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Introduction

Congratulations with your xLogic Micro PLC provided by Rievtech
Electronic Co., Ltd.

The xLogic Micro PLC is a compact and expandable CPU replacing mini PLCs,
multiple timers, relays and counters.

The xLogic Micro PLC perfectly fits in the space between timing relays
and low—end PLCs. Each CPU incorporates not only a real-time clock and
calendar, but also provides support for optional expansion I/0 modules
to enhance control and monitoring applications. Data adjustments can
easily be performed via the keypad, the LCD display, or through the
Rievtech—to—use xLogic soft. DIN-rail and panel-mounted options are both
available, offering full flexibility to the various installation needs
of your application.

The xLogic Micro PLC is available in 120V/240V AC or 12V and 24V DC versions,
making it the ideal solution for relay replacement, or simple control
applications as building and parking lot lighting, managing automatic
lighting, access control, watering systems, pump control, ventilation
systems, home automation and a wide field of other applications demanding
low cost to be a primary design issue.

We strongly recommended taking the time to read this manual, before
putting the xLogic Micro PLC to work. Installation, programming and use
of the unit are detailed in this manual. The feature-rich xLogic Micro
PLC provides a for off-line operation mode, allowing full configuration
and testing prior to in—field service commissioning. In reviewing this
manual youwill discover many additional advantageous product properties,

it will greatly simplify and optimize the use of your xLogic Micro PLC.



Valid range of this manual

The manual applies to devices of PR series PLC.
Safety Guideline

This manual contains notices you have to observe in order to ensure your
personal safety, as well as to prevent damage to property. The notices
referring to your personal safety are highlighted in the manual by a safety
alert symbol; notices referring to property damage only have no safety
alert symbol. The notices shown below are graded according to the degree

of danger.

Caution
Indicates that death or severe personal injury may

result if proper precautions are not taken

Caution
With a safety alert symbol indicates that minor
personal injury can result if proper precautions are

not taken.

Caution
Without a safety alert symbol indicates that property
damage can result if proper precautions are not taken.
Attention
Indicate that an unintended result or situation can
occur if the corresponding notice is not taken into

account.

If more than one degree of danger is present, the warning notice

representing the highest degree of danger will be used. A notice warning



of injury to persons with a safety alert symbol may also include a warning

relating to property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this
documentation. Commissioning and operation of a device/system may only
be performed by qualified personnel. Within the context of the safety
notices in this documentation qualified persons are defined as persons
who are authorized to commission, ground and label devices, systems and
circuits in accordance with established safety practices and standards.
Please read the complete operating instructions before installation and
commissioning.

Rievtech does not accept any liability for possible damage to persons,
buildings or machines, which occur due to incorrect use or from not

following the details.
Prescribed Usage
Note the following:
Warning

This device and its components may only be used for the applications
described in the catalog or the technical description, and only in
connection with devices or components from other manufacturers which have
been approved or recommended by Rievtech. Correct, reliable operation of
the product requires proper transport, storage, positioning and assembly

as well as careful operation and maintenance.
Trademarks

All names identified by xLogic are registered trademarks of the Rievtech.
The remaining trademarks in this publication may be trademarks whose use
by third parties for their own purposes could violate the rights of the

owner.



Copyright Rievtech 2016 all rights reserved

The distribution and duplication of this document or the utilization and
transmission of its contents are not permitted without express written
permission. Offenders will be liable for damages. All rights, including
rights created by patent grant or registration of autility model or design,

are reserved.

Disclaim of Liability

We have reviewed the contents of this publication to ensure consistency
with the hardware and software described. Since variance cannot be
precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary

corrections are included in subsequent editions.

Additional support

We take pride in answering your question as soon as we can:

Please consult our website at www. rievtech. com for your closest point of

contact or email us at sales@rievtech. com



http://www.rievtech./
mailto:sales@xlogic-relay.com

1 .what is Xlogic ?
1.1 Overview

xLogic is a universal logic module made by Rievtech.

xLogic , a compact, expandable CPU that can replace mini PLC, multiple
timers, relays and counters, Splitting the difference between a timing
relay and a low—end PLC, Each CPU has a real-time clock and calendar,
and supports optional expansion I/0 modules to enhance your control and
monitoring applications . Data adjustments can be done via the on—board
keypad and LCD display, or with xLogic soft. It can be either DIN-rail
or panel mounted, depending upon the needs of your application, and it
is available in 120V/240V ac as well as 12V and 24V dc versions, and it
is the ideal solution for relay replacement applications, simple control
applications such as building and parking lot lighting, managing
automatic lighting, access control, watering systems, pump control, or
ventilation systems in factory, and home automation and applications in

which cost is a primary design issue.

1.2 Highlight feature
Multiple value display and input via keypad and LCD display.
Unique ladder diagram, improves your programming efficiency.

Standard Modbus RTU/ASCII/TCP communication protocol supported.

It’ s optional for xLogic to act as slave or master in certain Modbus

communication network. (easy connect to other factory touch screen by

RS232 cable, RS485 module)

® Support free port communication, CAN communication and MODBUS
communication

® [Expandable up to 16 linked I0 expansion modules reaching 282 I/0 points
in maximum

® Optional RS232, RS485 connectivity

® Multiple channels analog inputs available with DC 0-10V signal , PT100



signal& 0/4:--. 20mA.

Default Real Time Clock (RTC) and summer/winter timer is
available

Backup at Real Time Clock (RTC) at 25 ° C:20 days

4 channels high—speed counting

Pre—configured standard functions, e.g. on/ off-delays, pulse relay
and softkey

2 PWM channels (10KHz in maximum)

Retentive memory capability (Not applied to PR-6&PR-12-F series CPU)
RS232 and USB communication download cable with photo—electricity
isolation

Support ladder diagram programming (Not applied to PR-6&PR-12-F series
CPU)

Mounting via modular 35mm DIN rail or screw fixed mounting plate
On-1line monitor capability(Free charge SCADA for all series xlogic)
Datalogging

Kinds of analog signals process capacity (DC 0..10V ,0/4...20mA and
PT100 probe inputs and DC 0..10V and 0/4...20mA outputs)

Low cost



1.3 Some of the things xLogic can do for you?

The xLogic Micro PLC provides solutions for commercial, industrial,
building and

domestic applications such as lighting, pumping, ventilation, shutter
operations or in switching cabinets. The application field is widespread
and these are just a few to mention.

Using the RS485 bus and Ethernet connectivity allows the user to realize
various extensive (real-time) monitoring and control applications.
Special versions without operator panel and display unit are available
for series production applications in small machine, installation and

cabinet building environments to further slash cost.
1.4 xLogic devices:

xLogic Basic is available in two voltage classes:

*Classes 1:DC12-24V: i.e.: PR-6DC Series, PR-12DC series, PR-18 series,
PR-24DC series.

*Classes2: AC110-240V: i.e.: PR-6AC Series, PR-12AC series, PR-18AC

series , PR-24AC series.

Expansion modules:

PR-E

* xLogic digital modules are available for operation with 12---24V DC, and
110.. .240 V AC, and are equipped with eight inputs and eight outputs.
* xLogic analog modules are available for operation with 12---24 V DC and
are equipped with six digital and 4 analog inputs.

Communication cable and module:

® xLogic:RS232 communication cable (Model:ELC-RS232)

It is kind of universal cable with photoelectricity isolation which can
be directly connected to standard 9—pin port of PC, also kind of interface

module which can enable user’ s program to be downloaded into xLogic CPU



through xLogicsoft for running. It also is the connection cable between
CPU and third party device with the RS232 port (just like HMI) in modbus
communication system.

® xlogic: USB communication cable (Model: ELC-USB).

It is kind of communication cable with photoelectricity isolation through
which PC with USB port only can be connected to xLogic main module,
moreover, it has same features as ELC-RS232 module, so it is quite
convenient for user whose computer has no standard serial port.

® xLogic: PRO-RS485 cable (Model: PRO-RS485).

It is kind of converter cable with photoelectricity isolation to make the
program port serves as RS485 port.

® xLogic: RS485 module (Model: PR-RS485)

isolated 485 converter,used to bring out the terminals of RS485 port

built—in PR-18, PR-24 series CPU for connection with third party devices.

Communication / Network

xLogic offers different ways to communicate within the system.

RS485 port

The RS485 port is used for communication between the CPU and various
devices or equipments which have the standard RS485 port. Communicate

using Modbus RTU/ASCII protocol.

---------------------------

Rs485 S~ ‘%ﬁi

Note: PR-RS485 module is required to connect the CPU to RS485 BUS.
RS232 or USB port (ELC-ES232/ ELC-USB needed)



If there is no network required and only one main module with some
expansion modules is needed for the application, the down— and upload of
the project to and from the main module happens over the standard RS232

or USB port. It allows system maintenance like monitoring too.

Rs232
1 Slave
Master Siatissadenaaal
et S | slave #1 slave #2 slave #3
- - mm
\F’ RS485 BUS I
Master

Note: PR-E-RS485 module is required to connect the CPU to RS485 BUS.

Note
xLogic CPU may be equipped with expansion modules of the different voltage
class, but expansion module must be supplied the correct power

corresponding to its type.

2. Hardware introduction

2.1 Naming Rules of PR Series PLC

PR- 12 DC- DA- R- N- 4G

1 2 3 4 5 6 7

1 - Basic Type Designation
PR -- CPU module
PR-E -- Expansion module
2 — Port of total I/Os
8 — 4 analog/digital input and 4 outputs
12 — 8 analog/digital input and 4 outputs
14 — 10 analog/digital input and 4 outputs
16 — 8analog/digital input and 8 outputs(Expansion module)
18 — 12 analog/digital input and 6 outputs
24 — 14 analog/digital input and 10 outputs
26 — 16 analog/digital input and 10 outputs
3 — Power supply




DC- Input: 12~24 V dc
AC- Input: AC110-240V

4 — Digital / Analog

D- Digital input: 0~28.8 V dc
A- Analog input: 0~10 V dc
DA — Digital and Analog voltage signal input

DAl — Digital and Analog voltage/ current signal input
PT100 — Analog PT100 input
PTDAI — PT100, Digital and Analog voltage/ current signal input

Blank — no analog signal input

5 — Output Type
R- Relay

TN — Transistor (PNP type)
RT — Relay and transistor

N — Ethernet access

Blank — no special function type 1

6 — Special function type 1

7 — Special function type 2
4G — GSM/UMTS/LTE Communication type
WIFI — With WIFI connectivity but no GSM/GPRS

4GWIFI- With WIFI connectivity and GSM/UMTS/LTE

2.2 Hardware model selection

PR-12 Series CPU Units(None expandable)

Expansio
Model Supply voltage Inputs Outputs High-speed count PWM HMI RTC
n
4 relays (10A
PR-12AC-R no AC110~AC240V 8 digital 250VAC /5A no no yes yes
30VDC)
4 relays (10A
PR-12DC-DA-R no DC12-24V 4(0...10v)+4 digital 250VAC /5A 4(15-18)(60KHZ) no yes yes
30VDC)
4Transistor(0.3A/PNP
PR-12DC-DA-TN no DC12-24V 4(0...10V)+4 digital 4 (15-18)(60KHZ) Yes(10KHZ) yes yes
)
PR-14 Series CPU Units(Expandable)-built-in RS485 port
Model Expansion Supply voltage Inputs Outputs High-speed count PWM HMI RTC
AC110~AC240V 4 relays (10A 250VAC
PR-14AC-R yes 10 digital no no yes yes
/DC110-DC240V /5A 30VDC)
6(0...10V)/6digital+4 4 relays (10A 250VAC
PR-14DC-DA-R yes DC12-24V 4(17-1A)(60KHZ) no yes yes

digital

/5A 30VDC)

10




PR-18 Series CPU Units(Expandable)

Model Expansion Supply voltage Inputs Outputs High-speed count PWM HMI RTC
AC110~AC240V 6 relays (10A 250VAC
PR-18AC-R yes 12 digital no no yes yes
/DC110-DC240V /5A 30VDC)
6(0...10V)/6digital+6 6 relays (10A 250VAC
PR-18DC-DA-R yes DC12-24V 4(19-1C)(60KHZ) no yes yes
digital /5A 30VDC)
4relays (10A 250VAC
6(0...10V)/6digital+6
PR-18DC-DA-RT yes DC12-24V /5A 30VDC)+ 4(19-1C)(60KHZ) yes(10khz) yes yes
digital
2 transistor(0.3A)
PR-24 Series CPU Units(Expandable)-built-in RS485 port
High-speed
Model Expansion Supply voltage Inputs Outputs PWM HMI RTC
count
10 relays (10A 250VAC /5A
PR-24AC-R yes AC110~AC240V 16 digital no no yes yes
30VDC)
6(0...10V)/6digital+8 10 relays (10A 250VAC /5A
PR-24DC-DA-R yes DC12-24V 4(19-1C)(60KHZ) no yes yes
digital 30VDC)
2(0/4...20mA)+ 6 relays (10A 250VAC /5A
PR-24DC-DAI-RTA yes DC12-24V 4(0...10V)/4digital+8 30VDC)+2Transistor(0.3A/PNP)+1(0 4(19-1C)(60KHZ) YES(10khz) yes yes
digital ...10V)/(0...20mA)
Ethernet Series CPU Units  PR-12N,18N,26N
Model Expansion Supply voltage Inputs Outputs High-speed count PWM HMI RTC
PR-12AC-R-N 4 relays (10A 250VAC /5A
yes AC110~AC240V 8 digital no no yes yes
30VDC)
PR-12DC-DA-R-N 11--14 4 DI/AI(0-10vV ) + [ 4relays (10A 250VAC /5A
yes DC12-24V 4 (15-18)(60KHZ) no yes yes
15--18 : 4DI/HSI ; 30VDC)
PR-18AC-R-N AC 110V- 240V Q1--Q6( RELAY 10A 250VAC /SA no no yes yes
yes 12 AC (11--IC);
30VDC)
PR-18DC-DAI-R-N DC 24V 11--16 : 6DI/AI (0--10V signal) + no yes yes
17-18:  2DI/AI(0--10V/0-20mA Q1--Q6( RELAY 10A 250VAC /SA
yes 4 (19-1C)(60KHZ)
signal) + 30vVDC)
19--IC: 4DI/HSI ;
PR-18DC-DAI-TN-N DC12-24V 11--16 : 6DI/AI (0--10V signal) + 2 yes yes
17-18 :  2DI/AI(0--10V/0-20mA (Q5--Q
yes Q1--Q6 (TRANSISTOR 0.3A) 4 (19-IC)(60KHZ)
signal ) + 6)(10K
19--IC: 4DI/HSI ; HZ)
PR-26AC-R-N AC 110V- 240V Q1--Q6(RELAY 5A 250VAC / 3A
30VDC) +
yes 11--1G: 16 DIAC; no no yes yes
Q7-QA(RELAY 10A 250VAC /5A
30VDC)
PR-26DC-DAI-RA-N DC 24V 11--18 : 8DI/AI (0--10V signal) + [ Q1(0-10V),Q2(0-20mA)+
yes 4 routers(19-1C)(60KHZ) no yes yes

19--IC : 4DI/HSI + ID--IG : 4 DI/Al

Q3--Q6(RELAY 5A  250VAC /3A

11




(0-10V/0-20mA signal) ; 30vVDC) + Q7--QA(RELAY 10A
250VAC /5A 30VDC)
PR-26DC-DAI-RT-N DC24av Q1--Q2(PNP 0.3A) +
11--18 : 8DI/AI (0--10V signal) + 2
Q3--Q6(RELAY 5A 250VAC / 3A
yes 19--IC : 4DI/HSI + ID--IG : 4 DI/Al 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
30VDC) + Q7--QA(RELAY 10A
(0-10V/0-20mA signal) ; (10KHZ)
250VAC /5A 30VDC)
PR-26DC-DAI-RT-2G DC24av Q1--Q2(PNP 0.3A) +
11--18 : 8DI/AI (0--10V signal) + 2
Q3--Q6(RELAY 5A 250VAC / 3A
yes 19--IC : 4DI/HSI + ID--IG :4 DI/Al 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
30VDC) + Q7--QA(RELAY 10A
(0--10V/0-20mA signal) ; (10KHZ)
250VAC /5A 30VDC)
PR-26DC-DAI-RT-4G DC 24V 11--18:  8DI/AI (0--10V) +19-IC : Q1--Q2(PNP 0.3A) +
2
4DI/HSI + ID-IG : 4 DI/Al Q3--Q6(RELAY 5A 250VAC / 3A
yes 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
(0--10V/0-20mA signal) ; 30VDC) + Q7--QA(RELAY 10A
(10KHZ)
250VAC /5A 30VDC)
PR-26DC-DAI-RT-WIFI DC 24V Q1--Q2(PNP 0.3A) +
11--18 : 8DI/Al (0--10V signal) + 2
Q3--Q6(RELAY 5A 250VAC / 3A
yes 19--IC : 4DI/HSI + ID--IG : 4 DI/Al 4 routers(19-1C)(60KHZ) (Q1-Q2) yes yes
30VDC) +  Q7-QA(RELAY 10A
(0-10V/0-20mA signal) ; (10KHZ)
250VAC /5A 30VDC)
PR-26DC-DAI-RT-4G DC 24V Q1--Q2(PNP 0.3A) +
11--18 :  8DI/AI (0--10V) + 19~-IC : 2
WIFI Q3--Q6(RELAY 5A 250VAC / 3A
yes 4DI/HSI + ID-IG : 4 DI/Al 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
30VDC) +  Q7-QA(RELAY 10A
(0--10V/0-20mA signal) ; (10KHZ)
250VAC /5A 30VDC)
PR-23DC-PTDAI-RT-N DC 24V Al1--AI3: 3 PT100(-50..200C) + | Q1--Q2(PNP 0.3A) +
2
17--18: 2 DI/AI(0...10VDC) +9--IC: Q3--Q6(RELAY 5A 250VAC / 3A
yes 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
4 DI/HSI+ID~-IG: 4 | 30VDC) + Q7-QA(RELAY 10A
(10KHZ)
DI/AI(0...20mA OR 0...10V DC) 250VAC /5A 30VDC)
PR-23DC-PTDAI-RT-4 DC 24V Al1--AI3: 3 PT100(-50..200C) + | Q1--Q2(PNP 0.3A) +
2
G 17--18: 2 DI/AI(0...10VDC) +9--IC: Q3--Q6(RELAY 5A 250VAC / 3A
yes 4 routers(19-1C)(60KHZ) (Q1--Q2) yes yes
4 DI/HSI+ID~-IG: 4 | 30VDC) + Q7-QA(RELAY 10A
(10KHZ)
DI/AI(0...20mA OR 0...10V DC) 250VAC /5A 30VDC)
Expansion Modules(For PR-18,PR-24 series)
Model Supply voltage Inputs Outputs
PR-E-16AC-R AC110~ 8 digital 4 relays (10A) +4 relays(3A)
AC240V
PR-E-16DC-DA-R DC12-24V 4digital+4analog(0..10v)/digital 4 relays (10A) +4 relays(3A)
PR-E-16DC-DA-TN DC12-24V 4digital+4analog(0..10v)/digital 8 transistors(PNP)(0.3A)
PR-E-DC-16IN DC12V - DC24V 4 DI/AI+12DI None
PR-E-DC-16DO DC12V - DC24V None 15 Relays(3A,Q1-QF)  +1 Relays(10A,QG)
PR-E-AC-16IN AC 110~240V 16 DI None
PR-E-AC-16DO AC 110~240V None 15 Relays(3A,Q1-QF)  +1 Relays(10A,QG)
PR-E-PT100 DC12-24V 3 Channels PT100, resolution: 0.5°), temperature range : -50°C- 200C none
PR-E-AQ-VI DC12-24V none 2 Channels (DC 0...10V/0...20mA)
PR-E-AI-l DC12-24V 4 Channels (0/4.....20 mA), Current Signal none
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PR-E-Al-V/I DC12-24V AI1-Al4: DC 0~10V OR 0~20mA (Software switch) none

PR-RS485 DC12-24V isolated 485 converter,used to bring out the terminals of RS485 port built-in PR-18&PR-24 series CPU for connection with third

party devices.

Accessories
RS232 Cable RS232 communication module /download cable between PC and xLogic CPU units
USB Cable USB communication module /download cable between PC and xLogic CPU units
PRO-RS485 Converter cable from program port to RS485 port.
ELC-BATTERY RTC BATTERY, the RTC can be backup for 20days in default, but with this battery, the RTC shall be backup for 1 year(only can be applied with PR-18 CPU).

2.3 Structure & dimension

1. Standard PR-12 series with LCD model:
72

00000000000

90
41

AARS

00 OO0 00 00

1. Power supply&Input terminals 2. Program Port (can be used as RS232 port
with ELC-RS232 or RS485 port with PRO-RS485) 3.HMI/LCD panel 4. keypad

5.Output terminals

2. PR-14 and PR-18 series model:

L I1 12 13 14 I[5 16 I7 18 [9 IA IB IC

(D——=0650080888555666

AC110~240V INPUT 12xAC

I ®

RIEV/TECH

@) 1
0

Q) o> = = a»

PR-1BAC-R OUTPUT GxRelay 10A

@0 0 99 39 @ ©

1. Power supply&Input terminals 2.HMI/LCD panel 3.keypad 4.Output
terminals 5. Program Port(can be used as RS232 port with ELC-RS232 or

RS485 port with PRO-RS485) 6. Extension port
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Dimensions of PR-14 and PR-18:

61.4 mm
N » 32.5mm
L 478mm  476mm | o5 Lo Lt 5 Orie
2= @l L | P
660686686666600 - :>
P ‘ J
Pros ~¥
£ A E|EE 0 :
£|E ! E|E|E E
Ol n eo o 4 L)
o =
el |0 |egs | ol [P
oUD® } .
Ll 0
00 00 00 00 00 OO ‘ , ]
§ (o] il
3. PR-24 series CPU
@ 2 @
R ———— [
i s o ;
B8 |
(@) o o «
& Bm — L
— 5 Y ol |
TO 00 00 00 00 00 00 00 00 60 | i1 |
I 133.0 @ |
‘ 58

1. Power supply 2. Input

4. PR-12N,18N

47.50 mm + 47.50 mm

106.00 mm
98.40 mm

RIEV/TECH

3. Program/RS232 port
5. keypad 6.Extension/RS485 port 7.Output

10.50 mm
2200 mm ——
16.50 mm ———+
11.30 mm =<
&
c | i
E 0
o
<
> 0
L&
¥
60.92 mm
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5,PR-26N

5mm -
O]
00 0000000000 00O0OOOO0000
. 3
g | g|E
< HHEE £
& 2 3|8l 4
N 2N I N D 4 [
L] OO0 000 OO0 OO OO OO OO ]
(U] (L]
o> 10.00mm
66.50 mm 66.50 mm e— o 32.50mm
l 49.00mm__ |
‘ 133.00 mm J . 57.70 mm

6. PR-E extension module:

112 I3 14 15 [6 [7 18

(D—4—0508806660666

AC 110~ 2404 INPUT 8xAC

RIEV/TECH

RU"!I’DP

= | PR-E-16AC-R —

@/ BPORI0RI0R0

ORI

& & e

1. Power supply&Input terminals 2. Connection cable between CPU and

extension(Detached) 3.Extension port(left) 4. RUN/STOP indicator 5.

Extension port( Right) 6. Output terminals

Dimensions of PR-E:
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67,9
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- |
49,0 1 I
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l t Lo §—=xo | i —
90,0
73,4 308
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M il L
3 58
71,5 2 D é : 71,5 o@ @@'@f
3 ol 5 I
N °lp r_[]
90,0
3 .Installing/removing xLogic
Dimensions

The xLogic installation dimensions are compliant with DIN 43880.
xLogic can be snap—mounted to 35 mm DIN rails to EN 50022 or on the wall.
xLogic width:

® PR-14,PR-18,PR-12N, 18N Series CPU has a width of 95mm.

PR-E expansion modules have a width of 72mm.

PR-24, PR-26N Series CPU has a width of 133mm.

PR-12 Series CPU has a width of 72mm

Warning

Z{j>SAlways switch off power before you “remove” and “insert” an

expansion module.
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3.1 DIN rail mounting

Mounting

How to mount a xLogic module and an expansion module onto a DIN rail:
1. Hook the xLogic Basic module onto the rail.

2. Push down the lower end to snap it on. The mounting interlock at the

rear must engage.

3. Hook the xLogic expansion module onto the rail

4. Slide the module towards the left until it touches the xLogic CPU.
5. Push down the lower end to snap it on. The mounting interlock at the
rear must engage.

6. Remove the plastic cover in the expansion port of CPU and expansion
module.

7. Plus the connector on the flat cable to CPU

[T T T 0D A e
L T T -

Repeat the expansion module steps to mount further expansion modules.
Note:If you need install the expansion and CPU on different rows, you need
order the longer flat connection which is used to connected with CPU, the
longest distance can be 200meters between the CPU and the end expansion
module.

Removal

To remove xLogic:

if you have installed only one xLogic Basic:

1. Insert a screwdriver into the eyelet at the bottom of the slide interlock
and move the latch downward.

2. Swing the xLogic Basic off the DIN rail.

17



if you have connected at least one expansion module to xLogic Basic:
1. Remove the connector on the flat cable
2. Slide the expansion module off towards the right.
3. Insert a screwdriver into the eyelet at the bottom of

the slide interlock and lever it downward.

4. Swing the expansion module off the profile rail.
Repeat steps 1 to 4 for all other expansion
modules.

3.2 Wall-mounting

For wall-mounting, first slide the mounting slides on the rear side of
the devices towards the outside. You can now wall-mount xLogic by means
of two mounting slides and two OM4 screws (tightening torque 0.8 to 1.2

Nm) .

—_
Mounting slides gl '@
k‘ —a
d
L
© ©

Drilling template for wall-mounting

Before you can wall-mount xLogic, you need to drill holes using the
template shown below.

All dimensions in mm

Bore hole for @ M4 screw, tightening torque 0.8 to 1.2 Nm

18



3.3 wiring xLogic
Wire the xLogic by using a screwdriver with a 3—mm blade.
You do not need wire ferrules for the terminals. You can use conductors
with cross—sections of up to the following thicknesses:
I x 2.5 mm2
2 x 1.5 mm2 for each second terminal chamber
Tightening torque: 0.4.. .0.5 N/m or 3. ..4 1bs/in

Note

Always cover the terminals after you have completed the installation. To
protect xLogic adequately from impermissible contact to live parts, local

standards must be complied with.

3.4 Connecting the power supply

ThePR-12AC, PR-18AC, PR—24AC versions of xLogic are suitable for operation
with rated voltages of 110 V AC and 240 V AC. The PR-12DC, PR-18DC, PR-24DC

versions can be operated with a 12 or 24 VDC power supply.

Note

A power failure may cause an additional edge triggering
signal.

Data of the last uninterrupted cycle are stored in

xLogic
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To connect xLogic to the power supply:

With DC power supply With AC power supply
Lty Lo
M X N T

L+ M n 2 %] 15 " 2 13

@@

@ XX ©@2000@

.-"'I_—_ S

3.4.1 Connecting xLogic inputs
1. Requirements

the inputs you connect sensor elements such as: momentary switches,

switches, light barriers, daylight control switches etc.

Signal status 0

C40VAC <oVDC
Input current <0. 03mA <0. 1mA
Signal status 1 > TIVAC >10VDC
Typical 0.06 Tvpical 0.3mA
Input current 0. 24mA ypical . om

ATWO-ATW6 (0-10V

Analogue input | NO DC) (PR-6, PR-12)

20



2. Connecting xLogic is shown as in the following
figures:

* DC type digital inputs

L+
M

T

L+ M 1112131415 16 I7 18

DC12~24V INP

* AC type digital inputs

oA

112 13 14

L N
0]0]0]0]0]0]0)

AC 110-240V

* Analog Inputs (DC Q---10V)

V+
V_
L+ —mM8M—

L+ M Al1 AI2 AI3 Al4

DC12~24V

*Analog inputs current Inputs (0:--20mA)

21



L+
M
M L+
electric
current
0/4..20mA
reference
current
M
Y
e M 11 M1 12 M2 13 M3 14 M4
OOCOOOOOCOOO
DC12~24V INPUT 4x(0/4~20)mA
RIEV/TECH PR-E-ALI

The above figure shows how to make a four—-wire current measurement.

PR-E-PT100

It can be connected with one two—wire or three-wire resistance—type the
rmocouple.

When two—wire technology applied, the terminals “Ml1+and IC1” (thisrule
also shall be applied to” M2+ and IC2” , “M3+and IC3” ) would be short
connected. Such connection can not compensate error/tolerance caused by
the resistance in measurement loop. The measurement error of 1 Q
impedance of power cord is proportional to +2.5 ° C

The three—wire technology can inhibit the influence of measurement

results caused by cable length (ohmic resistance).

22



L+ M Mi+ Il M- M2r To2 M2- M3+ I3 W3- Lt M Mir Tol Mt M2+ Io2 M- M3+ I3 13-
OOOOOOOUDOO QOUOOOODOOO)
DC 12~24V whliTSetio0 DC 12~24V T e oo
RIEVﬁ'ECH PR-E-PT100 R‘EVAECH PR-E-PT100
\
2-wire (short circuit M+ and Ic) 3 wire

3.4.2 Connecting xLogic Outputs

1. Requirement for the relay output

Various loads such as lamp, fluorescent tube, motor, contact, etc., can
be connected to the outputs of xLogic. The maximum ON output current that
can be supplied by xLogic is 10A for the resistance load and 3A for the

inductive load. The connection is in accordance with the following figure:

L [/ L+
2% 29 29 29 @02 0
Ql Qz ]
(>P§; Load
NIM ]

Relay Qutput

2. Requirement for the electronic transistor output:
The load connected to xLogic must have the following
characteristics:

* The maximum switch current cannot exceed 0. 3A.
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% When the switch is ON (Q=1), the maximum current is

0. 3A.

L+

L+ M I1 Iz I3 I4 IS

e @88 e

Q@ @@
al Qz M

€2

v

Qs e

nct|-

Transistor Output (PNP)

Notes (PNP) :

* The load connecting voltage must be <<60VDC and it
must be DC.

* The “+” terminal of the output wiring must be
connected with the DC positive voltage, and it must
be connected with the “L+” terminal of the xLogic

“«_»

power , a load must be connected with the

terminal of the DC negative voltage.

PR-E-AQ-VI (DCO. . 10V analog output).

I |
OUTPUT 2x(0~10V)
.i:) (t) (g | (t) () (/:\ r'j‘u (:\ () kﬁJ :)
DC0000C0000C
Vi M V2 M

V1,v2:DCO...10V
R1>=5KQ

R1 R1
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PR-RS485

Actually, PR-RS485 is just a converter with photo isolation bringing out
3 wiring terminals(short circuited inner of such 3 terminals, so only one
channel RS485 bus 1is available) from RS485 port (2x8pin) of
CPU (PR-18/ELC-22/PR-24) for your easy connection with other devices.

L+ M

DC 1224

RIEV/TECH PR-RS48S

| A Bi- Als BJ- Al+ Bi- ATt 812

If “RT1” , RT2” terminal are short connected, one 120R resistor will

be connected between A/+ and B/—
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3.4.3 Communication port instructions:

PR-14, PR-18 , PR-24 CPUs

I1 I2 I3 I4 I5 [6 17 18 19 14 IB IC

HOOOA olele)

DCI12~24V ot
RIEV/TECH Pro. z

@ | Expansion/RS485 port

Program/RS232 port

PR=-18DC-DA-R OUTPUT GxRalay 104

39 99 90 99 99 o9

1. Programming port/RS232 port (RS232 cable ,USB cable, ELC-MEMORY,
ELC-BATTERY, PRO-RS485) should be inserted in this port.

When the programming port should be used as the standard RS232 port
(D-shape 9 pin header) , the RS232 cable is needed.Blow is show you the

pin definition of the pin:

PIN functi
on

2 RXD

3 TXD

5 GND

others | NULL

1. Expansion port/RS485 ( pin definition)

@ o

o

[}

T4
16

=
e e ae 00 e
RN
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6———— GND
T— CANL
9—— CANH
15— +5V
16— +5V

Communication between CPU and expansion module will use 4.7,9,15 pin.

PR-RS485 module is required when PR-18/PR-24 CPU communicate with the third party

devices via RS485 bus.

USB / RS232 CABLE
Program Port COMOQ

f 550111213141561?]3|91ﬂ O ) 66000000000
DC12~24V i el DC 12~24¥
RIEV/TECH Pros RIEV/TECH PR-RS485
lgr
@@ a B @
PR-14DC-DA-R OUTPUT 4xRelay 104 00000000000
1rd2 [ O 1Lrd2 |LJ9 OO ﬂfu qlr. QQOQQOQQOQQO

RS485 Interface 2 M
COM3 B
RS485 Interface 2

com2 ;‘—I

La

B

RS485 Interface 1
COM1

—
L+ M 11 12 I3 14 1S 16 17 I8 19 IA IB IC ID IE B/ Al (RSass) +
0000000000000 00000 56000000000
C12-24Y o
R'Evﬁ“” FE @@ RIEVﬁ'ECH PR-RS485
= =
QL7 o
e
o
@
PR-24DC-DA-R
OUTPUT 10xRelay 10A OOOOOOOOOOO
RQ 2Q RQ RQ QQ QQ FO 00 0O 00 | OO0VOOCOO0VO0
4 [a

USB / RS232 CABLE
Program Port COMO)

B

RS485 Interface 1
COM1

27




RS485 Interface 2
USB / RS232 CABLE
Program Port COMO COM 2 —— RS485 Interface 3
\ | I_ COM 3

TE]

¥ IC U LE (F Ib"l\h b

HOHHBOEOBOOBLEEEEGECEE | 66000000000

& i »:ggrﬁl‘(‘mwvm [ceme] Frogram “ort
PR-26DC-UAL-RI-N [0 IG DAILO~ 10V DC/0= 238 ) TCOM11 Extengion Port DC 12~24V

RIE YA-ECH RIEVﬁ'ECH PR-RS485

>Set CONO @_
Set CON1 @ 5
Set CONZ @) 3 1 s
Set CON3 @ -I :

|

G (= G (=N

— lplooooc00000

CLrQ2D: 3 20WEC QUGS MOXAONA 30NDC) QTOA103 27 1A VD)

(1000500 Q0% 00 00 00 G ] BOO000000000

o Q@ woe e Wo¢3 g (L2 w o r‘v\
I_A

RS485 Interface 1
B |com1
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4.Quick reference manual

4.1 Special memory area:

SMBO
Always On SMO. 0 Always ON
First Scan On SMO. 1 ON for the first scan cycle only
SMB1

Set to 1 by the execution of certain instructions when
Result 0 SM1. 0 .

the operation result = 0

Set to 1 by exec. of certain instructions on overflow
Overflow Illegal SM1.1 ) )

or illegal numeric value.

Set to 1 when a math operation produces a negative
Neg Result SM1. 2

result
Divide By 0 SM1. 3 Set to 1 when an attempt is made to divide by zero

Set to 1 when the Add to Table instruction attempts
Table Overflow SM1. 4 .

to overfill the table

Set to 1 when a LIFO or FIFO instruction attempts to
Table Empty SM1. 5

read from an empty table

Set to 1 when an attempt is made to convert a non—BCD
Not BCD SM1. 6 )

value to a binary value

Set to 1 when an ASCII value cannot be converted to
Not Hex SM1. 7 ] )

a valid hexadecimal value
SMB34-SMB35 Time Interval Registers for Timed Interrupts

) Timed Interrupt 0: Time interval value (in 1 ms

Time O Intrvl SMB34 .

increments from 1 ms to 255 ms).

) Timed Interrupt 1: Time interval value (in 1 ms

Time 1 Intrvl SMB35 .

increments from 1 ms to 255 ms).

4.2Interrupt Events:

I1.2 Rising edge PLC EVENT INPUTPO | O Highest priority

I1.4 Rising edge PLC EVENT INPUTP1 1 High priority

Timer interrupt O | PLC EVENT TIMERO 10 | Low priority

Timer interrupt 1 | PLC EVENT TIMERI 11 Lowest priority

4.3 High speed counter:

PR-24DC-DA-R/PR-24DC-DAI-RTA

11.0 HCO
I1.1 HC1
I1.2 HC2
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I1.3 HC3

Each high speed counter occupies an input point for receiving the pulse. No
reset, adjust the direction, start and other functions.The high speed
counter can only be used for recording number in the PLC. The number of
high speed counters of different PLC are different. PR-24DC-DA-R PLC and
PR-24DC-DAI-RTA PLC have four high speed counters. The input points of high
speed counters are 11.0, I1.1, I1.2 and I1.3. HCO, HC1, HC2, HC4 are used for

storing the values of high speed counters.
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X Ladder direction for use
5.The detailed annotation of operation interface

5.1The main menu

File Edit Wew PLC Debug Help

5.1.1 File
i £ | New Ctrl+N
| &  Open... Ctrl+0
Open PMW File..,  Ctrl+P
Gl save Ctrl+s
Save As...
Save Binary...
2 | Upload... Ctrl+U
Y. Download... Ctrl+D
Exit

I

New: New command is used to create a new project, you can use the shortcut
CTRL + N to create a new project.

Open: Open an existing project, VCW format files, which can be opened by the shortcut
CTRL + 0. Opening the PWM is the PWM format file, you can use the shortcut CTRL +
P to open.

Save: Save the current edit program, you can use the shortcut CTRL + S
to save.

Save as: You can save the project and you can save the project with other
names which have been saved.

Save as binary: Save the project in a binary format.

Upload:Read the program from the PLC, ensure that communication 1is
normal. Program is read to a new project, can be saved and named. You can
use the shortcut CTRL + U to read.

Download: Write program to the PLC, Compiler success and then click the
download or use the shortcut CTRL + D to download the program.

Exit:Close the X Ladder software.
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5.1.2 Edit

’f,.?. Undo Ctrl+Z

|

|

’ & | cut Ctrl+X

| B3| copy Ctrl+C

\@ Paste Ctrl+v
Select All Ctrl+A
Find And Replace Ctrl+F

Undo: Returns to the last operation, you can send multiple “undo”
command. If you send out “open” and “off” or “save” or “compile” command,
“undo” buffer is cleared. Your next action is recorded as the beginning
of a new “undo” order.Can use the shortcut CTRL + Z to undo operation.
Redo:Contrary to the function of the undo.

Cut: Select an object, cut it, and place it in the WINDOWS clipboard
buffer.

Copy: Select the object, copy the operation, and the copy of the object
is placed in the WINDOWS clipboard buffer.

Paste: Stick the cut or copied object in the selected area.

Select all: Select all the text of the current cursor position, you can
use the shortcut key CTRL+A.

Find and replace: Is used to perform the “find”, “replace” and “go”
operation on the program, local variable table, data block, symbol table
or state table, and can use the shortcut key CTRL+F.

5.1.3 View

O

IJ LAD

Component 4

| {#} | Symbolic Addressing

Toolbars 4

Frame | 4

STL: Display the program to STL instruction.
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LAD: Display the program to LAD instruction.

Component: Components include data blocks, systemblocks, programediting,
function symbols, variable symbols, cross reference and communication
settings, will be detailed description of the function of the module in
the instruction tree.

Symbolic addressing: After the start symbol editing function, it will

display the symbol of the annotation.

4 / Program Editor/ Variable Symbol x]

Symbaol Adress Data Type  Comment

¥ | Start MO.0 BOOL

¥ | Stop Mo, 2 BOOL

¥ | Motor M0, 3 BOOL

BOOL

M0.0 (Start) M0, 2 (5top) M0, 3 (Motor)

| | | | [

1 1 { )
M0, 3 (Mator)

| |

| [

Toolbar:The toolbar of the contents are as follows

v || Standard

\/ || Debug

v || Instruction

v || Instruction (FxMode)

You can choose to use the tools, the default is full.

Floating window: Window that can be moved in the operating interface. Its

contents are as follows:

Status Chart

Project Manager

Information Output

SOPSIS] | S

Debug Information

Status table, project management, information output and debugging

information window can be moved.
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5.1.4 PLC

Iz Compile
@ Compile All

Clear...

Type...

MODBUS Address Query...
RUN:Make RUN in PLC mode, running the program in PLC, if you use the software to
open RUN mode, you need to ensure the normal communication between software and PLC.
Stop: Make STOP in PLC mode, to stop the program in the PLC. If you use the software
to make STOP into the PLC mode, you need to ensure the normal communication between
software and PLC.
Compile:Compile the program of the current page.
Compile all:Compile all project components (program block, data block and system
block).
Clear: Clear all the data in the PLC, only offline can clear the data from the PLC.
Information: The information view of PLC, we can only see in the connection state.
Read PLC date/time:In the connection mode, read the PLC internal date time.
Write PC time to PLC: In the connection mode, the PC time is written to the PLC.
Type: Can choose the type of PLC.

MODBUS address query: The corresponding MODBUS address of the variable.
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5.1.5 Debug

ﬁ@ Disconnect

Connect: Display PLC data status in the program editor window.

Disconnect: No longer monitor the current value of the PLC data. In offline
state does not represent the state of STOP in PLC, if you want to make
STOP in PLC state, you can modify the state of PLC in the connection state,

in offline state can not be modified.

5.1.6 Help

About...

Select Language 4
Call Help File...
About: the information of the software.

Choose Language:Can choose Chinese or English

Call help file: Can call help file.
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5.2 toolbar

O = | < B e I 22X /& [Tyl ] —Ar-0 DO AR At {3 — | =

5.2.1 New: New command is used to create a new project, you can use the
shortcut CTRL + N to create a new project.

5.2.2 Open: Open an existing project, VCW format files, which can be opened by
the shortcut CTRL + 0. Opening the PWM is the PWM format file, can use the shortcut
CTRL + P to open.

5. 2.3 Save: Save the current edit program, you can use the shortcut CTRL
+ S to save.

5.2.4 Undo: Returns to the last operation, you can send multiple “undo”
command. If you send out “open” and “off” or “save” or “compile” command,
“undo” buffer is cleared. Your next action is recorded as the beginning
of a new “undo” order.Can use the shortcut CTRL + Z to undo operation.
5.2.5 Redo:Contrary to the function of the undo.

5.2.6 Cut:Select an object, cut it, and place it in the WINDOWS clipboard
buffer.

5.2.7 Copy:Select the object, copy the operation, and the copy of the
object is placed in the WINDOWS clipboard buffer.

5.2.8 Paste: Stick the cut or copied object in the selected area.
5.2.9 Symbolic addressing: After the start symbol editing function, it
will display the symbol of the annotation.

5.2.10 Compile:Compile the program of the current page.

5.2.11 Compile all:Compile all project components (program block, data
block and system block).

5. 2. 12Upload:Read the program from the PLC, ensure that communication is
normal. Program is read to a new project, can be saved and named. You can
use the shortcut CTRL + U to read.

5.2.13 Download:Write program to the PLC, Compiler success and then click

the download or use the shortcut CTRL + D to download the program.
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5.2.14 Connect: Display PLC data status in the program editor window.
5.2.15 Disconnect: No longer monitor the current value of the PLC data.
In offline state does not represent the state of STOP in PLC, if you want
to make STOP in PLC state, you can modify the state of PLC in the connection
state, in offline state can not be modified.

5.2.16 Run:Run instructions in the main menu.

5.2.17 Stop:Stop instructions in the main menu

5.2. 18 Erase:Select the instruction that has been written, click erase,
delete instruction.

5.2.19 Choose: When the selection is lit, it indicates that the current
location area can be selected, copied, cut and pasted. Selection is gray,
the current location of the selected operation can not be carried out.
5.2.20 Normally open contacts:Click to select the normally open contact,
in the program editing area will appear normally open contact which is
undefined, you can click the mark to enter the address.

5.2.21 Normally closed contacts:Click to select the normally closed
contact, in the program editing area will appear normally closed contact
which is undefined, you can click the mark to enter the address.
5.2.22 Rising edge contact:Click to select the rising edge of the contact,
enable input will lead to a scan cycle .

5.2.23 Falling edge contact:Click to select the falling edge contact ,
when the enable input is disconnected, it will lead to a scan cycle.
5.2.24 Output coil: The output coil must be at the end of each line. Write
the new value of the output bit to the output image register.

5.2.25 Function block: Click the function block, the interface is as

follows.
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i N
Input istruction | (el

1} [ | Keep this dialog box

[ K J l Referece l l Cancel l [ Help

e r

Enter the required function block instruction in the dialog box, letters
are capital.
5.2.26 Level:The instruction and function blocks are connected in series.
5.2.27 Vertical line:The instruction and function blocks are connected
in parallel.
5. 2. 28 Take back:When the enable input, the output is 0, when the enable

to disconnect, the output is 1.
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5.3 Instruction tree

Project Manager n
-8 Project [PR-24DC-DAR]
= B, Data Block

@ DAT_0 (DATO)

------ B DAT_1(DATY)
—-4ab System Block
(=4 Program Block

----- {3 MAIN (INTO)
----- 0 INT_1(INT1)
----- {F SBR_D (SBRO)
----- Function Symbal
I:—jl Variable Symbal
----- USR._0 (USRD)
----- USR_1 (USR 1)

-3y Status Chart
-{3t] CHT_0 (CHTO)
-{] CHT_1(CHTL)
----- L& Cross Reference
----- ﬁ’ Communication
=-_7 Instructions

-3 Bit Logic

-] Clock

-] Communications

{:I Compare

- Convert

{:l Counters

-1 Floating-Point Math

{:l Integer Math

-2 Interrupt

-7 Logical Operations

{:I Move

-] Program Control

-2 shift/Rotate

-1 String

{:l Table

-1 Timers

-2 Pulse Train Output (PTO)

[#-{Z3] UART Driver

-2 Free-Port (UART)

[#-{Z3] Modbus (UART)

-] CAN Driver

-] Free-Port (CAN)

-3 LCD

l:l Subroutine

x
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5.3.1 Project

r ™
PLC Type =
Select The PLC Type: |PR-24DC-DA-R - ]
Ttem Value
Rtentive Range 300Byte

FLASH a4

PLC Mame Rievtech Micro PLC
R IE%ECH PLC Information PR-24DC-DA-R

1 | m 3

Memory: 1" MODBUS 1x (0 ~ 31) -

BOOL 10.0 ~I31.7 b
BYTE IB0 ~IB31

WORD IW0 ~ IW30

DWORD IDD ~ ID23 -

Instruction Set: | p A O LDN AN ON ~
LDT AT OI LDMI ANI OMI '
MOT EUED ALD OLD LPS b
LDSLRDLPP = =I5
SI R RI AEMO NOP TODR
TODW GPA SPA LDE= AB= OB= -

[ Ok, ] [ Cancel

You can choose the type of PLC, When PLC type is determined, the PLC parameter will

appear below.

5.3.2 Data block

- &, Data Block
. .3 DaT_o (DATD)
LB DAT_1(DAT1)

Data blocks contain DAT-0 and DAT-1, you can right—click to insert new data blocks
for programmers to use .The contents of the data block are as follows:

Adress Data Type Value Comment

BOOL
BOOL
BOOL
BOOL

In the data block, you can set the address, data type, data value, and annotation . The
contents of the data blocks are written to PLC after a permanent save, unless a new
program is written in PLC. The content in the block of data is written to the PLC

and it will be permanently preserved, unless a new program is written in PLC.
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5.3.3 System block
System Block

Double click the system block, pop the following interface:

| Retentive Ranges Interrupt Time | Force Table | Al Parameters
R5232/R5485 RS232RS485 | CAN |  Password
Defaults
Part 0 Port 1

Protocs: (Modbus =) [Medbus ]

Station number; 1 1 {range 0... 255)

Baud rate: [Sﬁunbpa ,] [Sﬁuﬂbps ,]

Data bits: [B(RW] 'v] [a{m‘u} v]

Parity: |NONE ~ | [none -

Stop bits: | 1Bit ~| [18it -
Response timeout (100ms) 10 10 {range 1... 255)
Interval frame delay (B) 10 10 (range 1... 255)

Configuration parameters must be downloaded before they take effect

ok [ cancel |

RS232 / RS485 interface: All ports are using MODBUS communication
protocol. You can set four ports, They are : port 0, port 1, port 2 and

port 3.
You can set the station number, baud rate, data bit, stop bit, parity,

timeout and frame interval time.
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CAN interface

i . =
Retentive Ranges | Interrupt Time | Force Table I Al Parameters
RS232RS485 |  RS232Rs4ss | CAN | Password

Defaults
Port Port 1
Bitrate: (%30 Ga0 bps - «| [500,000 bps -
Station number: 1 1
RxMsgID: 22 22
TxMsgID: 21 21
Reset imeout:  5on SO0 (10 - 1000ms)
Configuration parameters must be downloaded before they take effect

o< J[ cancel |

PLC supports CAN communication. CAN communication will be introduced in the

communication block.
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Password interface

Retentive Ranges | Interrupt Time | Force Table I Al Parameters |
RS232/R5485 | RS232/R5485 | CAM | Password

Defaults

Privileges

) Level 3 - Mininum

() Level 4 - Disallow Upload

Password

Verify L}

Full Privileges: All PLC functions are available without restriction,

Configuration parameters must be downloaded before they take effect

| ok || caneel

Password has 3 levels.

Level 1-Full:All PLC functions are available without restriction.
Level 2-Minium: You have to enter a password before using each function
of PLC.

Level 3-Disallow Upload: You can’t upload the PLC program. Then you have
to enter a password before using each function of PLC.

And if you forget the password:

1. Power off PLC

2. Keep pressing the UP key and ESC key, then power up to PLC.

3. When “Are you sure turn to FBD” appears, you press the OK key.

4. Repeat these steps, you turn the PLC to Ladder diagram. PLC program is
empty. You can download a new program.

The length of the password is 1 to 16 bits.
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Retentive Ranges interface

| RS232/R5485 | R5232/R5485 | CAN | Password
RetentiveRanges | InteruptTime | ForceTable |  AIParameters
Defaults
Data Area Offeet Mumber of Elements
Range 0 I} 256 Clear
Range 1 VB | 0 ] Clear
Range 2 I -| 0 32 Clear
Range 3 T -| &4 32 Clear
Range 4 G -| 0 16 Clear
Range 5 ME -| 14 18 Clear
Clear Memaory Clear EEPROM
Configuration parameters must be downloaded before they take effect
ok || cancal |

By default, all M, T, V, and C storage areas are set to remain. You can

redefine the scope and set some storage areas to non — hold. You can define

the six holding range, select the storage area you want to keep. You can

define the address holding range in the following storage areas. As the

following: V, M, C, and T. For timers, only the memory timer (TONR) can

be kept, and only the current value of the timer and the counter can be

kept. Timer and counter bits are cleared .

All the variables in the retentive ranges are saved permanently.PLC can

hold up to 800 bytes.
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Interrupt time parameter setting interface:

RS232/R5485 R5232/R5485 | CAN | Password
Retentive Ranges Interrupt Time | ForceTable |  AIParameters
Defaults
Time Interrupt 0 {1ms) (Range 1... 255)
Time Interrupt 1 (1ms) 200 (Range 1... 255)

Configuration parameters must be downloaded before they take effect

ok J[ cance |

There are two time interrupt events.respectively, the time of the
interrupt event 1 and the time of the interrupt event 0. The interrupt

time you can set is 1 to 255 milliseconds.
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Force table interface:

smentose ===
RS232/R5485 | R5232/R5485 | CAN | Password
RetentiveRanges | InterruptTime |  ForceTable |  AIParameters
Defaults
Discrete Output Discrete Output
0123456 7 012 345¢6 7
00.x (1 @ @ 6 (@ (@ 6 & —g4x @ ([ [ (E (=
Olx 1 @ @ (6 (W (6 6 & g5 W ([ [ (8 (=
02 ] (] (] (] (] () (][ o W] (W] (@] (@] (€] (€] €] (@
Q3. (] (] (o] (o] (o) () (][]  g7.x (] (E] (@] (] (] (] (=] (=
Configuration parameters must be downloaded before they take effect
| ok || cancel |

When PLC is converted from RUN mode to STOP mode, the selected output

points will be 1.
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Al Parameters:

R5232R5485 |  Rs232Rs485 | | Password |
Retentive Ranges | Interrupt Time | Force Table | Al Parameters
Defaults
Al type for PR Series
CPU/External
o ]

| voltage ~| aF |voltage -

AID
AE  |voltage v| A hv
Valtage I

Configuration parameters must be downloaded before they take effect

[oc [ caneel |

CPU module:

PR-18N(17 -- 18),PR-26N(ID -- IG)

Expansion module:

PR-E-AI-V/I(AI1 — Al4)

Set the analog channel working mode (voltage, or current) on the software. After

setting, you need to download the program to the PLC for the setting to take effect.
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5.3.4 Program block

[=I- 4 Program Block

¢ bk MAIN (INTO)
-0 INT_1{INT1)
.40} SBR_O (SBRO)

The program block contains three parts, namely, MAIN (main program), INT-1
(interrupt routine) and SBR-0 (subroutine). Check the interrupt program,
right click to add or delete interrupt program. Check the subroutine,
right click to add or delete subroutine. The main program can not be added

or deleted.

5.3.5 Function symbol

----- Function Symbol

Double click the function symbol, the pop—up interface is as follows:

Symbol Adress Comment
¥ | MAIM INTO
| INT_1 INT1
Vv | SBR_O SBRO

You can modify the symbols, addresses, and comments.

Symbol Adress Comment
V| I INTO zhu cheng xu
V| zdox INT1 zhong duan cheng xu
| 2o SBRO 7i cheng xu

5.3.6 Variable symbol

EI Variable Symbaol
@ USR_0 (UsRO)
e USR_LUSRY)

Double click the variable symbol, the pop-up interface is as follows:

Symbol Adress Data Type  Comment
BOOL
BOOL
BOOL
BOOL

Symbol, address, data type, and comment can be set in variable symbol.
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| Symbol Adress Data Type  Comment

V| start 10,0 BOOL gi dong
" | stop 0.1 BOOL ji ting
alarm Q0.0 BYTE bao jing
BOOL

When the address and data types do not match, the address is red.

5.3.7 Status chart

=-{iig Status Chart
. -{E] cHT_0 (CHTO)

Double click the status chart, the pop—up interface is as follows:

Status Chart

Address Data Type  Value Forced Address Data Type  Value Forced

147« [n] cHT 0 (cHTO) ¢ cHIL (HTY

Status Chart  Information Output Debug Information

In the status chart, you can set the address, data type, value, and forced.

5.3.8 Cross reference

-5 Cross Reference

The cross reference displays the address, symbol, location, and context ,

the interface is as follows:

4 Program Editor r Function Symbaol r Variable Sj‘mtll:lyy Cross Reference x]
Address Symbol Location Context
Q0.0 zox (SBRO) METWORK O Col 1 Row 0 )
Q0.1 zox (SBRO) METWORK O Col 1 Row 1 )
M0.0 zcx (SBRO) METWORK O Col 0 Row 0 -l I-

Using cross reference does not require compilation.
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5.3.9 Communication

------ Communication

Set the PLC communication, the setting interface is as follows:

Communication u

Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CaNalyst-11 |

Default

Station: [0 v
Port: | LUSB-SERIAL CH340 (COM1) -
Bus Parameters
Baud Rate: [96(]0 bps "’]
Paritv: [NONE -
StopBit: | 1Bit -

[ aK ][ Cancel ]

Serial Port: You can set the station number, port, baud rate, parity and
stop bit.

MODBUS: PLC doesn’ t support the MODBUS TCP/IP function temporarily .
CAN KVASER . CANPRO. CANALSYT -II are three kinds of CAN drivers, you can

choose the corresponding CAN driver to use.

Communication u

| Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalystI |

Default
CAN Channel; [ —
[C] Exdusive [T] Mo Init Access
Bus Parameters
Bus Speed: [Enn,nnnbps v]
Sample Point; 50 B
s 1
CAM Envelope: Rx 21 T 22

[ Ok ] [ Cancel
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5.3.10 Instructions

EI{:I Instructions
{21 Bit Logic
-0 Clock
{:I Communications
{:l Compare
{:l Convert
{:l Counters
{:I Floating-Point Math
{:l Integer Math
{:l Interrupt
{:l Logical Operations
{:l Mawve
{:I Program Contral
-2 Shift/Rotate
-] String
-2 Table
{:I Timers
{:I Pulse Train Output (PTQ)
-2 UART Driver
{:I Free-Port (UART)
{23 Modbus (UART)
-2 CAN Driver
i-{Z] Free-Port (CAN)
&3 LD
[#-{_] Subroutine

Instructions will be explained in detail in the instructions section.
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5.3.11 The program editor

4 Program Editor x]
Symbaol Var Type Data Type  Comment
TEMP BOOL
TEMP BOOL
TEMP BOOL
TEMP BOOL
METWOREK O
MO.0 Q0.0
. )
Q0.1
METWOREK 1
M. 1 vo.0
. (s
10
METWOREK 2
44 b v MAIN ONTO),INT_1(INT1) /SBR_O (SBRO)

Local variable table: It will be described in detail in the PLC X Ladder

storage area and variable.
Program editing area:In the program editing area, the main program.

interrupt program and subroutine can be edited.
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5.3.12 Status chart, information output

Information Cutput x

5YS_2 (SY532) ~

5YS_3 (SY53)

5YS_4(SY54)

5YS_5 (SYS5)

5YS_6 (SYS6)

5YS_7 (SY57) AR

5YS_a (SY58)

5Y5_9 (SY59)
Size of System Block : 150 Byte(s) (53.6
Compiling Program Blodk ...

MAIN (INTO)

INT_1(INT1)

SER_0 {SERO)
Size of Program Block @ 0 + 96 Byte(s) (I
Total 0 Error(s) N

m

1

Status Chart | Information Qutput

Status Chart: 5.3.7 chapter.
Information Output:The output information window keeps a list of errors
generated during compilation.When program modification is completed,

compile the program again.
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5.4 Programming concepts

5.4.1 How the program works

The program is run by the loop, PLC reads and writes data continuously.When you
download the program to PLC and make PLC in the run mode, the PLC' s central
processing unit (CPU) executes the program in the following order:

A:PLC read input status.

B:The PLC program uses input values for logic control.

C:When the program is running and writes the results to the output image register.
D:At the end of the program, the output value of the output image register.

E: repeat the above steps.

PLC performs a series of tasks repeatedly. The cycle execution task is called the scan
cycle.PLC performs most or all of the following tasks during the scan cycle:

A: PLC read input status.

B:PLC executes the program's instructions, and stores the data in different memory
areas.

C: performs all communication requests.

D:PLC performs CPU self test diagnostic program.PLC ensure that the hardware,
program memory and all expansion modules are normal operation.

E:The values stored in the output image register are written to the actual output.
Attention: the execution of the scan cycle depends on the PLC that is set in the STOP
(stop) mode or the RUN (run) mode. In the RUN (run) mode, the program is executed;

in the STOP (stop) mode, the program is not executed.
5.4.2 Addressing overview

Identifying absolute and symbolic address

You can use absolute or symbol to identify the instructions in the program.Absolute
reference use memory area and bit or byte location to identify the address.symbolic
reference uses letters, numbers, and characters to identify addresses or values.
How to display the address of the program editor:

10.0 The absolute address is made up of the memory area and the number
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of addresses.

#INPUT1 # symbols in a local variable before

INPUT1 Global symbol name

??.20r 22?7 A question mark indicates an undefined address (which must be
defined before the program is compiled).

Global scope and local scope

The symbol value in the symbol table has a global scope, and the symbol value in the
local variable table has a local scope.

Global symbol

Global symbols can be used in the X Ladder program editor.

In the X Ladder program, you can use the global variable table to assign the global
symbol.

local variable

Local variables can be used in the X Ladder program editor.

Local variables are assigned in the local variable table of the respective POU, and the
scope is limited to the POU of the local variable. Each POU has a separate local
variable table.

Attention: if you use the same address name in the local and global variables table,
local variables are preferred.

Local variables use temporary L memory, and do not require the PLC program
memory space. The subroutines that use only the local variable parameters (or don't
use the parameters) are mobile subroutines, They can be used in more than one
program.|If you want to use a parameter in a plurality of POU ,It is best to define it as
a global symbol in the global variable table, and do not define it as a local variable, or
you must assign each POU 's local variable table separately.Because local variables
use temporary memory, every time POU is called, be sure to initialize local variables
in POU.Global symbol table supports global symbol constant. Local variable table

does not support symbolic constants.
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5.4.3 How to organize the program

Basic elements of a control program

CPU PR-X control program consists of the following program types:

main program The main body of the program is where you place the control
application instructions.The instructions in the main program are executed in
sequence, and each scan cycle is executed once.

subroutine Subroutine stored in a separate block, when the main program,
interrupt routine or another subroutine call subroutine, the subroutine will be
executed.

interrupt routine The interrupt routine is stored in a separate block, which is
executed only when the interrupt event occurs.

How to terminate POU

The compiler uses unconditional END, MEND, RET, or RETI to terminate each POU.If
you put the unconditional END, MEND, RET, or RETI into the program, the compiler
will return an error message.

subroutine

Subroutine is particularly useful when you want to perform a function repeatedly;
You just need to write a logic in the subroutine, then you can call the subroutine
every time when you need it in the main program.

Advantages:

1. Your program size becomes smaller.

2.Because you remove the code from the main program, the scan time will be
reduced.

Subroutine can be scanned only when it is called.The main program is constantly
scanned.

3.Subroutine is easy to be moved; You can select a function and copy it to another
program.You don't need or need a little repetitive operation.

Attention: V. memory usage limits the portability of the subroutine.Because a
program's V. memory address assignment may be in conflict with the assignment in
another program.Instead, the subroutine which only use local variables is easy to
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move,because there is no need to worry about addressing conflicts.

interrupt routine

You can write an interrupt routine to handle some predefined interrupt events:The
interrupt routine is not called by the main program;When the interrupt event occurs,
it is called by the PLC operating system.Interrupt routine is best to use local variables.
You can use a local variable table to ensure that your interrupt routine uses only

temporary memory.

5.5 How to enter the ladder logic program

5.5.1 How to build a new project

L]

Click ] , Or click on the file drop-down menu Icon, Create a new project.

Open an existing project
Click the “file” icon, select “open” or “open the PWM file”.

5.5.2 Ladder logic element and its working principle

Ladder logic (LAD) is a graphical language which is similar to the electrical relay
diagram.When you write a program in LAD, you use graphical components and
arrange them into a logical network.The following component types are available for

use when you build a program:

contact 77 the switch which power supply can pass through.When the normally

open contact logic is 1 and the normally closed contact logic is 0, the power supply

can pass through these contacts.
coil 21 The coil represents the output.

Block U Each block represents a function.

The network is composed of the above elements.The power supply from the left side

of the power rod flows through the closed contact to charge the coil or the block.
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5.5.3 Network rules for series and parallel in LAD

Rules for placing contacts

Each network must begin with a contact.

The network cannot be terminated by contact.

Rules for placing coils

The network can not start with the coil; The coil is used to terminate the logical
network.A network may have a number of coils, and the coils are located on a
parallel branch of the network.Could not be connected in series with more than one
coil in the network

Rules for placing blocks

If the block has ENO, the enable bit can be extended to the out of block;This means
that you can place more instructions behind the block.In the network, you can
connect in series with a number of boxes with ENO.If there is no ENO in the box, no
instruction can be placed on the following.

Network size limit

Cell is the area which is placed instruction.In the network, a single network can

extend 32 cells Vertically or 32 cells horizontally.

5.5.4 How to input commands in LAD

Line

You can use horizontal and vertical lines to connect elements to finish the network.

Ak 4 At 0 L3 — |

Double click the instruction tree
1.Place the cursor in the position you want to edit in the program editor

window.Click the mouse, there will be a selection box.

METWORK 2

2.Select the required instruction, double click it.
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=-{22 Bit Logic
: ..... 41 _I I_

Instruction will appear in the selected editing area.

METWORK 2

Use the toolbar button or function key
1.Place the cursor in the position you want to edit in the program editor window.

Click the mouse, there will be a selection box.

METWOREK 3

1.Select the required button in the toolbar

Ak 4 Ath O L — |

Or use the functional keys (F4= contacts, F6= coil, F9= box).
2.The second step is over, there will be a drop-down list.Find the needed instructions

in the list.Double click the instruction or use the ENTER key to enter the instruction.

ETEE .

M
—
m
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5.5.5 How to enter the address in LAD

When you enter a command in the LAD, the instruction contains question marks.The
guestion mark indicates that the parameter is not assigned.You can assign values to
the parameters of the element when you enter the element.If the parameter is not
assigned, the program will not be properly compiled.

To specify a symbolic address, you must perform the following simple steps:
1.Enter a symbol or variable name in the address area of the instruction.

2. if it is a global symbol, the symbol table / global variable table is used for
Specifying a symbol name to the memory address.

Attention:you can use local variable table at the top of the program editor
window.Input symbol name in the "symbol" column.Because the compiler will
automatically specify the L memory address, you do not have to enter the address
for the local variable. You can drag the edge of the table to minimize the size of the

local variable table.
5.5.6 How to edit program elements in LAD

Cut, copy, paste, or delete multiple networks

By dragging the mouse or holding down the shift key with the mouse to select the
adjacent networks, you can choose a number of adjacent networks for cutting,
copying, pasting or deleting options.

First of all ,you should select a project, and then you can use the copy function.The
contents of the copy are placed in the Windows clipboard buffer.

You can choose the following objectives in the project:

1. Program text or data domain

2.Instructions in the LAD, STL editors

3. Single network

4. Multiple adjacent networks

5. All networks

6.Symbol table, row and column of the symbol table

7.State table, row and column of the state table
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Edit cells, instructions, addresses, and networks

1.Select an empty cell, you can use the right key to select the operations as follows:

Undo Ctrl+Z
Redo Cirl+Y
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Select All Ctrl+A

Find And Replace Ctrl+F

Insert 4
Delete >
Place Element »
Zoom »

2.Select an instruction, you can use the right key to select the operations as follows:

Q0.0
(3

Undo Ctrl+Z

Redo Ctrl+Y
NETWORK|

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

Select All Ctrl+A
NETWORK Find And Replace Ctrl+F

Insert »

Delete »

Place Element »
NETWORK!

Zoom »
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3.You can cut and paste elements and rows, delete rows or columns.

Delete element:

10.0 Q0.0
g T
Undo Cirl+Z
Redo Ctrl+Y
Cut Ctrl+X
A, 1
NETWORK L Copy Ctrl+C
Paste Ctrl+V
Select All Ctrl+A
Find And Replace Ctrl+F
NETWORK 2 Insert »
Delete » Row
Column
Place Element »
Zoom N Network
NETWORK 3 Interrupt
Subroutine

You can use the DELETE or BACKSPACE key to delete the cells; You can select the
elements that need to be deleted, use the right key to select the “delete” function
component.

Attention: in order to select the vertical line that needs to be deleted, you should use
the cursor to select the vertical line.

M0.0

MO0.1
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5.5.7 How to use find / replace

1.Select Edit > Find , Edit > replace

2. Use the shortcut key CTRL+F to start the search function.

r—Fir1r::| And Replace l = | |i2-r

Find What:

Replace Width:

~1 Find Up @) Find Down

Status Location

Mext ] I Replace I IF‘.eplar.e All

b

How to use search and replace function

Search function

1.Enter the string you want to search in the “search content” field.

2.You can use the “Find up” and “Find down” functions.

Replacement function

1.Enter the string you want to search in the “search content” field.

2.Enter the string you want to replace in the “replacement content” field.

3.To find the next string, click the “Next” button.

4.1f you want to replace the string, click "replace" .If you want to replace all of the
characters, click “Replace All”.

Where to use

You can use the "find" and "replace" in the program editor window.

How them works

1.The "find" function allows you to search strings, such as the operation of network
number, title or instruction mnemonic. ("Find" function does not search network
comments, It just search the network title.)

2."Replace" function allows you to replace the specified string.
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5.5.8 How to display errors in LAD in the program editor

Red words display errors.
Attention: when you replace the invalid value or symbol with a valid value, the font is

automatically changed to the default font color.
5.5.9 How to compile in LAD

You can use the toolbar button or the “PLC” menu to compile.

PLC | Debug Help

E[ Compile
H Compile Al

Clear. ..

Type...
MODBUS Address Query...

"Compile" 1 Allows you to compile a single element of the project.When you select

"compile", the current window is compiled and the other windows are not compiled.

I

"All compile" Compiles the program editor, system block, and data block.When
you use the "All compile" command, all windows are compiled.

Use the output window to resolve the error

When you compile a program, the output window lists all the errors about the

program.Errors include location (network, row and column)and error types.
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5.5.10 How to save the project

You can use the "save" button on the toolbar to save your project, or use the

shortcut key CTRL+S to save your project.
G save Ctrl+s
Save As...
"Save" allows you to save all changes quickly in your project.
“Save as” allows you to change the name of the current project and the location of

the directory .

5.6 How to set up a communication and download program
5.6.1 Communication settings

How to build a communication between the personal computer and the PLC in the
Xladder. It depends on the hardware that you installed.Use the communication cable
to connect PLC and the computer, set up the correct communication parameters in
the Xladder and then PLC and computer can communicate.

You can set up the communication or edit the communication settings at any time.
Steps to establish a communication:

1. Use the communication cable to connect PLC and the computer.

Default parameters:

Station Number:0

Port:Select the correct port

Baud rate:9600 bps

Check:EVEN

Stop bit: 1 bit
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Communication u

Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalyst-I |

Default

Station: [0 -
Port: | USB-SERIAL CH340 (COM1) -
Bus Parameters
Baud Rate: [9600 bps "]
Parity: |NONE -
Stop Bit: | 1Bt -

| ok || cancel |

2.Select the PLC model: ensure that the PLC model in the software is consistent with
the actual PLC model.

PLC Type k=) i ]

Select The PLC Type: |PR-14DC-DA-R. -

PR-12DC-DA-R
PR-14AC-H
PR-14DCDA-R
PR-13AC-H
FR-18DC-DA-R
RIEV/TECH %ot
PR-24AC-H
PR-24DC-DA-R
PR-24DC-DAI-RTA

i | 1 3

Memory:  *I" MODBUS 1x {0 ~ 31)

[ »

BOOL 10.0 ~131.7

BYTE IB0 ~IB31

WORD W0 ~ IW 30

DWORD DO ~ID28 -

Instruction Set:  |p A O LDM AM OM
LDI AT OI LDMI AMI OMI
MOT EU ED ALD OLD LPS
LDSLROLPP = =I5
SI R RI AEMO MOP TODR
TODW GPA SPA LDE= AB= CB= -

[l »

| ok || cancl
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3.In this PLC, you can choose 5 kinds of communication.Right click to open the

“communication”, the interface is as follows:

Communication lﬁ

Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalyst-I1 |

Default

Station: [0 - |
Port: | USB-SERIAL CH340 (COM1) -
Bus Parameters
Baud Rate: [QEUU bps "]
Parity: [NONE -
Stop Bit: | 1Bt -

QK ] [ Cancel

5.6.2 Download program

If XLadder and PLC communicate successfully,you can download the program to
PLC.Steps are as follows:
Attention: the new program will cover the old program.

1.Before the program is downloaded to PLC, the program needs to be compiled

& Bt

-
2.After the success of the compiler, click the "download" ™ button in the toolbar,
or select File > download.

The interface is as follows:

xladder l = éj

PLC is running, stop it? -

[ Yes ] [ Mo ]

e

Click Yes, the software will automatically download the program block, the data block

and the CPU configurations to the PLC.
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3.When the program is downloaded successfully, the interface is as follows:

r—.s':La-::Iq:lnxer l = | |_ihl1

Run the PLC, Initialize all the PLC variable? -
[YES] Run PLC and initialize PLC variahle

o [MC] Run PLC without initizlize PLC variable
[Cancel] Don't run PLC

[ Yes ] [ Mo ] [ Cancel ]

e

There are three options,you can chose one of them.

v ¥l

5.When you choose “yes” or “no”, you can click on the “connection to monitor

the program. When you choose “cancel”, PLC is stopped.You can click on the “run”

||

button , then click on the “connection to monitor the program.
6.If the type of PLC set in the software is not consistent with the PLC type of the

actual connection,the software will display a warning message.

r—.s':La-::Iq:lnxer l = | |_ihl1

'@' PLC Type Error -

e

7.You can double click on the project of the project manager to modify the PLC

model.

Project Manager o X
=8 Project [PR-24ACR]

8.Click the “download” button to download the program again.

9.1f the program downloads successfully, you can convert the PLC from the STOP
mode to the RUN mode to run the program.

5.6.3 How to correct compilation errors and download errors

The output window automatically displays program information and error messages
at any time when you compile a program or download a program.

The information usually includes the error of the network, the column and row

position and the error code and instructions.
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Information Output

DAT_1{DAT1)
Size of Data Block : 0 Byte(s) (0.0%)
Compiling System Block ...

SYS_0 (5Y50)

5Y5_1(5Y51)

5Ys_2 (5Y532)

5Ys_3 (5v53)

SYS_4 (SYS4)

5YS_5 (5Y55)

5Y5_6 (5Y56)

5YS_7 (SYST)

5YS_a (5Y53)

5Y5_9 (5Y59)
Size of System Block : 150 Byte(s) (53.6%)
Compiling Program Blodk ...

MAIN (INTO)

INT_1 (INT1)

SBR_O (SBRO)
Size of Program Blodk : 0 + 120 Byte(s) (0.0%: + 0.4%)
Total 0 Error(s)

Status Chart | Information Output Debug Information

If you have closed the output window, select View > floating window > output

window from the menu bar to display the output window again.

5.7 How to monitor and debug the program

After the program is downloaded, you can use the "debug" toolbar diagnostic

function.

Debug Toolbar: MM =X &

You can find the toolbar instructions in the “detailed annotation of operation
interface”.

What is "state monitoring"?

State monitoring shows the current value of the PLC data and the information of the
current state.You can monitor, read, write, and enforce PLC data values by using the
status table.When the program runs, there are two ways to view the PLC data
dynamics.

Status table monitoring Displays the data status in the table: you can specify
address, data type, value, and forced.

Program status monitoring Displays data status in the program editor window:
the current PLC data value is displayed on the STL statement or LAD graph.

Program status monitor window and status table monitor window can be run
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simultaneously:
PLC data written or forced in the state table window will be applied to the program

status monitor window.

The conditions of Viewing data status

1.X Ladder and PLC communicate successfully.

2.Download the program to the PLC successfully.

3.To view the continuous changes of the PLC data state , the PLC must be located in
the RUN mode.

4.1f the program that you monitor is not implemented, there will not be a state
display.

Attention:

If the program downloads successfully, you have to convert the PLC from the STOP
mode to the RUN mode to run the program.Because in STOP mode, you will not be

able to see the expected results of the program logic operation.

How to view data status

Ve

In RUN mode, click on the connection to monitor the program. Write the
address of the data that you want to view in the state table , the status table will
show its current value.

The color of execution status:

Contact: when the contact is switched on, the instruction will change the color.

Coil: when the output is switched on, the instruction will change the color.

M0.0 |1 QO.0 1
| | { )
QO.101

— )
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State values are collected in a continuous manner or snapshot manner

Continuity

1.0pen the program editor window and start the “program status monitoring".When
PLC is in the RUN mode, you can view the continuous state of the program data.
2.0pen the status table window and start the “status table monitoring".When PLC is
in the RUN mode, you can view the continuous state of the program data.

Snapshot

The PLC is converted to STOP mode,you can collect a single status update.When PLC
is in the STOP mode, you can use the "multiple scan" and "single scan" functions.
PLC RUN / STOP mode

Use the following methods to change the PLC operation mode:

1.Click the "run" button to execute the RUN mode.Or click the "stop" button to
execute the STOP mode.

2.Select the PLC > run menu command to execute the RUN mode, Or select PLC >
stop menu command to execute the STOP mode.

3.Insert a STOP instruction in the program.

Attention:

When the PLC is located in STOP mode, you can perform the following operations:
1.Use the status table or the program status monitoring window to see the current
value of the data.

2.Perform a limited number of scans.

When PLC is in RUN mode, you can't use the "first scan" or "multiple scan" function.
When PLC is in RUN mode,You can write and force data in the status table. You can
also perform the following operations:

1.Use status table to view the continuous state of the program data.

2. Use the program status monitoring window to view the continuous state of the

program data.
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Mandatory and cancel the mandatory
Forced Enter the address and its value that you want to force in the state table.
Then select the mandatory function.Before canceling the mandatory, the mandatory

function has been effective.

Status Chart
Address Data Type  Value Forced
10.0 BOOL |0 Unforced -
Bl SIMNT 0
Q0.0 BOOL 1 Forced

"Mandatory" function covers "read immediately " and "write immediately" functions.
I/0 points can be forced, and other storage areas can not be forced.

Cancel the mandatory Select “unforced” in the status table to cancel mandatory.
How to perform a limited number of scans

Single scan:

1.PLC must be set to STOP mode.

2.Select PLC> single scan from the menu bar.

Multiple scans:

1.PLC must be set to STOP mode.

2.Select PLC> Multiple scans from the menu bar.

Dialog box appears as follows:

r—:~:La|::|1:||:ar l = | |_-?hr
Execute Sacs
[ Ok ] [ Cancel ]

3.Enter the value of the number of scans, click “OK”.
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5.8 PLC operation and options

Elements of the control program

Ladder Program

In the LAD program, the basic elements of the logic are represented by contacts, coils,
and boxes.

The input is represented by a symbol called a contact.Contact is divided into normally
open contact and normally closed contact.

Normally open contact: a contact that is open in nature.

Normally closed contact: a contact that is closed in nature.

The output is represented by a symbol called a coil.

The blocks are function blocks with various functions.The blocks can make
programming easier.

STL program

The STL program elements are represented by instructions.Ladder diagram and

instructions are as follows:

LAD STL
0.0 10.4 Q0.0 o 100
— |_{ A 104
- Qoo

System blocks configuration

Instructions: The detailed annotation of operation interface--->System blocks
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6.X Ladder instructions descriptions
6.1 Bit logic

{23 Bit Logic
..... 4| _| |_
..... 4| _|l|l'|_
..... 4| _|I|_

..... 4| '|,|'I|'
..... 4| _|N|:|T|_

6.1.1 Normally open and normally closed

...... 4| _| |_
...... 4| _|III'|_
Input / output Operand Data type
Bit (LAD. STL) ,Q, M, SM, T,C,V,S, L Boolean
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Normally open and
normally closed

Example:

METWOREK O

When the bit is equal to 1, the normally open contact
is closed, and the normally closed contact is
disconnected.

When the bit is equal to 0, the normally open contact
is disconnected , and the normally closed contact is

closed .

In STL, the normally open contact is represented by
“LD”, "And" and "Or" instructions.
In STL, normally closed contacts are represented by

"NOT", "NOT AND" and "NOT OR" instructions.

METWOREK 1

Ea

M0.6

MO.3
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6.1.2 Normally open immediate and normally closed immediate.

Normally open
immediate and normally
closed immediate

— 1

—n

When PLC executes the instruction, the immediate instruction
obtains the actual input value, but the PLC does not update
the process image register.

The immediate contact update does not depend on the PLC
scan cycle; it will be updated immediately.

When the actual input point is 1, normally open immediate is
closed.

When the actual input point is 0, normally closed immediate is
closed.

In LAD,normally open immediate and normally closed
immediate instructions are represented by contacts.

Forcing function can’t be used for immediate input instructions.

6.1.3 NOT Reverse instruction

NOT Reverse instruction

—|noT b——

Example:

METWORK [

The functions of "NOT instruction" are as follows:
When the input is 0, the output is 1.
When the input is 1, the output is O.

In LAD, the NOT instruction is represented by a contact.

MO, 1 MO.2

Ea
pu—

MO.3

Eanny
p—

| NOT |
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6.1.4 Rising edge and falling edge

Input / output Operand Data type

Rising edge and falling
edge When left logic is converted from 0 to 1,Rising edge contact

conduction time is a scan cycle.

When left logic is converted from 1 to O,Falling edge contact

—r o
conduction time is a scan cycle.
— N In LAD, the rising edge and the falling edge are represented
by the contacts.
Example:
NETWORK 2
M1.0 M1.1
| | P (s
M2.1
—( s ]
M1.1
| N (r)
M2.1
—( R )

77



6.1.5 Output

Input / output Operand Data type
Bit ,Q,M,SM,T,C,V,S, L Boolean
Input (LAD) Enable bit Boolean
Output
The output instruction writes the new value of output bit to
process image register.
P In LAD ,when the output instruction is executed, the PLC will
open or close the output bit in the process image register.
Example:
NETWORK 0
M0.0 MO.1 M0.2
| o ()
M0.3
nor | )
6.1.6 Output immediate
Input / output Operand Data type
Bit Q Boolean
Input (LAD) Enable bit Boolean

Output immediate

The new value generated by executing the immediate output
instruction is written to the actual output and the

corresponding process image register.
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6.1.7 Set and reset

Input / output Operand Data type
Bit ,Q,M,SM,T,C,V,S, L Boolean
N VB, 1B, QB, MB, SMB, SB, LB, AC, constant, *VD, *AC, *LD Byte

Set and reset

"Set” instruction can make a bit or a series of bits be 1.

"Reset” instruction can make a bit or a series of bits be 0.

The value of N is between 1 and 255.

(s ) The “reset” instruction can reset the bits of the timer and
—( =) counter, and can clear the current value of the timer and
counter.
Example:
NETWORK 2
M1.0 M1.1
o e | (s
MZ_.l
— s ]
I'V‘Il-.l
| no | {rRJ
MZ_.l
—L{ R )
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6.1.8 Set immediate and reset immediate

Input / output
Bit
N

Operand Data type
Q Boolean
VB, 1B, QB, MB, SMB, SB, LB, AC, constant, *VD, *AC, *LD Byte

Setimmediate and reset

immediate

“Set immediate” can set many of points immediately.

—{ =)

—( R~ )

“Reset immediate” can reset many of points immediately.
The value of N is between 1 and 128.

"I'"' means"reference immediately"; The new value generated
by executing the instruction is written to the actual output

and the corresponding process image register.

6.1.9 SR instruction

Input / output Operand Data type
S1,R Enable bit Boolean
ouT Enable bit Boolean
XXX ,Q,M,V,S Boolean
SRinstruction
Bistable trigger is a latch.When both R and S1 are equal to 1, the
_ SR
N output is 1.
T The truth table of the "SR" instruction is as follows:
Instruction S1 R ouT
SR 0 0 Previous state
0 1 0
1 0 1
1 1 1
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Example:

METWOREK 3
M3.0 M3.2
| =
M3. 1

e

6.1.10 RS instruction

Input / output Operand Data type
S, R1 Enable bit Boolean
out Enable bit Boolean
XXX ,Q,M,V,S Boolean
RS instruction
e Bistable trigger is a latch.When both R1 and S are equal to 1, the
output is 0.
T The truth table of the "RS" instruction is as follows:
Instruction S R1 ouT
RS 0 0 Previous state
0 1 0
1 0 1
1 1 0
Example:
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METWORK 4

6.1.11 NOP instruction

NOP instruction

NOP instruction is invalid for user program execution.The

value of N is between 0 and 255.
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6.2 Clock instruction
—{:l Clock

--{] READ_RTC
“{] SET_RTC

6.2.1 Read and set the real time clock

Input / output Operand Data type

T VB, IB, QB, MB, SMB, SB, LB, *VD, *AC, *LD Byte

Read and set the real

TODR instruction reads the current time and date from the

time clock
hardware clock and load it into the time buffer of 7bytes
READ_RTC starting at the address T.
—EN
r
The TODW instruction writes the current time and date to
the hardware clock that is specified by the 7 bytes time
SET_RTC
T buffer at the beginning of the T .
r

All date and time values must be encoded in USINT format.Please refer to the

following table.

T byte direction byte data type
0 second USINT
1 minute USINT
2 hour USINT
3 date USINT
4 week USINT
5 month USINT
6 year USINT
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6.3 Communication

—-{_] Communications

-{] GET_ADDR
“..{] SET_ADDR

6.3.1 Get port address

Input / output Operand Data type
ADDR VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC byte
PORT Constant (0orl) byte

Get port address

The GET -ADDR instruction reads the PLC port site from the

GET_ADDR
™ PORT, and put the value in the address specified in the ADDR.
—ADDR.
—FORT

6.3.2 Set port address

Input / output Operand Data type
ADDR VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *LD, *AC byte
PORT Constant (0or1) byte
Setport address
SET- ADDR instruction set the PORT site to the value specified
SET_ADDR
T in the ADDR.
—ADDR, .
_porT The new address is not permanently saved.
Example:
NETWORK 0
M0.0 [1] GET_ADDR
| | -
| [ -
VBO [1] <ADDR
0—PORT
M0, 1 [0] SET_ADDR
(]
VB1 [0] {ADDR
0—PORT
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6.4 Compare

=-{_] Compare
..... 4| _|==B|_
----- -l -|<=B|-
..... 4| _|:~;,B|_
..... 4| _|.;:B|_
..... 4| _|:~;,=B|_
..... 4| _|.;:=B|_
----- -l -|==I]-
----- I -|<=I)-
----- I -|==I)-
----- -l -|==I)-
----- =1
----- -l -<I]-
----- -l -|==D|-
----- -l -|<=D|-
----- -l -|>=D|-
----- -l -|<=D|-
----- -l -|=D|-
----- -l -|<D|-
----- -l -|==R|-
----- -l -|<=R]-
----- -l -|=R|-
----- -l -|<R|-
----- -l -|==R|-
----- -l -|<=R|-
----- -l -|==5|-
----- -l -|<=5]-

6.4.1 Byte compare

Input / output ~ Operand Data type
Input IB, QB, MB, SMB, VB, SB, LB, AC, constant, *VD, *LD, *AC  byte
Byte compare Byte comparison instructions are used for comparing two

—fst—

—osp—

—{s—

— b

e} —

—est—

values: IN1 and IN2.

Comparison includes: IN2. IN1>=IN2. IN1<=IN2. IN1>IN2. IN1
<IN2 or IN1 <> IN2.Byte comparison without symbol.

In LAD, the contact is open when the result is 1.

Attention:

The following conditions are serious errors .These errors will
cause the PLC to immediately stop the execution of the
program:

1.Enter illegal indirect address.

2.Enter the illegal real number
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Example:

METWOREK O

Fam

Ean

Eamn

Ea

Eam

Ean

MO. 1

MO.2

M0.3

MO. 4

M0O. 5

MO.5
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6.4.2 Integer comparison

Input / output ~ Operand Data type
Input IW, QW, MW, SW, SMW, T, C, VW, LW, AIW, AC, constant, *VD, *LD,*AC Integer
Integer comparison Comparison instructions are used for comparing two values: IN1
and IN2.
Comparison includes: IN1=IN2. IN1>=IN2. IN1<=IN2. IN1>
| —_r |
1 == IN2. IN1<IN2 or IN1 <> IN2.
Integer comparison with symbol (16#7FFF > 16#8000).
| |
<31
! ! In LAD, when the comparison result is true, the contact
will be open.
B
| ot Attention: The following conditions are serious errors .
| ==
These errors will cause the PLC to immediately stop the
I - I execution of the program:
1.Enter illegal indirect address.
| < } 2.Enter the illegal real number.
Example:
NETWORK 0
MD.0 Vo M0, 1
| ==t} ¢ )
viv2
Viv4 MD,2
| o1} { ]
VWe
Vg M0, 3
oot ———( )
VW10
Vw12 M. 4
 <et} ¢ )
Vi 14
VW16 M0, 5
| =1 | ¢ )
V18
V20 MD.5
| <1 | ¢ )
VW22
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6.4.3 Double integer comparison

Input / output Operand

Input

ID, QD, MD, SD, SMD, VD, LD, HC, AC, constant, *VD, *LD, *AC

Double integer

comparison

— e —

— <0 b—

— o —

—f<ob—

— 0 —

— o —

Example:

NETWORE O

Data type
Double integer
Comparison double integer instructions are used for
comparing two values: IN1 and IN2.

Comparison includes: IN1=IN2. IN1>=IN2. IN1<=IN2. IN1>
IN2. IN1<IN2orIN1<>IN2.

Double integer comparison with symbol (16#7FFFFFFF >
16#80000000).

In LAD, when the comparison result is true, the contact

will be open.

Attention:The following conditions are serious errors .
These errors will cause the PLC to immediately stop the
execution of the program:

1.Enter illegal indirect address.

2.Enter the illegal real number.
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6.4.4 Real number comparison

Input / output  Operand Data type

Input ID, QD, MD, SD, SMD, VD, LD, AC, constant, *VD, *LD, *AC Real number

Real number

Comparison real number instructions are used for

comparing two values: IN1 and IN2.

comparison
Comparison includes: IN1 =1IN2. IN1>=1IN2. IN1<=1IN2. IN1>
} ==R } IN2. IN1 <IN2 or IN1 <> IN2.Real number comparison with
symbol.
Iﬂi?Fl I In LAD, when the comparison result is true, the contact
will be open.
| |
| =R
Attention:The following conditions are serious errors .
| |
<R . . .
P These errors will cause the PLC to immediately stop the
execution of the program:
=R | o
1.Enter illegal indirect address.
2.Enter the illegal real number.
<=R |
Example:
MNETWORK O
MO.0 VDo MO, 1
o ¢ )
VD4
VD3 Mo, 2
| <>r | { )i
vD12
VD 1g M0, 3
| >R | )
VD20
VD24 MO, 4
| <= | { )
VD23
VD32 M0, 5
>=& | ¢ )
VD36
VD40 MO.&
| <= | )
VD44
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6.4.5 String comparison

Input / output Operand Data type
IN1 VB, Constant string, LB, *VD, *LD, *AC String
IN2 VB, LB, *VD, *LD, *AC String

] ] Comparison string instructions are used for comparing
String comparison

two ASCII strings: IN1=IN2, IN1<>IN2

In LAD, when the comparison result is true, the

_| ==3 }_ comparison contact will be turned on.

The maximum length of a single constant string is 126
_| <3 }_ bytes.The maximum combined length of the two constant

string is 242 bytes.

Attention:The following conditions are serious errors .
These errors will cause the PLC to immediately stop the execution of the program:
1.Enter illegal indirect address.

2.Enter a string of more than 254 characters in length.

3.The start address and length of the string cannot be put into a specified memory
area.

ASCII constant string data type format:

String is a series of characters and the corresponding memory address, each
character is stored in a byte.The value of the first byte of a string is the length of the
string.If a constant string is entered directly into the program editor or data block,
the string must start and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length | 1 2 3 4 5 | e 254

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 254
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6.5 Co

nvert

5. Convert

B_
1B
1DI
1S
DI_I
DI_R
DI_S
ROUND
TRUNC
R_S
BCD_I
1_BCD
ITA
DTA
RTA
ATH
HTA
51
5_DI
SR
DECO
ENCO
SEG

6.5.1 Byte to integer

Input / output Operand

IN

ouT

VB, 1B, QB, MB, SB, SMB, LB, AC, constant, *AC, *VD, *LD

VW, IW, QW, MW, SW, SMW, LW, AQW, T, C, AC, *VD, *LD, *AC

Byte to integer

ouUTH

Data type

Byte

Integer

Byte to integer: The B-l instruction converts the byte value

to the integer value, and the result is inserted into the

variable specified by the OUT.Because the byte does not

have a symbol, the result does not have extension of the

symbol.
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6.5.2 Integer to byte

Input / output Operand Data type

IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, constant, *VD, *LD, *AC Integer

ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD Byte
Integerto byte Integer to byte:|-B Instruction converts the value of a

word to a byte value, and the result is inserted into the

1B variable specified by the OUT.The numerical range is 0
—EN
to 255. Other values will result in overflow and the
—iN OUT— output will not be affected.

6.5.3 Integer to double integer

Input / output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, constant, *VD, *LD, *AC Integer
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double-integer

Integerto double

Integer to double integer: I- Dl instruction converts the

integer
value of integer to a double integer value, and the result
ene ot is inserted into the variable specified by the OUT.Sign is
—mn ouTl extended.

6.5.4 Integer to string

Input / output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, constant, AC, *VD, *LD, *AC Integer
FMT VB, 1B, QB, MB, SB, SMB, LB, constant, AC, *VD, *LD, *AC Byte
ouT VB, *VD, LB, *AC, *LD String

92



I-s instruction: the instruction converts the integer
Integer to string
word to a ASClI string of 8 characters in length.Format

(FMT) specifies the number of digits to the right of the

15
N decimal point.The result string is written in 9
—m ouUT consecutive bytes from the OUT.
e il

lllegal format (nnn>5)

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String | Character | Character | Character | Character | Character Character
length | 1 2 3 4 5 | 254

Byte O Byte 1 Byte 2 Byte 3 Byte4 | Byte5 Byte 254

The following is the definition of Operation number of ITS format:

MSB LSB

C = comma (1) or decimal point (0)

nnn = The number of digits on the right side of the decimal point

The length of the output string is always 8 characters.nnn valid values
are from 0 to 5. If nnn=0, the value will be displayed without a decimal
point. When the value of NNN is greater than 5, the output is displayed
as a string of 8 ASCII space characters . C decides to use a comma or a
decimal point between integer and decimal .The 4 bits above the top of

the format must be zero.
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6.5.5 Double integer to integer

Input/output Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, HC, AC, constant, *VD, *LD, *AC Double integer

ouT VW, IW, QW, MW, SW, SMW, LW, AQW, T, C, AC, *VD, *LD, *AC Integer
Double integer to Double integer to integer: DI-I instruction converts the
integer

value of double integer to a integer value, and the result is

o1 1 inserted into the variable specified by the OUT.

Large value will result in overflow and the output will not

be affected.

6.5.6 Double integer to real number

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, HC, AC, constant, *VD, *AC, *LD Double integer
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Real number
Double integer to real
number Double integer to real number: Instruction converts 32 bit
signed integer to 32 bit real number, and the result is
DI_R
N inserted into the variable specified by the OUT.
—IM QuUTH—
Example:
METWOREK 1
MO.0 DI_I
' ' EN
1 [
VDO—IM QUT—Viw4g
DI_R
EM
VD3—IM QUTHvVD12
DI_S
EM
VD1e—IM QUTH—VE100
3—FMT
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6.5.7 Double integer to string

Input/output Operand

IN

FMT

ouT

VD, ID, QD, MD, SD, SMD, LD, HC, constant, AC, *VD, *AC, *LD

Data type

VB, 1B, QB, MB, SB, SMB, LB, constant, AC, *VD, *LD, *AC Byte

VB, *VD, LB, *AC, *LD

Double integer to string

DI_S
EM

IM ouT

FMT

String

Double integer

Double integer to string: DI-s instruction: the instruction

converts the double integer to a ASCII string of 12 characters in

length.Format (FMT) specifies the number of digits to the right of

the decimal point.The output string is written in 13 consecutive

bytes from the OUT.

lllegal format (nnn>5)

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a

string defines the length of the string, that is the number of characters.If a constant

string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length |1 2 3 4 5 | 254

Byte O Byte 1 Byte 2 Byte 3 Byte4 | Byte5 Byte 254

The following is the definition of Operation number of ITS format:

MSB
7 6
0O o

LSB

C =comma (1) or decimal point (0)

nnn = The number of digits on the right side of the decimal point

The length of the output string is always 12characters.nnn valid values are from 0 to

5. If nnn=0, the value will be displayed without a decimal point.When the value of
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NNN is greater than 5, the output is displayed as a string of 12 ASCII space characters.
C decides to use a comma or a decimal point between integer and decimal .The 4 bits

above the top of the format must be zero.
6.5.8 BCD to integer, integer to BCD conversion

Input/output  Operand Data type

ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC word

BCD to integer, integer The BCD -l instruction converts the binary coded decimal

to BCD conversion value to the integer value, and loads the result into the
BCD_T variable specified by the OUT. “IN” BCD value range is 0 to
T 9999.Integer to BCD instruction converts the integer value
i = to binary coded decimal value and loads the result into
1 BCD the variable specified by the OUT.The range of input
T values is 0 to 9999.
—IN QuT—
Example:
NETWORK 1
M0.0 (1 BCD_I
[
VWO [1629993] [N OUT-Vw2 (9999
1_BCD
EN
VW4 [1234] —IN OUT|-VW6 (1621234
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6.5.9 ROUND

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, AC, constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double integer
ROUND
The ROUND instruction converts the real number value to a
ROUND double integer value and the result is inserted into the
—EN
variable specified by the OUT. If the fractional part is equal to
—IN QUTH
or greater than 0.5, the integer part will be added to 1.
Example:
METWORE, 0
Mo.0 |1 ROUND
T
VD0 [23.5 —IN QUTVD4 [24
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6.5.10 TRUNC

Input/output  Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, AC, constant, *VD, *LD, *AC  Real number

ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD Double integer
TRUNC TRUNC:Instruction converts 32 bits of real number to 32

bits integer,and the result is inserted into the variable

TRUNC specified by the OUT.
—EN
Only the integer part of the real number is converted, and
—In ouT}- ' o
the fractional part is discarded.
Example:
NETWORK 0
MO0 (1 TRUNC
[

VDO [30.8 1IN QUTHYD4 (30
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6.5.11 Real number to string

Input/output Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, constant, AC, *VD, *LD, *AC  Real number
FMT VB, 1B, QB, MB, SB, SMB, LB, constant, AC, *VD, *LD, *AC Byte

ouT VB, LB, *VD, *AC, *LD String

Real number to string R-S:Instruction converts the real number value to a ASCII

string.(FMT) format specifies the conversion accuracy of

R_S
—n the right of the decimal point.
iy ouTl The conversion result is placed in a string starting with
—FMT

OUT.The output string length specified in the format can

be 3 to 15 characters.The format of real numbers used in

PLC is at most 7 digits.
Illegal format:

nnn > 5

ssss < 3

ssss < Required number of characters
ASCII constant string data type format:
String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").
The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length |1 2 3 4 5 | e 254
Byte0 | Bytel Byte 2 Byte 3 Byte4 | Byte5 Byte 254
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The following is the RTS instruction format (FMT) operand definition:

MSB LSB

ssss = The length of the output string

¢ = Comma (1) or decimal point (0)

nnn = The number of characters of the right of the decimal point.

The length of the output string is specified by the SSSS field.0, 1, or 2 bytes are not
valid.The effective range of the NNN is from 0 to 5.NNN is equal to 0, the output
shows no decimal point.When the NNN value is greater than 5 or when the specified
output string length is too small to store the conversion value, the output string is
filled with ASCII space characters.The C bit specifies usinga comma (C=1) ora
decimal point (C=0).

Prompt: output string according to the following rules

1.Positive number is written to output buffer without a sign.

2.Negative number is written to the output buffer with “-” .

3.The starting zero on the left of the decimal point is compressed.

4.The size of the output string must be 3 bytes larger than  “nnn

5.The value in the output string must be aligned to the right.

Example:
METWORK 0
MO0 (1 RS
| |
| | EN
123.4IN OUT|-VBO ["123.4
16:251—{FMT
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6.5.12 Integer to ASCII code

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, AIW, T, C, AC, constant, *VD, *LD, *AC Integer
FMT VB, IB, QB, MB, SB, SMB, LB, AC, constant, *VD, *LD, *AC byte

ouT VB, IB, QB, MB, SB, SMB, LB, *VD, *LD, *AC byte

Integer to ASCIl code ITA:The instruction converts the integer word to ASCII

characters. (FMT) format specifies the conversion

A

_en accuracy of the right of the decimal point.

e ouTL The conversion result is placed in the 8 successive bytes
—FMT

from the OUT.ASCII character number is always 8

characters.

Error condition:

nnn>5

The following is the ITA instruction format (FMT) operand definition:
MSE LSB

FMT 7 0
(o fJofofofefn]n]n]

The size of the output buffer is always 8 bytes.nnn = The number of characters of the
right of the decimal point.The effective range of the NNN is from 0 to 5.NNN is equal
to 0, the output shows no decimal point.When the NNN value is greater than 5 ,the
output string is filled with ASCII space characters.The C bit specifies using a comma (C
= 1) or a decimal point (C = 0).High 4 bits must be 0.

Prompt: The output according to the following rules

1.Positive number is written to output buffer without a sign.

2.Negative number is written to the output buffer with “-”

3.The starting zero on the left of the decimal point is compressed.

4.The value in the output string must be aligned to the right.
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Example:

ouT ouT ouT

ouT ouT ouT ouT

+1 +2 +3 +4 +5 +6
in=12 0 0 1
in=-123 - 0 1 2
in=1234 1 2 3
in=-12345 - 1 2 3 4
Example:
NETWORK 0
MO0 1 ITA
| |
L BN
123-IN QUTHVED 1oz20
16#01—FMT

Address Data Type Value

MO.0 BOOL 1

VED BYTE 1520

VE1 BYTE 1520

VB2 BYTE 1520

VE3 BYTE 1520

VE4 BYTE 15#31

VED BYTE 1532

VBB BYTE 15#2E

VEF BYTE 156333

As shown in Figure:

The output value is as follows:

VB7

VB6

VB5

VB4

VB3

VB2

VB1

VBO

16#33

16#2E

16#32

16#31

16#20

16#20

16#20

16#20

3

Space
Space
Space

Space
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6.5.13 Double integer to ASCII code

Input/output Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, HC, constant, AC, *VD, *AC, *LD Double integer
FMT VB, IB, QB, MB, SB, SMB, LB, AC, constant, *VD, *LD, *AC Byte

ouT VB, 1B, QB, MB, SB, SMB, LB, *VD, *LD, *AC Byte

Double integer to ASCll | DTA: The instruction converts the double integer to ASCII

code characters. (FMT) format specifies the conversion

DTA accuracy of the right of the decimal point.

The conversion result is placed in the 12 successive bytes

—EMT from the OUT.

Error conditions:
FMT high four bits value is greater than 0
nnn>5

The following is the DTA instruction format (FMT) operand definition:

MZE L=E
FMT r o]

[0 [ofoJofclnfn]n]

The size of the output buffer is always 12 bytes.nnn = The number of characters of
the right of the decimal point.The effective range of the NNN is from 0 to 5.NNN is
equal to 0, the output shows no decimal point.When the NNN value is greater than
5 ,the output string is filled with ASCII space characters.The C bit specifies using a
comma (C = 1) or a decimal point (C = 0).High 4 bits must be 0.

Prompt: The output according to the following rules

1.Positive number is written to output buffer without a sign.

2.Negative number is written to the output buffer with “-”

3.The starting zero on the left of the decimal point is compressed.

4.The value in the output string must be aligned to the right.

Example:

OUT character 0 +1 +2 +3 +4 +5 +5 +7 +3 +5 +10 +11
in=-12 - 0 . 0 0 1 2
in = 1234567 1 2 3 . 4 5 6 7
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6.5.14 Real number to ASCII code

Input/output Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, AC, constant, *VD, *LD, *AC Real number
FMT VB, IB, QB, MB, SB, SMB, LB, AC, constant, *VD, *LD, *AC Byte

ouT VB, 1B, QB, MB, SB, SMB, LB, *VD, *LD, *AC Byte

Real number to ASCII RTA:The instruction converts the real number to ASCII

code characters. (FMT) format specifies the conversion
R accuracy of the right of the decimal point.
—EM
The conversion result is placed in the output buffer from
—IM OuUTH
—FMT the OUT.The length of the output buffer is 3 to 15

characters.

Error conditions:

nnn>5

ssss< 3

ssss < Number of characters in OUT

The following is the RTA instruction format (FMT) operand definition:
MSB LSE

FMT 7 a
ls[slslsfclnfnln]

The length of the output string is specified by the SSSS field.0, 1, or 2 bytes are not
valid.The effective range of the NNN is from 0 to 5.NNN is equal to 0, the output
shows no decimal point.When the NNN value is greater than 5 or when the specified
output string length is too small to store the conversion value, the output string is
filled with ASCII space characters.The C bit specifies usinga comma (C=1)ora
decimal point (C =0).

The output according to the following rules:

1.Positive number is written to output buffer without a sign.

2.Negative number is written to the output buffer with “-”

3.The starting zero on the left of the decimal point is compressed.

4. The number of characters of the right of the decimal point is equal to the value of “nnn”.
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5.The size of the output string must be 3 bytes larger than  “nnn

6.The value in the output string must be aligned to the right.

Example:
ouT ouT ouT ouT ouT ouT
+1 +32 +3 +d +5
in=12345 1 2 3 4 : 5
in=-0.0004 0 : 0
in=-3.67526 - 3 : 7
in=1.95 2 o
Example:
METWORK O
MO.0 1 RTA
| | E
| | EN
123.45—IM OUTHVBO [16%31
16F52—FMT
Status Chart
Address Data Type  Value
MO.0 BOOL 1
VBO BYTE 16%31
VB1 BYTE 16+32
VB2 BYTE 16533
VB3 BYTE 16+2E
VB BYTE 16+34
WBS BYTE 16#%35

Convert the real number 123.45 into ASCIl code.The output is 6 bytes .

The output:

VBO VB1 VB2 VB3 VB4 VB5
16#31 16#32 16#33 16#2E 16#34 16#35
1 2 3 . 4 5
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6.5.15 ATH&HTA

Input/output Operand Data type
IN, OUT VB, IB, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
LEN VB, 1B, QB, MB, SB, SMB, LB, AC, constant, *VD, *LD, *AC Byte
ATH&HTA ASCIl to HEX Instruction converts the ASCII characters
starting with “IN” to the hexadecimal digits starting
ATH with the “out” The maximum length of the ASCII string
—EN
is 255 characters.
—IN OUTH . . .
e HEX to ASCII Instruction converts the hexadecimal digits
starting with “IN” to the ASCII characters starting with
HTA
—EN the “out”
I ouTH The length of conversion hexadecimal digits is specified
—{LEN

Valid ASCIl input character:

by the LEN.The maximum length is 255.

Numbers 0 to 9 and capital letters A to F.

ASCII Codes: 30 to 39 and

41 to 46.

Error condition: Illegal ASCII code

Exampl

e:

LAD

5.2

Metweork 1

ATH

— —— o

WEI0I  CUT
F4LEM

KN E’ A
FvBa0 (33 | (45 | [41]  ATH
VB30 YE40

106



6.5.16 String to integer

Input/output Operand Data type
IN VB, constant string, LB, *VD, *LD, *AC String
INDX VB, 1B, QB, MB, SB, SMB, LB, constant, AC,3*VD, *LD, *AC Byte
OouT VW, IW, Qw, MW, SW, SMW, LW, T, C, AQW, AC, *VD, *LD, *AC Integer

String to integer

S-I: The instruction converts the string value “IN” to the

en integer value stored in the OUT, starting with the offset

iy ouTH INDX location.
—IMND¥

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length |1 2 3 4 5 | 254
Byte0 | Bytel Byte 2 Byte 3 Byte4 | Byte5 Byte 254

INDX value is typically set to 1,starting conversion from the first character of the
string.INDX value can be set to other values.This method can be used when the input
string contains characters that are not required to be converted.For example, if the
input string is “Temperature: 77.8” ,you can set INDX value 13 to skip the
characters "Temperature:".

When the end of the string is reached or when the first invalid character is found, the

conversion is terminated.Invalid character is any character other than number (0-9).
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The following table shows examples of valid and invalid integer input strings:

Valid Input Strings for

String to Integer Double Integer

Valid Input Sirings for String to Real

Invalid input Srings

IRt String Cutput Integer IngLt String Cutput Resl Inpt String
23" 123 M2 1230 a1
"-004:56" -456 "-00456" -456.0 "
"23.45" 123 "23.45" 12345 ] 23"
"+2345" 2345 "+23435" 23450 123"
0000001 234B8C0" 123 0000001 23" 0ooo0nd 23 "+ 123"
Example:
METWOREK O
MO.0 (1 51
]
VBO ["12@457 —IN OUT—VW10 (12
INDX

METWOREK 1
Status Chart

Address Data Type  Value

MO.0 BOOL 1

VBO BYTE 16705

VE1 BYTE 16#31

VB2 BYTE 16732

VB3 BYTE 16740

VB4 BYTE 16734

VBES BYTE 16#35

Enter the string "12@45”.The S-l instruction converts the string from the first

character, and the result is an integer 12.
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6.5.17 String to double integer

Input/output Operand Data type
IN VB, constant string, LB, *VD, *LD, *AC String
INDX VB, 1B, QB, MB, SB, SMB, LB, constant, AC,*VD, *LD, *AC Byte
OouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double integer

String to double integer

S- DI:The instruction converts the string value “IN” to the

Jden double integer value stored in the “OUT” , starting with the

i ouTH offset INDX location.
INDY

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length |1 2 3 4 5 | 254
Byte0 | Bytel Byte 2 Byte 3 Byte4 | Byte5 Byte 254

INDX value is typically set to 1,starting conversion from the first character of the
string.INDX value can be set to other values.This method can be used when the input
string contains characters that are not required to be converted.For example, if the
input string is “Temperature: 77.8” ,you can set INDX value 13 to skip the
characters "Temperature:".

When the end of the string is reached or when the first invalid character is found, the

conversion is terminated.Invalid character is any character other than number (0-9).
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The following table shows examples of valid and invalid integer input strings:

Valid Input Strings for
String to Integer Double Integer

Valid Input Sirings for String to Real

Invalid input Srings

IRt String Cutput Integer IngLt String Cutput Resl Inpt String
23" 123 M2 1230 A
"-004:56" -456 "-00456" -456.0 "
"23.45" 123 "23.45" 12345 ] 23"
"+2345" 2345 "+23435" 23450 123"
0000001 234B8C0" 123 "0000001 23" 000000123 "+ 123"
Example:
METWORE O
Mo.0 (1 s DI
1
VBO ["123B857 —IN OUTHYD10 (123
—INDX
Status Chart

Address Data Type  Value

MO.0 BOOL 1

VBO BYTE 167105

VBl BYTE 16731

VB2 BYTE 16532

VB3 BYTE 16533

VB4 BYTE la=42

VBS BYTE 16735

Enter the string “123B5” . The S— DI instruction converts the string from

the first character, and the result is a double integer 123.

Because B is an invalid character, the characters after B are no longer

converted.
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6.5.18 String to real number

Input/output Operand Data type
IN VB, constant string, LB, *VD, *LD, *AC String

INDX VB, 1B, QB, MB, SB, SMB, LB, Constant, AC,*VD, *LD, *AC Byte

OouT vD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Real number

String to real number

S-R:The instruction converts the string value “IN” to the

—EN real number value stored in the “OUT” , starting with

—IN ouTH the offset INDX location.
IMDX

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").

The following memory map shows the format of the string data type.The length of a

string can be between 0 and 254 characters.The maximum length of the string is 255

bytes.

String Character | Character | Character | Character | Character Character
length |1 2 3 4 5 | 254
Byte0 | Bytel Byte 2 Byte 3 Byte4 | Byte5 Byte 254

INDX value is typically set to 1,starting conversion from the first character of the
string.INDX value can be set to other values.This method can be used when the input
string contains characters that are not required to be converted.For example, if the
input string is “Temperature: 77.8” ,you can set INDX value 13 to skip the
characters "Temperature:".

When the end of the string is reached or when the first invalid character
is found, the conversion is terminated. Invalid character is any character

other than number (0-9).
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This instruction does not generate overflow errors, but only converts the
string to real number and then terminates the conversion.

For example, the string “1.234E6” will be converted to a real number value
“1.234” without generating an error message.

The following table shows examples of valid and invalid integer input strings:

Valid Input Strings for

String to Integer Double Integer Valid Input Strings for String to Real Invalid input Srings

IRt String Cutput Integer IngLt String Cutput Resl Inpt String
II1 23" ,1 23 ||-1 23" .1 23]:' Il'a'.1 23"
"_0045E" 456 "_0045E" 4561 [
25 45" 123 25 45" 12345 " 23
235" 2345 "+ 2345" 23450 T 23"
"0000001 238BCD" 173 0000001 23" 000000123 " 123"
Example:
METWORK 0
MO0 1 s R
]
VBO ["2.3457 —IN QUTHVD10 (2,345
1—{IND¥
Status Chart
Address Data Type  Value
MO, 0 BOCL 1
WVEOD BYTE 16#05
VB 1 BYTE 16#32
VB2 BYTE 16#2E
VB3 BYTE 16#33
VE4 BYTE 16434
VES BYTE 16#35
Input string “2.345” and output the real number 2.345
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6.5.19 DECO

Input/output Operand Data type
IN VB, IB, QB, MB, SMB, LB, SB, AC, constant, *VD, *LD, *AC Byte
ouT VW, IW, QW, MW, SMW, LW, SW, AQW, T, C, AC, *VD, *AC, *LD word
DECO The low four bits value of input byte is n, the nth bit of the
output word is equal to 1.
DECO
ik The other bits of the output word are set to 0.
—IM OuTH
Example:
NETWORK [
M0.0 (1 DECO
]

VB0 |16=0F —IN OUT VW10 | 1658000

S

The low four bits value of VBO is 15, the 15th bit of the VW10 is equal to 1.

The other bits of the VW10 are set to 0.
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6.5.20 ENCO

Input/output Operand Data type
IN VW, IW, QW, MW, SMW, LW, SW, AIW, T, C, AC, constant, *VD, *AC, *LD Word
ouT VB, 1B, QB, MB, SMB, LB, SB, AC, *VD, *LD, *AC Byte
ENCO
o ENCO: The nth bit of the input word is equal to 1.The low
- four bits value of output byte is n.
—mn ouTH
Example:
NETWORK (3
M0.0 (1 ENCO
| | -
| | EN
VWO [1628000] <IN OUT|-VB10 [1620F

As shown in the above figure: The 15th bit of the input word vwO is equal to 1.The

low four bits value of output byte vb10 is 15.

114



6.5.21 Seven segment code

Input/output Operand

ouT

Data type
VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
VB, IB, QB, MB, SMB, LB, AC, *VD, *AC, SB, *LD Byte

Seven segment code

SEG

ouT

SEG:The instruction generates the bits of the seven

segment.

The low four bits value of input byte is converted.

Seven segment code table:

My Segment COUTS (I Segment COUTS
LsD Display -gfe decbha LSD Display | -9fe dcha
0 m oo11 1111 8 o o111 1111
1 ! oooo 0110 = g 2 0110 0111
2 z 0101 1011 flglb A ! 01711 0111
3 3 0100 1111 el_lc B L 0111 1100
4 u 0110 0110 C r ao11 1001
5 5 0110 1101 d D o 0101 1110
B 5 0111 1101 E = 0111 1001
7 E 0oo0o 0111 F = 0111 0001
Example:
NETWORK 0
MO0 1 SEG
| |
L EN
VBO [16208] —IN OUT|-VB1 [16%7F
Analysis:

The low four bits value of VBO is 8.The value of the output byte VB1 is 16#7F.The

result of converting VB1 to binary is 2#0111 1111 .
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6.6 Counter

—D Counters
R . ] CTU
...... _El CTD
...... {1 CTUD
6.6.1 CTU
Input/output Operand Data type
C xxx Constant(C0—C255) Word
Ccu Enable bit Boolean
R Enable bit Boolean
PV VW, IW, QW, MW, SMW, LW, AIW, AC, T, C,constant, *VD, *AC, *LD, SW Integer
CTU CU bit gets a high level and the current value of the
counter plus 1.When the current value is greater than or
oy CTU
equal to the preset value, the counter bit opens.When R
N gets a high level, the counter is restored.The maximum
by value of the counter is 32767.
Counter range: C xxx=C0 ~ C255

The counter number of each counter is different.

Example:
NETWORK 0
M0.0 C1
| @ o
MO.1

=]
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6.6.2 CTD

Input/output Operand Data type

Cxxx Constant(C0—C255) Word

Ccb Enable bit Boolean

LD Enable bit Boolean

PV VW, IW, QW, MW, LW, SMW, AC, T, C, AlW,constant, *VD, *AC, *LD, SW Integer
cTD The bit of CD is converted from 0 to 1 and the current

value minus 1. When the current value is equal to 0, the
oo <

counter is opened and counter stops count When the LD
bit is equal to 1,counter bit is restored and the preset value
is loaded into the current value.

Counter range: C xxx=C0~C255

Attention: The counter number of each counter is different.

Example:
NETWORK 0
MO0.0 Co
| o C
MO.1

100—PY
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6.6.3 CTUD

Input/output Data type
C xxx Constant(CO—C255) word
CU, CD Boolean
R Boolean
PV VW, IW, QW, MW, LW, SMW, AC, T, C, AlW,constant, *VD, *AC, *LD, SW Integer
cTUD CU bit gets a high level and the current value of the
5y ©iub counter plus 1.The bit of CD is converted from 0 to 1 and

counter is restored.

the current value minus 1. When the current value is
greater than or equal to the preset value, the counter bit
opens.The maximum value of the counter is 32767, and

the minimum value is -32768.When R gets a high level, the

Counter range: Cxxx=C0~C255

Attention: The counter number of each counter is different.

Example:
NETWORK (3

MO.0 [0

c2[5
-y CTUD

J)

MO.1 0

Ju)

MO.2 0

J)

e
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6.7 Floating point calculation

=I-{_7] Floating-Point Math
..... .D ADD_R
..... .D SUB_R
..... .D MUL_R
..... .D DI'|I|'_R
..... .D SQRT
..... .D SIN

..... .D COS

..... .D TAN

..... .D LN

..... .D E'S‘.P

..... .D PID

6.7.1 ADD-R&SUB-R

Input/output Operand Data type
IN1, IN2 VD, ID, QD, MD, SD, SMD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Real number
ADD-RESUB-R ADD-R:Adding N1 and N2, the result is put into the
output buffer.
ADD_R
B SUB-R:N1 minus N2, the result is put into the output
—IN1 ouTH buffer.
—{nz
N1, N2, and OUT are 32 bits of real numbers.
SUB_R IN1 + IN2 = OUT
—EN
IN1-IN2=0UT
—{mi1 ouTH
—{mz

Special memory bit:
SM1.0  Zeroresult
SM1.1  Overflow
SM1.2  Negative result

SM1.1 is used to indicate overflow errors and illegal values.
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Example:

NETWORK 0

MO0 (1 ADD_R

| |

I-I EM
30,234IN1 OUT|-VDO (20,55
50.32—IN2

M0.2 [1 SUB_R

| |

1 | EN
166.35-IN1 OUT}-VD10 [-323
553,58 —{IN2
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6.7.2 MUL - R&DIV -R

Input/output Operand Data type
IN1, IN2 VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
MUL - R&DIV - R
MUL - R:IN1 multiplied by IN2, the result is put into the
MUL_R output buffer.
—EN
DIV - R:IN1 divided by IN2,the result is put into the output
—N1 OuUTH-
—{nz buffer.
STV R IN1, IN2, and OUT are 32 bits of real numbers.
Nk IN1 * IN2 = OUT
N1 ouTH- IN1/IN2=0UT
—{nz

error conditions:
SM1.1  Overflow
SM1.3  The divisoris 0
Special memory bit:
SM1.0 Zero result
SM1.1  Overflow
SM1.2  Negative result

SM1.3 The divisoris O
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Example:

METWORK 0
M0.0 (1 MUL_R
| | e
1 1 EN
25.36—{IN1 OUTHVDO [912.3
36.25—IN2
M0.2 (1 DIV_R
| | =
| | EN
5693, 43—IN1 OUTHVD10 [2.21836
2566.53—IN2
6.7.3 SQRT
Input/output Operand Data type
IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
SQRT SQRT:Enter a 32 bits real number(IN).Take “IN” square

SQRT Formula:

JIN =0UT

error conditions:

SM1.1  Overflow

Special memory bits:
SM1.0 Zero result
SM1.1  Overflow

SM1.2  Negative result

SM1.1 is used for indicating overflow errors and illegal values.
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6.7.4 SIN

Input/output Operand Data type

IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number

ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
SIN SIN: Perform trigonometric operations on the input

radian value and put the result into OUT.You can use the

SIN angle value multiplied by 1.745329E-2 to get the value of

the radian.The value of the input “IN” is radian .

SM1.1 is used for indicating overflow errors and illegal

values.

error conditions:
SM1.1  Overflow
Special memory bit:
SM1.0 Zero result
SM1.1  Overflow

SM1.2  Negative result
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6.7.5 COS

Input/output  Operand Data type
IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
oS COS:Perform trigonometric operations on the input
radian value and put the result into OUT.You can use the
oS angle value multiplied by 1.745329E-2 to get the value of
T the radian.The value of the input  “IN” s radian .
= el SM1.1 is used for indicating overflow errors and illegal
values.

error conditions:
SM1.1  Overflow
Special memory bit:
SM1.0 Zero result
SM1.1  Overflow

SM1.2  Negative result

124



6.7.6 TAN

Input/output Operand Data type
IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
TAN TAN:Perform trigonometric operations on the input
radian value and put the result into OUT.You can use the
R TAN angle value multiplied by 1.745329E-2 to get the value of
| the radian.The value of the input  “IN” s radian .
—n ouTH
SM1.1 is used for indicating overflow errors and illegal
values.

error conditions:
SM1.1  Overflow
Special memory bit:
SM1.0 Zero result
SM1.1  Overflow

SM1.2  Negative result
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6.7.7 LN

Input/output Operand Data type

IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number

ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
LN

m LN: Use the input value to perform natural logarithm

calculation and put the resultin OUT.

The output value % 2.302585 = Natural logarithm of 10

SM1.1 is used for indicating overflow errors and illegal values.
error conditions:

SM1.1  Overflow

Special memory bit:

SM1.0 Zero result

SM1.1  Overflow

SM1.2  Negative result
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6.7.8 EXP

Input/output Operand Data type

IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number

ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
EXP

EXP:Input value is N and output value is @".

exp N is a real number.
—EN
SM1.1 is used for indicating overflow errors and illegal
—IN ouTH
values.
Example:

5 cube = 543=EXP(3*LN(5))=125

The cube root of 125 = 125/(1/3)=EXP(1/3)*LN(125))=5

5 cubic square root = 54(3/2)=EXP(3/2*LN(5))=11.18034
error condition:

0006 Indirect address

SM1.1 Overflow

Special memory bit:

SM1.0 Zeroresult

SM1.1  Overflow

SM1.2  Negative result
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6.7.9 PID

Input/output  Operand Data type

TBL VB Byte

LOOP Constant(0 to 7) Byte

PID According to the parameters in the TBL, PID

instruction performs the PID operation. Up to 8 PID

PID instructions can be used in the program, the value

of LOOP is the loop number of PID.PID loop number

TABLE
LOQP

can not be the same, otherwise it will cause

interference. Parameters in the TBL parameter

table includes: Process, set value, output, gain, sampling time,

integration time, differential time, the last time integral term, the last
time the amount of the process.

The parameter table contains 36 bytes:

Offset Meaning Format Type Explain
0 DINT Input 0.0~1.0
PV, Process npu
quantity
4 i DINT Input 0.0~1.0
SP, Set point P
8 Mn Output value DINT Input/Output 0.0~1.0
12 Kc gain Input Ratio constant
16 Ts Sampling time DINT Input Ms Positive
20 T, Integral time DINT Input S Positive
24 T, Differential time DINT Input S Positive
28 M|, , Lasttime DINT Input/Output | Last time
. integral value
integral value
32 i DINT Input/Output | Last ti
PV Llasttime nput/Outpu ast time
process
process
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Mathematical formula of PID loop instruction:

M. = MP, + MI, + MD,

o M, : Output value
e MP, : Proportion term
o MI, : Integral term

e MD, : Differential term

Proportion term

MP, = K. % (SP, — PV,)

e MP, : Proportion term
e K. : gain
e SP. : Set point

e PV, : Process quantity

Integral term:

MIn = KL‘ * Ts / TI * (SPn - PVn) + M]:n*l

e MI, : Integral term

e K. : gain

e T. : Sampling time

e T, : Integral time

e SP, : Set point

e PV, : Process quantity

e MI,, : Last time integral term

Differential term:

MD, = K. * T, / T, * (Pvn*l - PVn)

e MD, : Differential term

129



K. : gain

T, : Differential time

T, : Sampling time

PV., : Last time process variable

PV, : Process variable
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6.8 Integer operations

5-{Z1 Integer Math
..... 1] ADD_I
..... 1] ADD_D
..... 1] SUB_I
..... 1] SUB_D
..... 1 MuL
..... 1 MuL_I
..... 1 MUL_D
..... 1] DIV

..... 1 DIV_I
..... 1 DIV.D
..... 1 INC_E
..... 1 INC_W
..... 1 INC_D
..... 1] DEC_B
..... 1] DEC_W
..... 1] DEC_D

6.8.1 ADD-I&SUB-I

Input/output Operand

Data type

IN1, IN2 VW, IW, QW, MW, SW, SMW, T, C, AC, LW, AlW,constant, *VD, *LD, *AC  Integer

ouT VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *LD, *AC Integer
ADD-I&SUB-I ADD-I: IN1 + IN2 = OUT Both input and output are 16
bits integers.
ADD_I
- SUB-I: IN1-IN2 = OUT Both input and output are 16 bits
—{mi1 oUTH- integers.
—nz
IN1+IN2=0UT
SuB_1 IN1-IN2 = OUT
—EN
SM1.1 is used for indicating overflow errors and illegal
—IN1 ouTH
—Nz values.

error conditions:
0006 Indirect address

SM1.1 overflow
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Special memory bit:

SM1.0
SM1.1
SM1.2
Example:
NETWORK 0

MO.0 1

Zero result
overflow

Negative result

ADD_I

EN
VWO [100] —IN1 OUT|-VW4 (556
VW2 [455) IN2

SUB_I

EN
VW6 [158] —JIN1 OUTl-vw 10 [-7507
VWS (7953 N2
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6.8.2 ADD- DI & SUB- DI

Input/output Operand

Data type

IN1, IN2 VD, ID, QD, MD, SMD, SD, LD, AC, HC,Constant, *VD, *LD, *AC Double integer
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Double integer
ADD- DI & SUB- DI ADD-DI: IN1 +IN2 =0UT Both input and output are 32
bits integers.
ADD_D
—EN SUB- DI:IN1-IN2=0UT  Both input and output are 32
—{n1 OUTH bits integers.
—IN2
IN1 +IN2 =0UT
SUB_D IN1 - IN2 = OUT
—EN
SM1.1 is used for indicating overflow errors and illegal
—IN1 ouTH
vz values.

error conditions:
0006 Indirect address
SM1.1 overflow
Special memory bit:
SM1.0 Zero result
SM1.1 overflow
SM1.2 Negative result

Example:

M0.0 (1 ADD_D

]

VDO [159631] —IN1 QUT—VDE (1715586
VD4 (1560235 qIN2

SUB_D

=
[}
—
[}
-
[
I
iy}
F

[a 3]
[=}]
o
|

M1 OUTHVD20 | 15428410
VD16 (23255 —IN2
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6.8.3 MUL & DIV

Input/output Operand Data type
IN1, IN2 VW, IW, QW, MW, SW, SMW, T, C, LW, AC, AIW,constant, *VD, *LD, *AC Integer
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Double Integer
MUL & DIV MUL:IN1 X IN2= OUT Input 16 bits integers and output
T 32 bits integer.
- DIV: IN1/IN2= OUT Input 16 bits integers and the
N1 ouT— output result is 32 bits.The result includes a 16 bits
—INzZ
remainder (high) and a 16 bits quotient (low).
DIV . i
_En IN1 * IN2 = OUT
IN1/IN2 =0UT
—IN1 ouTH
—IN2

SM1.1 is used for indicating overflow errors and illegal values.
error conditions:

0006 Indirect address

SM1.1  overflow

SM1.3  The divisoris O

Special memory bit:

SM1.0 Zero result

SM1.1  overflow

SM1.2  Negative result

SM1.3 The divisoris O
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Example:

NETWORK 0
MO0.0 1 MUL
| EN
VWO [1234] N1 OUT|-VD100 (7006652
VW2 (5575 N2
DIV
EN
VW4 (1528 N1 OUTH-VD104 (262398
VW6 (6 —{IN2
6.8.4 MUL -| & DIV-I
Input/output Operand Data type
IN1, IN2 VW, IW, QW, MW, SW, SMW, T, C, LW, AC, AlW,constant, *VD, *LD, *Ac Integer
ouTt VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC Integer
MUL -1 & DIV-1 MUL -I: IN1 * IN2 =OUT Both input and output are 16
UL T bits integers.
- DIV-l: IN1/IN2=0UT Both input and output are 16 bits
—{n1 ouTH- integers. Output is quotient.There is no remainder.
—mz
If the output is larger than a word, then set overflow
DIV_I .
e bit.
IN1 * IN2 = OUT
—N1 OUTH
—N2 IN1/IN2=0UT

SM1.1 is used for indicating overflow errors and illegal values.
error conditions:

0006 Indirect address

SM1.1  overflow

SM1.3  Thedivisoris O
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Special memory bit:

SM1.0  Zero result
SM1.1  overflow
SM1.2  Negative result
SM1.3  The divisoris 0
Example:
NETWORK 0
MO0 1 MUL_I
| |
| | BN
VW0 (123 —IN1 OUTvwa [246
VW2 (2 N2
DIV I
=
VW4 [1525] HIN1 OUT Vw10 (33
VW5 (45 —INZ
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6.8.5 MUL -DI & DIV -DI

Input/output Operand Data type
IN1, IN2 VD, ID, QD, MD, SMD, SD, LD, HC, AC,constant, *VD, *LD, *AC Double integer
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Double integer
MUL -DI & DIV -DI .
MUL -DI: IN1 * IN2 =0OUT Both input and output are 32
MUL_D bits |
e its integers.
DIV -DI: IN1/IN2 =0OUT Both input and output are 32
—{in1 OUT}-
—inz bits integers.
DIV D Output is quotient.There is no remainder.
- IN1 * IN2 = OUT
IN1/IN2=0UT
—{in1 OUT}-
—{inz

SM1.1 is used for indicating overflow errors and illegal values.
error conditions:

0006 Indirect address

SM1.1  overflow

SM1.3  Thedivisoris 0

Special memory bit:

SM1.0  Zeroresult

SM1.1  overflow

SM1.2  Negative result

SM1.3  Thedivisoris 0

Example:
NETWORK 0
MO0 (1 MUL_D
| |
{ | EN
VDO (10546 <IN1 OUT|-VD8 (274196
VD4 (26 —{IN2
DIV_D
EN
VD20 [1000] <IN1 OUT|-VD28 38
VD24 [26) —{IN2
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6.8.6 INC-B & DEC-B

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
ouT VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC Byte
INC-B & DEC-B INC-B: IN+1=0UT Both input and output are 8 bits
integers.
INC_B
—En DEC-B:IN-1=0UT Both input and output are 8 bits
integers.
—IN ouTH

The two instructions operations do not take symbols.

BT IN+1=0UT
—EN IN-1=0UT
—IN ouTH
error conditions:
0006 Indirect address
SM1.1  overflow
Special memory bit:
SM1.0  Zeroresult
SM1.1  overflow
Example:
NETWORK 0
MO0 (1 INC_B
11 EN
VBO (62 —{IN OUT|-VBD (52
DEC_B
EN
VB1 194 —IN OUT|-VB1 [194
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6.8.7 INC-W & DEC-W

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, AC, AIW, LW, T, C,constant, *VD, *LD, *AC Integer
ouT VW, IW, QW, MW, SW, SMW, LW, AC, T, C, *VD, *LD, *AC Integer
INC-W & DEC-W INC-W:IN+1=0UT  Bothinput and output are 16
bits integers.
INC_W
—En DEC-W:IN-1=0UT Both input and output are 16
™ ouTL bits integers.
The two instructions operations take with symbols
DEC W (16#7FFF > 16#8000).
B IN+1=0UT
—N ouTH IN-1=0UT

error conditions:
0006 Indirect address
SM1.1  overflow
Special memory bit:
SM1.0  Zero result
SM1.1  overflow

SM1.2  Negative result

Example:
NETWORK 0
MO.0 1 mC_w
| |
1 | =
VWD (50474 —{IN OUT VW0 [50474
DEC_W
EN
VW10 [ 15062 <IN OUTHVw 10 (15062
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6.8.8 INC -DW & DEC -DW

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, AC, HC,constant, *VD, *LD, *AC Double integer
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double integer
INC -DW & DEC -DW INC-DW:IN +1=0UT Both input and output are 32
bits double integers.
INC_D
—En DEC-DW:IN-1=0UT Both input and output are 32
bits double integers.
—IN OUTH
IN+1=0UT
DEC D IN-1=0UT
—EM The two instructions operations take with symbols.
N OuUTE (16#7FFFFFFF > 16#80000000).

error conditions:
0006 Indirect address
SM1.1  overflow
Special memory bit:
SM1.0  Zero result
SM1.1  overflow

SM1.2  Negative result

Example:
NETWORK 0
M0.0 (1 MC_D
| |
| | En
VDO (105176 <IN QUT|-VDO (105176
DEC_D
EN
VD10 [4294362120] —{IN OUT|-VD10 (4224362120
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6.9 Interrupt

—I:| Interrupt

..... «+3 _EREF_[}
fenxty -{ENI)
<1 -[DISI)
] ATCH
~{] DTCH
frf] CLR_EWNT

6.9.1 ENI & DISI

Operand Data type

Nothing Nothing

ENI & DISI

— Ent )

— D151 )

Interrupt Events:

Interrupt enable CENI):If the instruction is activated, all

interrupts can be used.

Interrupt disable (DISI) :If the instruction is activated,

all interrupts can not be used.

When the DISI instruction is used, the interrupt events

will be queued.

I1.2 Rising edge PLC EVENT INPUTPO | O Highest priority
I1.4 Rising edge PLC EVENT INPUTP1 1 High priority
Timer interrupt O | PLC EVENT TIMERO 10 | Low priority
Timer interrupt 1 | PLC EVENT TIMERI 11 Lowest priority
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Example:

NETWORK, 0
SM0. 1 ATCH
|

o—{iNT
10—{EVENT
L { Enp )
M0, 1 DTCH
|
10—{EVENT
M0, 2
| (orst )
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6.9.2 RETI instruction

Operand Data type

Nothing Nothing

RETI instruction

RETI: When the Logic in front of the RETI instruction is 1,

PLC execution returns from interrupt.

—(rem )

Interrupt Events:

I1.2 Rising edge PLC_EVENT INPUTPO | O Highest priority

I1.4 Rising edge PLC EVENT INPUTP1 1 High priority

Timer interrupt O | PLC EVENT TIMERO 10 | Low priority

Timer interrupt 1 | PLC EVENT TIMER1 11 Lowest priority

Interrupt use guide

Interrupt routine offers a quick response to a particular internal or external event.
Interrupt routine should be concise and efficient, so it can accelerate the speed of
execution.

Limit: DISI, ENI, HDEF, LSCR, and END instructions can not be used in the interrupt
routine.

Example:

METWOREK 1
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6.9.3 ATCH

Input/output Operand Data type
INT Constant 0-127 Byte
EVNT Constant 0-33 Byte

ATCH

ATCH:The interrupt event (EVNT) is connected to the

ATCH
_leng interrupt routine number (INT) by the “ATCH” instruction ,
i and then activates the interrupt event.
—EVENT

You can attach more than one interrupt events to an interrupt routine.However, an
interrupt event can not be attached to the multiple interrupt routines.When you
attach an interrupt event to an interrupt routine, the interrupt is automatically
enabled.When the DISI instruction is used, the interrupt events will be queued.

If you want to disable a single interrupt event, you can use the "DTCH" instruction.

Interrupt Events:

I1.2 Rising edge PLC EVENT INPUTPO | O Highest priority

I1.4 Rising edge PLC EVENT INPUTP1 |1 High priority

Timer interrupt O | PLC EVENT TIMERO 10 | Low priority

Timer interrupt 1 | PLC EVENT TIMER1 11 Lowest priority
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Exampl
METWORK 0

5M0.1

e:

VDO increases by 1 every 100ms

NETWORK 1

MOVE_D

ouT

VDo

Timed interrupt (Event 10)

SMB34 Timed Interrupt 0: Time interval value (in 1 ms increments from 1 ms to 255 ms**),

5M0.0 MOVE_B
[
| EN
100N OUT}-5ME34
ATCH
EN
1-INT
10—EVENT
{ END )
NETWORK, 2

v | main nTo)INT_1 (INT1} SBR_0 (SBRO)

Notes:

Timed interrupt (Event 10)

SMB34 Timed Interrupt O: Time interval value (in 1 ms increments from 1 ms to 255 ms**).

Timed interrupt (Event 11)

SMB35 Timed Interrupt 1: Time interval value (in 1 ms increments from 1 ms to 255 ms**).
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NETWORK O

SM0.0 ADD_D

| |

i I EM

VDO—IN1 OUTHVDa
1IN2

NETWORK 1
MNETWORK 2
NETWORK 3
NETWORK 4

b | bl MIAININTOY INT_1 [INT1) SBR_0 (SBRO}”

“ATCH” instruction only needs to be connected once.
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6.9.4 DTCH

Input/output Operand Data type
EVNT Constant (0-33) Byte
DTCH Interrupt separation (DTCH) instruction cancels the
association between interrupt event (EVNT) and interrupt
N DTCH routine, and disables the interrupt event.
The interrupt event (EVNT) is connected to the interrupt
han routine number (INT) by the “ATCH” instruction , and then

activates the interrupt event.

You can attach more than one interrupt events to an interrupt routine.However, an
interrupt event can not be attached to the multiple interrupt routines.When you
attach an interrupt event to an interrupt routine, the interrupt is automatically
enabled.When the DISI instruction is used, the interrupt events will be queued.

If you want to disable a single interrupt event, you can use the "DTCH" instruction.

Interrupt Events:

I11.2 Rising edge PLC EVENT INPUTPO | O Highest priority

I1.4 Rising edge PLC EVENT INPUTP1 1 High priority

Timer interrupt O | PLC EVENT TIMERO 10 | Low priority

Timer interrupt 1 | PLC EVENT TIMERI 11 Lowest priority
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Example:

NETWORK, 0
SM0. 1 ATCH
|

0—{INT

10 —EVENT

——{ EnI )

M. 1 DTCH
|

10 —EVENT
M0.2
| (orst )
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6.9.5 Clear interrupt event

Input/output Operand

EVNT Constant

Clear interrupt event

CLR_EVNT

EVENT

Interrupt Events:

Data type

Byte

CLR - EVNT instruction will remove all types of EVNT
interrupt events in interrupt queue. This instruction is

used for removing unnecessary interrupts.

I11.2 Rising edge PLC EVENT INPUTPO | O Highest priority
I1.4 Rising edge PLC_EVENT INPUTP1 |1 High priority
Timer interrupt O | PLC EVENT TIMERO 10 | Low priority
Timer interrupt 1 | PLC EVENT TIMER1 11 Lowest priority

Example:

METWOREK 2

5M0.0
| |

CLR_EVNT

13—EVENT
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6.10 Logic operation

={_7] Logical Operations

6.10.1

INV_B
INV_W
INV_DW
WAND_B
WAND_W
WAND_D
WOR_B
WOR_W
WOR_D
WXOR_B
WXOR_W
WXOR_DW

INV -B

Input/output Operand

IN

ouT

Data type

VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte

VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD Byte

INV-B

IW_B

OUTH—

error condition:

0006

Indirect address

Special memory bit:

SM1.0 Zero result

Example:

INV -B: The instruction performs the complement

operation to the input byte and puts the result in OUT.
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Data type

word

word

NETWORK 0
M0.0 (1 INV_B
T
VBO [16%11) —IN OUT|-VB1 [16%EE
6.10.2 INV -W
Input/output Operand
IN VW, IW, QW, MW, SW, SMW, T, C, AIW, LW, AC,constant, *VD, *AC, *LD
ouT VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *AC, *LD
INV -W
INV -W:The instruction performs the complement
V_W . . )
ey operation to the input word and puts the result in OUT.
—{m ouT}-

error condition:
0006 Indirect address
Special memory bit:

SM1.0 Zeroresult

Example:

METWOREK O

MO.0 1

1IN

NV_W

ouT]
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6.10.3 INV -DW

Input/output Operand Data type

IN VD, ID, QD, MD, SD, SMD, LD, HC, AC,constant, *VD, *AC, *LD Double word

ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD Double word
INV -DW

INV_DW

INV -DW:The instruction performs the complement

operation to the input word and puts the result in OUT.

error condition:

0006 Indirect address

Special memory bit:

SM1.0 Zeroresult

Example:
NETWORK 0
M0.0 (1 INV_DW
L]
VDO [16#11111111]—IN OUT|-VD10 |16 #EEEEEEEE
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6.10.4 WAND-B. WOR -B. WXOR -B

Input/output Operand Data type
IN1, IN2 VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
ouT VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD Byte
WAND-E. WOR -B- WAND -B:The instruction performs “And calculation”
WXOR -B on IN1 and IN2.Then puts the result in out.
WOR -B:The instruction performs “OR calculation” on
WAND_B
| IN1 and IN2.Then puts the result in out.
—IN1 ouTH WXOR -B:The instruction performs “XOR calculation”
—INZ
on IN1 and IN2.Then puts the result in out.
WOR_B
—EN
error condition:
—IN1 ouTH
—nz 0006 Indirect address
WXOR_B Special memory bit:
Nk SM1.0  Zero result
—IN1 ouTH
—IN2
Example:
NETWORK 0
M0.0 (1 WAND_B
| EN
16#FF| —IN1 OUT[-VBG | 162AA
VB1 [15=AA] —IN2
WOR_B
EN
VB2 [15#AA] —IN1 OUT-VB7 [ 16#FF
3 [16#55] —IN2
WXOR_B
EN
16#FF] —{IN1 OUT[-VB8 |16%FF
16#00] —IN2
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6.10.5 WAND-W. WOR -W. WXOR -W

Input/output
IN1, IN2

ouT

Operand

VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *AC, *LD

Data type

VW, IW, QW, MW, SW, SMW, T, C, AC, LW, AlW,constant, *VD, *AC, *LD word

word

WAND -W:The instruction performs “And calculation”

WAND-W . WOR -W .
WXOR -W on IN1 and IN2.Then puts the result in out.
WAND_W WOR -W:The instruction performs “OR calculation” on
—EN
IN1 and IN2.Then puts the result in out.
—IN1 ouTH . . » o
. WXOR -W:The instruction performs “XOR calculation
on IN1 and IN2.Then puts the result in out.
WOR_W
—EN
-1 ouT— error condition:
—mz
0006 Indirect address
WXOR_W
—En Special memory bit:
M1 auT— SM1.0 Zero result
—mnz
Example:
MO0 1 WAND_W
-
VWO (1621010 N1 OUTHVW12 (1621010
VW2 [16#1111] —IN2
WOR_W
EN
VW4 [1621010] <IN1 OUT-VW14 (1621010
VW6 [16#0000] —IN2
WXOR_W
EN
VW8 [16#1010] —IN1 OUT-VW16 (1620110
VW10 (161100 —{IN2
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6.10.6 WAND- DW., WOR -DW. WXOR -DW

Input/output Operand Data type
IN1, IN2 VD, ID, QD, MD, SMD, AC, LD, HC,constant, *VD, *AC, SD, *LD  Double word
ouT VD, ID, QD, MD, SMD, LD, AC, *VD, *AC, SD, *LD Double word
WAND- DW - WOR -DW-. | WAND -DW:The instruction performs “And calculation”
WXOR -DW on IN1 and IN2.Then puts the result in out.
WAND_D WOR -DW:The instruction performs “OR calculation” on
—EN
IN1 and IN2.Then puts the result in out.
—IN1 ouTH . . “ -
o WXOR -DW:The instruction performs “XOR calculation
on IN1 and IN2.Then puts the result in out.
WOR_D
—EN
s oUTL error condition:
gL 0006 Indirect address
WXOR_DW Special memory bit:
—EN
SM1.0  Zeroresult
—IN1 ouTH
—IN2Z
Example
MO0 |1 WAND_D
| | EN
I |-
VDO [16#10101010] —IN1 OUT|-VD24 [16%10101010
WD4 [16#11111111] —|IN2
WOR_D
EN
VD8 [16#10101010] —IN1 OUT|-VD28 [16%11111111
VD12 [16201010101—{IN2
WXOR_DW
EN
VD16 [16%11110000—{IN1 OUT|-VD32 [16£00000101
VD20 (1611110101 —{IN2
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6.11 Move
=-{Z7 Move

----- {] MOVE_E
----- ] MOVE_W
----- {] MOVE_D
----- 1] MOVE_R
----- {] BLKMOV_B
----- 1] BLKMOV_W
----- {] BLKMOV_D
..... 1] SwWAP

----- {] MOV_BIR
----- ] MOV_BIW

6.11.1 Byte move

Data type
Byte

Byte

MOV -B:The instruction moves the input byte (IN) to the

Input/output Operand
IN VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC
Byte move
MOVE_B value.
—En
error condition:
—m ouTH
0006 Indirect address
Example:
NETWORK 0
MO0 [ 1 MOVE_B
]
VBO 255 —{IN QUTHVEL [255
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6.11.2 Word move

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, constant, AC, *VD, *AC, *LD word. integer
ouTt VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, *VD, *AC, *LD word. integer
Word move MOV -W:The instruction moves the input word (IN) to
the output word (OUT), which does not change the
MOVE_W original value.
—EN
error condition:
—N oUT}H-
0006 Indirect address
Example:
NETWORK 0
M0.0 (1 MOVE_W
| | e
| | EN
YWO [32763] <IN OUTHVwW2 (32763
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6.11.3 Double word move

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, HC, &VB, &IB, &QB,
&MB, &SB, &T, &C, &S MB, &AIW, &AQW AC,
constant, *VD, *LD, *AC Double word, double integer

ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double word, double integer

MOV -DW:The instruction moves the input double word
Double word move

(IN) to the output double word (OUT), which does not

MOVE_D change the original value.

You can use the "MOVE-D" instruction to create a

pointer.

error condition:

0006 Indirect address

Example:

METWOREK 0

M0.0 [1 MOVE_D

]

VDO [100368] qIN OUTH—vD4 [ 10085
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6.11.4 Real number move

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, AC,constant, *VD, *LD, *AC Real number
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Real number
Real number move MOV -R:The instruction moves the input real number (IN)

to the output real number (OUT), which does not change

MOVE_R the original value.
—En
error condition:
—m ouTH )
0006 Indirect address
Example:
METWORK 0
MO0 1 MOVE_R
| |
| | EM

VDO [235.56] —IN OUTH—VD4 [235.56
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6.11.5 BLKMOV -B

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
ouT VB, IB, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
. e ”» . . 114 »
BLKMOV -B These successive “N” bytes which start with  “IN are
moved to OUT.
ENBLK"{W-B The range of N is from 1 to 255.
error conditions:
M ouT—
N 0006 Indirect address
0091  Operating number is out of range
Example:
METWORK 0
M0.0 (1 BLKMOV_B
| EN
VBO (135 —IN OUT|-VB100 (135
3N
Status Chart
Address Data Type  Value
Ma.0 BOOL 1
VBOD LSINT 135
VE1 LSINT 153
VB2 LSINT 255
VE100 LSINT 135
VE101 LSINT 153
VE102 LSINT 255
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6.11.6 BLKMOV -W

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, *VD, *LD, *AC word
N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte
ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AQW, *VD, *LD, *AC word
BLKMOV -W B‘I‘_Kl\/’I’OV -W:These successive “N~ words which start with
IN are moved to OUT.
The range of N is from 1 to 255.
BLKMOV_W
N error conditions:
_LN ouTE 0006 Indirect address
0091  Operating number is out of range
Example:
NETWORK 0
M0.0 (1 BLKMOV_W
| EN
VWO [100] —IN OUT|-VW 100 [ 100
3N
Status Chart
Address Data Type  Value
MD.0 BOOL 1
VW0 INT 100
Vi 2 INT 101
Vil 4 INT 102
Wi 100 INT 100
VW 102 INT 101
Vi 104 INT 102
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6.11.7 BLKMOV -D

Input/output Operand Data type
IN, OUT VD, ID, QD, MD, SD, SMD, LD, *VD, *AC, *LD Double word
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD  Byte
BLKMOV -D BLKMOV - D: These successive “N” double words which
start with  “IN”  are moved to OUT.
BLKIOV D The range of N is from 1 to 255.
T error conditions:
:LN ouT= 0006 Indirect address
0091 Operating number is out of range
Example:
NETWORK 0
M0.0 (1 BLKMOV_D
.|
VDO [15563] <IN OUT|-VD100 (15563
3N
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6.11.8 SWAP

Input/output  Operand
IN VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *AC, *LD
SWAP
SWAP:The instruction interchanges high byte and low
STAP byte of the input word.
—{EN "
error conditions:
—i 0006 Indirect address
Example:
NETWORK 0
M0.0 [0] SWAP
| | | | -
JEl | P =
VW0 [16#ABCD] <IN
4 | MAIN ONTO) “INT_1 (INT1) “SER_0 (SBR0)
15 Chart
Address Data Type  Value Forced Address
M0.0 BOOL 0
Vo WORD 16 #ABCD
NETWORK 0
M0.0 [1] SWAP
| | | | -
| 1 P EN
VW0 [16#CDAB] <IN
410+ MAIN GNTO),“INT_1 (INT1) “SBR_0 (SBRO)
15 Chart
Address Data Type  Value Forced Address
M0.0 BOOL -1
VW0 WORD 16 #CDAB
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6.11.9 MOV -BIR

Input/output Operand Data type
IN IB, *VD, *LD, *AC Byte
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD byte
MOV -BIR MOV -BIR:Instruction reads the actual input value(byte),then

writes the value to OUT. The process image register is not

MOV_BIR updated.
—EN
error conditions:
—IM
—ouT 0006 Indirect address

6.11.10 MOV -BIW

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD  byte
ouT QB, *VD, *LD, *AC byte
MOV -BIW MOV -BIW: The instruction writes the input value(IN) to

the actual input(OUT) and update the corresponding

MOV_BIW ] ]
_len process image register.
- error conditions:
—1OUT 0006 Indirect address
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6.12 Program control

=-{_7] Program Contral

----- <3 -{SCRT)
----- <3 -{SCRE)
----- <y -(RET)
----- < -{END)
----- <3 -{STOF)
----- <3 -{WDR)
----- {] DIAG_LED

6.12.1 FOR. NEXT

Input/output Operand Data type
INDX VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC Integer
INIT VW, IW, QW, MW, SW, SMW, T, C, AC, LW, AlW,constant, *VD, *LD, *AC  Integer
FINAL VW, IW, QW, MW, SW, SMW, LW, T, C, AC, AlW,constant, *VD, *LD, *AC  Integer
FOR instruction executes instructions between FOR and
FOR. NEXT NEXTYou have to specify the current cycle count (INDX),
start value (INIT), and end value (FINAL).NEXT (NEXT)
N FOR instruction marks the end of the FOR loop, and the top
value of the stack is set to 1.Use FOR/NEXT to set the
D number of loops.Each FOR instruction requires a NEXT
—INTTAL instruction.FOR/NEXT loops can be nested with 8
—FINAL FOR/NEXT loops.After each execution of the FOR and
NEXT instructions, the INDX value is increased, and the
—(NE.'&TJ result is compared with the end value.If the INDX is

greater than the end value, the loop terminates.

error condition:

0006 indirect address
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Example:

NETWORK 0
M0.0 (1 FOR
| | | |
| | 1 P En

VWO (101 —INDEX
1—{INTTTAL
100—FINAL
METWORK 1
5M0.0 (1 NC_W
| |
| | EM
YW100 (100 —IN ouTvw100 (100
METWORK 2
——{ NEXT )
NETWORK 3
Notes:

Cycle times are set to 100 times.At the end of the cycle, the value of VW100 is 100.
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6.12.2 Jump to label and label

Input/output Data type

n:constant (0~255) word

JMP instruction performs the branch operation to the

Jump to label and label program in the specified tag (n) . When the jump is

accepted, the top value of the stack is 1.
—( MP j LBL instruction signs the location of n.

You can use the "jump" instruction in the main

LBL program, subroutine, or interrupt routine.

You can't jump from the main program to a subroutine

or an interrupt routine.You can use the "jump"

instruction in the SCR segment, but the corresponding

"label" instruction must be located within the same SCR segment.

Example:
NETWORK 0

M0.0 (1 10

| | { e )

METWOREK 1

SMD.0 1 INC_W

| | EN

VW100 (33123 <IN OUTH—VW100 (35128

METWORE 2

- LBL

METWOREK 3

When the MO0.0 bit is 1, the value of VW100 is no longer increased.
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6.12.3 Sequence control relay

Input/output

n

Operand Data type

S Boolean

Sequence control relay

SCR instruction is good at dealing with repetitive

SCR

operations.

SCR: load the SCR section, you can use the SET
instruction.

SCRT: Jump to another SCR segment and close the
current SCR segment.

SCRE: The instruction signs the end of SCR segment.

Example:
MD.0 50.1
| | | | P
| | 1 P { 5]
METWORE, 1
50.1
N SCR
SMO.0 Q0.0
| | r
| | L )
Qo.1
T101 [100ms
M TOM
100—FT
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50.2

— SCRE ]

METWORK 2

50,2

- SCR

METWORK 3

5M0.0
| |

{ scRT )

Q0.2

— SCRE )

METWORK 4

Tio02
| |

Eamnt
p—

Q0.3

T102 [100m

IMN

TON

50.2

R
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6.12.4 Return from subroutine

Return from subroutine

RET: Return from the subroutine to the main program.

—(ReT )

Example:

Main program:

METWOREK O

MO.2 1 SBR_0

[ —

Subroutine:

METWOREK O

MO.0 [0

Jo] ( ReT )

METWORK 1

5M0.0 1 INC_D

.|

VD100 (65723 —IN OUT—VD100 (65723

When the MO0.0 bit is 1, return from the subroutine, the following program will no

longer be scanned.

M0.0 [1
| | v
[ | { RET ]
METWORK 1
SM0.0 (1 NC_D
T
VD100 [234445) —{IN OUTHVD100 (234446
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6.12.5 Conditional end

Conditional end
The END instruction terminates the user program .

Notes:

— (e ) You can use the "END" instruction in the main program,

but can not be used in subroutine or interrupt routine.

Example:

METWOREK O

M0.0 [1 INC_W

]

VW0 (34380 —IN OUTH—VW0 [34380

METWOREK 1

MO.1 /1

| | ( Eno )

METWOREK 2

M0.2 1 NC_D

™

VD100 (21826 <IN OUT—VD100 (21526

When the MO0.1 bit is 1, the program will not be scanned.
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6.12.6 STOP

STOP instruction: STOP

Example:

METWORK 0

MO.0 1 INC_W

™1

VWQ [15500] —IN OUT VW0 (15500

METWORK 1

MO.1 1

| (sToP )

METWORE 2

MO.2 1 INC_D

™1

VD100 |55

0
[

5 —IN QOUT VD100

oo
Lo
[5E)
L]

When the MO0.1 bit is 1, PLC converts to the STOP mode, all the programs stop

running.
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6.12.7 Watchdog Reset

Watchdog Reset

—{wor )

1.Communication

WDR clear watchdog time.When the scan cycle is
greater than the watchdog time, the WDR makes the
watchdog not issue a warning.

Using “WDR” instruction should be careful.The
following programs can be performed after the scan

cycle is completed.

2.1/0 update (except for immediate I/0)

3.Forced update

4.SM bits update

5.Run time diagnostic program

6.STOP (stop) instruction for interrupt routine

Attention :If you expect scan time will be more than 500 ms, you should use the

WDR instruction to re trigger the watchdog timer.

Example:

METWORK

{ woRr )

{ P )
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6.12.8 Diagnosis LED

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC String
Diagnosis LED
If the value of “EN” is 1, then the LCD will display the string
BIAC LED from “IN”.
—EN
—IN
Example:
NETWORK [
M0.0 [1] DIAG_LED
L]
VBO [Error]—IN

When the value of M0.0 is equal to 1,the LCD will display “Error”.
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6.13 Shift cycle

--{Z7] Shift/Rotate
----- ] SHL_B

----- 1 SHL_w
-----  SHLD

----- ] SHR_B
----- ] SHR_W
----- ] SHR_D
----- {] ROL_B
----- ] ROL_W
----- ] ROLD
----- {] ROR_B
----- ] ROR_W
----- {] ROR_D
----- {] SHRB

6.13.1 SHR -B & SHL -B

Input/output Operand Data type
IN VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
ouTt VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC Byte
SHR -B & SHL-B
SHR -B:Input byte "IN" and move N bits towards the
—EN - right.Then place the results in OUT.
I ouT|- SHL -B: Input byte "IN" and move N bits towards the
h left.Then place the results in OUT.
—en SR The moved out bits are filled with zero.If N is greater than
g ouTL or equal to 8, you can move up to 8 bits.
B SHR -B & SHL -B operations are not signed.

error conditions:

0006 Indirect address

Special memory bit:

SM1.0  Zero Result

SM1.1 Overflow



Example:

NETWORK 0
MD.0 (1 SHL B
| - |
| | EM
VBO (162 10) <IN OUT-VBO (16210
1IN
SHR_B
EN
VB10 (16208 N OUT|-VB10 (16203
1IN

When the value of M0.0 is 1, VBO moves a bit towards the left and VB10 moves a bit

towards the right.
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6.13.2 SHR -W & SHL -W

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC,constant, *VD, *LD, *AC word
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte
ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC word

SHR -W & SHL-W SHR -W:Input word "IN" and move N bits towards the

SHL_W right.Then place the results in OUT.
—EN
SHL -W: Input word "IN" and move N bits towards the
—{ ouTH .
Iy left.Then place the results in OUT.
The moved out bits are filled with zero.If N is greater than
SHR_W

—EN or equal to 16, you can move up to 16 bits.

m ouTl SHR -W & SHL -W operations are signed. Symbol bit can

_N be moved.

error conditions:
0006 Indirect address
Special memory bit:
SM1.0  Zero Result
SM1.1  Overflow
Example:
M0.0 |1 SHL_W
] K
VWO [1620040] <IN OUT VWO [ 1620040
2N
SHR_W
EN
VW10 (1620200 —[IN OUT VW10 [ 1620200
2N

When the value of M0.0 is 1, VWO moves two bits towards the left and VW10 moves

two bits towards the right.
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6.13.3 SHR -DW & SHL -DW

Input/output
IN
N

ouT

Operand

SHR -DW & SHL -DW

SHL D

OouTH—

SHR_D

OouT—

error conditions:
0006

Special memory bit:

VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC

VD, ID, QD, MD, SD, SMD, LD, AC, HC,constant, *VD, *LD, *AC

VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC

Data type
Double word
Double word

Double word

SHR -DW:Input double word "IN" and move N bits towards

the right.Then place the results in OUT.

SHL -DW: Input double word "IN" and move N bits towards

the left.Then place the results in OUT.

The moved out bits are filled with zero.If N is greater than

or equal to 32, you can move up to 32bits.

SHR -DW & SHL -DW operations are signed. Symbol bit can

be moved.

Indirect address

SM1.0 Zero Result
SM1.1 Overflow
Example:
MO.0 1 SHL_D
| | |
1 | EN
VDO [16200000020] —{IN OUT VDD
1M
SHR_D
EM
VD10 [16#00200000—IN OUT VD10
2=

When the value of M0.0 is 1,VDO moves a bit towards the left and VD10 moves two

bits towards the right.

178



6.13.4 ROR -B & ROL -B

Input/output Operand Data type
IN VB, IB, QB, MB, SMB, SB, LB, AC,constant, *VD, *LD, *AC Byte
N VB, 1B, QB, MB, SMB, SB, LB, AC,constant, *VD, *LD, *AC Byte
ouT VB, IB, QB, MB, SMB, SB, LB, AC, *VD, *LD, *AC Byte
ROR -B & ROL -B ROR -B & ROL -B :Instruction rotates the input byte to
T the right or to the left n bits and puts the result in the
—EM ) output byte (OUT).Rotation is cyclic.
_m Ut If N is greater than or equal to 8,the remainder of N/8 is
N the number of rotation bits.If remainder is equal to 0,
ROR_B Rotation operation is not performed and the value of
T SM1.0 is 1.If the rotation operation is performed, the
—M ouTH- final rotation bit is copied to overflow bit (SM1.1).
N

error conditions:

0006 Indirect address

Special memory bit:

ROR -B & ROL -B operations are not signed.

SM1.0  When the value of the loop is zero, SM1.0 is set to 1.

SM1.1 Overflow bit

Example:
M0.0 (1 ROL_B
| | |
| | | EN
VBO (16202 <IN OUT|-VBO [ 16202
1—{N
ROR_B
EN
VB10 [16#03] <IN OUT|-VB10 [16#08
1M

When the value of M0.0 is 1,VBO moves a bit towards the left and VB10 moves a bit

towards the right circularly.
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6.13.5 ROR -W & ROL -W

Input/output Operand Data type
IN VW, T, C, IW, QW, MW, SW, SMW, LW, AC, AIW,constant, *VD, *LD, *AC  word
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte
ouT VW, T, C, IW, QW, MW, SW, SMW, LW, AC, *VD, *LD, *AC word
ROR -W & ROL -W ROR -W & ROL -W :Instruction rotates the input word to
the right or to the left n bits and puts the result in the
—EN RO output word (OUT).Rotation is cyclic.
e oUTL If N is greater than or equal to 16,the remainder of N/16
o is the number of rotation bits.If remainder is equal to 0,
N ROR_W Rotation operation is not performed and the value of
SM1.0 is 1.If the rotation operation is performed, the
::qN T final rotation bit is copied to overflow bit (SM1.1).

ROR -W& ROL -W operations are not signed.
error conditions:
0006 Indirect address
Special memory bit:
SM1.0  When the value of the loop is zero, SM1.0 is set to 1.

SM1.1 Overflow bit

Example:
MO0 (1 ROL_W
| | | |
| | 1 P EN
VWO (1620002 N OUTVW0 [ 1620002
1—{n
ROR_W
EN
VW10 [16%2000] <IN OUT VW10 [16#2000
2-N

When the value of M0.0 is 1,VWO0 moves a bit towards the left and VW10 moves two

bits towards the right circularly.
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6.13.6 ROR -DW & ROL -DW

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, AC, HC,constant, *VD, *LD, *AC Double word
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double word
ROR -DW & ROL -DW :Instruction rotates the input
ROR-DW & ROL-DW
double word to the right or to the left n bits and puts the
ROL_D ) o )
_n result in the output double word (OUT).Rotation is cyclic.
g ouTl If N is greater than or equal to 32,the remainder of N/32
i is the number of rotation bits.If remainder is equal to 0,
ROR_D Rotation operation is not performed and the value of
—EN
SM1.0 is 1.If the rotation operation is performed, the
—IN ouTH . . o . .
hy final rotation bit is copied to overflow bit (SM1.1).

ROR -DW& ROL -DW operations are not signed.
error conditions:

0006 Indirect address

Special memory bit:

SM1.0  When the value of the loop is zero, SM1.0 is set to 1.

SM1.1 Overflow bit

Example:
NETWORK, 0
M0.0 (1 ROL_D
| | | |
| | 1 P EN
VDO [16#00000002] —{IN OUT-VDO [ 16400000002
—N
ROR_D
EN
VD10 [16#20000000—IN OUTVD10 [16#20000000
2N
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6.13.7 SHRB

Input/output Operand Data type
DATA, S_BIT ,Q,M,SM, T,C,V,S, L Boolean
N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Boolean
SHRE SHRB instruction moves the DATA value to the shift
register. S_BIT specifies the lowest bit of the shift
—EN S register.N specifies the length of the shift register and the
i shift direction (shift plus = N, shift minus = -N).The moved
:i‘m out bit is placed in the overflow memory bit (SM1.1).The

instruction is defined by S_BIT and N.

error conditions:

0006 Indirect address
0091 Operating number is out of range
0092 Count field error

Special memory bit:

SM1.1 Overflow bit

Example:
NETWORK 0
M0.0 [0 SHRB
| | | |
1L} 1 P EN
M10.0 1] —DATA
V0.0 (1 —5_BIT
4N

When the value of M0.0 is 1, the value of M10.0 is moved to V0.0, the value of V0.0
is moved to V0.1, the value of V0.1 is moved to V0.2, the value of V0.2 is moved to
V0.3, the value of V0.3 is moved to SM1.1.

If N is negative, the shift direction is opposite.
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6.14 Character string
=-{Z7 String

..... {] STR_LEM
{] STR_CPY
{] SSTR_CPY
{] STR_CAT
L] STR_FND
- {1 CHR_FMND

6.14.1 String length

Input/output Operand Data type
IN VB,Constant string, LB, *VD, *LD, *AC Character string
ouT VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC Byte
] STR-LEN:Instruction output “IN” string length.
String length
The longest constant string is 126 bytes.
e STR_LEN error conditions:
0006 Indirect address
N ouTH-

0091 Operand range

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

Example:

METWORK O

MO.0 (1 STR_LEN

|| EN

VBO 71234557 —IN OUTHVB100 (&

When the string is "123456", the length of the string is 6.
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6.14.2 Copy string

Input/output Operand Data type

IN VB, Constant string, LB, *VD, *LD, *AC Character string

ouT VB, *VD, LB, *LD, *AC Character string
Copy string

STR-CPY:Instruction copies the “IN” string to the “OUT”

STR_CPY string.

The longest constant string is 126 bytes.

error conditions:
0006 Indirect address
0091 Operand range
ASCII constant string data type format:
String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

Example:
NETWORK 0
M0.0 (1 STR_CPY
™1
VBD ["123455"] —{IN OUT|-VB100 ["123455

When MO0.0 is 1,string starting with VBO is copied to the string starting with
VB100 .VB100 storage is an integer 6, VB101 storage is character "1", VB102 storage
is character "2", VB103 storage is "3", VB104 storage is "4", VB105 storage is "5",

VB106 storage is "6".
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6.14.3 SSTR-CPY

Input/output Operand Data type

Iput VB,Constant string, LB, *VD, *LD, *AC string

INDX, N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte

ouT VB, *VD, LB, *LD, *AC string
SSTR -CPY

SSTR-CPY:Copy a portion of the input string to the OUT

SSTR_CPY string.If the value of INDX is X,copy the string starting from

the xth character.The length of the copy string is N.

DX The longest constant string is 126 bytes.

error conditions:
0006 Indirect address
0091 Operand range
009B lllegal index
ASCII constant string data type format:
String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

Example:
NETWORK 0

M0.0 (1 SSTR_CPY

| |

| | EN

VBO ["1234567 <IN OUT|-VB100 ["234

2—{INDX
3N

Copy VBO string.Copy the string starting from the second character.The length of the

copy string is 3.The result is placed VB100.
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6.14.4 String catenate

Input/output Operand Data type
Input VB,Constant string, LB, *VD, *LD, *AC String
ouT VB, LB, *VD, *LD, *AC String

String Catenate

STR -CAT:Add the string specified by the IN to the string

STR_CAT specified by the OUT.

The longest constant string is 126 bytes.

error conditions:
0006 Indirect address
0091 Operand range
ASCII constant string data type format:
String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start
and end with double quotation marks ("string constant").

Example:

METWORK 0

MO.0 (1 STR_CAT

| - | | o |
1 | [ P EN

abc"—IM QUTHYB100 | 123abc

VB100 string is "123".After using the STR -CAT instruction, the VB100 string is

"123abc".
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6.14.5 STR -FIND

Input/output Operand Data type
IN1, IN2 VB, constant string, LB, *VD, *LD, *AC string
ouT VB, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC byte
STR -EIND STR -FIND:The instruction searches for the string IN2 in
the string IN1 .Search starts from the OUT start position.If
STR_FID you find a string that is the same as the string IN2, the
T first character position of the string is written to the
—IN1 outT— OUT.If you do not find IN2 in IN1,0UT is set to 0.The
e longest length of a single constant string is 126 bytes.The
longest comprehensive length of two constant strings is
240 bytes.

error conditions:
0006 Indirect address
0091 Operand range
009B lllegal index
ASCII constant string data type format:
String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

Example:
M0.0 (1 MOVE_B
| |
| | EN
1—{n OUT|-vB100 (5
STR_FND
EN
VBO ["1234567] —IN1 OUT|-VB100 (5
56" —IN2
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6.14.6 Look for the first character in the string

Input/output Operand Data type
IN1, IN2 VB, constant string, LB, *VD, *LD, *AC string
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC byte

Look for the first CHR -FIND: The instruction searches for the same character

characterin thestring | as the string IN2 in the string IN1.Search starts from the

OUT start position.If a match character is found, the

CHR_FND
N character position is written to OUT.If a match character is
—{m1 OUTH
—IM2

not found, the OUT is set to 0.

The longest length of a single constant string is 126

bytes.The longest comprehensive length of two constant strings is 240 bytes.

error conditions:

0006 Indirect address

0091 Operand range

009B lllegal index

ASCII constant string data type format:

String is a series of characters, each character is stored as a byte.The first byte of a
string defines the length of the string, that is the number of characters.If a constant
string is entered directly into the program editor or data block, the string must start

and end with double quotation marks ("string constant").

Example:
NETWORK 0
M0.0 1 MOVE_B
| |
| | EN
1IN OUT|-vB200 (&
CHR_FND
EN
VBO ["1234567 HIN1 OUT|-VB200 (6
VB100 "7 —{IN2
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6.15 Table
=-{Z3 Table

----- 1] FILL_N
----- {] AD_T_TBL
----- 1] TBL_FIND=
----- 1] TBL_FIND<>
----- 1] TBL_FIND<
----- 1] TBL_FIND>
..... .D LIFO

..... .D FIFO

6.15.1 Last in first out

Input/output Operand Data type
TBL VW, IW, QW, MW, SW, SMW, LW, T, C, *VD, *LD, *AC word
DATA VW, IW, QW, MW, SW, SMW, LW, AC, T, C, AQW, *VD, *LD, *AC integer

Last in first out

LIFO

—TEL DATA|-

error conditions:
0006 Indirect address
0091 Operand range
SM1.5 Empty list
Special memory bit:
SM1.5 Empty list

Table Format:

LIFO:Instruction moves the latest (or last) entry in the table
to the output memory address.Remove the last entry in
the table (TBL) and move the value to the location
specified by DATA.Each time the instruction is executed,the

number of entries in the table reduces 1.

VW200 The maximum number of entries
VW202 Entry count

w204 Data O

VW206 Data 1

VW208 Data 2
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For example:

PLC program:

METWORE 0

MQ.0 LIFO

| | | |

1 1 P En

VW 200 —TBL DATAVW300
Data block:
Adress Data Type Val

v | w200 INT 4

v | vwzo2 INT 4

v | V204 INT 1

v | Vw206 INT 2

v | VW208 INT 3

v | vwz10 INT 4
Analysis:

When the value of M0.0 is equal to 1, the last entry of the table will be deleted and the value of

the last entry of the table will be moved to “VW300".

NETWORK 0
MO0 [1] LIFO
| - | | o |
1 | | P EN
VW200 [4] —{TBL DATAVW300 [4]
VW200 INT 4
Vw202 INT 3
VW204 INT 1
VW206 INT 2
VW208 INT 3
VW210 INT 4

When the value of M0.0 is equal to 1 :
VW202=3
VW210 is invalid

VW300=4
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6.15.2 FIFO

Input/output Operand Data type
TBL VW, IW, QW, MW, SW, SMW, LW, T, C, *VD, *LD, *AC word
DATA VW, IW, QW, MW, SW, SMW, LW, AC, T, C, AQW, *VD, *LD, *AC integer
FIFO FIFO:Remove the first entry in the table (TBL) and move
the value to the location specified by DATA.All other
FIFO entries in the table move a location upward.Each time the
T instruction is executed,the number of entries in the table
—{TEL DATAF
reduces 1.

error conditions:

0006

Indirect address

0091 Operand range

SM1.5 Empty list

Special memory bit:

SM1.5 Empty list

Table Format:

VW200 The maximum number of entries
VW202 Entry count

W204 Data O

VW206 Data 1

VW208 Data 2
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For example:

PLC program:

NETWORK, 0
Mo.0 FIFD
| | | |
1 1 P EN
VW 200 —TBL DATA YW 300
Data block:
Adress Data Type Value
| VW 200 INT 4
| VW 202 INT 4
| VW 204 INT 1
| VW 208 INT 2
| VW 208 INT 3
W VW210 INT 4
Analysis:

When the value of M0.0 is equal to 1, the first entry of the table will be deleted and the value of

the first entry of the table will be moved to “VW300".

NETWORK 0
M0.0 [1] FIFO
| | | |
1 | 1 P EM
VWW200 [4] —{TBL DATA-vw300 [1]
V200 INT q
Vw202 INT 3
VW204 INT 2
VW206 INT 3
VW 208 INT 4
VW210 INT q

When the value of M0.0 is equal to 1 :
VW202=3
VW210 is invalid

VW300=1
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6.15.3 Add to table

Input/output Operand Data type
DATA VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC,constant, *VD, *LD, *AC integer
TBL VW, IW, QW, MW, SW, SMW, LW, T, C, *VD, , *LD *AC word
Add to table AD -T- TBL:The instruction adds the word (DATA) to the
table (TBL).The first value in the table is the maximum
AD_T_TBL length of the table .The second value is the entry count
T (EC),it specifies the number of entries in the table.Each time
—DATA TBL—
you add new data to the table,the number of entries adds
1.Table can contain up to 100 entries, not including the first

entry and the second entry.
error conditions:

0006 Indirect address
0091 Operand range
SM1.4 Table overflow
Special memory bit:

SM1.4 Table overflow

For example:

PLC program:

NETWORK 0

M0.0 [0] AD_T_TBL

| | | |

{1} | P EN

VW 300 [5] —DATA TBLvw200 [10]
Data block:
Adress Crata Type Value

v | vw200 INT 10

v | vwz02 INT 4

v | vwz04 INT 1

Vv | VW206 INT 2

Vv | vW208 INT 3

v | vwz10 INT 4
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When the value of MO.0 is equal to 1:

The value of VW202 + 1

The Table will have a new entry

The value of the new entry is equal to the value of VW300.

w200 [10]

194

METWORK, 0
M0.0 [1] AD_T_TBL
| | |
| | | EN
V300 [5] —|DATA TBEL

VY200 INT 10
V202 INT 5
VI 204 INT 1
V206 INT 2
VY205 INT 3
V210 INT 4
V212 INT 5



6.15.4 Memory fill

Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC,constant, *VD, *LD, *AC integer
N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte
ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AQW, *VD, *LD, *AC integer
Memory fill FILL-N: The input value of “IN” is written to the “OUT” N
continuous words.
i FILL_N The range of N is from 1 to 255.
error conditions:
—IM ouTH—
— 0006 Indirect address
0091 Operand range
Example:
METWORK, 0
Mo.0 1 FILL_M
|| EN
909 IN OUTvwio 229
2N
Status Chart
Address Data Type  Value
M0.0 EOOL 1
Yo INT 999
V2 INT 099
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6.15.5 Table Find

Input/output Operand Data type
TBL VW, IW, QW, MW, SW, SMW, LW, T, C, *VD, *LD, *AC word
PTN VW, IW, QW, MW, SW, SMW, AIW, LW, T, C, AC,constant, *VD, *LD, *AC integer
INDX VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC word
Table Find Table Find instruction:The instruction
searches the same data as “PTN” in the
TBL_FIND= TBL_FIND<
—EN —EN table. “Table Find” starts form the
| L entry specified by INDX.If a matching
™ ™ entry is found, the INDX points to the
—{INDK —INDX
TBL_FIND.. TBL_FIND> entry in the table.To find the next
—EN —EN
matching entry,you must add 1 to the
—TBL —TBL
P PN INDX before using the “Table Find”
=MD —MDX, . . . .
instruction.If matching entry is not

found, the value of INDX is equal to the number of entries.

For example:

PLC program:

NETWORK 0

TBL_FIND=

| e | EN

W 202—{TBL
3PN
WY\ 100 —{INDX
TBL_FIND...
EN

VW 202—TEL
I—FTN
YW 102 —INDX
TBL_FIND<
EN

VW 202—TBL
3—FTN
VW 104—{INDX

TBL_FIND=
EN

VW 202—TEL
34PN
VW 106 —{INDX
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Data block:

Adress Data Type Value
v | vw200 INT 10
v | vw202 INT 4
v | vwzo4 INT 1
v | vwz206 INT 2
v | w208 INT 3
v | vw210 INT 4
When the value of M0.0 is equal to 1:
NETWORK 0
M0.D [1] TBL_FIND=
™ P
VW 202 [4] —TBL
3—FTM
VW 100 [2] —{INDX
TBL_FIND...
EM
Vw202 [4] —{TBL
I—FTM
Vi 102 [0] —{INDX
TBL_FIND=
EM
Vw202 [4] —{TBL
3—PTM
VW 104 [0] —{INDX
TBL_FIND=>
EM
Vw202 [4] —{TBL
I—FTH
VW 106 [3] —{INDX

The table format of the “Table-Find” begins with the entry count.It doesn’t have the

“maximum number of entries”:

VW202  Entry Count
VW204 DataO
VW206 Datal
VW208 Data?2
VW210 Data3
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6.16 Timer
—{:l Timers

fee] TON
‘|:| TOMR
] TOF
“{] BGN_ITIME
fof] CAL_ITIME

6.16.1 Switch on delay timer

Input/output Operand Data type
TXXX constant(TO -T255) word

IN Enable bit Boolean
PT VW, IW, QW, MW, SW, SMW, LW, AIW, T, C, AC,constant, *VD, *LD, *AC integer

Switch on delay timer TON:When the value of the input “IN” is equal to 1,

timer starts time.Timer current value of Txxx is the

[y ToOm current time (a multiple of the time base).When the

T current value of the timer is equal to the preset time (PT),

the value of the timer bit is 1.When the value of the

input “IN” is equal to 0, timer current value is cleared.

TON, TONR and TOF timers have three kinds of resolutions. Each current
value is a multiple of the time base. For example, the number 50 in the
10 millisecond timer is 500 milliseconds.

Timer range:

Timer number Time base (ms) | Time range (s)
T0 1 65.535
T1~T4 10 655.35
T5~T31 100 6553.5
T32 1 65.535
T33~T36 10 655.35
T37~T63 100 6553.5
T64 1 65.535
T65~T68 10 655.35
T69~T95 100 6553.5
T96 1 65.535
T97~T100 10 655.35
T101~T127 100 6553.5
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Attention:
1.The value of each timer TXXX is different.

2.The resolution of the timer depends on the time base.For example, the error range

of the 10 millisecond timer is 10 milliseconds.

Example:
MO0 1 T101 [163
| |
| | - TON
100—PT
T102 (163
my  TONR
100—PT
T103 [0
M TOF
100—PT
METWORK 3
Ti01 1 Q0.0 1
| | [
| | { J
Tio2 1 Q0,11
| | i
| | (-
Ti03 1 Q0.2 1
|| { J
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6.16.2 TONR

Input/output Operand Data type

Txxx Constant(TO—T255) word

IN Enable bit Boolean

PT VW, IW, QW, MW, SW, SMW, LW, AIW, T, C, AC,constant, *VD, *LD, *AC Integer
TONR TONR:When the value of the input “IN” is equal to 1,

timer starts time.Timer current value of Txxx is the current

time (a multiple of the time base).When the current value

—|y TONR

of the timer is equal to the preset time (PT), the value of

the timer bit is 1.When the value of the input “IN” is equal

to 0, If the current value of the timer is less than the

preset value, timer current value is retained.Otherwise, the current value of the
timer is cleared.

Notes:

You can use TONR to accumulate multiple time intervals.

You can use the "recovery" (R) instruction to recover any timer.

You can only use the "recovery" instruction to recovery the TONR timer.

Example:

METWORK O
MO.0 1 T101 133
| |
|| o TONR

100—PT

T101 1 Q0.0 1
| | r
| | ()
M.10 T101 1
| | ¢
) {rR )

200



6.16.3 Disconnect delay timer

Input/output Operand Data type

Txxx constant(TO—T255) word

IN Enable bit Boolean

PT VW, IW, QW, MW, SW, SMW, LW, AIW, T, C, AC,constant, *VD, *LD, *AC Integer
TOF TOF: When the input is closed, the output will be closed for

a period of time.When the value of IN is 1, the bit of the

timer is 1 Immediately and timer current value is set to

Jdn TOF
o 0.When the value of IN is O, the timer starts time.When the
current value is equal to the preset value,the bit of the
timer is 0.
Notes:

The value of each timer TXXX is different.
You can use the "recovery" (R) instruction to recover TOF timer.

Example:
NETWORK 0

MO.0 [1] T110 [0]

™ TOF
1 1 IN

T110 [1] Q0.0 [1]

™1 (-
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6.16.4 Start time interval

Input/output Operand Data type
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Double word
Start time interval
Reads the current value of the built-in 1 ms counter
INBGN_THME and stores it in the OUT.
ouTH—
Example:
NETWORK 0
MO.0 [1] BGN_ITIME
L | P N

OUT|-VDO [75366813]

CAL_ITIME
N

75366813] —{IN ouT|-vD4 [7154]

The value of VD4 is the conduction time of MO.O0
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6.16.5 Calculation interval time

Input/output Operand Data type
IN VD, ID, QD, MD, SMD, SD, LD, HC, AC, *VD, *LD, *AC Double word
ouT VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Double word

Calculation interval time

Calculates the time difference between the current time

and the time provided by the IN, and stores the time

CAL_ITIME
—m difference in the OUT.

Example:

METWOREK O

MO.0 [1] BGN_ITIME

| | | |
| | 1 P o

OUT|-VDO [75366813]

CAL_ITIME

N

=
[}
=]
]
[5,]
LJ
(o]
[a )]
[#5]
'

L

13]—{In ouT|-vD4 [7154]

The value of VD4 is the conduction time of MO.O0
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6.17 Pulse train output

=1-{_] Pulse Train Qutput (PTO)
T
ﬂ PYWM

6.17.1 Pulse output

Input/output Operand Data type
F ID, QD, AID, AQD, MD, VD, HC, SMD, LD, *MD, *VD, *LD Double integer
N ID, QD, AID, AQD, MD, VD, HC, SMD, LD, *MD, *VD, *LD Double integer

ouT Qx.X Bit

Pulse output

PLSY:When the value of the enable bit is 1,Instruction issues N

PLSY
N pulses.The pulse frequency is F.

—F Qu.xf—

PLSY instructions:

1.The frequency range of F is 10 ~ 40K (Hz).Different models have different
frequency ranges.Please set the frequency according to the specific model.Frequency
F can be changed in the process of pulse transmission, the sending pulse frequency is
also changed.

2.The range of N is 0 ~ 2147483647.If N is 0, the number of pulses is ignored.When n
is equal to 0 and the enable bit is 1, the PLSY instruction will send pulses ceaselessly.
When the pulse is sending, changing the value of N does not work.N changes will
be in effect after the next pulse.

3.If the value of the enable bit is 0, the pulse will stop sending.When the enable bit is
changed from Oto 1, PLSY instruction sends new pulses and ignores the interrupted
pulses before.

4.The duty ratio of pulse transmission is 50%O0N, 50%OFF.The transmission of
the pulse is completely processed by the hardware interrupt, which is not

affected by the scan period.
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For example:

MNETWORK 0

M0.0 PLSY

10—F Qx.x-00.5

Attention:
Output point must be high speed output point.

For different PLC,the addresses of high speed output points may be different.
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6.17.2 Pulse width modulation

Input/output Operand Data type
% IW, Qw, AIW, AQW, MW, VW, T, C, SMW, LW, *MD, *VD, *LD Double word
T IW, Qw, AIW, AQW, MW, VW, T, C, SMW, LW, *MD, *VvD, *LD Double word

out Q Bit

Pulse width modulation Pulse width modulation (PWM) instruction

initializes the PWM hardware and sends high

PWH speed pulses.
—n
The input value of “%” =conduction time/period.
—% Q. ¥
_r The input value of “T” is the period of the pulse

PWM description:

1.The unit of T is 1ms.

2. If the input value of “%” is 0 , then the instruction does not output
the pulse. If the input value of “%” is equal to 100, the value of output
pulse is always 1.

3. When the pulse is sending, you can change the value of “%” and period
of the pulse . Then the value of “%” and period of pulse will change.
4. If the value of enable bit is 0, pulse sending will stop. When the enable
bit is changed from 0 to 1, PWM instruction restarts sending pulse.
For example:

METWORK 0

a0—{%% Qx.x-00.6

500T

The pulse period is 500 ms, the conduction time is 300 ms.
Attention:
Output point must be high speed output point.

For different PLC,the addresses of high speed output points may be different.
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6.18 Subroutine

=I-{_] Subroutine
i} SBR_0 (SBRO)

6.18.1 Using subroutine

Subroutine is used for program partitioning.When the main program calls subroutine
and performs the subroutine,subroutine executes all instructions to the end.Then,
the system returns to the main program.

Subroutine is used for program partitioning.It helps to read and manage programs. It
also helps to debug and maintain programs.You can use PLC more effectively by using
subroutine.Because all of the subroutine blocks are not scanned when they are not
called.

If the subroutine only references parameters and local memory,then the subroutine
can be moved.In order to move the subroutine,you can not use any global variables /
symbols (I, Q, M, SM, Al, AQ, V, T, C, S, AC absolute address).If the subroutine does
not call parameters (IN, OUT, or IN_OUT) or only uses local variables,You can export
the subroutine and import it into another project.

Conditions of using subroutine:

1.Create a subroutine

2.Define parameters in the local variable table.

3.Call subroutine from the appropriate POU (from the main program or another
subroutine)

Using subroutine does not save or restore the accumulator.
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6.18.2 Using parameters to call subroutine

Subroutine may contain the transfer parameters.The parameter is defined in the local
variable table of the subroutine.Parameters must have a symbol name (up to 23
characters), a variable type, and a data type.Each subroutine can be set up to 16
IN/OUT parameters.

Local variable table has 4 types of variables.They are IN, IN-OUT, OUT and TEMP.

Symbol Var Type Data Ty... Comment
¥ 0.0 |ss N BOOL
N BOOL
IN_ouT BOOL
IN_OUT BOOL
IN_OUT BOOL
ouT BOOL
TEMP BOOL

Parameter type and description

IN Parameters are transferred to the subroutine.If the parameter is a
direct address (e.g. VB10),the specified location value is transferred to the
subroutine.If the parameter is an indirect address (such as *AC1),the specified
location value is transferred to the subroutine.If the parameter is the data constant
(16#1234) or address (&VB100), constants or addresses are transferred to the
subroutine.

IN_OUT The specified location value is transferred to the subroutine.The
result of subroutine operation is transferred to the specified same location .This
parameter does not allow to use constants (such as 16#1234) and addresses
(e.g.&VB100).

ouT The result of subroutine operation is transferred to the specified
location.Constants (such as 16#1234) and addresses (e.g. &VB100) are not allowed to
be used as output.

TEMP Any local memory which is not used as a transfer parameter can’t be

used for temporary storage in subroutine.

Parameter data type lllustration

Boolean It is used for unit input and output.
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Byte, word, double word Input or output parameters without symbols.

Integer, double integer Input or output parameters with symbols.

Real number It identifies single precision floating point values.

String This data type is used as a four byte pointer to the string.

Enable bit Boolean enable bit can be used only for bit.It can be used as
input.

6.18.3 How to set up a subroutine

The following methods can be used to establish a subroutine:

1.Project manager—program block—Right click program block—Insert—subroutine
2.Project manager—program block—SBR-0—Right click SBR-0—Insert—subroutine
You can use the local variable table to define the parameters of the subroutine.
Notes:

1.Please remember that each POU in the program has an independent local variable
table.In the A subroutine, you can only use the A local variable table to define
variables.

2.Each subroutine can be set up to 16 IN/OUT parameters.If the number of
parameters is greater than 16, the program will generate errors.

3.You can write a subroutine in the program edit window.

4.Click on the label of POU that you want to edit.SO you can edit the POU in the
program edit window.

Editor inserts POU termination instruction automatically. CEND for main, RET for SBR,

RETI for INT).
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6.18.4 How to call a subroutine

You can call a subroutine from the main program, another subroutine or
an interrupt routine;You can’ t call the subroutine from the subroutine
itself.

In LAD, the subroutine generates a block instruction. You can call the
block instruction to call the subroutine.

Steps to call a subroutine:

1. In program edit window, place the cursor on the position where you want
to place the subroutine.

2. Instructions—Subroutine, then select the subroutine that you

need. Double click on it.
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Example: Four arithmetic operation
Main program:

METWORK O

SBR_0

VD0 —
VD4

valuel Add
value? subtract
mutiply

divide

—VD3
—vDi12
—VD 14

—VD 16
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Subroutine:

4 Program Editor < ]
Symbol Var Type Data Type  Comment
v LDO valuel M DIMNT
v LD4 value2 IN DINT
IM BOOL
IN_OuUT BOOL
» LD3 Add ouT DINT
¥ LD12 | subtract ouT DINT
v LD16 | multiply ouT DINT
¥ LD20 divide ouT DINT -
ouT BOOL
TEMP BOOL
SMO.0 ADD D
| |
1 EN
LDO—IM1 QUT—LD3
LD4—IN2
SUB_D
EM
LDO—IM1 OUTLD12
LD4—IMN2
MUL D
EM
LDO—IM1 QOUTHLD16
LD4—IM2
DIV _D
EM
LDO—IM1 QUTH—LD20
LD4—IN2

1474 v v MAIN (INTO) INT_1 (INT1) | SBR_O (SBRO),('SBR_1 (SBR1)
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7.PLC storage area

7.1 Storage area types and properties

Region llustration Bit Byte Word Double Retain | Force
Word
| Discrete Read / Read/ | Read / Read / NO YES
input and | write write write write
image
register
Q Discrete Read / Read/ | Read / Read / NO YES
output and | write write write write
image
register
M Internal Read / Read / | Read/ Read / YES YES
memory bit | write write write write
SM Special Read / Read / | Read/ Read / NO NO
memory bit | write write write write
(SMO -
SM29
Read-only)
Vv Variable Read / Read / | Read/ Read / YES YES
memory write write write write
T Timer Read / NO Read / NO T T bit
current value | write (T write (T current | NO
and timer bit | bit) Current value
value) YES
C Counter Read / NO Read / NO C C bit
current value | write (C write (C current | NO
and counter | bit) current value
bit value) YES
HC Current NO NO NO read-only | NO NO
value of high
speed
counter
Al Analog input | NO NO | Read-only | NO NO YES
AQ Analog NO NO  |writeonly | NO NO YES
output
AC Accumulator | NO Read/ | Read / Read / NO NO
register write write write
L Local Read / Read / | Read / Read / NO NO
variable write write | write write
memory
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S SCR Read / Read/ | Read/ Read / NO NO
write write write write

7.2 Direct and indirect addressing

When you write the program, you can use the three ways to address instruction:
1.Direct addressing

2.Symbol addressing

3.indirect addressing

Direct addressing

PLC can directly specify the memory area, size, and location;

In order to read/write a bit in the memory area, you need to specify the address. The
address Includes memory area identifier, byte address, a period and number.

Example:

I3 .4 Frocess-image Input {3y Memory Area

|_ Bit of byte, or bit number;
bit4 of & 0 to 7 78543210
Period separates the Eyte [
byte address from the bit Eyte 1
nutm ber Eyte 2
L Bwte address: byte 3 {he Biyte 3
fourth hyte) Byte 4
Area identifier Byte 5

Specifying byte. word and double word addresses are similar to specifying bit

address.

214




Example:

vV B 100 vV W100 v D100
L— Byte adress L— Byt addres L— Byte address
dicess 1 & byte size dizcess 10 & word size Bicess 0 & double word size
hreg, iderdfier ea, idertifier drea, idettifier
MSE L5E

VEIOD |7 velOD 0

M5B = nost sighificant bit
L5B = least significant bit
Most significant byte Least significant byte
MSE LSE
ywioo [ veio  s|r yewl o
Most significant byte Least significant byte
MSE LSE

VDI0O |3 VEIOD  #[® VBl %18 B2 8|7 VEIO3 0|

Symbolic addressing
Symbol addressing consists of letters, numbers and characters.

You can set the symbol of address by the following steps:

— Variable Symbol
USR_0 (USRD)
...... USR_1 {UsR1)

L

Symbol Adress Data Ty... Comment
v | start 10.0 BOOL start
BOOL
BOOL
BOOL

You can enter “start” as the address of 10.0
METWORK 0

start {10.0] Q0.0
| |

Indirect addressing

e
—

Indirect addressing uses pointer to access the data of memory. Pointer is a double
word.lt contains the address of another memory location. Only V. memory location, L
memory location or register accumulator (AC1, AC2, AC3) can be used as pointers.

PLC allows the pointer to access the following memory area: I. Q. V. M. S. T,
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C. T and C can only use the current value.
Pointer consists of memory location and symbol "&”.

To specify the operand be a pointer, you should input an asterisk (*) in front of the
operand.

Example:The values stored in the VB200 and VB201 are moved to ACO.

AC1
Vi3 adfdress of VW200 |e— WOVD &YE200, ACT
vaon| 12 0 Creates the pointer b muvinﬂ the address of YB200 {address of
ot | 31 | ' the itial byte for V2000 to A1,
vz | B ACl
T T234 | povy #C1, ACO
- Muves the veord value pointed to by ACT to ACO,

As shown in the figure below, you can change the pointer value.Because the pointer

is a 32 bit value, you should use the double word instruction to modify the pointer

value.
¥134 AC
| address of YW200 |w—— MOYD &VB200, ACT
vzoo T2 7 Creates the &?inter by moving the address of YB200
] taddress of WiW200%s Initial byte) to A1,
W21 a4 aci ¥
202 56 | | 1234 | MOWW  *ACT, ACD
o 74 E&ES the veord value pointed to by ACT GMY200 to
¥134 ALY
| address of ywz02  |e—r +D 42, ACI
Y200 12 Aci Adds 2 to the accumulator to point to the nest word location,
Y201 34 | | TEL | MCYW *ACT, ACD
Y202 56 - .r toves the word value pointed to by 421 MW202 to ACO,
Y203 78 H
Prompt:

If you use the pointer to execute the byte operation,the minimum pointer interval is
1.

If you use the pointer to execute the word operation,the minimum pointer interval is
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2.

If you use the pointer to execute the double word operation,the minimum pointer
interval is 4.

If the value of the pointer is greater than the maximum value of the V memory,
program will generate errors.

The current value of the timer and counter is 16 bits,so the minimum pointer interval

is 2.
7.3 Bit, byte, word and double word access

Bit access

If you want to access a bit, you need to specify the address of the
bit. Address contains region identifier and byte number. Zero is the first
address of all data areas. The decimal point is used to separate the number
of bytes and the number of bits. The range of the number of the bits is
0°7. For example: MO.0

Byte, word and double word access

If you want to access byte, word or double word, you need to specify the
address. Address contains a region identifier, a letter and an address
number.

For example:

VB100  Access V memory address byte 100

VW100 Access V memory address bytes 100 and 101

VD100  Access V memory address bytes 100, 101, 102, and 103

7.4 Memory address range

Bit Byte Word Double Word
I 10.0~131.7 IB IBO~IB31 w IW0~IW3 ID IDO~ID28
0
Q Q0.0~Q31 QB QB0~QB3 qQw Qwo~Qw Qb QDb0~QD
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7 1 30 28
M MO0.0~31. MB MBO~MB MW MWO0~M MD MDO~MD
7 31 W30 28
S S0.0~S31. SB SBO~SB31 Sw SWO~SW SD SDO~SD2
7 30 8
SM SM0.0~S SMB SMBO~SM SMW SMWO0~S SMD SMDO~S
M551.7 B551 MW550 MD548
T TO~T255 T TO~T255
C C0~C255 C CO~C255
Vv V0.0~v81 VB VBO~VB8 VW VWO~VW VD VDO~VD8
91.7 191 8190 188
L LO.0~L63. LB LBO~LB63 Lw LWO~LW6 LD LDO~LD6
7 2 0
AC ACO~AC3 AC ACO~AC3 AC ACO~AC3
HC HCO~HC1
5
7.5 Data type
Data Type Data width Range
BOOL 1 0~1
BYTE 8 16#00~16#FF
WORD 16 16#0000~16#FFFF
DWORD 32 16#00000000~16#FFFFFFFF
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SINT 8 -128~127

INT 16 -32768~32767

DINT 32 -2147483648~2147483647
USINT 8 0~255

UINT 16 0~65535

UDINT 32 0~4294967295

7.6 Constant

Unsigned integer range

Data size: Decimal digit: Hexadecimal digit:
B (byte) 0~255 O~FF

W (word) 0~65535 O~FFFF

D (double word)0~4294967295  O~FFFF FFFF

Data size: Decimal numbers (positive)

D (double word) +1.175495E-38~+3.402823E+38
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Signed integer range

Decimal digit: Hexadecimal digit:
-128 ~+127 80~7F
-32768~+32767 8000~7FFF
-2147483648 8000 0000~
~+2147483647 7FFF FFFF

Decimal number (negative)

-1.175495E-38~-3.402823E+38



8.Assignment and function of SM special storage area

SMBO
Always_On SMO. 0 Always ON
First Scan_ On SMO. 1 ON for the first scan cycle only
Clock 60s SMO. 4 30 seconds OFF, 30 seconds ON
Clock 1s SMO. 5 0.5 second OFF, 0.5 second ON
SMB1
Set to 1 by the execution of certain instructions when
Result 0 SM1. 0 .
the operation result = 0
Set to 1 by exec. of certain instructions on overflow
Overflow Illegal SMI1. 1 . .
or illegal numeric value.
Set to 1 when a math operation produces a negative
Neg Result SM1. 2
result
Divide By 0 SM1. 3 Set to 1 when an attempt is made to divide by zero
Set to 1 when the Add to Table instruction attempts
Table Overflow SM1. 4 )
to overfill the table
Set to 1 when a LIFO or FIFO instruction attempts to
Table Empty SM1. 5
read from an empty table
Set to 1 when an attempt is made to convert a non—BCD
Not BCD SM1. 6 )
value to a binary value
Set to 1 when an ASCII value cannot be converted to
Not Hex SMI1. 7 . .
a valid hexadecimal value
The PLC variables addresses of LCD keys:
F1 — SM191. 0
F2 — SM191. 1
F3 — SM191. 2
F4 — SM191. 3
ESC — SM190. 0
OK — SM190. 1
UpP — SM190. 2
DOWN — SM190. 3
LEFT — SM190. 4
RIGHT — SM190. 5

When the value of SM192.0 is equal to 1,LCD will be bright.
When the value of SM192.0 is equal to 0,LCD will be dark.

SMW22-SMW26 Scan time (millisecond)
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SMw22 Scan time of the last scan.
SMW24 Minimum scan time

SMW26 Maximum scan time

9.Easy ladder communication

9.1 PR series PLC basic introduction of network
communication

PR series PLC is designed to solve your communications and networking needs.lt
supports both simple networks and complex networks .Easy ladder makes it simple
to set up and configure your network .

Master slave network definition

PR series PLC supports master slave network.It can be used as the master station or
the slave station in the network.Easy ladder is always used as the master station.
Master station:The master station can send a request to another device in the
network.The master station can also respond to requests from other master stations
in the network.

Slave station:The device which is configured to be the slave station can only respond
to requests from a master station;Slave station will not take the initiative to issue a
request.

The concept of baud rate and network address

The speed of transmission of data in the network is called the baud rate.Units are
kbaud and Mbaud.For example, 19.2 kbaud indicates that 19200 bits are transmitted
per second.

Each device must be the same baud rate in the network.So the communication speed
of the network is decided by the minimum baud rate of equipment.

The range of PR series PLC baud rate is 1200 bps~115200 bps.The default value is
9600bps.

Network address is a unique number that you specify for each device on the network.
Network address ensures that data is delivered to the correct device.The range of PR

series PLC network addresses is 0~255.If PLC has two ports, each port can have a
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network address.

Set the baud rate and network address of EASY Ladder

Open the communication in project management: Communication

Communication lﬂ

Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalyst-I |

Default

Station: [0 - |
Port: | USB-SERIAL CH340 (COM1) -
Bus Parameters
Baud Rate: [QEUU bps "]
Parity: [NONE -
Stop Bit: | 1Bt -

[ Ok ][ Cancel ]

You can set the station number, port, baud rate, parity and stop bit of easy ladder.The
default station number is 0.The default baud rate is 9600 bps.

Set the baud rate and network address of PR series PLC

Open system block in project management % System Block
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i i

System Block 29
| Retentive Ranges Interrupt Time | Force Table | Al Parameters
R5232/R5485 RS232RS485 |  CAN |  Password
Defaults
Port 0 Port 1

Protocol: [Mndbus - ] [Mudbus - ]

Station number: 1 1 {range 0... 255)

Baud rate: [QGUU bps v] [geuu bps v]

Data hits: [a (RTLY v] [3 (RTU) v]

Parity: [NONE - | [none -

Stop bits: | 16t +| 18t -
Response timeout (100ms) 10 10 {range 1... 255)
Interval frame delay (B) 10 10 {range 1... 259)

Configuration parameters must be downloaded before they take effect

[ Ok, ][ Cancel ]

i, A

You can set the station number, baud rate, data bits, parity bit and stop bit of PLC.
Attention:Only when Easy Ladder software station number is equal to 0

or PLC station number, you can download the program to PLC.
9.2 PR series PLC communication

PR series PLC support free port communication, MODBUS communication and CAN
communication.

Free port communication:

Free port communication is a half duplex communication based on RS—485
communication. Users can make their own communication protocol in free port
communication. Third party devices mostly support RS—485 serial communication .
The core of the free port communication are receiving and sending instructions.
RS—485 communication can not receive and send data at the same time. The RS—485
communication format includes a start bit, 7 or 8 bit characters, a parity bit,

and a stop bit.
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Free port communication baud rate can be set to 1200, 2400, 4800, 9600, 19200,
38400, 57600 or 115200.Devices that meet the above conditions can communicate
with PLC. Free port mode has great flexibility.

Free port instructions:

UFP_RCV
UFP_RCV UFP _RCV :Receive data instruction
e ® PORT: Communication port.
:i;ET ® TBL: Configuration table, If the input is MB200.
—(RCY MB200 is the configuration byte:

(Instruction output) M200.0 Communication
preparation

(Instruction output) M200.1 Communication
completion

(Instruction output) M200.2 Communication error

(Instruction input) M200.3 Send CRC check

(Instruction input) M200.4 Send CRC check

(Instruction input) M200.5 Receive CRC check

(Instruction input) M200.6 Receive CRC check

(Instruction output)MB201 Error number: Oindicates
no error.
® RCV: receive data, If the input is MB400:

(Instruction input)MW400: Receive data FIFO buffer
size (byte unit)

(Instruction output)MW402:The size of the received
data (in bytes)

(Instruction output) MB404 ~ -+ receive data.
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UFP_XMT

UFP_XMT
—EN

PORT

UFP _XMT: Send data instruction

® PORT Communication port.

® TBL: Configuration table, If the input is MB200.

MB200 is the configuration byte:

(Instruction
preparation
(Instruction
completion
(Instruction
(Instruction
(Instruction
(Instruction

(Instruction

output) M200.0 Communication

output) M200.1 Communication

output) M200.2 Communication error
input) M200.3 Send CRC check
input) M200.4 Send CRC check
input) M200.5 Receive CRC check
input) M200.6 Receive CRC check

(Instruction output)MB201 Error number: Oindicates

no error.

® XMT Send data FIFO, If the input is MB400:

(Instruction input) MW400 Sending data FIFO buffer

size (byte unit)

(Instruction input) MW402 Sending data size (byte)

(Instruction

input) MB404 ~ -+ Send data.
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UFP_QAR

UFP_QAR

—PORT
—TEL
—MT
—RCY

UFP QAR: Sending and receiving data instruction

® PORT Communication port.

® TBL: Configuration table, If the input is MB200.

MB200 is the configuration byte:

(Instruction
preparation
(Instruction
completion
(Instruction
(Instruction
(Instruction
(Instruction

(Instruction

output) M200.0 Communication

output) M200.1 Communication

output) M200.2 Communication error
input) M200.3 Send CRC check
input) M200.4 Send CRC check
input) M200.5 Receive CRC check
input) M200.6 Receive CRC check

(Instruction output) MB201 Error number: Oindicates

no error.

® XMT :Send data FIFO, If the input is MB300:

(Instruction input) MW300 Sending data FIFO buffer

size (byte unit)

(Instruction input) MW302 Sending data size (byte)

(Instruction

input) MB304 ~ - Send data.

® RCV receive data FIFO, If the input is MB400:

(Instruction input) MW400 Receive data FIFO buffer

size (byte unit)

(Instruction output) MW402 The size of the received

data (byte unit)

(Instruction output) MB404 ~ -+ Receive data.

UFP_RCV. UFP XMT. UFP QAR error numbers:

226



1 Port doesn’ t exist

2 Port isn’ t enabled
Communication task queue is full
Table error

Sent data error

Timeout

Received data error

e 6 o6 o o o o o
o N o Ol A~ w

Receive data check error
The use of free port communication instructions will be illustrated with

examples in the additional chapter.

MODBUS communication protocol

MODBUS protocol is a common language used in electronic controllers.Different
devices can communicate with each other by using the MODBUS communication protocol.
It has become a general industrial standard. You can use it to connect different
devices.

This protocol defines a message structure, no matter what network they use to
communicate. It describes the process of controller requesting to access other
devices. It has formulated message domain structure and the common format of the
content.

MODBUS network protocol determines that each controller should know its address.
It identifies the messages sent from different addresses and decides what action
to take. The controller generates feedback information, the format of the
information is the information format of MODBUS. It is issued through the MODBUS
protocol.

MODBUS address usually contains data type and offset.MODBUS address contains a
total of b characters. The first character represents the data type and the other

four characters represent the correct values in the data type.
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MODBUS addressing:

0XXXX are discrete outputs

1XXXX are discrete inputs

3XXXX are analog inputs

4XXXX are hold registers

You can use “MODBUS address query” to query the MODBUS address of the variable,
Steps are as follows:

Menu bar—PLC—MODBUS address query
MODBUS Address Query el |plni=

BOOL - Reference

012 3 4 3 6 7 8 9 1011 12 13 14 15

LI e e e
I
LI e e e
I O

o ]

For example:Query the MODBUS address of Q0.0 :

MODBUS Address Query E=SNNE=REEE X |
BOOL | q0.0 Reference

01 2 3 4 56 7 8 9 1011 12 13 14 15

LGN P I
ox:36 [ [ L L LI ICIEICIC e e e
o:32 [ I e
oess [ e e e

o

MODBUS instructions:
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UMBO3

UMB_03
—EN

PORT LDAT
—TBEL

—5LA

ADDR.

—CHT

UMBO04

UMB_04
—EN

PORT LDAT
—TBL

—5LA

ADDR.

—CNT

Read more than one hold registers
® EN: enable or not enable
® TBL:Configuration table, If the input is MB200:
MB200 is the configuration word
( Instruction Output ) M200.0 Communications have been
queued
(Instruction Output ) M200.1 Communication completion
(Instruction Output) M200.2 Communication error
(Instruction Output) MB201 is error number. 0 indicates no
error.
® SLA: MODBUS slave address
® ADDR: The offset of hold register (The offset of 4X)
® CNT: Number of hold register
® [DAT: Store the data which was written from slave station

Read the input register
® EN: enable or not enable
® TBL:Configuration table, If the input is MB200:
MB200 is the configuration word
( Instruction Output ) M200.0 Communications have been
queued
(Instruction Output ) M200.1 Communication completion
(Instruction Output) M200.2 Communication error
(Instruction Output) MB201 is error number. 0 indicates no
error.
® SLA: MODBUS slave address
® ADDR:The offset of input register. (The offset of 3x)
® CNT: Number of input registers.
[

LDAT: Store the data which was written from slave station
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UMBO06

Write a single hold register

UMB_06
en ® [EN: enable or not enable
® TBL:Configuration table, If the input is MB200:
—{roRT MB200 is the configuration word
—TEL ( Instruction Output ) M200.0 Communications have been
LA queued
AR (Instruction Output ) M200.1 Communication completion
AT (Instruction Output) M200.2 Communication error
(Instruction Output) MB201 is error number. 0 indicates no
error.
® SLA: MODBUS slave address
® ADDR: The offset of hold register (The offset of 4X)
® [DAT: Store the data which will be written to the slave
station.
UMB16
UMB_16 Write more than one hold registers
—EM ® EN: enable or not enable
® TBL:Configuration table, If the input is MB200:
:i;?T MB200 is the configuration word
_zia (Instruction Output ) M200. 0 Communications have been queued
—lanoR (Instruction Output ) M200.1 Communication completion
—{CNT (Instruction Output) M200.2 Communication error
—|LDaT (Instruction Output) MB201 is error number.0 indicates no

error.
® SLA: MODBUS slave address

® ADDR: The offset of hold register (The offset of 4X)

® CNT: Number of hold register

LDAT: Store the data which will be written to the slave station.

The use of MODBUS communication instructions will be illustrated with

examples in the additional chapter.
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CAN communication

CAN communication is not stable at present. Suggest you choose other means of
communication.

The use of CAN communication instructions will be illustrated with

examples in the additional chapter.

9.3 Optimize network performance

The following factors will affect the performance of the network (The baud
rate and the master station produce the greatest impact to the performance
of the network) :

Baud rate:It determines the speed of network communication.

Number of master stations on the network:To enhance network
performance, you can reduce the number of main stations on the network. Each
station on the network will increase the additional requirements of the
network.

Select master station and slave station addresses:The master station
address should be continuous. When there is an spacing address between the
master stations, the master station will check the spacing address
ceaselessly and see if there is another master station waiting to be on
line. So the master station spacing address will increase the additional
requirements of the network. You can set the slave address to any value. But
slave station address can not be placed between the master station

addresses. Or it will increase the additional requirements of the network.
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10.Additional chapter

10.1 How to switch PLC mode
How to switch between FBD and LADDER

1, FBD - Ladder
The default factory system of RIEVTECH-PLC is FBD.

As the CPU chips used by each series of products are different, there will be three
methods to switch from FBD mode to ladder mode.
There are 3 situations:

Applicable Model

(1) | PR-12DC-DA-R, PR-12AC-R

(2) | PR-14, 18, 24 series, EXM-12DC-DA-RT-WIFI

(3) PR-12N, 18N, 26N series

(1) PR-12DC-DA-R, PR-12AC-R
These 2 types of PLC need to use firmware update package to burn the firmware of the
corresponding mode.

1. Download the PR series firmware update package on the REVTECH website:
https://www.rievtech.com/download.html

Flrlltl‘\-‘;are update file for PR 14 8OMB 123 2020-06-03
series Download

20200417.zip
Note: The suffix date of the update package file name will change accordingly.

2. After the download is complete, press it into a folder.
Execute the exe file in the folder.

Update_ELCEXM.exe

3. Select the com port of the programming cable (you need to set the BPS of PLC comO to
9600, RTU), and then click the ‘Open’ button.
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BA Update ELCPREXM et

DPE/ hddress: ) [~ EIS/ITE
—_— Fort: I_ vI Start
Cloze BFS: I'EIEDD vI Eeszet

Lad Mode
| —_— Exit
Step: Update. ... ..
[
See below:
BA Update ELCPREXM R — e ]

Open fddress: |1 [T ETS/DTE \
Port: |3 vI Start
Cloze BFS: I'EIEDD - I Eeszet

Lad Mode
—_— Exit |

100%

Step:

4. Then click the ‘Start’ button, and the following prompt will pop up:
Update type e ]

{* lUpdate to FED Mode

Ir Tpdate to LAT Mu:-del

5. Select ‘Update to LAD Mode’ and click the ‘OK’ button.
Wait for the progress bar in the figure below to complete.
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BA Update ELCPREXM e e
Open hddress: |1— [T EIS/DTR
Part: m Start
Cloze BFS: IQEDD vI Eeszet
Lad Mode
Exit |
Step: Update. .. ...
|i 516 %
6. After the update is completed, the following prompt will appear.
LA Update_ELCPREXM [ 22

Open

Close

-

OK

28]

Update Succeed,plase reset the power for PLC!

Step: Updq

7, Power off the PR-12DC-DA-R and then power on and restart, and the LCD will display
LADDER MODE

RUN

Now this PLC works in ladder mode.

(2) PR-14, 18, 24 series, EXM-12DC-DA-RT-WIFI

1. Set the PLC to the STOP state on the LCD panel, the steps are as follows:
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EIEVTECH »3top Stop
HLOGIC MIC a2 Parameters e >No
Eun —_— Settings fes
o Faults Clock
RIEVTECH >5tart Stap
HLOGIC MIC _ Parameters No
Stop = Settings L OIS
Mo Faults ¢ Clock e

2. Open the xLadder software and select the com port of the programming cable, as
shown below:

----- Communication Communication ﬁ

{7 Instructions

-] Bit Logic Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalyst-I1 |
- Clock

{:I Communications

-{_] Compare [ Search ] [ Default ]

{10 Convert
{:l Counters
{1 Floating-Paint Math Port: |USB-SERIAL CH340 (CLw13) -
- Integer Math
-3 Interrupt

{:l Logical Operations Baud Rate: [QGUU bps ']
i-{0 Move Parity: | NONE -|
{23 Program Control
&0 ShiftRotate Stop Bit: [1Bit -|
{11 String
{23 Table
-] Timers
{23 Pulse Train Output (PT|
{3 UART Driver [ ok || cancel |
{:l Free-Port (UART) .

Station: [n v]

Bus Parameters

3. Choose the correct PLC model, such as PR-14DC-DA-R. Then click the ‘Download’
button in the picture below.
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R

Program Editor -

File Edit
=

Project Manager

View PLC Debug 5SMS

LB e A

Help

4= 4 7 Program Bt

R 4 VRG> m g

Download - [Cirl+ D] (Ctrl+D)

----- B DAT_0 (DaTO)
----- B DAT_1(DAT1)
----- System Block
=4} Program Block

..... F MAIM (INTO)
..... O IMT_1(INT1)
----- i SER_O (SBRO)
..... .-"‘f? Eunctinn Sumbinl

=8 Project [PR-14DC-DAR] | I
—|~ 1=, Data Block

|

Download - [Ctrl=D]

METWORE O

METWOREK 1

4. Then a series of prompt windows will pop up as follows.

r h
xLadder [
4% Switch to Ladder Mode? &

R -
Yes Mo ]
r h
xladder = | =
e Switching to Ladder Mode, Please Retry Later. &
R =
CK
r h
xladder el e
l{”ﬁ\) Operation Canceled &
'\,\_\_'_'_/
Ok
[™,
IS
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5. Then, the following characters will be displayed on the LCD:
LADDER MODE
RUN

This PLC has successfully switched to ladder mode.

(3) PR-12N, 18N, 26N series

These models do not require mode conversion, and programs in xLogic software and
xLadder software can be downloaded directly to the PLC.

2, Ladder » FBD

The following method is applicable to PR-12,14,18,24 series, EXM-12DC-DA-R-T-WIFI.

1. Open the xLogic software and select the COM port of the programming cable, as shown
below:

2| ¢ & of © Q

Modbus Type: IMDDBUS ETU vI FIC Address |1

RS232/USE

Search | | 024
% RSZ32/USE Eps |—_|.3E,E,E, =
ESZ3Z Fort ICUM3 "l Parity IHD Parity ""I

—Elélernet
Local port IE'DDS

{" PC as Server {¥ with IF address " with Hame

Search |

(™ Ethernet {¥ PC az Client

s

Target xLogiec IF: I 222

i Connect to PLC
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After the connection is successful, the gray invalid tool button on the xLogic software
becomes valid.

2 E Ao Q

2. Follow the path in the figure below to find the ‘Set PLC to FBD Mode’ menu, and then
click.

- .
xLogic Soft - XLogicl
g gl

Eile Edit IIO-DSISMS View Help
v| G Configuration o oo A = = | i » b 2]

Disconnect Line

5

Workspace
EI[:I I Transfer I 3 PC-=PLC Ctrl+W |
= : s
Simulation F3 PLC-=PC A
Select Hardware Get PLC Version
Edit Cover HMI et Clock
Language Selection et Clock

User Manager

Set Communication Type
Set Manit Config

Set PLC's Address
Get PLC's Address
Get PLC's Scan Time

File optimization

Allow entity's output pin empty

HEBEHE . ~ =

Select Extended module for simulation

i Reference report getPLe E.ID : .
ph Summer time/Winter time
Protocol Debug
-8 wifi param Set Extended module
T\n n ot oh | Set extension address
i[@] Stopwatc| J
8| 5@ counter Set PLC AC/DC e
E Up/Down counter Set AQ Parameter _(#_
i Hours Counter Set Network module Parameter o
.8 Threshold trigger Set Modbus Config
=0 :i':"""’gl [ Set PLC to FED Mode |
H Analrm FAmnarat

Then the following picture prompt will pop up.

xLogic Soft |

OK! Setting Succeed!

At this time, the PLC will automatically restart, and it will run in FBD mode after restarting.

238



10.2 Value range of analog quantity:

0710v — 071000

0720ma —0"1000

4~20ma —071000

-50°C"200°C —-500"2000

When you use the PT100 module, The value range of the analog quantity is

-50072000. It corresponds to the temperature that is —50°C 200°C.

10.3 Extension module address
10.3.1 Digtal Input addressing
Divided into the following two situations:

1. Common I/O expansion, such as PR-E-16DC-DA-R® .

2. Pure input expansion, such as PR-E-DC-16IN® . The PR12N,18N,26N PLCs with firmware
version number >=V150, the version of PR-18DC-DA-R >=10 supports these newly added
addresses.

LAD MODBUS ADD.
Input FBD LADDER
Modbus code: 02
11--18 10.0-10.7 0--7
CPU
19--1G 11.0-11.7 8--15
8DI® 11-18 12.0--12.7 16--23
EXT.1 . 11-18 121.0--121.7 orl2.0--12.7 5800 - 5807 or 16 - 23
16DI
19--1G 122.0 -- 122.7 5808 - 5815
8Dl 11-18 13.0 - 13.7 24--31
EXT.2 11-18 123.0--123.7 orl13.0--13.7 5816 - 5823 or 24 - 31
16DI
19--1G 124.0 -- 124.7 5824 - 5831
8DI 11-18 14.0 - 14.7 32--39
EXT.3 11-18 125.0 - 125.7 or14.0 -- 14.7 5832 - 5839 or 32 -- 39
16DI
19 --1G 126.0 -- 126.7 5840 - 5847
8Dl 11-18 15.0 - 15.7 40--47
EXT.4 11-18 127.0--127.7 or15.0--15.7 5848 -5855 or 40 - 47
16DI
19--1G 128.0 - 128.7 5856 - 5863
8Dl 11-18 16.0 -- 16.7 48 --55
EXT.5 11-18 129.0--129.7 or16.0--16.7 5864 - 5871 or 48 - 55
16DI
19--1G 130.0 -- 130.7 5872 - 5879
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8DI 11-18 17.0--17.7 56 --63
EXT.6 11-18 131.0--131.7 orl7.0--17.7 5880 - 5887 or 56 - 63
16Dl
19 --1G 132.0--132.7 5888 - 5895
8DI 11-18 18.0--18.7 64 --71
EXT.7 11-18 133.0--133.7 orl18.0--18.7 5896 -5903 or 64 - 71
16Dl
19--1G 134.0 -- 134.7 5904 - 5911
8DI 11-18 19.0--19.7 72--79
EXT.8 11-18 [35.0--135.7 orl19.0--19.7 5912 -59190r72-79
16Dl
19--1G 136.0 -- 136.7 5920 - 5927
8DI 11-18 110.0 -- 110.7 80 -- 87
EXT.9 11-18 [37.0--137.7 orl110.0 --110.7 5928 - 5935 or 80 - 87
16Dl
19--1G 138.0 --138.7 5936 - 5943
8DI 11-18 11.0--111.7 88 --95
EXT.10 11-18 [39.0--139.7 orl11.0--111.7 5944 - 5951 or 88 - 95
16Dl
19 --1G 140.0 -- 140.7 5952 - 5959
8DI 11-18 112.0--112.7 96 -- 103
EXT.11 11-18 41.0--141.7 orl12.0--112.7 5960 - 5967 or 96 - 103
16Dl
19 --1G 142.0 -- 142.7 5968 - 5975
8DI 11-18 113.0--113.7 104 -- 111
EXT.12 11-18 143.0 --143.7 orl113.0--113.7 5976 - 5983 or 104 - 111
16Dl
19 --1G 144.0 -- 144.7 5984 - 5991
8DI 11-18 114.0 -- 114.7 112 --119
EXT.13 11-18 145.0 - 145.7 or114.0--114.7 5992 - 5999 or 112 - 119
16Dl
19--1G 146.0 -- 146.7 6000 - 6007
8DI 11-18 115.0 -- 115.7 120 -- 127
EXT.14 11-18 147.0--147.7 orl115.0--115.7 6008 - 6015 or 120 - 127
16Dl
19--1G 148.0 -- 148.7 6016 - 6023
8DI 11-18 116.0 --116.7 128 -- 135
EXT.15 11-18 149.0 -- 149.7 or116.0--116.7 6024 - 6031 or 128 - 135
16Dl
19 --1G 150.0 -- 150.7 6032 - 6039
8DI 11-18 117.0--117.7 136 -- 143
EXT.16 11-18 151.0--151.7 orl17.0--117.7 6040 - 6047 or 136 - 143
16Dl
19--1G 152.0 --152.7 6048 - 6055
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10.3.2 Digtal Output addressing

Divided into the following two situations:
1. Common I/O expansion, such as PR-E-16DC-DA-R® .

2. Pure output expansion, such as PR-E-DC-16DO? . The PR12N,18N,26N PLCs with firmware
version number >=V150, the version of PR-18DC-DA-R >=10 supports these newly added
addresses.

LAD MODBUS ADD.
Output FBD LADDER
Modbus code: 01/05(15)
Ql--Q8 Q0.0 -- Q0.7 0--7
CPU
Q9 -- QA Q1.0--Q1.1 8--9
8DO® Ql--Qs8 Q2.0--Q2.7 16--23
EXT.1 Ql--Q8 Q2.0--Q2.7 16 -- 23
16D0®
Q9 -- QG Q21.0 - Q21.7 168 -- 175
8DO Ql--Q8 Q3.0--Q3.7 24--31
EXT.2 Ql--Q8 Q3.0--Q3.7 24 --31
16DO
Q9 -- QG Q22.0--Q22.7 176 -- 183
8DO Ql--Q8 Q4.0 -- Q4.7 32--39
EXT.3 Ql--Q8 Q4.0--Q4.7 32--39
16DO
Q9 -- QG Q23.0--Q23.7 184 -- 191
8DO Q1--Q8 Q5.0-- Q5.7 40 -- 47
EXT.4 Ql--Q8 Q5.0-- Q5.7 40 -- 47
16D0O
Q9 -- QG Q24.0 - Q24.7 192 -- 199
8DO Q1--Q8 Q6.0 - Q6.7 48 -- 55
EXT.5 Ql--Q8 Q6.0-- Q6.7 48 --55
16D0O
Q9 -- QG Q25.0 - Q25.7 200 -- 207
8DO Ql--Q8 Q7.0--Q7.7 56 --63
EXT.6 Ql--Q8 Q7.0--Q7.7 56 -- 63
16D0O
Q9 -- QG Q26.0 - Q26.7 208 -- 215
8DO Q1--Q8 Q8.0 - Q8.7 64--71
EXT.7 Ql--Q8 Q8.0 - Q8.7 64 -- 71
16DO
Q9 -- QG Q27.0 - Q27.7 216 -- 223
8DO Q1--Q8 Q9.0--Q9.7 72--79
EXT.8 Ql--Q8 Q9.0 - Q9.7 72 --79
16DO
Q9 -- QG Q28.0 - Q28.7 224 --231
EXT.9 8DO Ql--Q8 Q10.0 -- Q10.7 80 -- 87
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Ql--Q8 Q10.0 - Q10.7 80 -- 87
16DO
Q9 - QG Q29.0 - Q29.7 232 -- 239
8DO Q1--Q8 Q11.0--Q11.7 88 --95
EXT.10 Q1--Q8 Q11.0--Q11.7 88 - 95
16DO
Q9 - QG Q30.0 -- Q30.7 240 -- 247
8DO Q1--Q8 Q12.0--Q12.7 96 -- 103
EXT.11 Ql--Q8 Q12.0--Q12.7 96 - 103
16DO
Q9 - QG Q31.0--Q31.7 248 -- 255
8DO Q1--Q8 Q13.0--Q13.7 104 - 111
EXT.12 Q1--Q8 Q13.0 - Q13.7 104 - 111
16DO
Q9 -- QG Q32.0 - Q32.7 256 - 263
8DO Q1--Q8 Q14.0 - Q14.7 112 -- 119
EXT.13 Ql--Q8 Q14.0 - Q14.7 112 - 119
16DO
Q9 -- QG Q33.0 - Q33.7 264 -- 271
8DO Q1--Q8 Q15.0 - Q15.7 120 -- 127
EXT.14 Q1--Q8 Q15.0 - Q15.7 120 - 127
16DO
Q9 -- QG Q34.0 - Q34.7 272 -- 279
8DO Q1--Q8 Q16.0 - Q16.7 128--135
EXT.15 Q1--Q8 Q16.0 - Q16.7 128 - 135
16DO
Q9 -- QG Q35.0 - Q35.7 280 -- 287
8DO Ql--Q8 Q17.0-Q17.7 136 - 143
EXT.16 Q1-Q8 Q17.0--Q17.7 136 -143
16DO
Q9 - QG Q36.0 - Q36.7 288 -- 295

10.3.3 Analog Input addressing

1)PR14,18,24 Series

CPU:

EXT1:

EXT16:

Al1~AI6 > AIWO~AIW10
Al1~AlI4 > AIW20~AIW26

Al1~Al4 - AIW170~AIW176

Calculation formula:

Al Start Address=AIW (Extension Address X10+10)
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2)PR12N,18N Series

CPU: AlI1~AI8 > AIWO~AIW14
EXT1: Al1~Al4 > AIW20~AIW26
EXT2: Al1~Al4 > AIW36~AIWA2
EXT3: Al1~Al4 > AIW52~AIW58
EXT4: Al1~Al4 > AIWE8~AIWT74
EXTS: Al1~AI4 > AIW84~AIWI0
EXT6: Al1~Al4 > AIW100~AIW106
EXT7: Al1~Al4 > AIW116~AIW122
EXTS8: Al1~AI4 > AIW132~AIW138
EXT9: Al1~AlI4 > AIW148~AIW154
EXT10: AI1~AI4 > AIW164~AIW170
EXT11: AI1~Al4 > AIW180~AIW186
EXT12: AI1~Al4 > AIW196~AIW202
EXT13: AI1~AI4 > AIW212~AIW218
EXT14: AI1~Al4 > AIW228~AIW234
EXT15: AI1~Al4 > AIW244~AIW250
EXT16: AI1~Al4 > AIW260~AIW266

3)PR26N,23N Series

CPU: Al1~AI8 = AIWO~AIW14
AID~AIG > AIW24~AIW30
EXT1: Al1~Al4 > AIW32~AIW38
EXT2: Al1~Al4 > AIWA8~AIW54
EXT3: Al1~Al4 > AIWG4~AIWT0
EXT4: Al1~Al4 > AIW80~AIW86
EXTS: Al1~Al4 > AIWI96~AIW102
EXT6: Al1~Al4 > AIW112~AIW118
EXT7: Al1~Al4 > AIW128~AIW134
EXTS8: Al1~Al4 > AIW144~AIW150
EXT9: Al1~Al4 > AIW160~AIW166
EXT10: AI1~Al4 > AIW176~AIW182
EXT11: AI1~Al4 > AIW192~AIW198
EXT12: AI1~Al4 > AIW208~AIW214
EXT13: AI1~AI4 > AIW224~AIW230
EXT14: AI1~Al4 > AIW240~AIW246
EXT15: AI1~Al4 > AIW256~AIW262
EXT16: AI1~Al4 > AIW272~AIW278
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10.3.4 Analog Output addressing

1)PR14,18,24 Series
PR24CPU: AQ1 > AQWO

EXT1: AQ1,AQ2 > AQW20,AQW22
EXT16: AQ1,AQ2 - AQW170,AQW172

Calculation formula:
AQ Start Address=AQW (Extension Address X 10+10)

2)PR12N,18N,26N,23N Series
EXT1:  AQl,AQ2 - AQW4,AQW6

EXT2: AQ1,AQ2 > AQWS8,AQW10

EXT16: AQ1,AQ2 > AQW64,AQW66

Calculation formula:
AQ Start Address=AQW (Extension Address X4)
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10.4 Set extension module address with a dial switch

The address of extension module = The value of dial switch + 1
Dial switch Value
1 1

2 — 2
3 - 4
4 — 8

The value of dial switch The address of
1 2 3 4 extension module
OFF OFF OFF OFF 1
ON OFF OFF OFF 2
OFF ON OFF OFF 3
OFF OFF ON OFF 5
OFF OFF OFF ON 9
ON ON OFF OFF 4
ON OFF ON OFF 6
ON OFF OFF ON 10
OFF ON OFF ON 11
OFF OFF ON ON 13
OFF ON ON OFF 7
ON ON ON OFF 8
ON ON OFF ON 12
ON OFF ON ON 14
OFF ON ON ON 15
ON ON ON ON 16
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10.5 Additional instructions

10.5.1 LCD related instructions

LCD KEY
N LCD_KEY LCD_KEY binds LCD keys and PLC variables.
® EN: Enable
—MODIFY
—ENTER . . .
e ® MODIFY: Modifies the corresponding variables.
—DOWN
EFT ® ENTER: Confirms the corresponding variables.
—RIGHT
® UP: The corresponding variable of UP key.
® DOWN:The corresponding variable of DOWN key.
® LEFT: The corresponding variable of LEFT key.
e RIGHT:The corresponding variable of RIGHT key.
LCD_PAGE
ENLCD—P‘”‘GE LCD_PAGE instruction binds the LCD display page.
_mask ® EN:Enable
—IMD¥

® MASK: The current page group mask, generally 1.
e INDX: Currently displayed page number.you can

modify the page number,the LCD will display the

page.

Supplementary explanation:MASK input is a byte. Take VBO as an example:
VBO

7 6 5 4 3 2 1 0

When 0 bit is equal to 1, LCD will display O group.
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When 1 bit is equal to 1, LCD will display 1 group.

When 2 bit is equal to 1, LCD will display 2 group.

When 7 bit is equal to 1, LCD will display 7 group.

LCD_EDIT
_ENLCD—EDH LCD_EDIT: Binds the PLC variable to the edit state of
—JUNIT the LCD.

—ALTO

—|REFTH ® EN: Enable

—LOOF

—FLASH . . .

1, ® UNIT: Edit the number of objects in the page
—VMIM

_lymax ® AUTO: Whether uses LCD keys to edit.

® DEPTH: The current edit depth of edit object.
® LOOP: LOOP edit.

® FLASH: The edit object is flashing or not.

® V: The current value of edit object.

® VMIN: The minimum value of edit object.

e VMAX: The maximum value of edit object.

For example:
You have to edit display pages in LCD software.

Display page 1:
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Display page 2:

Display page 3:

Display page 4:

Grouping of display pages in display page property:
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|I:Ib_iect Froperty

| EWHE EEWEHE | Dizplay FPage Froperty | Ei“ihli Ei“i“ﬁ | d‘l]

Dizplay Page Froperty
¥ o [ 4
Group Mask : °
- s
O3 ki

Display page 1: Display page 1 is divided into O group and 1 group.

Display page 2: Display page 2 is divided into O group and 1 group.

Display page 3: Display page 3 is divided into O group.

Display page 4: Display page 4 is divided into 0 group.
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PLC program:

METWOREK O

5Mo.1 LCD_KEY

| |

5M190.0—4MODIFY
5M190. 1—+ENTER
5M130.2—UP
5M190. 34DOWN
5M190.4LEFT
5M 190, 5—RIGHT

METWOREK 1

5Mo.1 LCD_PAGE

| |
I | EM

VB 200 —MASK
VBE201—INDX

METWORK 2

5Mo.1 LCD_EDIT

| |
I I EM

VB205—UMIT
VB206—ALTO
VB207¥—DEFTH
VB208—{LOOP
VB209—FLASH
VD210V
VD 214—VMIN
VD218 —{VMAX

Analysis:
In network 0, the program binds LCD keys and PLC variables.

PLC has ten function keys. Each function key corresponds to a PLC variable.

F1 corresponds to SM191.0
F2 corresponds to SM191.1
F3 corresponds to SM191. 2
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F4 corresponds to SM191. 3
ESC corresponds to  SM190.0
OK  corresponds to  SM190.1
UP  corresponds to  SM190. 2
DOWN corresponds to SM190. 3
LEFT corresponds to SM190. 4
RIGHT corresponds to SM190.5
NETWORK O:
5M0.1 LCD_KEY

EM

5M190.0—4MODIFY
5M190, 1-ENTER.
5M150.2—UP
5M190. 3—4DOWN
5M190.44LEFT
5M190, 3—RIGHT

MODIFY is ESC function key, corresponds to SM190.0

The functions of function keys:

You can customize F1 F4.

ESC is used for modifying values and exiting edit.

OK is used for confirming modified values.

UP and DOWN function keys can toggle display page . They can also increase
or decrease values.

LEFT and RIGHT function keys can be used for toggling edit objects.

The function of NETWORK1 is binding PLC variables and LCD pages.

METWOREK 1

5MO. 1
| |
I [ EM

LCD_PAGE

VB 200 —MASKE
VE201—INDX

Operation result:

Address Data Type  Value
| vB200 | BYTE | 16#01
| vB201 | sINT lo

The display page 1 of the 0 group is displayed by default. The value of
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VB200 is 1.0 bit is equal to 1, so LCD displays 0 group. The value of VB201

is 0, which means the first display page. The first display page is display

page 1.

You can use the program to specify the display group and the display page .

For example:

5M0.0 [1 MOVE_B
| |
1 | EN
2N ouT-vB200

5M0.1 [0 LCD_PAGE
| |
I|:|I EM

VB200 [16202] —|MASK

VB201 |1 —INDX

T

The LCD will display group 1 and display pageZ.

If you use LCD function keys to toggle the display pages, the value of VB201

will change.

NETWORKZ :

METWORE 2

aM0.1
I |

LCD_EDIT
EM

VB205—
VB206—
VB207—
VB208—
VB209—
VD210
VD214
VD218

LINIT
aAUTO
DEFTH
LOoaP
FLASH
W
WMIM
WMAX

LCD -EDIT instruction binds the PLC variables and LCD edit states.
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For example:
When you modify the first variable of display page 1:

The instruction will display as follows:
NETWORK 2

5M0O.1 [0] LCD_EDIT

Ju) EN

VB205 [0] —UNIT
VB206 [1]—ALUTO
VB207 [1] —{DEPTH
VB208 [0] —LOOP
VB20% [0] —FLASH
VD210 [0]
VD214 [-30000] —{yMIN
VD218 [30000] —{VMAX

=

Vb205 = 0 Variable 0, the first variable.

Vb206 =1 It means that you can use LCD function keys to edit variables.
Vb207 =1 It means you can modify single digit.Vb207 = 2, you can modify
single digit and tens digit.

Vb208 = 0 No loop

Vb209 = 0 No flicker

Vd210 = 0 The current value of variable is 0
Vd214 = -30000 The minimum value is —30000
Vd218 = 30000 The maximum value is 30000
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For example:

Modify the value of

variable to 161.

NETWORE, 2
5M0.1 0] LCD_EDIT
T
VB205 [0] —{UNIT
VB2065 [1] HALTO
VB207 [1] —{DEFTH
VB208 [0] —{LooF
VB209 [0] —{FLASH
WD210 [161] v
W02 14 [-30000] —{vMIN
VD218 [30000] —vMAX
For example:
Modify text list
NETWORE, 2
5M0. 1 [0] LCD_EDIT
i
WB205 [1]—{unIT
VB205 [1] —{auTo
VB207 [1] {DEPTH
VB208 [1]—{LooP
YB209 [0] —{FLASH
VD210 [1] v
VD214 [0] —vMIN
VD218 [1] <vMAX
VB205 Variable 1, the second variable.
VB206
VB207 Edit depth is 1.
VB208 LOOP
VB209 No flicker
VD210 The current value of variable is 1
VD214 The minimum value is 0
VD218 The maximum value is 1

It means that you can use LCD function keys to edit variables.
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10.5.2 CAN, serial port initialization instructions

UART Init CAN_Init

CAN Init instruction is used to initialize the CAN port.

CAN_Init

—EM ® EN: If the input value is 1, the instructionwill initialize
the CAN port.

—FORT DOME- @ PORT: port number, 0 1.

—ER ® BR: CAN port baud rate

UART it UART Init instruction is used to initialize the serial port.

e ® EN: If the input value is equal to 1, the instruction will
initialize the serial port.

—PORT ooME~ @  PORT: port number, 0 — 2.

—ER ® BR: Serial port baud rate.

—|PELT ® DBIT: The number of serial data bit.

:Z:ﬂ' ® PR: Serial port check bit, 0=No parity, 1=0dd check, 2=Parity

check
® SBIT: Stop bit
® DONE: success=1, fail=0

You can also set these parameters in the programming software.

As shown in the following picture:

Communication ﬁ

Serial Port | Modbus TCP/IP | CAN Kvaser | CANpro | CANalyst-I |

Default

Station: [0 - |
Port: | USB-SERIAL CH340 (COM1) -
Bus Parameters
Baud Rate: [QEUU bps "]
Parity: [NONE -
Stop Bit: | 1Bt -

[ Ok J [ Cancel
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10.6 Example of serial port free port communication

Program 1:
METWORK O
™ TO : -_.‘.5_:
I i I ig| TOM
1000 —PT
METWORK 1
TO MOVE_W
| |
1 I EM
4—IM QUT VW00
MOVE_W
EM
4—IM OUTVWa02
MOVE_B
EM
11—IN OUT—VB404
MOVE_B
EM
22—IN OUT[—vB405
MOVE_B
EM
33—IN OUT—vB406
MOVE_B
EM
44—IN OUT—vB407
UFP_XHMT
EM
1—PORT
VE200—TEL
YE400 —XMT
TNC_W
EM
VW 100 <IN OUTHYwW 100
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Explain: Send data 11 22 33 44 per second through port 1.And record the

counts of sending data.

Program 2:
METWORK 2
SM0.0 MOVE_W
| |
| | EM
100IN QUT —VwWao0o
UFP_RCV
EM
1PORT
VB&OOTEL
VBS0O—RCY
Vaoo. 1 INC_W
| |
| T EM
VE00,2 VW 102IN OUT Vw102
| |
1 [

Explain: Receive data through port 1.The maximum length of the data is

100 bytes.
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10.7 Example of CAN free port

METWOREK 0
SMO.0 INC_W
| |
| | EM
VW 200—IM QUT Vw200
METWORK 1
TO TO [1ms]
I / I m TON
200—FT
METWOREK 2
TO MOVE_B
| |
IBO—IM QUTH—MB20
CFP_Xmt
EM
0—PORT DOME—M13.0
1600005544 —ID
1—FLAG
S—DLEM
ME20—DAT
METWOREK 3
SMa, 1 CFP_Setup
| |
| | EM
0—{PORT
0—fer
0D
0 —IDMSK
16#03—TPMSK
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NETWORK 4
5M0.0 CFP_Rov
| |
1 En
o—{poRT ID-YD100
FLAGVB104
DLEN VB 105
DATH-VB106
DONEFVS0.0
V50,0 33 0 V106.0 Q0.0
| [ __nl |l | __al | | ¢
! I [ ==D] | ==B] | ==B] | | { s )
VD100 VB104 VB105 1
V106.0 Q0.0
| (=)

Explain: The state of the 10.0 is transmitted through port 0. Receive data
VB106 through port0. The state of the first bit of VB106 is the state of

Q0.0

259



10.8 MODBUS communication master program

Read multiple hold registers and write multiple hold registers

METWOREK 0

SMO.0 UMB_03
-

1—PORT LDATVB200
VE100—TBL
4—5LA
105 —ADDR
4—CNT

METWOREK 1

SMO.0 UMB_16
|

14PORT
VB 104—TEL
4—{5LA

112—{ADDR
4—{CnT

VB200—LDAT
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10.9 The example of using PID instruction

METWORK

5M0O. 1 MOVE_R

| |
| | EM

1—IM ouT—vDi112

MOVE_R

0.3IM ouT—vD11a

MOVE_R

400 —IN oUTYD120

MOVE_R

0—IM oUT—vD124

The initialization of PID parameters
VD112 gain

VD116 Sampling time

VD120 Integral time

VD124 Differential time
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METWORE 1

SMO.0
| |

Conversion of Process quantity and set value unit

V400 —

IN

I_DI

OuT]

VD200

VD200

DIR

OUT]

VD204

VD204

M1
INZ

DIV_R

ouT]

VD100

VW 180 —

IN

1_DI

OUT]

FvD212

VD212

IN

DIR

OuT]

—vD214

VD214

M1
N2

DIV_R

ouT]

VD104
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METWOREK 2
TO T0 [1ms]
| | TON
| ! | IM
300—FT
METWOREK 3
T0 PID
| |
| | EM
VE100—TAELE
1qLOOP
METWOREK 4
T2 T2 [10ms]
| | TON
| ! | IM
400—PT
Call a PID command every 0.3 seconds.
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NETWORK 5
SM0.0 MUL_R
| |
| | EN
VD108 —IN1 OUTvD220
200—IN2
ROUND
EN
VD220—IN OUTHvD224
DI_I
EN
VD224—IN ouTvw22s
NETWORK &
T2 Q0.4
| | v
| <1 [ 1, ]
VW228

The conversion of output value unit .

10.10 Read / Write Program via Ethernet

First, connect the PLC to the LAN where the PC is located. And belong to the same network
segment.
(1)Configure IP parameters without USB CABLE:
2 xtadder - 11
File Edit Wiew PBLC Debug 5MS Help

= @ PR ALl &

Click the button Q and the following window will pop up:
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Network Search | S ]

2
‘&;mh || 0% R | I

Index | DevicalName | I Address MAC Address | ceum |

(1) Click the "Net Card Select" button to select the network card on the PC that is connected to
the PLC. Failure to select the correct network card will cause no PLC to be searched later.

(2) Click the ‘search’ button and the following figure identifies that the Ethernet PLC has been
searched.

The default IP of the PR-12DC-DA-R-N and other models is 192.168.0.245.

DTSR
1002% Mat Card Select |

| DevicaName | [P Address | MAC Addrazs | cpum
RIEVTECH 192.168.0.101 F0-D7-AF-70-00-BE 40406669921245184000 |

Double-click on the IP in the above figure, the login screen will pop up. Username and Password

are both admin. See below:

265



NebwrkSeads
Search | 1002

Index | DeviceName | P Address | MAC Address CPUID
1 EASY 192.168.0223 70-B3-D5-5C-1B-7C 189083380446111129600

[ Login M

V=ername: Iad.rnin
FPassword: I*****l Eiijl i l“ l

x| [ camear |

When you are done filling out, click the ‘OK’ button. Wait a little while, the IP configuration
window will pop up — “Web Server config’.

Web Server confi g
- Local
IP Addrass 192 . 169 . 0 . 201 DHCP Server [~ Enable
Subnet Mask 255 . 255 .255 . O Protocol Im
Default Gateway | 192 . 169 . 0 . 1 ¥ Enzbla Wb Sarvar
Web Port o wacames [
~TCP Server UDP Server
Port 3008 Keep Alive |5— S [V Enible Port lm— ¥ Ensble
Max Clients [0 +] Timeost [0 s Timeost [0 8

 Tucgat
IP Address Port  KaspAlive Tope Timeont e |

[ 1. Enable | 192 . 169 . 0 . 202 |mos |5 s free | o 8

[~ 2. Enable | 192 . 169 . 0 . 203 |sonz |; s |-ncp j Iﬂ [ Read

[ 3.Enape | 192169 . 0 .20¢ [g003 |5 s Jree - Jo s /

[~ 4 Enble | 192 . 169 . 0 . 205 |aoo4 |5 s [t -] o s

[ 5 Ensble | 192 . 169 . 0 . 206 |0 |; s e ] o 5

[ & Endile | 192 . 168 . 0 . 207 |0 |: 3 |1t;p ERE 3

7 Enple | 192 165 0 208 [0 Is s free | fo H

[T & Enable | 192 . 169 . 0 . 209 |0 |; $ e -] Jo s

First, click the ‘Read’ button.

266



ey, ==

Wb Server confiz rLocal
- Sat Password P Addeass 192 168 . 0 . 223 DHCP Server [ Enable
Crrany 235 255 L2550 Protocal IW
Defaslt Gatewzy | 192 . 168 . @ 1 [ Enable Web Server
Web Port lsoi MAC Address IW
~TCP & UDP Server
Port [0z KeepAlive  [5 3 [ Enable Port 8007 [V Enable
Max Clients [+ x| Timeont |0 s Timeout
 Targst
D Addrass Dot KespAlive Type
W 1Emble [T152 168 . 0 118 [6008 [5 s [ree 4]
[~ 2. Enable | 152 168 . 0 . 4 |soo: |5 s [ree A
[ 3 Eabie | 192 .168. 0 .24 [5003 [5 s [tee -
™ 4 Enable | 192 . 168 . 0 . 24 |saa4 |5 H ITCP |
FCsmse [0 0 0 0 o [5 s [tee -]
Femze [0 0 . 0 0 o [5 s [ -]
Frfmse | © -0 -0 0 |o [5 s [ree o]
" 8 Endble | 0 .0 .0 .0 |0 |5 U |

_com |

Configuration parameters, the specific method is described below (page 5).
When the configuration is complete, click the ‘Write’ button.

Web Server config 2

Wab Sarver confi

- Lozal
i Sat Password 1D Addeoss 192 169 . 0 . 201 DHCP Sarver [~ Enable
Submet Masl 255 . 255 . 255 o Protocol MODBUS-TCP RTU v

Default Gateway | 192 - 169 . 0 1 [V Enble Web Server
Web Post 20 MAC Addrass
~TCPS T

Port 8008 KespAlive |5 § |V Enable Port 8007 [ Enable

Tagt |
TP Addra oK sop Alive Type Timeout

7 1LEaable  [T132 165 | s [t o s

I 2Easle [132 169 B dp s Raxd

[ 4Ease | 192 16 f ) s [ree -] o s

I 5 Enible 92 169 . 0 . 206 ,o— lw— s [rce R s

I 5. Endble | 192 . 169 . 0 . 207 |0 |5 s [t | s

[ 7Enile | 192 16 0 208 | [o [5 s e -] o s

[ % Enile | 192 . 168 . 0 . 209 |a | s e -] o s

e |

Click ‘OK’.
Click the ‘Close’ button. Prompt you need to restart the PLC and select ‘Yes(Y)'.

Info e

Do you want to reboot the system ?

The newly configured IP parameters take effect after the PLC restarts..
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(2) Parameter Description:

(Locl—f
IP Address 192 168 . 0 . 172 B DHCP Server [~ Enable
Subnet Mask 255 .255 . 235 . 0 Protocal MODBUS-TCE RTL * I
Default Gateway 192 168 . 0 . 1 [V Enable Web Server
\\Teb Pozt 80 MAC Addrass 70-B3-D3-8C-10-0E
frcps«wc UDP sy
Port [s500 Kepilive |5 S 7 Ensble Port 3007 ¥ Ensble

\Max(:l.\mls [+ 7| Timeom |5 H Timeout
# Targat
Channsl E  rases Port Kasp Alive Type
W 1 [182 168 0 245 [s003 [5 s [ee <o
V2 | 192 . 168 . 0 . 210 |EDC|2 |5 5 ‘Tc:p j [o
s [0 -0 0 0 B B s [~ o
4 [0 0 .0 0 [ [ s e =
re | s [= b

(| | 0 0 .0 .0 |c | 3 \:c_c J [0

||

| 1™ [0 o .0 o0 [ [ s [ <o

(

s [0 0 .0 0 [ [ s e ][0
N

The parameters in the above figure:
Area A: Set the parameters such as the IP address of the PLC to connect to the network (the Web
Port remains unchanged), meaning the same as the IP address of the configuration computer.
Area B: By default, it stays the same.
Area C: The parameter when the PLC is used as a server (TCP protocol).
Port: The port of the PLC when doing Server, try not to use 8001.
Keep Alive: Keep the connection time, the default is 5s.
Max Clients: 0 — 8, When the PLC is used as a server, you can select how many channels are
used by the client at the same time, up to 8.
Timeout: overtime time.
Enable: Checked by default. Must be checked when using TCP protocol.
Area D: The parameter when the PLC is used as a server (UDP protocol).
Port: The port of the PLC when doing Server, try not to use 8001. Not the same as TCP.
Timeout: overtime time.
Enable: Checked by default. Must be checked when using UDP protocol.
Area E: Set remote target IP parameters.
Used to configure the IP and port of the servers when the PLC is used as a client. The sum of the
number of servers that can be configured and the number of Max Clients set in Area C is 8. If
Area C's Max Clients is set to 8, channels 1 — 8 in Area E are not available. If Area C's Max Clients
is set to 4, channels 1 —4 in Area E are available, and channels 5 — 8 are not available.
Keep Alive: Keep the connection time, the default is 5s.
Type: TCP or UDP protocol, the default is TCP.
Timeout: overtime time, the default is Os.
Area F:
Read: Read network configuration parameters.
Write: Write network configuration parameters.
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Confirm & Reset: After writing the configuration, click this button to complete the
configuration and the PLC will restart.
After the parameters are configured, it is best to test whether there is successful access to
the network. The method is to run CMD.exe (on PC): ping 192.168.0.172

(3) Software reads/writes programs over the network:

presiim) LTSS HETETEIILE

;
Communication Communication &J
Br_l Instructons

-1 Bit Logic Serial Port |Endbus TCR/IP | CaN Kvaser | CANpro | CANalyst-I1 |

-1 Clock

m-E3 ¢ icati Default

-] Communications NETVI

E+Z1] Compare
-3 Convert

00 Countrs statos

-3 Floating-Point Math
5.0 Integer Math Adanter: | 192, 168.0.29 (Realtek PCle GBE Family Controller) |

"{:l Interrupt IP Address: 192.168.0.172
Cl Logical Operations NETWO
-3 Move Part: | 8500

{:I Program Control
-7 ShiftfRotate
-] String

D Table

D Timers

D Pulse Train Output (FTO) NETWO
{2 UART Driver [ ok || cencel |
[#-{1] Free-Port (UART) |

The PLC in XLadder is used as the server by default, so the IP and Port of the PLC need to be
filled in the above figure.

After filling in, click the ‘OK’ button.

10.11 Modbus block (New block for Ethernet series PLC)

&3 LoD
=-{Z3 Enhanced instruction

..... ] MEM_RD
..... .D MEM_‘L‘I'JIR

----- O GPRS_COMNM
----- O GPRS_SEMD
..... ] MQTT_SUE
..... ] MQTT_PLE
..... ] MQTT_CONN
..... ] 5MS_IN

..... ] SMs_ouT

----- 1 EMAIL_POST
-2 Subroutine

269



M1.0 MODBUS
| EN
| [
DOMNEM10.1
1, Modbus RTU
Property @
Params
Communicate Params
Comm Type  [COM3{Buitin RS485) -
Eps 3600 v Protocal Modbus(RTU]  ~
D atahits TmeOut 5 I3
Staptits
Pariybit
Slave Address 1
Data Register Index
Commanc (16 Wrte Muliple Registers =
Slave register addr: 0
Save data addr: vwo
Count 2

The 4 options selected in the red box in the above figure are serial communication ports, which
support Modbus RTU protocol.

Comm Type COM3 (Built-in ES485)

COMO (RS23Z/FRO-ES4385)
COMIL (Ext RS485)

Eps C ult—n E34a85)

uilt—in B 5

Databits
Ethernet: Socket
Stopbits Ethernet: Socket
Ethernet: Socket
Faritybit Ethermet: Socket
Ethernet: Socket
Ethernet: Socket
Ethernet: Socket
Ethernet: Socket

[ B < RN O

COM port diagram:

270



RS485 Interface 2

USB / RS232 CABLE
Program Port COMO COM 2 RS485 Interface 3
\ — COM 3

IR coma] mn

L+ M 'll ’12 'JJ r1‘ Lo 16 Ls 16 1Y IE 1L (U IE H: I‘”k‘: H" + A4 M
00D DOODODOODOOO0 (_)(_)(_J(J(_J(J(_I()C QO0O000CO00
PR260C DAIRT-N R (e Ermmon P 0C 12~24v
- g

RIE ‘f/ TECH RIE v/‘f'ECH PR-RS485
FSet CONO

Set CON1 U ) -

Set CONZ o

Set CONS ”}\’ -I :
G A [ (= H

S ¢ eleleleelelelelele)

LU ] GRS HOWATIA 39EC)

[ JOoDD

o oQo@

000 ooo‘@; 50 00 ac ]| 090000000000

- R
I—”‘ RS485 Interface 1
B |comi
2, Modbus TCP

First, connect the PLCs to the LAN where the PC is located. And belong to the same network
segment. Or 2 PLCs are on the same network segment.

1, Configure Ethernet IP parameters on xLadder software.
See chapter 10.12 for details

2, Block parameter settings.

A) This PLC is used as a client, and the block configuration is as follows:

-

Property EX=)
Params
Communicate Params
Comm Type [Ethemet: Socket 2 v]
Local CRU Protocol Modbus(TCF) =
TCRAIDP TCP ~ TimeOut 5 5
Remate
192.168. 0 . A
a
Slave Address 1
Data Register Index
Commanc 16 Write Muttiple Registers -
Slave register addr: 0
Save data addr: Vo
Count 2
0K ][ Cancel Apply
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Conm Type
COMO (RS232/PRO-RI465)
COML (Ext RS485)
Local CPU  COM2 (Built-in R35485)
COM3 (Built-in ES485)
COM4 CHIF:
thern
Ethern.
Ethernet

TCE/UDF

Remote
Target TP |Fthernet
Ethernet:
Target Port Ethernet
Ethernet:

Ethernet

(V2 version : Socket 1~8

Assign a Socket to the MODBUS
block. A Socket can be used by
multiple blocks. At some point, a
Socket can only be used by one
\MODBUS block.

Ethernet: Socket Z -

-
Property

Parans

Communi cate Params

"[ Comm Type Ethernet: Socket 2 - I

TCP -

Local CEFV Protocol

TCE/UDP

Targat IF

Tinelut g

Target Port |0

Slave Address 1

Data Register Index |High Low -

Command

16 Write Multiple Registers =

Slawe register addr: U Server register address
Save data addr

Count

VD . .
The obtained value is stored in the

2, .
Sef'the number of registers (read)

s v ot S
Local
Ak ERCCRET oace
St Mk T )
Defaslt Gateway 152 . 168 [ 1
N W et I
7P S
e [ Redie s
MaxCients [¢ <] Temewt [0 3
Channel IP Addews Port
2] [ e o m [we |
2 | chdnfiél mémber comes ffom here. |
3| Fill i'the €hanhel nmbePoF the IP |
egister starting|from VWO 4 | addré®s of the servér yolWant to |
¢ F: |conperets,  °  ° B |
r [o.¢c o o [ |
r e |
A @) B o ] |

B) This PLC is used as a server, and the block configuration is as follows:

-
Property

===

Params

Communicate Params

Comm Type Ethernet: Soclet 2

COMO (RS232/PRO-R5485)
COM1 (Ext ES485)

Local CPU COMZ (Built-in RS485)
COM3 (Built-in ES485)

TCE/UDE COM4 (HTFI)

Femate Ethernet: Socket
Ethernet: Socket

Target I Ethernet: Socket
Ethernet: Socket

Target Port Ethernet: Socket
Ethernet: Socket
Ethernet: Socket

.11 Comm Type [Ethernet: Socket 2

B

| Local CFU

Server -

Protocel |Medbus(ICE}

Timelut [ =

n .17z | clientIP

,_I\I_

V2 version : Socket 1~8

Assign a Socket to the MODBUS
block. A Socket can be used by
multiple blocks. At some point, a

Socket can only be used by one

IMODBUS block.

TCE/UDE TCE >
Kemote !
I Target IF 192 188 .
Target Fort 0
~ Slave Address 1

Dlata Register Index

Command

16 Write Multiple Registers -

Slave register addr:

- Save data addr:

Count

a
w0

[ e

][ BE || ERwW
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10.12 MQTT (New block for Ethernet series PLC)

£ LCD
=-{_1 Enhanced instruction

MODBUS
MEM_RD
MEM_WR
GPRS_CONN
GPRS_SEND
MQTT_SUB
MQTT_PUB
MQTT_CONN
5MS_IN
5MS_OUT
EMAIL_POST

+-[_] Subroutine

10.12.1 Connect to MQTT Server

SMO.0

MQTT_CONN

} ENM

DOMNE—VBO

Description of Function

This function block is used to configure and connect to the MQTT server.

The IP and port information of the MQTT server is no longer obtained from ‘Web Server Config'. Instead,

get from this block, which triggers this block to connect to the server.

Publish and subscribe function blocks also do not configure the parameters of the MQTT server, they are

simplified to have only publish and subscribe features.

Only one Connect to MQTT Server block can be placed in the program.

Connection Description
En You enable/disable the block with the signal at input En (1/0).
Parameter IP Address:

The IP address of the MQTT server.

Port:

The port of the MQTT server.

Connection timeout:

Timeout setting for cloud connection in seconds.

PING interval time:

Ping timer setting in seconds. If there is no message to publish before the timer
expires, the PLC will send a ping command to the cloud server to check connection
status.

Enable SSL/TLS:

After checking, select to use SSL encryption mode.
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CA Certificate File 1:

When using encryption mode, select the SSL certificate by path.

CA Certificate File 2:

Temporarily not supported.

CA Certificate File 3:

Temporarily not supported.

Client ID:

Click the ‘Create only one ID’ button to generate a unique string of numbers.

Name / Password:

Before you can publish / subscribe a message, you need to configure your cloud server
account and ‘Topics’. Each cloud server may have different configuration procedures.
Check the cloud server instructions on how to do this.

Hide:

Hide the password. You can set a secret password when hiding, and you need this
secret password when you unhide it. You can also modify the content without a secret
password.

You can also choose not to set a secret password when hiding.

Out1l Digital output.
Shows if the server is connected successfully.
1: Successfully connected to the MQTT server
0: The module is not triggered or is connecting to the server
Out 2 Analog output.

The status code of the connection server.

2: Connecting to the target server

3: MQTT PING is sending PING packet

5: Disconnect

20: Resolving domain name

21: Domain name resolution successful
22, 23, 24: Domain name resolution failed
50: Connection failed

255: The connection is successful
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] Property =]
Clean Session

@ IP Address 34 250 016 . 30

) Domain Name

Port 17933

Connection timeout 10 = 5

PING interval time: 30 5 s

[C] Enable SSL/TLS Protocol TLSV12

3) CA signed server certificate Seff signed certificates
PEM Fommatted

Cliert ID 194531545619459 Create only one ID

Name woscghe

Password B3DbCCgbEgHo

OK Cancel Apply

NOTE:

a), ‘Name’ and ‘Password’ are obtained/set when creating a project on the MQTT server.
b) The SSL certificate is issued by a trusted digital certificate authority CA (eg Symantec) after
verifying the identity of the server. It has server authentication and data transfer encryption.

ChA Certificate File 1 |C:\Users\kdmi:nistrator\Desktop\IZ}EEHGSHU\new_root_ca zl.pem

c) Check the 'Clean Session' option to clear the session cache. Checked by default.

10.12.2 Publish with MQTT

MO.0 MGTT_PUB
L —p

DOME—VE1

Description of Function
After successfully connecting to the MQTT server, activate this function block to publish the

message to a topic in the MQTT server.

Connection Description

En You enable/disable the block with the signal at input En (1/0).

Parameter Retained:

Typically, if a publisher publishes a message to a topic, when no one subscribes to the topic,
then the message will be discarded (not retained) by the MQTT server.

However, the publisher can tell the MQTT server to keep the last message of the topic by
setting a reserved message flag. When a device subscribed to this topic goes online, the MQTT
server sends the retained information to the subscriber.

You can check this option to implement this ‘information retention’ feature. A powered-down

device can receive the last message of its subscribed topic after powering on.

275




QoS Level:

QoS 0(no answer) or QoS 1(answer). If you wish to receive a response from the MQTT server,
select ‘QoS 1".

Publish interval time:

Publish timer setting. If enabled, the xLogic will publish the message to the MQTT server every
x seconds. If disabled, the message will only be sent once.

Publish topic:

Set when creating a new topic project on the MQTT server.

Parameter:

Set the message content.

Comment | Reqister coLnt Format Description
W10 2 IMT
I ™
B kS 1) ) B S
10.0 ~ I52.7
Q0.0 ~ Q36.7
M0.0 ~ M31.7 —
50.0 ~ 531.7

SMO0.0 ~ SM551.7
V0.0 ~ V8191.7

>»>33>3>3>3>>3>>>3>>3>>3BYTEccccccccc

Property 180 ~ IB52
QB0 ~ QB36

[Com | Forams | B0 ~ MB31
Conm | Perens SBO ~ 5B31

SMBO ~ SMB551

count Fom| VB0 ~ vB8191

2 unl #eeeeerezeeree 22 WORDE <c <<=
IWD ~ IW51

QW0 ~ QW35

Caomment Reqister

MW0O ~ MW30
SWO ~ SW30
SMWQ ~ SMWS50

VWO ~ VW3190
I>3E32333332>3>>>>>DWORD<<cscsg<<
100 ~ 1049 <€§|'>

QD0 ~ QD33

MD0O ~ MD28

SD0 ~ SD28

SMDO ~ SMD548

VDO ~ VD8188

Comment

Register
Count

Format

Description

[

—

Out 1 Digital output.
Indicates whether the information was successfully published.
0: Not triggered or failed to publish
1: Successfully publish data
Out 2 Analog output.

Publish status code.
0: Block is not triggered
2: Waiting for the MQTT server to connect
4: Time to time start send the published data to the server and wait for server. Response
(QoS1).
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‘ 14: Successful response to server response (QoS1)

Property =
=i =
QoS Levet ® Qost © GosD
[ Retained
Publish interval time £l +1s
Publish topic plcmagtt topic/40

Gt ]

a

C

Publish Topic: Before you can publish a message, you need to configure your MQTT cloud server
ccount and include setting up of ‘Topics’ usually under the Themes area on your account. Each MQTT

loud server may have different configuration procedures for their Topics. Check the MQTT cloud

server instructions on how to do this. There are generally five steps:

1.

2
3.
4
5

Create an account on a cloud server.
Add a device to your account.
Set-up an identity for your account.
Create a policy for your account.

Create a topic for your account.

Once you have configured the Topic name on the MQTT cloud server you are using, enter it here.

MQTT Publish Status Codes

Code Description

Connection Accepted

51 Connection Refused: unacceptable
protocol version

Connection Refused: identifier rejected
Connection Refused: server
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unavailable

Connection Refused: bad username or
password

Connection Refused: not authorized
Wait to connect to the server.

The PING data packet is being sent.
Time to time start send the published
data to the server and wait for server
response (QoS1).

Timeout — Disconnect and retry server
connection.

(K MQTT PING success

14 Successful response to server
response (QoS1) .

24551 | Successful connection to the server
and ready to Publish.

55

Subscribe to plcmgtt_topic/40 on the MQTT client software MQTT.fx.

& MQTT.&-17.1

718 Extras Help

‘

plemgtt_topic/40

plcmagtt_topic/40

Dump Messages Mute

Set M0.0 to 1.

Publish Scripts  Broker Status  Log

| 1414 » M| MAIN (INTOL INT_t (INT1) SBR_O (SBRO}

Status Chart

VD10 DWORD 16700000258 M0.0 BOOL

-

Address Data Type  Value Forced Address Data Type  Value

1

Forced

[« [v [l _cHr o ccHTop“eHT 1 (eHT

Status Chart  Information Output
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NETWORK 0
SM0.0 [1] MQTT_CONN
I |
{ I | EN
DONE|-vBO [255]
MOVE_D
EN
£00—{IN oUTHvD10 [500]
NETWORK 1
M0.0 [1] MQTT_PUB
I |
{ I | EN
DONE|-vB1 [14]

You will receive one message on the MQTT.fx software:

@ MQTT.h-17.1 CRACE X
G Extras  Help
[ Disconrect
Publish m Scripts  Broker Status  Log
plematt_topic/40 - (" Autoscroll RS
plcmatt_topic/40 plematt_topic/40 1
Dump Messages  Mute () Q0
plematt_topic/40 2
Qos0

| Topics Collect... - of
plemgtt_topic/40

21-12-2020 16:10:37.58237084 QoS0
0608

Payload decoded by Plain Text Decoder

This indicates that the PLC successfully published information to the MQTT server.

10.12.3 Subscribe with MQTT

M10.0 MQTT_SUB
| —p

DOME[—VB2

Description of Function
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You can use this function to allow the xLogic to subscribe to a message on the MQTT cloud server.

Only 8 Subscribe blocks can be placed in one program.

Once you have added it to your program, double-click the block to configure it.

Connection Description
En You enable/disable the block with the signal at input En (1/0).
Parameter QoS Level:
QoS 0(no answer) or QoS 1(answer). If you wish to receive a response from the cloud server,
select ‘QoS 1".
Subscribe interval time:
Subscribe timer setting. If enabled, the xLogic will Subscribe to the message from the cloud
server every x seconds. If disabled, the message will only be subscribed to once.
Subscribe topic:
Fill in the topics you want to subscribe to.
However, it should be noted that the topic of the multiple subscribe blocks cannot be the same.
Parameter:
Set the start register to store the received information data.
Out1l Digital output.
Indicates whether the information was successfully subscribed.
0: Not triggered or did not receive the topic it subscribed to
1: Received a subscription topic
Out 2 Analog output.
Subscribe to the status code.
0: Block is not triggered
1: There are no free subscription channels (maximum 8 subscription blocks).
2: Wait for the MQTT server to connect or wait for the subscription channel to be idle.
6: Sending a subscription request
16: The subscription request is successful, waiting to receive the topic of the
subscription.
26: Received a topic subscribed to by this block
36: Subscription request failed, waiting for the block subscription timeout
8: Unsubscribe
Property =X

Perams

QoS Level

| Subscribe interval time

Subscribe topic

@ Qos1 QoS50

30 =15

o
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Property

Comm | Params |

Message saved to

Strings Start byte: vg 200 = (Total length: 256 chars)

Option 1: User can set number of chars could read "Chars to
Receive"”

Option 2: User can NOT set number of chars, could read "As
eived”

Set M10.0 to 1 on Xladder.

METWORK 5
M10.0 [1] MQTT_SUB
(|
|| EM

DONE[-VB2 [2]

14 k] v MAIN (INTD) INT_1 INT 13 SBR_O (SBRO)

Status Chart
Address Data Type  Value For
M10.0 BOOL i1

plcmqtt_topic/4 are published on the MQTT client software MQTT.fx. At the same time MQTT.fx

also subscribes to plemqtt_topic/4.

@ MQTT.h-171

718 FExtras Help

=

m Subscribe  Scripts  Broker Status Log

%  plecmgtt_topic/4 A W

123456

Publish Scripts  Broker Status  Log

plemgit_topic/d

| plcmgtt_topic/4

Dump Messages Mute
plemgtt_topic/40

Dump Messages Mute
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METWORK 5

-

M10.0 [1] MQTT_SUB

DOMEVEBZ [18]

[ main (wr0) < 1wroa-(anrs)~ sBR-0-(SERO)

tus Chart
Address Data Type  Value Forced Address Data Type  Value
M10.0 BOOL |1 VB200 SINT 49
VB201 SINT 50
VB202 SINT 5
VB203 SINT 52
VB204 SINT 53
VB205 SINT 54
The value received by VB is ASCII code.
This indicates that the subscription to Topic_PLC/4 was successful.
_ B = )
o vore v I - e
#ICW Extras Help
‘ Disconnect
Publish m Scripts  Broker Status Log
plemqtt_topic/4 - [ Autoscroll A,
plcmgtt_topic/4 plcmgtt_topic/4 3
Dump Messages Mute [ Un 050
S —
Topics Collect... - plematt_topic/4
3
22-12-2020 17:24:12.62652535 QoS0
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10.13 Memory Read & Memory Write (New block for Ethernet
series PLC)

=-{_7] Enhanced instruction
----- 1] MODBUS
----- T VEM_FD
----- 1] MEM_WR.
----- 1] GPRS_COMM
----- 1] GPRS_SEMD
..... {] MQTT_SUBE
..... {] MQTT_PLE
----- 1] MQTT_CONN
----- 1] SMs_IN

----- ] SMs_ouT
----- {] EMAIL_POST
+-[27 Subroutine

10.13.1 Memory Write

M10.0 MEM_WR

DOME—M1.0

Description of function

Only when there is a low to high trigger at Trg pin, the Memory Write block will be activated and
the pre-configured record action will be performed, at the same time the output will switch on if
the record action had been done successfully.
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Propery ==
Params

Intemal Card
File: Params
File Name: 1 ww
bd
Record Title: 2 Value:

File Write Mode: 3 Save Record Time

eomter 4[]

After Memory Full: g

8 [[] Record Index
Register Params -
Register: /o)
Cournt 1
Data Sequence: HI-LO -
Format: INT hd
Decimais
oK || Ccancel

1. Filename
Place where you can set the name of the file used to save the registers’ data

File in SO card

T

VW TXT
Above is an example of the “VW.ITXT”

2. Record title

2020-05-07 20:21:33[Falusi]d3 200 300
2020-05-07 20:21:34 Value: 3 200 300
2020-05-07 20:21:35 Value: 4 200 300

The above range circled in red is just pre-set contents in the “Record title” of the Memory write

block’s property dialogue box.

3. File Write Mode
Two options available:
Option A. Append (This option would be selected if a certain file already exists in the Mini SD card

inserted in PLC).
B. Create (This option should be chosen, if no file existed or the existing file has a different name

284



from that pre-set in the “filename” in the Mini SD card inserted in PLC.

W Zawve Record Time

If this box has been ticked, the file content will show the time when the data starts to be

recorded.
.EUEU—U'D—UT A0 :0H Value: 9 200 300

4, Separator
Such separator shall be required while more than one analogue values would be stored and

displayed for easier observation and convenient analysis.

5. File Size
Sets the size of the file to be stored.

6. After memory Full
Two options can be selected after the memory is full (it means the relative file has reached its

pre-configured size), one is to over-write and the other is to stop recording.

7. Register params
This section is for register’s parameters setting. The register includes the following choices:

’ !
e S e e R e e e e e e e e
10.0 ~ I52.7
- Q0.0 ~ Q36.7

Property M0.0 ~ M31.7
50.0 ~ 531.7

SM0.0 ~ SM551.7

ml— V0.0 ~ WV8191.7
FEEIIFIEEIF333>>3BYTEccccccso
I1 1B0 ~ 1B52
QBO ~ QB36
MBO ~ MB31
5B0 ~ 5B31
SMBOD ~ SMB551
VBO ~ VB3191

File Params

File Hame:

=

Record Title: Vg >rrr>r3rr>>»>>>>>>>WORD<<<<<<<ss
— IWD ~ W51
File ¥rite Mode: Al QWO ~ QW35
1 MWD ~ MW30
Separator SWO ~ SW30
File Size E SMWO ~ SMWS50
VWO ~ VWB150
After Memory Full: >EF>F23>>F2>3>>>>>>>>DWORD<cccccc<<
ID0 ~ ID49
QD0 ~ QD33
MO0 ~ MD28
DRecord Index sD0 ~ 5028

SMDO ~ SMD548
VDO ~ V031838

Regizster Params \;I ‘ ‘[

Register: Vi |

8. Record Index
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Property

Params

File Params

File Name:
Record Title:
File: Write Mode:

Separator
File Size

After Memory Full:

Intemal Card

VW
bt

Walue:

Save Record Time

5k A

Record Index

Reqister Params

Register:

Count

Data Sequence:
Format:

Decimals

The new data always overwrites the existing third record in the VW.TXT file.
If the third record does not exist in the VW.TXT file, this block cannot work normally.

10.13.2 Memory Read

M10.1
| |

MEM_RD

Description of function

Only when there is a low to high trigger at Trg pin, the Memory Read block will be activated once
and xLogic CPU will read correlative data (bit or short) to set pre-configured register from the file
in the SD card, at the same time the output will switch on if the read action had been done

successfully.

DOME—M2.0
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Property @
Params
Intemal Card

File Params

File Name: 1 10-01 "

Record Title: 2 Output:

Record Index: 9 2

Reaister Params 4

Reagister: M10.0

Court a

Format: BOOL

[ 0K l [ Cancel Apply

1. Filename

The name of the file which you want to access is stored in the mini-SD card.

[ 10-0L.TXT

Above is an example of the “I0-01.TXT”

2. Record Title

2020-05-08 21:57:43 [Dutput:] 00000000
2020-05-08 21:57:46 Output: 11111111
2020-05-08 21:57:48 Output: 11111111

3. Record Index
Here is used to set which line the CPU will access via this Memory Read block

4. Register Params
Here is how to set the parameters of the register, all these registers have a “write” property.
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,
Property

Farams

FRecord position

File Params

File Hame: 1
BRecord Title:

Record Index: 4

Register Farams

Count g

For example
NETWORK &

SM191.1[1]

Fr>333>3>>2333>3>>2>2BIT<cccsccxc
10.0 ~ I52.7

Q0.0 ~ Q36.7

MO.0 ~ M31.7

50.0 ~ 531.7

SM0.0 ~ SM551.7

V0.0 ~ W8191.7
>EI2333>E>233>>>>0BYTEx<<<<<ca<
1BO ~ IB52

QB0 ~ QB36

MBO ~ MB31

5B0 ~ 5B31

SMBO ~ SMB551

VBOD ~ VBB191
FEFEIFrFErFrrrrrrrWORD<< << <<=
IW0 ~ IW51

QWO ~ QW35

MWO ~ MW30

SWO0 ~ SW30

SMW0 ~ SMWS550

VWO ~ WVW3190
FE>P22>>F>22>>>>>>DWORD<<<<<c<<<
ID0 ~ ID4S

QD0 ~ QD33

MDO ~ MD28

500 ~ 5028

SMDO ~ SMD548

VDO ~ VD3188

I !
FRegister: mio.o
Format: EOOL

MEM_RD

DOMEM2.0 [1]

4] v v mam nTo)INT_1 T4y SBR_O (SBRO)

atus Chart
Address Data Type  Value
M10.0 BOOL 1
M10.1 BOOL 1
M10.2 BOOL 1
M10.3 BOOL 1
M10.4 BOOL 1
M10.5 BOOL 1
M10.6 BOOL 1
M10.7 BOOL 1
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10.14 GPRS_CONN & GPRS_SEND (New block for Ethernet
series PLC)

-3 LoD

EI{:I Enhanced instruction
----- {1 MODBUS

..... 1 MEM_RD

..... .D MEM_"."'JIR
----- 1] GPRS_COMM
----- {] GPRS_SEMD
..... 1 MQTT_SUB
..... {1 MQTT_PUBE
..... {1 MQTT_CONM
..... 1 SMS_IM

..... 1 SMs_ouT
----- 1] EMAIL_POST
- Subroutine

10.14.1 GPRS_CONN

M10.0 GPRS_COMNN
|

DOME[—M11.0

Description of Function:
The block can be used to enable/disable the GPRS connection of the CPU.

Configuration of Function

Property \E'
Params

| Timeout 5 min | 1

Network Params
@ PLC system (7) Customize
@ IP Address

5 . 251 . 228 Port: 002

(1=}

222 .

Domain MName

GPRSClose | DisConnect -

[ oK ” Cancel l Apply

1. Timeout Setting — This is the length of time for the timeout if there is no data transmission during
this period. The GPRS will disconnect automatically.

2. Network Params — There are two options to choose from.

a. PLC System

If this setting is selected, the IP and port number of the server shall be the same as configure in
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the menu option... ”SMS...Set GPRS Params”.

SMS | Help

E General Settings -
3 Set Modbus Config

[ Set GPRS Params

Initialize the gsm module

Set email params
i | |

b. Customize

This option allows you to select another server.

Property
Params

Timeout 5 min

Metwork Params
() PLC system (@ Customize
@ IP Address
222 .08 281 . 228 Fot:  gpog

) Domain Name

GPRS Close [ DigConnect - ]

[ OK ][ Cancel ] Apply

NOTICE:

1) The configuration of this block has a HIGHER priority than the settings set using the menu
option. If the block is activated, the GRPS connection configured via the menu will be
disconnected automatically and these settings used instead.

2) The data transmission between the CPU and the server is based on standard Modbus/TCP

protocol.

10.14.2 GPRS_SEND

T11 GPRS_SEND
o EN

DOME—M11.1
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Description of Function

This block cab be used to enable a GPRS connection and then transfer some information to the
network server.

Configuration of Function

Property (]

Params

Network Params
@ PLC system Timeout |10 5 1 |
_ Port: 501
() Customize 2
@) IP Address 152 . 168 0 21

Domain Name
Slave Address 1 3
Data Register Index
Commanc |16 Wiite Multiple Registers -
Reaqister addr: 0 Count 3
Data addr: VWD

[ CK l [ Cancel ] Apply

1) Timeout — If GPRS server does not respond within the set timeout period, the CPU will attempt
the data transmission up to a maximum of three times after which the GPRS connection will be
automatically disconnected.

2) Network Params — There are two options, see GPRS Connect for further information.

3) If your program has three VW with the following values:

VWO =100
VW2 = 1000
VW4= 10000

The CPU will upload the VWO to VW4 values to the server (Slave ID 1) as follows:

0001000000 0D 01100000 00 03 06 00 64 03 E8 2710

The request and response are prefixed by six bytes as follows:

byte 0: transaction identifier - copied by server

byte 1: transaction identifier - copied by server

byte 2: protocol identifier = 0

byte 3: protocol identifier = 0

byte 4: length field (upper byte) = 0 (since all messages are smaller than 256)
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byte 5: length field (lower byte) = number of bytes following

byte 6: unit identifier (previously ~ ‘slave address’ )

byte 7: MODBUS function code

byte 8: Register of the slave start address

byte 9: Register of the slave start address

byte 10: number of registers

byte 11: number of registers

byte 12: data length field (lower byte) = number of bytes following

So, AF1=0064 (DECIMAL 100)
AF2 =03 E8  (DECIMAL 1000)
AF3=2710 (DECIMAL 10000)

The server end(slavel) responds

000100000006 0110 00000003
So, if the "Trg" input remains high, then the output will be high also after the CPU gets the
above, correct response.
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10.15 SMS_IN & SMS_OUT (New block for Ethernet series

PLC)

&3 LCD

=1-{Z1 Enhanced instruction
MODEBLS
MEM_RD
MEM_WR
GPRS_COMM
GPRS_SEMD
MOTT_SUB
MOTT_PUB
MQTT_COMNN
SMS5_IN
SMS_OLT
EMAIL_POST
H-{27 Subroutine

E
Example:

MNETWORK 1
Receive SMS command from VB1
SMO.0 S5M5_IN

| |
| | EM

DONE—MO.0

METWORK 2

Set the SMS command to 1% on;
Set SMS command length - - VBO;

SM0.0

STR_CPY

ouT

—VB20

IN

MOVE_B

ouT

—VEBD
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MNETWORK 3
Compare received SMS and set SMS command.
VBO Mo, 1
| | i
| ==s| { )
VB20
MNETWORK 4
M. 1 SM5_0OUT
| |
| [ EM
DOMEFM10.1
SMS_0OUT
HEM
DOMEM10.2
SMS_OUT
—EM
DOMEM10. 3

10.15.1 SMS_IN

SM0.0 SM5_IN
|

DOMNE—MO.0

Description of Function

They are used in a similar way to other digital input blocks. But they enable the switching of their

state via a SMS message sent to the CPU from a phone.
Users can send a pre-set message to the CPU to change the state of the inputs, from “0/OFF” to

“1/ON” or vice versa. The ability to define other commands is also provided such as “Switch

Pump On”, “Close Drain Valve”, etc.
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Configuration of Function

ﬁ

Message 1

Start VE 1 %

Max court g %

2
[Telephone identfication 4 ] F'honebookl

Telephone 3
| Receiver | 28618652905032 -

2 Receiver ’ ']
3.Receiver

[
4 Receaiver ’ v]
5 Receiver [

ok J[ Concel |[ oot |

1. Receive SMS command characters and store them in 8 VBs starting from VB1.
Max count - You can set a certain data length to receive SMS command characters.

2. Phonebook — Clicking this button will display the phonebook and allow editing of it.

ﬁ

Number Phone Number/eMail i Add

11 +41000000000

02 +8618652905032
03

z
05

-
o7

:
09

10

11

2
13

Z

3. Telephone Receiver Configuration
In this section you can choose up to a maximum of five contacts from the phonebook for which
this block will accept instructions for changing state.

4. Telephone Identification — If this box is ticked, then only SMS received from those configure in
the Telephone section will be acted upon.
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Format of ASCII Constant STRING Data Type:

A string is a sequence of characters, with each character being stored as a byte. The first byte of
the string defines the length of the string, which is the number of characters. If the constant
string is entered directly in the program editor or data block, then the string must begin and end
with double quote characters ("string constant").

The memory map below shows the format of a STRING data type. The string can have a length
of 0 to 254 characters. The maximum length for a string is 255 bytes (254 characters plus the
length byte).

| Length | Character 1 Character 2 | Character 3 | Character 4 | ---------- . Character 254

Byte D Byte 1 Byte 2 Byte 3 Byte 4 Byte 254

You need to convert the received SMS characters into a string, as shown in the following

example:

METWOREK 2

Set the SMS command to 1% on;
Set SM5 command length - - VBO;

SMO.0 STR_CPY

| |
I | EM

1#on™—{IN QOUTH—vB20
Set the SMS command trigger string.

MOVE_B
EN

4-IM CUTH—VBD
Set the number of characters of the

received SMS5 command to form a string.

METWORK 3
Compare received SM5 and set SMS command.
VBO M. 1
| | It
| ==5| { ]
VB20

Compare the received character string with the set

character string. If it matches, MO0.1 is triggered.
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10.15.2 SMS_out

MO. 1 SMS_OUT
e

DOME[—M10.1

Description of Function
Each one can send a SMS message or Call (without sound) to all contacts configured in the block.
This block is only triggered when there is a LOW to HIGH trigger.

The output pin of this block will only become high once ALL messages have been successfully

sent.

NOTICE:
1. At least ONE number MUST be configured.
2. Only use standard ASCII characters in the SMS.

3. Any ‘special’ characters will cause an error.

Two configuration methods are provided, as shown below:
1). Ladder Style

Property @
Params
2
Message Fomat [ JEXT - ’Ladder Style V] 1
Start yp 200
tax count & =
3 Max 128
4
Phonebook
Send status message to 5
1. Receiver [*‘3615652905032 v]
2 Receiver [ v]
3 Receiver [ v]
4 Receiver [ ']
5 Receiver [ v]
[ ok [ Cancel || esh
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1. There are two options: Ladder Style and FBD Style.
2. Message Format-TEXT and PDU (UCS2) two options.
3. The string that the PLC will send.

‘ 5MO.0 STR_CPY

| |
| | EM

Temperature is t... <IN QUTHVB200

4. Phonebook — Clicking this button will display the phonebook and allow editing of it.
5. Telephone Receiver Configuration
In this section you can choose up to a maximum of five contacts from the phonebook for which

this block will accept instructions for changing state.

2) FBD Style
A) Message Format

o

Property ==
Params

Message Format

TEXT ~| [FBD stye -

@ TextMeszage () Params Message Set Meszage
teszage Editor

wLadder soft test™! -

Remaining chars for message (Mas. 100 chars) 3

Phonebook

Send status message to

| +8618652305032 -

1.Receiver

2 Receiver [ ']

3. Receiver

[
4 Receiver [ v]
5 Receiver [

Text — Support for ASCII characters
b. PDU — Support for foreign language characters
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B) Parameter format

Property (s
Params

Message Format

) TestMeszsage (@ Params Message Set bMeszage

Mezsage Editor

TEXT ~| [FBD Sye ~|

Femaining chars for message [Max. 100 charg] 100

Phonebook

Send status message to

1.Recaiver ’*‘%1 8652305032 e ]
2 Receiver ’ h ]
3.Recsiver [ i ]
4 Receiver ’ T ]
5Receiver | 7]

[ ok [ Cancel || opiy

The message for parameters window should appear:

message for parameters
&
VB100
Va0
VW20
VD30
VD30
Emai | test!
|'@' Fiegister +/B100 Count: |1 | 2
() Current datetime
ok 4
Inset 3
s

(1) Select the parameter insertion point.

(2) Enter the parameters to be inserted.

(3) Click the "Insert" button.

(4) Click ‘OK’ to complete the parameter setting.
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10.16 EMAIL_POST (New block for Ethernet series PLC)

-3 LD

EID Enhanced instruction
----- ] MODBUS

..... ] MEM_RD

..... _D MEM_IL'I'JIR

----- O GPRS_COMNM
----- 1 GPRS_SEMD
..... 11 MQTT_SUB

..... 11 MQTT_PUB

..... 11 MQTT_CONN
..... ] SM5_IN

..... ] SM5_ouT

----- 1 EMAIL_POST I
[#-_] Subroutne

10.16.1 Set email params

r

'2] Program Editor - xLadder - [7]

Fle FEdit View PLC Debug | 5MS | Help

= i [ [ General Settings ks

Project Manager o Set Modbus Config

-4} MAIN {INTO) | Set GPRS Params
0 INT_1(INT1) I

Initialize the gsm module
-4} SBR_0 (SBRO) D
i Function Symbal Set email params
142 warishls Surmbnl T [
Set email parameters | 23 |

STF: |
Port: o
User:

|
Faszword: | [~ display
|

Sender Name:

Sender email: |

[#ithout SSL(such as 1631 = |

ote; Such feature can merely be applied to
M =eries CPUs supporting 3G

firite | Read | [1)i4 | Cancel

SMTP: - Enter the IP address of the SMTP Server you are using

e  Port: - Enter the port number of the SMTP Server you are using

e  User: - Enter the username for SMTP Server email account authentication

e Password: - Enter the password for the SMTP Server email account authentication

e Sender Name: - Enter a name that the receiver will recognise such as Tank Farm Monitor

e Sender Email: - Enter an email address for the PLC

Note that the string cannot contain spaces and some unusual special characters.
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Click the Write button to save the settings to the PLC.

With the settings correctly applied, your PLC is now able to send emails using the EMAIL_POST

block within your xLadder program.

10.16.2 EMAIL_POST

M0.0 EMAIL_PO...

DOME—MO.1

When the EN pin has been activated, the CPU will email the address listed in the
pre-set receivers:

1). Ladder Style

Propery =
Params

Receivel

leichenB86&126.com 1

Receive2z  2/6938518@qg.com

Receivel

Caption Alam 2 |-

Channel G5M

Ladder Style - 3

Sart wp 200 =

4

3

M aw count 12 -
Maw. 128

[ ok J[ Camcel || seply

1. Send Message To — Configure up to a maximum of 3 numbers who are to receive the email.

Note that the email name string cannot contain spaces and some unusual special characters.
2. Caption — Email caption. Note that it cannot contain spaces and some unusual special

characters.
3. The string that the PLC will send.
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SM0.0 STR_CPY
|| EN
| [
Temperature is t... 4IN QUTHVB200
2) FBD Style
A) Message Format
Property @
Farams
Recsivel leichen886@126 com
Receivez  276538518@gq.com
Received
Caption Email 01 -
Charingl GSM
FBD Style - 1
@ TentMessage () Params Message Set Message
Meszage Editar
Hi, -
| am testing xLadder Email function!
Remaining chars for message (Max. 100 charg] 58
Apply

B) Parameter format

Property

Params

Receaivel
Receive

Receiveld

Caption

Channel

leichen886@126.com
276538518@gq.com

G5SM

FBD Style -

/

() Tewt Message

Meszage Editor

@ Params Message Set Message

Remaining chars for message [Max. 100 chars) 100
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message for parameters

&
VB100
VW2 0 o
VD30 -
Emai | test!
|-@- Feqister WE100 Count |1 | 2

() Cumrent datedtime

(1) Select the parameter insertion point.
(2) Enter the parameters to be inserted.
(3) Click the "Insert" button.

ok 4
Inset 3

(4) Click ‘OK’ to complete the parameter setting.
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MODBUS ADDRESS

Bit
Modbus Adr. Modbus code RIW
| 10.0--131.7 0-255 02 R
SM SM0.0--SM551.7 300--4715 02 R
T TO-T255 5000--5255 02 R
c C0-C255 5500--5755 02 R
Q Q0.0—-Q31.7 0-255 01/05 (15) RW
M MO0.0—-M31.7 320--575 01/05 (15) R/W
s S0.0--531.7 680--935 01/05 (15) R/W
Vv WV0.0--VB063.7 102465535 01/05 (15) R/W
Word Version number requirements: PR Series >= 15; PR-N Series >= 154
Modbus Adr. Modbus code RIW
VW WVWO--VW8190 0--4095 03/06 (16) R/AW
Mw (MWO--MW30 41004115 03/06 (16) R/W
SMwW SMWO0--SMW550 4150--4425 03/06 (16) R/W
sSwW SWO0--SW30 4500--4515 03/06(16) R/W
T T0-T255 4550--4805 03/06 (16) R/W
c C0-C255 4850--5105 03/06 (186) R/W
AIW AIWO--AIW178 0-89 04 R
AQW AQWO--AQW178 200--289 04 R
W IWO0--IW30 300--315 04 R
Qw QWO0-—-QW230 400--415 04 R
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Example

0 4550 co 4850
T1 4561 C1 4851
T2 45532 C2 4852
TE‘SE 48'% CéSS 5{05
For example
NETWORK 0
10.0 UMB_03
| |
1 EN
0—PORT LDAT-VB200
VB 100—TEL
1—{sLa
0—ADDR
6—CNT
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| RIEVIECH-PLC(LAD NODE) | Modbus hAdr. |R
o 0
w2 1 [ 4100 SHWO 4150
W4 2 2 4101 SHWZ 4151
G 3 M4 4102 SHwd 4152
[ 1 3 4103 SHWE 4153
W10 5 [ 4104 SHwe 4154
VW12 6 m#10 4105 SHMLD 4155
Mw12 4106 SHW1Z 4156
TW150 75 i i . '
Vw152 76 W30 4115 SHW550 4425
V2190 4095
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