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Introduction

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

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

The Rievtech 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 xLadder soft. DIN-rail and panel-mounted options are
both available, offering full flexibility to the various installation needs of your application.

The Rievtech Micro PLC is available in 110V-240V AC or 12V-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 Rievtech Micro PLC to
work. Installation, programming and use of the unit are detailed in this manual. The feature-rich
Rievtech Micro PLC provides a for off-line operation mode, allowing full configuration and testing prior
to in-field service commissioning. In reviewing this manual you will discover many additional
advantageous product properties, it will greatly simplify and optimize the use of your Rievtech Micro

PLC.

Valid range of this manual

The manual applies to devices of PR and SR 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
3 not taken
Caution
With a safety alert symbol indicates that minor personal injury can result if proper
3 precautions are not taken.
Caution
' Without a safety alert symbol indicates that property damage can result if
A proper precautions are not taken.
Attention
A 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 Rievtech 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 a utility 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 Rievtech Micro PLC?

1.1 Overview

Rievtech Micro PLC is a universal logic module made by Rievtech.

Rievtech Micro PLC, 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 1/O modules to enhance your control and

monitoring applications. Data adjustments can be done via the on-board keypad and LCD display, or with

xLadder 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-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 Rievtech Micro PLC to act as slave or master in certain Modbus communication
network. (Easy connect to other factory touch screen by R$232 cable, RS485 module)

Support MODBUS RTU/TCP, Bacnet, MQTT, Free protocol

Expandable up to 16 linked 10 expansion modules reaching 282 1/0 points in maximum

Optional R$232, RS485 connectivity

Multiple channels analog inputs available with DC 0-10V signal, PT100-PT1000 signal & 0/4... 20mA.
Default Real Time Clock (RTC)

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

RS232 and USB communication download cable with photo-electricity isolation

Support ladder diagram programming



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

Datalogging

Kinds of analog signals process capacity (DC 0... 10V ,0/4... 20 mA, PT100-PT1000 probe inputs and
DCO0... 10V and 0/4... 20mA outputs)

® Low cost

1.3 Some of the things Rievtech Micro PLC can do for you?

The Rievtech 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 Rievtech devices:

Rievtech Basic is available in two voltage classes:

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

*Classes2: AC110-240V: i.e.: PR-6AC Series, SR-12AC series, PR-12AC series, PR-18AC series, PR-24AC

series and PR-AC ethernet series.

Expansion modules:

PR-E/SR-E

* Digital expansion modules are available for operation with 12...24V DC, and 110.. .240 V AC, and are
equipped with eight inputs and eight outputs.

* Analog expansion modules are available for operation with 12...24 V DC and are equipped with 6 digital

and 4 analog inputs.



Communication cable and module:

® RS232 communication cable (Model: R$232 Cable)

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
the PLC through xLadder-soft 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.

® USB communication cable (Model: USB Cable).

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

® PRO-RS485 cable (Model: PRO-RS485).

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

® RS485 module (Model: PR-RS485 / SR-RS485)

RS485 expansion module, connected to the expansion port of PLC CPU. Adds one RS485 channel to PLC
CPU.

Communication / Network

Rievtech PLC offers different ways to communicate within the system.

RS485 port

The RS485 port is used for communication between the CPU and various device or equipment which

have the standard RS485 port. Communicate using Modbus RTU/ASCII protocol.

Master PLC#1

-';i T eecee
’ .:
Rs485 e —

Note: PR-RS485/SR-RS485 module is required to connect the CPU to RS485 BUS.
RS232 or USB port (RS232 Cable / USB Cable 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

Mas‘el assrscesasnsadd

T 1 slave #1 slave #2 slave #3

}
‘EFI | RS485 BUS I I
Master !

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

Note
Rievtech PLC 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

PREIIXIE - DA - AT -4 -4
TIT T D10

1. Series name — PR Series or SR-Series.
2. Total number of inputs and outputs for the device.
3. Voltage Supply
a. AC
b.DC
c. AD — DC or AC 24V
4.  Types of Inputs:
a. D — Digital only
b. DA - Digital and Analogue Voltage
c. DAl - Digital and Analogue Voltage and Current
d. PTDAI — PT1000, Digital and Analogue Voltage and Current
5. Type of Outputs:
a. R — Relay
b. TN — Transistor PNP
c. RT — Relay and Transistor PNP



d.RTA — Relay, Transistor PNP and Analogue Voltage and Current
E = Economic model -Non-expandable.
N = Ethernet built-in (Sometimes omitted)

2G = Built-in 2G communication module

© o N o

4G = Built-in 4G communication module
10. WIFI = Built-in wifi communication module

11. 4GWIFI = Built-in 4G & wifi communication module

PR-ERX XX - [XDAD]- A4 - (XA
TT 1 I I I

1 2 3 4 5 6

1. Series name — PR or SR.
Indicates Expansion module.

Type of input and output points

A owon

A number — Total number of inputs and outputs
a. Al — Analogue input only
b. AQ — Analogue output only
c. PT100 — Temperature input only PT100
5. PT100/PT1000 - Temperature input PT100 or PT1000
a. RS485 — Isolated RS485 communication
6. Voltage Supply:
a. AC
b.DC
7. Types of Inputs:
a. D — Digital only
b. DA - Digital and Analogue
c. V/I - Voltage or current
d. 16IN - 16 inputs
8. Type of Outputs:
a.R — Relay
b.TN — Transistor PNP
c¢. V/I - Voltage or current

d.16DO - 16 outputs



2.2 Hardware model selection

Table 1 - PR-12 Series
Model Expansion Supply Inputs Outputs HighSpeed PWM HMI RTC

Count
PR-12AC-R" No 110-240 VAC 8 Digital 4 Relays (10A) No No Yes Yes
PR-12DC-DA-R* No 12-24 VDC 8D (4DA 0-10V) 4 Relays (10A)  4x60kHz No Yes Yes
PR-12DC-DA-TN* No 12-24VDC 8D (4DA0-10V) 4T (PNP) 4x60kHz  4x10kHz Yes Yes
*Discontinued production
Table 2 - PR-14 Series
Model Expansion Supnly Inputs T H HighSpeed PWM HMI RTC
Count
PR-14AC-R* Yes 110-240 VAC 10 Digital 4 Relays (10A) No No Yes Yes
PR-14DC-DA-R* Yes 12-24VDC  10D(6DA 0-10V) 4 Relays (10A) 4x60kHz No  Yes Yes
*Discontinued production
Table 3 - PR-18 Series
Model Expansion Sunply Inputs Outputs HighSpeed PWM HMI RTC
Count
PR-18AC-R Yes 110-240 VAC 12 Digital 6 Relays (10A) No No Yes Yes
PR-18DC-DA-R Yes 12-24 VDC 12D (6DA 0-10V) 6 Relays (10A) 4x60kHz No Yes Yes
PR-18DC-DA-RT * Yes 12-24 VDC 12D (6DA 0-10V) 4R + 2T (PNP) 4x60kHz 2x10kHz Yes Yes
*Discontinued production
Table 4 - PR-24 Series CPU Range - Built-In RS485 Port
Model Expansion Supply Inputs Outputs HighSpeed PWM HMI RTC
Count
PR-24AC-R Yes 110-240 VAC 14 Digital 6 Relays (10A) No No Yes Yes
PR-24DC-DA-R Yes 12-24 VDC 14D (6DA 0-10V) 6 Relays (10A) 4x60kHz No Yes Yes
PR-24DC-DAI-RTR * Yes 12-24 VDC 6R + 2T (PNP) 4x60kHz 2x10kHz Yes VYes
12D (6DA 0-10V) +1A
+2A (0-20mA)  (0-10V/0-20m
A)
*Discontinued production
Table 5 - Ethernet Remote SR Series CPU Units
Model Expansion Supply Inputs Outputs  HighSpeed PWM HMI
Count
SR-12AC-R Yes 110-240 VAC 8 Digital 4 Relays (10A) No No Yes Yes

SR-12DC-DA-R Yes DC12-24V 8D (4DA 0-10V) 4 Relays (10A) No No  Yes Yes
/AC24V



Table 6 - Ethernet Remote PR Series CPU Units — Built-In RS485 Port and Web Server

Model Expansion Supply Inputs Outputs HighSpeed PWM HMI RTC
Count
PR-12AC-R-N Yes 110-24 8 Digital 4 Relays (10A) No No Yes Yes
0 VAC
Yes 24VDC 8D (4DA0-10V) 4 Relays (10A) 4x60kHz  No  Yes Yes
PR-18AC-R-N Yes 110-24 12 Digital 6 Relays (10A) No No Yes Yes
(H~¥3 No Built-in 0 VAC

Yes 24VDC 12D (6DAO-10V+ 6 Relays (10A) 4x60kHz  No  Yes Yes
2DA(0-20mA)

Yes 12-24 12D (6DA 0-10V) + 6T (PNP) 4x60kHz 2x10kHz Yes Yes
VDC 2A (0-20mA)

PR-23DC-PTDAI-RT-N* Yes 24VDC  3xPT100+10D 10R + 2T(PNP) 4x60kHz 2x10kHz Yes Yes
(2DA 0-10V + 4DA
0-10V or 0-20mA)
PR-23DC-PTDAI-RT-4G* Yes 24VDC  3xPT100+10D 10R + 2T(PNP) 4x60kHz 2x10kHz Yes Yes
(2DA 0-10V + 4DA
0-10V or 0-20mA)

Yes 110-24 16 Digital 10 Relays (10/5A)  No No  Yes VYes
0 VAC

Yes 24VDC 16D (8DA0-10V+ 8R+2A(1x0-10V 4x60kHz  No  Yes Yes
4DA 0-20mA) +1x0-20mA)

Yes 24VDC 16D (8DAO-10V+ 8R+2T (PNP)  4x60kHz 2x10kHz Yes Yes
4DA 0-20mA)

Yes 24VDC 16D (8DAO-10V+ 8R+2T(PNP)  4x60kHz 2x10kHz Yes Yes
4DA 0-20mA)

Yes 24VDC 16D (8DA0O-10V+ 8R+2T (PNP)  4x60kHz 2x10kHz Yes Yes
4DA 0-20mA)

PR-26DC-DAI-RT-WIFI Yes 24VDC 16D (8DA0-10V+ 8R+2T(PNP)  4x60kHz 2x10kHz Yes Yes
4DA 0-20mA)

PR-26DC-DA-RT-4GWIFI Yes 24VDC 16D (8DA0-10V+  8R+2T(PNP)  4x60kHz 2x10kHz Yes Yes
4DA 0-20mA)

*Discontinued production

Table 7 - Expansion Modules for PR-14, PR-18, PR-24, PR-26 and Remote PLC CPUs (Max. 16 Units)

Model Supply Inputs Outputs
110-240 VAC 8 Digital 4 Relays (10A) + 4 Relays (3A)
12-24 VDC 8Digital (4DA 0-10V) 4 Relays (10A) + 4 Relays (3A)
12-24 VDC 8Digital (4DA 0-10V) 8 Transistor (0.3A)
12-24 VDC 16Digital (4DA 0-10V) -
12-24 VDC - 15 Relays (3A) + 1 Relays (10A)
 PREAH" | 12-24 VDC 4x0/4-20mA -
12-24 VDC 3 x Thermistor PT100 -
12-24 VDC 4 x Thermistor PT100/PT1000 -
| PR-E-AQWI™ | 12-24 VDC - 2 x 0-10 V/0-20 mA
12-24 VDC 4 x 0-10 V/0-20 mA(14bit) -
12-24 VDC Additional Isolated RS485 Port
12-24 VDC 4 X 0/4-20mA -

PR-E-2AQ-V/1" 12-24 VvDC = 2x0-10V /0-20 mA




*Adopts the SR-E series housing, which is smaller in size.

** Discontinued production

Table 8 - Expansion Modules for SR PLC CPUs (Max. 3 Units for SR-12)

Model Supply Inputs Outputs
110-240 VAC 4 Digital 2 Relays (10A) + 2 Relays (3A)
12-24 VDC 4Digital (4DA 0-10V) 2 Relays (10A) + 2 Relays (3A)
12-24 VDC - 1 x 0-10 V//0-20 mA
12-24 VDC 2 x 0-10 V/0-20 mA -
SR-E-2PT00 12-24 VDC 2 x Thermistor PT100 -
SR-RS485 12-24 VDC Additional Isolated RS485 Port

Table 1 - Rievtech Accessories

Model Description
RS232 Programming and communication lead between CPU and PC
USB Programming lead between CPU and PC. Needed for firmware updates.
A device used to copy a program from one CPU to another same model CPU
IMEE_ Real-time data logging module, which can log |0 and program data with time and date stamp
Optically isolated RS232 to RS485 converter cable
A standard number of days for RTC retentivity is 20-days. This unit extends that to 1-year.

m]_ Expansion PR-E Ribbon Cable 1-metre



2.3 Structure & dimension

1. PR-12 series with LCD:
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8. PR-26 Series
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11. PR-E Expansion Modules



Front View Side View

49
7 33

Q0000000000 3
Extention a i
S o o ]ﬂ 3
o M
OO0000OOOCO0 o
O0000QO00000 o

Run/Stop Indicator 58

12. SR-E Expansion Modules
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3 .Installing/removing Rievtech Micro PLC

Dimensions
The dimensions of the Rievtech Rievtech hardware is compliant with DIN 43880.

Rievtech can be “snap-mounted” to 35mm (EN 50022) DIN rail or wall mounted.

Rievtech Micro PLC width:
Model Width (mm)

~N
N

PR-14CPU

o O
v

PR-18CPU
PR-18NCPU

Y]
(2]

[y
w
w

PR-24 CPU
PR-26 CPU

R
w w
w w

Y]
(2]



PR-E Expansion module
SR-E Expansion module

A\

Always switch off power before you “remove” and “insert” an expansion module.

Warning

3.1 DIN rail mounting

Mounting

How to mount a Rievtech module and an expansion module onto a DIN rail:

1. Hook the Rievtech 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 Rievtech expansion module onto the rail

4. Slide the module towards the left until it touches the Rievtech 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

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 Rievtech Micro PLC:



if you have installed only one Rievtech Basic:
1.Insert a screwdriver into the eyelet at the bottom of the slide interlock and move
the latch downward.

2. Swing the Rievtech Basic off the DIN rail.

if you have connected at least one expansion module to Rievtech 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 Rievtech Micro PLC by means of two

mounting slides and two @M4 screws (tightening torque 0.8 to 1.2 Nm).

-

[

Mounting slides

AN

©

<= @‘@H}]

Drilling template for wall-mounting
Before you can wall-mount Rievtech Micro PLC, 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

3.3 wiring Rievtech Micro PLC

Wire the Rievtech Micro PLC 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:
1x2.5mm2
2 x 1.5 mm2 for each second terminal chamber
Tightening torque: 0.4...0.5 N/m or 3. ..4 Ibs/in

Note

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

standards must be complied with.

3.4 Connecting the power supply

The SR-12AC, PR-12AC, PR-18AC, PR-24AC, PR-12AC-N, PR-18AC-N, PR-26AC versions
of Rievtech Micro PLC are suitable for operation with rated voltages of 110 V AC and
240 V AC. The SR-12DC, PR-12DC, PR-18DC, PR-24DC, PR-12DC-N, PR-18DC-N,

PR-26DC 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 Rievtech

Micro PLC



The power supply:

With DC power supply With AC power supply
Ltg Lo
M I N I
L+ M n 2 13 4 15 '_ L N " 12 13
@@@@@@@@@_{ @ DD @

3.4.1 Connecting Rievtech micro PLC inputs

1.Requirements

Inputs can be connected to various sensor elements such as momentary
switches, switches, light barriers, daylight control switches, etc.

<40 VAC <5VDC
Typical 0.05 mA  Typical 1 mA
> 79 VAC >8VDC

Typical 0.1 mA Typical 1.7 mA
NOT APPLICABLE 0 to 10 VDC

2. Connecting Rievtech is shown as in the following figures:
(1) DC Type Digital Input Connections

M)

5808658

N

N — o

-

DC1

(2) AC Type Digital Input Connections

i

0600686+

A

AC 110-24

(3) Analogue Input Connections (0 to 10 VDC)
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(4) Analogue Input Connections (0 to 20 mA)

B — )

0/4-20mA 0/4-20mA
Device Device
+ - out +
“TIN / -~
DL, 1LA7
or

DC 12-24V

11

68080800000

€ norice:

For (0~20mA /0~10V DC) input, the sensor type needs to be set during programming. For
example, ID~IG of PR-26DC. Refer to the following figure:

185 Project [PR-25DC-DAI-RA-N]
B Data Block

~{ INT_1 INT1)
~{F SBR_D (SBR0)

4 sBR_1(SER1)
£ s8R_2 (SER2)
£ s8R_3 (SER3)
£ SBR_4(SBRY)
- Function Symbol
4 variable Symbol
P USR_D (USR0)
P USR_1(USR1)
{7 Status Chart
~{F] CHT_0 (cHT0)
~{] CHT_1 (CHT1)
& Cross Reference
¥ Commurication
{3 Instructions
{3 sitLogic
{2 Clock
{3 Communications

c
{2 Compare
a

-(L] Floating-Paint Math
-] Integer Math

"D Program Editor - xLadder - [1]

Fie Edit View PLC Debug SMS Help

O & @ @ MM 2Xq i [Ty
Project Manager o % 4 7 Program Editor x

\
| L gsystem Block

RS232/RS485 RS232/RS485 Password Retentive Ranges InterruptTime Force Table | AlParameters| BacnetParameters

Defaults

=

CPUfExternal

AID  Voltage

AE  Voltage

AF  Voltage

cru ~

¥ Al Voltage

Configuration parameters must be downloaded before they take effect

(5) Analogue Input Connections (PT100/PT1000)

Either 2 or 3-wire PT100 / 2-wire PT1000 sensors can be connected.

With a 2-wire sensor, connect to terminals M1+ and M1-. Short between M1+ and
IC1. There is no compensation for any impedance in the wire. A measurement error
of 1 Qs equivalent to +2.5 °C.

Using a 3-wire sensor can inhibit any influence caused by cable length.



3-Wire PT100  2-Wire PT10!

(1) =
It N

L+ M Mi+ic1 m1- M2+ic2 m2-

DC 12-24V

DC 12~24V [N 2 PTI0

Resolution:0.3°C

=1 Y

L+ M Mite M- M2+ 2= M3e M3~ Mde -

00000000000

OC 12~24Y THPUT 45PT 100/FT1000

0NOTICE:

For (PT100 /PT1000) input, the sensor type needs to be set during programming.

ystem Block

RS232R5485 RS232RS435 Password RetentiveRanges InterruptTime ForceTable [ALParameters |BacnetParameters

Defaults

AT type for PR Series

CPU/Extemal External 1 ~

ALl PT1000 v Al4  |PT1000 ~
Voltage
PT100
PT1000

A2 PT1000 v

A3 PT1000 v

Configuration parameters must be donrloaded before they take effect

3.4.2 Connecting Outputs

1. Requirement for the relay output

Various loads such as a lamp, fluorescent tube, motor, contactor, etc., can be
connected to the relay outputs of the Rievtech hardware. The maximum output
current that can be handled by the relay is 10A for the resistance load and 3A for an
inductive load. The relay output connection should be wired as per the following

figure:
QQ QQ

Q1 Q2

gmucrti L)




2. Requirement for the transistor output:

The load connected to a transistor output must have the following
characteristics:

* The maximum switching current cannot exceed 0.3A.

* When the switch is ON (Q=1), the maximum current is 0.3A.

8 )
& Ee—
o
[m)]
—3]
08000
| |
00 OO0
Q5M Q6 M
0.34

+@

|
DC 5-30V EEI -

0 NOTICE:

* The load connecting voltage must be <30 VDC and it must be DC.

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

load must be connected with the “-ve” terminal of the DC negative voltage supply.

3. Requirement for the Analogue output:
o O

elo}:E:[ele

0~10V: R 2 650Q / 0~20mA: R < 500Q

0 NOTICE:

Set the output signal (voltage/current) of AQ1, AQ2 on the programming software.

Load1
Load2

Menu Path: ‘Tools — Transfer — Set AQ Parameter’



Fle Edit View

(== Qe
Project Manager

= Project [PR-24

B, Data Block

& DAL

B paT_s

System Bl

4 Program B

o MAIN

o INT_1,

[ compie

[ compie Al

Clear...

£ S8R
@ Function
@2 Variable 5
~ @ use ¢
@ Uk
{7 Status Ch
{0 cHT Type...

Config

Ml 2xZQqQk
rogram Editor <

>-

B Program Editor - xLadder - [I
PLC | Debug SMS Help

[ 1 —4r-0 D0 FHF 3 k0 {3 — | =

Symbol Var Type

TEMP

Data Type  Comment

BOOL

TEMP

BOOL

TEMP.

BOOL

TEMP

BOOL

ITWORK 0

Analog expansion module parameters

CPU/Exter model (PR Series)

] CHT_tenrs

5] Cross Reference
1
Instructions

{21 Counters

{0 Floating-Point Math
{21 Integer Math

{3 mterrupt

{21 Logical Gperations
{1 Move

{1 Program Control
{1 shiftRotate

(] String

Web Server Config
WIFI Config

SetAQParameter] 2

@cer 3
OExter model 1

NETWORK 2

NETWORK 3

491 default valne

482 default valne

[]481, AG2, A83, AG4 keep the last value in STOP mode

Gat

PR-RS485/SR-RS485

The RS485 expansions are just converters with photo isolation providing 3-sets of
wiring terminals (although there are 3-sets of terminals, they are connected within
the unit, so only one channel RS485 is available) of expansion port of PLC CPU for
easy connection with other devices.

M M
DC 12~24Y DC 12~24V
L+ L+
&bocoo Hd0000
SR-RS485 SR-R5485
nalhen alzbos
Built-in portR 5485
o0 o0 00 06 00
AP oolge e} R el
A/D+
RS485BUS
o

Supports upto 32 RS485 devices
If “RT1”, RT2” terminals are short connected, one 120R resistor will be connected

between A/+ and B/- providing a termination resistor for end-of-line purposes.

3.4.3 Communication port instructions:

PR-12 CPUs
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Program/RS232 port
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The programming port/RS232 port can be used with any of the following
Rievtech devices. RS232 Cable, USB Cable, ELC-Copier, ELC-MEMORY,
ELC-BATTERY, and PRO-RS485. This is COM 0.

When the programming port is being used as the standard RS232 port
(D-shape 9 pin header). The RS232 Cable is needed. Below shows you the



pinouts for the device:

o

@
L - R

RS485 Pinouts

3-----RS485 A 7-----CANL
5------RS485 B 9----—-CANH
4-—--GND 15----—+5V
6----—-GND 16-----—+5V

Communication between CPU and expansion module will use pins 4, 7, 9 and 15.
PR-RS485/SR-RS485 module is required when either the PR-14/ PR-18/ PR-24/
PR12N/ PR-18N/ PR-26 CPUS are required to communicate with a third-party device
via RS485. Note the PR-24/ PR12N/ PR-18N/ PR-26 have built-in RS485.

COM port diagram:
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4.Quick reference manual

4.1 Special memory-SM area:

SMBO
Always_On SMO0.0 Always ON
First_ Scan_On SMO0.1 ON for the first scan cycle only
SMB1

Set to 1 by the execution of certain instructions when the
Result_0 SM1.0 )

operationresult=0

Set to 1 by exec. of certain instructions on overflow or illegal
Overflow_lllegal SM1.1 )

numeric value.
Neg_Result SM1.2 Set to 1 when a math operation produces a negative result
Divide By O SM1.3 Set to 1 when an attempt is made to divide by zero

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

the table

Set to 1 when a LIFO or FIFO instruction attempts to read
Table_Empty SM1.5

from an empty table

Set to 1 when an attempt is made to convert a non-BCD value
Not_BCD SM1.6 .

- to a binary value

Set to 1 when an ASCII value cannot be converted to a valid

Not_Hex SM1.7 .
- hexadecimal value

SMB34-SMB35 Time Interval Registers for Timed Interrupts

. Timed Interrupt 0: Time interval value (in 1 ms increments
Time_0_Intrvl SMB34
from 1 ms to 255 ms).
. Timed Interrupt 1: Time interval value (in 1 ms increments
Time_1_Intrvl SMB35
from 1 ms to 255 ms).

Newly added special registers and their functions

SMB10 | Adjust the contrast of LCD display. (value range: 0~25)

SMB192 | Control the LCD backlight on or off. (0: off, 1: always on)

Used to indicate the connection status of the expansion module.
SMB12
SM12.0 - SM12.7: The status of the bit corresponds to the connection
SMB13

status of the expansion modules with station address 1 to 8.




SM13.0 - SM13.7: The status of the bit corresponds to the connection
status of the expansion modules with station address 9 to 16.

‘0’ means the expansion is not connected/communicating with the CPU,
‘1’ means the expansion is connected/communicating with the CPU

normally.

Working status of built-in SD:

0: There are no errors.

1: Failed to open file.

SMB14 2: Update file new content error, write failure.
3: Exceeds the maximum allowed file size

4: Insufficient memory, write failed

60: No SD card detected

* Note that the functions in this table have requirements on the PLC firmware

version.

4.2Interrupt Events:

11.2 Rising edge PLC_EVENT _INPUTPO | O Highest priority
11.4 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

4.3 High speed counter:

Correspondence between HC and input

Model HCO HC1 HC2 HC3
PR-12DC-DA-R 15 16 17 18
PR-12DC-DA-TN 15 16 17 18
PR-14DC-DA-R 17 18 19 IA
PR-18DC-DA-R 19 1A 1B IC




PR-18DC-DA-RT 19 A IB IC
PR-24DC-DA-R 19 A 1B IC
PR-24DC-DAI-RTA 19 A IB IC
PR-12DC-DA-R-N 15 16 17 18
PR-18DC-DAI-R-N 19 A 1B IC
PR-18DC-DAI-TN-N 19 A IB IC
PR-23DC-PTDAI-RT-N 19 A 1B IC
PR-23DC-PTDAI-RT-4G | I9 A IB IC
PR-26DC-DAI-RA-N 19 A 1B IC
PR-26DC-DAI-RT-N 19 A 1B IC
PR-26DC-DAI-RT-4G 19 A IB IC
PR-26DC-DAI-RT-WIFI 19 A 1B IC
PR-26DC-DA-RT-4GWIFI | 19 A IB IC

The value in HC can be directly read to obtain the high-speed counting value.
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.



XLadder direction for use
5.The detailed annotation of operation interface

5.1The main menu

| File Edit \Wiew PLC Debug SMS Help

5.1.1 File
£ | New Ctrl4M
C= Open... Ctrl+0

Compare to File. ..

Compare to PLC...

 save Ctrl+5
Save As...

A | Upload... Ctrl+J

Y | Download... Cirl+D
Exit

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 + O.

Compare to File: Compare the currently editable program opened by xLadder with
the program saved in the PC path.

Compare to PLC: Compare the currently editable program opened by xLadder with
the program currently running in the PLC.

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.

Upload: 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.

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 XLadder software.

5.1.2 Edit
¥ | Undo Ctrl+Z
& | cut Ctrl+X
Copy Crl+C
2 Paste Ctrl+v
Select All Ctri+A

Find AndReplace  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
| STL
|V | LaD
Component 4

| {#} Symbolic Addressing

Toolbars [ 4

Frame b
STL: Display the program to STL instruction.
LAD: Display the program to LAD instruction.
Component: Components include data blocks, system blocks, program editing,
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.

<l/ Program Editor/ Variable Symbaol xl

Symbol Adress Diata Type  Comment
¥ | Start M0.0 BOOL
i | Stop M0.2 BOOL
v | Motor MO, 3 BOOL
BOGL
M0.0 (5tart] M0, 2 (Stop)] M0. 3 (Motor]
| | | ! | [
] [ | [ L

M0, 3 (Motor!
| |

Toolbar: The toolbar of the contents are as follows

v | Standard
v 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

SONS||IS [ S

Debug Information

Status table, project management, information output and debugging information

window can be moved.

5.1.4 PLC

E[ Compile
H Compile Al

Clear...

Config 3 |
Type...
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.
Clear: Clear all the PLC variable.

Information: After clicking the ‘Connect’ button in the toolbar, this menu is valid when xLadder is



in online monitoring state. Read the firmware version and operating status information of the
PLC.

Config: xLadder communicates with PLC, reads or writes some information: Read PLC' Date and
Time, Write PLC' Date and Time, Web Server Config, WIFI Config, Set AQ Parameter.

Type: Can choose the type of PLC.

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’t be modified.

5.1.6 SMS

General Settings

Set Modbus Config

Set GPRS Params
Initizlize the gsm module

Set email params

General Settings



Info x
Setting
~General Settings

Enter PIN 1

Provider search & Automatic Manual

GSM Service Provider I

GSM Service Center I

description I

Write | Read |
OK I Cancel | Help |

Set Modbus Config

Config

—3elect Lanzuage

Language

—Data Register Index of Modbus

" High Low * Low High

—3et SMS Config
[~ Sms Model

—File Optimization Config

¥ File optimization

—Set Extended module
I~ Extended module

—Set extenzion address

Address I vl

—Set FLC Source Type

A0 = IC

— Al low entityJ = output pin emp tyr
[T Empty

Cancel |

Set GPRS Params




Set GPRS Params %
— Login
I Login [T Password Protect I
— System
Timeout I{I Il'u'linute vl Device name: I
APN: |
Password authentication Iﬂ- NONE |
APN user name: |
APN password: I
[ Connect to ethemet when power on
r Target Network
Port ID
& EXMasClent | © PAddess | 0 . 0 . 0 . 0
" Domain Name |
— EXM Network
" EXMas Server Port ID
Read | Write

Initialize the gsm module

Set email params

Set email parameters *
SMTE: I

FPort: ID

User: I

FPassword: I I~ display

Sender Wame:

Sender email:

Encryption typs I'n\'ithout 28L{=uch asz ISS)LI

ote: Such feature can merely be applied to

MM =eriez CFU=s =supporting 3G
Yrite | Read | Cancel |

5.1.7 Help

About...

Select Language »

Call Help File...

About: the information of the software. The version number of xLadder can be found



here.
Choose Language: Can choose Chinese, English or Russian

Call help file: Can call help file.

5.2 Toolbar

=g W R 2 Qi [ |
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.
Save: Save the current edit program, you can use the shortcut CTRL + S to save.
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.
Symbolic addressing: After the start symbol editing function, it will display the
symbol of the annotation.
Compile: Compile the program of the current page.
Compile all: Compile all project components (program block, data block and system
block).
Upload: 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.



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

Network Search: Search for the PR Ethernet PLC in the same LAN as the PC. This tool
can be used to configure the Ethernet parameters of the Ethernet PLC.

FBD Blocks: Function is under development.

Simulate: Offline simulation function of xLadder.

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.

Run: Run instructions in the main menu.

Stop: Stop instructions in the main menu

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

Vert Line: Place a vertical connecting line.

Horz Line: Place a horizontal connecting line.

Horz Contact: Place a contact. After selecting this tool, click on a blank area in the
program editing area to pop up all contacts for selection.

Horz Coil: Place a coil. After selecting this tool, click in a blank area of the program
editing area to pop up all coils for selection.

Horz Block: Place a function block. After selecting this tool, click in a blank area of
the program editing area to pop up all function blocks for selection.

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.

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

2



mark to enter the address.

Rising edge contact: Click to select the rising edge of the contact, enable input will
lead to a scan cycle.

Falling edge contact: Click to select the falling edge contact, when the enable input is
disconnected, it will lead to a scan cycle.

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.

Function block: Click the function block, the interface is as follows.

i N
Input istruction I. = &]

-[ ]' [ Keep this dialog box

[ K, ] I Referece I I Cancel I I Help I

LN

Enter the required function block instruction in the dialog box, letters are capital.
Horz Line: Place a horizontal connector line at the location selected by the mouse.
Vert Line: Place a vertical connecting line at the mouse selected location.

Invert Line: Place a horizontal connecting line with the NOT function at the location

selected by the mouse.



5.3 Instruction tree

Project Manager e
5-- Project [PR-13DC-DAI-R-M]
- &, Data Block

------ B DAT_0 (DATO)

------ = DAT_1(DATL)
--§8% System Block
=k Program Block
----- IOF MAIN (INTO)
----- O INT_1(INT1)
----- I+ SBR_0(SBRO)
----- Function Symbaol
-« Variable Symbal
----- USR_0 (USRO)
----- USR_1 {USR.1)
- Status Chart
-{3t] CHT_0 (CHTO)
{36 CHT_1 (CHT1)
----- 5 Cross Reference
----- ﬁ Communication
[—:I{:I Instructions

{23 Bit Logic

&3 Clock

{:l Communications

{:l Compare

{:l Convert

{:l Counters

{:l Floating-Foint Math

{:l Integer Math

{:l Interrupt

{:l Logical Operations

{:l Maove

{:l Program Control

-3 shift/Rotate

-1 String

-3 Table

{:l Timers

{:l Pulse Train Output (FTO)

&#-{Z3 UART Driver

{:l Free-Port (UART)

-3 Modbus (UART)

&#-{Z3 CAM Driver

-1 Free-Port (CAN)

-3 LoD

-1 Enhanced instruction

{:l Subroutine
|27 Libraries




5.3.1 Project
=5 Project [PR-18DC-DAI-R-N]
The PLC model selected by the current program is displayed here. Double-click the PLC model

here to pop up the ‘PLC Type’ window.

PLC Type

Select The PLC Type:  PR-13DC-DAI-R-N &

Item Value

Rtentive Range  800Byte
Memory 54K
Riewtech Micro PLC

PLC Mame
R'EVﬁECH PLC Information  PR-18DC-DAI-R-N

Memory:  *I" MODBUS ()

BOOLD 10.0 ~I52.7

BYTE() IBOD ~IB52

WORD( IW0 ~IW51
DWORD( ID0 ~ ID49

Instruction Set:  |pa O LDN AN ON
LDI AI QI LDNI ANI QNI |
MOT EU ED ALD CLD LPS
LDSLRDLPP = =I5
SI R RI AENO NOP TODR.
TODW GPA SPA LDE= AB= OB=

5.3.2 Data block

=&, Data Block
¢ B DAT_0 (DATO)

... DAT_1(DAT1)
Data blocks contain DAT-O 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

BOOCL
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.



5.3.3 System block
System Blodk

Double click the system block, pop the following interface:

| System Block >

RS232/RS485 RS232/RS485 Password Retentive Ranges InterruptTime Force Table AIParameters BacnetParameters

Defaults
COMO COM 1
Protocol:  Modbus ~  Modbus ~
|
Station number: 1 1 (range 0... 255)
Baudrate: 9500 bps ~ | 9600 bps v
Data bits: g (RTU) w8 (RTU) i
|
Parity:  NONE ~ MOMNE ~
Stop bits: 1 Bit ~  1Bit o
Response timeout (100ms) 10 0 (range 0... 255)
Interval frame delay (B) 10 0 (range 0... 255)

Configuration parameters must be downloaded before they take effect

|

RS232 / RS485 interface: All ports are using MODBUS communication protocol. You
can set four ports, they are: COM 0, COM 1, COM 2 and COM 3.

COMO corresponds to the programming port. COM1 corresponds to the RS485 port
of PR-RS485/SR-RS485. COM2 and COM3 correspond to the PLC's built-in RS485 port.
You can set the station number, baud rate, data bit, stop bit, parity, timeout and

frame interval time.



Password interface:

| System Black *

RS232/R5435 RS232/RS485 Password Retentive Ranges InterruptTime Force Table Al Parameters  Bacnet Parameters

Defaults

Privileges

(O Level 3 - Mininum

(O Level 4 - Disallow Upload

Password

Verify

Full Privileges: All PLC functions are available without restriction.

Configuration parameters must be downloaded before they take effect

oK l Cancel

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.

The length of the password is 1 to 16 bits.

If you forget the password in the PLC, you can switch the PLC to FBD mode (for PR
Ethernet series PLCs, use Rievtech to download an FBD program). Then switch back

to ladder mode and re-download a new xLadder program.



Retentive Ranges interface
;S).-stem Block o . . |

R5232/R5485 FEthernet Password PRetentive Ranges InterruptTime Force Table Al Parameters

Defaults
Data Area Offset Mumber of Elements
Range 0 VB w0 12 Clear
Range 1 VD w | 12 10 Clear
Range 2 v w| 52 295 Clear
Range 3 T | 0 32 Clear
Range 4 C vl o 16 Clear
Range 5 MW w0 30 Clear
@ Clear Memory @ Clear EEPROM

Configuration parameters must be downloaded before they take effect

| =

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.
Max:800
Data Area Offset Number of Elements

Range 0 100 400 * 2
Range 1 o [V 1
Range 2 i} a * 2
Range 3 54 0 *¥2
Range 4 o ] ¥ 2

Clear Memory [¥] Clear EEPROM



Interrupt time parameter setting interface:
| S},;'stem Block o o . . X |

RS232/R5485 FEthernet Password Retentive Ranges InterruptTime  Force Table Al Parameters

Defaults

Time Interrupt 0 {1ms) 200] (Range 1... 255)

Time Interrupt 1 {ims) 200 (Range 1... 255)

Configuration parameters must be downloaded before they take effect

| ==

There are 2 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.



Force table interface:
| S},;'stem Block o o l . >

R5232/RS5435 Ethernet Password Retentive Ranges InterruptTime Force Table AT Parameters

Defaults

Discrete Qutput Discrete Output

01234567 01234567
xEeeeees vwoeeeeoes
i eeeeees ¢xxoeeeeoes
>aeeeeees «sxoooeeaese
Gx0880088808 o000 0080

Configuration parameters must be downloaded before they take effect

i oK Cancel i

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

will be 1.



Al Parameters:

System Block X
R5232/RS485 RS232/RS485 Password Retentive Ranges InterruptTime Force Table AlLParameters  Bacnet Parameters

Defaults l

Al type for PR Series

CPU/External External 1 -

AI1  Voltage ~ AT4  |Voltage v
Current
Voltage

AIZ  Voltage — BT100
PT1000

AI3  Voltage ~

Configuration parameters must be downloaded before they take effect

oK Cancel

CPU module:

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

Expansion module:

PR-E-AI-V/I (Al1 — Al4)

PR-E-PT100/PT1000

SR-E-AI-VI

Set the analog channel working mode (voltage or current, PT100 or PT1000) on the
software. After setting, you need to download the program to the PLC for the setting

to take effect.



Bacnet Parameters:
| System Block *
RS232/R5485 RS232/R5485 Password Retentive Ranges InterruptTime Force Table Al Parameters Bamet Parameters

B enable

Device Information  Comm  Object(BY) Object{av)

Description ¥Ladder_bacnet_test
Location rievtech
My Object Name: RIEVTECH_PLC

Configuration parameters must be downloaded before they take effect

oK Cancel

The PR Ethernet series supports the Bacnet protocol and has requirements for the

firmware version number. For specific usage, refer to Chapter Bacnet protocol

function.

5.3.4 Program block

—|--4% Program Block

. -0 MAIN (INTO)
-4 INT_1 (INT1)
-4+ SBR_0 (SBR0)

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’t 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
¥ | MAIN INTO
| INT_1 INT1
v | SBR_O SBRO

You can modify the symbols, addresses, and comments.

Symbol Adress Comment
W | 7o INTO zhu cheng xu
V| zdox INT1 zhong duan cheng xu
V| Zox SBRO i cheng xu
5.3.6 Variable symbol
EI Variable Symbal

g USR_D(USRD)
- egf USR_1(USRY)

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.

Symbol Adress Data Type  Comment
Vv | start 10.0 BOOL gi dong
v | stop 10.1 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

EI{E Status Chart
. L.[@] CHT_0 (CHTD)

L] CHT_1 (CHT1)

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




Status Chart

Address Data Type  Value Forced Address Data Type  Value Forced
SME10 SINT 0 V700.0 BOCL 1
Vw52 INT 296 C15 INT 28271
VW 100 INT 2596
Vw450 INT 295
Vw452 INT 2596
VWe40 INT 2596
Vw42 INT 296
TO INT 27757
T30 INT 27757
T31 INT 27757
co INT 28271
ci4 INT 28271
TR T o]l et o cHmopenm o erriy?

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

5.3.8 Cross reference

------ &) Cross Reference

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

is as follows:

4 Program Editor / Cross Reference ]
Address Symbol Location Context
10.0 MAIN (INTO) NETWORK O Col0 Rowd |- |-
.1 MAIN (INTO) METWORK O Col 0 Row 1 -l
o2 MAIN (INTO) METWORK O Col 0 Row 2 -l I-
10.3 MAIN (INTO) NETWORK O Col0 Row3 || |-
0.4 MAIN (INTO) NETWORK O Col 0 Row 4 -l
10.5 MAIN (INTO) NETWORK O Col0 Row S || |-
10.6 MAIN (INTO) METWORK O Col 0 Row 6 -l
0.7 MAIN (INTO) NETWORK O Col0 Row? || |-
Q0.0 MAIN (INTO) METWORK O Col 1 Row 0 )
Q0.1 MAIN (INTO) METWORK O Col 1 Row 2 )
Q0.2 MAIN (INTO) NETWORK O Col 1 Row4 | )
Q0.3 MAIN (INTO) NETWORK O Col 1 Row 6 <)
M10.0 SER_0 (SBRO) NETWORK O Col 2 Row 0 | -[LCD_KEY]
MW0O SBR_1(SBR1) NETWORK O Col 2 Row 8 -[FILL_N]

Using cross reference does not require compilation.

5.3.9 Communication

------ Communication

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



| Communication *

Serial Port  Modbus TCP/IP

Search Default
Station: 0 w
Port:  MOXA Communication Port 2 {COM3) w
Bus Parameters
Baud Rate: 9600 bps o
Parity:  NONE e
Stop Bit:  1Bit e

QK l Cancel

xLadder can be connected to PLC via serial port and Ethernet.

Serial Port: Select the COM port on the PC that RS232 Cable, USB Cable or RS485 is
used for. Then set the same communication parameters as the PLC side: baud rate,
checksum, stop bit, station number.

Modbus TCP/IP: xLadder is used as client. Fill in the PLC IP and server port here. If
the PC has multiple network cards or network segments, you need to select the
network adapter that is in the same network segment as the PLC IP.

And fill in the PLC station number.

| Communication *

Serial Port  Modbus TCR/IP

Default

Station: §

Adapter:  192,158.0.28 (Intel(R) Ethernet Connection (14) 1215-V) ~

IP Address: 192,158.0.223

Port: 5003

QK l Cancel

If you don't remember the PLC station number, you can use 0.
The new version of xLadder can save the last set communication parameters and use

4



them directly the next time you open it.

5.3.10 Instructions

EI{:l Instructions

{23 Bit Logic

- Clack

l:| Communications
l:| Compare

{:l Convert

{:l Counters

{:l Floating-Point Math
{:I Integer Math
{:I Interrupt

{:I Logical Operations
{:I Mawe

{:I Proagram Control
- shift/Rotate
& String

- Table

l:l Timers

l:l Pulse Train Qutput (FTQ)
-2 UART Driver
l:l Free-Fort (UART)
-2 Modbus (UART)
{23 CAN Driver

- Free-Port (CAN)
-7 Lo

[#-{2] Enhanced instruction
l:l Subroutine

Instructions will be explained in detail in the instructions section.

5.3.11 Libraries

----- {1 Libraries

The new version of xLadder supports exporting subroutines as library files, and
supports importing saved library files into xLadder.

For details, refer to Chapter library file function.




5.3.12 The program editor
4" Program Editor x|

Symbaol Var Type Data Type  Comment
W LW0 IM1 IN WORD
v LWz | IN2 IN WORD
IN_OUT BOOL
v LW4 | OUuT1 ouT WORD -
NETWORK 0
SMO0.0 ADD_I
|| EN
FIN1 (LW0)—IN1 QUTH#0UT1 (L4
FIN2 (LW2)—{INZ2
MNETWORK 1
4] 4] ¥ n [ MAIN ONTOR INT_1 (INTA}” SBR_D (SBRO} SBR_1 (SBR1){ SBR_2 (SBR2)| SBR_3 (SBR3)(” SBR_4 (SBR4)"

Local Variable table: MAIN, each INT and SBR subroutine has its own local variable
table. You can define local variables here. Local variables can be used to pass
parameters to subroutines, which enhances the portability and reusability of
subroutines. The scope of a local variable is only within this subroutine.

Program editing area: In the program editing area, the main program, interrupt

program and subroutine can be edited.



5.3.13 Status chart, information output

Information Output

5Y5_2 (5752)
SYS_3 (5Y53)
SYS_4(5Y54)
5YS_5 (5Y55)
SYS_6 (SY58)
5YS_7 (5Y57)
SYS_8 (5Ys8)
5Y5_9 (5Y59)
SYS_10 (5¥510)
SY5_11 (5¥511)
Size of System Block : 743 Byte(s) (10.4%:)
Compiling Program Block ...
MAIN (INTO)
INT_1(INT1)
SBR_0 (SBRO)
SBR_1(SBR1)
SBR_2 (SBRZ)
SBR_3 (SBR3)
SBR_4 (SBR4)
Size of Program Block : 338 Byte(s) (0.6%%)
Total 0 Error(s)

Status Chart  Information Output | PLC Simulator

Status Chart: 5.3.7 chapter.

Information Output: Displays information about the compiled program. The output
information window keeps a list of errors generated during compilation. When
program modification is completed, compile the program again.

PLC Simulator: During offline simulation, a picture of the PLC is displayed here. The
buttons on the LCD panel in the picture are available, the input can be used to
control and indicate the current state, and the output can be used to indicate the
state change of the output. For detailed information, please refer to Chapter Offline

simulation.

PLC Simulator

ACH ALt IL 12 13 14 IS5 I6 [7 I8
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[GE~G4 108(23004L)
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Status Chart  Information Output | PLC Simulator



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:

(1) 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.

(2) The execution cycle time of the PLC is related to the size of the program. When
the program is large, the running cycle will be longer.

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 of addresses.
#INPUT1

# symbols in a local variable before

INPUT1

Global symbol name

2.20r7???

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 xLadder program editor.

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

local variable

Local variables can be used in the xLadder 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

4



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.

5.4.3 How to organize the program

Basic elements of a control program

The 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.

NETWORK O
0.0 Q0.0
)
0.1
_| l_
0.2 Q0.1
— )
I0.3
_| l_
0.4 Q0.2
)
I0.5
4| li
meaA non
1474 v b MAIN (INTOL INT_1 (NT1)” SBR_O (SBRO) SBR_1 (SBR1)"

Subroutine
Subroutine stored in a separate block, when the main program, interrupt routine or

another subroutine call subroutine, the subroutine will be executed.
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Interrupt routine

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

interrupt event occurs.

NETWORK 5 NETWORK 0
M10.1 ATCH SM0.0 ADD_D
| - =
— M
T 1M1 ouTH-vD 100
10—{EvenT VD102
{ enr ) NETWORK 1
V0.0
— (o)
MOVE_D
— r | EM NETWORK 2
HCO—Am ouTHvD104
144 v v MAIN NTO)INT_1 gNT1y SBR_0 (SBRO) 144+ v mamgnToy| INT_1 (INT1) SBR_0 |SBRD)

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

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

Click Click the ‘New’ con in the toolbar. Or use the ‘New’ menu in the ‘File’ menu.

Create a new project.

ﬁ xLadder - []

File Edit Vew PLC Debug 5M5 Hel
m” 7] 8| [
Project Manager o x



_ﬁ xLadder - ]
[Fie | Edt View PLC Debug SM
™ New Cirl+h

=1

B & Open... Ctrl+0
Il Compare to File...

Compare to PLC...

G save Cirl+5
Save As...

2 | Upload... Ctrl+U

X | Download... Ctrl+D

Exit

TAYTIEn A ienn

Open an existing project

Click the ‘Open’icon in the toolbar. Or use the ‘Open’ menu in the ‘File’ menu.

| ﬁ xladder - ]
Fle Edit Mew PLC Debug SMS Help
il | O [
| t xLadder - []
[File | Edit View PLC Debug SMs
£ | Mew crl+ B | g
pl @ Open... Cirl+0

Compare to File...

Compare to PLC...

G save Cirl+5
Save As...

2 | Upload... Ctrl+U

X Download... Ctrl+D

Exit

TAYTIEn WO ey

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 als 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 %1 The coil represents the output.



Block o 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.

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't 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.

b HF At O L — |



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.

METWORE 2

2.Select the required instruction, double click it.

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.

METWORK 3

1.Select the required button in the toolbar
4F M M O {3 — | =
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.
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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

Edit cells, instructions, addresses, and networks

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

Redo Ctrl+Y

Cut Ctrl+X
‘ Copy Ctrl+C
Paste Ctrl+V
Select All Ctrl+A

Find And Replace Ctrl+F

‘ Insert >

Delete »
Place Element »
Zoom >

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

Qo0.0
S G |
Undo Ctrl+Z

Redo Ctrl+Y
NETWORK]
Cut Ctrl+X
Copy Ctrl+C
Paste Cirl+V
Select All Ctrl+A
NETWORK Find And Replace Ctrl+F
Insert »
Delete »
Place Element »
NETWORK]|
[ Zoom >




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

Delete element:

10.0 Q0.0
| } { )
Undo
Redo
Cut
NETWORK 1
Copy
Paste
Select All

Find And Replace

NETWORK 2 Theext
Delete
Place Element
Zoom
NETWORK 3

Ctrl+Z
Ctrl+Y
Ctrl+X
Ctrl+C

Ctrl+V
Ctrl+A

Ctrl+F

Row

Column
Network

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

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.



Find And Replace - *

Find What:

Replace Width:

(C)Find Up O Find Down

Status Location

MNext ] Replace Replace Al |

How to use search and replace function

Search function

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

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

Replacement function

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

2.Enter the string you want to replace in the “Replace With” field.

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

4.If 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, instruction mnemonic or register name. ("Find" function does not
search network comments, It just search the network title.)

2."Replace" function allows you to replace the specified string.

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.

ﬁ Program Editor - xLadder - []

File Edit “iew PLC Debug SMS Help
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"Compile" B 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.

¥

"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.

5.5.10 How to save the project

You can use the 'Save' button in the toolbar or the 'Save' menu under the 'File' menu

in the menu bar to save the program. Its shortcut key is 'CTRL+S'.

[ ﬁ Program Editor - xLadder - []

File Edit WView PLC Debug SMS Help

] =] (= & Bz




D Program Editor - xLadder - []

[File | Edt View PLC Debug sMs

| New cul+l B &
p & Open... Crl+0 | 4
Compare to File. .. B
Compare to PLC...
Gl save Cirl+5 L
Save As... T
A | upload... Crl+U —
¥ | Download... Ctrl+D
Exit
LA [0 ndEnny

"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

1. Select the communication method. Some PLC models only support serial port,
while some PLC models support both serial port and Ethernet.

Set the communication parameters in ‘Communication’. For related content, please
refer to here.

Serial port:

Communication *

Serial Part  Modbus TCP/IP

Search Default
Station: 0 e
Port:  MOXA Communication Port 2 {COM3) w
Bus Parameters
Baud Rate: 9600 bps o
Parity: NOME e
Stop Bit:  1Bit e

Ethernet:



.
Communication

Serial Port  Modbus TCR/IP

Station: g
Adapter:

IP Address:

Default

192.1568.0.28 (Intel{R) Ethernet Connection (14) 1219-V)

192,168.0.223

Port: 5003

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

the actual PLC model.

PLC Type

Select The PLC Type:

RIEV/TECH

Memory:

BOOL()
BYTE(Q)
WORD()

DWORD{)

Instruction Set:  |pa o LDN

LDI AT OF LD

NOTEUED A

| LDS5 LRD LPP
SIRRIAEN

TODW GPA 5

SR-12DC-DAR ~

"T" MODBUS

ELC-12DCDARN ]

EXM-12DC-DA-RT-WIFL
PR-1ZACR
PR-1ZAC-R-MN
PR-12DC-DAR.
PR-12DC-DA-RN
PR-12DC-DA-TM
PR-14ACH
PR-14DC-DA-R
PR-13ACR
PR-18AC-R-M
PR-13DC-DAR
PR-18DC-DART
PR-13DC-DAI-RN
PR-13DC-DAI-THN-N
PR-23DC-FTDAI-RT-4G
PR-23DC-PTDAIRT-N
PR-24AC-R
PR-24DC-DAR
PR-24DC-DAI-RTA
PR-26AC-R-M
PR-26DC-DAI-RA-N
PR-26DC-DAI-RT-4G
PR-260C-DAI-RT-4GWIFL
PR-26DC-DAI-RT-M
PR-26DC-DAI-RT-WIFI
SR-1ZACH

Qe e

5.6.2 Download program

If xLadder and PLC communicate successfully, you can download the program to the

PLC. Steps are as follows:

Cancel

Attention: The new program will cover the old program.



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

[ [

b
2. After the success of the compiler, click the "download" = button in the toolbar,

or select File > download.

r
3 Pragram Editor - xLadder - [7]

[File | Edit View PLC Debug

™ | Mew Cirl+M
el & Open... Ctrl+0
i Compare to File...

| Compare to PLC...

i save Cirl+5
Save As...

A | Upload... Cirl+U

¥ Download... Cirl+D

| Exit

The interface is as follows:

PLC Download Option x

[ Download LCD Binary B sk Next Time

Select...

Cancel

Click OK.

xLladder - *

PLC is running, stop it?

Mo

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

and the CPU configurations to the PLC.

\Write Program Constant (2/2)

3. When the program is downloaded successfully, the interface is as follows:



xladder - X

I-e-l Run the PLC, Initialize all the PLC variable?

\ [ES] Run PLC and initialize PLC variable

'_' [MO] Run PLC without initialize PLC variable
[Cancel] Don't run PLC

Mo Cancel

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

» W to

4. When you choose “yes” or “no”, you can click on the “connection

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.
5. 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.

xLadder — *

I-Q-I PLC Type Error

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

model.

Project Manager o X
-5 Project [PR-24ACR]

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



Information Qutput

SYS_4 (5Y54)
SY5_5 (SY55)
SY¥S_6 (5Y58)
SYS_7 (SY57)
5Y¥5_8 (5Y58)
SYS_9 (SY59)
SY5_10 {575 10)
SYS_11(5Y511)
Size of System Block : 743 Byte(s) (10.4%)
Compiling Program Block ...
MAIN (INT)
MAIN (INTO), NETWORK 0 Error : Parse Program Block (Instruction) Error
INT_1({INT1)
SBR_0 (SBRO)
SBR_1(SBR1)
SBR_1 (SBR.1), METWORK 0  Error : Parse Program Block (Instruction) Errar
Total 2 Error(s)

Status Chart | Information Output | PLC Simulator

Follow the prompts to correct the errors.
If you have closed the output window, select View > Frame > Information output

from the menu bar to display the output window again.

File Edit | view | PLC Debug SMS Help

@ T 2~ xQ 4 > 8

Project Manag v | LaD Program Editor
=B Projec]

._' ﬁJDa Compaonent » Symbaol Var

it o TEM

{#} | Symbalic Addressing =™

Toolbars TEMI

=M

Frame Status Chart —

Project Manager

“qF SBR_1 (SBR1)

----- Function Symbaol

Information Output

PLC Simulator

Variable Symbol
g USR_D (USRD)

e m—. A
o I | R I

5.7 How to monitor the program

After the program is created, you can use the offline simulation button in "debug" to
simulate the program. You can also download the program to the PLC and use the
online monitoring button to observe the program running in the PLC.

Debug Toolbar: = 2

Simulate: =

G

Online monitoring:

]
Run / Stop: S

This chapter does not describe the simulation content of the program, please refer to

here for related content.



If this toolbar is closed, you can open it again using the method shown in the figure

below.

File Edit | View | FLC Debug 5MS3 Help

D= st T A XQ 42 >
Project Mana v | LAD Program Editor
=-EE Projec]
--@]Da Component 3 Symbaol Va
[ TED
= {#} | Symbolic Addressing —

P Sy Toolbars »
Pr¢
¥ Frame 3

-0k INT_1 (INT1) ‘

Standard
Debug

Instruction

< s sl =

- SBR_0 (SBRO)
------ 3 SBR_1(SBR1)

Instruction (FxMade)

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
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. xLadder 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. If 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

e to monitor the program. Write the

In RUN mode, click on the connection
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 Q0.0 1
| | { )
Qo.111

— )

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.



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 | -
IB1 SINT 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’t be forced.
Cancel the mandatory

Select “unforced” in the status table to cancel mandatory.

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
g 101 0.0

Ty T

System blocks configuration

Instructions: The detailed annotation of operation interface--->System blocks



6. xLadder instructions descriptions

6.1 Bit logic

=J-{Z1 Eit Logic
..... 4| _| |_
..... 4| _|l|l'|_
..... 4| _|I|_
..... 4| 'I.'IIl'
..... 4| _INCﬂ'l_
..... 4| _|F||_
..... 4| _|N|_

...... 41 _| |_
...... 41 _|l|l'|_
Input / output Operand Data type
Bit (LAD. STL) ,Q, M, SM, T,C,V,S, L Boolean

Normally open and
normally closed

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.



Example:

METWORK 0

Ea
pu—

M0. 3

METWORK 1

MO.4 MO.6

6.1.2 Normally open immediate and normally closed immediate.

Normally open When PLC executes the instruction, the immediate instruction

immediate and normally

) ) obtains the actual input value, but the PLC does not update
closed immediate

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

_{ b }_

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

MNOT Reverse instruction

The functions of "NOT instruction" are as follows:

When the input is 0, the output is 1.

e When the input is 1, the output is O.
In LAD, the NOT instruction is represented by a contact.
Example:
METWORK 0
M0.0 MO, 1 M0.2
| | | | ¢ )
| | | | A
M0.3
|nor | S
6.1.4 Rising edge and falling edge
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 0, 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:



METWORK 2
M1.0 M1.1
| | P (s)
M2, 1
—( s )
M1.1
| (R )
M2.1
—{ R )
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.

In LAD, when the output instruction is executed, the PLC will

— )
open or close the output bit in the process image register.
Example:
METWORK 0

M0.0 M0. 1 M0.2

| | | | ¢

| | | | 5 )

M0, 3

| | ¢
| NOT | L )




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.

6.1.7 Set and reset

Input / output Operand Data type
Bit ,Q,M,SM, T,C,V,S, L Boolean
N VB, IB, 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
— (R counter, and can clear the current value of the timer and

counter.

Example:



MNETWORE 2

6.1.8 Set immediate and reset immediate

Input / output Operand Data type
Bit Q Boolean
N VB, IB, QB, MB, SMB, SB, LB, AC, constant, *VD, *AC, *LD Byte

Setimmediate and reset

immediate “Set immediate” can set many of points immediately.

“Reset immediate” can reset many of points immediately.
The value of N is between 1 and 128.
—( al j nmn n H H "

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
SR instruction

Bistable trigger is a latch. When both R and S1 are equal to 1, the




outputis 1.

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
Example:
MNETWORK 3
M3.0 M3.2
N
M3. 1
| | o
| | j

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




Example:
METWORK 4
M3.3 M3.5
o
M3.4
| |

6.1.11 NOP instruction

NOP instruction

NOP instruction is invalid for user program execution. The

value of N is between 0 and 255.




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
T
The TODW instruction writes the current time and date to
the hardware clock that is specified by the 7 bytes time
SET_RTC
- buffer at the beginning of the T.
T

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



6.3 Communication
—{:l Communications

--{] GET_ADDR
“..{] SET_ADDR

6.3.1 Get port address

Input / output Operand Data type
ADDR VB, IB, 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

CET_ADDR
T 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, 1B, QB, MB, SB, SMB, LB, AC, Constant, *VD, *LD, *AC byte
PORT Constant (Oor1) byte

Set port 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 O

6.4 Compare

=27 Compare

..... 4| _|==B|_
----- I -|<=B|-
..... 4| _|:~=,B|_
..... 4| _|{B|_
..... 4| _|:~=,=B|_
..... 4| _|{=B|_
..... 4| _|==I|_
----- I -==I)-
..... 4| _|:~=,=I|_
..... 4| _|{=I|_
..... 4| _|;~=,I|_
..... 4| _|.::I|_
..... 4| _|==D|_
----- I -|==D|-
..... 4| _|;~=,=D|_
..... 4| _|.::=D|_
..... 4| _|;~=,D|_
..... 4| _|{D|_
..... 4| _|==R|_
----- I -|==R]-
..... 4| _|}R|_
..... 4| _|{R|_
..... 4| _|}=R|_
..... 4| _|{=R|_
..... 4| _|==5|_
----- Hl -|==5]-

MO.0 [1] GET_ADDR
| |
1 & EN
VEO [1] —|ADDR
0-{poRT
MO.1 0] SET_ADDR
Tamnll
{1} EN
VE1 [0] |ADDR
0—PORT




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

—fsh—

—osf—

—{sh—

—ah—

—fpat—

—{esh—

Byte comparison instructions are used for comparing two
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

Example:
METWORK 0

M0.0 VED Mo. 1

| | [ __ =l [

| | | ==B] 1, )
VBL
VB2 M. 2
| | [
| <=B ] L, )
VB3
VB4 M0, 3
| | ¢
| =B | 1, )
VES
VBS M0. 4
| | ¢
| <B | 1, )
VBT
VES M0. 5
| | [
| ==B] L, )
VESD
VB10 M0.5
| | ¢
|‘=~:=E| 1, ]
VB11




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.
| >=1]
oot | 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 VivD M0, 1
| = ——C )
vz
Viv4 MD.2
| <>1 ()
VG
VB MD.3
-1 ¢ )
V10
Vw12 MD.4
<=1} ¢ )
V14
V16 MD. 5
| =1 | )
VW18
Vi 20 M0.&
| < | )
V22




6.4.3 Double integer comparison

Input / output Operand

Input

Double integer

comparison

—feob—

—]<s0b—

—frob—

—f<ob—

— > —

— o —

Data type

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

Comparison double integer instructions are used for
comparing two values: IN1and IN2.

Comparison includes: IN1=1IN2. 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.

Example:
METWORK O

M0.0 VDO M0.1

| I [ _ | [

! [ | ==D] L )
VD4
VD3 MO.2
| <=0 | { 1
VD12
VD15 MO.3
| I [
1 ==D | 1, )
VD20
VD24 MO.4
| <=0 | { 1
VD28
VD32 M0.5
| I ¢
1 =D | i, )
VD35
VD40 MO.5
| I [
| <D | L )
VD494




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: IN1and IN2.

comparison
Comparison includes: IN1 =1IN2. IN1>=1IN2. IN1<=1IN2. IN1>
I==RI IN2. IN1 < IN2 or IN1 <> IN2.Real number comparison with
symbol.
I{?R I In LAD, when the comparison result is true, the contact
will be open.
| |
| =R |
Attention: The following conditions are serious errors.
| |
<R . . .
' ! 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:
METWORE 0
MO.0 VDO MO, 1
| ¢ )
VD4
VD3 Mo, 2
| <= | )
vDi2
vD1e Ma. 3
| =R | )
VD20
VD24 MO, 4
| <k | ¢ )
vD23
VD32 M0, 5
| >= | )
VD36
VD40 MO.&
<] ¢ )
VD44




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

_| == l_ comparison contact will be turned on.

The maximum length of a single constant string is 126
_|‘=i3’5|_ 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 L T 254

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




6.5 Co

nvert

5. Convert

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

6.5.1 Byte to integer

Input / output Operand

IN

ouT

Data type
VB, 1B, QB, MB, SB, SMB, LB, AC, constant, *AC, *VD, *LD Byte
VW, IW, QW, MW, SW, SMW, LW, AQW, T, C, AC, *VD, *LD, *AC Integer

Byte to integer

OUTH

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.



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, 1B, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD Byte
Integer to byte Integer to byte: I-B Instruction converts the value of a

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

iB variable specified by the OUT. The numerical range is 0

to 255. Other values will result in overflow and the

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- DI instruction converts the
integer

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

. is inserted into the variable specified by the OUT. Sign is

Iy ouT 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



I-s instruction: the instruction converts the integer
Integer to string

word to a ASCII string of 8 characters in length. Format

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

N decimal point. The result string is written in 9
N OuUT consecutive bytes from the OUT.
—FMT

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

length |1 2 3 4 2

Byte O Byte 1 Byte 2 Byte 3 Byte4 | Byte5

Character

254

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.




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-l instruction converts the
integer

value of double integer to an integer value, and the result

o1 T is 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
TR signed integer to 32 bit real number, and the result is
-+ inserted into the variable specified by the OUT.
—IM ouUT—
Example:



METWOREK 1
MO.0 DI_I
| | EN
1 I
VDO —IN OUTHVW4
DI_R
(=41
VD& —IN ouUTHvDi12
DI_S
EM
VD16 —IM QOuT—=VE 100
3—FEMT
6.5.7 Double integer to string
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, constant, AC, *VD, *LD, *AC Byte
ouT VB, *VD, LB, *AC, *LD String

Double integer to string

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

DI S

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 | e, 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 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
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 O to
T 9999.Integer to BCD instruction converts the integer value
i = to binary coded decimal value and loads the result into
1 8D the variable specified by the OUT. The range of input
T values is 0 to 9999.
—IN ouT—
Example:




NETWORK 1
MD.0 (1 BCD_I
|
| | EN
VWD [ 1629999] —IN OUT VW2 (9993
1_BCD
EN
V4 (1234 <IN QUT VW6 [16%1234

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 ouTH
or greater than 0.5, the integer part will be added to 1.
Example:
METWORK 0
M0.0 (1 ROUND
L]
VDO [23.5/—IN OUTHVD4 |24




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.
T Only the integer part of the real number is converted, and
—IN ouTH-
the fractional part is discarded.
Example:
NETWORK 0
M0.0 (1 TRUNC
[
VDO [30.8) —{IN OUTHVD4 30

6.5.11 Real number to string

Input/output Operand

IN

FMT

ouT

Data type

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

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

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

Real number to string

OUTH

most 7 digits.

R-S: Instruction converts the real number value to a ASCII
string. (FMT) format specifies the conversion accuracy of
the right of the decimal point.

The conversion result is placed in a string starting with 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



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 Byte3 | Byte4 | Byte5 Byte 254

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 ASCIl space characters. The C bit specifies using a comma (C = 1) or a
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:
NETWORK 0
MO0 (1 R_S
| |
| | BN
123.4—IN OUT|-VBO ["123.4
16£51—FMT

6.5.12 Integer to ASCII code

Input/output Operand

IN

FMT

ouT

Data type

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

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

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

Integerto ASCIl code

ITA

QUTH—

Error condition:

nnn>5

ITA: The instruction converts the integer word to ASCII
characters. (FMT) format specifies the conversion
accuracy of the right of the decimal point.

The conversion result is placed in the 8 successive bytes
from the OUT.ASCIl character number is always 8

characters.

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

MSE

FMT

LSE
0

7
(o fofofofefn]nfn]

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 ASCIl 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 ouT ouT ouT ouT ouT ouT ouT
+1 +3 +3 +4 +5 +5 +7
in=12 0 . 0 1 2
in=-123 - 0 . 1 2 3
in=1234 1 . 2 3 4
in=-12345 - 1 2 3 4 5
Example:
METWORK O
M0.0 (1 ITA
| | I=
| EN
123—IM QUTHVBD 16=20
1601 —FMT

Address Data Type Value

MO.0 BOOL 1

VED BYTE 1520

VE1 BYTE 1520

VEZ2 BYTE 1520

VB3 BYTE 1520

VB3 BYTE 1531

VBES BYTE 1532

VE& BYTE 15#2E

VBT BYTE 15333

As shown in Figure: The integer inputis 123; nnn=1
The output value is as follows:

VB7 16#33 3



VB6 16#2E

VB5 16#32 2
VB4 16#31 1
VB3 16#20 Space
VB2 16#20 Space
VB1 16#20 Space
VBO 16#20 Space

6.5.13 Double integer to ASCIl code

Input/output Operand Data type
IN VD, ID, QD, MD, SD, SMD, LD, HC, constant, AC, *VD, *AC, *LD Double integer
FMT VB, 1B, QB, MB, SB, SMB, LB, AC, constant, *VD, *LD, *AC Byte
ouT VB, IB, QB, MB, SB, SMB, LB, *VD, *LD, *AC Byte
Double integer to AScCll | 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.
T The conversion result is placed in the 12 successive bytes
—IM QUTH
—FMT 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:

MZEB LB
FMT O

7
[0 JoJoJofecln]n]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 ASCIl 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 +8 +9 +10 +1
in=-12 - 0 . 0 0 1 2
in = 1234567 1 2 3 5 6 7
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
A accuracy of the right of the decimal point.
—EM
The conversion result is placed in the output buffer from
—IM ouTH
—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:
MSE LSB

FMT i 0
[s[sfsfsfefnfnfn]

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 ASCIl space characters. The C bit specifies using a comma (C = 1) or a

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”.
« »

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 +2 +3 +4 +5
in=12345 1 2 3 4 : 5
in=-0.0004 0 : 0
in=-3.67526 - 3 : 7
in=1.95 2 0
Example:
NETWORK 0
MO.0 1 RTA
| | E
L EN
123.45—IM OUTHWB0 [16%31
16F52—FMT
Status Chart
Address Clata Type  Value
MO.0 BOOL 1
VBO BYTE 16+31
VB1 BYTE 16+32
VB2 BYTE 16533
VB3 BYTE 16+2E
VE< BYTE 1634
VBS BYTE 16#%35

Convert the real number 123.45 into ASCII 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
6.5.15 ATH&HTA
Input/output Operand Data type
IN,OUT VB, 1B, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
LEN VB, IB, 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 with
ATH the “out”. The maximum length of the ASCII string is 255
—EN
characters.
—IN OUTH . . .
e HEX to ASCII Instruction converts the hexadecimal digits
starting with “IN” to the ASCII characters starting with
HTA
—EM the “out”.
—In ouTl- 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 Ato F.

ASCII Codes: 30 to 39 and 41 to 46.

Error condition: lllegal ASCII code

Example:

LAD
Metweork 1

[3.2 ATH

F=LEM

— —— o

WEI0 AR QUT

?! ﬂE! ‘lﬁ':
bvpan (33 | [45 | [31]  ATH
YE30 YE40




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-1: The instruction converts the string value “IN” to the

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

—{m ouTH INDX location.
DX

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
ByteO | 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).




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 Cutpt Integer IRt String Cutput Real Inpaut String
||1 23" 1 23 II1 23" .1 23|:| IIA.I 23"
"-00456" -456 "-00456" -456.0 "
"23.45" 123 "23.45" 12345 441 23"
"+25345" 2345 "+25345" 2345.0 "+ 23"
0000001 238BC0" 123 0000001 23" 0000001 23 123"

Example:
METWORK O
Mo.0 1 51
| |
| | EN
VBO ["12@457 N OUT—VWi10 (12
1—INDX

METWOREK 1
Status Chart

Address Data Type  Value

M0.0 BOOL 1

VBO BYTE 16#05
VB1 BYTE 16%31
VB2 BYTE 1l6%32
VB3 BYTE 1640
VB4 BYTE 16#34
VBS BYTE 1635

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

character, and the result is an integer 12.



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

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

—IN ouT offset INDX location.
IMD%

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
ByteO | 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).




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 Cutpt Integer IRt String Cutput Real Inpaut String
23" 123 M2 1230 A
"-00456" -456 "-00456" -456.0 "
"23.45" 123 "23.45" 12345 e 23"
"2 345" 2345 "+ 2345" 2345.0 "+-123"
0000001 238B8C0" 123 "0000001 23" 000000123 23"
Example:
METWORE O
Mo.0 1 S DI
1 en
VBO ["123B57 —IN OUTHVD10 (123
—INDX
Status Chart

Address Data Type  Value

MO.0 BOOL 1

VED BYTE 16705

VB1 BYTE 16#31

VB2 BYTE 16#32

VB3 BYTE 16#33

VB4 BYTE 16742

VBS BYTE 16#35

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.




6.5.18 String to real number

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

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

ouTt 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

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

—n ouTH offset INDX location.
IO

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
ByteO | 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).

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 nput Srings

Input String Qutput Integer Input String Qutput Real Input String
a2 123 e 1230 ey
"-00456" -456 "-00456" -456.0 '
"23.45" 123 23.45" 12345 441 23"
235" 2345 235" 234510 423"
"0000001 234880 123 "000000123" 000000123 123"
Example:
METWORK O
MO.0 (1 SR
11 EN
VBOD ["2.345" —IM QUTHVD10 2,345
1—INDX
Status Chart

Address Data Type  Value

MO.0 BOOL 1

VEQ BYTE 1605

VE1 BYTE 16532

VB2 BYTE 16%2E

VB3 BYTE 16533

VB4 BYTE 16%34

VES BYTE 1635

Input string “2.345” and output the real number 2.345

6.5.19 DECO

Operand

VB, IB, QB, MB, SMB, LB, SB, AC, constant, *VD, *LD, *AC
VW, IW, QW, MW, SMW, LW, SW, AQW, T, C, AC, *VD, *AC, *LD

Input/output
IN
ouT
DECO
DECO

OUT]

output word is equal to 1.

Data type

Byte
word

The low four bits value of input byte is n, the nth bit of the



The other bits of the output word are set to 0.

Example:

METWORK 0

MO.0 (1 DECO

|| EN

VBO [ 160F] —{IN OUT-VW 10 [ 1658000

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.

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.

Example:

METWORK 0

MO.0 (1 ENCO

]

VW0 [ 10=3000 —IN QUT—VB10 | 16=0F

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.



6.5.21 Seven segment code

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
ouT VB, IB, QB, MB, SMB, LB, AC, *VD, *AC, SB, *LD Byte

Seven segment code

SEG: The instruction generates the bits of the seven

S5EG
—eN segments.

The low four bits value of input byte is converted.

Seven segment code table:

dMy | Segment {OUT) (My | Segment {OUTS
LSO Display -gfe dcha LSD Display -gfe dcha
0 N 0011 1111 8 o 0111 1111
1 ! oooo 0110 a 9 a 0110 0111
2 2 0101 1011 i|g]e A u 0111 0111
3 3 0100 1111 el—lc B 5 0111 1100
4 u 0110 0110 - C r oot11 1001
5 5 0110 1101 d D o 0101 1110
B 5 0111 1101 E = 0111 1001
7 1 0ooo o111 F - 0111 o001
Example:
NETWORK 0
M0.0 (1 SEG
| |
| | EN
VBO [ 16208 —IN OUTHVB1 [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.



6.6 Counter

—{:l Counters
i b ] CTU
...... .D CTD
...... .D C'|'|_|D
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 present value, the counter bit opens. When R
"y gets a high level, the counter is restored. The maximum
by value of the counter is 32767.
Counter range: Cxxx=C0 ~ C255

The counter number of each counter is different.

Example:
NETWORK 0
M0.0 c1
o Taes
M0.1

]




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 O to 1 and the current
value minus 1. When the current value is equal to 0, the
n Co
counter is opened and counter stops count. When the LD
_p bit is equal to 1, counter bit is restored and the preset
oy value is loaded into the current value.

Counter range: C xxx=C0~C255

Attention: The counter number of each counter is different.

Example:
METWOREK O
M0.0 ca
| o a
MO.1
|
100—PY
6.6.3 CTUD
Input/output  Operand Data type
C xxx Constant(C0—C255) word
CU, CD Enable bit Boolean
R Enable bit Boolean
PV

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



CTUD

—cu

cTuD

CU bit gets a high level and the current value of the
counter plus 1. The bit of CD is converted from 0 to 1 and
the current value minus 1. When the current value is
greater than or equal to the present 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 is restored.

Counter range: Cxxx=C0~C255

Attention: The counter number of each counter is different.

Example:

METWORK [

MO.0 [0

C25

cy  CTUD

[

MO.1 0

[

MO.2 0

|}

3PV

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 CGS

..... .D TAN

..... .D LN

..... .D E“.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-R&SUB-R ADD-R: Adding N1 and N2, the result is put into the
output buffer.
ADD_R
mEk SUB-R: N1 minus N2, the result is put into the output
—M1 ouTH- buffer.
—mz
N1, N2, and OUT are 32 bits of real numbers.
SUB_R IN1 +IN2 = OUT
—EN
IN1-IN2=0UT
—IN1 ouTH-
—mz

Special memory bit:

SM1.0 Zero result
SM1.1 Overflow
SM1.2

Negative result

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

Example:
NETWORK 0

M0.0 (1 ADD_R

| |

| | En
30.23—IN1 OUT|-VDO [90.55
80.32—{IN2

M0.2 (1 SUB_R

| |

| | EN
166,36 —IN1 OUT|-VD10 -393.22
559,58 —IN2




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
—IN1 ouTH-
iz buffer.
STV R IN1, IN2, and OUT are 32 bits of real numbers.
N INL * IN2 = OUT
—m1 ouTH IN1/IN2 =0UT
—{nz2

Error conditions:

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

Example:



METWORK 0
M0.0 [1 MUL_R
-
25.36—IN1 OUTH-vDO [919.3
36.25—IN2
M0.2 (1 DIV_R
] en
5693.43—IN1 OUTHVD10 [2.21336
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

root and output 32 bits real number.

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.



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 angle
N SIN value multiplied by 1.745329E-2 to get the value of the
radian. The value of the input “IN” is 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



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
o5 angle value multiplied by 1.745329E-2 to get the value of
T the radian. The value of the input “IN” is radian.
5 = 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
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
N TAN angle value multiplied by 1.745329E-2 to get the value of
| the radian. The value of the input “IN” is radian.
—{m 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

6.7.7 LN
Input/output Operand Data type
IN VD, ID, QD, MD, SMD, SD, LD, AC,constant, *VD, *LD, *AC Real number
ouTt VD, ID, QD, MD, SMD, SD, LD, AC, *VD, *LD, *AC Real number
LN
m LN: Use the input value to perform natural logarithm
—EN . .
calculation and put the result in OUT.
i Ut The output value x 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



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 en.

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

5 cube = 5A3=EXP(3*LN(5))=125

The cube root of 125 = 1254(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  Zero result

SM1.1  Overflow

SM1.2  Negative result



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 instructions can
N FID be used in the program, the value of LOOP is the loop
number of PID.PID loop number can’t be the same,
:EZLPE 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 P
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 '|'I Integral time DINT Input S Positive
24 TD Differential time | DINT Input S Positive
28 MI,., Last time DINT Input/Output | Last time
. integral value
integral value
32 i DINT Input/Output Last time
PV, Llast time put/Outp
process

process




Mathematical formula of PID loop instruction:

Mn = MPn + Mln + MDn

e My Output value
e MPy: Proportion term
e Ml Integral term

e MD,: Differential term

Proportion term

MPn = Kc * (SPn - PVn)

MPy: Proportion term

Kc: gain

SPn: Set point

PVn: Process quantity

Integral term:

Mln = Kc * Ts/Tl * (SPn - PVn) + Mln-l

Mln: Integral term
e Kc:gain

e Ts: Sampling time
e Ti: Integral time

e SPn: Set point

e PVn: Process quantity

Mln-1: Last time integral term

Differential term:

MDn = Kc * TD / Ts * (PVn—l - PVn)

e MD,: Differential term

e Kc:gain



To: Differential time
Ts: Sampling time
PVy.1: Last time process variable

PVn: Process variable



6.8 Integer operations

--{_1 Integer Math
..... .D ADD_I
..... .D ADD_D
..... 1] SuB_I
..... 1 SUB_D
..... 0 MuL
..... 1 MuL_I
..... 1 MUL_D
..... [ DI

..... 1 DIv_I
..... [ DD
..... 0 INC_BE
..... 1 INC_w
..... 0 INC_D
..... ] 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

ADDHESUB-I

ADD_I
—EN

—IN1 OUTH—
—IN2

SUB_I

—IN1 OuUTH—
—IN2

Error conditions:

0006 Indirect address
SM1.1 overflow
Special memory bit:

SM1.0 Zero result

ADD-I: IN1 + IN2 = OUT Both input and output are 16

bits integers.

SUB-I: IN1-IN2=0UT Both input and output are 16 bits

integers.
IN1 +IN2 =0UT
IN1-IN2 =0UT

SM1.1 is used for indicating overflow errors and illegal

values.



SM1.1 overflow

SM1.2 Negative result

Example:
METWORK O
M0.0 (1 ADD_I
| | -
| | EN
VWO (100 —IN1 OUT|-vw4 556
VW2 [456] HIN2
SUB_I
EN
VW6 [156] —{IN1 OUT|-vW10 [-7507
VW8 7963 —IN2
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 = OUT Both input and output are 32
bits integers.
ADD_D
—EN SUB- DI:IN1 - IN2 =0UT  Both input and output are 32
—{in1 ouT}- bits integers.
—nz
IN1+IN2 =0UT
SuB_D IN1 - IN2 = OUT
—EN
SM1.1 is used for indicating overflow errors and illegal
—N1 ouTH
—nz 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
™7 3
VDO [152631] —{IN1 OUTH-vDa (1712
VD4 (1560235 —{IN2
SUB_D
EN
VD12 [15451665] —{IN1 OUTHvD20
VD16 (23255 -{IN2
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.
EN o
DIV: IN1/IN2= OUT Input 16 bits integers and the
N1 ouT— output result is 32 bits. The result includes a 16 bits
N2
remainder (high) and a 16 bits quotient (low).
DIV . o
EN IN1 * IN2 = OUT
IN1/IN2 =OUT
N1 ouTH
N2

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 Zeroresult
SM1.1  overflow

SM1.2  Negative result

SM1.3 The divisoris O

Example:
NETWORK 0
MO0 (1 MUL
| |
| | En
VWO [1234] N1 OUT|-VD100 [7006652
VW2 (5675 N2
DIV
EN
VW4 (1528 N1 OUTHVD104 (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, AIW,constant, *VD, *LD, *Ac Integer
ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC Integer
MUL -1 & DIV-I MUL -1: IN1 * IN2 = OUT Both input and output are 16
UL T bits integers.
N DIV-l: IN1/IN2 =0UT Both input and output are 16 bits
—{M1 ouT— integers. OQutput is quotient. There is no remainder.
—Nz
If the output is larger than a word, then set overflow
DIV_I .
e bit.
IN1 * IN2 = OUT
—IN1 ouTH
—N2




IN1/IN2 =0UT

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

Error conditions:

0006
SM1.1
SM1.3

Indirect address
overflow

The divisoris 0

Special memory bit:

SM1.0  Zero result
SM1.1  overflow
SM1.2  Negative result
SM1.3 The divisoris O
Example:
METWORK 0
MO0 1 MUL I
| |
L EN
VW0 (123 —IN1 OUT Ve (245
VW2 (2 N2
DIV 1
EM
VW4 [1525] HIN1 QUT Vw10 (33
VWG (45 —INZ




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 =0UT Both input and output are 32
MUL_D bits |
e its integers.
DIV -DI: IN1/IN2=0UT Both input and output are 32
—IN1 ouTH
N2 bits integers.
DIV D Output is quotient. There is no remainder.
— IN1 *IN2 =0UT
IN1/IN2=0UT
—IN1 ouTH
—NZ

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  Zero result

SM1.1  overflow

SM1.2  Negative result

SM1.3  Thedivisoris O

Example:
NETWORK 0
MO0 1 MUL_D
| |
{ I | EN
VDO [10546] —IN1 OUTH-VDS (274196
VD4 (26 —{IN2
DIV_D
EN
VD20 [1000] N1 OUTHVD28 (38
VD24 [26) —IN2




6.8.6 INC-B & DEC-B

Input/output Operand Data type
IN VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC Byte
INC-B & DEC-B INC-B: IN + 1 = OUT Both input and output are 8 bits
integers.
INC_B
—EN DEC-B:IN - 1 = OUT Both input and output are 8 bits
integers.
—IN ouTH
The two instructions operations do not take symbols.
IN+1=0UT
DEC_B
—EN IN-1=0UT
—IN ouTH
Error conditions:
0006 Indirect address
SM1.1  overflow
Special memory bit:
SM1.0  Zero result
SM1.1  overflow
Example:
NETWORK 0
MO0 (1 INC_B
T
VBO [62) —{IN OUT|-VBO (52
DEC_B
EN
VB1 194/ —IN OUT|-VB1 [194




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 = OUT Both input and output are 16
bits integers.
INC_W
—En DEC-W:IN - 1 = OUT Both input and output are 16
iy ouTL bits integers.
The two instructions operations take with symbols
DEC W (16#7FFF > 16#8000).
i IN+1=0UT
—IN 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
M0.0 (1 INC_W
-
VW0 [50474] <IN OUT}-VWO (50474
DEC_W
EN
WW10 [15062) —{IN OUT}-VW 10 (15062




6.8.8 INC -DW & DEC -DW

Input/output Operand

IN
ouT
INC-DW & DEC-DW
mC_D
—En
—N ouTH
DEC_D
—En
—N ouTH

Error conditions:
0006 Indirect address
SM1.1 overflow

Special memory bit:

INC-DW: IN + 1 =0UT Both input and output are 32

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

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

bits double integers.

DEC -DW:IN - 1 = OUT

bits double integers.

IN+1=0UT

IN-1=0UT

The two instructions operations take with symbols.

(164#7FFFFFFF > 16#80000000).

SM1.0  Zero result
SM1.1  overflow
SM1.2  Negative result
Example:
METWORK 02
M0.0 (1 MC_D
. N
VDO (105176 —{IN QUT VDO (105176
DEC_D
EN
VD10 [4294862120] <IN QUT|-v¥D10 4294862120

Double integer

Double integer

Both input and output are 32



6.9 Interrupt

—{:l Interrupt
Ly ARETT)
<» -{EMI)
ity ~{DIST)
~-{] DTCH
] CLR_EVNT

6.9.1 ENI & DISI

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

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

When the DISI instruction is used, the interrupt events

Operand Data type
Nothing Nothing
ENI & DISI

interrupts can be used.

— En1 )
all interrupts can’t be used.

—{ oIa1 )
will be queued.

Interrupt Events:

11.2 Rising edge PLC_EVENT _INPUTPO | O Highest priority
11.4 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:




NETWORK, 0
SM0. 1 ATCH
|
| EN
0—INT
10—{EVENT
——{ Enp )

M0, 1 DTCH

|

| EN
10—{EVENT

M0, 2

o ( pst )

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:

11.2 Rising edge PLC_EVENT _INPUTPO | O Highest priority
11.4 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:
NETWORK 1
M0.3
| (rET )
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 . . “ ” .
e 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’t 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:



11.2 Rising edge PLC_EVENT_INPUTPO | O Highest priority
11.4 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: VDO increases by 1 every 100ms

NETWORK 0
5M0. 1 MOVE_D
| | -
| | EN
0—IN oUTf-vDo
NETWORK 1

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
100—IN OUT|-5MB34
ATCH
EN
1—INT
10—EVENT
{ ENT )
NETWORK 2

b b MAIN (INTD) INT_1 ONT1}” SBR_O (SBRO}

Notes:

Timed interrupt (Event 10)

SMB34 Timed Interrupt 0: 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**).




NETWORK O

SMO.0 ADD_D

VDO—IN1 OUTHVDa
1IN2

MNETWORK 1

MNETWORK 2

MNETWORK 3

NETWORK 4

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

“ATCH” instruction only needs to be connected once.



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
b 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’t 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:

11.2 Rising edge PLC_EVENT _INPUTPO | O Highest priority
11.4 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:
METWORK 0
SMO.1 ATCH
| EN
—INT
—EVENT
END )
M. 1 DTCH

10—EVENT

0

M0.2
o)




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.

11.2 Rising edge PLC_EVENT_INPUTPO | O Highest priority
11.4 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:

METWORK 2

5MO.0
| |

CLR_EVNT

13—EVENT




6.10 Logic operation

—-{Z] Logical Operations
..... .D IN'U'_B

..... .D INllu'l_I'.ﬁJl

----- 1] INV_DW
----- {] WAND_B
----- 1] WAND_W
----- {] WAND_D
..... .D I'."'JIGR_B
..... .D II.'I'.IIGR_II."'.II
..... .D I'."'JIGR_D
----- ] WXOR_B
----- 1] WXOR_W
----- 1] WXOR_DW

6.10.1 INV -B

Input/output Operand

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

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

INV -B

Error condition:

0006 Indirect address
Special memory bit:
SM1.0 Zero result

Example:

INV

Data type
Byte

Byte

instruction performs the complement

INV_B operation to the input byte and puts the result in OUT.



NETWORK 0

M0.0 (1 INV_B

L

VBO (16211 —IN OUT|-VB1 [162EE
6.10.2 INV -W
Input/output Operand Data type
IN VW, IW, QW, MW, SW, SMW, T, C, AIW, LW, AC,constant, *VD, *AC, *LD  word
ouT VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *AC, *LD word
INV -W

INV -W: The instruction performs the complement

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

Error condition:

0006 Indirect address
Special memory bit:
SM1.0  Zero result

Example:

METWOREK O

MO.0 1 Inv_w

™

Yo (1651111 —IN OUTHVW2 [16=EEEE




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: The instruction performs the complement
INV_DW
-+ operation to the input word and puts the result in OUT.
—IN ouTH—

Error condition:

0006 Indirect address

Special memory bit:

SM1.0  Zero result
Example:

NETWORK 0

MO.0 1

INV_DW

VDO (1651

1111111/ —{IN OUT|-VD10 |16 #EEEEEEEE




6.10.4 WAND-B. WOR -B. WXOR -B

Input/output Operand Data type
IN1, IN2 VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
ouT VB, IB, 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”
Iz
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:
N SM1.0  Zero result
—IN1 ouTH-
—Inz
Example:
NETWORK 0
MO.0 (1 WAND_B
| EN
165FF —IN1 OUT[VBS [16=AA
VB1 (16544 —IN2
WOR_B
EN
VB2 (16244 —IN1 OUT[VBT [16=FF
3 [16#55] <IN2
WXOR_B
EN
16%FF] 4IN1 OUT|-VBS [163FF
16500] 4IN2




6.10.5 WAND-W. WOR -W. WXOR -W
Input/output Operand Data type
IN1, IN2 VW, IW, QW, MW, SW, SMW, T, C, AC, LW, AlW,constant, *VD, *AC, *LD word
ouT VW, IW, QW, MW, SW, SMW, T, C, LW, AC, *VD, *AC, *LD word
WAND-W . WOR -W -+ WAND -W: The instruction performs “And calculation”
WXOR -W on IN1 and IN2.Then puts the result in out.
WARD W WOR -W: The instruction performs “OR calculation” on
—EN
IN1 and IN2.Then puts the result in out.
—IN]. CILlT— . . “" H 4
. WXOR -W: The instruction performs “XOR calculation
on IN1 and IN2.Then puts the result in out.
WOR_W
—EN
-1 OuTH— Error condition:
—mz
0006 Indirect address
WXOR_W
—EN Special memory bit:
1 oUT SM1.0  Zeroresult
—mnz
Example:
MO0 (1 WAND_W
-
VWO [1621010] —IN1 OUTHVW12 (1621010
VW2 [16#1111] —IN2
WOR_W
EN
VW4 [16#1010] —IN1 OUT-VW14 (1621010
VWG [16#0000] —IN2
WXOR_W
EN
VW8 [16#1010] —IN1 OUT-VW16 (1620110
VW10 (161100 —{IN2




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”
—EN
on IN1 and IN2.Then puts the result in out.
—IN1 ouTH . . “ I
o WXOR -DW: The instruction performs “XOR calculation
on IN1 and IN2.Then puts the result in out.
WOR_D
—EN
i ouT Error condition:
gL 0006 Indirect address
WXOR_DW Special memory bit:
—EN
SM1.0  Zero result
—IN1 ouTH
—IN2
Example
M0.0 (1 WAND_D
1 | EN
|
VDO [16£10101010] —IN1 OUT|-VD24 (1610101010
VD4 [16511111111] —IN2
WOR_D
EN
VD8 [16#10101010] —IN1 OUT|-VD28 (1611111111
VD12 [16201010101—{IN2
WXOR_DW
EN
VD16 [16%11110000—{IN1 OUTVD32 [16#00000101
VD20 (1611110101 —{IN2




6.11 Move
=-{Z3 Move

MOVE_B
MOVE_W
MOVE_D
MOVE_R
BLKMOV_B
BLKMOV_W
BLKMOV_D
SWAP

MOV _BIR
MOV _BIW

6.11.1 Byte move

Input/output Operand

IN

ouT

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

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

Byte move

MOVE_B

ouT

Example:

METWOREK O

M0.0 (1

Data type
Byte

Byte

MOV -B: The instruction moves the input byte (IN) to the

output byte (OUT), which does not change the original

value.
Error condition:

0006 Indirect address

MOVE_B

VEBO

255/ <IN OUT—VB1 255




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
ouT 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:
—m ouTH
0006 Indirect address
Example:
NETWORK, O
M0.0 [1 MOVE_W
]

Vo

32763 1IN OUTHVYwW2 (32753




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, &SMB, &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.
—EN
You can use the "MOVE-D" instruction to create a
—N ouTH )
pointer.
Error condition:
0006 Indirect address
Example:
METWORK 0
Mo.0 [ 1 MOVE_D
T

VDO [10086] qIM OUTH—vD4 10088




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

MOVE_R change the original value.
—EN
Error condition:
N ouTH )
0006 Indirect address
Example:
METWORK O
M0.0 (1 MOVE_R
| |
| | EN

VDO [235.568] —IN OUTHVD4 [235.56




6.11.5 BLKMOV -B

Input/output Operand Data type
IN VB, 1B, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *AC, *LD Byte
ouTt VB, 1B, QB, MB, SB, SMB, LB, *VD, *AC, *LD Byte
. 14 9 . . 113 »
BLKMOV -B These successive “N” bytes which start with  “IN are
moved to OUT.
_ENBLKHW—E' The range of N is from 1 to 255.
Error conditions:
N ouTH
— 0006 Indirect address
0091 Operating number is out of range
Example:
METWORK 0
M0.0 [1 BLKMOV_B
| EN
VB0 (135 —IN QUTVB100 (135
3
Status Chart
Address Data Type  Value
M0.0 BOOL 1
VBD USIMNT 135
VE1 USINT 153
VB2 USIMT 255
VE100 USINT 135
VE101 USIMT 153
VB102 USINT 255




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 BLKMOV -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 OuT= 0006 Indirect address
0091 Operating number is out of range
Example:
METWORK 0
M0.0 (1 BLKMOV_W
| EN
VW0 (100 —{IN OUT W 100 [ 100
3N
Status Chart
Address Data Type  Value
MO.0 BOOL 1
VWwo INT 100
Vi 2 INT 101
Vi 4 INT 102
VW 100 INT 100
Viwio2 INT 101
Vw104 INT 102




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 [
M0.0 [1 BLKMOV_D
L]

VDO [15583] <IN OUT—YD100 15563




6.11.8 SWAP

Input/output Operand Data type

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

SWap

SWAP: The instruction interchanges high byte and low

SWAP byte of the input word.
—En .
Error conditions:
—i 0006 Indirect address
Example:
METWORK 0
M0.0 [0] SWAP
[l e
VW0 [162ABCD] —{IN

<1 » 1| MAIN ONTO) “INT_1 (INT1) SBR_0 (SBRO)

15 Chart
Address Data Type  Value Forced Address
M0.0 BOOL 0
Vo WORD 167ABCD
METWORK O
M0.0 [1] SWAP

| 1 | |
(| | P EM

VWO [152CDAB] IN

41+ ¥]| MAIN ONTO) “INT_1 (INT3) “SBR_0 (SBRO)

15 Chart
Address Data Type  Value Forced Address
M0.0 BOOL |1

VW0 WORD 16=CDAE




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
N MOV_BIR image register is not updated.
Error conditions:
:?er 0006 Indirect address

6.11.10 MOV -BIW

Input/output Operand Data type
IN VB, 1B, 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.
g Error conditions:
—oUT 0006 Indirect address




6.12 Program control

527 Program Control

----- <» -{SCRT)
----- < -{SCRE)
..... <3 -[:REF:I
..... <3 _[:ENDj
----- < -{STOF)
..... <3 -[:'L"'J'DR:I
----- 1 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, AIW,constant, *VD, *LD, *AC Integer
FINAL VW, IW, QW, MW, SW, SMW, LW, T, C, AC, AIW,constant, *VD, *LD, *AC Integer
FOR instruction executes instructions between FOR and
FOR+ NEXT NEXT. You have to specify the current cycle count
(INDX), start value (INIT), and end value (FINAL). NEXT
FOR
N (NEXT) instruction marks the end of the FOR loop, and
the top value of the stack is set to 1. Use FOR/NEXT to
o set the number of loops. Each FOR instruction requires
—{INITIAL a NEXT instruction. FOR/NEXT loops can be nested with
—FINAL 8 FOR/NEXT loops. After each execution of the FOR and
NEXT instructions, the INDX value is increased, and the
—(NE?LTJ result is compared with the end value. If the INDX is

greater than the end value, the loop terminates.

Error condition:
0006 indirect address

Example:



NETWORK 0
M0.0 (1 FOR
| | | |
(| | P EN

VW0 [101) —INDEX
1—{INITIAL
100 —FIMAL

NETWORK 1
5M0.0 (1 NC_W
| |
I-I EM

YW100 (100 —JIN OUT-vw100 (100

NETWORK 2

——{ NEXT )

NETWORK 3

Notes:
Cycle times are set to 100 times. At the end of the cycle, the value of VW100 is 100.



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.
—[ IMP 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

"l[abel" instruction must be located within the same SCR segment.

Example:
NETWORK 0

MO.0 1

| | (e )

METWORK 1

5M0.0 1 INC_W

| | EN

VW00 (38128 <IN OUTH—VW100 (35128

METWORK 2

- LBL

METWORK 3

When the MO0.0 bit is 1, the value of VW100 is no longer increased.



6.12.3 Sequence control relay

Input/output Operand Data type
n S Boolean
sequennemntmlrEIaY SCR instruction is good at dealing with repetitive
operations.
- SCR
SCR: load the SCR section, you can use the SET
instruction.
—(SCF&T] SCRT: Jump to another SCR segment and close the
current SCR segment.
[SCFLE] SCRE: The instruction signs the end of SCR segment.
Example:
M0.0 50.1
| | P (s)
NETWORK 1
50.1
| SCR
SM0.0 Q0.0
| | v )
| | A
Q0.1
— )
T101 [100ms
M TON
100—FT.




50,2

— SCRE )

METWORK 2

50,2

- SCR

METWORK 3

5M0.0
| |

{ scRT)

Q0.2

—{ 5CRE )

METWORK 4

Tioz2
| |

s
p—

Q0.3

T102 [100m

M

TON

50.2

RJ




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_0O

-

Subroutine:

METWORK O

MO.0 [0

Jo] ( ReT )

METWORK 1

5M0.0 1 INC_D

™1

VD100 55723 —IN QUT—VD100 &

[}
(=)
L

When the MO0.0 bit is 1, return from the subroutine, the following program will no

longer be scanned.

M0.0 [1
- ¢
[ | { RET )
NETWORK 1
SMO.0 (1 C D
-
{ | EN
VD100 (234446 N ouTl-vD100 (234445




6.12.5 Conditional end

Conditional end

The END instruction terminates the user program.

Notes:
— (D ) You can use the "END" instruction in the main program,
but can’t be used in subroutine or interrupt routine.
Example:
METWORK 0
M0.0 (1 INC_W
| EN
VWO [34380] —{IN OUT |-y (34380
NETWORK 1
M0.1 (1
| ( Eno )
METWORK 2
M0.2 1 INC_D
[
VD100 [21526) —{IN OUT|-VD100 (2182

When the MO0.1 bit is 1, the program will not be scanned.



6.12.6 STOP

STOP instruction: STOP

Example:

METWORK O

MO.0 1 INC_W

]

Vw0 [15500] —IN OUTHVYW0 (15500

METWORK 1

MO.1 1

| (sT0P )

METWORE 2

MO.2 1 INC_D

|

VD100 393

o
[

o
|

IN OUTHVD100

[£x)

0

o

Lo

When the MO0.1 bit is 1, PLC converts to the STOP mode, all the programs stop

running.



6.12.7 Watchdog Reset

Watchdog Reset

— WDR )

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 1/0)

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:

METWOREK

{ woRr )

{ P )




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
DA D from “IN”.
—EM
—IN
Example:
METWORK [
M0.0 [1] DIAG_LED
| EN
VEO [Error’] —IM

When the value of M0.0 is equal to 1, the LCD will display “Error”.



6.13 Shift cycle
=-{Z7] shift/Rotate

SHL_B
SHL_W
SHL_D
SHR_B
SHR_W
SHR_D
ROL_B
ROL_W
ROL_D
ROR_B
ROR_W
ROR_D
SHRE

6.13.1 SHR -B & SHL -B

Input/output Operand Data type
IN VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
N VB, 1B, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC Byte
ouT VB, IB, 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 right.
—EN e Then place the results in OUT.
—IN ouT|- SHL -B: Input byte "IN" and move N bits towards the left.
i Then place the results in OUT.
Y e The moved-out bits are filled with zero. If N is greater than
Iy ouTL or equal to 8, you can move up to 8 bits.
- SHR -B & SHL -B operations are not signed.

Error conditions:

0006

Indirect address

Special memory bit:

SM1.0

SM1.1

Zero Result

Overflow



Example:

NETWORK 0
MD.0 (1 SHL_B
| - | | o |
| | | P EN
VBO [16210] =N OUT|-VBO (16210
1M
SHR_B
EN
VB10 (16208 —IN OUT|-VB10 (16205
1N

When the value of M0.0 is 1, VBO moves a bit towards the left and VB10 moves a bit

towards the right.



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
ouTt 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 left.
—{N OuTH .
s Then place the results in OUT.
The moved-out bits are filled with zero. If N is greater
SHR_W

—EN than or equal to 16, you can move up to 16 bits.

I ouT SHR -W & SHL -W operations are signed. Symbol bit can

= 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.



6.13.3 SHR -DW & SHL -DW

Input/output Operand

IN VD, ID, QD, MD, SD, SMD, LD, AC, HC,constant, *VD, *LD, *AC
N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC

SHR -DW & SHL -DW

SHL_D

OouTH—

SHR_D

OouT—

Error conditions:
0006

Special memory bit:

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 OUTYDO
1
SHR_ D
EN
WD 10 [16200200000—N OUTYD10
2N

4

________

When the value of M0.0 is 1, VDO moves a bit towards the left and VD10 moves two

bits towards the right.



6.13.4 ROR -B & ROL -B

Input/output Operand Data type
IN VB, 1B, QB, MB, SMB, SB, LB, AC,constant, *VD, *LD, *AC Byte
N VB, IB, QB, MB, SMB, SB, LB, AC,constant, *VD, *LD, *AC Byte
ouTt VB, 1B, QB, MB, SMB, SB, LB, AC, *VD, *LD, *AC Byte
ROR -B & ROL-B ROR -B & ROL -B: Instruction rotates the input byte to
= the right or to the left n bits and puts the result in the
—EN ) output byte (OUT). Rotation is cyclic.
_my ouT 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 (15203 N OUT|-VB10 (16208
1—{N

When the value of M0.0 is 1, VBO moves a bit towards the left and VB10 moves a bit

towards the right circularly.



6.13.5ROR -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, 1B, 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
ROL_W
_En output word (OUT). Rotation is cyclic.
g oUT 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,
ROR_W Rotation operation is not performed and the value of
—EN
SM1.0 is 1.If the rotation operation is performed, the
—IN OUT|-
—M 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
| | | |
| | | P EN
VWO [1620002] <IN OUT|-vW0 (1520002
1—{n
ROR_W
EN
VW10 (1622000 —{IN OUT VW10 [1622000
2N

When the value of M0.0 is 1, VWO moves a bit towards the left and VW10 moves two

bits towards the right circularly.



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
ouTt VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, *AC Double word
ROR -DW & ROL -DW ROR -DW & ROL -DW: Instruction rotates the input
double word to the right or to the left n bits and puts the
_n ROLD result in the output double word (OUT). Rotation is cyclic.
Iy ouTL If N is greater than or equal to 32, the remainder of N/32
N is the number of rotation bits. If remainder is equal to 0,
ROR_D Rotation operation is not performed and the value of
T SM1.0 is 1.If the rotation operation is performed, the
:LN ouT= 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 OUTH-VDO [16£00000002
—n
ROR_D
EN
VD10 [16#20000000—IN OUTH-VD10 [16#20000000
2N




6.13.7 SHRB

Input/output Operand Data type
DATA, S_BIT ,Q,M,SM, T,C,V,S, L Boolean
N VB, IB, 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 register.
—EN S N specifies the length of the shift register and the shift
_oaTA direction (shift plus = N, shift minus = -N). The moved-out
:z_srr 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 | P EN
M10.0 (1] —DATA
V0.0 (1 —5_BIT
4—N

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.



6.14 Character string
=-{Z3 String

..... {] STR_LEM
] STR_CPY
{] S5TR_CPY
{] STR_CAT
-{] STR_FND
‘-] CHR_FND

6.14.1 String length

Input/output Operand Data type
IN VB,Constant string, LB, *VD, *LD, *AC Character string
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC Byte
STR-LEN: Instruction output “IN” string length.
String length P gleng
The longest constant string is 126 bytes.
e STR_LEN Error conditions:
0006 Indirect address
I 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:

METWOREK O

M0.0 (1 STR_LEN

™7

VBO ["1234567 —IN QOUT—YVB100 &

When the string is "123456", the length of the string is 6.



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| EN
VBO ["123455" —{IN OUT[-VB100 ["123456

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 storageis "3", VB104 storage is "4", VB105 storage is "5",

VB106 storage is "6".



6.14.3 SSTR-CPY

Input/output Operand Data type

Iput VB,Constant string, LB, *VD, *LD, *AC string

INDX, N VB, IB, QB, MB, SB, SMB, LB, AC,constant, *VD, *LD, *AC byte

ouT VB, *VD, LB, *LD, *AC string
S5TR -CPY

SSTR-CPY: Copy a portion of the input string to the OUT

S5TR_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.

—[IDX 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

| |

1 1 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.



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"—IN QUTHYB100 | 123abc

VB100 string is "123". After using the STR -CAT instruction, the VB100 string is

"123abc".



6.14.5 STR -FIND

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
STR -EIND STR -FIND: The instruction searches for the string IN2 in
the string IN1. Search starts from the OUT-start position.
STR_FID If you find a string that is the same as the string IN2, the
T first character position of the string is written to the OUT.
—IN1 ouT— If you do not find IN2 in IN1, OUT is set to 0. The longest
e 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
]
1—{n OUT|-VB100 (5
STR_FND
EN
VB0 ["1234557 —{IN1 OUT|-VE100 (5
56" —{IN2




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, 1B, QB, MB, SB, SMB, LB, AC, *VD, *LD, *AC byte
Look for the first CHR -FIND: The instruction searches for the same character

characterin the string | 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
—IM1 ouT—
—IN2

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 [
M0.0 (1 MOVE_B
| |
| | EN
1—{IN OUT}-vB200 &
CHR_FND
EN
VBO ["1234567 <IN1 OUT|-VB200 (&
VB100 "5 —{IN2




6.15 Table
=-{Z7 Table

----- ] FILL_N
----- ] AD_T_TEL
----- ] TBL_FIND=
----- ] TBL_FIND<>
----- ] TBL_FIND<
----- ] TBL_FIND=
..... 1] LIFO

..... 1] 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: Instruction moves the latest (or last) entry in the

table to the output memory address. Remove the last

Hro entry in the table (TBL) and move the value to the location

specified by DATA. Each time the instruction is executed,

—TEL DATA

the number of entries in the table 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




For example:

PLC program:

NETVWORK 0
M0.0 LIFO
| | | |
1 1 P EN

VW 200—TEL DATA[VW300

Data block:

Adress Data Type Val
v | Y200 INT !
v | w202 INT 4
v | w204 INT 1
v | YW206 INT 2
v | YW208 INT 3
v | YW210 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 DATA-VW300 [4]
V200 INT 4
V202 INT 3
VIW204 INT 1
VW206 INT 2
V208 INT 3
VW210 INT 4

When the value of M0.0 is equal to 1:
VW202=3
VW210 is invalid

VW300=4



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 DATAN-
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




For example:

PLC program:

MNETWORE O
MO.0 FIFD
| | | |
1 1 P EM
VW 200—TEL DATAVW300
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 MO0.0 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
| | [ o |
L1 L EM
VW200 [4] —{TBL DATA-vw300 [1]
V200 INT 4
V202 INT 3
V204 INT 2
VW206 INT 3
V208 INT 4
VW210 INT 4

When the value of M0.0 is equal to 1:
VW202=3
VW210 is invalid

VW300=1



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 (EC),
—En
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:

METWOREK O

M0.0 [0] AD_T_TBL

| | | |

I | P EN

VW 300 [5] —DATA TBL-vwWi200 [10]
Data block:
Adress Data Type Value

v | vw200 INT 10

v | vwz02 INT 4

v | Vw204 INT 1

v | w206 INT 2

v | vw208 INT 3

v | vwz10 INT 4




When the value of M0.0 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]

METWORK, 0
M0.0 [1] AD_T_TBL
| | |
| | | EM
V300 [5] —DATA TEL

VW 200 INT 10
Vi 202 INT 5
VW 204 INT 1
VW 206 INT 2
VW 208 INT 3
VW 210 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.
N FILL_N The range of N is from 1 to 255.
Error conditions:
—IMN ouTH—
o 0006 Indirect address
0091 Operand range
Example:
NETWORK 0
M0.0 [1 FILL_N
]
999N OUT-vwo (992
2N
Status Chart
Address Data Type  Value
Mad.0 BOOL 1
VW0 INT 999
VW2 INT 999




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 table. “Table Find” starts form the
tm _raL entry specified by INDX. If a matching
™ ™ entry is found, the INDX points to the
=INDX —{INDX
TEL_FIND... ToL_FIND> entry in the table. To find the next
—En —EN
matching entry, you must add 1 to the
—TBL —TBL
—TN e INDX before using the “Table Find”
=[O —{ DX . . . .
instruction. If matching entry is not

found, the value of INDX is equal to the number of entries.
For example:

PLC program:

NETWORK 0

MO.0 TBL_FIND=
| [ o |
I 1 P En

V202 TBL
3—PTH
YW 100 —INDX
TBL_FIND...
EM

WW202—TBL
I—FTN
VW 102 —INDX

TBL_FIND<
EM

YW 202—{TBL
3PN
VW 104—{INDX
TBL_FIND>
EM

WW202—TBEL
3I—PTN
W 106 —INDX




Data block:

Adress Data Type Value
| VW 200 INT 10
| Vw202 INT 4
V| WW204 INT 1
| VW206 INT 2
| VW 208 INT 3
¥ WW210 INT 4

When the value of M0.0 is equal to 1:

NETWORK 0
M0.0 [1] TBL_FIND=
| [ o |
11 1 P EN
Vw202 [4] —|TBL
3PN
VW 100 [2] <INDX
TBL_FIND..
EN
VW 202 [4] —TBL
3PN
VW 102 [0] <INDX
TBL_FIND<
EN
VW 202 [4] —TBL
3—{PTN
VW 104 [0] —INDX
TBL_FIND=>
EN
VW 202 [4] —TBL
3—PTN
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 Data 1

VW208 Data 2

VW210 Data 3




6.16 Timer
—{:l Timers

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

_fn_Tom current time (a multiple of the time base). When the

e current value of the timer is equal to the present 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

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
| |
| | m TON
100—PT
T102 (163
my TONR
100—PT
T103 0
M TOF
100—PT
MNETWORK 3
Ti01 1 Qo.0 1
|| ()
Ti02 1 Qo101
| | f
| | ()
Ti03 |1 Q0.2 1
|| ()




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

—{my  TONR

current value of the timer is equal to the present time (PT),

the value of the timer bit is 1.When the value of the input

“IN” is equal to O, If the current value of the timer is less

than the present 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 0
Moo 1 T101 [133
I-I TONR
100—eT

T101 1 Q0.0 1

| | ¢

{ | ()

M0.10 T101 1

| | ¢

{L_]| {r ]




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 0.

Jdn TOF
o When the value of IN is 0, the timer starts time. When the
current value is equal to the present 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:
METWORK 0

M0.0 [1] T110 [0]

1 | TOF
1 1 IN

T110 [1] Q0.0 [1]

™ T )




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 and
INBGN_IHME stores it in the OUT.
QuT—
Example:
NETWORK 0

M0.0 [1] BGN_ITIME
L | P N

OUTl-vDO [75355213]

CAL_ITIME
N

VDO [75366513] N OUT}-VD4 [7158]

The value of VD4 is the conduction time of M0.0



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
—N difference in the OUT.
—JIM QUTH
Example:
NETWORE, 1
M0.0 [1] BGN_ITIME
| | | |
| | | P [N
OUT VD0 [75366313)]
CAL_ITIME
I
VDO [75366513] <IN QUT VD4 [7153]

The value of VD4 is the conduction time of M0.0



6.17 Pulse train output

=-{_] Pulse Train Qutput (PTO)
g PLsY
‘|:| PUM

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

PLSY
ik N pulses. The pulse frequency is F.

—F Q. xp—

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 0 to 1, PLSY instruction sends new pulses and ignores the
interrupted pulses before.

4.The duty ratio of pulse transmission is 50%0N, 50%OFF.The transmission of

the pulse is completely processed by the hardware interrupt, which is not



affected by the scan period.

For example:

MNETWORK 0

M0.0 PLSY

10—F Qx.x-00.6

Attention:
Output point must be high speed output point.

For different PLC, the addresses of high-speed output points may be different.

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, *VD, *LD Double word

out Q Bit

Pulse width modulation Pulse width modulation (PWM) instruction initializes

the PWM hardware and sends high speed pulses.

- PWH The input value of "%" =conduction time/period.
The input value of "T" is the period of the pulse
— % Qx.x—
—r

PWM description:

1.The unit of T is 1ms.

2.1f 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 0to 1, PWM instruction restarts sending pulse.
For example:

METWORK [

B0 % Qx.x|-Q0.6

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.

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’t 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.

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.

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. (END for main, RET for SBR,

RETI for INT).



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.

Example: Four arithmetic operations

Main program:

METWORK

MO.0 SBR_D

VD0 —{value1l Add—vD8

VD4—value2 subtract-vD12

mutiply VD14
divide VD16

Subroutine:



Program Editor = ]

Symbol Var Type Data Type  Comment
v LDD valuel IN DINT
¥ LD4 value2 M DINT
IM BOOL
IM_OUT BOOL
¥ LD3 Add ouT DIMT
¥ D12 | subtract ouT DINT
v LD16 | multiply ouT DINT
o LD20 divide ouT DINT hd
ouT BOOL
TEMP BOOL
SMO.0 ADD_D
| |
1 EN
LDO—IMN1 QUTH—LDa
LD4—IM2
SUB_D
EM
LDO—IM1 OUT—LD12
LD4—IM2
MUL D
EM
LDO—IMN1 OUTHLD1s
LD4—IMN2
DIV D
EM
LDO—IM1 QUTHLD20
LD4—IM2

1474 b k| MAIN (INTO) INT_1 (INT1) | SBR_0 (SBRO),“SBR_1 (SBR1)




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
(¢ sSMO -
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 write only | NO NO YES
output
AC Accumulator | NO Read / | Read /| Read /| nNoO NO
register write write write
L Local Read /| Read /| Read /| Read / NO NO
variable write write | write write

memory




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:
13 .4 Frocess-image Input () Memaory Area
L_ Bit of byte, or bit number: EE 430910
bit4 of 8 {0 to 73
Period separates the Eyte 0
byte address fram the hit Byte 1
number Eyte 2
L Byte address: byte 3 {the Byte 3
fourth byte) Byte 4
Atea identifier Byte 5

Specifying byte. word and double word addresses are similar to specifying bit

address.




Example:

vV B 100 v w100 v D100
L— Byte adress L— Byt address L— Byt address
dicess 1 & byts size Bcess 15 word size dicess 1o & double word size
drea, identfier fres identificr dres identifier
MSE L5E

VEIOD |7 VEIOD O

MSB =  most significant bit
L5B = least significant bit
Most significant byte Least significant byte
MSE LSE
ywioo [ veioD  s|7  yew1 o
Most significant byte Least significant byte
MSE LSE

YOI00 |3 VEIOD  #[m vEIO1 .1 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 Symbal
g USR_O (USRO)
f g USR_1(USR.1)

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. It 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: 1,Q,V,M,S, T, 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.

13
¥20i
yan 1
yan:
yens
yen4

AC1
address of VW20
1¢
34
X A1
73 1234

=— MCYD &YB200, ACT

Creates the pointer b mwing the adiress of YB200 (address of
the nitial byte for YW200) toACT,

T MOV *ACT, ACD

Maves the wari value pointed to by 4C1 to ACH,

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

— MCWD  &VEB200, ACT

Creates the winter by moving the address of YE200
address of VW200%s nitial byte) to ACT,

MICY W *ACT, ACD
EE%ES the veord value pointed to by ACT GOW2000 to

— +0 +2, A
Adds 2 1o the accumulator to point to the next veard location,

MICY W *ACT ACH
Moves the word value pointed to by ACT GW202 to ACO,

value.
Y1349 ACT
| address of YW200 |-1—
y200 12 N
Y201 24 . A '
W20z 6 | | 1034 |
Y203 70
Y139 AL
address of YW202 }-I—
¥200 12 |.u.|::n
vao! a4 | [ 56578 |
yeoz i 6 -
Y203 78 L
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

2.

If you use the pointer to execute the double word operation, the minimum pointer

1



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: M0.0

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

10.0~131.7 | IB IBO~IB31 | IW IWO~IW3 | ID IDO~ID28
0
Q Q0.0~Q31 | @B QBO~QB3 | QW Qwo~QWw | Qb Qbo~Qab
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 SD0O~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 C0~C255
\) V0.0~v81 | VB VBO~VB8 | VW VWO~VW | VD VDO~VD8
91.7 191 8190 188
L L0.0~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 8 164#00~16HFF
WORD 16 16#0000~16#FFFF
DWORD 32 16#00000000~16#FFFFFFFF
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

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 SMO0.0 Always ON
First_Scan_On SMO0.1 ON for the first scan cycle only
Clock_60s SMO0.4 30 seconds OFF,30 seconds ON
Clock_1s SMO0.5 0.5 second OFF,0.5 second ON
SMB1

Set to 1 by the execution of certain instructions when the
Result_0 SM1.0 )

operationresult =0

Set to 1 by exec. of certain instructions on overflow or illegal
Overflow_lllegal SM1.1 )

numeric value.
Neg_Result SM1.2 Set to 1 when a math operation produces a negative result
Divide By O SM1.3 Set to 1 when an attempt is made to divide by zero

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

the table

Set to 1 when a LIFO or FIFO instruction attempts to read
Table_Empty SM1.5

from an empty table

Set to 1 when an attempt is made to convert a non-BCD value
Not_BCD SM1.6 .

- to a binary value

Set to 1 when an ASCII value cannot be converted to a valid

Not_Hex SM1.7 .
- hexadecimal value

The PLC variables address of LCD keys:

F1
F2
F3
F4

2R R 2\ Z

ESC -2
OK -
upP -
DOWN -2
LEFT -
RIGHT -

SM191.0
SM191.1
SM191.2
SM191.3

SM190.0
SM190.1
SM190.2
SM190.3
SM190.4
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

SMW22
SMW?24
SMW?26

Scan time (millisecond)

Scan time of the last scan.

Minimum scan time

Maximum scan time




Newly added special registers and their functions

SMB10

Adjust the contrast of LCD display. (value range: 0~25)

SMB192

Control the LCD backlight on or off. (0: off, 1: always on)

SMB12

SMB13

Used to indicate the connection status of the expansion module.
SM12.0 - SM12.7: The status of the bit corresponds to the connection
status of the expansion modules with station address 1 to 8.
SM13.0 - SM13.7: The status of the bit corresponds to the connection
status of the expansion modules with station address 9 to 16.

‘0’ means the expansion is not connected/communicating with the CPU,
‘1’ means the expansion is connected/communicating with the CPU

normally.

SMB14

Working status of built-in SD:

0: There are no errors.

1: Failed to open file.

2: Update file new content error, write failure.
3: Exceeds the maximum allowed file size

4: Insufficient memory, write failed

60: No SD card detected

* Note that the functions in this table have requirements on the PLC firmware

version.




9.xladder communication
9.1 PLC basic introduction of network communication

Rievtech PLC is designed to solve your communications and networking needs. It
supports both simple networks and complex networks. xladder makes it simple to set
up and configure your network.

Master slave network definition

Rievtech PLC supports master slave network. It can be used as the master station or
the slave station in the network. xladder 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. The 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 Rievtech PLC baud rate is 1200 bps~115200 bps. The default value is
9600bps.

Network address is a unigue number that you specify for each device on the network.
Network address ensures that data is delivered to the correct device. The range of
PLC network addresses is 0~255.

Set the baud rate and network address of xLadder

Open the communication in project management:

ﬁ" Communication



Communication *

Serial Port  Madbus TCP/IP

Search Default
Station: 0 -
Port:  MOXA Communication Port 2 (COM3) w
Bus Parameters
Baud Rate: 9600 bps '
Farity:  NOME e
Stop Bit: | 1Bit w

=

You can set the station number, port, baud rate, parity and stop bit of xladder. The

default station number is 0. The default baud rate is 9600 bps.

Set the baud rate and network address of Rievtech PLC

Open system block in project management ¥ System Block

System Block X

| RS232jRS5485 RS232/RS485 Password Retentive Ranges InterruptTime Force Table AIParameters BacnetParameters

Defaults
coMa COM 1
Protocol:  Modbus ~  Modbus R
Station number: 1 1 {range 0... 255)
Baudrate: ggog bps 9800 bps w
Data bits: | g (RTU) ~ 8 (RTY) >
Parity:  NONE ~ | |NONE ~
Stop bits: 1 git ~ | 1Bit ~
Response timeout (100ms) 10 10 (range 0... 255)
Interval frame delay (8) 10 10 (range 0... 255)

Configuration parameters must be downloaded before they take effect

|

You can set the station number, baud rate, data bits, parity bit and stop bit of PLC.



Attention: Only when xLadder software station number is equal to 0 or PLC station

number, you can download the program to PLC.

9.2 Rievtech PLC communication

Rievtech PLC support free port communication, MODBUS 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. The third-party devices mostly support RS-485 communication.

The core of the free port communication is receiving and sending instructions.
RS-485 communication can’t 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.

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
—EN
® PORT: Communication port.
—PORT . . . .
A ® TBL: Configuration table, If the inputis 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.

UFP_XMT
UFP_XMT UFP_XMT: Send data instruction
—EN
® PORT Communication port.
:?_:I_RT ® TBL: Configuration table, If the inputis MB200.
—EMT 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.

® XMT Send data FIFO, If the input is MB400:

(Instruction input) MW400 Sending data FIFO buffer size



UFP_QAR

UFP_QAR

—FORT
—TBEL
—MT
—RCY

(byte unit)
(Instruction input) MW402 Sending data size (byte)

(Instruction input) MB404 ~ ... Send data.

UFP_QAR: Sending and receiving data instruction
® PORT Communication port.
® TBL: Configuration table, If the inputis MB200.

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.

® 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:
® 1 Port doesn’t exist

2 Port isn’t enabled

3 Communication task queue is full

4 Table error

5 Sent data error

6 Timeout

7 Received data error

8 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 5
characters. The first character represents the data type and the other four characters represent
the correct values in the data type.

MODBUS addressing:



OXXXX are discrete outputs

IXXXX are discrete inputs

3XXXX are analog inputs

AXXXX 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 =] =] e -]

BOOL - Reference

01 2 3 4 5 6 7 8 9 10111213 14 15

I
HNE NN NN
I
N

o ]

For example: Query the MODBUS address of Q0.0:

MODBUS Address Query =) = -]

BOOL » | g0.0 Reference

01 2 3 4 5 6 7 8 9 1011 12 13 14 15

s I
e I
o3z [ OO OO0
e I

o |

MODBUS instructions:



UMBO03

—EM

PORT

—TBL
—5LA

ADDR.

—CHT

UMBO04

UMB_03

LDAT

UMB_04

EM

PORT
TEL
SLA
ADDR

CNT

LDAT

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
LDAT: 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



UMBO06

UMB_06

PORT

—5LA
ADDR.
LDAT

UMB16

UMB_16

PORT

SLA
ADDR.

LDAT

Write a single hold 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 hold register (The offset of 4X)
® |DAT: Store the data which will be written to the slave
station.

Write 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
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.



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 a 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’t be placed between the master station

address. Or it will increase the additional requirements of the network.

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, SR-12AC-R, SR-12DC-DA-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, SR-12AC-R, SR-12DC-DA-R
These 4 types of PLC need to use firmware update package to burn the firmware of the
corresponding mode.

1. Download the firmware update package for the corresponding series.
The firmware update package on the REVTECH website:
https://www.rievtech.com/download.html

PR-12 Series: =

SR-12 Series:
Note: The suffix date of the update package file name will change accordingly.

2. After the download is complete, press it into a folder.

The following takes the PR-12 series as an example. The PR-12 series updates the firmware via
the serial port, and the SR-12 series updates the firmware via Ethernet.

Execute the exe file in the folder.

\EA Update_ELCEXM.exe

3. Select the com port of the programming cable (you need to set the BPS of PLC com0 to
9600, RTU), and then click the ‘Open’ button.

BA Update ELCPREXM et e

Dpe/ hddress: [1 [ RIS/DTR
— | rere DN
EFs:  [2E00

Exit

Step: Update. ... ..

See below:


https://www.rievtech.com/download.html

BA Update_ELCPREXM

Open fddreszs: |1
Fort: |3 vI
Cloze EFS: I‘BE\DD vI

Step:

[T EIS/ITE

\Start

Eeszet

Lad Mode

100%

Exit |

4. Then click the ‘Start’ button, and the following prompt will pop up:

Update type

{* Update to FED Mode

Ir Update to LAD Ml:-del

5. Select ‘Update to LAD Mode’ and click the ‘OK’ button.
Wait for the progress bar in the figure below to complete.

BA Update ELCPREXM et e

Open Address: |1 |- RTS/TTE
I Fort: |3 vI Start

Cloze BFS: IBEDD vI Eezet

Lad Mode
Exit |

Step: Update. ... ..
|i 516 %

6. After the update is completed, the following prompt will appear.



EA Update_ELCPREXM

-

].4
Opern

3

Clase

Step: Upd

Update Succeed,plase reset the power for PLC!

w"E

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:

RIEVTECH >S8top Stop

NLOGIC MIC am Farameters <Ie >No
REun —_— Settings ) Tes

No Faults Clock

FEIEVTECH >Start Stop

HLOGIC NIC _ Parameters Ha
Stop =4 Settings GI® >7cc

WMo Faults € Clock —

2. Open the xLadder software and select the com port of the programming cable, as

shown below:



=+

a
w4

3.

48} System Block

B Status Chart

&-{2 Bit Logic
-] Clock

=48] Project [SR-12DC-DAR]
=~ & Data Block

DAT_0 (DATE)
- DAT_1(DAT1)

Program Block

-F INT_1(INT1)
-} SBR_0 (5BRO)

""" I SBR_1(S5BR1) /
----- Function Symbol
E—J--- Variable Symbal

- USR_0 (USRD)

-] CHT_0 (CHTO)

Communications

Floating-Foint Math
Integer Math

Station: I)

Fort:

Baud Rate:

Communication

Serial Port  Modbus TCP/IP

MOXA Communication Port 2 (COM3)

Bus Parameters

9600 bps
Parity: NOMNE
Stop Bit: | 1Bit

Search

Default

Cancel

button in the picture below.

‘W Program Editor -

File

Edit

Wiew PLC Debug 5MS

Help

Project Manager

=8 Project [PR-19DC-DAR] | T
—|~ 1=, Data Block

D@ = b R e :L:El_cmg kel
X (4 - Pr-:::l-l_:;lamE-.i"rtm‘v_1

Choose the correct PLC model, such as PR-14DC-DA-R. Then click the ‘Download’

m oY

----- B DAT 0 (DATO)
----- B DAT_ 1(DATL)

--§8% System Block
=)~k Program Block

----- O MAIN (INTO)
----- O INT_1(INT1)

----- F SBR_O (SBRO)

..... 42 Elinctinn Sumbil

Download - [Cirl=D]

— Download - [Cirl+D] (Ctrl+D) r

METWORE O

METWOREK 1

4. Then a series of prompt windows will pop up as follows.

-
xlLadder

~
— =

-

W
i

3

A

Switch to Ladder Mode?

Yes

Mo




-

i

o

Switching to Ladder Mode, Flease Retry Later.

. |
xladder l = | |_ﬂh]
I-”"_"\-I Operation Canceled -
L7
Ok
™.
b 1.5

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 Rievtech 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 Rievtech 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 | | 02s
+ R3232/USE Fps 9600 <
ESZ32 Fort ICDMS "I Parity IH:- Farity "I

—Elélernet
Local port IE'DDB

{" PC as Server ¥ with IF address { with Hame

Search |

(" Ethernet {¥ IC as Client

e

Target xLogic IF: I 2ER

Connect to PLC

After the connection is successful, the gray invalid tool button on the Rievtech software
becomes valid.

? W E Ao Q

2. Follow the path in the figure below to find the ‘Set PLC to FBD Mode’ menu, and then
click.



r
W xlogic Soft - XLogicl r —

Eile Edit |Toaols | SMS View Help
a v| G Configuration 5 F O =g §X| iy = N =]

Disconnect Line

—

Workspace
E|[:| I Transfer I 3 PC-=PLC Ctrl+W |-
e L o
Cirmulation 3 PLC-=PC Ctrl+R
Select Hardware Get PLC Version
Edit Cover HMI Set Clock
Language Selection Get Clock

User Manager

Set Communication Type
Set Monit Config

Set PLC's Address
Get PLC's Address
Get PLC's Scan Time

File optimization

Allow entity's output pin empty

HOAAOHE: ~| s

Select Extended module for simulation

= Get PLC's ID
T
]
B Reference report Summer time/Winter time
A
Protocol Debug
- wifi param Set Extended module
“[:\n n St tch | | Set extension address
(@] Stopwatc
5 | B2 Counter Set PLC AC/DC

E Up/Down counter Set AQ Parameter

m Hours Counter
E Threshold trigger

=+ Analog
LR Analan cremnara +

Set Metwork module Parameter

Set Madbus Config
| Set PLC to FBD Mode |

Then the following picture prompt will pop up.

xLogic Soft S

OK! Setting Succeed!

At this time, the PLC will automatically restart, and it will run in FBD mode after restarting.

10.2 How to obtain the firmware version number of the PLC

1. Configure the parameters in ‘Communication’ so that xLadder can communicate with
PLC. xLadder can communicate with PLC via serial port or Ethernet.



. = T
48 System Block
Program Elock

4 MAIN (INTO) / Serial Port  Modbus TCP/IP

Communication

INT 1 (INT1)
SBR_O (SBRO)
I SBR_1(SER1)
- j Function Symbol
J--& Variable Symbal

: USR_0 (USRO)
-~ USR_1(USR1)
H-{ig Status Chart
-] CHT_O (CHTO)
LA CHT_1 (CHTY]

Search Default

Port:  MOXA Communication Port 2 (COM3) ~

Bus Parameters

Baud Rate: 9500 bps e

Parity:  NOME ~

%8 EIIEIS:QIC StopBit: 1Bt i
B-{Z3 Communications
b1 Compare

B3 Convert

H-{3 Counters

J-D Floating-Paint Math
0+ Integer Math

Sl =0
0.7 Logical Operations

H-{] Move \ 0.7
i -8

Communication

Serial Port  Modbus TCR/IP

Default

Station: §

Adapter: 192,168.0.28 (Intel(R) Ethernet Connection (14) 1215-V)

IP Address: 192,168.0.223

Port: 5003

2. Click the ‘Connect’ button in the toolbar.

:B Pragram Editor - xLadder - [7]

File Edit Wiew PLC Debug 5M5 Help
NS0 o BB @ IH2za s o @mE -
Project Manager a4 X |4 7 Program Editor

-5 Project [PR-18DC-DAI-R-N]
. E-E DataBlock
{ L@ DAT_0(DATO) | |

Symbol

3. Use the ‘Information’ menu under ‘PLC’ to read the firmware version number of the PLC
in Ladder mode.



D Program Editor - xLadder - [7]

File Edit ll'iewl Debug SMS  Help
=1} Q iz Gl

| Project Manager B Stop “rogram Editor

-8 Project [PR-18

& B, Data Block
@ DAT_g ITWORK O
...485 Power-Up Reset 0.0 [0] Q0.0 [0]
=8 O
10.1[0]
----- & Functon
[—J--- Variable 51 0.2 [0] Q0.110]
USR_@ Config 4 _| l:l (l:lj
| Ba Status Cha 10.3 [0]
| E' CHT_Ocriroy I —
|
PLC Information *
Operation Mode RUN
Version Scan Time
PR-260C-DAI-RT-4G;5=156;H=63 Last Update: 1
Minirmum: 1]
Maximum: 2
Error
Fatal Error: 0 EEHGER
Non Fatal Error: 0 FHIEHMAR
jin] MName Comment Version
1 H:0, 5:0
2 H:0, 5:0
3 H:0, 5:0
4 H:0, 5:0
5 H:0, 5:0
[ H:0, 5:0
7 H:0, 5:0
| |
| |
L y|

10.3 Value range of analog quantity:

0~10V - 0~1000

0~20mA ->0~1000

4~20mA -0~1000

-50°C~200°C->-500~2000

When you use the PT100/PT1000 module, The value range of the analog quantity is

-500~2000.It corresponds to the temperature that is -50°C~200°C.



10.4 Extension module address

10.4.1 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.

3. SR-12 supports 3 expansion modules

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 or12.0--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 or13.0--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
8DI 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
8Dl 11-18 17.0--17.7 56 --63
EXT.6 11-18 131.0--131.7 orl17.0--17.7 5880 - 5887 or 56 - 63
16DI
19 --1G 132.0 -- 132.7 5888 - 5895
8Dl 11-18 18.0 -- 18.7 64 --71
EXT.7 11-18 133.0--133.7 or18.0--18.7 5896 - 5903 or 64 - 71
16DI
19 --1G 134.0 -- 134.7 5904 - 5911
EXT.8 8Dl 11-18 19.0 -- 19.7 72--79




11-18 135.0 --135.7 or19.0--19.7 5912 - 5919 or 72 - 79
16DI
19 --1G 136.0 - 136.7 5920 - 5927
8DI 11-18 110.0 - 110.7 80 -- 87
EXT.9 11-18 137.0--137.7 or110.0 -- 110.7 5928 - 5935 or 80 - 87
16DI
19--1G 138.0 -- 138.7 5936 - 5943
8DI 11-18 111.0 -- 111.7 88--95
EXT.10 11-18 139.0--139.7 orl11.0--111.7 5944 - 5951 or 88 - 95
16DI
19--1G 140.0 -- 140.7 5952 - 5959
8DI 11-18 112.0 -- 112.7 96 -- 103
EXT.11 11-18 141.0 --141.7 or112.0 - 112.7 5960 - 5967 or 96 - 103
16DI
19 --1G 142.0 -- 142.7 5968 - 5975
8Dl 11-18 113.0 -- 113.7 104 --111
EXT.12 11-18 143.0 -- 143.7 or113.0 -- 113.7 5976 - 5983 or 104 - 111
16DI
19 --1G 144.0 -- 144.7 5984 - 5991
8Dl 11-18 114.0 -- 114.7 112 --119
EXT.13 11-18 145.0 -- 145.7 or 114.0 -- 114.7 5992 - 5999 or 112 - 119
16DI
19 --1G 146.0 -- 146.7 6000 - 6007
8Dl 11-18 115.0 -- 115.7 120 --127
EXT.14 11-18 147.0 --147.7 or115.0 -- 115.7 6008 - 6015 or 120 - 127
16DI
19 --1G 148.0 -- 148.7 6016 - 6023
8Dl 11-18 116.0 -- 116.7 128 --135
EXT.15 11-18 149.0 -- 149.7 or 116.0 -- 116.7 6024 - 6031 or 128 - 135
16DI
19 --1G 150.0 -- 150.7 6032 - 6039
8DI 11-18 117.0 -- 117.7 136 -- 143
EXT.16 11-18 I51.0 --151.7 or117.0--117.7 6040 - 6047 or 136 - 143
16DI
19 --1G 152.0 -- 152.7 6048 - 6055

10.4.2 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.




3. SR-12 supports 3 expansion modules

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
8D0OY Ql--Q8 Q2.0--Q2.7 16--23
EXT.1 . Ql--Q8 Q2.0--Q2.7 16 -- 23
16DO
Q9 -- QG Q21.0 -- Q21.7 168 -- 175
8DO Q1--Q8 Q3.0--Q3.7 24 --31
EXT.2 Ql--Q8 Q3.0--Q3.7 24 --31
16D0O
Q9 -- QG Q22.0 -- Q22.7 176 -- 183
8DO Q1--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 Ql--Q8 Q5.0 - Q5.7 40 --47
EXT.4 Ql--Q8 Q5.0-- Q5.7 40 -- 47
16DO
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
16DO
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
16DO
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
16D0O
Q9 -- QG Q27.0 -- Q27.7 216 -- 223
8DO Ql--Q8 Q9.0--Q9.7 72--79
EXT.8 Ql--Q8 Q9.0-- Q9.7 72--79
16D0O
Q9 -- QG Q28.0 -- Q28.7 224 --231
8DO Q1--Q8 Q10.0 - Q10.7 80 -- 87
EXT.9 Ql--Q8 Q10.0 -- Q10.7 80 -- 87
16D0O
Q9 -- QG Q29.0 -- Q29.7 232 -- 239
8D0 Ql--Q8 Q11.0--Q11.7 88 --95
EXT.10 16D0 Ql--Q8 Q11.0--Q11.7 88 -- 95




Q9 - QG Q30.0 -- Q30.7 240 -- 247
8DO Ql--Q8 Ql12.0--Q12.7 96 -- 103
EXT.11 Ql--Q8 Ql12.0--Q12.7 96 -- 103
16DO
Q9 -- QG Q31.0--Q31.7 248 -- 255
8DO Ql--Q8 Q13.0--Q13.7 104 -- 111
EXT.12 Ql--Q8 Q13.0--Q13.7 104 - 111
16DO
Q9 -- QG Q32.0--Q32.7 256 - 263
8D0 Ql--Q8 Q14.0 - Q14.7 112 --119
EXT.13 Ql--Q8 Ql14.0--Ql14.7 112 -- 119
16DO
Q9 - QG Q33.0--Q33.7 264 -- 271
8DO Ql--Q8 Q15.0 - Q15.7 120 -- 127
EXT.14 Ql--Q8 Q15.0 -- Q15.7 120 -- 127
16DO
Q9 - QG Q34.0--Q34.7 272 --279
8DO Ql--Q8 Q16.0 - Q16.7 128 -- 135
EXT.15 Ql--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 Ql--Q8 Q17.0--Q17.7 136 --143
16DO
Q9 - QG Q36.0 - Q36.7 288 -- 295

10.4.3 Analog Input addressing

1)PR14,18,24 Series
CPU: Al1~Al6 = AIWO~AIW10
EXT1: Al1~Al4 > AIW20~AIW26
EXT16: AI1~AI4 > AIW170~AIW176

Calculation formula:

Al Start Address=AIW (Extension Address X10+10)

2)SR12,PR12N,18N Series

CPU:

EXT1:
EXT2:
EXT3:

Al1~AI8 &> AIWO~AIW14

Al1~Al4 > AIW20~AIW26
Al1~AI4 > AIW36~AIWA2
Al1~AlI4 > AIW52~AIW58




EXT4:
EXT5:
EXT6:
EXT7:
EXTS:
EXT9:

EXT10:
EXT11:
EXT12:
EXT13:
EXT14:
EXT15:
EXT16:

Al1~Al4 > AIWE8~AIWT74

Al1~AlI4 > AIW84~AIW90

Al1~Al4 - AIW100~AIW106
Al1~Al4 > AIW116~AIW122
Al1~AI4 - AIW132~AIW138
Al1~AlI4 - AIW148~AIW154
Al1~AI4 - AIW164~AIW170
Al1~AlI4 - AIW180~AIW186
Al1~Al4 - AIW196~AIW202
Al1~AI4 > AIW212~AIW218
Al1~AI4 > AIW228~AIW234
Al1~AI4 > AIW244~AIW250
Al1~AI4 > AIW260~AIW266

*SR-12 supports 3 expansion modules

3)PR26N,23N Series

CPU:

EXT1:
EXT2:
EXT3:
EXT4:
EXT5:
EXT6:
EXT7:
EXTS8:
EXT9:

EXT10:
EXT11:
EXT12:
EXT13:
EXT14:
EXT15:
EXT16:

Al1~AI8 > AIWO~AIW14
AID~AIG > AIW24~AIW30
Al1~AI4 > AIW32~AIW38
Al1~AI4 > AIWAS~AIW54
Al1~AI4 > AIW64~AIWT0
Al1~Al4 > AIW80~AIWSE6
Al1~AI4 > AIWI6~AIW102
Al1~AI4 > AIW112~AIW118
Al1~AI4 > AIW128~AIW134
Al1~AI4 > AIW144~AIW150
Al1~AI4 > AIW160~AIW166
Al1~AlI4 > AIW176~AIW182
Al1~AI4 > AIW192~AIW198
Al1~Al4 > AIW208~AIW214
Al1~AI4 > AIW224~AIW230
Al1~Al4 > AIW240~AIW246
Al1~Al4 > AIW256~AIW262
Al1~AI4 > AIW272~AIW278

10.4.4 Analog Output addressing

1)PR14,18,24 Series

PR24CPU:

AQ1 - AQWO



EXT1: AQ1,AQ2 > AQW20,AQW22

EXT16: AQl,AQ2 - AQW170,AQW172

Calculation formula:

AQ Start Address=AQW (Extension Address X 10+10)

2)SR12,PR12N,18N,26N,23N Series

EXT1:  AQ1,AQ2 - AQW4,AQW6

EXT2:  AQ1,AQ2 - AQW8,AQW10

EXT16: AQl,AQ2 - AQW64,AQW66

Calculation formula:
AQ Start Address=AQW (Extension Address X4)
*SR-12 supports 3 expansion modules



10.5 Set extension module address with a DIP switch

NNMN ‘

o

The address of extension module = The value of DIP switch + 1
The default address of PR/SR-E expansions is 1 and the dip switches are set as below
(m means the switch position):

Address 1: Address 2: Address 3:
oM ON OM
INIgigl BUUG WAld
1 2 3 4 1 2 3 4 1 2 3 4
Address 4 Address 5: Address 6
oM ON oM
1800 N 'R
1 23 4 1 23 4 1 23 4
Address 7: Address 8: Address 9:
ON ON .
IR Al U U f
1 23 4 1 2 3 4 234
Address 10: Address 11: Address 12:
[oN | [oN | [oN |
ngdn U ﬂ 01 1 E' i1
11 2 3 4] 11 23 4] 1.2 3 4]
Address 13: Address 14: Address 15:
ON ON GN
UE00 i D I §a00
1234 11 23 4] 1.2 3 4]
Address 16:
1000

23 4




10.6 Set the analog sensor type for AI and AQ on xLadder

10.6.1 Al: Set to voltage, current, PT100, PT1000 mode

Some analog inputs can work in voltage or current, PT100 or PT1000 mode after being set in
xLadder. For example, 17~18 of PR-18DC-DAI-R-N, ID~IG of PR-26DC-DAI-RT-N, PR-E-PT100/PT1000
inputs, PR-E-Al-VI inputs, etc.

Open xLadder's 'System Block', follow the steps below:

Project Manager

- B Data Block

Program Block

{0 MAIN {INTO)
0 INT_1 (INT1)
--{0F SBR_0 (SBRO)

Function Symbal

—]"- Variable Symboal

-7 USR_0 {USRD)

g USR_1 (USR1)

=g Status Chart

{3 CHT_0 (CHTO)
{5 CHT_1(CHT1)

“,j Cross Reference

ﬁ’ Communication

=12 Instructions

7-{_7] Bit Logic

£-{1] Clock

#-{Z31 Communications

+-{{1 Compare

H-{L] Convert

+-{_] Counters

#-{_1 Floating-Paint Math

#-{1 Integer Math

#-{_7 Interrupt

7-{_1] Logical Operations

5] Move

#-{Z] Program Contral

#-{Z shift/Rotate

]--{:I String

H-{L] Table

+-{] Timers

#-{Z1] UART Driver
#-{{1 Free-Port (UART)
{27 Modbus (UART)
-{_7] CAN Driver
#-{_] Fres-ort (CAN)
#-{13 LcD

7-{Z1 Subroutine
{7 Libraries

‘CPU/External’

-8 Project [PR-26DC-DAI-RA-N]

#-{11 Enhanced instruction

o x <1/ Program Editor x|

#-{_] Pulse Train Output (FTO)

System Block

Al type for PR Series

2

RS232/R5485 RS232/RS485 Password Retentive Ranges Interrupt Tme Force Table | Al Parameters | Bacnet Parameters

Defaults

CPU/External cPU = |

AID  Voltage AIG  |Voltage -
AIE  Voltage Voltage

AIF  Voltage 4

Configuration parameters must be downloaded before they take effect

Cancel

In ‘CPU/External’, select the CPU or the expansion module with the corresponding station

number.
Al type for PR Series

CPUExternal

AID  Voltage
AIE  Voltage

AIF  Voltage

CPU

External 1
External 2

External 4
External 5
External 6
External 7
External &
External 9
External 10
External 11
External 12
External 13
External 14
External 15
External 16

olta

After selecting the CPU or the expansion module of the corresponding station number, you can



select the working mode of the corresponding analog input channel.

Al type for PR Series

CPU/External External 2 w

AI1  Voltage v Al4
Al2  Voltage w
Al Voltage w

After setting, click the 'OK' button. Then download these settings to the PLC with the program,
and the new settings will take effect after the PLC restarts.

10.6.2 AQ: Set to voltage or current mode

For models such as PR-E-AQ-VI and PR-26DC-DAI-RA-N, their AQ can be set to output voltage
signals (0~10V) or current signals (0/4~20mA.)

(1) Configure the parameters in ‘Communication’ so that xLadder can communicate with PLC.
xLadder can connect to PLC via serial port or Ethernet.

48 System Block
1~k Program Block

4 MAIN (NTO) /sEra Port  Modbus TCP/IP

-4+ SBR_1(5BR1)
- -- Function Symbol
H-¢# Variable Symbol

Communication

Search Default

Station:

Port:  MOXA Communication Port 2 (COM3) ~
Bus Parameters

Baud Rate: ‘9600 bps e
Cross Reference

[ Comincaon
nstruchions

B+ BitLogic

B0 Clock StopBit: | 1Bit ~
H-(Z1 Communications

b Compare

B3 Convert

A+ Counters

b2 Floating-Paint Math
b+ Integer Math

L ot [ o |

H-{11 Logical Operations

H-C Move 0.7 |
o

Parity:  MNOME ~

P LA _L s 1y |
System Block -
= Q Program Block Communication Y

Serial Port  Modbus TCP/IP

Default
EI--- Variable Symbol

i USR_0 (USRO)

=g Status Chart
{] CHT_D (CHTO)
{55 CHT_1 (CHT1)

----- Funch’on_Symbol /

Station: g e

Adapter: 193,158.0,28 (Intel(R) Ethernet Connection (14) 1213-V) ~

IP Address: 192,168.0,172

Port: 8500

3 Clodk

{2 Communications

{:| Floating-Point Math
{1 Integer Math

{:| Interrupt
(-] Logical Operations Cancel

#1771 Move




(2) Use the ‘Set AQ Parameter’ menu.

EH Program Editor - xLadder - []

File Edit View |PLC | Debug 5SMS Help

DS@E < r me F 2XQ & >@iE b
Project Manager B | Stop rogram Editor

-85 Project [PR-14 - )

- B, Data Block Symbol Var Type D
B DAT_Q ultiple Scans TEMP BC
B Dpat_i TEMP BC
System Bl Power-p Resat TEMP BC

Program B TEMP Bl
ﬂﬂ MAIN m Compile

,
!
!
,
,
!
:
!
'
.
.
)
)
)
.
,
.
.
.
.
|
.
' ~q0 INT_1 Z Compile All
,
,
,
,
!
!
!
!
.
!
!
!
.
!
.
.
!
!
!
!
!
!
!

=

—{t SBR_O TWORK 0
’ Function § Clear...

¢ Variable 5
USR_(Q
USR_1 Canfig » Read PLC's
{53 Status Ch
{E cHT g Type... S
{fE CHT_tyorry Web Server Config

115 Cross Reference N
A% Communication
=23 Instructions Set AQ Parameter

G171 it | i

(3) Get or set the AQ mode

Analog expansion module parameters

CPU/Exter model (FR Series) 1
CEU

oExter model 3 =
A1 eutput type: Voltage 3 w
AQZ output type: Voltage v
AQL ewrrent type: 0—20mh e
A2 current type: 0—20mA ~
AL defanlt value: 0 =il
ARZ default value: 0 = s
25 default walue: u] : I
A4 defanlt value: 0 =T

[ ad1, 487, AR3, AQ4 keep the last value in STOP mode

4 2| Get I [ Exit ]

After successful setting, it will take effect immediately.



10.7 Additional instructions

10.7.1 LCD related instructions

LCD_KEY
LCD_KEY LCD_KEY binds LCD keys and PLC variables.

—En ® EN: Enable

® MODIFY: Modifies the corresponding variables.
—MODIFY ® ENTER: Confirms the corresponding variables.
—ENTER ® UP: The corresponding variable of UP key.
P ® DOWN: The corresponding variable of DOWN key.
—DOWN ® LEFT: The corresponding variable of LEFT key.
—|LEFT ® RIGHT: The corresponding variable of RIGHT key.
—RIGHT
LCD_PAGE

LCD_PAGE LCD_PAGE instruction binds the LCD display page.

—En ® EN:Enable

® MASK: The current page group mask, generally 1.
—;‘:"E)Sf ® [NDX: 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 0 group.
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

LCD_EDIT LCD_EDIT: Binds the PLC variable to the edit state of the LCD.

= ® EN: Enable

® UNIT: Editthe number of objects in the page
T ® AUTO: Whether uses LCD keys to edit.
:& ® DEPTH: The current edit depth of edit object.
_Loop ® [OOP: LOOP edit.
—FLASH ® FLASH: The edit object is flashing or not.
-V ® V: The current value of edit object.
—|VMIN ® VMIN: The minimum value of edit object.
—UMAX ® VMAX: The maximum value of edit object.
For example:

You have to edit display pages in LCD software.

Display page 1:

Display page 2:

Display page 3:



Display page 4:

Grouping of display pages in display page property:

||:|b_i ect Property

| Empty Property | Display Page Froperty YVariable Fropert R

Display Page Property
y 4
1 5
Group Mask ’ .
3 T

Display page 1: Display page 1 is divided into 0 group and 1 group.

Display page 2: Display page 2 is divided into 0 group and 1 group.



Display page 3: Display page 3 is divided into 0 group.

Display page 4: Display page 4 is divided into O group.

PLC program:
NETWORK 0
SMo.1 LCD_KEY
| |
1 =
5M190,0—MODIFY
5M130, 1—ENTER
5M130,2—UP
5M190,3—DOWN
5M190.4—LEFT
5M130,5—RIGHT
METWORK 1
5MO.1 LCD_PAGE
| |
1 EN
VB 200 —{MASK
VB201—{INDX




METWORK 2

5Mo.1 LCD_EDIT
-

VB205—UMIT
VB206—ALTO
VB207—DEFTH
VB208—LOOP
VB209—FLASH
VD210V
VD 214—VMIN
VD213 —{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

F4 correspondsto  SM191.3
ESC corresponds to SM190.0
OK correspondsto  SM190.1
UP correspondsto  SM190.2
DOWN corresponds to SM190.3
LEFT correspondsto SM190.4
RIGHT correspondsto SM190.5

NETWORK O:

5Mo.1 LCD_KEY
-

5M190.0—MODIFY
5M190.1—ENTER
5M180.2—UP
5M180.3DOWN
5M190.4—LEFT
5M190. 5—RIGHT

MODIFY is ESC function key, corresponds to SM190.0
The functions of function keys:

You can customize F1~FA4.

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
SM0.1 LCD_PAGE
| |
I [ EM
VB200 —MASE
VB201—INDX
Operation result:
Address Data Type  Value
| vB200 | BYTE | 16201
| vB201 | st |0

The display page 1 of the 0 group is displayed by default. The value of 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 displaying page 1.

You can use the program to specify the display group and the display page.

=

—VE200

For example:
5M0.0 (1 MOVE_B
| |
| | EN
2—IN ouT
SM0.1 [0 LCD_PAGE
| |
1L En
VB200 [1602] —{MASK
VB201 [ 1) —{INDX
The LCD will display group 1 and display page2.

If you use LCD function keys to toggle the display pages, the value of VB201 will

change.

NETWORK2:



5M0.1 LCD_EDIT

VB205—LINIT
VB200—ALTO
VB207—DEFTH
VB208—LOOP
VB209—FLASH
VD210V
VD214 VMIN
VD218 —VMAX

LCD -EDIT instruction binds the PLC variables and LCD edit states.

For example:
When you modify the first variable of display page 1:

The instruction will display as follows:



METWORK 2

5MO.1 [0] LCD_EDIT

[

VB205 [0] —UNIT
VB206 [1] —{AUTO
VB207 [1] —{DEPTH
VB208 [0] —LOoP
VB202 [0] —FLASH

VD210 [0]—{v
VD214 [-30000] —{VMIN
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.vVb207 = 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 O

Vd214 =-30000 The minimum value is -30000

Vd218 =30000 The maximum value is 30000

For example:

Modify the value of variable to 161.

NETWORK 2
SM0. 1 [0] LCD_EDIT
| |
[} BN
VB205 [0] —UNIT
VB206 [1] —AUTO
VB207 [1] —DEPTH
VB208 [0] HLOOP
VB209 [0] —FLASH
VD210 [161] —V
VD214 [-30000] —{VMIN
VD218 [30000] —{VMAX
For example:

Modify text list



METWORE, 2
5M0. 1 [0] LCD_EDIT
|| EN
VB205 [1] —{uNIT
VB206 [1] —-{AUTO
VB207 [1] —{DEPTH
VB208 [1] -{Loop
VB209 [0] —{FLASH
VD210 [1] v
VD214 [0] vMIN
VD218 [1] —vMAX
VB205 Variable 1, the second variable.
VB206 It means that you can use LCD function keys to edit variables.
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

10.7.2 CAN, serial port initialization instructions

UART _Init CAN_Init

CAN_Init
—EN

PORT
—ER.

DOME

CAN_Init instruction is used to initialize the CAN port.
® EN: If the input valueis 1, the instruction will initialize the
CAN port.
— ® PORT: port number, 0~1.

® BR: CAN port baud rate



UART _Init

UART Init
—EN

—FORT DOME
—EBR.

—DBIT

—PR.

SBIT

UART _Init instruction is used to initialize the serial port.

EN: If the input value is equal to 1, the instruction will
initialize the serial port.

PORT: port number, 0-2.

BR: Serial port baud rate.

DBIT: The number of serial data bit.

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

Serial Port  Modbus TCP/TP

Search Default
Station: 0 w
Port:  MOXA Communication Port 2 (COM3) w
Bus Parameters
Baud Rate: 9600 bps R
Parity:  NOME s
Stop Bit: 1Bt ~




10.8 Example of serial port free port communication

Program 1:
METWOREK O
TO TO [1ims]
I i I I TOM
1000 —PT
MNETWOREK 1
TO MOVE_W
| |
1 I EM
4—IM QUT Vw400
MOVE_W
EM
4—IM QUT Vw402
MOVE_B
EM
11-IN OUT—VB404
MOVE_B
EM
224IN OUTH—VB405
MOVE_B
EMN
334IN OUT—VB406
MOVE_B
EN
44—IN OUTH—VB407
UFP_XMT
EN
1—PORT
WE200—TEL
WVE400 —XMT
INC_W
EMN
VW 100—IN OUT —viwi1o0




Explain: Send data 11 22 33 44 per second through port 1. And record the counts of

sending data.

Program 2:
METWORK 2
5M0.0 MOVE_W
| |
| | EM
100—IN OUT Vw300
UFP_RCV
EM
1—PORT
VB&00—TEL
VBB00—RCY
vai0.1 INC_W
| |
| T EM
Va00.2 VW 102—IN OUT-vwW102
| |
] [

Explain: Receive data through port 1. The maximum length of the data is 100 bytes.



10.9 Example of CAN free port

METWORK 0
SMO.0 INC_wW
| |
| | EM
VW 200—IN 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
16500005544 —<ID
1—FLAG
3—DLEM
ME20—DAT
METWOREK 3
SMO.1 CFP_Setup
| |
0—{PORT
0—fep
o
0 —IDMSK
16#03—-TPMSK




NETWORK 4
5M0.0 CFP_Rov
| |
1 En
0—{PORT IDHVD100
FLAGVB104
DLEN VB 105
DATHVB 108
DONEFVS0.0
V50,0 33 0 1 V106.0 00.0
| | __nl [ __al |l |1 (
! I 1==D] 1 ==B] | ==B] | I {s]
VD100 VB104 VE105 1
V106.0 00.0
| 1 [
| {r)

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



10.10 MODBUS communication master program

Read multiple hold registers and write multiple hold registers

METWOREK 0

SMO.0
| |

UMB_03

METWORE 1

SMa.0
| |

EM

1—PORT LDAT
VE100—TBL
4—5LA
102 —ADDR
4—CNT

—VB200

UMB_16

14PORT
VB 104—TEL
4—{5LA

112—{ADDR
a—{cnT

VB200—LDAT




10.11 The example of using PID instruction

METWORK

5M0O. 1 MOVE_R

| |
| | EM

1IN QuT—vD112

MOVE_R

0.34IM oUT—vVD116

MOVE_R

400 —IN QUTHVD 120

MOVE_R

0—IM OUT—vD124

The initialization of PID parameters
VD112 gain

VD116 Sampling time

VD120 Integral time

VD124 Differential time



METWORE 1

SMO.0
| |

V400 —

IN

I_DI

OuT]

VD200

VD200

DI_R

QuT]

VD204

VD204

N1
INZ

DIV R

ouT]

VD100

VW 180 —

IN

1_DI

OUT]

FvD212

VD212

IN

DI_R

OuT]

FVD214

VD214

IN1
INZ

DIV_R

o]

VD104

Conversion of Process quantity and set value unit



METWOREK 2
TO TO [1ms]
I / I m TON
300—PT
METWOREK 3
TQ PID
-
VE100—TABLE
1-LOOP
METWORK 4
T2 T2 [10ms]
I { I m TON
400—FT

Call a PID command every 0.3 seconds.




The conversion of output value unit.

NETWORK 5
5M0.0 MUL R
| |
| | EN
VD108—{IN1 OUT-VD220
200—INZ
ROUND
EN
VD220—{IN oUT-vD224
DI I
EN
VD224—{IN OUT|-vw228
METWORK &
T2 Q0.4
| |
| <L ] )
VW22

10.12 Read / Write Program via Ethernet

First, connect the PLC to the LAN where the PC is located. And belong to the same network
segment. The PC and PLC can be connected via a switch/router, or the two can be connected

directly via a network cable.
When the PLC and PC are connected via a network cable, both the PLC and PC need to be set to
fixed IP addresses in the same LAN.

The following figure shows the IP address of the PC:



“Intemet Protocol Version 4 (TCP/IPwd) Properties | |

General

You can get [P settings assigned automatically if vour network supports
thig capability. Otherwsse, you need to ask your network administrator

for the appropriate IP settings.
_) Obtan an IP address automatically
@ Use the following IF address:
IP address: 192 . 168 . 0 . 100
Subnet mask: 255 .255 .255 . 0
Default gateway: 192 168 . 0 . 1

Obtain DNS server address automatically
@) Use the following DNS server addresses:
Preferred DS server:

Alternate DNS server:

l [T validate settings upon exit R
I

10.12.1 PR Ethernet Series

(a) Configure IP parameters without USB CABLE:

D s~ 1

File Edit Wiew PBLC Debug 5MS Help

NEd o iR el alal BE

(1) Click the button

The following window will pop up:



Network Search l S ]
‘ 2
Search | | 0% 1 Nat Card 3zlect | 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.

weriers I e
100% MNet Card S=lect |

|| DeviceName | 1P Address || MAC Address | crum
RIEVTECH 192.168.0.101 F0-D7-AF-70-00-EE 40406669921245184000 |

Double-click on the IP in the above figure, the login screen will pop up. Username and Password

are both admin. See below:



NekSend
Search | 100%

Index | DeviceName | IP Address | MAC Address CPUD
1 EASY 192.165.0223 70-B3-D5-8C-1B-7C 189083380446111129600

[ Login M

Vsername: Iad.rnin
Password: I*****l Eiijl i I“ I

x| [ cancal |

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 [Ex)
[ e
- Bat Password B Add 192 188 0 20 DHCP Server [~ Enable
Submet Mask 255 255 0255 .0 Protocol MODBUS-TCP RTU ~
Default Gateway | 192 . 189 . 0 . 1 [ Enzble Wb Server
Web Port 8o MAC Address
~ TCP Server UDP Server
Port 8008 Eezep Alive |5 3 ¥ Enat Port lm— v
MuxClents [0 7] Tameewt [0 s Tameow [0 S

 Tucget
IP Address Dot KaspAlive Tope Timeost p—— |

[V 1 Enable | 192 . 169 . 0 . 202 |mos |5 s |-n::p j |0 s

[~ 2. Enable | 192 . 169 . 0 . 203 |sonz |5 s |-ncp j |0 [ Read

[~ 3. Enabls | 192 . 169 . 0 . 204 |5003 |5 s [t -] o s /

[~ 4. Enable | 192 . 169 . 0 . 205 |aoo4 |5 8 [tz | [o 8

[0 5 Erble | 192 . 169 . 0 . 206 |0 |5 5 |-rcp j |o s

[ & Ensble | 192 . 169 . 0 . 207 |0 |5 3 |1t;p j |0 s

™ 7 Ensble | 192 169 . 0 . 208 |u |5 s free -] fo s

7] 2. Enble | 192 . 169 . 0 . 209 |o |5 3 I'D(:p j |o s

First, click the ‘Read’ button.



Wb Server confiz rLocal
- Sat Password P Addeess 192 168 . 0 . 223 DECF Server [~ Enable

Subnst Maske 235 255 L2550 Protocal IW
Defaslt Gatewzy | 192 . 168 . 0 1 [V Enable Web Sarver

Wb Post [ wacases [wBsDSsCIBTC

~TCPS UDP Sarver
Port [s008 Respalive 5 5 ¥ Enalle Pozt [s007 ¥ et
Max Clisats [+ =| Timeow fo H

 Tarpat

TP Address Pot  KespAlive

¥ 1 Enable | 192 . 168 . 0 . 118 |mns |5 s ITCP

[~ 2. Enable | 192 168 . 0 . 24 |soo: |5 ] ITCP

[ 3Embe | 192 168 0 24 [5003 B s [Tce

™ 4 Enble | 192 . 168 . 0 . 24 |aoo4 |5 H ITCP

s [0 -0 .0 0 o [5 s [Tce

[efable | 0 -0 -0 0 o [5 s [T

Conse | © -0 -0 0 [0 [5 s [rep

[T & Enable | 0 0 .0 [ |o | 8 |Tcp

_cen |

Configuration parameters, the specific method is described below (page 5).
When the configuration is complete, click the ‘Write’ button.

Web Server config 2

Wb Server confi

Local
i Set Password P Add 192 169 . 0 201 DHCP Server [~ Enable
Subnat Masle 255 . 255 . 255 o Protocol MODBUS-TCP RTU v

Default Gateway | 192 . 169 . @ 1 [¥ Enable Web Server
Web Post 80 MAC Address
~TCP UDP

Port 8008 KespAlive |5 8 | Enble Port 8007 [V Enable

[R—
e Cemse m ' NetSearch = oo
Taget—— &
s
¥ 1. Enable 192 . 169
[~ 2.Ensble 192 . 169 Raad
I 3. Enable 192 . 169
I 4. Eazble | 192 . 169
™ 5. Ensble 192 169 . 0
[T 6. Ensble | 192 . 169 . 0
™ 7. Endble | 192 . 169 . 0
[ #Eaple [192 165 0

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. .

(2) Parameter Description:



£ Local A
IP Address 192 168 . 0 172 B DHCP Server [~ Enable
Subnet Mask 255 .255 . 255 . 0 Protocol MODBUS-TCP RTL I
Defauilt Gateway 192 168 . 0 1 ¥ Ensble Web Server
\Web Port 80 MAC Address 70-B3-D35-8C-10-0E
crcp.v.mac UDP Server—y
Port |5500 Keep Alive ‘5 H [V Eaable Port 8007 [V Exable
\l\'thL\enls [+ x| Tameowt 5 s Timsout
# Tarpat
Channel E rase Port Kasp Alive Type
7 1 [[192 168 . 0 . 245 [s003 [5 s |2+ o
V2 | 192 . 168 . 0 . 210 |Euuz |5 5 ‘Tcp j [o
rs [e 0 0 0 B B s |2 -] fo
ra | 0 .0 .0 | | [ TCP J [0
= [0 0 0 o [ = s [ Ao
s [ o 0 .0 .0 [o B 5 e -] e
| [0 0.0 o B B s [t Ao
= | 0 .0 .0 | | s TCP J [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.

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:

LML e L |

System Block —
Ik Program Block Communication %
LATF MAIN (INTD)
-q0F INT_1({INT1) Serial Port  Modbus TCP/IP
-{0F SBR_O (SBRO)
-{0F SBR_1(SBR1) Default

----- Function Symbal
4 /

E—j--- Variable Symbol

i USR_0 (USRO)

USR_1 (USR1) Station: g e

-3 Status Chart

i~[E] CHT_D (CHTO) Adapter: | 192.168.0.28 (Intel(R) Ethernet Connection (14) 1219-V) -
-[E] CHT_1 (CHT1)

@ Cross Reference

[~ & Communication IP Address:  192.168.0.172
—Il--C] Instructions
&-{0 Bit Logic Port: 8500
-] Clock

[

[#-{Z] Communications
-] Compare

E]--D Convert

-2 Counters

-2 Floating-Point Math
#-{_1 Integer Math

£
£
[

]--{:I Interrupt
]--{:I Logical Operations Cancel

H-71 Move

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.

(b)Configure IP parameters using USB CABLE:

(1) Configure the parameters in ‘Communication’ so that xLadder can communicate with PLC.

= T
48 System Block
o4k Program Block

/Sera Port  Modbus TCP/IP
10+ SBR_O (SBRO)

L+ SBR_1(SBR1)
- ﬁ Function Symbol
J--& Variable Symbal
igf? USR_0 (USRO)
ingf? USR_1 (USR1)
H-{3 Status Chart
L[E) CHT_0 (CHTO)
L[] CHT_1(CHT)
2] Cross Reference
[ Commncaton
nstrucaons -
3% EIIE::_EQIE StopBit: 1Bt i
B-{Z3 Communications
b1 Compare
b+ Convert
H-{3 Counters
0-{Z1] Floating-Point Math
0+ Integer Math

b+ Interrupt oK
H-{21 Logical Operations

H-{Z1 Move | 0.7 |
i -8

Communication

Search Default

Station: 8

%

Port:  MOXA Communication Port 2 (COM3) ~
Bus Parameters

Baud Rate: 9500 bps e

Parity:  NOME ~

Use the "PLC - Config - Web Server Config" menu to open the configuration window.



1] Pragram Editor - xLadder - [7]

File Edit View [ PLC || Debug SMS Help
D@ = @ 2xXq% >@iE r =
Project Manager L “rogram Editor =
=5 Project [PR-12
=&, Data Block
.3 DATO TWORK 0
& DAT_1
{08 System Bl 10.0 Q.o
(=& Program B [
aﬂ_ MAIN ¥ | compile ]
4 INT_1 E Compile Al 0.1
{F SBR_Q '
-4k SBR_1 Clear...
----- & Function 5
E—]--- Variable 5 0.2 Q0.1
USR_Q »
-4 Status Ch Type...
{3 CHT 0oy Web Server Config
[ CHT_L (CHTY) WIFI Config
----- —i# Cross Reference
..... ‘o‘ Communication Set AQ Parameter

=7 Tnstructions

xLadder software automatically reads the current configuration (or click the ‘Read’ button),

as shown below:

Web Server config

1 I T 1

x
Local
1P Address fisz 188 . 0 .22 DHCP Server [ Enable
Subnet Masle 255 . 255 . 255 . 0 Protocol MODBUS-TCP RTU
Default Gatevay 192 s 0 1 Web Server B Enatle L
Wab Port 80 MAC Address 70-B3-D5-8C-1B-30
TCP Server UDP Server
Port 8008 KespAlive 5 % @ Enstl Port 8007 B Enatle
Max Clients 4 ~ | Timeost [ s Timeout i s
Tarzat
Channsl P Addrass Port Kaep Alive Tip= Timaout com 3
[} 5005 5 s | TCP v| o 5
02 8002 3 [ TCP 0 g
Os 8003 5 5 TCP 0 N Writs
04 8004 5 H TCP 0 5
5 0 5 s TCP 0 & Read
6 o 5 3 0 5
= = = = k = = Rasst PLC |
- 0 o .0 0 0 5| 3 TCP 0 3
l 3 0 0 .0 0 0 5 3 TCP 0 H |

After modifying the parameters, click the "Write" button to write the parameters to the PLC.
Then click the "Reset PLC" button to restart the PLC. The modified parameters will take effect

after the PLC restarts.



30k SBR_D (SBRO)
-~fIF SER_1 (SBR1)
Function Symbol
= '- Variable Symbol
USR_0 (USRO)
~? USR_1 (USR1)
E--{Eg Status Chart
~{[] CHT_0 (CHTO)
CHT_1(CHT1)

3] Instructions

(23 Bit Logic

-] Clack

[:l Communications
G Compare

-2 Convert

-2 Counters

-2 Floating-Point Math
-(Z3 Integer Math

D Interrupt

-] Logical Operations
D Move

-{Z1] Program Control
-2 shift/Rotate

-2 string

-7 Table

a0 O O O O B e O e e O e O O O e

xLadder can communicate with PLC via Ethernet.

AN
I ———

NETWO

] ] I [ | Se—

10.12.2 SR-12 Series

SR12 PLC supports 2 TCP connections. In the first TCP connection (Socket 1), SR12 is fixedly
used as the server.

In the second TCP connection (Socket 2), SR12 can be used as a server or client. The detailed

operation steps are as follows.

You can use the RS485 channel of SR-RS485. You can also do the following via Ethernet

Communication

Serial Port | Modbus TCP/TP

Default

Station:

Adapter:

P Address:

Port:

o

e

192, 168.0., 28 (Intel(R) Ethernet Connection (14§1219-V) ~

192.168.0.221

8008

channel. The following recommendations need to be followed:

The default IP of SR-12 is 192.168.0.245, server port: 8008. The PC is set to a fixed IP address,

which is in the same network segment as the PLC IP address. The PC and PLC can be

connected via a switch/router or directly via a network cable.

(1) Open the SR12 Ethernet parameter configuration window ("Web Server config’), There

are 2 ways to open this window, one is using RS485 (SR-RS485), the other is Ethernet.

a) RS485



[ R Y]
System Blodc 10,0 Q0.0
= L} Program Block
-40F MAIN {INTO)
{0k INT_1(INT1)
-4k SBR_0 (SBRAO)
-{0F SBR_1{SBR1)
----- Function Symbol
= Variable Symbol
-7 USR._0 (USRO)
@ USR_1 (USR.1)

E-{G Status Chart

Communication *

Serial Port  Modbus TCP/IP

Search Default

Station: 0 w

Port: | MOXA Communication Port 4 (COMS) w

Bus Parameters

..... Baud Rate: 9600 bps w

-3 Bit Logic Parity:  NOME w

{:l Communications Stop Bit:  1Bit w

{1 Logical Operations

1 T5 s Cambeal

3 Pragram Editor - xLadder - [7]
File Edit view [PLc] Debug SMS  Hep
O = & B 2 Xq

Project Manager “rogram Editor =
=5 Project [PR-12
- B, Data Block

FMWORK O

48} System Blg I
= Program B

aﬂ_ MAIN ¥ | compile

43 INT_1| [ | Compile Al

0.0 Qo.0

)

I0.1
5 Clear... _| l—
----- & Function §
[_]--- Variable 51 22 =
USR_Q -Conﬁg »
USR_1

{7 Status Che Type...

{3 CHT 0oy Web Server Config
0 eHT_1 (eHTY) WIFI Config

] Cross Reference

----- Communication Set AQ Parameter

=177 Tnetructions L ]

b) Ethernet

The PC and PLC can be connected via a switch/router, or the two can be connected directly via a
network cable.

When the PLC and PC are connected via a network cable, both the PLC and PC need to be set to
fixed IP addresses in the same LAN.

Then click the 'Network Search' button in the toolbar.

p] Pragram Editor - xLadder - [Ch\Users\lel\Desktop\SR-12 AW AQW.vow]

File Edit Wiew PLC Debug SMS Help
=3~ PN AR R P A [OY EAE
Project Manager a x4 Program Editor 3 0y network Search

B-- Project [SR-12DC-DA-R] MNetwaork Search
- &, Data Block ‘ ‘
B nat o maTm

10.7



Metwork Search

1 et

Index Devicellame IF Address MAC Address CFUID

192.168.0.222 38-35-26-874A-ED £464007491439500

2 RIEVTECH 192.168.0.240 33-3B-26.37-DD-C3 6464333391439500

3 RIEVTECH 192.168.0.202 Fi-D7-AF-70-38-D4 404066689295341772800
4 RIEVTECH 192.168.0.245 F0-D7-AF-70-4E-09 134540551185201083210

After selecting, double-click.

Enter the username and password, both are admin by default.

Login x
Username: adnin
Pazsword: 9088
Conel

(2) The 'Web Server config' window that pops up is as follows:

, . .
Ethernet config

X
Local
P Addess A | 192 168 . 0 . 222 Protocol MODBUS-TCE RTU
Submat Maske | 255 . 255 . 255 . O | Keep Alive 5 8
Defanilt Gateway | 192 0168 . 0 . 1 | Timeout 10 s
DHCP Sarver | Enatle
ockat 1 B
Mode Server Port 2008 Protocol Type TCP
Soclkat 2 C
Moda Source Port Dest Port Deast IP Addrass Protocol Type

B Enabl= 8009 8012 192 . 168 . 0 . 28 | TCP w

Read Write Resst BLC

Explain the main parameters in the above figure:

Area A:

Set the PLC's IP, Subnet Mask, and Gataway parameters here. If you check ‘Enable’ of the

‘DHCP Server’ option, the above settings will be invalid and they will automatically obtain a

new IP, Subnet Mask, and Gataway from the router.

It should be noted that when using the firmware update package to update the firmware, it

is forbidden to check the "DHCP Server" option, otherwise the update will fail.

Keep the default values for 'Keep Alive' and 'Timeout'.



Area B - Socket 1:

Set the server port of SR12 in the first TCP connection. Here, SR12 can only be used as a
server.

Area C - Socket 2:

SR12 can be selected to be used as server or client through the options here. It should be
noted that the ‘Source Port’ will be used regardless of the mode in which SR12 works, so its

value cannot be the same as the port value in ‘Socket 1'.
Sockat 2

Moda Zoures Port Dest Port Dest IP Address Protocol Type

M Easble [server | |sc13 |sc12 | 192 . 168 . 0 . 28 'TCP |

When ‘Mode’ is set to ‘Server’, only ‘Source Port’ is used. The value of ‘Source Port’ is the

server port.
Soclket 2

Moda Souvrce Port Deest Port Deast TP Addrass Protocol Tvpe

¥ Enble  [Cliont RESE 8012 | 192 .168 . 0 . 28 Tce ~|

When ‘Mode’ is set to ‘client’, ‘Source Port’, ‘Dest Port’, and ‘Dest IP Address’ will be used.
‘Dest Port’ and ‘Dest IP Address’ are the server IP and server port of the other device (Server)
to be connected.
TCP is selected by default for ‘Protocol Type'.
The 4 buttons below:

‘Read’ : Read the Ethernet parameters of the SR12 PLC. Usually when this window is
opened, xladder will read automatically, and it is necessary to ensure that xladder and
SR12 are connected normally.

‘Write’ : After modifying the parameters in this window, you need to click this button to
write the new parameters into the SR12 PLC.

‘Reset PLC’ : After writing the new parameters into SR12, click this button to restart the
PLC. The new parameters will take effect after the restart.

‘Exit’ : Exit this window to complete the Ethernet parameter modification operation.

(3) Read and write SR12 program via Ethernet on xladder It should be noted that the PC

2



where xladder is installed needs to be in the same LAN as SR12. For example, the IP of PC is

192.168.0.28, and the IP of PLC is 192.168.0.226

| | | | . pl

Communication %
Serial Port|_Modbus TCP/IP

Default

=g Status Chart
5] cHT_0 {cHTO) Station: o ~
{55 CHT_1 (CHT1)
----- 7] Cross Reference Adapter

192.168.0.28 (Intel(R) Ethernet Connection {14) 1219-V) -

Communication

- Instructions
+{:| Bit Lagic IP Address: 192.168.0.226 SR-12 1P

#-{17 Clock
+{:| Communications Fort: 8008 SR-12 Server pOI’t
+-{_]] Compare _

+{:| Convert

+{:| Counters

+D Floating-Point Math
+{:| Integer Math
-2 Interrupt

+{:| Logical Operations

+ -2 Move

+ -{Z3 Program Control Cancel

07T shiftiRAtate

Finally, it should be noted that the Ethernet connection of the SR12 PLC is a hardware
connection and is not controlled by software. When the Ethernet parameters of both parties
are successfully configured, as long as they are connected through the network cable and
router, the PLC hardware will automatically connect to both parties. As long as the physical
connection is not disconnected, the TCP connection will not be disconnected.

For example, when two SR12s have been configured the Ethernet parameters and physically
connected, and want to achieve Modbus TCP communication, even if the modbus block in
the client program is not triggered, the TCP connection used between them still exists, and
the third device/software can no longer use this TCP connection. You need to pay attention

to this when using it, which is different from the PR series Ethernet.



10.13 Modbus block (New block for Ethernet series PLC)

-1 LeD
=-{_7] Enhanced instruction

----- ] MEM_RD
----- O MEM_WR

----- 1 GPRS_CONM
----- 1 GPRS_SEMD
..... ] MQTT_SUB
..... ] MQTT_PUBE
----- ] MQTT_CONN
----- ] 5M5_IN

----- ] 5M5_OUT
----- 1 EMAIL_POST
27 Subroutine

M1.0 MODBUS
|

DOME—M10.1

1, Modbus RTU

Property ==
Params

Communicate Params

Comm Type  |COM3(Buitin RS485) -

Bps 3600 h Protocol Modbus(RTU] -
D atahits TimeOut 5 I3
Stoptits

Pariybi

Slave Address 1

Data Register Index

Commanc | 15 White Multiple Registers -

Slave reqister 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.

N



Comm Type [CUMS (Built-in ES485) v]

COMO (RS232 /FPRO-RS485)

COM1 (Ext RS485)

COMZ (Built-in RS485) 1
nilt—in R5485)

Bps=

Databits
Ethernet: Socket
Stopbits Ethernet: Socket
Ethernet: Socket
Faritybit Ethernet: Socket
Ethernet: Socket
Ethernet: Socket
Ethernet: Socket
Ethernet: Socket

00 =1 00 LA s G0 D

COM port diagram:

RS485 Interface 2

USB / RS232 CABLE —
Program Port COMOQ R —

RS485 Interface 3

— COM 3
E‘; x‘:': 12 12 13 18 LS 1e 1/ 18 1Y g L U IE [F |l.1”;;.:;"' + C\:"jhlﬂ' +
00 _OOOUUUUUUU QUOOCOOCCC ééOOOOOOOOO
b 260C AL Hu:mmm\ oo emaenren | € 128247
- N
RIEV/TECH | | RIEV/TECH PR-RS485
PSet COMO K A 3
Set CON1 v @ |
Set CONZ @ ) ) | 1 ng
Set CONZ (05 —l :
I [ [ -
e . [CPOOOOCO000
[TO00,000 Q00 00 O 5G0000000000

I—A RS485 Interface 1
B |com1
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

Params

Communicate Params

Target Port 0

Slave Address 1

Data Register Index

Comm Type [B.hemet: Socket 2 v]
Local CFU
TCRAIDR
Remate
Target IP 192.168. 0 . A

Pratocal Modbusg{TCF]

TimeOut 5 I3

Commanc (16 Write Multiple Registers M
Slave register addr: 0
Save data addr: Vo
Count 2
[ ok [ Ccancel Apply

Conm Type  |Ethernet: Socket 2 -
COMO (RS232,'PRO-RS465)
COML (Ext R5435)
Local CPU  COM2 (Built-in RS485)
COM3 (Built-in RS485)
TCRAUDP  COMA (HIFT)
L1
Remote Ethernet: Socket 2
Ethernet: Sockst 3
Terzet 1P Ethernet: Socket 4
Ethernet: Sockat §
Target Port Ethernet: Socket
Ethernet: Socket T
Ethernet: Socket §
(V2 version : Socket 1-8 h
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

\MDDBUS block.

.
Property

Faranz

Communicate Farams

"| Comm Type  |Ethernet: Socket 2 I

Protocel |Modbus (ICE) | v

Local CPU
TCE/UDP

Tinelut g s

Target IF 182 188 . 0 .21

Target Fort |0

b

Slave Address !
Data Register Index |High Low

Command

16 frite Multiple Registers -

Slave register addr: 0 Server register address

Save data addr

Vio . . . . .
The'Gbtained value is stored in the fegister starting|

2 .
Count Set the number of registers (read)

A W

from VWO

B) This PLC is used as a server, and the block configuration is as follows:

Local

P Adde 192 188 . 0 210 DHCP
Sobmet Mask S5 0 Prota
Defaclt Gateway 1% .068 . 0 1

Wb Port. '!ﬂi MACA
TCP Sarver

Port o0 L e |
MaxClsan [ =] Temow [0 s

IP Address

G 5005
Chalniiel nambeér comes ffom here.
Fill i The €hanhel nbmber 6F the 1P

I
|
I
addréss of the servér yod'Want to |
connect to, - - {
|
I




-

Comm Type [Ethernet: Socket 2

COMO (RS232 /PRO-RS485)
COM1 (Ext BS485)

COMZ (Built-in RS485)
COM3 (Built-in ES485)
COMs (HIFI)

Local CEU

TCE/UDF

Socket
Socket
Socket
Socket
Socket
Socket
Socket
T

Ethernet:
Ethernet:
Ethernet:
Ethernet:
Ethernet:
Ethernet:
Ethernet:

Eemote

W2 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.

Property

11 Comm Type [Ethernet: Socket 2

FParams

Communicate Params

-]
Protocol |Medbus(ICE}

Timelut

Server -

TCF

| Local CFU

TCE/VIF

-

5 3

1

[larget IF

192 168 . 0 172 | client IP

i

Slave Address 1

Dlata Register Index

Command

16 Write Multiple Registers

Slave register addr: O
Save data addr: Wi
Count z

[ #®e [ BE || ERW

10.14 MQTT (New block

-3 LCD

EI{:I Enhanced instruction
MODELIS
MEM_RD
MEM_WER.
GPRS_CONM
GPRS_SEMD
1
MOTT_PUB
MOTT_CONN
SMS_IN
SMS_OUT
EMAIL_POST
7-{27 Subroutine

M

10.14.1 Connect to MQTT Server

for Ethernet series PLC)

5MO.0

FI
|t

M

MQTT_CONN

DOME

—VEBD

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

Network: Ethernet/4G

IP Address:

The IP address of the MQTT server.

Domain Name:

The domain Name of 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.

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.

Out 1

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

Property X
| Params
Network Ethernet - B Clean Session

QO IP Address 0.0 .0 .0

© Domain Name a3fykliduOhjz8-ats.iot.us-east-1.amazonaws.com

- 8883

Connection timeout: 60 : s

PING interval time: 30 a| ©

B Enable SSL/TLS Protocol 52

(O CA signed server certificate O Self signed certificates

CAFile F\00-Efibackup2024-11\AWS CA\AmazonRootCAl.pem

Client Certificate File FA\00-EEbackup2024-11\AWS CA\0576b5dcdd0bc102816a3bcBad2bd209afc32b0ecc16ebel 20d46c242441548

Client key File FAD0-SHEbackup2024-11\AWS CA\0576b5dcdd0bc02816a3bcBad2bd209afc32bfGeec16ebel2edd6c24244154¢

PEM Fermatted
Client ID 237542375723760

Create only ane ID

Name

Password

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 (e.g. Symantec) after
verifying the identity of the server. It has server authentication and data transfer encryption.

CA File F\0O-E@Ebackup2024-11\AWS CA\AmazonRootCAl.pem

c) Check the 'Clean Session' option to clear the session cache. Checked by default.




10.14.2 Publish with MQTT

M0.0 MQTT_PUB

} EN

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 Network: Ethernet / 4G

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.

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 xLadder 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 | Reqgister count Format Dezcription

W10 2 LINT




FEEEEEEEEREREEEErEBlTCccTc T
10.0 ~ IS2.7
Q0.0 ~ Q36.7
M0.0 ~ M31.7 ——
50.0 ~ 531.7
SM0.0 ~ SM551.7
V0.0 ~ V8191.7
PRSI >>3>3>>BYTExc<ccc<cc<s
Property 180 ~ IB52
QB0 ~ QB36
MB0 ~ MB31

Conngy o= SBO ~ 5B31
SMBO ~ SMB551
Comment Register count Foml wBO ~ WB8191

Va0 P m >>>3»3>>3>>3>3>>3>>>>>>>WORD<cc<cccccc<

IW0 ~ IW51

QWO ~ QW3S
MWO ~ MW30
SWO ~ SW30
SMWO ~ SMWSS50

VWO ~ VW8190
>2>323323>2332>2>3DWORD<c<ccs<<
1D0 ~ ID49 4%)

QDO ~ QD33

MDO ~ MD28

SDO ~ SD28

SMDO ~ SMD548

VDO ~ VDB188

Comment

Register

Count

Format

Description

[oane ]

—

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).
14: Successful response to server response (QoS1)




Property x

Comm  Params

Network Ethernet ~
|
QoS Level (0 Qos1 © QoS0
(] Retained
|
|
I -
| [Publish interval time 0 :I 8
|
Pl (=it PLCmgttest01/results
Property

Comm Params

Cormment | Fiegister count Faormat Description
1 "sumfe 1 sult
" 1
"Rl W0 1 INT
Un2 W2 1 INT
Uresult” 1 :
Vi 1 INT 1

e Publish Topic: Before you can publish a message, you need to configure your MQTT cloud server
account and include setting up of ‘Topics’ usually under the Themes area on your account. Each MQTT
cloud 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. Create an account on a cloud server.

2. Add a device to your account.

3. Set-up an identity for your account.

4. Create a policy for your account.
5

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

m Connection Accepted

51 Connection Refused: unacceptable
protocol version

52 Connection Refused: identifier rejected

53 Connection Refused: server
unavailable

54 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
4 Successful  response to  server

response (QoS1) .
255 Successful connection to the server
and ready to Publish.

Subscribe to plemqgtt_topic/40 on the MQTT client software MQTT.fx.

@ MQTT.fx- 1.7.1

7l Extras Help
Publish Scripts  Broker Status  Log

PLCmgtttestO1/results -

PLCmgtttest01/results

Oumpvesges

Set M0.0 to 1.



114 b ]| MAIN aNTOL INT_1 (NT 1y SBR_0 (SBRO)

Status Chart
Address Data Type  Value Forced Address Data Type  Value Forced
VD10 DWORD 15+00000253 MO.0 BOOL |1
]« [T n]]_chr_o cHoyderToa e h
Status Chart Information Output
METWORK 0
SMO0.0 [1] MQTT_CONN
| |
{ | M
DONE—VBO [255]
MOVE_D
EM
600—IN OUT-VD10 [600]
METWORK 1
Mo.0 [1] MQTT_PUB
| |
{ | N
DONE[—VB1 [14]

You will receive one message on the MQTT.fx software:

& MQTTfe- 171

File Extras Help

i Disconnect ﬂ o
Publish m Scripts  Broker Status  Log
PLCrgtttestOLl/results v [ Autoscroll ™ IREEE
PLCmqtttest01/results PLCmgtttest0d/results 1
Dumgp Messages Mute 050
Topics Collector (0) Scan i
PLCmaqtttest01/results
1
02-01-2025 15:12:58 54778436 Qos0

{ "sumResult”:{"n1":108,"n2":

Payload decoded by Plain Text Decoder

This indicates that the PLC successfully published information to the MQTT server.




10.14.3 Subscribe with MQTT

M10.0
|

MQTT_SUB
EN

DOMNE-VB2Z

Description of Function

You can use this function to allow the xLadder 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 Network: Ethernet / 4G
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 xLadder 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.
Out1 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

|
|
| Comm Params
|
|
i

Network Ethernet ~
|
| QoS Level O Qost 0 Qos0
|
|
| o s
| [JSubscribe interval time -
|

$aws/things/PLC_MQTT_01/shadow/name/PLC11/update/PLC

Subscribe tapic

() Azure C2D \
| |
|
1 BliE ‘
| Property X
|
| Comm Params
|
|
i Message saved to:

Strings Start byte: yg 0001 = (Total length: 256 chars)

Receive number:

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
Received®

Set M10.0 to 1 on Xladder.
METWORK 5

M10.0 [1] MQTT_SUB

-

DONE[-VE2 [2]

M4 k] M| MAIN INTO)INT_1 Ty SBR_0 (sBR0)

Status Chart
Address Data Type  Value For
M10.0 BOOL i1

“Saws/things/PLC_MQTT_01/shadow/name/PLC11/update/PLC” are published on the MQTT
client software MQTT.fx.



& MQTTfx - 1.7.1

78 Extras Help

‘ Disconne
m Subscribe  Scripts Broker Status  Log

$aws/things/PLC_MQTT_01/shadow/name/PLC11/update = w

"nl"10,

"n2":20,

]
Address Data Type  Value Forced
VEGOOD LISINT 254
VEBOOO STRIMG  n1n10, "n2%20,3°

The value received by VB is ASCII code.
VB6000 specifies the length of the string.

10.15 Memory Read & Memory Write (New block for Ethernet
series PLC)

L:_I{:I Enhanced instruction
----- {] MODBUS
..... 1 MEM_RD
..... .D MEM_‘,.MR
----- 1] GPRS_COMNM
----- {] GPR5_SEMND
..... 0 MQTT_SUBE
..... 0 MQTT_PUBE
..... 0 MGQTT_CONN
..... 0 SMs_IN

..... 0 SMs_ouT
----- {] EMAIL_POST
#-Z3 Subroutine

10.15.1 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.

Property ==
Params

Intemal Card
File Params
File Name: 1 vw
bd
Record Title: 2 Value:

File Write Mode: 3 Save Record Time

eomser 4[]

After Memory Full: g

8 [[] Record Index 0
Register Params -
Register: [/l
Count 3
Data Sequence: HI-LO -
Format: INT A
Decimal
oK || Cancsl Aep

1. Filename
Place where you can set the name of the file used to save the registers’ data

File in 5D card
T

VW TXT

Above is an example of the “VW.TXT”

2. Record title

2020-05-07 20:21:33 [alus]3 200 300
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

from that pre-set in the “filename” in the Mini SD card inserted in PLC.

v Sawe 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 TR 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 e e e e e O Y 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 ~ W8191.7
P E I IIFIIE Y TEccccoTTwT
11 1BO ~ 1B5Z
QBO ~ QB36
MBO ~ MB31
5B0 ~ 5B31
SMBOD ~ SMB551
VB0 ~ VBE191

File Params

File Hame:

=

Record Title: Vg >rrrrr3rr>>>>>>>>>WORD<<<<<<<<cs
— IWOD ~ W51
File ¥rite Mode: Al QWO ~ QW35
1 MW0O ~ MW30
Separator SWO ~ SW30
File Size E SMW0 ~ SMW550
VWO ~ VWB150
After Memory Full: 23> >2>3r>>>>>>>DWORD<cccccc<<
100 ~ ID4S
QD0 ~ QD33
MO0 ~ MD28
Record Index sSD0 ~ SD28

SMD0O ~ SMD548
VDO ~ VD313838

Register Params \;I ‘ ‘[

Register: Wi |

8. Record Index



Property

Params

File Params

File Name:
Record Title:
File Write Mode:

Separator
File Size

AMter Memaory Full:

Intemal Card

VW
b

Value:

Save Record Time

512k A

Record Index

Register 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.

10.15.2 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 PLC 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




Property @
Params
Intemal Card

File Params

File Name: R

ile Name 1 1001 "

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.

£10-00.TXT

Above is an example of the “I0-01.TXT”

2. Record Title

2020-05-08 21:57:43 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.



.
Property

Params

Eecord position

File Params

File Hame: 1
Record Title:

ERecord Index: 1

Kegister Params

Count g

For example,
METWORK &

SM191.1[1]

>EP2233>>23333>>>>BIT<ccc<s<<<<
10.0 ~ I52.7

Q0.0 ~ Q36.7

M0.0 ~ M31.7

50.0 ~ 531.7

5M0.0 ~ SM351.7

V0.0 ~ W8191.7
FEEFFFFFFEFFFFEFEYTEx<<<<wwa=
1BO ~ IB52

QB0 ~ QB36

MBO ~ MB31

5B0 ~ 5B31

SMBO ~ 5MB551

VBO ~ VBB191
FEFErFrFrrrrrrrrrrWORD<<<s<<<<=
IW0 ~ TW51

QW0 ~ QW35

MWD ~ MW30

SWO0 ~ SW30

SMW0 ~ SMWS550

VWO ~ WVWE190
FE>P22>>F>22>>>>>>DWORD<<<<<<<<
ID0 ~ ID4S

QD0 ~ QD33

MD0 ~ MDZE

500 ~ 5D28

SMDO ~ SMD548

VD0 ~ VD8188

Y — ‘
Regizter: mio. o
Format: EOOL

MEM_RD

DONE}-M2.0 [1]

« 4 v M| mAIN pNTO) INT_1 (NT1) SBR_0 (SBRO)

atus Chart
Address Data Type  Value
M10.0 BOOL 1
M10.1 BOOL 1
M10.2 BOOL 1
M10.3 BOIOL 1
M10.4 BOOL 1
M10.5 BOOL 1
M10.6 BOOL 1
M10.7 BOIOL 1




10.16 GPRS_CONN & GPRS_SEND (New block for Ethernet
series PLC)

-3 LoD

-] Enhanced instruction
----- {] MODBUS

..... {] MEM_RD

..... .D MEM_":"'JIR
----- 1] GPRS_COMM
----- {] GPRS_SEMD
..... {1 MQTT_SUB
..... {1 MQTT_PUB
..... ] MQTT_CONM
..... ] SM5_IM

..... ] SM5_OUT
----- 1] EMAIL_POST
-3 Subroutine

10.16.1 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 @
Params

| Timeout 5 min | 1

Network Params
@ PLC system () Customize
(@ IF Address

5 . 2501 . 228 Port: G008

(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



the menu option... ”"SMS...Set GPRS Params”.

SMS | Help
E General Settings e
b Set Modbus Config

[ Set GPRS Params

Initialize the gsm maodule

Set email params
i | |

b. Customize

This option allows you to select another server.

Property
Params

Tmeouwt | § min

Metwork Params
() PLC system i@ Customize
@ |P Address
2x: .85 . 251 | 228 Fort:  gpOg

() Domain Name

GPRSClose | DisConnect -

| 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.

10.16.2 GPRS_SEND

T11 GPRS_SEND
|

DOME[—M11.1




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 [5a)

Params

MNetwork Params
@ PLC system Timeowt 10 5 1 |
_ Port: RO10
~ Customize 2
@ IP Address 152 168 . 0 2

Domain Name
Slave Address 1 3
Data Register Index
Commanc |16 Wiite Mutiiple Registers -
Reagister addr: 0 Count 2
Data addr: VW

[ ok || cancel || 2eph

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:

00010000000D 0110000000 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)
byte 5: length field (lower byte) = number of bytes following

byte 6: unit identifier (previously ~ ‘slave address’ )

2



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.



10.17 SMS_IN & SMS_OUT (New

PLC)

&3] LCD

=-{27] Enhanced instruction
MODELS
MEM_RD
MEM_WR
GPRS_COMM
GPRS_SEMD
MQTT _SUE
MQTT_PUE
MQTT _CONN
SM5_IN
SM5_OLT
EMAIL_POST
{27 Subroutine

Example:

METWORK 1

Receive SMS command from VE1
SMO.0 S5M5_IN
| e

DOMNE—MO.0

METWORK 2

Set the SMS command to 1# on;
Set SMS command length - - VBO;

SMO.0
|

STR_CPY

ouT

—VB20

MOVE_B

ouT

—VEBD

block

for Ethernet series



NETWORK 3
Compare received SMS and set SMS command.
VBOD MO.1
| | i
| ==s| { )
VB20
NETWORK 4
M0. 1 SMS_0UT
| |
| [ EM
DOME-M10.1
SM5_0OUT
HEM
DOMEM10.2
SMS_0UT
EM
DOME-M10.3

10.17.1 SMS_IN

SMO.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 “0O/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.

Configuration of Function



(bopey =]

Message 1

Start VE 1 %

Max court g %

2
[Telephone identfication 4 ] F'honebookl

Telephone 3
| Receiver | 28618652905032 z)

2 Receiver [ v]
3.Receiver

[
4 Receiver ’ vl
5.Receiver [

ok J[ Concsl || oo |

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.

(Ghoneboock ==

Number Phone Number/eMail ue hd

o1 +41000000000

02 +8618652005032
03

-
05

”
07

.
09

10

11

2
13

E

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.



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 0 Byte 1 Byte 2 Byte 3 Biyte 4 Byte 254

You need to convert the received SMS characters into a string, as shown in the following

example:

METWORE 2

Set the SMS command to 1# on;
Set SMS command lenagth - - VBO;

5M0.0 STR_CPY

| |
| | EM

1#on™—IN QUTHVB20
Set the SMS command trigger string.

MOVE_B
EN

4-IM CUT VB
Set the number of characters of the

received SMS command to form a string.

METWOREK 3
Compare received SM5 and set SM5 command.
VBO Mo, 1
| | It
| ==s| { ]
VB20

Compare the received character string with the set

character string. If it matches, M0.1 is triggered.



10.17.2 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 Fommat | TEXT - ’Lr:ldder Style v] 1
Start g 200
bax count g =
3 Max 128
4
Phonebook
Send status message to 5
1.Receiver ["'3’615652905032 V]
2 Receiver [ ']
3 Receiver [ V]
4 Receiver [ ']
5 Receiver [ v]
[ ok [ Cancel || ‘ool




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 =55
Params

Message Format

TEXT ~| |FED Styte -

@ TextMeszage () Params Message Set Mezzage
teszage Editor

wLadder soft test™ -

Remaining chars far message (Mas. 100 chars] &

Phonebook
Send status messaage to

| +8618652305032 -

1.Receiver

2 Receiver [ ']

3. Receiver

[
4 Receiver [ T ]
5 Receiver [

a. Text—Support for ASCIl characters
b. PDU — Support for foreign language characters



B) Parameter format

Property (s
Params

Message Format

) TestMeszage (@ Params Message Set Mezsage

Mezsage Editor

TEXT ~| [FBD Stye ~|

Remaining chars for meszage [Max. 100 chars) 100

Fhonebook

Send status message to
| Recever  [#8618652005032 z)
2 Receiver ’ ']
3.Recaiver ’ ']
4 Receiver ’ ']
5.Receiver [ ']

[ OK ][ Cancel ] Apply

The message for parameters window should appear:

message for parameters
&
VB100
vwzo
VW20
VD30
VD30
Emai | test!
|'@' Register VB100 Count: |1 | 2
() Current datetime
oK 4
Insert 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.

Decimals

Decimals

Decimals

Decimals

WO ¢




10.18 EMAIL_POST (New block for Ethernet series PLC)

=3 LD

L:_ID Enhanced instruction
MODELUS
MEM_RD
MEM_WR.
GPRS_CONM
GPRS_SEMD
MQTT_SUB

MQTT_PUB
MQTT_CONN

SMS_IM
SMS_ouT
EMAIL_POST |
-{__] Subroutne

10.18.1 Set email params

=

'2] Program Editor - xLadder - [*]

Fle FEdit View PLC Debug | SMS | Help
= i [ [ General Settings fe
Project Manager o 3 Set Modbus Config I
: ~{0F MAIN (INTO) Set GPRS Params I
L INT_1 (INT1) Initiglize the gsm module
-4} SBR_0 (SBRO)

i Function Symbal Set email params
21..42 Wariahla Gumhal T [

-
Set email parameters |

SNTE: |

Port:

Uszer:

[~ display

FPaszword: |

Sender Hame:

Sender email: |

[#ithout SSL(such as 1631 = |

ote: Such feature can merely be applied to
iM =eries CPUs supporting 3G

Hrite | Eead | 0K | Cancel |

SMTP: - Enter the IP address of the SMTP Server you are using

Port: - Enter the port number of the SMTP Server you are using

User: - Enter the username for SMTP Server email account authentication

Password: - Enter the password for the SMTP Server email account authentication
Sender Name: - Enter a name that the receiver will recognise such as Tank Farm Monitor

Sender Email: - Enter an email address for the PLC

Note that the string cannot contain spaces and some unusual special characters.



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.

10.18.2 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

Property @
Params

Recaivel

leichenB86&126.com 1

Receive?  2/6938518@qgg.com

Received

Caption Alam 2 |-

Channel G5M

Ladder Style - 3
Gtart wg 200 =
M ax count 12 2
Max 128
[ CK ] [ Cancel ] Apply

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.



SM0.0 STR_CPY
| |
| [ EM
Temperature is t... —{IN OUTLvE200
2) FBD Style
A) Message Format
Property @
P |
Receivel leichen886@126 com
Receivez ~ 2/6938518@aq com
Receivel
Caption Email 01 7
Channel GSM

FBD Style - 1

@ TentMessage () Params Message Set Message

Meszage Editar

Hi, -
| am testing xLadder Email function!

Remairing chars for message [Maw. 100 chars] 58

B) Parameter format

Property @
Params I

Receivel leichen286@126.com

Receive? 276538518@gg.com
Receiveld
Caption [Email 02] g

Channel GSM

/

() Tewt Message | @ Params Message Set Message

Meszage Editor

Remaining chars for message [Max. 100 chars) 100




message for parameters @
&
11
ve1oo ||
VW2 0
\baa Decimals
VD30
. Decimals
Emai | test!
[ Decimals | D
|-@- Fiegisher WE100 Count: |1 | 2

() Cumrent datetime

oK 4
Insert 3

(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.

10.19 Bacnet Protocol

NOTE:

PR Ethernet PLC with firmware version number >=V1.57 supports BACnet. Firmware
version >=2.05, 250 BV and 250 AV can be used. 4G and 4GWIFI models currently do not support
BACnet.

1. Firmware version requirements, as shown below:

Operation Mode RUM

Version

PR-26DC-DAI-RA-N;5=203;H=11

2. Set PLC BACnet MSTP / BACnet IP
Open the BACnet configuration window, as shown in the figure below:



D Program Editor - xLadder -
File Edit View PLC Debug 5M5 Help
Pl @ 5 R e A~ Qd i m 25 | — 40T dF At L — | =

roject Manager o ¥ 4 7 Program Editor
- B= Project [PR-26DC-DAT-RA-N] .

&, Data Block

B DAT_0 (DATO)

System Block

RS232/RS485 RS232/RS435 Password RetentiveRanges InterruptTime Force Table Al Parameters | BacnetParameters

Defaults

{k Program Bloct
o MAIN {INTO)
{0k INT_1{INT1)

- SBR_O (SBRO) Device Information  Comm  Object(BV) Ohject{AV)
Function Symbal
Variable Symbol Description
¢ USR_D (USR0)
¢ USR_1{USR1) Loation
-3 Status Chart

-] CHT_O {CHTO) My Object Marne:
] CHT_1{CHT1)
- i Cross Reference
ﬁ Communication
5-{Z1 Instructions

=-{Z7] Bit Logic

[ Clack

D Communications
-] Compare

{:I Convert

®-{Z Counters

[-{Z7] Floating-Point Math

{1 Logical Operations
E-Z1 Move

[-{Z Program Control
(-0 shift/Rotate
-{:I String

{23 Pulse Train Qutput (PTO)
({2 UART Driver

-] Free-Port (UART) Configuration parameters must be downloaded before they take effect
(-2 Modbus (UART)
{3 CAN Driver

{21 Free-Port (CAN)
{3 Lo

[-{_1] Enhanced instruction
{1 subroutine Cancel

Divided into 4 pages: ‘Device Information’, 'Comm’, 'Object(BV)' and 'Object(AV)', the following

four pages are introduced respectively.
‘Device Information’ page

Enable

Device Information  Comm  Object(BV) Object{Av)

Description ‘ xlLadder_bacnet_test

My Object Name: RIEVTECH_PLC

On this page, you can fill in relevant characters in the ‘Description’, ‘Location’, ‘My Object Name’
directories.

‘Description’ is limited to 50 characters.

‘Location’ is limited to 12 characters.

‘My Object Name’ is limited to 32 characters.

‘Comm’ page
(1) Bacnet MSTP



Device Information Comm  Object(BY) Object(AV)

Protocol Bacnet MSTP "

Time out {1---30 Second)
Device number (1-—4194303)
Channel COMABultinRiSass) 7~

BPS 5600 “
Parity Mone ~

PLC BACMET MAC [0--255]

BACMET MALC Max 127 [0---258)

‘Protocol’

Select BACnet protocol, there are 2 options: '‘Bacnet MSTP' for RS485 communication and 'Bacnet
IP' for Ethernet communication. Here select 'Bacnet MSTP'.

‘Time out’

A value from 1 -- 30 (Second) can be set.

‘Device number’

A value from 1 to 41943303 can be set. It has the same function as the device name and is used

to identify the device in the network. Be careful not to repeat the device number.

IDevice Information Comm ]Objemfﬂ‘-"}] Uhiect[.h‘u'ﬁl = X
Protocol |Bacnc¢ MSTP j =@ BACnet | Property .
25 BAChet Ethernet 'M;;.ﬂ.ddrﬁs 1
- w Sy BAChet IP i seT 0
ime out (1--30 Secel o 8 BACnet MS/TP @ saom
| Device:11 @ vendor-name BACne|
Device number n L e Tasl 'maa-apdu-l:rgth—... 1476
Chasmel [cove (Built-in ES488) =]
BFS 2600 |
Parity |Hnnn ﬂ
FLC BACHET MaC 1 (0—127)
BACKET MAC MAX 127 (=—127)
‘Channel’

Select the RS485 channel supported by the PLC. The number of RS485 channels supported by
different models is also different. The distribution of com ports on the PLC is shown in the figure
below, taking PR-26DC-DAI-RT-N as an example:



e — RS485 Interface 2
U /75232 AR g W—
~rogram Fort “N I I_ COM 3
00 HEOOOGL 5E0GE6ESEEEEE | 88000000000
20O DT 5 ‘ OO e ot 0C 12~24v
T~
RIEV/FECH RIEV/TECH PR-RS485
LADDER MODE
= a
STOP 'I 'i 2
@iR ! !
o R PPOOOO0O0000
(13521009 909192 92 09 Gg 1] $90R000007g0
I—A RS485 Interface 1
8 |com
‘BPS’

Set the baud rate for RS485 communication. Different coms have different baud rate options. The
default baud rate of PLC is 9600.
The method to set the baud rate of COMO0, COM1, COM2, and COM3 on xLadder is as follows:

B Program Editor - xLadder - [EAEERER xLadder BAChet.vew]
@ s 2R e A2z yixEmE rm 2|0 — 00T i+t 0 — | =
File Edit View PLC Debug 35M5 Help

Project Manager mo¥ 4 7 Program Editor ¢

=88 Project [PR-26DC-DAI-RAN]

[

System Block

RS5232/RS435| | RS232/RS485 | Password Retentive Ranges InterruptTime Force Table Al Parameters BacnetParameters

MAIN [INTU]

INT_1{INT1)

SBR_0 (SBRO)

Function Symbal

=) Variable Symbol

USR_0 (USRD)

&7 UsR_1(UsR1)

=i Status Chart

L[] CHT_0 (CHTD)

CHT_1 (CHT1)

-\, iir] Cross Reference
ﬂ" Communication

E-Z3 Instructions

#-{Z Bit Logic

£ Clock

J--D Communications

7-{_1] Compare

0-{Z7 Convert

7L Counters

#-{_] FloatingFPoint Math

7] Integer Math

£-{7 Interrupt

{1 Logical Operations

£-{Z1 Move

£1-{_7 Program Control

i-{L1 shift/Rotate

#-{_] String

-] Table

{2 Timers

£1-{Z7 Pulse Train Qutput (FTQ)

t-{Z1] UART Driver

i-{_7] Free-Port (UART)

COMO.COM1

CcoM2.comM3

Protocol:

Station number:

Baud rate:

Data bits:

Parity:

Stop bits:

Response timeout (100ms)

Interval frame delay (B)

COM 2 COM 3
Modbus ~ | |Modbus ~
1 | | 1
9600 bps ~ | | 9600 bps w
8 (RTU) MRELGAY)] >
MOMNE ~ | | NONE L
1Bit ~ | | 1Bit L

]

Defaults

{range 0... 255)

({range 1... 255)

{range 1... 255)

Configuration parameters must be downloaded before they take effect

‘Parity’

There are three options: None, Odd, and Even, and the PLC defaults to None.

‘PLC BACNET MAC’

It is necessary to ensure that the MAC of each device is unique, and a value from 0 to 127 can be

set.
‘BACNET MAC MAX’

The default value is 127, which sets the maximum mac value of BACnet devices in the network.




The input range is 0 --127. Set the appropriate value according to the requirement.

(2) Bacnet IP

Device Information  Comm  Object(BV) Object{AV)

Protocol Bacnet IP ~

Time out 10 {1---30 Second)

Device number (1---4134303)

Port 165535

(1-100 5]

APDLU Timeout

‘Protocol’

Select BACnet protocol, there are 2 options: '‘Bacnet MSTP' for RS485 communication and 'Bacnet
IP' for Ethernet communication. Here select 'Bacnet IP'.

‘Time out’

A value from 1 -- 30 (Second) can be set.

‘Device number’

A value from 1 to 41943303 can be set. It has the same function as the device name and is used

to identify the device in the network. Be careful not to repeat the device number.

ile  Edit View ols Help

Device Information Comm |0bjectwvj| Object(AV) | B e s

= BACnet Property Value
Protocal [Bacnet 1? -l Bl BACnet Ethernet @ rddres: 192.168.0.222:47808

= Hig BACket 1P f@ sneT 0
Time out 30 (1---30 Second) el [ Device:16 ' SADR
M BACnet MSTP 'vendor-name BACnet Stack at Sour
Device mambar I (1---4184303) f@ max-apdu-length-.. 1476
Fort d7e0E {1—sE83E)
APDU Timeout 1 (1—100 =)
‘Port’

The default is 47808.
‘APDU Timeout’
A value from 1 -- 100s can be set, and the default value is 1.

‘Object(BV)’ page
Enable

Device Information  Comm  Object(BV)  Object(av)

Add Delete

B0

---DBlnary Value, 1

-[_]Binary Value, 2 Name M0.0
---DBinary Value, 3 _
-[]Binary value, 4 Register
---DBinary Value, 5
-[IBinary value, &
-[]Binary value, 7
-[IBinary value, 8
-[IBinary value, 2
-[IBinary value, 10
-[_]Binary value, 11
-[_|Binary value, 12
-[_|Binary value, 13
-[|Binary value, 14

M0




Delete BV

Check the checkbox in front of the BV that needs to be deleted (multiple selections are allowed),

and then click the ‘Delete’ button above.

=
a

2 Delete

Rl KRR R R

iBinary Value, 0

Binary Value, 1
Binary Value, 2
Binary Value, 3
Binary Value, 4

-] Binary Value, 6

Bacnet

Delete the items: Binary Value, 0,Binary Value, 1,Binary Value, 2 Binary Value,
3,Binary Value, 4,Binary Value, 57

Add BV

Click the ‘Add’ button above.

|:| Binary
- Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
[ Binary
- IBinary
- IBinary
- IBinary
--[IBinary

Device Information Comm  Object(BV)  Ohbject(av)

Parameters for add

Value, 0

value, 1 o (1---250) =

Value, 2
Value, 3 Start
Value, 4
Value, 5 Bv O
Value, &
Value, 7 Harme
Value, &
Value, 9 Flegister
Value, 10
Value, 11
Value, 12
Value, 13
Value, 14

| ok | | Cancel

10.0 ~ 152.7
Q0.0 ~ Q36.7
M0.0 ~ M31.7
50.0 ~ 531.7
5M0.0 ~ SM551.7
V0.0 ~ V8191.7

Count: Set the number of BV to add. Note that the total number of BV will not exceed 250. For

example, if some BV already exists, even if 250 is filled in here, the number of newly added BV

will not be 250, but 250 minus the existing number.

Register: You can choose |, Q, M, S, SM, V or empty. With the 'Count' above, multiple BV of the

same register can be added at one time.

Add

Device Information Comm  Object(BV)

Delete

B0
~[IBinary value, 1
~[CJBinary value, 2
-~ [CIginary value, 3
~[(IBinary value, 4
- [(Jginary value, 5
~[(Jginary value, &
~[CIBinary value, 7
~[IBinary Value

Object{av)

Mame

Fiegister

Moo

Moo

First select '‘Binary Value, 0' in the list on the left, set the name of the object on the right, and

assign a register to it. 'Name' only allows up to 8 commonly used characters.

‘Object(AV)’ page



Device Information  Comm  Ohject(BV) Object(av)

IWO0 ~ IW51

Add Delete WO owae
MWO ~ MW30
W Analog Value, O a0 SWO ~ SW30

SMW0 ~ SMWS50

[analog value, 1 VWO ~ VW8190

[(analog value, 2
[(analog value, 3

[analog value, 5

Mame

[analog value, & Register data type HI-LO e
'
[JAnalog value, 7 C'wORD data type Hn -
-[Janalog Value, & .
-[JAnalog Value, 3 Dizplay type FLOAT -

-[]analog value, 10
-[]analog value, 11
-[]Analog value, 12
-] analog value, 13
-.[]Analog value, 14

Delete AV
Check the checkbox in front of the AV that needs to be deleted (multiple selections are allowed),
and then click the ‘Delete’ button above.

Add 2 Delete

1} [¢] fnalog Value, 0

- Delete the items: Analog Value, 0,Analog Value, 1,Analog Value, 2, Analog Value,
. nalog Value, 2 3,Analog Value, 4,Analog Value, 5?7

nalog Value, 3

Bacnet

nalog Value, 1

hnalog Value, 4
Q™|:\nalog Value, 5

1 T | -

Add AV
Click the ‘Add’ button above.

Device Information  Comm  Object(BY) Object(Av)

Parameters for add

-[Janalog Value, 0

-[Janalog Value, 1 Coant (1---250) =

[ Janalog Value, 2

Dersoovae,s | s Iwo o WSt
~[Janalog value, 4 MWO ~ MW30

[ Janalog Value, 5 A0 SWO0 ~ SW30
[analog value, 5 SMWO ~ SMW550
---DAnaIug value, 7 Mame VWO ~ VWE190
-[Janalog Value, &

-[Janalog value, 3 Register

-[Janalog Value, 10

[ Janalog Value, 11 Reqister data type HI-LO ~
~-[Janalog Value, 12 DWORD data type HILO v
[ Janalog Value, 13 .

[ Janalog value, 14 Dizplay type FLOAT ~

| ok | | Cancal

Count: Set the number of AV to add. Note that the total number of AV will not exceed 250. For
example, if some AV already exists, even if 250 is filled in here, the number of newly added AV
will not be 250, but 250 minus the existing number.

Register: You can choose IW, QW, MW, SW, SMW, VW or empty. With the 'Count' above, multiple
AV of the same register can be added at one time.

‘Register data type’



The byte order when providing the value in register, you can choose 'HI-LO' and 'LO-HI' modes.
‘DWORD data type’

The byte order of DWORD data, you can choose 'HI-LO' and 'LO-HI' modes.

‘Display type’

Select the data format when displaying values, only support 'FLOAT'.

After configuring all the parameters, click the 'OK' button in the lower right corner, as shown in
the figure below. Then download the BACnet settings to the PLC along with the xLadder program,
and the settings will take effect after the PLC restarts.

For how to use the BACnet protocol of RIEVRECH HMI, please refer to the document on the
website — ‘Rievtech PLC BACnet MSTP BACnet IP parameter configuration method and usage
examples-V2.pdf’, download address: https://www.rievtech.com/download.html

10.20 Libraries files function

The created subroutine can be exported into a library file.
(1) Select the subroutine and then use the ‘Export to Library’ menu to export the subroutine.

) Program Editor - xLadder - [C:\Users\RTEN\Desktop\111.vcw

File Edit View

PLC Debug SMS Help

@ M A2ZQ g
3 X |q 7 Program Editor =

O = @
Project Manager
=18 Project [SR-120C-DA-R]
2B, Data Block

B DAT_0 (DATO)

... DAT_1{DAT1)
-8} System Block
E—Jﬂ Program Block
40k MAIN (INTO)
Tk INT_1 (INT1)

>- & [

NETWORK 0

E—]{:| Instructions

----- Function Symb
E—J--- Variable Symbg
L USR_0 (US
USR_1{US
-Gy Status Chart
[ CHT_0 (CH
“f) CHT_1{CH
----- & Cross Referen

-

----- ﬂ" Communication

-0 Bit Logic
{23 Clock

Open

Edit Symbal
Edit Address

Edit Comment

Insert
Delete
Program Block Unit

* ¥ ¥

VWO—INL
VIW2—IN2

Qut]

Vw4

{:I Communications
{:I Compare
D Convert

=

SBR Library

Update

| Export to Library |




f ? Save As M

—

'\:j | . # yladder » xlLadder » Libraries - |4’-,|| Search Libraries o

Organize ~ Mew folder SRS ®

¢ Favorites MName Date modified Type

Pl Desktop
4t Downloads

Mo items match your search.

5| Recent Places

m

4 Libraries
3 Documents
J? Music
| Pictures

E Videos

M Computer - 4| L[} +

File name: -
Save as type: ’xLadder Library Files (*wewlib) v] I

r “ Hide Folders [ Save ] ’ Cancel ]

Select the storage path for the library file, name the library file, and then click the ‘Save’ button.

(2) Add library files to xLadder.
Copy the library file to the xLadder default library file storage path. The path is "C:\Program Files
(x86)\RIEVTECH\xLadder\xLadder\Libraries".

Select the 'Library' directory and right-click the mouse to pop up the right-click menu. Select and
use the 'Update' menu.

L] integer Math | Inerwork 2

D Ir o

D Li ~FE

E-av

"DS Edit Address

..DS i amnent

BT IRK 3

g T Insert >

B F

D N Delete >

m-Ia U Program Block Unit >

B0 s SER Library 5
Dm NETW Export to Libra

At this time, the added library files will appear in the 'Library' directory.




i ¥ Communication
E@ Instructions

-7 Bit Logic

- Clock

@ Communications
@ Compare

F-{Z Convert

@ Counters

{21 FloatingPoint Math
{23 Integer Math
-2 Interrupt

[+ Logical Cperations
@ Move

-1 Program Contral

23 Modbus (UART)
23 Lo

Double-click to add it to the program.

10.21 Offline simulation

1. xLadder creates ladder program, HmiEditor creates LCD panel program.

NETWORK 0
5M0.0 o TO (1ms)
| [P Ton
T A i
1000—pT
NETWORK. 1
TO Cco
e
M10.0
|
1 I R
9999V
NETWORK 2
10.0 Q0.0

)
xladder

£l
HmiEditor




2. Generate a bin file on the HmiEditor software.

S Untitled" - xd.adder |LCD Edtor 12—

File View Edit Tool Help 1
i ]| W
+ 222

Dl B ,rp(@lrabBsEib @R

Project Manager

Object Name
4 | DisplayPage 1] xSaveBinaryToFile
B Variable [1] @'@ 4
Bitrnap List [2] i
Bitrnap List [2]

Date [4]
& Time[5]

Organize » MNew folder

¢ Favorites * Mame Date modified

Bl Desktop 1 BitmaplLib 1/6/2025 2:41 PM File folder
& Downloads L xlad 1/6/2025 241 PM File folder

=
1=l Recent Places

4 Libraries

@ Documents
Jz’ Music

[E5] Pictures

E Videos

i Computsr sal 4

Fileﬂarl:\e: m |

Save as type: lBinary (*.bin)

= Hide Folders

A bin file will be generated under the selected path, as shown in the figure below:

Dispaly01ibin

3. Perform simulation operations on xLadder software.

B Pragram Editor - xLadder - [*]
: Fle Edit View PLC Debug SMS Help

DE@ 20 BB e M AT s[p@E >

Project Manager X 4 Program Editor ] »a Simulate
a-- Project [PR-18DC-DAI-R-N] Simulate
. = DataBlock

B DaT_0 (DATO) NETWORK 0

& DaT_1(DATY)
8% System Block SM0.0 T0 T0 (in
=~ Program Block | | 1 | o TOR

Click the 'Simulate' button in the toolbar to pop up the following dialog box, check 'Download
LCD Binary', and then select the HmiEditor software to generate the bin file.

In addition, it should be noted that this step is also performed when downloading the xladder
program to the PLC. The bin file of the LCD panel can be downloaded to the PLC together. When
'Download LCD Binary' is not checked, the bin file of the LCD panel will not be downloaded.

L B
PLC Download Option =5
1 -
Download LCD Binary Ask Mext Time
Ct\Users\RTEN\Desktop\Dispaly0 1.bin 2 | | Select... II

Lok J[ coneel |




Then click the ‘OK’ button in the picture above.
You can also choose not to download LCD Binary.

4. The xLadder software enters the simulation state, as shown below:

MNETWORK 0
sM0.0 [1] T0 [0] TO [256]
| | | | TON
{ | { | O
1000—pT
MNETWORK 1
0 [0] €0 [33]
| |
Iy u crn
M0.0 [0]
I
S00—PY
MNETWORK 2
10.0 [0] Q0.0 [0]
1«4+ M| MAIN INTORINT_1 ONT1y SBR_O (SBRO)
PLC Simulator
[conz]
QQO@@@@@@ 20000000
DC 24y ] 16 DIJAI D~ L0V 19410 DIMHSL  [COMO] Fre Per
I7~14 DI, fﬂ I l(l\‘fll 20méa [COMA]EXT Pon

93

2023-08-30 1%5:21:44

§ RELAY OUTPUT
G e A 260AE EA J0VDL)

00 00 00 00O OO0 00
T g gt T g

You can click on 11 on the picture, 10.0 in the program will change to *

to ‘1, as shown below:

1’, and Q0.0 will also change



METWORK 2

10.0 [1] Q0.0 [1]
— (-
4 v T m|MAIN INTOLINT_1 (NT 1y SBR_O (SBRO)
PLC Simulator
[CoMz)
L+ M 11 ééééé I7 I8 19 @65"5%
DL Zav [1n15 DISAICD~10V) 19~IC DIJHSE  [COMD] Fro Porl
1718 DISAID~ 10V~ 20mA) [COM1] EXT Port

20273-08-30 15:23:33
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@ 00 00 00O OO0 OO
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Status Chart  Information Output | PLC Simulator

5. The two tool buttons in the figure below can pause the simulation and continue the simulation.
Click the 'Simulate' button in the toolbar again to exit the simulation.
D Program Editor - xLadder - [1]

File Edit Wew PLC Debug SMS Help

] [ Q 4 eol@El|r =

Project Manager 2 x4 Program Editor x]

10.22 C language subroutine

NOTE:

Supports standard C language and its library functions (need to add header files).
(1) Supported models and firmware versions
Model list:

PR-12AC-R-N

PR-12DC-DA-R-N

PR-18AC-R-N

PR-18DC-DAI-R-N

PR-18DC-DAI-TN-N

PR-26AC-R-N

PR-26DC-DAI-RA-N

PR-26DC-DAI-RT-WIFI

PR-26DC-DAI-RT-N

PR-23DC-PTDAI-RT-N



Firmware version requirements:
The firmware version of the above models needs to be greater than or equal to V2.07.

(2) Instructions for use
a) Special function description
PLC variable reading function

Function Description
GetU8(R, O) Get 8-bit unsigned data
GetU16(R, O) Get 16-bit unsigned data
GetU32(R, O) Get 32-bit unsigned data
GetS8(R, O) Get 8-bit signed data
GetS16(R, O) Get 16-bit signed data
GetS32(R, O) Get 32-bit signed data
GetF32(R, O) Get 32-bit floating point number
GetT(R, O, B) Get 1 digit data

PLC variable writing function

Function Description
SetU8(R, O, V) Write 8-bit unsigned data
SetU16(R, O, V) Write 16-bit unsigned data
SetU32(R, O, V) Write 32-bit unsigned data
SetS8(R, O, V) Write 8-bit signed data
SetS16(R, O, V) Write 16-bit signed data
SetS32(R, O, V) Write 32-bit signed data
SetF32(R, O, V) Write 32-bit floating point number
SetT(R, O, B, V) Write 1 digit data

Function parameter description:

R: PLCvariable area, supportl. Q. M. S. SM. V. T. C. HC. Al. AQ. L. AC.
O: Offset of PLC variable, unit: byte.

B: Bit offset of PLC variable.

V: The value of the PLC variable.

b) Example description
Create a C language subroutine. The steps are as follows:



: File Edit View PLC Debug 5MS Help

@A 2] p BRI AT iR > m A [l | — O T Ao — |

Project Manager 1 x (4 Program Editor x|
-3 Project [PR-13DC-DAI-R-N]
= &, Data Block
L B DAT 0 (DATO) METWORK 0
B DAT_1(DATY)
System Block SM0.0
= I

I ma Open

e
-} SBF Edit Symbol
f Functic Edit Address

[ Variabl .
é? " Edit Comment
7 usl
Insert b3 Data Block
o5 e nsel ata Blocl
- cH Delete > s

;‘E cH Program Block Unit il 'm‘

~ ¥ Commuricaton Variable Symbal
=3 Instructions
{1 BitLogic Status Chart
-1 Clock
-0 Communications
(21 Compare METWORK 3
(0 Convert
(1 Counters
(Z Floating-Point Math
(2 Integer Math

(2 Interrupt
(2 Logical Operations
22 Move NETWORK 4
" Program Editor
= RIEVIECH Native C Code 74
= FLASH: 32K REM: 74

uds "Fv_Priv.h"
void MainFunction(void) {
¥

Write your program here,

Such as the following sample program:
Compile and download to PLC.

4 Program Editor < |

NETWORK 0

M0 [1] SER T
— - &l

NETWORK 1

NETWORK 2

<

W< r] H MAIN (wmﬂ/m; (INT1) SBAR_0 (SBRO), SBR_1 (SBR1,

Program Editor < |

/* RIEVTECH Natiwve C Code =/
/o FLASH: 32K RAM: SK */

# ude "Fv_Priv.h"
void MainFunction(void) {
int a = GetUlé(V,0);
a += 20;
5etULE (V,10,a) 5

—
1] 4+ o[ mA O} INT_1 (T 1y SBR_0 (S8R0} SBR_1 (SBR1
!




i
414 F ]| mam onTo) INT_1 ity SBR_0 (SBRO) SBR_1

tatus Chart
Address  Data Type  Value Fo
VW0 INT hd B%S
VW 10 INT 31

C language subroutines do not support offline simulation yet.

(3) Use the 'Find And Replace' menu under 'Edit', or use the 'Ctrl + F' shortcut to open the

Find/Replace window.
For example, after entering VWO in the ‘Find What’ area, the search results will list all the

locations where VWO is used, as shown below:

1/ Program Editor x]

H Native C Code

FLASH: 32K RaM: BK

#include "Fv_Priv.h"

void MainFunction (void) { ) o) pllees a o
int a,b,c; Flndwhat:l vl |
Replace Width:
-
b = GetUle(V,2); O Find Up (C) Find Down
c = atb; Status Location
MAIN (INTO) NETWORK O Col 2 Row O
SetUle(V,4,c)» SBR_1(SBR1) Ln 15
' SBR_2 (SBR2Z) Ln 11
Mext Replace Replace Al

1404 | mamgNTO) INT_1 (INT1) SBR_O (SBRO)( SBR_1 (SBR1){ SBR_2 (5BR2) SBR_2(SBR2) SBR_2(SBR4)"

You can also replace the searched content with the content in the 'Replace With' area of this

window.



MODBUS ADDRESS

Bit
Modbus Adr. Modbus code R/W
| 10.0--131.7 0-255 02 R
SM SMO0.0--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 M0.0--M31.7 320--575 01/05 (15) RW
s S0.0--831.7 680--935 01/05 (15) RwW
v \V0.0--VB063.7 102465535 01/05 (15) RW
Word Version number requirements: PR Series == 15; PR-M Series >= 154
Modbus Adr. Modbus code R/W
VW VW0--VW8190 0--4095 03/06 (16) R/W
Mw (MWO--MW30 41004115 03/086 (16) R/W
sSMw SMWO0--SMW550 4150--4425 03/06 (16) RIW
sSwW SW0--SW30 4500--4515 03/06(16) RIW
T T0-T255 4550--4805 03/06 (16) R/W
C C0-C255 4850--5105 03/06 (16) R/wW
AIW AIWO--AIW1T78 0--89 04 R
AQW AQWO--AQW178 200--289 04 R
Iw IW0--IW30 300--315 04 R
Qw QW0-QW30 400--415 04 R

* Please refer to Chapter ‘Extension module address’ for a detailed list of I, O, AIW, AQW, etc.




Example

T0 4550 co 4850
Tl 4551 c1 4851
T2 4552 C2 4852
TEI‘SE 48r05 CéSS 5£05
For example:
NETWORK 0
10.0 UMB_03
| |
1 EN
0—PCRT LDAT{-VB200
VB 100—TBL
1—{SLA
0—ADDR
5—CNT.

| RIEVTECH-PLC(LAD NODE) | Nodbus Adr. |R
Vo 0
w2 1 Ao 4100 SHWO 4150
[T 2 2 4101 SHWZ 4151
WG 3 M4 4102 5Hw4 4152
[T 1 [ 4103 SHWE 4153
W10 5 [ 4104 SHwE 4154
VW12 6 W10 4105 SHWLD 4155
MW12 4106 SHWLZ 4156
V150 75 i i . '
V0152 76 W30 4115 SHW550 4425
YWa190 4095
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