions invalid.

7. The maximum frequency supported by the PLC
high-speed counters will be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and DHST. For

details, see #iR! KHF//HI. #iR! RECEF//HR. .

Comparison data Output data (to SD180&SD181) .
Operation flow
MSB LSB MSB LSB
D100=0 D101=100 D102=0 D103=1 14
D104=0 D105=200 D106=0 D107=2 2y
D108=0 D109=300 D110=0 D111=3 3
D112=0 D113=100 D114=0 D115=4 4y
Return to 1

The following is the user program:
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SML
—{ mMov 100
H mv 0
Ko omovy 1
H DMovy 200
Ho omov 0
L movy 2
H  Dmov 3500
Ho omov 0
K mov 3
H Dmovy 100
H mov 0
L omov 4
] ]
——{ HCHT 244
n 100
——{ DHsF Dioo
nz SME44
— — >
C244 110
>
N3 1
——{ PL3Y  SDiEO

100
nioo

i
ninz

L
nios

200
D104

]
g

2
oot

300
ning

]
nn

3
ot

100
niz

0
nii4

4
JIIRE
1000

4

]

1

Cz44

OFF
1n

1

]

LD
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
LD
HCNT
LD
DHSP
LD
ouT
LD
ouT
LD
PLSY

SM1

100 D100
0 D102
1 D103
200 D104
0 D106
2 D107
300 D108
0 D110
3 D111
100 D112
0 D114
4 D115
MO

C244 1000
M1

D100 4 C244
M2

SM244
C244
Y10

M3
SD180 0 YO

1. In the first user-program scan cycle, assign elements D100~D115 with values to generate the table for comparison.
2. When MO and X6 are both ON, C244 will count when X0 changes from OFF to ON (for the input frequency, see ##i%! F£#£
YT IR, R FFFF/HIE. ). When C244 changes from 999 to 1000, the C244 contact will be set; when C244 changes

from 1001 to 1000, the C244 contact will be reset. When the C244 contact drives Y10, the execution of Y10 will be determined
by the user program scan cycle.

3. When M1 is ON, and the DHSP instruction meets the requirements in the preceding “Note”, the compare will start with the
first record. The compare with the second record will not start until the first compare is over and the output data has been
output to SD180&SD181. After the compare with the last record is over, the compare with the first record will start again, and
SM185 will be set. SD184 is the SN of the present record, and SD182&SD183 are the present data for comparison. The output
data will be output to SD180&SD181 immediately, regardless of the scan cycle. If you want to stop the at the last record, set the
output data of the last record to 0.
4. When M2 is ON, and SM244 is ON, C244 will count down. When M2 is OFF, and SM244 is OFF, C244 will count up.
5. When X6 is OFF, C244 is invalid.
6. When MO and X6 are both ON, if X2 is ON, C244 will be cleared, and the C244 contact will be reset.

6.10.9 SPD: Pulse detection instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L SPD (51 (52) @ ] Influenced flag bit
IL: SPD (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 BOOL X
S2 WORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD C T \% VA
D |WORD \

B Operand description

S1: input point. Range: X0~X5.

S2: time unit for input point detection. Unit: ms. Operand
S$2>0.
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D: the storage register for the counted pulse number, which
will cause overflow when bigger than 65535.
B Function description

To detect the number of pulses input through X0~X5 in the
specified period of time (ms) and store the result in the
designated storage register.

H  Note

1. SPD, HCNT, external input interrupt and pulse capture are
contradictory in their occupation of hardware. For details,
see #HiR! RECH T/ HW. #HiR! KEE5F/FE. .

2. For IVC1 and IVC2L, the SPD instruction supports input
points X0~X5. For IVC2H, the SPD instruction supports input
points X0~X7.

3. Maximum pulse input frequency: 10kHz. Detection may
be faulty when frequency is higher than 10kHz.

®m  Example

Mo o
FLSY 10000 0 10 1
"o o 10000
SFD X0 1000 0 1
LD SMO
PLSY 10000 0 YO
LD MO
SPD X0 1000 D10

The time sequence chart of the example program is shown
below:

6.10.10 PLSY: High-speed pulse output instruction

M

D10: measured

D11: current - [ value HJJLF rrrr
value \
D T

1000ms 1000ms

SN

D12: elapsed time

Input X0

N (fpn)
Proximity switch
n pulse/round

1. When MO is ON, count the pulses input through X0 within
1000ms, and store the counting result in D10. D11 is the
present counting value within the 1000ms, while D12 is the
elapsed time within the 1000ms.

2. D10 is in positive proportion to the rotary speed of the
plate in the preceding figure.

3. D10 counts whenever X0 changes from OFF to ON, and
the counting value within the last 1000ms will be stored in
D10.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— —— PLSY Gz (52) o) ] .
Influenced flag bit
IL: PLSY (S1) (S2) (D) Program steps 9
Indexed
Operand | Type Applicable elements " exe.
addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
S2 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
D BOOL Y
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Operand description

S1: specified frequency (Hz).

Range: IVC1, IVC2L: 1~100000(Hz); IVC1L: Y0,Y1 can set
1~100000(Hz), Y2,Y3 ~can set 1~10000(Hz); IVC2H:
1~200000(Hz). When S1 is outside this range, the system will
report instruction operand error, and no hardware resources will
be occupied.

Change S17 during the execution of the instruction will change the
output frequency in real time.

S2: output pulse number (PLS).

Range: 0~2147483647. When S2 is outside this range, the
system will report instruction operand error, output no pulse, and
no hardware resources will be occupied. When S2 is 0, the pulse
will output so long as the instruction is valid. If you change S2
during the execution of the instruction, the change will be take
effect in the next round.

D: high-speed pulse output point. Range: IVC1, IVC2L: YO, Y1;
IVC1L: Y0,Y1,Y2,Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7.

Function description

To output specified amount of high-speed pulses at the specified
frequency. For that purpose, the load current on the PLC output
transistor should be big, but below the rated load current.

Note

1. The PLC must use the transistor output mode.

2. When the PLC outputs high-frequency pulses, the following
load current for the PLC output transistor must be used.

3. The output loop (transistor) for PLSY, PWM and PLSR is

shown as follows:

Load
resistance

External
power supply

4. With large load and current, the transistor off time is relatively
longer. The PWM, PLSY and PLSR instructions require that the
transistor output terminal be connected to their corresponding
loads. When the output waveform does not conform to the
instruction operand, increase the load current of the transistor
(the transistor load current <100mA).

5. During or after the execution of the high-speed instruction, no
other instructions can use the same port, unless the high-speed
pulse output instruction is invalid.

6. Using multiple PLSY instructions can get independent pulse
outputs. You can also use PWM or PLSR instructions to get
independent pulse outputs at different output ports.

7. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state

of the output point, and others will not affect the output
point state.

8. Just like other high-speed instructions (DHSCS,
DHSCR, DHSZ, DHSP, DHST and HCNT), the PLSY
instruction must meet the system’s requests on
high-speed 1/0.

Example
M1 OFF
FLST 1000 10000 11 1
OFF
PLSY 1000 10000 T ]
LD M1

PLSY 1000 10000 Y1
PLSY 1000 10000 YO

\ Pulses 4%
LN S B

-l l« Frequency (1000)

\ Pulses 4#
v I T B A e

/|« Frequency (1000)

1. When M1 is ON, 10,000 pulses will output through YO
and Y1 at the frequency of 1000Hz. Then the pulse
output will stop until MO changes from OFF to ON when
the next round of output will start. When MO is OFF,
there will be no output.

2. The duty cycle of the pulses is 50%. The output is
handled in the interrupt mode, regardless of the scan
cycle. For high frequency output, the output duty cycle
at Y points is related to the load. The waveform at output
points (YO&Port 0, Y1&Port 1) is related to the load: so
long as the current does not exceed the rated load
current, the smaller the load is, the closer the output
wave form is to the set operand.

3. SM80&SM81 controls the ON/OFF of the output at YO
and Y1 respectively. When SM80 or SM81 is 1, the
output is ON.

4. SM82&SM83 are the output monitors of YO0&Y1
respectively. SM82 or SM83 will be OFF after the output
is complete.

5. SD50: the MSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD51: the LSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD52: the MSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD53: the LSB of the output pulse number at Y1 for
PLSY and PLSR instructions.
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SD54: the MSB of the total output pulse number at YO and Y1 for
PLSY and PLSR instructions.

7. Refer to the DHSP instruction if you want to use the
input pulse number to control the PLSY output pulse

SD55: the LSB of the total output pulse number at YO and Y1 for

PLSY and PLSR instructions.
6. SD50~SD55 can be changed with the instruction DMOV or
MOV, or through the ConstrolStar software.

Relevant elements:

frequency.

Address | Name Action and function R/W
SM80 | YO0 high-speed pulse output control | YO high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control | Y1 high-speed pulse output stop instruction R/W
SM82 Y000 pulse output monitor Y0 high-speed pulse output monitor (ON: busy, OFF: ready) |R
(busy/ready)
SM83 Yoot pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) |R
(busy/ready)
At ON, you can use PLSY instructions in interrupts and
SM86 | YO interrupt drive pulse ouptut valid |subprograms, and continuous and repeated drive with power | R'W
flow in main programs
At ON, you can use PLSY instructions in interrupts and
SM87 | Y1 interrupt drive pulse ouptut valid | subprograms, and continuous and repeated drive with power | R'W
flow in main programs
SM26 R/
5 Y002 pulse output stop instruction After setting, Y002 pulse will be disabled W
SM26 R/
4 Y004 pulse output stop instruction After setting, Y004 pulse will be disabled W
SM26 R/
5 Y005 pulse output stop instruction After setting, Y005 pulse will be disabled W
SM26 R/
5 Y006 pulse output stop instruction After setting, Y006 pulse will be disabled W
SM26 R/
; Y007 pulse output stop instruction After setting, Y007 pulse will be disabled W
SM27 | Y002 pulse output monitor | YO02 high-speed pulse output monitor (ON: busy, OFF: R
2 (busy/ready) ready)
SM27 | Y004 pulse output monitor | YO04 high-speed pulse output monitor (ON: busy, OFF: R
4 (busy/ready) ready)
SM27 | YO05 pulse output monitor | YOO5 high-speed pulse output monitor (ON: busy, OFF: R
5 (busy/ready) ready)
SM27 | YO06 pulse output monitor | YO06 high-speed pulse output monitor (ON: busy, OFF: R
6 (busy/ready) ready))
SM27 | Y007 pulse output monitor | YOO7 high-speed pulse output monitor (ON: busy, OFF: R
7 (busy/ready) ready)
Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) (IVC1L, IVC2L, IVC2H) R/W
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Address Action and function R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) (IVC1L, IVC2L) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) (IVC1L, IVC2L) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) (IVC2L) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) (IVC2L) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) (IVC1L, IVC2H) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) (IVC1L, IVC2H) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) (IVC1L) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) (IVC1L) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) (IVC2H) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) (IVC2H) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) (IVC2H) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) (IVC2H) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) (IVC2H) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) (IVC2H) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) (IVC2H) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) (IVC2H) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) (IVC1) R/W
SD83 Current position of Y1 output locating instruction (LSB) (IVC1) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC1L, IVC2L, IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) (IVC1L, IVC2L) R/W
SD211 Current position of Y1 output locating instruction (LSB) (IVC1L, IVC2L) R/W
SD320 Current position of Y2 output locating instruction (MSB) (IVC1L, IVC2H) R/W
SD321 Current position of Y2 output locating instruction (LSB) (IVC1L, IVC2H) R/W
SD330 Current position of Y3 output locating instruction (MSB) (IVC1L) R/W
SD331 Current position of Y3output locating instruction (LSB) (IVC1L) R/W
SD340 Current position of Y4 output locating instruction (MSB) (IVC2H) R/W
SD341 Current position of Y4 output locating instruction (LSB) (IVC2H) R/W
SD350 Current position of Y5 output locating instruction (MSB) (IVC2H) R/W
SD351 Current position of Y5 output locating instruction (LSB) (IVC2H) R/W
SD360 Current position of Y6 output locating instruction (MSB) (IVC2H) R/W
SD361 Current position of Y6 output locating instruction (LSB) (IVC2H) R/W
SD370 Current position of Y7 output locating instruction (MSB) (IVC2H) R/W
SD371 Current position of Y7 output locating instruction (LSB) (IVC2H) R/W

6.10.11 PLSR: Count pulse with acceleration/deceleration output instruction

LAD:

|—-| —— PLSR (1) (s2) (53) o

Applicable to

IVC1IVC1S IVC1L IVC2L IVC2H

Influenced flag bit
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IL: PLSR (S1) (S2) (S3) (D) Program steps 10
(0] d| T Applicabl | t Indexed
ran icable elements
pera ype PP addressing
S1 WORD | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S2 DINT |[Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
S3 WORD | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D1 BOOL Y

B Operand description

S1: maximum frequency. Range: 10~20,000(Hz), IVC1L:
Y2,Y3 range:10~10000(Hz). When 81 is specified indirectly,
and if the specified value is outside this setting range, it will
be regarded as 10 or 20,000, depending on which limit it
breaks. In that case, the system will report operand illegal,
and the high-speed pulse output will be based on the default
10Hz or 20,000Hz.

S2. total output pulse number (PLS). Range:
110~2147483647. When S2 is outside this range, the
system will report instruction operand error, output no pulse,
and no hardware resources will be occupied.

83: acceleration or deceleration time (ms). |If
§1x83<100,000, S3 will be regarded as 100000/S1.
Meanwhile the system will report instruction operand error,
and the acceleration or deceleration time will be uncertain.

If S1x83>82x909, S3 will be regarded as S2x909/S7.
Meanwhile the system will report instruction operand error,
and the acceleration or deceleration time will be uncertain.

The operation process is shown in the following figure:

L Note

For IVC1, the acceleration/deceleration time must not be
smaller than 50ms.

The speed change is evenly divided into 10 steps during the
acceration or deceleration, each step being $7/10.

D: high-speed pulse output point. Range: IVC1, IVC2L: YO,
Y1; IVC1L: YO, Y1, Y2, Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7.
B Function description

The PLSR instruction is a high-speed pulse output
instruction with acceleration/deceleration function. It is used
for locating. Targeting at the specified maximum frequency,
the pulse output will accelerate evenly. After the output pulse
number reaches the preset value, the pulse output will
decelerate evenly.

S1 highest frequency: 10 ~ 2000Hz

0] 7

A
Output:
YO orY1

number: 110 ~

S1 total output pulse

2,147,483,647pls

\

Speed change
in one step is at
most 1/10 of S1

\J

S9 acceleration time

S5 deceleration time Time (sec)

| Note

1. The output frequency of this instruction is 10~20,000Hz. When
the acceleration/deceleration rate exceeds that range, it will be
automatically adjusted according to that range, regardless of the
scan cycle.

2. Use the transistor output. During the high-speed pulse output,
the output current must comply with the related regulations. The
waveform at output points (YO&Port 0, Y1&Port 1) is related to
the load: so long as the current does not exceed the rated load

current, the smaller the load is, the closer the output
waveform is to the set operand.

3. During the execution of the high-speed instruction, so
long as the power flow is not OFF, no other instructions
can use the same port, unless the high-speed pulse
output instruction is invalid.

4. Using two PLSR instructions can output two
independent pulses at YO and Y1. You can also use
PLSR and the PWM (or PLSY) instruction to get
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independent pulse outputs at different output ports (YO, Y1).

5. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state
of the output point, and others will not affect the output point
state.

6. Just like other high-speed instructions (DHSCS, DHSCR,
DHSZ, DHSP, DHST and HCNT), the PLSR instruction must
meet the system’s requests on high-speed I/O.

®m  Example

Mo OFF
FLSE 10 1o 1000 11 1
OFF
FLSE 10 1o 1000 10 1
LD MO
PLSR 10 110 1000 Y1
PLSR 10 110 1000 YO

1. When MO is ON, Y0 and Y1 output 110 pulses respectively at
set frequencies. When MO changes from OFF to ON, pulses will
be output again. When MO is OFF, the output will stop.

2. The operand change during the execution of the instruction
will not be valid until the next time this instruction is executed.

Relevant elements:

3. SM80&SM81 controls the ON/OFF of the output at YO
and Y1 respectively. When SM80 or SM81 is 1, the
output will stop.

4., SM82&SM83 are the output monitors of YO0&Y1
respectively. SM82 & SM83 will be ON when the output
is going on, or OFF when the output is over.

5. SD50: the MSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD51: the LSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD52: the MSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD53: the LSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD54: the MSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

SD55: the LSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

6. SD50~SD55 can be changed with the instruction
DMOV or MQV, or through the AutoStation software.

Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) | Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R

Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) (IVC1L, IVC2L, IVC2H) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) (IVC1L, IVC2L) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB)  (IVC1L, IVC2L) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB)  (IVC2L) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) (IVC2L) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) (IVC1L, IVC2H) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) (IVC1L, IVC2H) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) (IVC1L) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) (IVC1L) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) ( IVC2H) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) ( IVC2H) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) ( IVC2H) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) ( IVC2H) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) ( IVC2H) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) ( IVC2H) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) ( IVC2H) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) ( IVC2H) R/W




Programming manual of IVC series small PLC Chapter 6 Application instructions 155

Address Action and function R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) (IVC1) R/W
SD83 Current position of Y1 output locating instruction (LSB) (IVC1) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC1L ,IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC1L ,IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) (IVC1L ,IVC2L) R/W
SD211 Current position of Y1 output locating instruction (LSB) (IVC1L ,IVC2L) R/W
SD320 Current position of Y2 output locating instruction (MSB) (IVC1L ,IVC2H) R/W
SD321 Current position of Y2 output locating instruction (LSB) (IVC1L ,IVC2H) R/W
SD330 Current position of Y3 output locating instruction (MSB) (IVC1L) R/W
SD331 Current position of Y3 output locating instruction (LSB) (IVC1L) R/W
SD340 Current position of Y4 output locating instruction (MSB) (IVC2H) R/W
SD341 Current position of Y4 output locating instruction (LSB) (IVC2H) R/W
SD350 Current position of Y5 output locating instruction (MSB) (IVC2H) R/W
SD351 Current position of Y5 output locating instruction (LSB) (IVC2H) R/W
SD360 Current position of Y6 output locating instruction (MSB) (IVC2H) R/W
SD361 Current position of Y6 output locating instruction (LSB) (IVC2H) R/W
SD370 Current position of Y7 output locating instruction (MSB) (IVC2H) R/W
SD371 Current position of Y7 output locating instruction (LSB) (IVC2H) R/W

6.10.12 PLS: Pulse output instruction of envelope

LAD: Applicable to IVC2L IVC1 IVC2H IVC1iL
|_| - PLS 51 (52) oy ] Influenced flag bit
IL: PLS (S1) (S2) (D1) Program steps 7
Indexed
Operand| Type Applicable elements )
addressing

S1 WORD |Constant| KnX | KnY | KnM KnS | KnLM |KnSM | D SD C T \% VA R N

S2 DINT [Constant| KnX | KnY | KnM KnS | KnLM |KnSM | D SD C \% R N

D1 BOOL Y

Operand description

S1: the starting D element LD SMO

S2: output section number. Range: 0~255 DMOQV section 1 step frequency Dn

D: high-speed pulse output point. Range: IVC1, IVC2L: YO, DMOV section 1 step pulse number Dn+2
Y1;IVC1L: YO,Y1,Y2,Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7. DMOV section 2 step frequency Dn+4
Function description DMOV section 2 step pulse number Dn+6
1. Use the ConstrolStar instruction wizzard to generate the DMOV section 3 step frequency Dn+8

PLS instruction, which can be called like subprograms. DMOV section 3 step pulse number Dn+10

When the power flow is ON, the system will output .
corresponding pulses according to the configuration. You DMOV section M step frequency Dn+4M-4
can control ON or OFF of the PG, and set frequency & pulse DMOV section M step pulse number Dn+4M-2

number. DMOV max. speed Dn+4M

2. There is no output when the section number is 0. MOV min. speed Dn+4M+2

3. SM80 and SM81 can be used to stop the high-speed MOV acceleration time Dn+4M+3
pulse output. Other flag bits are the same as other MOV deceleration time Dn+4M+4
high-speed I/O instructions. Note

4. The subprogram PLS_SET generated by the AutoStation 1. It is recommended to use the PTO instruction wizard to
is as follows (n: D element addr. M: total section number): generate PLS instruction. If you write the PLS instruction
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manually, note that the pulse number of the steps must not
be too small. With set acceleration, the pulse number of
each step must be bigger than the min. pulse number
required by frequency transfer.

2. Use P to stand for the pulse number that a certain step

outputs; Ey. frequency of section N; Fmx: the maximum

speed; Frin: the minimum speed; T - the acceleration time;

T4omn the deceleration time.
1) When the speed of step N is bigger than that of step N-1,
the pulse number of step N must meet the following

condition:

P> (Fy + Fy_ ) x(Fy = Fy )% T,
T 2000x (P~ Fo)

2) When the speed of step N is smaller than that of step N-1,
the pulse number of step N must meet the following
condition:

> (F\ + F\L] ) x (F\ - FV—I ) X Tdm«-n
2000 (F = Fin)

3. In particular,

1) When N=1, the frequency of step N-1 is used instead of
Fiin in the above format.

2) When all the step number is 1, that is to say, only one

section, the pulse number must meet the following condition:

P > (E + Enin ) x (E - Enin ) x (7—:41) + Tdowrz)

2000 (Fpyy — Fo)

max

3) The pulse number of the last step must meet the following

format:

ps Eu +Fu )X (Fy = Fy ) * (T + L)

2000% (F,,,. — F,)
4) The frequency set in every step must be within the range
of maximum speed and minimum speed.
5) The maximum total pulse number of all steps is 999,999.
4. Use the transistor output. During the high-speed pulse
output, the output current must comply with the related
regulations. The waveform at output points (YO&Port O,
Y1&Port 1) is related to the load: so long as the current does
not exceed the rated load current, the smaller the load is, the
closer the output waveform is to the set operand.
5. During the execution of the high-speed instruction, so long
as the power flow is not OFF, no other instructions can use
the same port, unless the high-speed pulse output
instruction is invalid.
6. The PLSY, PLSR, PLS and locating instructions can
output high-speed pulses through Y0 and Y1. Note that only

one instruction can use one output port at one time.

Address | Name Action and function R/W

SM80 Y0 high-speed pulse output control | YO high-speed pulse output stop instruction R/W

SM81 Y1 high-speed pulse output control | Y1 high-speed pulse output stop instruction R/W

SM82 Y0 high-speed pulse output monitor | YO high-speed pulse output monitor (ON: busy, OFF: ready) | R

SM83 Y1 high-speed pulse output monitor | Y1 high-speed pulse output monitor (ON: busy, OFF: ready) | R

SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W

SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W

SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W

SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W

SM267 | Y007 pulse output stop instruction Atfter setting, Y007 pulse will be disabled R/W

SM272 Y002 pulse output  monitor | Y002 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)

SM274 Y004 pulse output monitor | YOO4 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)

SM275 Y005 pulse output monitor | YOO5 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready))

SM276 Y006 pulse output monitor | YOO6 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)

SM277 Y007 pulse output  monitor | YOO7 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)

SM88 Evelope loop execution Evelope loop execution at ON R/W
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Address Action and function R/W
SD56 Current output section number when Y000 envelope outputs R
SD57 Current output section number when Y001 envelope outputs R
SD88 Rising time of envelope (ms) R/W
SD89 Falling time of envelope (ms) R/W
SD252 Current output section number when Y002 envelope outputs R
SD253 Current output section number when Y003 envelope outputs R
SD254 Current output section number when Y004 envelope outputs R
SD255 Current output section number when Y005 envelope outputs R
SD256 Current output section number when Y006 envelope outputs R
SD257 Current output section number when Y007 envelope outputs R
SD50 PLSY accumulated output YO total pulse number (MSB) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) R/W
SD83 Current position of Y1 output locating instruction (LSB) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) R/W
SD211 Current position of Y1 output locating instruction (LSB) R/W
SD320 Current position of Y2 output locating instruction (MSB) R/W
SD321 Current position of Y2 output locating instruction (LSB) R/W
SD330 Current position of Y3 output locating instruction (MSB) R/W
SD331 Current position of Y3 output locating instruction (LSB) R/W
SD340 Current position of Y4 output locating instruction (MSB) R/W
SD341 Current position of Y4 output locating instruction (LSB) R/W
SD350 Current position of Y5 output locating instruction (MSB) R/W
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Address Action and function R/W
SD351 Current position of Y5 output locating instruction (LSB) R/W
SD360 Current position of Y6 output locating instruction (MSB) R/W
SD361 Current position of Y6 output locating instruction (LSB) R/W
SD370 Current position of Y7 output locating instruction (MSB) R/W
SD371 Current position of Y7 output locating instruction (LSB) R/W

6.10.13 PLSB: Count pulse with base frequency and acceleration/deceleration output instruction

LAD:

Applicable to

IVC1 IVC2H

i rse 50 2 3 9 ® ]

Influenced flag bit

Zero, carry, borrow

IL: PLSB (S1) (S2) (S3) (S4) (D) Program steps 12
Operand | Type Applicable elements a(!lr:l(:r‘::sei:g
S1 WORD [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD Cc \% R Y
S2 WORD [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% R \
S3 DINT |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C \% R \
S4 WORD [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% R \
D1 BOOL Y

B Operand description

S1: base frequency (Hz). Range: 0~20000Hz. When S1 is
outside this range, the system will report instruction operand
error, output no pulse, and no hardware resources will be
occupied.

S$2: maximum frequency (Hz). Range: 10~20000 (Hz). When
S2 is outside this range, the system will report instruction

operand error, output no pulse, and no hardware resources
will be occupied.

B Function description

S3: total output pulse number (PLS). Range: 5~999999.
When 83 is outside this range, the system will report
instruction operand error, output no pulse, and no hardware
resources will be occupied.

S4. acceleration time (ms). Range: 0~10000. When S4 is
outside this range, the system will report instruction operand
error, output no pulse, and no hardware resources will be
occupied.

D: pulse output point. Range: IVC1, IVC2L: YO, Y1; IVC2H:
YO0, Y2, Y4, Y5, Y6, Y7.

The PLSB instruction is a high-speed pulse output instruction with base frequency and acceleration/deceleration functions. It is
used for locating. Targeting at the specified maximum frequency, the pulse output will accelerate evenly from base frequency.
Atfter the output pulse number reaches the preset value, the pulse output will decelerate evenly to base frequency.

The operation process is shown in the following figure:

S, Max. frequency: 10~20000Hz

A0utput: YO or Y1
S3total output pulse
number: 5~999,999p

peed change in 60 steps| §

Sibase frequency: 0~20000Hz

'

-

l< St acceleration time |

Time (sec)?

S4 deceleration time %




Programming manual of IVC series small PLC

Chapter 6 Application instructions 159

| Note

1. The output frequency of this instruction is 10~20,000Hz.
When the acceleration/deceleration rate exceeds that range,
it will be automatically adjusted according to that range,
regardless of the scan cycle.

2. When the operand is set improperly (for example, the
pulse number is smaller than corresponding ACC/DEC time
and frequency), accelerate or decelerate according to the
set operand values and ensure the output pulse number is
correct. The output frequency and ACC/DEC time may be
smaller than the set operand values.

3. The instruction uses speed change in 60 steps. When the
operand is set improperly or the pulse number is small,
reduce the steps properly.

4. Use the transistor output. During the high-speed pulse
output, the output current must comply with the related
regulations. The waveform at output points (YO&Port 0,
Y1&Port 1) is related to the load: so long as the current does
not exceed the rated load current, the smaller the load is, the
closer the output waveform is to the set operand.

5. During the execution of the high-speed instruction, so long
as the power flow is not OFF, no other instructions can use
the same port, unless the high-speed pulse output
instruction is invalid.

6. Using two PLSB instructions can output two independent
pulses. You can also use PWM or PLSY instruction to get
independent pulse outputs at different output ports.

7. When multiple PWM, PLSY or PLSB instructions work on
the same output point, the first valid instruction will control
the state of the output point, and others will not affect the
output point state.

8. Just like other high-speed instructions (DHSCS, DHSCR,
DHSZ, DHSP, DHST and HCNT), the PLSB instruction must
meet the system’s requests on high-speed I/O.

9. The high-speed, envelope and locating instructions can
output high-speed pulses through Y0 and Y1. Note that only
one instruction can use one output port at one time.

®m  Example

Relevant elements:

’—ﬁ—[ FLSE 100 10000 10000 1000 311?1? ]

FLSE 100 10000 10000 1000 %F ]

LD MO

PLSR 100 10000 10000 1000 Y1

PLSR 100 10000 10000 1000 YO

1. When MO is ON, YO and Y1 output 10000 pulses
respectively at set frequencies. When MO changes from OFF
to ON, pulses will be output again. When MO is OFF, the
output will stop.

2. The operand change during the execution of the
instruction will not be valid until the next time this instruction
is executed.

3. SM80&SM81 controls the ON/OFF of the output at YO and
Y1 respectively. When SM80 or SM81 is 1, the output will
stop.

4, SMB82&SM83 are the output monitors of YO0&Y1
respectively. SM82&SM83 will be ON when the output is
going on, or OFF when the output is over.

5. SD50: the MSB of the output pulse number at YO for
PLSB instruction.

SD51: the LSB of the output pulse number at YO for PLSB
instruction.

SD52: the MSB of the output pulse number at Y1 for PLSB
instruction.

SD53: the LSB of the output pulse number at Y1 for PLSB
instruction.

SD54: the MSB of the total output pulse number at YO and
Y1 for PLSB instruction.

SD55: the LSB of the total output pulse number at YO and Y1
for PLSB instruction.

6. SD50~SD55 can be changed with the instruction DMOV
or MOV, or through the AutoStation software.

Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) | Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R
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Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) R/W
SD83 Current position of Y1 output locating instruction (LSB) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) R/W
SD211 Current position of Y1 output locating instruction (LSB) R/W
SD320 Current position of Y2 output locating instruction (MSB) R/W
SD321 Current position of Y2 output locating instruction (LSB) R/W
SD340 Current position of Y4 output locating instruction (MSB) R/W
SD341 Current position of Y4 output locating instruction (LSB) R/W
SD350 Current position of Y5 output locating instruction (MSB) R/W
SD351 Current position of Y5 output locating instruction (LSB) R/W
SD360 Current position of Y6 output locating instruction (MSB) R/W
SD361 Current position of Y6 output locating instruction (LSB) R/W
SD370 Current position of Y7 output locating instruction (MSB) R/W
SD371 Current position of Y7 output locating instruction (LSB) R/W

6.10.14 PWM: Pulse output instruction
LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
|_| —— Pw (517 (527 @ influenced flag bit
IL: PWM (S1) (S2) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing

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 \
D BOOL Y

Operand description

S1: pulse width (ms/us).
Range: 0~32767 (ms). When S17 is bigger than 32767, the system

will report illegal instruction operand, and no hardware resources

will be occupied.

You can change the output pulses in real-time by
changing S17 during the execution of the instruction.
When SM84=0, the unit of 87 is ms; when SM84=1,
the unit of 87 is ps.

S2: pulse cycle (ms).
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Range: 1~32767. When S2 is outside the range, the system will
report illegal instruction operand, no pulse will be output, and no
system resources will be occupied.

You can change the output pulses in real-time by changing S2
during the execution of the instruction.

S2 must be bigger than S7, or the system will report illegal
instruction operand, no pulse will be output, and no system
resources will be occupied.

D: high-speed pulse output point. Range: IVC1, IVC2L: YO, Y1,
IVC1L: Y0,Y1,Y2,Y3; IVC2H: Y4, Y5, Y6, Y7.

Function description

Output PWM pulses with the width of S1 and cycle of S2 at the port
designated by D.

Note

1. When S1is 0, YO or Y1 output is OFF. When S1 is equates S2,
YO or Y1 output is ON.

2. The waveform at output points (YO&Port 0, Y1&Port 1) is related
to the load: so long as the current does not exceed the rated load
current, the smaller the load is, the closer the output waveform is to
the set operand. Therefore, in order to output high-speed pulses,
the load current at the PLC output transistor must be big, but
smaller than the rated load current.

3. During the execution of the high-speed instruction, so long as the
power flow is not OFF, no other instructions can use the same port,
unless the high-speed pulse output instruction is invalid.

4. Using two PWM instructions can output two independent pulses
at YO and Y1. You can also use the PLSY and PLSR instructions to
get independent pulse outputs at different output ports (YO, Y1).

5. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state of
the output point, and others will not affect the output point state.

Relevant elements:

6. Just like other high-speed instructions (DHSCS,
DHSCR, DHSZ, DHSP, DHST and HCNT), the PWM
instruction must meet the system’s requests on
high-speed 1/0.

Example
Mo OFF
FiiM 40 =00 o ]
OFF
FiiM 40 =00 T ]
LD MO

PWM 40 200 YO
PWM 40 200 Y1

et

YO

To
ol et

Y1

To

Where “t” is the pulse width and TO is the pulse cycle.
1. When MO is ON, Y0 and Y1 output PWM pulses
with the width of 40ms and cycle of 200ms. When MO
is OFF, the output will stop, regardless of the scan
cycle.

2. SM80 and SM81 control the output ON/OFF of YO
and Y1 respectively. When SM80 and SM81 are ON,
the output will stop.

3. SM82 and SM83 monitor the output of YO and Y1
respectively. When MO is OFF, SM82 and SM83 are
OFF.

Address | Name Action and function R/W
SM80 YO0 high-speed pulse output control | YO high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control | Y1 high-speed pulse output stop instruction R/W

SM82 Y0 high-speed pulse output monitor | YO high-speed pulse output monitor (ON: busy, OFF: ready) |R

SM83 Y1 high-speed pulse output monitor | Y1 high-speed pulse output monitor (ON: busy, OFF: ready) |R

SM84 PWM time base unit Microsecond at ON and millisecond at OFF

SM264 | Y004 pulse output stop instruction | After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction | After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction | After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction | After setting, Y007 pulse will be disabled R/W

SM274
(busy/ready) ready)

Y004 pulse output monitor | YO04 high-speed pulse output monitor (ON: busy, OFF:

SM275 | YO05 pulse output monitor | YOO5 high-speed pulse output monitor (ON: busy, OFF: | R
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(busy/ready) ready)
SM276 Y006 pulse output monitor | YO06 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)
SM277 Y007 pulse output monitor | YOO7 high-speed pulse output monitor (ON: busy, OFF: R
(busy/ready) ready)
6.11 Control calculation instruction
6.11.1 PID: PID instruction
LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
— —— P G0 (52) (53) D |\ fiuenced flag bit
IL: PID (S1) (S2) (S3) (D) Program steps | 9
Operand | Type Applicable elements Indexe.d
addressing
S1 INT D R ¢
S2 INT D R 3
S3 INT D R 3
D INT D R N
Operand description S3+7~S3+14:. internal data register for PID
D: calculation result output after the program is executed (MV) operation

S1: preset value (SV)
S2: current value (PV)

S83: sampling time (Ts). Range: 1~32767(ms). It must be set bigger than

the calculation time.

S3+1: action, alarm and thresholds setting

o Value and meaning
0 1

0 Forward Reverse

1 Process value | Process value
alarm disabled alarm enabled

5 Output value alarm | Output value alarm
disabled enabled

3~4 Reserved

5 Output  threshold | Output  threshold
setting disabled setting enabled

6~15 | Reserved

S3+2: input filter constant (a). Range:

filtering function.

0~99 [%]. Zero means no input

S3+3: proportional gain (Kp). Range: 1~32767 [%].
S3+4: integral time constant (Tl). Range: 0~32767(x100ms). Zero

means limit, or no integral.

S3+5: differential gain (KD). Range: 0~100[%]. Zero means no

differential gain.

S3+6: differential time (TD). Range: 0~32767(x10ms). Zero means no

differential processing.

S3+15: PID process value (positive change)
alarm point. Range: 0~32767 (when BIT1 of S3+1
is 1).

S3+16: PID process value (negative change)
alarm point. 0~32767 (when BIT1 of S3+7 is 1).
S3+17: PID output value (positive change) alarm
point 0~32767 (when BIT2&BIT5 of S3+1 are 1&0
respectively).

Output  upper -32768~32767
BIT2&BIT5 of S3+17 are 0&1 respectively).
S3+18: PID output value (negative change) alarm
Range: 0~32767 (when BIT2&BIT5 of
S3+1 are 1&0 respectively).

Output -32768~32767
BIT2&BIT5 of S3+17 are 0&1 respectively).
S3+19: PID alarm output

BITO process value (positive change) overflows

limit: (when

point.

lower  limit: (when

Bit1 process value (negative change) overflows
Bit2 output value (positive change) overflows

Bit3 output value (negative change) overflows
Where, S$S3~S3+6 are the mandatory user set
operands, while S3+715~S3+19 are optional user
set operands. You can set the operands through
the PID instruction wizard of the AutoStation.

Function description
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1. PID calculation will be carried out when the power flow is ON and it is
the sampling time.

2. Multiple PID instructions can be executed simultaneously (no limit on
the loop number). However, note that the elements used as S1, S2, S3
or D should be different.

3. The PID instruction is applicable to timed interrupt subprograms,
ordinary subprograms and the main program. Note that before using
the PID instruction, confirm the operand settings and clear the internal
data registers S3+7 first.

4. The input filtering constant can smooth the change of measured
value.

5. The differential gain can smooth the change of output value.

6. Action direction: BITO of S3+1 is used to set the forward (positive

reactioin) and reverse (negative reaction) of the system.

7. Output thresholds: when the output threshold
setting is enabled (BIT5&BIT2 of S3+1 are 1 and
0 respectively), the integral of PID can be

controlled from becoming too big. The output

value is shown as below:

S3+17

Output value

Without
|/ output limits
N

/i \ NooutputT

Upper limit >~

S3+18

\
With output NI N

limits ! ~

\/ <
‘ XN e
i \ M ~
JANNEGEN
Lower limit > \L \No outpuit

Time

8. Alarm setting: when the output thresholds are set valid (in S3+1, BIT1 is 1, BIT2 is 1 and BIT 5 is 0), the PID instruction will
compare the current value with the preset value in S3+15~S3+18. If the current value is bigger than the preset value, PID will

report alarm, and the corresponding BITs in S3+19 will be set. In this way, you can monitor the input change and output change.

See the following figures.

Input change

Positive change >/x fffffffffffff _
» Sampling times
Negative change >—‘——‘ ffffffffffff \/

Alarm flag [ } }
S3+19 L
I

bit 0 ON | OFF

S3+19

bit 1 OFFW

Positive change

Negative change

Alarm flag

Output change

AN

\ Sampling times

S3+19
bit 2 | ON OFF

S3+19

ON bit 3
9. Basic PID equations:

Direction PID equations

SMY = KP{I:EV a- BV a1 + ?E‘V at Dn}

I

EVi=PVu-1-SV

Forward
= (BVut PVar 2 2PVa )+ — T2 up,
Ts+ ap* Tp Ts+ ap*To
MV. = > AMV
SMY = KP{I:EV a- BV a1 + ?E‘V at Dn}
I

EVia=SV—-PVi-1
Reverse

Doz (2PVa 1= PVare PVar )+ =212 s,

Ts+ ap* Tp Ts+ ap* To
MV =3 AMV
Operand description:
Symbol Description Symbol Description
EWu D,
The current error value The current differential value

EVa-1 The previous error value Da-1 The previous differential value
SV The set point value KP The proportion gain
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PVar The calculated process value Ts The sampling time
PVar-1 The previsou process value T The integral time
PVar-2 The second previous Process Value To The differential time
AMY The change in the output manipulation w The differential gain
values
MV The current output manipulation value
Example

/I PID initialization. If the control operands are the same, you can initialize the operands only once.

LD SM1 /lInitialization, executed only once

MOV 1000 D500 //Setting target value

MOV 500 D510 /ISampling time(Ts) Range: 1~32767(ms). It must be bigger than the
/[calculation time

MOV 7 D511 /[Action direction

MOV 70 D512 /lInput filtering constant (a) Range: 0~99[%]. Zero means no input filtering

MOV 100 D513 /IProportional gain (Kp) Range:1~32767[%)]

MOV 25 D514 /lIntegral time (T1) Range: 0~32767(x100ms). Zero means limit, or no integral

MOV 0 D515 /IDifferential gain (KD) Range: 0~100[%]. Zero means no differential gain

MOV 63 D516 /IDifferential time (TD) Range: 0~32767 (x10ms). Zero means no differential
/] processing

FMOV 0 D517 8 /I/Clearing the memory for the transit data of PID calculation

MOV 2000 D525 /IProcess value (positive change) alarm setting 0~32767

MOV 2000 D526 /IProcess value (negative change) alarm setting 0~32767

MOV 2000 D527 //Output value (positive change) alarm setting 0~32767

MOV 2000 D528 //Output value (negative change) alarm setting 0~32767

/IPID instruction execution

LD MO /IUser-controlled PID calculation program

FROM 0 5 D501 1 /lInput current measured value (users can input measured values

/laccording to the actual situation)
PID D500 D501 D510 D502  //PID instruction: PID S1 S2 S3 D
TO 0 8 D502 1 /IPID calculation result is fed back to the controlled system (users can
//handle the PID calculation result according to the actual situation)
The LAD of the above instructions is shown below:
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M 1000
b—{ mMO¥ 1000 500 1
It mov  soo 510 1
U omov  1e207 511 1
It omov T s1z ]
i mov 100 513 1
i mov 25 514 1
t omor o 515 1
L mov 63 1516 1
t omov o 17 8 1
L mov  zooo 1525 1
it mov 2000 1526 1
2000
 mov 2000 527 1
2000
L mov 2000 1528 1
Mo
 @E—{ FREOM O s 1501 1 1
1000 851 500 556
L P DSO0 1501 D510 D502 ]
826
I 10 o 8 1502 1 1

The PLC will initialize the PID operands only in the first scan
cycle. When X2 is ON, the current measured value will be
read from external A/D module (the actual situation could be
different), assigned to the corresponding elements, and the
PID calculation will be carried out. The calculation result will
be converted into analog signals through the external D/A
module (the actual situation could be different) and fed to the
controlled system.

Note

1. The operand D should be a register outside of the Saving
Range. Otherwise, it should be cleared (LD SMO MOV 0
D****) in the first operation.

2. The PID instructions occupies 20 consecutive registers
starting with S3.

3. The maximum error of sampling time (TS) is -(scan cycle
+1ms)~+(scan cycle). When TS is small, the PID effect will
be affected. It is recommended to use PID instruction in the
timed interrupt.

4. When setting the PID output thresholds, if the upper limit
is smaller than the lower limit, the system will report operand
error, and no PID calculation will be carried out.

5. When the process value alarm and output value alarm are
enabled, S3+15~S3+18 cannot be set negative, or the
system will report operand error, and no PID calculation will
be carried out.

6. Setting BIT2 and BIT5 of S3+1 ON at the same time will
be regarded as invalid (essentially the same as setting BIT2
and BIT5 OFF), and there will be no limit, nor output value
alarm.

7. When the PID control operands (S3~S3+6) are set
outside their ranges, the system will report operand error,
and no PID calculation will be carried out.

8. When the sampling time is smaller than the scan cycle, if
there is data overflow or result overflow during the
calculation, there will be no alarm, and the PID calculation
continues.

9. The PID operands must be initialized before the PID
instruction is executed the first time. If the operands remain
the same during the operation, and the related operand
elements will not be covered by other programs, you can
initialize the PID operands only once. However, if the data in
the transit data registers are changed during the PID

calculation, the calculation result will be incorrect.
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6.11.2 RAMP: Ramp wave signal output instruction

LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
I_| i PGy o2 “y o) = ] Influenced flag bit
IL: RAMP (S1) (S2) (D1) (S3) (D2 Program steps | 12
Operand| Type Applicable elements Indexe.d
addressing
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 \% z R \
D1 INT D v R J
S3 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% V4 R N
D2 |BOOL Y M S LM T
B Operand description
S1: starting value o
S2: end value ]
D1: output value
S3: step number (S3>0, or system will report operand error 02
and do not execute the calculation) ]
D2: output state 0
B Function description 5@
In each scan cycle, when the power flow is ON, this S3
instruction can determine the increment and current output & Note

value D1 according to the ramp wave height and step
number. When the output value D1 reaches S2, it will keep
stable, and the output state D2 will be set ON. If the power
flow falls, the output state D2 will be set OFF, but the output
value D1 will not change, until the power flow rises again,
when D1 will be initialized as S1, and continue to conduct
the next ramp calculation.

See the following figure:

pf

S2-

oy E—

DI

D2

pf: state of the power flow

Analysis of the execution process of the ramp instruction is
shown in the following figure (S3=5):

1. If the result is not divisible when calculating the program
steps, round off to the nearest whole number.

2. The instruction will generate one ramp data upon every
rising edge.

3. When S1=82, D1=S2, D2=0ON.

4. The total number of RAMP, HACKLE and TRIANGLE
instructions in a program should not exceed 100.

®m  Example

/lInitialize registers upon the first scan cycle after the

power-on
LD SM1

MOV 0 DO

MOV 2000 D1

/IExecute RAMP instruction when X0 is ON
LD X0

RAMP D0 D1 D10 1000 MO

//Output the ramp function result to external DA module
when X1=ON to generate ramp wave form
LD X1
TO 06D101
The LAD of the preceding instructions is shown below:
SM1 a
%—[ my o hiln} 1
2000
noy 2000 pij| 1

X0 0 E000 Z000 i)
EANE oo b o 1000 ] ]

p4 2000
- 1 0 B 110 1 1
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1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When D10=
D1=2000, D10 will increase no more, and MO will be ON.
During the generation of the ramp function, if the power flow
falls, the output state D2 will be OFF, the output value D1 will

6.11.3 HACKLE: Hackle wave signal output instruction

keep its current value until the next rising edge, when
D10=D0 and a new ramp starts.

2. You can use an external special module to convert the
data into analog waveform.

LAD: Applicable to IVC2L IVC1S IVC1LIVC1 IVC2H
|—| — HACKLE /51 (52} o1 (53 oz ] Influenced flag bit
IL: HACKLE (S1) (S2) (D1) (S3) (D2 Program steps | 12
Operand| Type Applicable elements a(;r;(:Z:sei:g
S1 INT | Constant | KnX | KnY | KnM | KnS |KnLM | KnSM| D SD \% Z | R N
S2 INT | Constant | KnX | KnY | KnM | KnS |KnLM | KnSM| D SD T \% Z | R N
D1 INT D v R J
S3 INT | Constant | KnX | KnY | KnM | KnS |KnLM | KnSM| D SD \% Z | R N
D2 |BOOL Y M S LM T
B Operand description
S1: starting value
S2: end value -
D1: output value
S83: step number (S3>0, or system will report operand error and
do not execute the calculation) bz
D2: output state r
B Function description @wm
In each scan cycle, when the power flow is ON, this instruction 53
can determine the increment and current output value D1

according to the hackle wave height and step number. When
the output value reaches S2, it will be initialized as S1 and the
state output D2 will be set ON. If the power flow in the next scan
cycle is still ON, D2 will be set OFF to produce the next hackle
wave. If the power flow falls, the output state D2 will be OFF,
and the output value D1 will keep its current value until the next
rising edge, when the output value D1 will be initialized as S1,
and the next hackle wave will be created, as shown in the
following figure.

pf

S')

Sl /M : ! ! !
01
FRR | | | o
pf: state of the power flow

The analysis of the hackle wave instruction is shown in the
following figure (S3=5):

1. If the result is not divisible when calculating the
program steps, round off to the nearest whole number.

Note

The instruction will generate a series of continuous
hackle wave data so long as the power flow keep ON.

2. When S1=S82, D1=S2, D2=0ON (no counting pulse).

3. The total number of RAMP, HACKLE and TRIANGLE
instructions in a program should not exceed 100.

®m  Example

/lInitialize registers upon the first scan cycle after
power-on

LD SM1

MOV 0 DO

MOV2000 D1

//Execute HACKLE instruction when X0 is ON

LD X0

HACKLE DO D1 D10 1000 MO

/MVhen X1 is ON, output the result of ramp function to
external DA module to generate hackle waveform

LD X1
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TO 01D101
The LAD for the preceding instruction is shown in the following
figure:
M1 a
}—E Moy 1] oo 1
2000
Moy 2000 1 1
X o 2000 1534 OFF
HACELE IO 1 nio 1000 Ma ]
b4l 1534
—1 T 0 1 D10 1 ]

1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When
D10=D1=2000, MO will be ON. In the next scan cycle, if
X0 keeps ON, D10=D0=0, and M0 is OFF, the next hackle
wave will start. If the power flow falls, the output state D2
will be OFF, but the output value D1 will keep its current
value until the next rising edge, when D1 will be initialized
as S1, and a new hackle wave starts.

2. You can use an external special module to convert the
data into analog waveform.

6.11.4 TRIANGLE: Triangle wave signal output instruction

LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
F— ——Lmuancie s {52} &1 (53} oz} ] Influenced flag bit
IL: TRIANGLE (S1) (S2) (D1) (S3) (D2) Program steps | 12
Operand| Type Applicable elements Indexed
addressing
S1 INT |Constant| KnX | KnY |KnM| KnS | KnLM |KnSM| D SD C T \% z R N
S2 INT |Constant| KnX | KnY |KnM| KnS | KnLM |KnSM| D SD C T \% z R N
D1 INT D Y R N
S3 INT |Constant| KnX | KnY |KnM| KnS | KnLM |KnSM| D SD C T \% z R N
D2 BOOL Y M S LM C T

B Operand description

S1: starting value

S2: end value

D1: output value

S83: step number (S3>0, or system will report operand error,
and do not execute the calculation)

D2: output state

B Function description

In each scan cycle, when the power flow is ON, this
instruction can determine the increment and current output
value D1 according to the triangle wave height and step
number. When the output value reaches S2, the rising half of
the triangle is complete, the increment direction of the output
value will change and generate the falling half of the triangle.
When the output value D1 reaches S1 again, the state
output D2 will be set ON. In the next scan cycle, if the power
flow keeps ON, the state output D2 will be set OFF and the
next triangle will be generated. If the power flow falls, the
output state D2 will be OFF, the output value D1 will keep its
current value until the power flow rises again, when D1 will
be initialized as S1, and a new triangle wave will start. See
the following figure:

pof

S

D1

D2

pf: state of the power flow |

The analysis of the execution of the triangle instruction is

D1

D2

s |

(S3 -1)%2

shown in the following figure (S3=5):
[ 1

H  Note

1. If the result is not divisible when calculating the program
steps, round off to the nearest whole number.

2. The instruction will generate a series of continuous
triangle wave data so long as the power flow keep ON

3. When S1=82, D1=S2, D2=ON (no counting pulse).

4. The cycle of the triangle wave is (S3-1)x2.

5. The total number of RAMP, HACKLE and TRIANGLE
instructions in a program should not exceed 100.

®m  Example

/lInitialize registers upon the first scan cycle after power-on
LD SM1

MOV 0 DO

MOV 2000 D1

//Execute TRIANGLE instruction when X0 is ON
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LD X0

TRIANGLE DO D1 D10 1000 MO

/MWhen X1 is ON, output the result of ramp function to
external DA module to generate triangle waveform

LD X1

TO 01D101

The LAD of the preceding instruction is shown in the

following figure:
ML

w0 0 ]

mov 2000 n 1
%0 0 2000 1050 OFF
TRIANGLE D0 n D10 1000 o ]

A 1050
- 1 i} 1 o 1 1

6.11.5 ABSD: Absolute drum control instruction

1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When
D10=D1=2000, the rising half of the triangle is complete, and
D10 will decrease by 2 in every scan cycle that follows.
When D10=D0=0, a complete triangle is complete, and MO
is ON. In the next scan cycle, if X0 keeps ON, and MO is OFF,
the next triangle wave will start. If the power flow falls, the
output state D2 will be OFF, but the output value D1 will keep
its current value until the next rising edge, when D1 will be
initialized as S1, and a new triangle wave starts.

2. You can use an external special module to convert the
data into analog waveform.

LAD: Applicable to IVC2L IVC2H
{ ABSD (S1) (s2) (@ (53) ] Influenced flag bit| Zero, carry, borrow
IL: ABSD (S1) (S2) (D) (S3) Program steps 9
Operand| Type Applicable elements Indexed
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS D C T R \
S2 INT c N
D BOOL Y M S
S3 WORD |Constant
B Operand description 40 140
D
S1: starting element SN of table data (rising edge, falling |
edge). k=4. 100 140
o D+1
S2: counter SN for monitoring the current value compared "
with table data Di2 60 160
. : I
D: output starting elements SN 240 280
S3: rows of the table and points of output element; 1<S3<64 D43
B Function description ° ! !
0 180 36

1. Compare n rows of table data starting with S1 (occupy n
rowsx2 points) with the current value S2 of the counter for
ON/OFF control on D output of consecutive n points.

2. Change the rising points/falling points by changing the
data of S1~S1+nx2.

3. Fillin the table from S1 to S1+2n+1 as follows:

Risin Sample Fallin Sample
pointg datz pointg datz Output
S1 40 S1+1 140 D
S1+2 100 S1+3 200 D+1
S1+4 160 S1+5 60 D+2
S1+6 240 S1+7 280 D+3
S1+2n S1+2n+1 D+n-1

4. When the instruction is ON, n points starting with D will
change as follows:

®m  Example

Rotate at a time (0~360°) to output ON/OFF (rotatry angle
signal of 1 pulse per degree)

no i i OFF
—{ AESD D100 e 13 & ]
c3 1 OFF
———{ BT 3 1
1l ]
—{ o 3 380 ]

MO is power flow input, X1 is the rotatry angle signal of 1
pulse per degree

H  Note

1. When designating the element in S1, k=4.

2. When designating the counter SN in S2, the range is
C0~C199.

3. The instruction is affected by scan cycle.
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6.11.6 DABSD: Double word absolute drum control instruction

LAD: Applicable to IVC2L IVC2H
|—<HD|—[ DAESD D100 200 13 5 ] |Influenced flag bit | Zero, carry, borrow
IL: DABSD (S1) (S2) (D) (S3) Program steps 1
Operand| T Applicable elements Indexed
pera ype PP addressing
S1 DINT KnX | KnY | KnM | KnS D C T R \
S2 DINT J
D BOOL Y M S
S3 WORD |Constant
B Operand description 40 140
D
S1: starting element SN of table data (rising edge, falling ]
edge). k=8. . 100 140
S W B R
S2: counter SN for monitoring the current value compared
with table data. Range: C200~C255. D+2 —6\‘;,60
D: output starting elements SN 240 280
S3: rows of the table and points of output element; 1<S3<64 D+3 | |
L]
B Function description 0 180 36

1. Compare n rows of table data starting with S1 (occupy n
rowsx4 points) with the current value S2 of the counter for
ON/OFF control on D output of consecutive n points.

2. Change the rising points/falling points by changing the
data of [S1+1, S1]~[S1+(nx2)+3, S1+(nx2)+2].

3. Fill in the table from [S1, S1+1] to [S1, S1+1]+4n+3 as
follows:

- .. |Sample . . Sample
Rising point data Falling point data Qutput
[S1+1,81] |40 [S1+3, S1+2] |140 D
[S1+5, S1+4] ({100 [S1+7, S1+6] |200 D+1
[S1+11,
1 1+8] 1 D+2
[S1+9, S1+8] {160 $1+10] 60
[S1+13, [S1+15,
24 280 D+3
S1+12] 0 S1+14]
[S1+4n+1, [S1+4n+3, Dn-1
S1+4n] S1+4n+2]

4. When the instruction is ON, n points starting with D will
change as follows:

6.11.7 ALT: Alternate output instruction

®m  Example

Rotate at a time (0~360°) to output ON/OFF (rotatry angle
signal of 1 pulse per degree)

M 0OFF

0 0 u]
——{ DAESD D100 CEOn T3 i ]

Cz00 1 OFF
—sa— RT C200 1

X1 0
—— OICHT  Cz00 360 1

MO is instruction input and X1 is the rotatry angle signal of 1
pulse per degree. SM200 is OFF by default, so DCNT
instruction is counting up.

H  Note

1. When designating the element in S1, k=8.

2. When designating the counter SN in S2, the range is
C200~C255.

3. Theinstruction is affected by scan cycle.

LAD: Applicable to IVC2L IVC2H IVCIiL

1 . @ ]

Influenced flag bit

Zero, carry, borrow

IL: ALT (D)

Program steps 11

Operan

g Type |Applicable elements

Indexed
addressin

9
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(NG

foN ] foN

’l‘:/

Yox

ON 1

‘D ‘BOOL‘ ‘ ‘Y ‘M ‘S ‘
Operand description
Power
D: element address of alternate output flow input
Function description D
When the power flow is ON, the Example

element will act reversely in each scan

cycle, as shown below:

6.12 Communication instruction

M1
|_< ] AT YO

—_

6.12.1 Modbus: Master station communication instruction

LAD: Applicable to IVC2L IVC1 IVC2H IVCiL
— +——_ wmobBUS (522 (52) (53) 1 Influenced flag bit
IL: Modbus (S7) (S2) (S3) Program steps | 8
Operand | T Applicable element Indexed
ran Icable elements
pera ype PP addressing
S1 INT |Constant
S2 INT D \Y
S3 INT D N

Operand description

S1: designated communication channel

S2: starting address of the data to be transmitted

S3: starting address of the data to be received

Function description

1. When being a master station and the input conditions are
met, the system will transmit the data stored in the unit
starting with S2, and then receive the data and store it to the
unit starting with S3.

2. When being a slave station, the system needs no
instruction control for transceiving data.

3. This instruction is executed upon the rising edge.

Note

1. Sending data through Modbus, whether the data is in RTU
mode or ASCIlI mode, you only need to store the RTU-mode
data into the unit starting with S2. You do not need to store
the starting character, ending character and checksum,
because they will be added to the data automatically in the
sending process.

2. You do not need to set the length for the data to be sent.
The system will set the length automatically based on the

instruction.

S2 Slave address

S2+1 Function code
S2+2 Data 1
S2+N+1 Data N

3. The data, when received through Modbus, will be stored
in RTU-mode, regardless of whether you set it in RTU mode
or ASCIl mode. That is, when you set the data to ASCII
mode, the system will automatically convert them to
hexadecimal, remove the starting character and ending
character, and store them to the data area starting with S3.
4. The sent and received data are stored in the low bytes of
the word element. High bytes are not used.

Example
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sm1
—— —— w3 0 1
H omov 1 oL 1
U mov 0 Iz 1
i moy 10 D3 ]
I mov s o4 1
SM124
L — moDEus 1 il D100 ]
LD SM1
MOV 3 DO
MOV 1 D1
MOV 0 D2
MOV 10 D3
MOV 5 D4
AND SM124

Modbus 1 DO D100

1. Store the data sent through Modbus into the element
starting with DO.

2. Store the data received in the elements starting with
D100.

3. After receiving data through Modbus, the system will
conduct CRC check, address check and instruction check. If

6.12.2 IVFWD: Inverter forward rotation instruction

there is any error, the error flag (SM136) will be set, and the
error details will be recorded in the special register SD139.
4. SM114 and SM124 are the flags of free serial port, and
they can be also flags of MODBUS communication status.
The communication error codes are shown below:

Code

0x01 | lllegal instruction

Description

0x02 | lllegal register address

0x03 | Wrong number of data

Communication timeout. The
0x10 | communication exceeds the preset

communication time limit

0x11 | Error in receiving data frame

Ox12 Operand error. Operand (mode or
X
master/slave) setting error

Error occurs because t he local station
0x13 | SN is the same as that set by the
instruction

For the detailed application methods, see #5iR! F#¢2)5/H
. #iR! KB 5HFH. .

LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
— +—{ EVFWD 51 52,
l (51) (52) ] Influenced flag bit
IL: IVFWD (S7) (S2) Program steps | 6
(0] d{ T Applicable el t Indexed
ran icable elements
pera ype PP addressing
S1 INT | Constant
S2 |WORD |Constant| D | V R N

B Operand description

S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

B Function description

1. Control the inverter forward
communication in the Modbus protocol.

running through
2. This instruction is executed upon the rising edge.
H  Note

The total number of the instructions for the communication
between Modbus and inverter does not exceed 128.

®m  Example
Mi

1. Set serial port 1, inverter address #1, and control the
inverter forward running through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

The error codes in inverter instruction communication are
listed below:

Eror Description

code

0x1 lllegal instruction

0x2 lllegal register address

0x3 Data error. The data exceed the range

Oxd Slave operation failure, including the error
caused by invalid data within the data range

0%5 Instruction valid, processing. It is used to
store data to EEPROM.
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E Error .
fror Description Description
code code
0x6 Slave busy, please try again later. It is used The parameter cannot be modified in the
to store data to EEPROM. 0x21 RUN state (only EV3100 supports this
0x18 Information frame error, including the function)
information length error and check error 0x22 The parameter is protected by password
0x20 The parameter cannot be modified
6.12.3 IVREV: Inverter reverse rotation instruction
LAD: Applicable to IVC2L IVC1 [IVC2H IVC1IL
I { EBWREV  (51) 2) ] Influenced flag bit
IL: IVREV (S1) (S2) Program steps 6
O d T Applicable el t Indexed
ran icable elements
pera ype PP addressing
S1 INT |[Constant
S2 WORD |Constant| D | V R N
Operand description IVREV 1 1

S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the
communication in the Modbus protocol.

inverter reverse running through

2. This instruction is executed upon the rising edge.

Example

m
[ EVEEY 1 1 1 LD M1

1. Set the serial port 1, inverter address #1, and control the
inverter reverse running through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
(SM135) after the
communication. If there is any error, the error flag (SM136)

communication completion flag

will be set, and the error details will be recorded in the
special register SD139.

6.12.4 IVDFWD: Inverter jogging forward rotation instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
|_| L R sw (52) ] Influenced flag bit
IL: IVDFWD (S1) (S2) Program steps 6
Operand| Type Applicable elements Indexe.d
addressing
S1 INT | Constant
S2 | WORD |Constant| D | V R \
Operand description Example
S1: designated communication channel (IVC1,IVC2L: LD M1
channel 1; IVC1L,IVC2H: channen1 and channel 2) |_¢m|_[ EVIFYD 1 1 1 IVDFWD 1

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the inverter jogging forward running through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

1
1. Set the serial port 1 and inverter address #1, and control
the inverter jogging forward running through communication
in the Modbus protocol.
2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
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communication completion flag (SM135) after the

communication. If there is any error, the error flag (SM136)

will be set, and the error details will be recorded in the
special register SD139.

6.12.5 IVDREV: Inverter jogging reverse rotation instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
l { EVOREV  (51) (527 ] Influenced flag bit
IL: IVDREV (S1) (S2) Program steps 6
(0] dl T Applicable element: Indexed
peran ype pplicable elements addressing
S1 INT | Constant
S2 |WORD| Constant | D \% R N
Operand description Example
S1: designated communication channel (IVC1,IVC2L: m LD M1
— EVDEE¥ |
channel 1; IVC1L,IVC2H: channen1 and channel 2) IVDREV 11

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the inverter jogging reverse running through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

6.12.6 IVSTOP: Inverter stop instruction

1. Set the serial port 1 and inverter address #1, and control
the inverter jogging reverse running through communication
in the Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
flag (SM135) after the
communication. If there is any error, the error flag (SM136)

communication completion

will be set, and the error details will be recorded in the
special register SD139.

LAD: Applicable to IVC1 IVC2L IVC2H IVCiL

[— L EvsTOP (S2) (s2) (s3) Influenced flag bit

IL: IVSTOP (S7) (S2) (S3) Program steps 8

(0] d T Applicabl | t Indexed
Icable elements

peran ype PP addressing

S1 INT Constant

S2 WORD | Constant

S3 WORD | Constant

Operand description

S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: inverter stop mode.

There are three stop modes: stop mode 0 (stop), stop mode
1 (free stop), stop mode 2 (JOG stop).

Function description

1. Control the inverter stop through communication in the
Modbus protocol.

2. This instruction is executed upon the rising edge.

Example

M1

—{ EVSTOF 1 1 0 ]
LD M1

IVSTOP 1 1 0

1. Set the serial port 1, inverter address #1, and the inverter
stop mode 0 (stop according to the set deceleration time),
and control the inverter stop through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
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communication completion flag (SM135) after the

communication. If there is any error, the error flag (SM136)

6.12.7 IVFRQ: Inverter set frequency instruction

will be set, and the error details will be recorded in the
special register SD139.

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
|— +—— EwRa (51 (s2) (s3) Influenced flag bit
IL: IVFRQ(S7) (S2) (S3) Program steps 8
] Indexed
Operand| Type Applicable elements )
addressing

S1 INT | Constant

S2 WORD | Constant

S3 WORD | Constant

Operand description

S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: frequency of the inverter

Function description

1. Control the running frequency of the inverter through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.
Example

IVFRQ 1 1 50

1. Set the serial port 1, inverter address #1, and the running
frequency of the inverter 50Hz, and control the running
frequency of the inverter through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
flag (SM135) after the
communication. If there is any error, the error flag (SM136)

communication completion

will be set, and the error details will be recorded in the
special register SD139.

6.12.8 IVWRT: Inverter write single register value instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
|—| o PWRT 51 52) 53 54 ] Influenced flag bit
IL: IVWRT (S1) (S2) (S3) (S4) Program steps 10
] Indexed
Operand | Type Applicable elements .
addressing
S1 INT | Constant
S2 |WORD| Constant R N
S3 |WORD| Constant R N
S4 |WORD | Constant R N

Operand description

S1: designated communication channel  (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S3: register address

S4: register value

Function description

1. Write the single register value through communication in
the Modbus protocol.

2. This instruction is executed upon the rising edge.
Example

ni
Moy 1 o 1
EVWET 1 1 oo 1 1

LD M1
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MOV 1 DO

IVWRT 11 D10 1
1. Set the serial port 1 and inverter address #1, input the
register address 1 (digital frequency control) and register
value 1 (disable frequency saving upon power-off), and write
the value into the corresponding

register through

communication in the Modbus mode.

6.12.9 IVRDST: Inverter read status instruction

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
(SM135) after the
communication. If there is any error, the error flag (SM136)

communication completion flag

will be set, and the error details will be recorded in the
special register SD139.

LAD: Applicable to IVC1 IVC2L IVC2H IVC1IL
|— —— EvRDST (520 (s2) (s3) 1) ] Influenced flag bit
IL: IVRDST (S1) (S2) (S3) (D1) Program steps | 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT |Constant
S2 |[WORD|Constant| D Vv R N
S3  |[WORD|Constant| D Vv R N
D1 |[WORD D N
Operand description Example
S1: designated communication channel (IVC1,IVC2L: i
}—{ EVEDST 1 1 1 o0 ]
channel 1; IVC1L,IVC2H: channen1 and channel 2)
LD M1

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: status information selection

0: Running status word 1: Actual operation value in the
current main setting 2: Inverter model 3: Output current
4: Output voltage 5: Running speed 6: Operation fault
information

D1: storage address of the returned status information
Function description

1. Read the inverter status through communication in the
Modbus protocol.

2. This instruction is executed upon the rising edge.

IVRDST 11 1D0

1. Set the serial port 1, inverter address#1, read status
information selection 1 (actual running value in the current
main setting) and set DO as the storage register for the
returned status information. Read the inverter status through
communication in the Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
(SM135) after the
communication. If there is any error, the error flag (SM136)

communication completion flag

will be set, and the error details will be recorded in the
special register SD139.

6.12.10 IVRD: Inverter read single register value instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
e (527 53 - Vinfluenced flag bit
IL: IVRD (S1) (S2) (S3) (D1) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing

S1 INT |Constant

S2 |WORD [Constant| D Vv R N

S3 |WORD [Constant| D Vv R N

D1 |WORD D N

Operand description
S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S3: address of the register to read

D1: storage address of the returned value
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Function description

1. Read the single inverter register value through
communication in the Modbus protocol.
2. This instruction is executed upon the rising edge.
Example
" oy oz T 1
I S T
LD M1
MOV 2 D10

IVRD 1 1 D10 D20
1. Set the serial port 1, inverter address#1, read register
address 2 (initially set frequency of the inverter) and set D20

6.12.11 XMT: Free port sending instruction

as the storage register for the returned value. Read a single
inverter register through communication in the Modbus
protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
(SM135)
communication. If there is any error, the error flag (SM136)

communication completion flag after the

will be set, and the error details will be recorded in the
special register SD139.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L
|—| —{ xMr (s1) (52) (s3) 1|influenced flag bit
IL: XMT (S1) (S2) (S3) Program steps 7
Operan . Indexed

Type |Applicable elements .
d addressing
S1 INT |Constant

WOR
S2 D \% R

D

KnL

S3 INT |Constant |[KnX [KnY |KnM |KnS M D SD |C T vV |Z R

Operand description

S1: designated communication channel. IVC1, IVC2L: 0, 1;
IVC1L, IVC2H: 0, 1, 2.

S2: starting address of the data to be sent

S3: number of bytes to be sent

Function description

When the power flow is valid, and the communication
conditions are met, the designated data will be sent through
the designated channel.

Note

1. Size of communication frame: depending on the element
type (D or V) of the communication frame, the ending
character of the frame does not exceed D7999 or V63.

2. In case of shutdown, the sending will stop.

Special register

1. SM110/SM120: Sending enabled flag. It will be set when
the XMT instruction is used and cleared when the sending is
completed. When it is reset, the current sending stops.

2. SM112/SM122: Sending completed flag. When it is judged
that the sending is completed, the sending completed flag
will be set.

3. SM114/SM124: |dle flag. When the serial port has no
communication task, it will be set, and it can be used as the
checking bit for communication.

4. For detailed examples of the application, please refer to
Chapter 10 ##12! F#82/5//HdE. .

Example
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Mo MOV 16#1 D3
— ——{ Tow T0 100 ]
0 MOV 16#2 D4
R RST  SM122
o movy 16#1 ] 1 XMT 1 DOS5
H  mov 1E40 o1 ] LD SM122
H  mov 16#1 Iz ] |NC D1OO
I omov 1em 13 1 In this example, one data frame is sent in every 10s.
romovy 1w D4 ] The following data will be sent through serial port 1.
IR sz ] ‘01‘00‘01‘01‘02‘
1. Set port 1 in the system block as free port, and then set
[ ¥mT 1 it} 5 1
Smizz . ] the baud rate, parity check, data bit and stop bit.
2. Write the data to be sent into the transmission buffer area.
LD SMO
For IVC2L, only the low bytes of the word element will be
TON TO 100
sent.
LD TO .
3. Reset the sending completed flag (SM122) before
RST TO .
sending the data.
MOV 16#1 DO . . .
4. When the sending is completed, set the sending
MOV 16#0 D1
completed flag (SM122).
MOV 16#1 D2

6.12.12 RCV: Free port receiving instruction

LAD: Applicable to IVC2L IVC1 IVC1SIVC2H IVCiL
| RCY 1) © (52) ] Influenced flag bit
IL: RCV (S1) (D) (S2) Program steps | 7
(0] nd| T Applicable elements Indexed
pera ype pplica addressing
S1 INT |Constant
D [WORD D Vv R
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM D SD C T \% z R
Operand description o
S1: designated communication channel. IVC1, IVC2L: 0, 1; 1 v 1 e : ]
SM123
IVC1L, IVC2H: 0, 1, 2. IHC  ©0i0d ]
D: starting address for storing the received data LD SM1
S$2: maximum number of received bytes RCV 1 D20 5
Function description LD SM123
When the power flow is valid, and the communication INC D100

conditions are met, limited amount of data will be received
through the designated channel to the designated registers.
Note

1. Size of communication frame: depending on the element
type (D or V) of the communication frame, the ending
character of the frame does not exceed D7999 or V63.

2. The receiving stops upon shutdown.

3. The value range of S1: 0 and 1

Example

1. The instruction will be valid continuously as long as the
power flow is valid. If you want to receive data only once,
you can use a rising edge or special registers that are
effective only once, such as SM1, to trigger the instruction.

2. For detailed application examples, refer to #23%! #8375/

W R REET IR .

Special register
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SM111 (SM121): Receiving enabled flag. It will be set when
the RCV instruction is used and cleared when the sending is
completed. When it is reset, the current receiving stops.
SM113 (SM123): Receiving completed flag. When the
receiving is completed, the receiving completed flag will be
set.

SM114 (SM124): Idle flag. When the serial port has no
communication task, it will be set, and it can be used as the
checking bit for communication.

SD111 (SD121): Starting character, which can be set in the
system block

SD112 (SD122): Ending character, which can be set in the
system block

SD113 (SD123): Character timeout time, i.e. the maximum
receiving interval between the two characters, which can be

set in the system block

6.12.13MODRW: MODBUS read/write instruction

SD114 (SD124): Frame timeout time, the time starting with
the power flow and stops at the end of the receiving, which
can be set in the system block

SD115 (SD125): receiving completion code. The definition of
the data bit is shown as follows:

Designated|Max. .
User ) Inter- (Frame) (Parity
ending number of| .
end character|reception|check|
. |word characters| . Reserved
receiving . . timeout (timeout |error
received |received
flag flag flag flag
flag flag
] ] ] ] ] ] Bits
Bit0 Bit1 Bit2 Bit3 Bit4 Bit5
6~15

SD116 (SD126): The characters currently received
SD117 (SD127): The character received previously

LAD: Applicable to IVC2L IVC1 IVC2H IVCIL
1 woorw s» (52> (53 (50 (55 @ (56) 1 |influenced flag bit
IL: MODRW (S1)(S2)(S3)(S4)(S5)(D) Program steps 14
(0] d| T Applicable el nt Indexed
peran ype pplicable elements addressing
S1 INT |Constant
S2 |WORD|Constant| D Vv R N
S3 |[WORD|Constant| D Vv R N
S4 |WORD|Constant| D Vv R N
S5 |WORD|Constant| D Vv R N
D WORD D R N
Operand description Read discrete
) o 02 ) 1~2000 (S5+15)/16
S1. designated communication channel(IVC1,IVC2L: input
channel 1; IVC1L,IVC2H: channen1 and channel 2) 03 Read register 1~125 S5
S2. address (slave address range: 1~247, broadcast Read input
. . . 04 1~125 S5
address is applicable to write elements) register
S83: function code. IVC1 supports 01 (read coil), 02 (read 05 Write single coil 0 (fixed) 1
discrete input), 03 (read register), 04 (read input register), 05 Write single
(write single coil), 06 (write single register), 15 (write multiple 06 register 0 (fixed) L
coils), 16 (write multiple registers) Write multiple
S4. starting address of read/write elements 15 coils 1~1968 (S5+15)116
S85. number of read/write elements. The number of Write multiple
read/write elements for IVC1 is limited by Max. RTU frame | 16 | o0 1~123 S5

length (256), as shown below:

Cod Number of | Number of
Name

e elements D elements

01 Read coil 1~2000 (S5+15)/16

*The number of 05 and 06 must be 0 in S5.
The number of read/write elements for IVC2L and IVC2H
(85<16), the maximum number of word elements and bit

elements is 16 and all bit elements are stored into a word.
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D1: storage address of read/write elements. For the number
of elements needed by IVCA1, refer to above table.

Function description

When the power flow is valid, send messages and receive
the returned data.

Note

For IVC2L and IVC2H

1. The number of elements is 16 at most.

2. The bit elements read 16 at most, the small address is
stored at low bit, and one byte stores 16 bits.

3. The returned abnormal code is Modbus instruction.

For IVC1, V1.23 or higher version supports the instruction
and needs to match with Auto Station of V2.39 or higher
version.

Example

*The following example is only valid for IVC1 series PLC.

1. Standard polling

The example is the simple polling, M1, M2 and M3 are set,
and three MODRW instructions access the device in turn.

In operation, reset any M element, the corresponding
MODRW instruction will exit polling but other MODRW
instructions will still execute by polling. For example, reset
M2, MODRW instructions of M1 and M3 access the device.
Similarly, one MODRW instruction can be inserted in
For example, set M2 and three MODRW

instructions access the device in turn.

operation.

*Enable M1, M2 and M3 toc realize MODBUS polling*/

/403 Read Holding Registers/

/¥DI02 Record error D11Z Record detailed error DI00Z Record successful communication timesk/

M3

— Mov 16#11 jik=n) ]
MOv 183 21 ]
Moy 1B#6B nzz ]
MOy 16#3 123 ]

M3

_— WODEY
M3

1

SM136

nza

L

Mav

t—1 e

21

50130

30194

1002

nz2 023 024 1

1102 ]

Iz ]

1

In above program, SM30 shows whether the MODRW
instruction is executed. After the MODRW instruction is
executed, SM30 will be set. When the MODRW instruction
enters the next execution, SM30 will be reset. The sequence
charts in Example 2 illustrate the differences between SM30
and SM135.

When multiple MODRW instructions appear in the program,
SM30 can be used to show the executive conditions of the
instructions. The usage of multiple SM30 elements will not
affect each other.

When the MODRW instruction has an error, SM136 will be
set, SD139 and SD194 will indicate the error code. The
values of SM136, SD139 and SD194 can be changed by
other MODRW instructions, so record the conditions before
executing the next MODRW instruction.

The error codes of MODRW instructions are shown below:

Code | Error name Description

1 lllegal instruction

2 lllegal address

3 lllegal data

4~15 | Reserved

16 Communication The communication exceeds
timeout the preset communication
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time limit changed in | available for EV3000)
17 Reserved running
Set parameters | Set parameters (mode or Parameters under
18 Parameters under password
error master/slave) error 34 password )
) protection
The station number itself is protection
S2 error, namely,
the same with the set station
19 slave address .
number, or the address is out 2. Link time
error
of the range The following LAD propram can realize communication
The element address between MODBUS master station and slave station. The
D error, namely, | overflows (the received or time at each stage for a complete communication is shown
20 element address | sent data amount exceeds below:
overflow the memory space of the Pt om g
e|ement) i MODRH 1 10 1 2 03 D4 ]
Instruction ’—[ EST WD 1
21 o fal
execution failure o
The received slave address 1
Address does not swis0
22 does not match with the
match swre
requested slave address
) The received instruction
Instruction  does
23 does not match with the
not match ) )
requested instruction
o4 Information frame | The starting element address
error does not match
The received data length
does not comply with the 3 :
Data length does Py QCD |
25 protocol or the number of :
not match =
elements  exceeds  the e
maximum limit = "
2 CRC/LRC check A complete MODBUS communication time (7 ) consists of
error T, and Tz,that is:
27 Reserved T =T +T,
S3 error, namely, ) ) N )
Error of starting element According to MODBUS communitiaon protocol, the interval
28 element address . ,
address setting time among frames should be the time of 3.5 bytes at least.
error
Length of a character: starting bit (1 bit)+data length (7
S4 error, namely, | Unavailable or illegal . . ) . ) . .
29 bits)+check bit (0 bit or 1 bit)+stop bit (1 bit or 2 bits)
instruction error instruction setting T
S5 error, namely, T, =(INT (=) +1)T,
Error of element number T,
30 element number . ‘
error setting T, is the maximum scan cycle for PLC
31 Reserved T; :T4+T5+T6+T7+T;§ +T9
Parameters
Parameters  cannot  be Thetimefor T,, T; and T islessthan 1ms
32 cannot be h g
change
changed T,- Bytesto b; se;zltx chabmcterlengthxIooo(ms)+1ms
2 Parameters Parameters  cannot  be aud rate (bps)
cannot be | changed in running (only
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T, : the waiting time of master station is determined by salve

station and the maximum value cannot exceed timeout time
of the set main mode

T Bytes to be received x characterlength
’ Baud rate (bps)

x 1000 (ms)+ Ims

The processing time of slave station can be calculated
according to the following formula:

Ty =Ts+T1,,+T, + T,
T,, is the maximum scan cycle

The time for 7}, is less than 1ms

For example: The set communication specification is 19200,
even check, 8 data bits, 1 stop bit, RTU transmission mode,
send 10 characters and receive 20 characters. The

processing time of master station is calculated as follows:

7, =109 1 000+1 = 6.2ms
7, = 2910 1000+1=11.4ms
19200

T, =Ty =T, ~lms

Suppose T, =35ms , thus
T,=1+62+35+11.4+1+1=55.6ms
Suppose the maximum scan cycle is 10ms, thus
T, = (INT(%) +1))15 = 60ms

The processing time of slave station is:

T,=62+15+1+11.4=33.6ms
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6.13 Data check instruction

6.13.1 CCITT: Check instruction

LAD: Applicable to IVC2LIVC1 IVC1S IVC2H IVCiL
| I { coIm 51 t2) ® ] Influenced flag bit
IL:CCITT  (S1) (S2) (D) Program steps 7
Operand| T Applicable elements Indexed
pera ype pplicable ele addressing
S1 WORD D Y R
S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D WORD D Y R N
Operand description LD SM1
S1. the starting element of the data to be MOV 16#00
checked DO
S2: the number of the data to be checked. $2=0, MOV 16#11
or the system will report operand error. o a D1
D: check result B ]:f ! MOV 16#22
Function description o movo 1wl n ] D2
1. Conduct CCITT check on the S2 data starting T : MOV  16#33
i i 51
with S1, and assign the result to D. e 2 ] D3
2. The expression for CCITT check algorithm is: Ba MOV 16#44
MOV 16#44 D4 ]
XMB+XM2+XN5+1 e D4
Note T MoV 16455 s ] MOV 16#55
1. For the system will bring value of D into the - v s 18 ] D5
. . . L i
operation each time the instruction is executed, L wov tew i ] MOV 16#66
make sure to clear D before executing the 0 ZE0G7 D6
—— [ My o 100 1
CCITT instruction. g S MOV 16#77
2. The data within the checking data zone % REEE iU 8 Ll 1 p7
starting with S2 are stored in byte mode by LD X0
default. That is, the high bytes are taken as 0, MOV 0 D100
and the check result has 16 bits. CCITT DO 8
Example D100

When X0 is ON, conduct CCITT check on the 8 data starting with DO, and
the result is assigned to D100.

6.13.2 CRC16: Check instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H
|— —— crci6 (51 (52) o 1|Influenced flag bit
IL: CRC16 (S1) (S2) (D) Program steps 7
Indexed
Operan ) .
g Type |Applicable elements addressin
9
WOR
SLE D v R |V
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Consta KnL
S2 INT ‘ KnX [KnY |KnM [KnS M KnSM |D SD |C T \% R \
n
WOR
D D v R |V
D
Operand description Example
S1: the starting element of the data to be checked LD SM1
S2: the number of the data to be checked; $220, or MOV 16#00
the system will report operand error DO
D: check result MOV 16#11
Function description Y F s usmo o : D1
1. Conduct CRC16 check on the S2 data starting 17 MOV 16#22
L mov 16#11 ij ]

with S1, and assign the result to D unit. o D2

. . . L mov 16#22 oz 1
2. The expression for CRC16 check algorithm is: o MOV 16#33
XM B+XMB5+XA2+1 o moy  16#33 I3 ] D3

B3

Note L mov 1844 D4 1 MOV 16#44
1. For the system will bring value of D into the [ mov  te#ss EE 1 D4
operation each time the instruction is executed, W SR ]1332 : MOV 16#55
make sure to clear D before executing the CRC16 119 D5
. . L mov 16#TT 7 1
instruction. Vi T MOV 16#66
2. The standard Modbus CRC check requires that Lo E oo ]57703 D6
the D element (checksum) be initialized as 16#FFFF, T CRClE g B LT I MoV 16477
and the high/low byes (8 high, 8 low) shall be D7
swapped. LD X0
3. The data within the checking data zone starting MOV 0 D100

with S2 are stored in byte mode by default. That is,
the high bits will be taken as 0, and the check result
has 16 bits.

6.13.3 LRC: Check instruction

CRC16 D0 8 D100

When X0 is ON, conduct CRC16 check on the 8 data starting with

DO, and the result is assigned to D100.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVCIL
|—| —— LRC s1) (s2) ) 1|influenced flag bit
IL: LRC (S1) (S2) (D) Program steps 7
Indexed
Operan ) .
g Type |Applicable elements addressin
9
WOR
S1 D v R |V
D
Consta KnS
S2 INT ) KnX [KnY |KnM |KnS KnLMM D Sh |[C [T [V R \
n
WOR
D 5 D v R |

Operand description
S1: the starting element of the data to be checked

S2: the number of the data to be checked. $2=0, or the system will

report operand error
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D: check result Example
Function description LD SM1
Conduct LRC check on the S2 data starting with MOV 16#00
the S1, and assign the result to D. DO
Note MOV 16#11
1. For the system will bring value of D into the ML 0 D1
| ——{ MOV 1E#0 10 ]
operation each time the instruction is executed, " MOV 16#22
make sure to clear D before executing the LRC e MO SIS o ] D2
instruction. L mov 1682 %g ] MOV 16#33
2. The data within the checking data zone starting 51 D3
L omov 16433 o3 ]
with S2 are stored in byte mode by default. That is, = MOV 16#44
the high bytes are taken as 0, and the check result 1, oY betd M ] D4
has 8 bits and is stored in the low bits of D. T - : MOV 16#55
102 D5
L mov 1686 I’ ]
i MOV 16#66
[ mav 1B#TT i 1 D6
0] 36
— m—{ mv o n100 ] MOV 16#77
] 36 D7
[ LEC DO 5 D100 ]
LD MO
MOV 0
D100
LRC DO 8D100

When X0 is ON, conduct LRC check on the 8 data starting with DO, and
the result is assigned to D100.

6.14 Enhanced bit processing instruction

6.14.1 ZRST: Batch bit reset instruction

LAD: Applicable to IVC2L IVC1 IVC1SIVC2HIVC1L
—— F— ZRST i s,
| v ) ] Influenced flag bit
IL: ZRST (D) (S) Program steps 5
(0] d| T Applicable elements Indexed
eran e
P w PP addressing
D |BOOL Y M S LM c \
S INT |Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD \% Z R N
Operand description Note

D: destination operand

S: source operand

Function description

When the power flow is valid, reset S bit-elements

starting with D.

1. When a C element is reset, the counting value in it will also be

cleared.

2. When a T element is reset, the timing value in it will also be cleared.

Example

M0

IRST

OFF
Min

10

1

LD
ZRST

SMO
M10 10

When SMO is ON, the 10 units M10, M11, M12 ... M19 will be
completely cleared.
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6.14.2 ZSET: Set batch bit instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1iL
| { 25T ) 5 ] Influenced flag bit
IL: ZSET (D) (S) Program steps 5
Operand| T Applicable elements Indexed
pera ype PP addressing
D |BOOL Y M S LM \
S INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD T \% Z R N
Operand description When the power flow is valid, set S bit elements starting with D.
D: destination operand Example
S: source operand ano o LD  SMO
Function description ESET Mo 0 ] ZSET M10 10
When SMO is ON, the 10 units M10, M11, M12 ... M19 will all be set to 1.
6.14.3 DECO: Decode instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
| { DECO ) ) ] Influenced flag bit
IL: DECO (S) (D) Program steps 5
Operand| T Applicable elements Indexed
pera ype PP addressing
S WORD [Constant| KnX [KnY | KnM | KnS | KnLM | KnSM D SD T Z N
D INT KnY | KnM | KnS | KnLM |KnSM| D SD z \

Operand description
S: source operand
D: destination operand

Function description

When the power flow is valid, set bit S

in word element D to 1, and clear other

bits.
Note

6.14.4 ENCO: Encode instruction

1. Range of S: 0 to 15.

2. If S is outside the range of 0~15, D will not be changed when the power flow is
valid. Instead, the system will report operand error.

Example

LD SMO

DECO 2 D9

When the power flow is valid, bit 2 in D9 will be set as 1, other bits will be cleared.

SMO 4
DECO z2 g I

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L
|—| —— ENCO s) @) ] Influenced flag bit
IL: ENCO (S) (D) Program steps 5
Indexed
Operan ) .
g Type |Applicable elements addressin
9
Constan
S INT ) KnX |KnY [KnM [KnS |KnLM |KnSM |D SD |C T |V Z R y
D INT KnY |[KnM [KnS |KnLM D SD |C T |V Z R N
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Operand description
S: source operand;
D: destination operand

Function description

When the value of multiple bits in S is 1, the smallest bit number will be written into
D, as shown in the following figure:

Mo 2
EHCO #1100 no 1

Example

When the power flow is valid, assign
the number of the bit whose value is 1
in word element S to D.

] 1
EHCO 20010 no ]

LD MO
ENCO 2#0010 DO

When the power flow is valid, operand 1 is 2#0010, bit 1 is 1, hence 1 is written into

N
ote DO,

6.14.5 BITS: Counting ON bit in word instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
| I { BITS ) @ ] Influenced flag bit
IL: BITS (S) (D) Program steps 5
] Indexed
Operand | Type Applicable elements )
addressing
S INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R
D INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R N
Operand description no . LD SMO
S: source operand BITSlewORn M ] BITS 16#FOF0 D1

D: destination operand

Function description

When the power flow is valid, count how
many bits in operand S is 1, and store the
result into D.

Example

When the power flow is valid, it is counted that there are 8 bits whose value
is 1 (ON status) in constant 16#FO0FO0, so 8 is stored into D1.

6.14.6 DBITS: Counting ON bit in double word instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVCIL
|— — DBITS (&) "y ] )
Influenced flag bit
IL: DBITS (S) (D) Program steps 6
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C \% R
D INT KnY | KnM | KnS | KnLM | KnSM | D SD C T|V|zZz]|R N
Operand description Example
S: source operand LD SMO
D: destination operand S“‘” DBITS  1RSFFOFF  in ] DBITS 16#FFOFF
Function description D10

When the power flow is valid, count how many
bits in double word S is 1, and store the result
into D.

When the power flow is valid, it is counted that there are 16 bits whose
value is 1 (ON status) in constant 16#FFOFF, so 16 is stored into D10.
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6.14.7 BON: Judging ON bit in word instruction

LAD: Applicable to IVC2H
] L I
| | { BON ¢sSD (b (822 1 || aienced flag bit
IL: BON(S1) (D) (S2) Program steps 7
] Indexed
Operand | Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% N
D BOOL Y M S
S2 INT D \% R
Operand description Example
S: source operand n1 32 ox LD M1
o B0 IO 10 5 ]
D: destination operand BON DO Y0 5

Function description

When the power flow is valid, count the status
of bit S2 in element S1, and store the result
into D.

6.15 Word contact instruction

6.15.1 BLD: Word bit contact LD instruction

When the power flow is valid, S1 in BON instruction is ConstantDO, the
state of bit 5is ON, and the result is stored into YO.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1iL
— 1 BLD (s1) (52} < J |Influenced flag bit
IL: BLD (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing

S1  |WORD KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T V|z|R \

S2 INT |[Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R N
Operand description BLD DO
S1: source operand L ss e s e S 5
S2: designated bit, 0=82<15, or system will report operand OuUT YO
error Use the status of BIT5 (ON) in DO (1000:

Function description

Use the status of bit S2 in element S1 to drive the following
operation.

Example

6.15.2 BLDI: Word bit contact LDI instruction

2#0000001111101000) to determine the status of YO in the
following operation.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
|—| BLDI (51) (52) < 2 |influenced flag bit
IL: BLDI (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
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S1  |WORD KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T vV | z
S2 INT |Constant| KnX |KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z
Operand description Example
S1: source operand BLDI DO
S2: designated bit. 0=82<15, or system will report operand L ol 5 ¢ L 3 5
error OouT YO

Function description

Use the logic NOT of the status of BIT5 (ON) in DO (1000:

Use the logic NOT of the status of bit S2 in element S1 to 2#0000001111101000), which is OFF, to determine the

drive the following operation.

status of YO in the following operation.

6.15.3 BAND: Word bit contact AND instruction

LAD:
| BLD (5D

Note: because the logic relationship is visualized in the diagram, the
BAND instruction is displayed in LAD as BLD

Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L

(52) < b

Influenced flag bit

IL: BAND (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% V4 R \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R \

Operand description

S1: source operand

S2. designated bit. 0<S82<15, or
system will report operand error
Function description

Take the status of bit S2 in element S1

and use it in serial connection with

other nodes to drive the operation of the following operation.

Example
LD X0
| & v 2 & s BAND DoS
OUT YO

Take the status of BIT5 (ON) in element DO (1000: 2#0000001111101000) and use
it in serial connection with other nodes (X0: ON) to determine the status of YO in
the following operation.

6.15.4 BANI: Word bit contact ANI instruction

LAD:
—— —— BLDI (51}

Note: because the logic relationship is visualized in the diagram, the
BANI instruction is displayed in LAD as BLDI

Applicable to IVC2L IVC1 IVC1S [IVC2H IVC1L

(52} = D

Influenced flag bit

IL: BANI (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD KnX |KnY | KnM | KnS | KnLM [ KnSM| D SD C T \% V4 R \
S2 INT ([Constant| KnX [KnY | KnM | KnS | KnLM |KnSM| D SD C T \% z R N

Operand description

S1: source operand

S2. designated bit. 0<S82<15, or
system will report operand error
Function description

Take the logic NOT of the status of bit
S2 in element S1 and use it in serial

connection with other nodes to drive the operation of the following instruction.

Example
LD X0
o 1000 To
I—-—4 BLDI D0 5 e R BANI' DO 5
OUT YO
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Take the logic NOT of the status of
BIT5 (ON) in element DO (1000:
2#0000001111101000), which is OFF,

YO0 in the following operation.

6.15.5 BOR: Word bit contact OR instruction

and use it in serial connection with other nodes (X0: ON) to determine the status of

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
{ | ¢ J
BLD s (52) Influenced flag bit
Note: because the logic relationship is visualized in the diagram, the
BOR instruction is displayed in LAD as BLD
IL: BOR (S1) (S2) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM [ KnSM D SD C z \
S2 INT |[Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD z \
Operand description Example
S1: source operand m 0 LD X0
. . ) — B
S2: designated bit. 0sS2<15, or system will yse BOR DO 5
report operand error b EE 7 OouT YO
Function description Take the status of BITS (ON) in element DO (1000:

Take the status of bit S2 in element S1 and use it
in parallel connection with other nodes to drive

the operation of the following instruction.

2#0000001111101000) and use it in parallel connection with other
nodes (X0: ON) to determine the status of YO in the following operation.

6.15.6 BORI: Word bit contact ORI instruction

LAD: .
: Appl | IVC2L IVC1 IVC1 IVC2H IVC1L
I ¢ 5 pplicable to C C C1S C Cc
———————— BLDI  (51) (52} .
Note: because the logic relationship is visualized in the diagram, the Influenced flag bit
BORI instruction is displayed in LAD as BLDI
IL: BORI (S1) (S2) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM | KnSM D SD z \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD T z \
Operand description Example
S1: source operand w0 10 LD X0
. . ., o>
S2. designated bit. 0<S2<15, or system will it BORI DO 5
FLII 10 5 OUT YO

report operand error

Function description

Take the logic NOT of the status of bit S2 in
element S1 and use it in parallel connection with
other nodes to drive the operation of the following

stage.

Take the logic NOT of the status of BIT5 (ON) in element DO (1000:
2#0000001111101000), which is OFF, and use it in parallel connection
with other nodes (X0: ON) to determine the status of YO in the following

operation.
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6.15.7 BOUT: Word bit coil output instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
—— +——{ BOUT D S,
| » ) ] Influenced flag bit
IL: BOUT (D) (S) Program steps 5
o Indexed
eran
pd Type Applicable elements addressi
ng
D WORD KnY | KnM KnS | KnLM D C T \% z R \
Con
S INT stan| KnX KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R \
t
Operand description Example
S1: source operand ¥ JiR LD X0
. . ] I—-—[ BOUT DO 4
S2. designated bit. 0sS2<15, or system will I BOUT DO 4

report operand error

Function description

Assign the current power flow status to bit S of

element D.

Assign the current power flow status (X0: ON) to BIT4 ofelement DO
(1000:  2#0000001111101000).  After

(2#0000001111111000).

the execution, DO0=1016
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6.15.8 BSET: Word bit coil set instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L
— ——o BsET @ (s} ] Influenced flag bit
IL: BSET (D) (S) Program steps 5
Indexed
Operan ) .
g Type |Applicable elements addressin
g
WOR
D b KnY |KnM [KnS [KnLM D C T vV |z R W
Constan
S INT ) KnX |[KnY |KnM |KnS |KnLM |KnSM |D Sh |C T vV |z R W
Operand description LD X0
D: destination operand ﬁ P e Sl o ] BSET DO
S2: designated bit. 0<S2<15, or system 15
will report operand error When the power flow is valid, set BIT15 of element DO (1000:
Function description 2#0000001111101000). After the execution, D0=33768
Set bit S of element D. (2#1000001111101000).
Example
6.15.9 BRST: Word bit coil reset instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVCIL
|— L BRST @ (s) 1 _
Influenced flag bit
IL.: BRST (D) (S) Program steps 5
o} d| T Applicable element Indexed
peran ype pplicable elements addressing
D |WORD KnY | KnM | KnS | KnLM D c z R \
S INT |[Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD Z R N
Operand description Example
D: destination operand 1 744 LD X0
S2: designated bit. 0<S2<15, or system will I_H SOt 2 ] BRST DO 8

report operand error
Function description
Reset bit S of element D.

When the power flow is valid,
2#0000001111101000). After
(2#0000001011101000).

reset BIT8 of element DO (1000:

the

execution, D0=744
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6.16 Compare contact instruction

6.16.1 LD (=, <, >, <>, >=, <=): Compare integer LD>< instruction

LAD: .
: Applicable t IVC2L IVC1 IVC1S IVC2HIVC1IL
| _ (s1) (52) 3 pplicable to
—— < sy (s2) [ G
|—| > 5D (s2) = D
| & (s1) (52) - 3 Influenced flag bit
— = G0 (s2) . D
|—| (= (51 (52} —C D
IL: LD= (S1) (S2)
LD< (s1) (S2)
LD> (s1) (s2)
Program steps 5
LD<> (s1) (s2)
LD>= (s1) (s2)
LD<= (s1) (S2)
Operand | Type Applicable elements Indexe.d
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
Operand description LD= DO0OD1
S1: comparison parameter 1 OouT YO
S2: comparison parameter 2 _— e - LD< DO0OD1
Function description o i =8 OuT V1
1o0g —2000 Tl
Conduct BIN comparison on elements 1< I0 1 S LD> DO D1
S1 and S2, and use the comparison T ]13300 ﬁ?m — E 3 ouT 2
result to drive the following operation. & A s LD<> DO D1
Example 1000 -2000 T4 OUT VY3
| >= o 1 (B
. 1000 -2000 » 15 , LD>= DO D1
= oo o1
OouUT VY4
LD<= DO D1
OouT Y5

Conduct BIN comparison on the data of DO and D1, and the comparison result is
used to determine the output status of the following element.
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6.16.2 AND(=, <, >, <>, >=, <=): Compare integer AND>X instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVCIL
— — (51} (52) < ]
— — (s1) (52) D
— (51 (52) —C D]
—— — <> (51) (s2) —C ) Influenced flag bit
— — >= (51} (s2) < D
— — {= (si) (52} < D
IL: AND= (S1) (S2)
AND< (s1) (S2)
AND> (s1) (s2)
Program steps 5
AND< > (s1) (s2)
AND>= (s1) (S2)
AND< = (s1) (S2)
Operand| Type Applicable elements Indexe.d
addressing
S1 INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD T VA N
S1 INT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD VA N
Operand description Example
S1: comparison parameter 1 LD X0
S2: comparison parameter 2 AND= DO D1
Function description ouT YO
Conduct BIN comparison on elements LD X1
S1 and S2, and use the comparison AND< DO D1
result to drive the following operation. %0 10000 2000 0 ouT Y1
——— = i} o1 < ]
%l 10000 2000 11 LD X2
— % o - — 7 AND> DOD1
e 10000 2000 12
— . 0 D1 — .2 ouT Y2
%3 10000 2000 13
— < ]JDL o1 — b} LD X3
u4 10000 2000 T4 AND<> DO D1
@ = I D1 2
%5 - 10000 2000 15 ouT Y3
— — = it} bijl — ] LD X4
AND>= DO D1
ouT Y4
LD X5
AND<= DO D1
ouT Y5

Conduct BIN comparison on the data of DO and D1, and the comparison result is

used to determine the output status of the following element.
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6.16.3 OR(=, <, >, <>, >=, <=): Compare integer OR instruction

FAD: N Applicable to IVC2L IVC1 IVC1S IVC2H IVCIL
1 I ~
— = s (52 F
{ | C b
— < (51) (s2) H
{ | ¢ D]
— > s 52) J
{1 C D] Influenced flag bit
— < (51} (52) J
{ | ¢ D
—1 = (51} (52} J
{ | { D
—1 = (51} (52) J
IL: OR= (s1) (s2)
OR< (s1) (s2)
OR> (s1) (s2)
Program steps 5
OR< > (s1) (s2)
OR>= (s1) (s2)
OR<= (s1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
B Operand description 10 3 LD X0
S1: comparison parameter 1 = OR= pop1
. comparison parametel [ . ]1]300 ]13?00 J ouT Y0
S2: comparison parameter 2 s & LD X1
. . —— | b
B Function description OR< DO D1
L ¢ B ouT Y1
Compare elements S1 and S2, and “ %

LD X2
use the comparison result in parallel . J o OR<> DO D1
connection with other nodes to drive L n ouT Y2

i i 3 T3
the following operation. | 5 LD X3
B Example 1000 1000 J OR>= D0 D2
] < o o1 ouT Y3
I =-> LD X4
1000 1000 J OR>= DO D1
o = o o1
ouT Y4
jis) 5
1 | ) LD X5
A ]13300 ]13?00 J OR<= DO D1
ouT Y5

Compare elements DO and D1, and use the comparison result in parallel
connection with other nodes to determine the output status of the following
element.
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6.16.4 LDD(=, <, >, <>, >=, <=): Compare double integer LDD % instruction

LAD:

Example

Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
— D= (s1) (s2) —C J
1 D¢ (5w (s2) —C D
— (s1) (52) < )
|—| D (51} (52) —C ) |Influenced flag bit
|—| D>= (51) (52} [ D
|— b= (51) (52) —C )
IL: LDD= (S1) (S2)
LDD< (s1) (S2)
LDD> (s1) (S2)
Program steps 7
LDD<> (S1) (S2)
LDD>= (S1) (S2)
LDD<= (S1) (S2)
Operand | Type Applicable elements Indexe.d
addressing
S1 DINT| Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD N
S2 DINT| Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD N
Operand description LD= D0 D2
S1: comparison parameter 1 OouT YO0
S2: comparison parameter 2 100000 200000 0 LD< DO D2
) o { D= D0 Iz < 5]
Function description i000a0 00000 1 OuUT Y1
Compare elements S1 and S2, and e = . - .o LD<> D0 D2
] ] 100000 200000 2
use the comparison result to drive the 4 D> IO Iz — ) OuUT Y2
; ; 100000 200000 13 -
following operation. L 1o m o — LD>= D0 D2
100000 200000 T4 OUT Y3
| D= D0 Iz < >
LD>= D0 D2
100000 200000 15
{ D& Do Iz — D> OUT Y4
LD<=D0 D2
OouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result to determine the

output status of the following element.
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6.16.5 ANDD(=, <, >, <>, >=, <=): Compare double integer ANDD % instruction

LAD: .
: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
— —— b= sw) (s2) D
— — D¢ (s1) (s2) < J
— — (s1) (52} < D
| D<> (s1) (52) [— ) |Influenced flag bit
— +— = o (52} —C b)
— —— Db (51} (s2) < D
IL: ANDD= (S1) (82)
ANDD< (S1) (S2)
ANDD> (S1) (S2)
Program steps 7
ANDD<> (S1) (S2)
ANDD>= (S1) (S2)
ANDD<= (S1) (S2)
I
Operand| Type Applicable elements ndexe.d
addressing
S1 DINT | Constant | KnX | KnY nM | KnS | KnLM [ KnSM| D SD N
S2 DINT | Constant | KnX | KnY nM | KnS | KnLM [KnSM| D SD N
B Operand description LDD<>  DOD2
. ; ouT Y3
S1: comparison parameter 1 LD x4
S2: comparison parameter 2 LDD>= DOD2
B Function description ouT Y4
Com lements S1 and S2, and b X
ompare eemer?s an S2, ar.1 LDD<= DO D2
use the comparison result in serial ouT Y5

connection with other nodes to drive
the following operation.

®m  Example
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Compare (DO, D1) and (D2,D3), and use the comparison result in serial connection
with other nodes to determine the output status of the following element.
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6.16.6 ORD(=, <, >, <>, >=, <=): Compare double integer ORD instruction

LAD: I ¢ 5 Applicable to IVC2L IVC1 IVC1S IVC2H IVCIL
—— D= (s1) (52} H
— | ¢ b]
—— < 51} (s2) F
— | C !
— D (s1) (52) F
— | C d Influenced flag bit
—— DO (s1) (s2) J
— | ( !
—— D= (51) (s2) J
— ¢ C ]
— = (51) (s2) J
IL: ORD= (s1) (S2)
ORD< (s1) (s2)
ORD> (s1) (s2)
Program steps 7
ORD< > (s1) (s2)
ORD>= (s1) (s2)
ORD< = (S1) (S2)
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R N
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R N
ioti x0 i)
B Operand description £y D X0
S1: comparison parameter 1 100000 20000 J ORD= DO D2
) { o= bl Dz ouT YO0
S2: comparison parameter 2 1 % D »
B Function description
P 00000 20000 J ORD< D0 D2
Compare elements S1 and S2, and PR e ouT Y1
. . Xz 1z LD X2
use the comparison result in parallel -1 o>
connection with other nodes to drive 100000 20000 J ORD<> DoD2
i . H > oo o2 ouT Y2
the following operation. . . LD X3
| | Example — . _
P 100000 20000 J ORD>= D0 D2
H 0o Do Dz ouT Y3
| - o LD X4
J ORD>= DO D2
100000 20000
H D= M 0z ouT Y4
s 15 LD X5
BL J 2 ORD<=  DOD2
100a0o 20000
{ D& m i ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result in parallel
connection with other nodes to determine the output status of the following
element.
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6.16.7 LDR: Compare floating point number instruction

LAD: .
Applicable to IVC2L IVC1 IVC2H IVCiL
— R= (51} £52) < )
|  R< (51 (52} < )
—] R> (51} (s2) [ J
—{ RO (51} (52} —C ) |Influenced flag bit
— | R= (s1) (52) < )
— 1 R<= (51) (52 < D)
IL: LDR= (S1) (S2)
LDR< (s1) (s2)
LDR> (s1) (s2)
Program steps 7
LDR<> (S1) (S2)
LDR>= (S1) (S2)
LDR<= (S1) (S2)
] Indexed
Operand| Type Applicable elements .
addressing
S1 | REAL | Constant D v R J
S2 | RAEL | Constant D v R J
B Operand description LDR= DO D2
! 1uuu.2uu...1nuu.299...H m 5 ouT YO0
: i RB= IO 2
S1: comparison parameter 1 e S . LDR< DO D2
S2: comparison parameter 2 i 55 G g TR e ouT Y1
B Function description 1000.200, .. 1000299, .. 12 LDR> DoD2
c lements S1 and S2, and e iz = ouT v2
ompare eemgn s an -~ an 1000, 200, ..1000.288. .. 13 LDR<> DO D2
use the comparison result to drive the H RO Do i — M > ouT Y3
following operation. 1000, 200, . 1000, 289, T4 -
gop . 1 w3 W LDR>=  DOD2
® Example 1000. 200, . . 1000, 299 15 out 4
| R 00 12 < H> LDR<=  DOD2
ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result determine the
output status of the following element.



Programming manual of IVC series small PLC Chapter 6 Application instructions 200

6.16.8 ANDR: Compare floating point number instruction

LAD: Applicable to IVC2L IVC1 IVC2H IVCIL
| = (50 (52) —C D
— — R< (51} (52) —C )
— — R (51} (52) < J
— —— RO (51} (52} —C 3 |Influenced flag bit
— — R>= (s} (s2) —C D
—— —— R& (s1) (52) < D
IL: ANDR= (S1) (S2)
ANDR< (s1) (S2)
ANDR> (s1) (S2)
Program steps 7
ANDR< > (1) (S2)
ANDR> = (s1) (S2)
ANDR< = (s1) (S2)
Operand | Type Applicable elements Indexe.d
addressing

S1  |REAL|Constant D v R \

S2  |REAL |Constant D v R \
Operand description ouT Y2
S1: comparison parameter 1 LD X3
S2: comparison parameter 2 ANDR<> Y3
Function description LD X4
Compare elements S1 and S2, and ANDR>= DO D2
use the comparison result in serial ouT Y4
connection with other nodes to drive LD X5
the following operation. ANDR<= D0 D2
Example ouT Y5

10 (o0t 1o 2o ©qppare (DO, DB) and (DX(D3), and use the comparison result in serial connection
—— K ; ;
E & i Hhith ther nodesN®Rstermb@ B2 output status of the following element.
il 10000.01...-1000.29... 11
{1 K m I = ouTt Y0
12 10000,01, . -1000.29.. 12 LD X1
—— R I Iz H M
13 10000.01.,.-1000.29.,. 13 ANDR< DO D2
— b RG W Iz e ouT Y1
T4 1000001 -1000.29 .. T4
—— 4 k= D Iz M LD X2
15 10000.01, . -1000.29. .. 18 ANDR<> DO
— —— R IO I2 = D2
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6.16.9 ORR: Compare floating point number instruction

AD: ¢ 5 Applicable to IVC2L IVC1 IVC2H IVCIL
1 I ~
—  R= (51) (52} F
{ | C ]
—  R< (51} (52} F
{ | ¢ p]
— R (s1) (52) F
| | ¢ ) Influenced flag bit
— RO (s (52) F
{ | ¢ ]
——— | R= (51} €52} F
1| C b]
—— | R<= (51} (52}
IL: ORR= (s1) (S2)
ORR< (s1) (S2)
ORR> (s1) (S2)
Program steps 7
ORR< > (s1) (s2)
ORR> = (s1) (S2)
ORR< = (s1) (S2)
Indexed
Operand | Type Applicable elements " exe.
addressing
S1  |REAL |Constant D v R J
S2  |REAL |Constant D v R J
B Operand description m o LD X0
) —JliE o ORR= DO
S1: comparison parameter 1 e W e D2
S2: comparison parameter 2 . % ; ouT )
1 Tl
B Function description — | 3 LD X1
10000, 50, .. 10000, 50 . ORR< DO
Compare elements S1 and S2, and J  E< D0 i P D2
use the. comF)arlson result in paralllel X2 E 5 ouT Y1
connection with other nodes to drive Efveety  umetme: LD X2
the following operation. i R D0 12 ¥ ORR> DO D2
B Example _|X3; e 3 out Y2
10000, 50, . . 10000, 50, . . LD X3
{ R I0 oz F ORR<> DO D2
& B ouT Y3
LD X4
10000, 50, . . 10000, 50, . .
{ E= D i ! ORR>= D0 D2
s i ouT Y4
I
i - LD X5
! g ]1]3000. L3 1 .]IJEDDD. sa. . .} ORR<= DO D2
ouT Y5

Compare (DO, D1) and (D2, D3), and use the comparison result in parallel
connection with other nodes to determine the output status of the following
element.
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6.16.10 CMP: Compare and set integer instruction

LAD: Applicable to IVC2L IVC2H
1 op D 2 @ 1 |influenced fiag bit
IL: CMP (S1) (S2) (D) Program steps 7
] Indexed
Operand | Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM [KnSM| D SD \% \
S2 INT |Constant| KnX | KnY | KnM | KnS [KnLM [KnSM| D SD \% \
D BOOL Y M S
B Operand description B Function description

S1: data to be comparison values or element SN
S2: data to be comparison source or element SN

When the power flow is valid, execute the instruction and compare S1
and S2. Set one of (D)(D+1)(D+2) ON according to the result (<, =, >).

D: starting element SN of output result ®  Example
LD mO
o on
I—-—[ CME 1000 2000 "3 1 CMP 1000
2000 M3
6.16.11 LCMP: Compare and set double integer instruction
LAD: Applicable to IVC2L IVC2H
|—| — Lewp (s1D  (s2) (@ ] Influenced flag bit
IL: LCMP (S1) (S2) (D) Program steps 9
] Indexed
Operand | Type Applicable elements .
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD z \
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD z \
D BOOL Y M S

B Operand description

S1: comparison parameter 1
S2: comparison parameter 2

D: starting element SN of output result

B Function description

Example

M1
I—-—[ LCMP 200000 300000

LD

LCMP 200000 300000
M6

i
ME ]

m1

When the power flow is valid, execute the instruction and compare S1 and S2. Set
one of (D)(D+1)(D+2) ON according to the result (<, =, >).
[ ]
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6.16.12 RCMP: Compare and set floating point number instruction

LAD: Applicable to IVC2L IVC2H

|—| ——{ RCMP (S1) (S2) (D) ] Influenced flag bit

IL: RCMP (S1)(S2)(D) Program steps 9

(0] d| T Applicable elements Indexed
ran

pera ype PP addressing

S1 | REAL | Constant v
S2 | REAL | Constant v
D BOOL Y M S

B Operand description

S1: comparison parameter 1

S$2: comparison parameter 2 B Example
D: starting element SN of output result e

B Function description [ e

6.17 Batch data processing instruction

6.17.1 BKADD: Add batch data operation

S00.3400 2004000 YT 1

When the power flow is valid, execute the instruction and compare S1 and S2. Set
one of (D)(D+1)(D+2) ON according to the result (<, =, >).

LD m2
RCMP 500.3400
200.4000 Y7

Applicable to

IVC2H

LAD:
I—H—[ BKADD (522 522 (B} (530 1 [Influenced flag bit

Zero, carry, borrow

IL: BKADD (S1) (S2) (D) (S3) Program steps 9
(0] d|m Applicable elements Indexed
ran
pera ype PP addressing
S1 INT D SD C T \% R \
S2 INT | Constant D SD \% R \
D INT D SD \% R \
S3 INT | Constant D \% R

B Operand description

S1: starting element SN for saving the data of add operation
S2: starting element SN for constant or saving the data of
add operation

D: starting element SN for saving the result of add operation
S3: number of data

B Function description

1. When the power flow is valid, execute the instruction, add
S3 point 16bit data starting with S1 and S3 point 16bit data
(BIN) starting with S2, and store the result in S3 point
starting with D.

2. 16bit constant can be designated in S2. If S2 is constant,
add S3 point 16bit data starting with S1 and S2, and store
the result in S3 point starting with D.

H  Note

When the operation result overflows, the carry flag will not
be set ON.
®m  Example

Ml 1 30 31
BEADD  I10 nioo 000 5 1

LD M1
BKADD D10 D100 D1000 5

When M1=0N, add the content of 5 units starting with D10
and 5 units starting with D100, and store the result in 5 units
starting with D1000.

D1000=D10+D100, D1001=D11+D101,...,01004=D14+D104.
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6.17.2 BKSUB: Subtract batch data operation

Applicable to

IVC2H

LAD:
l—{l—[ BKSUB  ¢S£2  ¢52)  ¢b) 837 1 |Influenced flag bit

Zero, carry, borrow

B Operand description

S1: starting element SN for saving the data of subtract
operation

S2: starting element SN for constant or saving the data of
subtract operation

D: starting element SN for saving the result of subtract
operation

S3: number of data

B Function description

1. When the power flow is valid, execute the instruction,
subtract S3 point 16bit data starting with S1 and S3 point
16bit data (BIN) starting with S2, and store the result in S3
point starting with D.

2. 16bit constant can be designated in S2. If S2 is constant,
subtract S3 point 16bit data starting with S1 and S2, and
store the result in S3 point starting with D.

6.17.3 BKCMP=><,<> <=>=: Compare batch data

IL: BKSUB (S1) (S2) (D) (S3) Program steps 9
(0] d|T Applicable elements Indexed
eran e
P w PP addressing
S1 INT D SD c T |V |R N
S2 INT | Constant D SD \% R N
D INT D SD vV | R S
S3 INT | Constant D \% R
B Note

When the operation result overflows, the carry flag will not
be set ON.
®m  Example

Ml 1 30 —29
BESUE  DIO 100 01000 S 1

LD M1

BKSUB D10 D100 D1000 5

When M1=0N, subtract the content of 5 units starting with
D10 and 5 units starting with D100, and store the result in 5
units starting with D1000.

D1000=D10-D100, D1001=D11-D101,...,D1004=D14-D104.

LAD: Applicable to IVC2H
l——— —— BKCMP= (81> ¢52) «¢D) ¢330 ]
{ | { BECMP= r5£) ¢52) D) (530 1
——A —— BEKCMP> (822 (522 (D) 832 ] .
[ BKCMP-= (S22 (82) (D) ¢s2) 1 Influenced flag bit Zero, carry, borrow
—— ———1 BKCMP==(8f) (¢52) (D) (53) |
——— ———A BKCMP== (§f) (¢52) (D) (83) |
IL: BKCMP=,><,<><=>= (S1)(S2) (D) (S3) Program steps 9
(0] d| T Applicable el t: Indexed
eran e icable elements
P w PP addressing
S1 INT |Constant D sD | C T |V ]|R N
S2 | INT sb|c | T |V|R N
D BOOL Y M S LM SM

S3 INT |Constant

D \% R

B Operand description

S1: starting element SN for comparison value or stored data
S2: starting element SN to store comparison source data

D: starting element SN to store comparison result

S3: number of data

B Function description

1. After comparing S3 point 16bit data starting with S1 and
S3 point 16bit data (BIN) starting with S2, store the result in
S3 point starting with D.

2. 16bit constant can be designated in S1. If S1 is constant,
compare S3 point 16bit data starting with S1 and S2, and
store the result in S3 point starting with D.
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3. When the comparison results of S3 point starting with D
are ON, set SM188.
H  Note

When the operation result overflows, the carry flag will not
be set ON.
®m  Example

LD SM188

SET Y10

When M1=0N, compare the content of 4 units starting with
D10 and 4 units starting with D100, and store the result in 4
units starting with YO. Besides, when the comparison results
are ON, Y10 is set ON.

M1 1
BECMP=  D1i0

SMiSS
i

=) OFF
pijala] it}

LD M1

BKCMP= D10 D100

YO 4

SET

6.18 Data table instruction

et

6.18.1 LIMIT: Upper/lower limit control

LAD: Applicable to IVC2H

|—| - LT 51 522 832 D) 1|Influenced flag bit Zero, carry, borrow

IL: LIMIT (S1) (S2) (S3) (D) Program steps 9

Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM | KnS | KnLM D SD C T \% R N
B Operand description Output D (cutpuy

S1: lower limit

S2: upper limit
S83: input value controlled by upper/lower limit

1 (loverlrit)
Irput ) :

D: starting element SN for saving output value in
upper/lower limit control

B Function description B Example

Judge whether the input value designated in S3 | o D o Erom oo ]
is in the range of S1 and S2 to control and store

the result in D. If S3<S1, D=S1; if S3>S2, D=S2; LD M

if $1<=S3<=S2, D=S2. LIMIT DO D10 D100 D1000

When M1=0N, execute DO~D10 upper/lower limit control on the content
of D100 and store the result in D1000.

DO(10)<=D100(30)<=D10(100), D1000=30.

6.18.2 DBAND: Dead band control

LAD: Applicable to IVC2H

|_| -/ DBAND (S0 82) (820 ¢B) 1 |Influenced flag bit | Zero, carry, borrow

IL: DBAND (S1) (S2) (S3) (D) Program steps 9

Operand |Type Applicable elements Indexed

addressing
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S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX | KnY | KnM | KnS | KnLM [KnSM| D SD C T|V|R \
D INT KnY | KnM | KnS | KnLM D SD C T|V|R \
B Operand description D: starting element SN for saving output value controlled by dead band
S1: lower limit of dead band B Function description
S2: upper limit of dead band Judge whether the input value designated in S3 is in the range of S1 and
83: input value in dead band control S2 to control and store the result in D. If S3<S1, D=S3-S1; if S3>S2, D=
S$3-S2; if S1<=83<=82, D=0.
Qutput D (output) | M1 -100 100 a0 u]
DEAWD DO 1o nioo Ti000 ]
§> S foverint) ) LD M1
s S| DBAND DO D10 D100 D1000
When M1=0ON, execute DO~D10 dead band control on the content of
D100 and store the result in D1000.
®m  Example DO (-100)<D100(30)<D10(100), D1000=0
6.18.3 ZONE: Zone control
LAD: Applicable to IVC2H
|—| s ZONE (SE)  (82) 530 (p) 1]
Influenced flag bit Zero, carry, borrow
IL: ZONE (S1) (S2) (S3) (D) Program steps 9
) Indexed
Operand|Type Applicable elements addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX | KnY |KnM | KnS |KnLM |KnSM | D SD C T|V|R \
D INT KnY | KnM | KnS | KnLM D SD C T|V|R \
B Operand description D(
S1: negative deviation value to be added to input 2 egavodsiatin)
value f> >
S2: positive deviation value to be added to input i ° S
value

S3: input value controlled by zone

D: starting element SN for saving output value in
zone control

B Function description

Judge the input value designated in S3 adds
the deviation value in S1 or S2 to control and
store the result in D. If S3<0, D=S3+S1; if S3>0,
D=S3+82; if $3=0, D=0.

S} {posiive deviation)

®m  Example

M1 =100 100 30 130
ZOKWE o nio 100 1000 1

LD M1
ZONE DO D10 D100 D1000

When M1=0ON, execute DO~D10 zone control on the content of D100
and store the result in D1000.
D100(30)>0, D1000=D100(30)+D10(100), D1000=130.
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6.18.4 SCL: Locate coordinate

Applicable to IVC2H

LAD:
|—|I—[ SCL (82)  «¢522 (b)) ]

Influenced flag bit Zero, carry, borrow

IL: SCL (S1) (S2) (S3) (D) Program steps 7
Indexed
rand | T Applicable elements .
Operand | Type PP addressing
S1 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
S2 INT D V | R \
D INT KnY | KnM | KnS | KnLM D SD C T \Y, R \

B Operand description

S1: element SN to execute locating coordinate input value or
store input value

S2: starting element SN of conversion table for locating
coordinate

D: element SN to store output value in located coordinate
control

B Function description

1. According to specified conversion features, execute
locating coordinate for input value in S1 and store the result
in D.

2. The conversion for locating coordinate is executed
according to the data table starting with element stored in S2.
When the output value is not integer, it will be rounded off to
the 1% decimal place.

3. Locating coordinate is set by conversion table:

Coordinate point S2
) X coordinate S2+1
Point 1 :
Y coordinate S2+2
. X coordinate S2+3
Point 2 :
Y coordinate S2+4
Point n (end) X coordinate S2+2n-1
oint n (en
Y coordinate S2+2n

[ | Note

1. The data of X in the table should be in an ascending order.
If part of data are not in an ascending order but detect from

2. S1 must be in the range set by the data table.
®m  Example

M1 25 5 40
SCL ik il il ulu] juj L lun] 1

LD M1
SCL D10 D100 D1000

When M1=0N, execute locating coordinate for the content of
D10 and store the result in D1000.

Coordinate point D100 5
) X coordinate D101 10
Point 1 :
Y coordinate D102 0
) X coordinate D103 20
Point 2 :
Y coordinate D104 20
. X coordinate D105 30
Point 3 -
Y coordinate D106 60
. X coordinate D107 50
Point 4 -
Y coordinate D108 40
. X coordinate D109 60
Point 5 -
Y coordinate D110 0
Y
A
Point 3 (30, 60)
/
D (40) Point 4 (50, 40)

/
Point 2 (20, 20)

Point 5 (60, 0)

low bit, the operation before will still be executed. Point 1 (10, 0) ST (25) X
6.18.5 SER: Search data
LAD: Applicable to IVC2H
|—| ——-J_ SER 1) (322 () (53 1 ||nfluenced flag bit | Zero, carry, borrow
IL: SER (S1) (S2) (S3) (D) Program steps 9
Indexed
rand| Type Applicable elements .
Operand Typ PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T |V R \
S2 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
D INT KnY | KnM | KnS | KnLM D SD C T |V R \
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‘ S3 ‘INT ‘Constant‘ ‘ ‘ ‘ ‘

[ [ |

[ vIR]

B Operand description

S1: starting element SN to search the same data, Max. value
and Min. value

S2: element SN to search reference values of the same data,
Max. value and Min. value or store target elements

D: starting element SN to store the number after searching
the same data, Max. value and Min. value

S3: number of the same search data, Max. value and Min.
value (1sS3<256)

B Function description

1. Search S3 data starting with S1 and the data the same
with S2, and store the result in D-D+4.

2. Store the number of the same data and the locations of
the initial/final value, Max. value and Min. value for 5
elements starting with D when there are same data.

3. Store 0 for starting 3 elements and other 2 elements as
above when there are no same data..

®m  Example

i 100 100 3
SER onin il il i 1

LD M1
SER DO D10 D100 D1000 8

When M1=0N, search the content of 8 units starting with D10 and store the result in 5 units starting with D1000.

Search element S1 Value Comparison Data location Search result D Value
element 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
6.19 String instruction
6.19.1 STRADD: Add string
LAD: Applicable to IVC2H
|—' F—— STRADD jaiiy fepdl 3y 4 Influenced flag bit | Zero, carry, borrow
IL: STRADD (S1) (S2) (D) Program steps 7
Indexed
Operand|Type Applicable elements .
P yp PP addressing
S1 INT | String KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
S2 INT | String KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM KnS | KnLM D SD C T \% R N
B Operand description 3. The valid data of string units are the data from the element designated

S1: the 1°'string unit
S2: the 2" string unit
D: storage added string unit

by string units to the 1% detected ‘00H’;
4. When the number of strings after connection is odd, add ‘O0H’ to the
high byte of the end character element; when the number is even, add

‘O000H’ to the next element of the end character element.

B Function description

| Note

1. When the power flow is valid, add string units
starting with S1 and S2, and store the result in
the element starting with D;

1. When designating strings, S1 and S2 allow 32 characters at most. The
comma and double quotation marks indicate the delimiter in upper

computer software, so it cannot be identified;

2. The instruction refers to add the first character
of S2 to the end character of S1 and leave out
the end flag of S1;

2. When the stored result in S1 and S2 is ‘00H’, add ‘0000H’ in D;
3. When the element addresses of S1 and D or S2 and D overlap, the

system will report operand error;

4. When no ‘00H’ exists in the range of relevant elements of string units
starting with S1 or S2, the system will report operand error.
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B Example BI5—b8 b7—b0 BI5—b8 b7—b0 BI5—b8b7—b0
M1 12549 14134 12549 DIo| 0x32 031 Dito 0x38 037 Doy 0x32 031
STRADD D10 1100 oo ] DIl| 0x34 | 033 | + Dio1| 0x61 | 0x39 i> DIl 034 | 033
LD M1 DI2| (x36 | 0x35 DI0Z 0x00 | 0x62 D100 (x36 | 0x35
STRADD D10 D100 D1000 g 00 | 0 g 150 | C57
. . . . DI004 Ox61 | 0x39
When M1=0N, add the string unit starting with
. . . . DI003 Ox00 | 0x62
D10 and the string unit starting with D100, and
store the result in the unit starting with D1000.
6.19.2 STRLEN: Detect string length
LAD: Applicable to IVC2H
|—' EF—— =& STRLEN ¥3@ £z Influenced flag bit Zero, carry, borrow
IL: STRLEN (S) (D) Program steps 5
Indexed
T Applicable el :
Operand |Type pplicable elements addressing
S INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD c T vV |R \
D INT KnY | KnM | KnS |KnLM D SD T \
B Operand description When no ‘00H’ exists in the range of relevant elements of
S: string unit string units starting with S, the system will report operand

D: string unit length

B Function description

1. When the power flow is valid, detect the length of S and

store the result in D.

2. The valid data of string units are the data from the element

designated by string units to the 1% detected ‘00H".
H  Note

error.
®m  Example
| M1 12549 g

STELER D10 nioo ]
LD M1

STRLEN D10 D100

When M1=0N, detect the string unit length starting with D10,
and store the result in D100.

6.19.3 STRRIGHT: Read string from the right

LAD: Applicable to IVC2H
|—| F——_ STRRIGHT 1> (B} (522 1] Influenced flag bit | Zero, carry, borrow
IL: STRRIGHT (S1) (D) (S2) Program steps 7
) Indexed
Operand |Type Applicable elements addressing
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D SD C T \% R \
S2 INT |Constant D

B Operand description

S1: string unit
D: storage read string unit
S2: number of read strings

B Function description

1. When the power flow is valid, read S2 starting
from the end valid character of S1 (except ‘00H’),
and store the result in the element starting with
D;

2. When S2=0, store ‘00H’ in D;

3. When the number of read strings is odd, add ‘00H’ to the high byte of
the end character element; when the number is even, add ‘0000H’ to the
next element of the end character element;

4. The valid data of string units are the data from the element designated
by string units to the 1% detected ‘00H".

H  Note

1. When no ‘00H’ exists in the range of relevant elements of string units
starting with S1, the system will report operand error;

2. S2=20;

3. S2<the number of S1
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®  Example B15---b8 b7---b0 B15—-b8 b7--b0
n 17840 15363 D10 | 0x32 | 0x31 D100| 0x35 | 0x34
STERIGHT D10 D100 3 ] DIl | 0x34 | 0x33 §> D101 0%00 | 0x36
D12
D M1 0x36 | 0x35
D13
STRRIGHT D10 D100 3 0x00 | 0x00
When M1=0N, read 3 characters on the right of
string units starting with D10, and store the
result in D100.
6.19.4 STRLEFT: Read string from the left
LAD: Applicable to IVC2H
——A ——1  STRLEFT ¢S1) (D) €527 1 |Influenced flag bit Zero, carry, borrow
IL: STRLEFT (S1) (D) (S2) Program steps 7
Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T|V|R \
D INT KnY | KnM | KnS | KnLM D SD C T|V|R \
S2 INT |Constant D vV | R N

B Operand description

S1: string unit

D: storage read string unit

S2: number of read strings

B Function description

1. When the power flow is valid, read S2 starting from the left
of S1 (except ‘00H’), and store the result in the element
starting with D;

2. When S2=0, store ‘00H’ in D;

3. When the number of read strings is odd, add ‘O0H’ to the
high byte of the end character element; when the number is
even, add ‘O000H’ to the next element of the end character

1. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1, the system will report operand
error;

2. S2=20;
3. S2<the number of S1
®m  Example

M1 12849
STELEFT Ti0

LD M1

STRLEFT D10 D100 3

When M1=0N, read 3 characters on the left of string units
starting with D10, and store the resultin D100.

12849
1100 3 ]

B15---b8 b7---b0

element; B15---b8 b7---b0
4. The valid data of string units are the data from the element Pl N DI00] 0x32 | 0x31
. . . ; , D11
designated by string units to the 1% detected ‘00H". 0x34 | 0x33 §> DIOT| 0x00 | 0x33
D12 | 0x36 | 0x35
H  Note
DI3 | 0x00 | 0x00
6.19.5 STRMIDR: Read any strings
LAD: Applicable to IVC2H
— 1L STRMIDR ¢§1) (D) (52 1 |Influenced flag bit | Zero, carry, borrow
IL: STRMIDR (S1) (D) (S2) Program steps 7
Indexed
Operand|Type Applicable elements .
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD o] T vV | R \
D INT KnY | KnM | KnS | KnLM D SD o] T vV | R \
S2 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD o] T vV | R \

B Operand description

S1: string unit

D: storage read string unit
S2: initial location of read strings
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S2+1 number of read strings n
B Function description

1. When the power flow is valid, read n characters starting
from the S2 character for S1 string unit, and store the resuilt
in the element starting with D;

2. When the number of read strings is odd, add ‘O0H’ to the
high byte of the end character element; when the number is
even, add ‘O000H’ to the next element of the end character
element;

3. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H’;

4. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1, the system will report operand

error.

I_L

Example

LD M1
STRMIDR D10 D100 DO

When M1=0N, read D1(D1=3) from DO(D0=2) starting with

12349
STEMIDE [L10

13106

0100

D10, and store the result in D100.

. B15---b8 b7---b0 B15---b8 b7---b0
4. When n=0, no execution; p10 [ 0x32 | 0x31 p100] 0x33 | 0x32
5. When n=-1, read all the data of S1 and store the result in DI | 0x34 | 0x33 ploil 0x00 | 0x34
the element starting with D. DI2 | 0x36 | 0x35
®  Note DI3 | 0x00 | 0x00
1. S2<the number of S1;
2. n>-2;
3. 8221
6.19.6 STRMIDW: Replace any strings
LAD: Applicable to IVC2H

— —— STRMIDW 22 ¢D)  (82)  1|Influenced flag bit

Zero, carry, borrow

IL: STRMIDW(S1) (D) (S2) Program steps 7
Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS [KnLM |KnSM | D SD C \
D INT KnY | KnM | KnS | KnLM D SD \
S2 INT KnX | KnY | KnM | KnS [KnLM |KnSM | D SD T \
B Operand description 3. S2=1

S1: string unit for replacement

D: string unit to be replaced

S2: initial replace location

S2+1 number of replace strings n
B Function description

1. When the power flow is valid, replace n =|—L

characters from S2 in D with n characters of S1;
2. The valid data of string units are the data from
the element designated by string units to the 18
detected ‘O0H’;

4. When n=0, no execution;

LD M1

®m  Example

12849
STEMID® D10

12596

o0

STRMIDW D10 D100 DO

B15---b8 b7---b0

D100

0x35

0x34

D101

0x37

0x36

5. When n=-1, store the content up to the end b BIS—b8 b7—b0
character designated by S1 after the element DI gxi g’i;
designated by D. D12 00 | ox3s
| Note

1. S2<the number of S1;
2. n>-2;

D102

D103

0x39

0x38

0x00

0x61

2
o

5

D100
D101
D102
D103

B15---b8 b7---b0

0x31

0x34

0x33

0x32

0x39

0x38

0x00

0x61

4. When the replaced characters exceed the end character of string unit
starting with D, store the data up to the end character.
5. When no ‘00H’ exists in the range of relevant elements of string units
starting with S1 and D, the system will report operand error.

When M1=0N, replace D1(D1=3) of string unit starting with D10 with
D1(D1=3) after DO(D0=2) starting with D100.
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6.19.7 STRINSTR: Search string

Applicable to

IVC2H

LAD:
}—H—[ STRINSTR (822 522 (B)  ¢52) 1 |Influenced flag bit

Zero, carry, borrow

IL: STRINSTR (S17) (S2) (D) (S3) Program steps 9
Operand|Type Applicable elements aér;(:g;(:i(:\g
S1 INT | String D SD \% R \
S2 INT D SD vV | R V
D INT D SD C T |V |R V
S3 INT | Constant D \ R

B Operand description

S1: string unit to be searched

S2: search source

D: search result

S3: initial search location

B Function description

1. When the power flow is valid, search the strings the same
with S1 from the S3 character of S2, and store the search
resultin D;

2. When the strings are not consistent, store “0” in D;

3. When S3 is negative or “0”, no execution;

4. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

H  Note

1. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1 and S2, the system will report
operand error;

2. S3<the number of S2;

3. When designating strings, S1 allows 32 characters at
most. The comma and double quotation marks indicate the

6.19.8 STRMOV: Move string

delimiter in upper computer software, so it cannot be
identified;

4. When S1 is the empty string (‘00H’), the result will be the
‘00H’ location of S2 (the 1% ‘00H’ location if S2 is even).

®m  Example

M1 12548 4
STRINSTE "45" juty] 1100 2 ]

LD M1
STRINSTR “45” D10 D100 2

When M1=0N, search the character the same with “45” from
the 2" character of the string unit starting with D10, and
store the result in D100."

w45
BI5—b8 b7—t0
ASCﬂ DI0 | 0x32 | Ox31
DIl | Ox34 | Ox33 D100=4
BI5—b8 b7—t0

DI2 | 0x36 | 0x35

D13 | 0x00 | Ox37

Applicable to

IVC2H

LAD:
|—| —1 STEMOV <¢82 D) 1

Influenced flag bit

Zero, carry, borrow

IL: STRMOV_ (S) (D) Program steps 5
Indexed
Operand| Type Applicable elements .
P yp PP addressing
S INT | String | KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D SD C T \% R \

B Operand description

S: source string unit
D: target unit
B Function description

1. Move all data of S including ‘00H’ to the element unit
starting with D;

2. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

H  Note

1. When no ‘00H’ exists in the range of relevant elements of

string units starting with S, the system will report operand
error;
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2. When the number of S is even, ‘00H’ will be stored in low
byte while it can be stored in corresponding high byte in D;

3. When designating strings, S1 allows 32 characters at
most. The comma and double quotation marks indicate the

BI5-—b8 b7—b0 BI5—b8 b7—b0

DI0| 0x32 | 0x31 q> DI00 | Ox32 | Ox31

DI1| 0x34 | 0x33 D101 | 0x34 | 0x33

o ] ) DI2| 0x36 | 0x35 DI2 | 0x36 | 0x35
delimiter in upper computer software, so it cannot be
identified. DI3 | 0x00 | 0x00 DI03 | 000 | 0x00
®m  Example
M1 12549 12549
}—-—l STEMOY T10 D100 ]
LD M1
STRMOV D10 D100
When M1=0ON, move the string starting with D10 to the unit
starting with D100.
6.20 Extension file register instruction
6.20.1 LOADR: Read extension file register
LAD: Applicable to IVC2H
|_| F——-1 LOADR ¢s£) «¢52) ] Influenced flag bit Zero, carry, borrow
IL: LOADR (S1) (S2) Program steps 5
|
Operand [ Type Applicable elements a dr;(:g;(:i(:\g
S1 INT R N
S2 INT | Constant D

B Operand description

S1: element unit of extension register for data storage

S2: number of read points (1=82<1024)

B Function description

Read S2 starting with S1 in extension file register stored in
the memory into the element starting with S1 in the
extension register.

H  Note

1. When S2=0, no execution;
2. When the memory is not connected, the system will report
no memory card;

6.20.2 SAVER: Write extension file register

3. When S2=1024, the execution time for the instruction will
be about 80ms. In actual use, please set watchdog time
correctly.

®m  Example

i 5
LOADE RO 16 ]

LD M1
LOADR RO 16

When M1=0N, read 16 data starting with RO unit in memory
card R backup area, and store the result in 16 element units
starting with RO.

Applicable to

IVC2H

LAD:
|—| | — N SAVER «¢§1) ¢52) «¢p) ]

Influenced flag bit

Zero, carry, borrow

IL: SAVER (S1) (S2) (D) Program steps 7
) Indexed
Operand | Type Applicable elements addressing
S1 INT R \
S2 INT [Constant
D INT D \
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B Operand description

S1: element unit of extension register for data storage (only
designate the starting address of the stage)

S2. number of write points in each operation cycle
(1s82<2048)

D: stored number of write points

B Function description

1. By 2048/S2 (aliquant, add 1 to the result) operation cycle,
write the data in extension register from S1 to S1+2047 into
the same units in the memory;

2. In write process, store the number of write points in D;

3. After the instruction is executed, set SM189 for the end of
execution.
| Note

1. When S2=2048, the execution time for the instruction will
be about hundreds of milliseconds. In actual use, please set
watchdog time correctly;

2. Before driving SAVER, execute INITER or INITR
instruction and initialize the operation stage. If the write data
in extension file register are inconsistent with those in
extension register, report memory card operation error;

3. When the value designated in S2 is 0, execute the
instruction according to S2=2048.

4. The value in S1 must be the starting element number of the stage, as shown below:

Starting element | Range of write memory Starting element Range of write memory
St No. Stage No.
age o No. card R backup area ad No. card R backup area

0 RO RO~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 11 R22528 R22528~R24575
4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767

5. When the memory is not connected, the system will report LD M1

no memory card; SAVER RO 64 D100

6. Under memory hardware write protection, report memory LD SM189

r ration error.
card operation erro SET Y0

®m  Example

" 5 ]
SAVER RO B4 0100 ]
smisa OFF

[ SET MW ]

6.20.3 INITR: Initialize extension register

When M1=0N, store the data of 2048 units starting with RO
into 2048 units starting with ERO, and store the number of
units in D100. After the instruction is executed, SM189=ON
and YO=ON.

LAD: Applicable to IVC2H

I i | L INITR 522 ¢32) ] Influenced flag bit | Zero, carry, borrow

IL: INITR (S1) (S2) Program steps 5

Operand| Type Applicable elements aér;(:g;(:i(:\g
S1 INT R V
S2 INT [Constant

Operand description

S1: unit of extension register and extension file register for initialization (only designate the starting address of the stage)

S2: number of stages of extension register and extension file register for initialization (S2=1)

Function description

1. Initialize S2 stage extension register and extension file register starting with S1, initial value: OXFFFF;

2. The initialization is executed in stages.

Note
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1. The value in S1 must be the starting element number of the stage, as shown below:

Starting element Range of write memor Starting element Range of write memor
Stage No. ao. ca?d R backup area ’ Stage No. ao. ca?d R backup area ’
0 RO R0~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 1 R22528 R22528~R24575
4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767
2. When the memory card is not used, the instruction will be | -"” [ meTTR = . 1
not executed;
3. When connecting the memory card under memory LD M1
hardware write protection, report memory card operation INITR RO 1

error;

4. The instruction can only initialize one stage at a time. If
the memory card is used, the initialization time for each
stage is about 100ms. In actual use, please set watchdog
time correctly.

®m  Example

6.20.4 LOGR: Log in extension register

When M1=0N, initialize extension register R0~R2047 at
stage 0. If the memory card is used, ERO~ER2047 will be
also initialized.

LAD: Applicable to IVC2H
|_| 1 LoGrR 882 {522 «s3) &40 D) 1 Influenced flag bit | Zero, carry, borrow
IL: LOGR (S1) (S2) (S3) (S4) (D) Program steps 1
Operand| Type Applicable elements aér;(:g;(:i(:\g
S1 INT D C T V
S2 INT |Constant D
S3 INT R
S4 INT |Constant
D INT D V

B Operand description

S1: unit to execute log in

S2: number of units (1~1024)

S3: starting element address

S4: stage of elements (1~16)

D: number of logged data

B Function description

1. When the power flow is valid, till the extension register

starting with S3 and S4 extent of the extension file register
are filled totally, log in S2 point starting with S1 all the time;

2. Log in at each operation cycle;
3. Store the number of logged data in D.
H  Note

1. When using the memory card, initialize the login stages. If
the data for logging in extension file register are inconsistent
with the starting data of S1, report memory card operation
error. The initialization can be executed on the login stages
by INITR or INITER instruction or on all ER elements by
menu clear command from background memory card (need
to select user program, global variable, data block and
system block at the same time). In order to avoid data loss,
please back up the content of the memory card by
bac