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Chapter 1

About This Document

’
1.1 What’s New
Version|Description Date
V1.0 New June.2016
V1.1 |Add LK234 April.2017
1. Update temperature and humidity
V1.2 |2. Update module name: LK610, LK710, LK441, LK511 January.2018
3. Add LK410, LK510, LK620
V1.3 Update Chapter 3.2.3.3 Terminal Matching Resistor Settings March. 2018
V1.4  |Add LK250 and LE5406 March. 2019
Modify range of the operating temperature to -20 °C~70 °C and storage temperature to -40°C
V1.0 o ) June. 2019
~80°C (Except LK910 and LKA102), update Copyright information
LK220 as a master station can configure two IP addresses November.
V1.1  |LK250 configures mode 10 2019
10 configuration mode of LK250 is improved
Add LK222/LK224/LK132/LK133/LK922 module .
V12 Update Hardware Product List April. 2020
V1.3  |LK250 supports 30 slave stations Sgg(t)ember.
V14  |Add LK631/LK246/LK241/LK235 /SP100-2FPAT-SFP module g'gg’gmber'
Add LK512 controller
V1.5 |Add optical module in Chapter 2.3 Match. 2021
Update company information
V16  |Add LK238 and SPO10-1FP1T-SFP module December.
V1.7 |Add LK621/LK622/LK220T1 module August. 2022
Add LK271/LK272 module
LK250 supports LK616/LK716/LK432 modules
V138 LK250 supports confguring Watchdog Time January. 2023
Support free protocol
Modify LK922 power wiring
V19 Support free protocol January. 2024
_— February.
V2.0 |Update description of LK720 2024
Add the configuration of LK235M, LK241M
Added module: LKC131, LKC171, LK231
Delete the relevant instructions for LK410, LK411, LK412, LK430, LK441, LK442, LK510,
\v2.1 |LK511 calibration operation indicator lamps August . 2024
LK512 increase current/voltage output capacity indicator
LK220/LK222/LK224/LK220T1 Increase of 10 KB in power-down hold data area M
LK220/LK222/LK224 Integrated Ethernet Communication Rate Update
Type Selection and Planning Add TCP/IP,OPC UA,Modbus TCP
The applicable range of LK410 has been updated from 10V/0~10V/0~5V to - September
V2.2  |10V~10V/0~10V/0~5V, and the maximum measurable range has been updated from 2054 )

10.25Vv/0~10.25V/0~5.125V to -10.25V~10.25V/0~10.25V/0~5.125V.
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\Version|Description Date

Update the connection diagram for LK235M.

The AC voltage range of LK720 has been modified to 10~265V.

The number of Modbus TCP connections for LK224 has been modified to 32.

Revise the LK250 optical fiber cascading diagram and the DP and optical fiber combination
cascading diagram.

Add import of PN devices.

Add controller LK216 and 10 module LK619.

Update LK271 to view PN device diagnostic information.
Update configuration for master station polling: increase total periodic polling time and add December.
periodic data polling time. 2024
Update the wiring description for LK104 and LK107.

Adjustment of Installation Dimension Schematic for LK118 Backplane.

Add communication specifications to the LK512/LK442 technical specifications table.

V2.3

1.2 Purpose

This Manual mainly introduces the operational principle, major functions, wiring instructions,
configuration settings, technical specifications and so on of LK series programmable control system. It
helps users to use the product properly.

1.3 Intended audience

This document is intended for engineers and salesmen who have a basic knowledge of automation.

1.4 Important information

The following marks are used in this manual for identifying appropriate information:

/1 Danger: This symbol indicates a dangerous situation that could cause death or injury if not avoided.

4 _ Electric shock: This symbol indicates a dangerous situation of electric shock if not avoided.

| Warning: This symbol indicates a dangerous situation that could cause property or environment

damage if not avoided.

=
| | PNotes: This symbol indicates useful tips or recommendations for efficient operation.

SEE ALSOThis symbol indicates information for reference.
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1.5 Related documentation

@ HollySys Programmable Logic Control System Instruction Manual

@AutoThink V3.1 User Manual_Project Configuration

@ LK220 Series Programmable Logic Controller System Manual

1.6 Terminology

Terminology

Description

Profibus —DP|Standard bus protocol

MRAM Magnetic random access memory, a nonvolatile memory

Modbus A serial interface industrial bus protocol, used for communication between electron devices

PHY _PHY refers to the physical layer, the lowest level of OSI. It is the medium access control and medium
interface of the data link layer

PCle Peripheral Component Interface Express, a quick and peripheral interconnection standard

1.7 A

bbreviations

Abbreviations|Full Name

AT AutoThink

1/0 Input / Output

DC Direct Current

FPGA Field Programmable Gate Array
TCP/IP Transmission Control Protocol/Internet Protocol
Profibus Process Field Bus

Al Analog Input

AO Analog Output

DI Digital Input

DO Digital Output

TC Thermocouple Assembly

HSC High Speed Counting

RTD Resistance Temperature Detector
RTC Real-Time Clock

HMI Human Machine Interface

STP Shielded Twisted Pair
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Chapter 2  Overview

LK control system has high reliability, high performance, and fast response characteristics, can be
widely used in a variety of application scenarios, such as subway, water treatment, high-end equipment.
The redundant system is composed of the controller, IO and programming software, which can realize the
functions of data acquisition, logic calculation, output execution, human-computer interaction, data
exchange and so on, realizing automation and intelligence.

2.1 Hardware Components

LK system hardware includes main control unit and IO unit.
The main control unit adopts dual-stand redundancy structure, which is divided into A-Frame

and B-Frame. Each set of control unit includes main control backplane, power module, controller
module, communication module and synchronous module.

IO unit collects field data and expands 10 modules. It mainly includes extension backplane,
communication interface module and | / O module.



| < Rk

gHollySY®

Sys HollySY®
nﬂo”)'

ACT1
LNK2

DF1 ACT2
DP2

LK
LK K
e 241
PROFIBUS-DP -ADY POWERLINK

Controller Unit of 6-slot Backplane

2.1.1 Controller Unit

B Main control backplane

You can install control unit modules in the main control backplane. The main control modules
communicate with each other through the backplane bus.

Main control backplane includes LK130, LK132 and LK133 .

B | K130: 4-slot backplane, one power supply slot, one controller slot, two communication module
slots.

B | K132: 6-slot backplane, one power supply slot, one controller slot, four communication module
slots.

B | K133: 7-slot backplane, two redundant power supply slots, one controller slot, four
communication module slots.

B Power supply module

It is installed in the power supply slot to provide 24VDC power for main control module in backplane.
At present, LK921 and LK922 are supported, and the power supply model can be selected flexibly
according to the main control backplane used.
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B |LK921: DC power supply adapter module, which can be configured separately.

B 1 K922: Redundancy DC power supply module, which can be configured separately or
redundantly.

Controller module

It is installed in the controller slot, with dual Ethernet ports. The controller supports Modbus TCP,
HolliTCP and TCP/IP free port . Connect AT, HMI and third-party upper software upward, and extend |
/ O module downward.

According to the specification, it can be divided into four models: LK216, LK220, LK222, LK224 and
LK220T1. It can be selected according to the actual needs. See Technical Specifications.

Communication module

It is installed in the communication extension slot for system expansion and third-party equipment

communication. At present, it includes LK240, LK249, LK246, LK241 and LK241M modules.

LK240: Redundancy synchronization module is used for data synchronization and interaction of
master-slave controller.

LK249: Profibus-DP master station communication module is used to expand IO slave station.

LK246: Ethernet communication processor module (High-performance) provides two Ethernet ports.
Connect AT, HMI and third-party upper software upward. Support for Modbus TCP protocol, OPC
UA server.

LK241: POWERLINK master station communication module, supporting ring network redundancy, is
used to expand IO slave station.

LK241M: HolliTCP master station communication module is used to expand 10 slave station.

2.1.2 10 Unit

Extension backplane

Install communication interface module and | / O module in extension backplane. The extension
backplane includes one communication slot and several | / O slots, and multiple slots are optional.
Provide 24VDC power interface, Profibus-DP communication interface, address dial switch and 10
terminal. The extension backplane connects the main control backplane upward and allows multiple
backplanes to cascade downward. The backplane can be distributed remotely to realize the remote | /
O access.

At present,LK117 (11 slots) and LK118 (5 slots) are supported.
Communication interface module

Installed in the first slot of the extension backplane, as the interface of system bus communication, it
can realize bus daisy chain, star and other topologies.

Through the interface module, the bus signal can be received and amplified, or the bus can be
divided into multiple network segments. Improve system bus signal quality and system scale.
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B |/O module

Install in the 1/ O slot of the extension backplane. It mainly includes DI, DO, Al, AO, RTD, TC, HSC,
SOE,SSI and third-party modules.

2.2 Network Topology Structure

LK system provides various types of backplane and communication modules to build different
hardware structures.

Network structure:
B Profibus-DP bus network, a maximum of 124 |/ O slaves are supported.

B ModbusTCP Ethernet, supporting redundancy. can be configured through controller and LK246.
Connect AT, HMI and third-party upper software upward.

B HoliTCP network, supporting redundancy, Connect AT, HMI and third-party upper software upward.
B POWERLINK Industrial Ethernet can be configured through LK235 or SP100-2FP4T-SFP.

B Support single rack and redundant rack.

The following figure shows the typical network configuration of LK system.
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2.3 Hardware Product List

The LK series programmable logical control system hardware products mainly include master control
modules, communication modules, /0O modules, backplanes and power modules. Wherein, the 1/10
modules fall into multiple types, as shown in table.

LK System Hardware Product List

Module Type Model Specifications
LK130 4-slot, local backplane, 235x166x44.3 mm, with 4 CPCI pin interfaces
LK132 6-slot, local backplane, 325x166x44.3 mm, with 6 CPCI pin interfaces
LK133 7-slot, local backplane, 387.7x166x44.3 mm, with 7 CPCI pin interfaces
LK921 24V DC power supply adapter module, converting two 24VDC inputs into a 24VDC
output. Input voltage: 12~30 VDC, with independently pluggable input terminals
LK922 Redundancy 24V DC power supply adapter module, supporting single module or
redundancy configuration, 24VDC input and dry contact output
600 MHz, power-lose retentive memory (R area): 64KB, M area power-lose
LK216 . v ) ) .
retentive size : 4KB, supporting single machine
600 MHz, power-lose retentive memory (R area): 64KB, M area power-lose
LK220 . L h
retentive size : 4KB, supporting redundancy
667MHz, power-lose retentive memory (R area): 96KB, M area power-lose
LK222 . o .
retentive size : 6KB, supporting redundancy
Master controller 766MHz, power-lose retentive memory (R area): 128KB, M area power-lose
; LK224 - o .
Unit retentive size : 8KB, supporting redundancy
600 MHz, power-lose retentive memory (R area): 192KB, M area power-lose
LK220T1 retentive size : 10KB, supporting redundancy, supporting security and trusted
function
LK249 Profibus-DP master station communication module, two road DB9 receptacle,
supporting hot swapping
Redundancy synchronization module, dual optical fiber communication interface of
LK240
LC type
LK246 Ethernet communication processor module, double Ethernet ports, High-
performance
LK241 POWERLINK/PL-LINK master station communication module, double Ethernet
ports, supporting ring network redundancy
LK241M HolliTCP master module, 2 Redundant Ethernet Interfaces
LK141 Master back plate empty slot module
24 VVDC power module, input voltage:110VAC/220VAC, output voltage: 24 VDC,
Power supply LK910 power: 120 W, DIN rail mounting
LK117 Local backplane, 11-slot, 385x166x55.5 mm, with DB9 hole receptacles applied to
Extension Profibus-DP interfaces, provided pluggable with 1/O terminals
Backplane LK118 Local backplane, 5-slot, 210x166x55.5 mm, with DB9 hole receptacles applied to
Profibus-DP interfaces, provided with pluggable 1/O terminals
Profibus-DP communication switching module, providing terminal matching
LK231 .
resistance for the bus
LK232 Profibus-DP bus repeater, with terminal resistance switches
Communication LK233 Profibus-DP bus optoelectronic transceiver
module LK234 Ethernet interface module
LK238 Serial Communication Module
LK239 Modbus master/slave communication extension module, RS232/RS485 interface
LK250 Profibus-DP network extension module
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Module Type Model Specifications
LE5406 Profibus-DP to LE bus communication extension module
LK235 POWERLINK/PL-LINK interface module, double Ethernet ports, supporting ring
network redundancy
LK235M HolliTCP interface module
LK271 PROFINET communication module
LK272 PROFINET interface module
Suiteh SEF%E‘.)'?SFP POWERLINK Industrial Ethernet switch, 2 optical ports, 4 Ethernet ports
witc
flfgi'?-SFP Photoelectric conversion module, 1 optical ports, 1 Ethernet ports
LK610 16-channel leaking type digital input module
DI LK616 32-channel 24VDC leaky digital input module
LK619 16-Channel 230VAC Digital Input Module
LK710 16-channel source type digital output module, MOSFET output, capacity: 0.5 A,
10~30 VDC
DO LK716 32-channel transistor type digital output module
LK720 10~265VAC/5~125VDC 8-way normally open relay output module
LK410 8-channel voltage type analog input module, £10V/0~5V/0~10V
LK411 8-channel current type analog input module, 0~20 mA/4~20 mA
LK412 6-channel isolation analog input module, 0~20 mA/4~20 mA/+10 V/0~5 V/0~10 V
LK430 6-.channel thermal resistance analog input module, PT100/200/500/1000,
Ni100/120/200/500, Cu10/50
Al LK432 8-channel thermal resistance analog input module, PT100/200/500/1000,
Ni100/120/200/500, Cul10/50
LK441 8-channel thermocouple analog input module, B/C/E/J/KIN/R/SIT type
thermocouple, -12 mV~+32 mV (+78 mV)
LK442 6-channel isolated thermocouple analog input module, B/C/E/J/K/N/R/SIT type
thermocouple, -12 mV~+32 mV (+78 mV)
High-speed counting 2-channel counting module, 2 counters, each one has 3-way pulse inputs and 2-
module LK620 way MOSFET outputs
LK510 4-channel inter-channel isolated voltage type analog output module,
A0 +10.25V/0~5.125V/0~10.25V
LK511 Lr;-zhannel inter-channel isolated current type analog output module, 0~21 mA/4~20
SOE LK631 24VDC 14-channel SOE module
SSI LK621 2-channel SSI absolute value encoder module
rirggéﬁr;cr%/ent LK622 6-channel high precision frequency measurement module
Slot Module LKC131 IO Back Slot Module
LKA101 Profibus-DP bus connector module
LKA102 Battery power box module
LKA103 Capacitance power box module
LKA104 Profibus-DP bus connector module
LKA107 Profibus-DP bus connector module
LKA105 Optical fiber, length is 5 meters
Attachment LKA106 Optical fiber, length is 1 meter
SFP-FS-LC |[Single-mode transceiver, Distance 20km
SFP-FM-LC [Multi-mode transceiver, Distance 2km
Sc';‘gs'lglz_ Single-mode transceiver, Distance 20km
(()32 85'8512- Multi-mode transceiver, Distance 550m

10
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Module Type Model Specifications

LKC171 Terminal Cover Plate

2.4 Model Selection and Planning

2.4.1 Power Capacity Calculation and Configuration

For the sake of security, it is suggested that the total power consumption of all the modules shall not
exceed 70% of the selected power supply. Refer to the following table for the power consumption of the
modules. The table only represents the LK system power capacity. The field power capacity of the LK
Series (that is, power supply to switch, load, field devices including transmitter, etc.), shall be determined
according to the specific load of each I/O channel. Refer to each I/O module section.

0]

e In order to ensure the electrical isolation between the field and the system, the field power should be
configured separately from the system power, otherwise the field side short circuit will lead to system
hardware damage.

e The system power module must be CE certified.

Power Consumption of Hardware Modules

Module Type Model |Rated Voltage|Current (max.)[Power consumption
LK216 |24 VDC 400 mA 9.6 W
LK220 |24 VDC 400 mA 9.6 W
Master control module LK222 |24 VDC 400 mA 9.6 W
LK224 |24 VDC 400 mA 9.6 W
LK220T1|24 VDC 400 mA 9.6 W
LK410 |24VDC 100 mA 2.4W
Al LK411 |24 VvDC 60 mA 1.44 W
LK412 |24 VDC 150 mA 3.6 W
LK430 |24 VvDC 65 mA 1.56 W
RTD LK432 |24 VDC 60mA 1.44 W
c LK441 |24 VDC 60 mA 1.44 W
i LK442 |24 VDC 120 mA 1.44 W
o LK511 |24 VvDC 180 mA 4.32 W
A LK512 |24 VDC 100 mA 2.4W
High-speed counting module[LK620 [24VDC 80 mA 1.92wW
LK610 |24 VDC 50 mA 1.2W
DI LK616 |24 VDC 60mA 1.44W
LK619 |24 VDC 50 mA 1.2W
LK710 |24 VDC 130 mA 3.12 W
DO LK716 |24 VDC 60mA 1.44W
LK720 |24 VDC 140 mA 3.36 W
SOE LK631 |24VDC 100 mA 2.4W
SSI LK621 |24 VDC 150 mA 3.6 W

11
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Module Type Model |Rated Voltage|Current (max.)|Power consumption

Frequency measurement  [LK622 [24VDC 80 mA 1.92w
LK231 |24 VDC 50 mA 1.2W
LK232 |24 VDC 60 mA 1.44 W
LK233 |24 VDC 80 mA 1.92wW
LK234 |24 VDC 180 mA 4.32 W
LK238 |24vDC 80 mA 1.92w
LK239 |24vDC 80 mA 1.92w
LK240 |24 VDC 250 mA 6 W
LK249 |24 VDC 200 mA 4.8 W

Communication module LK250 |24 vDC 300 mA 7.2W
LE5406 |24 VDC 83 mA 2 W
LK246 |24 VDC 300 mA 7.2W
LK241 |24 VDC 300 mA 7.2 W
LK241M |24 VDC 300 mA 7.2W
LK235 |24 VDC 180 mA 4.32 W
LK235M |24 VDC 180 mA 4.32 W
LK271 |24 VDC 180 mA 4.32 W
LK272 |24 VDC 180 mA 4.32 W

2.4.2 Ethernet Connection

Controller module and LK246 provides two Ethernet interfaces, using the standard RJ45 interface and
shielded cable as the transmission medium.

Ethernet is in redundant mode, one is in normal communication and the other is in hot standby
redundancy status. When communication fails, it will automatically switch to the other.

ETHERNET1 interface default as network segment 128, ETHERNET?2 interface default as network
segment 129, see the following table for the default IP. For network reliability, network segments 128 and
129 shall use different switch.

Network port communication rate and default IP

Ethernet L
interface Communication rate |Default IP

E&rg:ggﬁr 10M/100M/1000 Mbps |ETHERNET1:128.0.0.250
interface self-adapting ETHERNET2:129.0.0.250

ETHERNET1:128.0.X-1.250

ETHERNET?2:128.0.X-1.250

X is device address of module, the device address of controller slot is
default 1 , and the device address of slot on the right side of the controller is
added 1 in turn

LK246 Ethernet |10M/100M/1000 Mbps
interface self-adapting

Controller module and LK246 module support TCP/IP free port protocol, OPC UA protocol, Modbus
TCP protocol to communicate with external devices, please see the details of each module.

TCP/IP Connection

Two Ethernet interfaces inside the controller module support TCP/IP free port protocol for data
communication, including transmitting data only, receiving data only, sending and receiving data.

12
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LK921 LK249 LK240 LK246 LK246 LK921 LK249 LK240 LK246 LK246
DC Lk220 | Profibu Redunda | Ethernet | Ethernet DC Lkz20 | Profibu Redunda| Ethernet | Ethernet
Power |controlled SDP ncy  |Commun |Communi Power |controlled SDP ncy  |Commun [Communi
Supply | Module | Master | Synchroni| ication | cation Supply | Module | Master | Synchronj| ication | cation
Adapter Module| zation |Processor|Processor Adapter Module| zation |Processor|Processor
Module | Module | Module Module | Module | Module
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TCP/IP network connection diagram
OPC UA Connection LK246 module integrates OPC UA protocol functions.

B Only one OPCA-A _ Server protocol can be configured for the entire project, and only one LK246
module can be configured for a single port. The LK246 veneer supports up to 16 channels (Modbus
master + Modbus slave + OPCAA _ Server).

B The number of configurable OPC UA variables is subject to the size of bytes occupied by all variables
and up to 20000 bytes for all configured OPC UA variables.

B When dual racks are switched between the master and the standby, the OPC UA server will actively
disconnect the link, and the current subscription resources of the client cannot be released by the
server according to the agreement, and can not be released actively until the end of the subscription
cycle (note: the subscription cycle is the client configuration parameter). If, before the end of the
subscription cycle, the OPC UA server disconnects multiple times, causing clients to request multiple
subscriptions to the server limit, new subscription resources cannot be added.

Client-side
v Switch
DooDooEom
OoooooOo|BE O
A A
LK921 LK249 LK240 LK246 LK246 LK921 LK249 LK240 LK246 LK246
DC k220 | Profibu | Redunda | Ethernet | Etheret DC k220 | Profibu | Redunda | Ethernet | Ethemet
Power [controlled S-DP ncy |Commun [Communi Power [controller  $-DP ncy  JCommun [Compuni
Supply | Module | Master | Synchroni) ication | cation supply | Module | Master | Synchroni ication | cation
Adapter Module | zation |Processor|Processor Adapter Module| zation |Processor|Processor
Module | Module | Module Module | Module | Module
polonlpopol ool oo |l am Dol oo |lopol onp |l om oo
Ly r

OPC UA network connection diagram
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2.4.2.1 Modbus TCP Connection

Both the controller and the LK246 module support the Modbus TCP protocol and can be configured
as master or slave. ModbusTCP requires a maximum number of master-slave connections, refer
to Maximum Number of Master-Slave Connections.

Modbus TCP
master/slave

i
|

{ Switch + Switch
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A 4 Y
e .
| 0
| |
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DC Lk220 | Profibu | Redunda | Ethernet | Ethemet| | DC Lk220 | Profibu | Redunda | Ethernet | Ethernet | |
Power |controlled  SDP ney  |Commun |Communi Power |controlle] SO ney  |Commun [Communi
Supply | Module | Master | Synchronif ication | cation | Supply | Module | Master | Synchronil icatien | cation |
Adapter Madule | zation [Processor|Processor| | Adapter Module | zation |Processor|Processor |
Module | Module | Module Module | Module | Module
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Modbus TCP
master/slave

Modbus TCP network connection diagram

2.4.3 Profibus-DP Network Connection and Calculation

As shown in figure, it can cascade multiple extension backplanes to increase 1/O via the redundant
Profibus-DP bus interface (DP1, DP2) on LK249 module. It shall adopt two LKA104 modules to connect
DP interface between LK249 module and extension backplane, with the communication rate 187.5kbps,
500 kbps, 1.5M bps, 3Mbps, 6Mbps, optional and the transmission medium of RS485 shielded twisted pair.

For the I/O passing through Profibus-DP extension backplane, it shall carefully calculate its node
capacity before configuring the LK series programmable logical control system, estimating whether all the
I/0 bus scanning period can meet the specific project requirements.

Capacity of node: 10 slave station up to 124 on Profibus-DP segment, node address from 2 to 125. 1
is fixed to the address of the master controller, with 2~125 are for the 1/0O modules.

Calculation of bus scanning period: even when it is feasible to calculate the capacities of node, to

14
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meet the speed requirement of a specific engineering project, it finally shall still calculate the bus scanning
period.

LK249 LK240 LK246 LK246 LK921 LK249 LK240 LK246 LK246
LKS21 LK220 |Profibus-| Redundan| Ethernet | Ethemet P LK220 |Profibus-| Redundan| Ethernet | Ethernet
BCPower | controller|  DP cy | Communic [Communic D; | Controller|  DP cy | Communic |Communic
Supply | “Module | Master |Synchroniz|  ation ation UPPY | Module | Master |Synchroniz| —ation ation
Adapter Module | ation | Processor |Processor Adapter Module | ation | Processor |Processor
Module Module Module Module Module Module
0_0 o_m|m (] im | 0. m_m 0 | A\ T? im | m 0 .
|
I |
I‘_ _____________________ —
|
|
|
i
3 I
o
a |
a
v |
0 (Wl
=) FWY
-H O
Q — — — — Extended IO
o

Extended IO

Schematic Diagram of Profibus-DP Network Connection

2.4.4 Profibus-DP Bus Scanning Period

When configuring the DP slave scale, the entire DP polling cycle should not exceed 150ms. Refer to
table for roughly estimating DP polling cycle in current DP scale (Note: table as a reference value of
polling cycle for single slave station).

DP polling cycle is the total time to poll all slave stations.

Polling Cycle for Single Slave Station

LK239 module requires time (ms, the maximum number of |[Non-LK239 module requires
Baud rate X .
configured module) time (ms)
187.5kbps 34 2.2
SOkaps and above 14 1
which

2.4.5 POWERLINK Network Connection

When LK extends the 10 rack through POWERLINK connection, LK241, LK235 and SP100-2FP4T-
SFP switches can form a ring network. Through the SP100-2FP4T-SFP switch to configure ring network,
main ring network can support up to 32 switches, and each switch can support up to 4 LK235
POWERLINK interface modules. Through LK235 to configure ring network, it can support up to 40 LK235
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POWERLINK interface modules.

LK241 LK921 LK249 K246 | LK241
DC LK220 | Profibus|Redundan| Ethernet | POWERLI
d ! Power |Controller] -DP cy Communic [NK Master
ation  |Communi Supply | Module | Master | Synchroni| ation [Communi

Processor | cation Module Processor | cation

Module | Module | Module Module | Module
-

POWERLINK ring network
SP100-2FPAT-SFP| (B B B 0 SP100-2FP4T-SFP ([B B B @]
LK235 LK235 Optical fiber LK235 LK235
SP100-2FPAT-SFP m SP100-2FPAT-SFP m
LK235 LK235 LK235 LK235

SP100-2FP4T-SFP Ring Network Connection
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POWERLINK ring network
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2.4.6 HolliTCP Network Connection

The HolliTCP protocol is a proprietary control bus protocol based on TCP/IP protocol, which can be
extended by controller or LK241M module networking. LK220/LK222/LK224/LK241M and LK235M,
industrial switch control network, can support up to 64 LK235M module.
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HolliTCP Ring Network Diagram

- @
e Support single network and dual network mode.

o  When the switch is a linear network (non-ring network), it can work normally.

e Cascading switch will affect the real-time data refresh, serious cases will occur packet loss.

2.5 System Specification

General Technical Specifications for LK Series Programmable Logical Control System

General Technical specifications for LK Series Programmable Logical Control System

System Power |24 VDC |Supp|y voltage |24VDC (-15%, +20%)
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General Technical specifications for LK Series Programmable Logical Control System

Ripple <5%
Polarity-reverse
protection Supported

Electromagnetic
Compatibility

Anti noise

Electrostatic discharge

IEC61000-4-2 contact discharge 6 kV, air
discharge 8 kV

Radiated immunity of
radio frequency field

IEC61000-4-3 20 V/m (80 ~1000 MHz)

Electrical fast transient

IEC61000-4-4 2 kV

Surge immunity

IEC61000-4-5 2 kV

Conducted immunity of
radio frequency field

IEC61000-4-6 10 V

Power frequency
magnetic field immunity

IEC61000-4-8 magnetic field strength of stable
and continuous magnetic field test 30 A/m

Electromagnetic
radiation

Radiated interference

IEC61131-2

30~230 MHz, the quasi-peak value less than 40

dB (uV/m)

230~1000 MHz, the quasi-peak value less than 47

dB (uV/m)

1~3 GHz, the quasi-peak value less than

70dB(uV/m), with the average value less 56

dB(uv)

3~6 GHz, the quasi-peak value less than 80dB
(uV/m) , with the average value less 60 dB
[QT\YD)

Conducted interference

IEC61131-2

0.15~0.5 MHz, with the quasi-peak value less than
79 dB (nV), with the average value less than 66
dB (uv)

0.5~30 MHz, with the quasi-peak value less than
73 dB (uV), with the average value less than 60
dB(uV)

Environmental
adaptability

Climatic
environment

Operating temperature

-20°C~70°C (Operating temperature of LKA102 is
0°C~50°C,and LK245 is -20°C~60°C )

Operating humidity

5%~95%, with no condensation

Operating altitude

0~2000 m

Storage temperature

-40°C~80°C(Storage temperature of LKA102 is 0°C
~+35°C)

Storage humidity

5%~95%, with no condensation

Mechanical
environment

IEC61131-2-4: 5Hz < f < 8.4Hz, 3.5mm

Vibration displacement; 9Hz < f < 150Hz, 1.0g, constant
acceleration
Impact IEC61131-2-4: 15 g, duration: 11 ms

Enclosure
protection

Enclosure protection
rating

IEC60529 IP20 (preventing the entry of foreign
matters with a size over 12 mm, non-watertight)
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2.6 Product Storage and Transport

2.6.1 Storage

To hold the performance of the LK hardware during storage, the LK Series must be placed indoors. It
is forbidden to place the devices in open air. See the following for the optimal storage environment:

1)
()
©)
(4)
(5)

Storage temperature: 0°C~+40C.

Relative humidity: 40%~80%, without condensation.

It shall not allow storing various flammable, explosive, corrosive gases and articles indoors.
It shall be free of fierce mechanical vibration, impact and strong magnetic field indoors.

The packing box shall be elevated no less than 100 mm away from the ground, at least 500 mm
away from the wall, heat source, cold source, window or air ventilation port.

2.6.2 Transport

It shall strictly follow the following when transporting the LK hardware products:

Q) Protective measures shall be taken during transport. The packing box shall be kept away from
rain, snow or drip washing of liquid substance and mechanical damage. During long-distance
transport, the products shall not be loaded onto an open cabin and compartment. During
transshipment, the products shall not be placed in an open warehouse.

(2) The packing box shall meet the Level-ll stipulations of GB9813 concerning vibration, collision
and impact adaptability.

3) When handling the packing box, it shall strictly forbid strenuous vibration, collision and falloff.

(4) Product weight: refer to following table.

LK Hardware Module Weight List

Model Module Name Weight

LK117 11-slot extension backplane 1740 g

LK118 5-slot extension backplane 880 g

LK130 4-slot backplane module 939 g

LK132 6-slot backplane module 1332 ¢

LK133 7-slot backplane module 1576 g

LK216 Master control module (single machine) 382 g

LK220 Master control module (redundancy) 382 g

LK222 Master control module (redundancy) 382 g
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Model Module Name Weight
LK224 Master control module (redundancy) 382 g
LK220T1 Static trusted controller module 382 g
LK921 24V DC power supply adapter module 3719
LK922 Redundancy 24V DC power supply adapter module 508 g
LK910 24VDC power module 790 g
LK231 Profibus-DP Communication Transfer Module 1704¢g
LK232 Profibus-DP bus repeater module 1704¢g
LK233 Profibus-DP bus optoelectronic transceiver 1704¢g
LK238 Serial Communication Module 180g
LK239 Modbus master/slave communication extension module, RS232/RS485 interface 180 g
LK240 Redundancy Synchronization Module 365 g
LK249 Profibus-DP master station communication module 365 g
LK234 Ethernet Interface Module 300 g
LK250 Profibus-DP network extension module 185¢
LE5406 Profibus-DP to LE bus communication extension module 300 g
LK246 Ethernet communication processor module 365 g
LK241 POWERLINK master station communication module 365 g
LK241M HolliTCP master module 380 ¢
LK235 POWERLINK interface module 190g¢g
LK235M HolliTCP interface module 190¢g
LK271 PROFINET communication module, POWERLINK converted to DP or PN master|190 g
LK272 PROFINET interface module, PROFINET converted to DP 1909
SP100-2FPA4T-SFP|POWERLINK Industrial Ethernet switch 300 g
SP010-1FP1T-SFP|Photoelectric conversion module 300 g
LK410 8-channel voltage type analog input module 190g
LK411 8-channel current type analog input module 190g
LK412 6-channel isolation analog input module 190g
LK430 6-channel thermal resistance analog input module 180 g
LK432 8-channel thermal resistance analog input module 205 g
LK441 8-channel thermocouple analog input module 180 g
LK442 6-channel isolated thermocouple analog input module 180g¢g
LK510 4-channel inter-channel isolated voltage type analog output module 180g¢g
LK511 4-channel inter-channel isolated current type analog output module 200 g
LK512 8-channel current voltage analog output module 200 g
LK610 16-channel leaking type digital input module 180 g
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Model Module Name Weight
LK616 32-channel 24VDC leaky digital input module 200 g
LK619 16-Channel 230VAC Digital Input Module 320 g
LK620 2-channel counting module 185¢
LK621 2-channel SSI absolute value encoder module 185¢
LK622 6-channel high precision frequency measurement module 185¢g
LK631 24VDC 14-channel SOE module 180 ¢
LK710 16-channel source type digital output module 200 g
LK716 32-channel transistor type digital output module 200 g
LK720 10~265VAC/5~125VDC 8-way normally open relay output module 210 g
LKA101 Profibus-DP bus connector 309
LKA102 Battery power box module 229
LKA103 Capacitance power box module 16 g
LKA104 Profibus-DP bus connector 309
LKA107 Profibus-DP bus connector 309
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Chapter 3 Installation and Wiring

3.1 Layout Planning and Installation

Based on power capacity planning, network planning and node capacity planning mentioned in the
previous chapter, by giving full consideration to all factors, it can consider the layout and installation of the
modules on the backplane after having determined the quantities and configurations of master control
modules, I1/O modules and backplanes.

3.1.1 Space Layout

When placing a LK backplane, it shall consider keeping enough room for ventilation, which can also
facilitate the engineering personnel in terms of successful wiring, routing and installation, etc.

Installation space

=35mm

LK921 LK249 LK240 LK245 Lk245
bC Lk2z0 | Profibu | Redunda | Ethernet | Ethernet
= 50mm Power |controller| 5-DP ncy  |Commun |Communi
Supply | Module | Master | Synchroni| ication | cation
Adapter Module| zation |Processor|Processor
Module | Module | Module

i I | 0 1 oy B o | O

= 35mm
Communication
IO 10 10 (9] (] 10 IO IO IO IO
= 50mm Module = 50mm
1 (D00 D|E|0|E(0|E D
00
=35mm

Spatial Layout Requirements Relating to LK Backplane Installation
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3.1.2 Backplane Installation

3.1.2.1 Installation of Master Control Backplane

The local backplane is surface mounted. A pair of mounting holes is provided at both ends, fastened
to the mounting surface with M5 screws. The mounting surface shall be smooth, clean and even.

Take LK130 as an example for installation, refer to figure for the hole size (Unit: mm).

1 215em |

—

GB/T6560 M5 x 10 cross recessed pan head thread forming screws

Hole Size on Master Control Backplane

The local backplane is fixed by screws. Firstly drill 4 mounting holes on the mounting surface
according to the hole size, with an aperture of 5 + 0.5 mm. The specific installation steps as following:

1) Select a M5 cross recessed head screw and screw it into the mounting hole for about 2/3 of the
threads, keeping a clearance between the screw and the mounting surface.

(2) Put the master control backplane mounting hole in alignment with the screw, slightly push down
to fix the screw into the mounting hole tightly, then fasten the screw.
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Installation Diagram of Master Control Backplane
Since the service life of all the electrical equipment continuously working with a higher ambient
temperature is shortened, the ventilation of the electrical equipment must be considered carefully.

The LK series programmable logical control system adopts radiation through natural convection.
Therefore, some requirements are put forward for the installation mode and the placement space of
backplanes, thus ensuring that the system equipment is sound in ventilation and radiation.

f i f Ventilation Holes

' ' '\ Ventilation Holes.

Fixed surface Front panel

>30cm

Correct Installation of The Backplane

3.1.2.2 Installation of Extension Backplane

The LK extension backplane is surface mounted. A pair of mounting holes is provided at both ends,
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fastened to the mounting surface with M4 screws. The mounting surface shall be smooth, clean and even.
Refer to figure for the hole size (Unit: mm).

| | T Smim
@ ) &1
|
% ‘ LK118 LEK11T
W 191.5 401.5
H a0 an
_E‘:’]_ _@_

Hole Size on Extension Backplane
The extension backplane is fixed by screws. Firstly drill 4 mounting holes on the mounting surface
according to the opening size, with an aperture of 4.5+0.5 mm. The specific installation steps as following:

Q) Select a M4 cross recessed head screw and screw it into the mounting hole for about 2/3 of the
threads, keeping a clearance between the screw and the mounting surface.

(2 Put the extension backplane mounting hole in alignment with the screw, slightly push down to
fix the screw into the mounting hole tightly, then fasten the screw.

Installation Diagram of Extension Backplane

3.1.3 Protection Key

The I/O wiring is in the extension backplane, not in the module, so it must provide a coded protection
key to prevent the module from being damaged when being plugged into an improper slot.

The protection key of the LK Series is located on the module and extension backplane. The code of a
protection key for the LK Series includes two digits. One digit is letter from A to F, and other digit is number
from 0 to 5. The combination of these two digits can provide 36 code positions (AO~F5).

Only 10 module and communication module can set protection key code, specific modules and
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protection key code refer to Installation and Disassembly of IO Module.

The protection key on the module is of a female mold. Each type of electrically compatible module is
allocated with a unique code, which is fixed and unable to modify upon delivery. The protection key on the
extension backplane is of a male mold, able to rotate to fit into the plugged module.

Taking LK411 for example, the protection key code of the module is A1. When installing the module,
rotate the protection key for the corresponding slot on the backplane to A1, which corresponds to the
protection key position of the module, then plug in the LK411 module, as shown in figure.

Protection key code: Al

Protection key setting in backboard is consistent with module,
otherwise, the module can not be installed

=¥ ]

, Protection key code
in module

Set Protection Keys for LK Module

3.1.4 Installation and Removal of Control Module

The main control modules are installed on the control backplane. The module slot refers to actual
installed backplane model.

B Installation attention:
o  The main control unit module shall be installed in the cabinet.
o The main control unit module is designed for pollution level 2.
o  The installation position of the modules on the master-slave rack must be consistent.

o The main control module shall be installed in the metal cabinet, and the IP level of the cabinet
shall not be lower than IP41.

o  First, optical fiber is inserted to module, and then install the module into the backplane when
LK240 module is installed with electricity.

3.1.4.1 Installation

Follow these steps to install:

(1) After importing hole on the module and importing column on upper and lower ends of the slot
are aligned, insert the module level, until completely into the bottom in slot.

(2 Using screwdriver to tighten screws at the upper & lower ends.

27



réﬂﬂd

N

Insert module

]

Using screwdriver to tighten screw

in the upper and lower ends

Install Module

3.1.4.2 Removal

Follow these steps to remove:
Q) Use a screwdriver to loosen the screw in top and bottom ends of the module.

2) Pull out the module level.
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9

Using screwdriver to unscrew the

screw in top and bottom ends

Pull out the module

Removal Module

3.1.5 Installation and Removal of IO Module

The 10 modules are installed on the extension backplane. The communication module is installed in
first slot and the 10 module is installed in other slots.

When installing the 10 module, the protection key in the installation slot matches with module.

Protection Key code of IO Module

Module Type Model [Protection Key

LK232 (A5

LK233 [A5

LK234 |A5

o LK239 |F1
Communication module

LK250 |B5

LK235 |A5

LK271 |A5

LK272 |A5

LK610 |DO
DI

LK616 |D1
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Module Type Model |Protection Key

LK619 |A4

LK710 |EO

DO LK716 |E1

LK720 |D3

LK410 |AO

LK411 |A1

LK412 |AO

Al LK430 |A2

LK432 |A3

LK441 |B1

LK442 |B2

High-speed counting module LK620 |F2

LK510 |CO
AO

LK511 |C1

SOE LK631 |DO

3.1.5.1 Installation

Follow these steps to install:
Q) According to the protection key of module to set protection key in installation slot.

(2) After the guide hole on the module is aligned with the guide column on the backplane, insert the
module horizontally to the bottom of the slot.

When the "click" sound is heard, the module is installed in place.

3) Put the M3 x 20 screws into the screw mounting hole at the top of the module and tighten the
screw.

Pay attention that movement shall not be too much when tightening the screw, so as to avoid
damaging the module.

3.1.5.2 Removal

Follow these steps to remove:
Q) Use a screwdriver to loosen the fixing screws at the top of the module.
(2 Press clips at the upper and lower ends of the module.

3) Pull out the module horizontally.

30



réﬂﬂd

Importing column in top and bottom of slot

Importing hole in top
and bottom of module

Pressing the bayonet lock

| /4. in here hard
Insert the module into )

| bottom after importing
column and importing
. ‘ hole are aligned.
Insert the module | When you hear the
\ “click” sound, indicating

module has been installed. |
Pull out the module

Install Dismantle

Using screw to fix module in

backboard after installation |~

Combination of screw washer and spring washer | =N
Screw size: M3x20

Fastening screw

Installation and Disassembly of IO Modules

3.1.6 Installation of LK910

The Lk910 power module adopts standard DIN rail installation:
(1) Tilt the module so that the upper card slot of the module catches the edge of the DIN rail.

(2) Gently push the module to snap the lower slot into the edge of the DIN rail. When you hear a "click",
it indicates that the module has been installed in place.
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LK910 Installation

3.1.7 Installation of LKA104

LKA104 connector is used to connect DP signal between LK backplane

You can insert the LKA104 connector into installation position. The installation steps are as follows

1)
(2)

Insert the DB9 male connector into female socket in the backplane or in LK249 module.

Tighten the fastening screws of the DB9 with a flat-head screwdriver.

j@

LKA104 Installation Schematic Diagram
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3.1.8 Installation of Power Supply Box

Battery slot on the front panel of controller module that can be used to install LKA102 battery power
supply box or LKA103 capacitor power supply box. The installation steps are as follows:

Q) The module is inserted into battery slot horizontally, with holding the top and bottom edges from
the front of the module.

(2) Push the battery into the battery compartment bottom at an end, and complete installation after
fastener is buckled.

——

»
\
\

Fastener

Installation Schematic Diagram of Power Supply Box

3.2 System Wiring

3.2.1 LK921 Power Wiring

The LK921 DC power supply adapter module has 2 sets input terminals. Three positions are provided
in each terminal for 24V+, 24V- and system ground wire. System power wiring as shown in figure.

Note: Symbol 4 is functional ground of the system, to discharge electromagnetic interference. When
wiring , the grounding terminal of LK921 cannot be connected to the ground row.
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L
220VAC N
L
T
(2]
& ML @ ML
Power Power
module module
W+ W= VN
eI o]
24V + 24V - 24V 4 |24V -

o o O 0

o o o ©
Ground row

Earth

System Power Wiring

3.2.2 LK922 Power Wiring

The LK922 power supply module has one input terminal. Three positions are provided in terminal for
24V/+, 24V- and system ground wire.

LK922 supports redundant configuration, system power wiring as shown in figure.

Note: Symbol 4 is functional ground of the system, to discharge electromagnetic interference. When
wiring , the grounding terminal of LK922 can be connected to the ground row or not.
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L
220040 i)
E
M L H L
Power Fower
module module
W - e -
® &
240 + 240 - 24 24\ -
—
O 00 O 0 0
[ +]- |2 [+ - [=]
DT IM-1 D IM-1
LKS22 LKS22
o Q0 Q0 Q
D O O O
Ground row

Earth

System Power Wiring

3.2.3 Redundancy Communication Wiring

The LC plug of LKA105 optical fiber is inserted into FIBER X1 ports in the LK240 modules which
located in master/slave frame, respectively. Another group optical fiber is inserted into FIBER X2 ports.

Master Frame Slave Frame

Redundancy Synchronization Module Wiring
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3.2.4 Profibus-DP Wiring

3.2.4.1 Cable Requirements

With a view to the network transmission technology of LK series control system hardware, it shall
adopt RS485 twisted-pair cable or optical fiber. Taking engineering applications (construction difficulty,
maintainability and economy efficiency, etc.) and the actual circumstances in the product application fields
into consideration, STP (Type A) is always used as transmission medium.

Such two conductors as Types A (STP) and B (UTP) can be selected as the transmission medium of
RS485 twisted-pair cable. A refers to shielded twisted pair and B refers to unshielded twisted pair, as
shown in table. The characteristic impedance of bus cable ranges from 100 Q to 165 Q. The cable
capacitance is less than 60 pF/m. The cross section area of conductor is more than or equal to 0.22 mm?.

Technical specifications for Cables

Cable Parameter Type A Type B

Impedance 135~165 Q 100~130 Q
Capacitance <30 pF/m <60 pF/m
Resistance <110 Q/km Not provided

Cross Section Area of Conductor[20.34 mm? (22AWG)|20.22 mm?(24 AWG)

The following rules shall be followed when laying the cables:
Do not twist the cables.
Do not stretch the cables.

Do not extrude the cables.

Follow the basic restrictions (d= outer diameter of cable) listed in table when installing the house
cable.

Basic Restrictions for Cable Installation

Characteristics Restrictions
Bending radius of a individual bending|=80 mm (10xd)
Bending radius of repeated bending 2160 mm (20xd)
Allowed installation temperature range|-20°C~70C

Allowed operating temperature range |-20°C~70C

3.2.4.2 Total Cable Length

The total cable length (Max. transmission distance) relies on transmission speed. The transmission
distance of a signal is different for various media and baud rates.There are at most 32 DP slave modules
in DP section (depending on the specification of field wiring). If there are more than 32, LK232 relay
module is required for relay. The maximum number of relay modules allowed: when the baud rate is >
187.5 Kbps, the number of relay modules is 3, and when the baud rate is < 187.5 Kbps, the number of
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relay modules is 5.

The combination mode of LK232 + LKA104 is adopted by default on site. When the communication
distance exceeds the values in the table below, the combination mode of LK232 + LKA101 can be used to
extend the communication distance.

When DP station > 124, LK250 DP interface expansion module can be used to expand the number of
10.

When the communication distance exceeds twice the values in the table below, LK233 DP optical
fiber transceiver module can be used to extend the communication distance.

Apart from extending the network length, the bus repeater can also realize electrical isolation between
various network segments, for example, isolation is required when connecting equipment with a different
ground potential.

(i)The total cable length refers to the distance from the first node to the last node of the bus network
segment.

Max. Cable Length Based on Different Transmission Rates for Twisted-pair Cables (with no

repeaters)
Content Item|Units|Value
Data rate kbps 9.6 (19.2(93.75|187.5|500/1500|3000 6000
Cable Type Ajm 1200{1200(1200 |1000 |400|200 |100 100
Cable Type Bjm 1200{1200{1200 [600 [200|70 |Not recommended|Not recommended

3.2.4.3 Terminal Matching Resistor Settings

The terminal matching resistor must be set at both ends of the Profibus-DP. The setting principle is as
follows:

B The terminal matching resistor is set at the end of each of the Profibus-DP segment.

B The terminal matching resistance at each end of Profibus-DP network segment can be provided by
connector or communication module, but it can only be set at one place and cannot be set repeatedly.
It is recommended to use the matching resistance on communication module.

0)

Terminal matching resistor setting precautions:

e Understand the first and end of each segment in order to accurately set the terminal matching resistor.

The setting of the terminal matching resistor is illustrated by the following Profibus-DP expansion
scenarios.

1. Scenario 1: LK232 and LKA104 are used together to extend the Profibus-DP

For tree topology, LK232 in tree backbone network does not have relay function. The distance
between the first expansion backplane and the last expansion backplane depends on DP baud rate and
field wiring specification. LK232 acts as fault isolation in branch network.

For the backbone DP network segment, the start terminal matching resistor is provided by the
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LKA104 (select the one far from the main and standby racks), the dialing switch is set to ON, the end
terminal matching resistor is provided by the LK232 on the last extension backplane, and the J4 is set to
ON. In the branch DP network section,the terminal matching resistor at both ends of the Profibus-DP in
extended backplane is provided by LK232, and J5, J6 are set to ON (factory default). As shown in figure.

LK249

LEALDS

=
=
=
=
=
=

f—LK.AlOfl connects terminal matching resistor |
- Master control l:bau:.kl:boalrdJI

15 connects terminal matching resistor

ol b

Middle extension backboard

J6 connects terminal
matching resistor

————————————————————————————

+——5 connects terminal matching resistor

S

_______________________ Last extension backboard |

16 connects terminal
matching resistar

Terminal Matching Resistance Settings

(()Only LK232 is illustrated in the figure, and the setting of LK250 is completely consistent with that of
LK232.

2. Scenario 2: LK232 and LKA101 are used together to extend the Profibus-DP

For bus topology, LK232 has relay function, and the relay distance depends on DP baud rate and field
wiring specification. LK232 can not isolate faults in bus network.

In the trunk DP network segment, the matching resistance at the beginning is provided by LKA104
(select the one far from the main and standby racks), the dial switch is turned to ON, and other terminals
are matched in LK232 module, but LKA101 module is not set.

Dual link redundancy is supported. In order to facilitate marking terminal matching, it is represented
by single link in the figure below.
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[ LK249 : LK249 |
: | |

LKA104 | LKAL04 |
: TR ' TR_A LKAL04 ON I
I Control backplane J' .| Control backplane '

L o M—- 17O
L L |

CHe ]
TRON OFF

Terminal Matching Resistor Settings
3. Scenario 3: LK232 and LKA101 and LKA104 are used together to extend the Profibus-DP

For hybrid topology, considering the characteristics of tree topology and bus topology, it is not
recommended to use it in order to avoid complex field construction (LKA101 and LKA104 are mixed).In
the trunk DP network section, the matching resistance at the beginning is provided by LKA104 (select the
one far from the main and standby racks), the dial switch is turned to ON, the matching of other terminals
is set in LK232 module, and LKA101 / LKA104 module is not set.

LKA101 is generally used as a relay. This terminal is in the middle of the whole DP network. In this
position, if LKA101 terminal is used, J4 and J5 of LK232 need to be turned ON, and the last LK232 needs
to turn J4, J5 and J6 ON.

When using LKA104 terminal, it is necessary to turn J5 and J6 of LK232 ON, and J4, J5 and J6 of the
last LK232 ON.
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I [eaics I LKALDS ) . )

I TR | f—LKAIOtQ connects terminal matching resistor |
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|
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J& connects terminal
matching resistor

Middle extension backboard |

LK232

: _I F 4 connects terminal matching resistor

15 connects terminal matching resistor
Lka101

T

L

___________________ Middle extension backboard |

15 connects terminal matching resistor

e e

Last extension backboard |

16 connects terminal
matching resistor

Terminal Matching Resistor Settings

4. Scenario 4: LK232 and LK233 are used continuous optical fiber together to extend the Profibus-DP

The start terminal matching resistor is provided by the LKA104 in Profibus-DP between master control
backplane and the first extended backplane(select the one far from the main and standby racks), the
dialing switch is set to ON. The end terminal matching resistor is provided by the LK232, and the J4 is set
to ON. The terminal matching resistor at both ends of the Profibus-DP in extended backplane is provided
by LK232, and J5, J6 are set to ON. As shown in figure.

@

1. When continuous optical fiber connection is adopted, it is recommended to install in the last slot when
there is only one LK233 module on the 10 backplane. When there are two LK233 modules on the 10
backplane, it is recommended to install two LK233 modules in the first and last 10 slots respectively.

2. LK233 module supports multi-mode expansion without setting terminal matching.
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Control backplane

Control backplane

LK249 LK249
LKALD4 LKALDS
=] ool
P bus

Expansion backplane

LKALD4 LK232
Oe (—to—oml

10

15m-o—f

LK233

Optical fiber

Expansion backplane

LK232

15 [m—e-o
J6 |0

LK233

LK233

Optical fiber
Expansion backplane I

Optical fiber

J5 |-
J6

I
LK232 K233

LK233

The last Expansion backplane

Optical fiber

LK232

10

s OO0

LK233

Terminal Matching Resistor Settings

5. Scenario 5: LK232 and LK233 and LKA101 and LKA104 are used together to extend the Profibus-DP

In the trunk DP network section, the matching resistance at the beginning is provided by LKA104
(select the one far from the main and standby racks), the dial switch is turned to ON, the matching of other

terminals is set in LK232 module, and LKA101 / LKA104 module is not set.

The connection mode of optical fiber before DP is adopted. When LK233 is used for DP signal
cascade, LK232 behind LK233 uses LKA101 for network topology, and LKA104 cannot be used to expand
to the next backplane. J5 of LK232 module is turned ON, J6 is turned OFF, and J5 of LK233 module is not

turned ON.
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Master control backboard Master control backboard
Lk249 LK249
[KALDS LKALDA
f- = | [sg= |
DP bus

Extension backboard

LKALCS LK232
Ches —e—oal (o] LK233
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o
[

Extension backboard

LKALDA LK232
oo [—fo—om 10 LE233
Sro’al_| l—
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|
Optical fiber
Extension backboard
LKALOL LK232
=) LK233 10

s H HIH 1
Jborer
- l

Last extension backboard

LKALD4 LK232
oo [—pom 10 0
: D—D—D—D—‘
)

Terminal Matching Resistor Settings

(i)Notice:

1. When LKA104 and LKA101 are mixed, LKA104 red and green lines are connected normally and
LKA101 red and green lines are connected upside down.

2. The wiring of DP connector is standard. The red and green wire shall be stripped off and connected with
metal wire, and the cable shielding network shall be connected to the grounding contact.

3. After changing the IO backplane address (the IO backplane address dials ON = 0), the backplane
needs to be powered off and restarted.

4. The terminal resistance of the head end LK249 is turned on LKA104, and the other DP connectors are
turned off.

5. When LKA104 is used for DP cable connection, LK232 and LK250 modules on the middle backplane
are set to J5 and J6 (factory default), and LK232 and LK250 modules at the tail end are set to J4, J5 and
J6.

6. When LKA101 is used for DP cable connection, LK232 modules on the middle backplane are switched
to J4 and J5, and J6 is switched to off, and LK232 modules at the tail end are switched to J4, J5 and J6.

3.2.4.4 LKA104 wiring

The cable processing requirements of the bus connector are shown in figure. The outer diameter of
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cable is no more than 8 mm. Otherwise it cannot be put into the cable interface of the connector.

5-Gmm13-14mm

p Bmm

4
2RI RS RS AR

Requirements of DP Cables

Wiring of the bus cable:

1)
(2)

3)
(4)

(5)

(6)

Unscrew the fastening screw of the wiring bracket and lift the wiring bracket up.

Allow the appropriate length of shielding and core for wiring according to the standard of cable
processing, peel off the skin of the green core wire about 9mm, and the skin of the red core wire
about 11mm to expose the metal wire.

Insert the red wire into the B hole of the wiring bracket and insert the green wire into the A hole.

The shield layer and the grounding contact are reliably connected, and the cable sheath is
fastened.

Press the wiring bracket downwards, so that the bracket is flush with the metal edge of the
lower cover. Note: when pressing, press the wiring bracket on the inlet side first, then press the
wiring bracket on the outlet side, otherwise it will damage the screw installation hole.

Tighten the fasten screws.
Metal shield mesh

Insulation o Ir Jr
sheath

Stuck the insulation
shieath of cable to fasten

Cable chiald earth contact

1)

5
Press down the bracket / et

sa that it is flush with The cable sheath
the metal edge is fixed here

)
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LKA104 Wiring Schematic Diagram

3.2.5 |/O Cable

The field 1/O signals are generally divided into analog signals and digital signals.
B The analog signals include Al and AO signals. Such a type of signals is connected with STP.

B The digital signals include DI and DO signals. The low-level switching signal is connected with STP.
The high-level (or heavy-current) digital input/output signal is connected with UTP, however,
separated from the analog signal and the low-level switching signal in an individual cable tray.

B When used for process control, the field 1/O signal cable is laid in a special covered cable tray. The
cable tray and the cover plate are well-grounded.

B |t shall better apply a copper tape shield or aluminum foil shield to the cable shielding layer. The
bonding principle is to ground on one side. It is recommended to ground the shielded cable on the
controller module side (system side) for LK series programmable logical control system.

3.25.1 1/O Cable Processing

The aperture of backplane terminal is 5mm/0.197in. It adapts to a cable diameter of
AWG28~AWG12/0.08~3.33 mm?. The strip length is 8~9 mm/0.33in.

Firstly define the corresponding relationship between the field device signal and the terminal
according to the wiring of I/O module. Then determine the cable type according to the signal type,
determine the cable length according to the field device location. Finally prepare the signal cable
according to the processing requirements, as shown in figure.

Stripping length 8-%mm

.

5=(.08~3.33mm?*

Cable core
Cable insulation

Plastic sleeve

1. Wire cross-sectional area is 0.08~3.33mm?

2. According to the different sizes, colors and
connection end of 10 cable to edit number for the
plastic sleeve, then put the sleeve over the
corresponding signal wire forwiring in engineering

I/O Cable Processing Requirements

3.2.5.2 1/0O Wiring

For LK117/LK118 backplane, the terminal is fixed on the backplane, located right beneath the module
installation location, adopting new-type two-row 18-position pressure-cindicatored terminals. The
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pressure-cindicatored terminal (spring terminal) is more convenient for wiring as compared to a
conventional screw terminal.

Wiring steps:

Q) Press a LK-dedicated screwdriver vertically into the square hole on the right of the terminal,
opening the spring piece in the circular hole on the left of the terminal.

(2) Plug the processed signal line into the circular terminal. Plug out the screwdriver after being
plugged in completely, with the spring piece cindicatored the cable.

3) Check whether the cable is connected properly. Do not hold the naked line exposed in order to
avoid a short-circuit hazard.

Wiring of I/O Terminals

3.3 Grounding

In common cases, the grounding system mainly includes protective grounding and shield grounding:

B Protective grounding: Protective grounding is a protection measure taken to prevent device enclosure
from electrostatic charge accumulation and avoid personal injuries.

B Shield grounding: it means to screen out the interference during signal transmission in order to
improve the signal quality. The shielded cable shall be grounded on the PLC system side for an
analog signal. The backplane enclosure shall be grounded. The DP cable shielding layer shall be
grounded.

The control system must be grounded separately. Never to ground the system ground wire indirectly
via other devices. The ground wire size shall be maximized, at least no less than 2.5 mm? (10 AWG). The
ground resistance is generally less than 4Q.
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Chapter 4  System Configuration

Controller exchanges data with the controlled object or device via the input and output modules. The
input module collects data from the controlled object and the output module controls the device for the
controlled object. After installing and wiring the hardware, to realize the input, output and control of
controller module, it shall configure the LK series programmable logical control system hardware
accordingly via the programming software according to the hardware architecture of the actual project,
including configuring the I/O module on the Profibus-DP bus, parameter settings, Modbus master/slave
station and communication settings.

Start the AutoTink programming software and create a new project to configure the basic items of the
project. These items include task configuration, creating program, hardware configuration, etc. Refer to the
manual AutoThink V3.1 User Manual_Project Configuration for specific configuration. Only hardware-
related configuration items are discussed here.

4.1 Hardware Configuration

When a new LK project is created, A controller module is added by default with redundancy
configuration. The entire hardware configuration will be completed in controller node.

4.1.1 Configure DP Devices

IO slave station configuration method is as shown in follows, when IO modules are connected by DP
bus.

4.1.1.1 Add the DP Device

Ethernet Adapter is added under the controller by default. DP Master Station Communication Module
is added through the [Add Device] command. As shown in figure.

Elm Hardware Configuration
E'"'Bﬂ P——O o

; b ETHEF

- Global Variabhl  Rebame

[#-{57 Data Type Add Device

&[0 Monitor List

(@)
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aaa x|

- DEVICE LIBRARY
El COMMUNICATION DEWVICE
LEZ43(DP Master Station Communication Module)
LEZ241(POWERLINK MASTER)
LKZ45(Ethernet Communication Processor Module)
LKZ45(Ethernet Communication Processor Module)

Range2~5

Address: IZ

OK | Cancel |

(b)
ED] Hardware Configuration
- =L kezoqkezo)
----- E ETHERNET{ETHERMET}

Add DP Communication Devices

10 devices are configured through the LK249 module, and Modbus communication is configured
through the Ethernet Adapter.

41.1.2 Add the Profibus-DP Protocol

The controller supports Profibus-DP and Modbus TCP, user can add protocol in corresponding
communication device. As shown in figure, select [Add Protocol] command in right click menu of LK249

module to add DP protocol.

L——_ID] Hardware Configuration
=L Lkze0(kz20)

- E ETHERMET({ETHERNET)
-3 Clobal Variable Open
----- :m# Data Type
-] Monitor List

Rename

.Il'ui li P rataco 1

Telete

(@)

48



| < Rk

had x|

co_|

(b)
Em Hardware Configuration
- =-L Lkzzo(Ke20)
- ETHERMET{ETHERMET}
= Lko4oi2:LK240)
m DP_MASTER(DP MASTER)

(c)
Add the Profibus-DP Protocol

B Set the Port and Baud Rate

Select [Open] command, or double-click the DP MASTER node to open the device information
window in the right area, as shown in figure.
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OP_MASTER(DP_MASTER)

Device Configuration | Information

Position of master/zlave station

<]

Project Content
Protocol name DP_MASTER
Port COM
Baud rate S00.00kBits/s
TSL({0~65535) 200
Min TSDR(0~65535) 1
Max TSDR(0-~65535) 100
TGQUI failure/Repeater switching time{0~255) 0
TSET(0~255) 1
TR 316
Gap 10
Retry limit(0~255) 1
Slave interval(0~63535) 50
Poll timeout 500
[kata control time 1200
Protocol PROFIBUS-OP
Address range of =lave station 2~125

Profibus-DP master station

| B

Set the Port and Baud Rate

Port is set as COM1. Selecting different baud rate with other bus parameters switch to best value

automatically when the baud rate is set.

41.1.3 Add DP Slave Module

Select [Add Device] command to add the slave station, operate as shown in figure.

B Global Variable
----- s=# Data Type
Eﬂ--lﬂ Monitor List

L——_ID] Hardware Cenfiguration
=B LKz20(k220)

~.[.|] ETHERNET{ETHERNET)
’ LK248(Z:LK248)

Open

Rename
Add Device ||

Delate

(@)
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aaa x|

- DEVICE LIBRARY -
E- 10 UNIT
El AllAnalog input module)
o LK410(&-channel Woltage Type Analog Input Module)

LK411{8-channel Current Type Analog Input Module)
- LK412(8-channel lsolation Analeg Input Module)
- RTD(Thermal resistance input module)
- TC{Thermocouple input module)
-Al(Analog cutput module)
- DI{Digital input module)
- DO Digital output module)
- S0E(Event sequence recording module}

- HSC(High-zpeed counters module) LI
Range:2 ~ 125
Address: |2
Add number: |1 Range:1 ~ 124
Ok | Cancel |
(b)

Em Hardware Configuration
=[] Lk220(LK220)
i-|-| ETHERNET(ETHERNET)
Bl LK249(2:1K248)
=[] DP_MASTER(DP_MASTER)
- LK411(2Z:LK&11)
- LK&10(3:LKS10}
- LKT10(4:LKT10}

(c)
Add Slave Device

Select the slave module, enter the address and add number of slave station, click OK, then newly
added module is generated in the DP_MASTER node.

41.1.4 |10 Module Parameter

Select [Open] command, or double-click on the slave module to open the device information window
of the module, as shown in figure.
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19 MASTER(Z:LKZI9-MASTER)
Device Configuration | Channel | Information
Project Content
Module Type LKZ39-MASTER
5D File Name LKZ39-MASTER. g=sd
Deszcription ModbusRTU Master Station Communication Module
Device Address 2(Double-click Configuration}
Redundancy NO
Input Starting Address B0
Qutput Starting Address QB0
Device Property Double-click Configuration
Protocol DP Communication:Profibus-DP Protocol MODBUS Communication:N
Maximum power consumption S0ma@z24aviDC
Operating ambient temperature 0~60 degrees centigrade

Module Device Information Window

Double-click blue area in Device Address to modify address, refer to Hardware Configuration in fifth
chapter in the manual AutoThink V3.1 User Manual_Project Configuration for details.

Double-click the blue area in the Device property to set 10 parameter. The Device property dialog is
as shown in figure.

The dialog contains [Input / output selection] tab and [User parameter] tab.

4.1.1.4.1 Input/output selection

Select the module in [Optional module] list box, click the button = == | and the selected module shall

be added to the node of [Added module].Only communication modules and third-party devices can
implement the operation that add and delete the sub-module in [Input / output selection] tab. The produced
module can only view.
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Device Froperties

— Inputfoutput module =selection

Input’output selection | User parameter |

- write 248 bitsloooo)
- wyrite 256 bits(leoood)
- write 1 Words(4xooo)
- rite 2 Words(dxooo)
- write 3 Words(4xoo0)
B wirite 4 Words(4xo00)
-y rite 5 Words(4xooo)
- W rite 6 Words (43000}
- write T Words (4000}
- write & Words(4xooo)
- rite 9 Words(dxooo)
- wyrite 10 Words(dxooo)
-owrite 11 Words( 400
- write 12 Words(dxooo)
- write 13 Words(4xooo)
-owrite 14 Words( 4o )

Current value Maximum
Input data length |5 |244
Output data length |9 |244
Number of modules |5 |3'|}
Qptional module Added module

- wwrite 224 bitsleoood) :I = A_dded module

-owrite 232 bits(0eooey L e status

-orite 240 bits(loooy [ | | i control

read 2 bits{0xooo)
read 24 bits(Dx=oook)
write 4 Words(duooo)

oK I Close

41.1.4.2

Add the Sub-module

Set Sub-module Parameter

Select the module in the node of [Added module], click the button of Property, pop up Module
Parameter dialog, as shown in figure. The parameter value can be modified.
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El Wodule Parameter EI

Mame: read 1 bits(1xo00)
Config data: 0x42 000, 0xc0, 000

User parameter bytes: &

name wvalue declaration
MODBUS Slave No.: 0 Unzigneds 0 0-247
start_address: 0 Un=igned16 0 0-65535

ok | concn

Sub-module Property Dialog

4.1.1.4.3 User Parameter

The user parameter be used to set working mode of module, with writing into controller module when
the user program is downloaded.

Each parameter has the default value and value range, and you can modify value according to the
engineering requirements. The engineering need to be full downloaded after modifying the parameter
value.
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Device Froperties

Uzer parameter bytez: &

Input’output selection  User parameter |

Name Value Declaration
Baudrate 9500 hd Unsigneds 4 0-8
Parity Even Parity LI Un=igneda 0 0-2
MODBUS Master MODBUS Master ;I Un=igneds 0 0-1
Transmission Mode RTU ;I Un=igneds 0 0-1
DatallpdateMode At Evry MD End ;I Un=igneds 1 0-1
Time of Reply 200ms LI Unsigneds 20 1-255
R5232/R5485 R5485 LI Unsigneds 1 0-1
Max polling number 3 Unsigneds 3 1-255

o]

Close

Set User Parameters

4.1.2 Configure POWERLINK

41.2.1 Add POWERLINK Master

4.1.2.1.1 Concept

When configuring POWERLINK network, a POWERLINK master station communication module is
needed to communicate with the POWERLINK interface module. The master station module is installed in
the communication slot of the main control backplane. At the same time, the master station parameters
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need to be added and configured.

The LK216/LK220/LK220T1 controller can configure one POWERLINK master station module at most.
The LK222 / LK224 controller can configure two POWERLINK master station modules at most.

4.1.2.1.2 Requirements

Module has been installed

4.1.2.1.3 Steps

To add POWERLINK master station, follow these steps:
(1) In the right-click menu of controller tree node, select "Add Device" command.
The "Add" dialog box will pop up.
(2 Select "LK241(POWERLINK/PL-LINK Master Station Communication Module)".
) Enter the device address according to the slot of LK241 module on the main control backplane.

The device address of the controller slot is 1 by default, and the address of the extended slot
device address is increased by 1 in turn.

4) Click the OK button.

The LK241 module is added under the controller.

4.1.2.2 Add POWERLINK Master Protocol

4.1.2.2.1 Concept

The master station module communicates with the slave station through the POWERLINK protocol,
which needs to be configured for the master station module.

4.1.2.2.2 Requirements

Master station module has been added

4.1.2.2.3 Steps

To add POWERLINK protocol, follow these steps:
Q) In the right-click menu of master station module, select "Add Protocol" command.
The "Add" dialog box will pop up.
(2) Select "POWERLINK_MASTER".
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3) Click the OK button.
The POWERLINK_MASTER protocol is added under the master station module.

4.1.2.2.4 Next Step

Add POWERLINK interface module.

4.1.2.25 Reference

Add POWERLINK Master

Add POWERLINK Interface Module

41.2.3 Add POWERLINK interface module

4,1.2.3.1 Concept

POWERLINK communication interface module reports the 10 slave data information to the upper
master station, and sends the data from the controller to the lower IO slave station. The LK235\ LK271
communication interface module needs to be installed in the communication slot of the extension
backplane, and the parameters of the communication interface module need to be added and configured.

Each POWERLINK master protocol can configure 128 communication interface modules at most.

4.1.2.3.2 Requirements

B "POWERLINK_MASTER "protocol has been added

B K235\ LK271 has been installed and the station address has been set

4.1.2.3.3 Steps

To add communication interface module, follow these steps:
(1) In the right-click menu of POWERLINK_MASTER node, select "Add Device" command.

The "Add" dialog box will pop up.
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Add >

= COMMUNICATION INTERFACE MODULE
LKZ35{POWERLINK/PL-LINK COMMUMICATION INTERFACE MODULE)
Lo LKZT1 (PROFINET COMMUNICATION INTERFACE MODULE)

Range:1 ~ 235

Address: | 1

Add number: |1 Range:1 ~ 128

oK Cancel

Add Communication Interface Module

2 Select "LK235 (POWERLINK/PL-LINK COMMUNICATION INTERFACE MODULE)" or
"LK271(PROFINET COMMUNICATION INTERFACE MODULE )"

3) Enter the device Address and Add number.

Set the address according to dial switch on the module.
(4) Click the OK button.

The module is added under the POWERLINK _MASTER.

4.1.2.3.4 Next Step

Add POWERLINK slave protocol.

4.1.2.35 Reference

Add POWERLINK Master Protocol

Add POWERLINK Slave Protocol
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4124 Add POWERLINK Slave Protocol

4.1.2.4.1 Concept

The slave | / O module communicates with the master station through the POWERLINK slave
protocol, so it is necessary to configure the POWERLINK slave protocol for POWERLINK communication
interface module.

4.1.2.4.2 Requirements

POWERLINK communication interface module has been added

4.1.2.4.3 Steps

To add POWERLINK slave protocol, follow these steps:

1)

()
3)

(4)

In the right-click menu of LK235/LK271 module, select "Add Protocol" command.
The "Add" dialog box will pop up.

Select "POWERLINK_SLAVE".

Click the OK button.

The POWERLINK_SLAVE protocol is added under LK235/LK271 communication interface
module.

Double click on the "POWERLINK_SLAVE" protocol tree node and set the baud rate in the
"Device Configuration" window on the right.

Step (4) is only supported by LK235 module. When configured at 187.5kbps, a maximum of 12
IO modules can be configured. If a third-party 10 module is configured, the number of modules
needs to be adjusted based on the response time of the third-party 10 module.
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WERLIMK_SLANE(PCWWERLIMK_SLANE)

Device Configuration

Project

Protocol name POWVWERLIMK_SLANE

Alias POWﬁIEHLINk{;SLA\-’E
|| Bt rate 500.00kBits/s

TEL{0~E65535) 200

Min TSDR(0~E5535) 11

Max TSDR(0~E5539) 100

Tl failurefepeater swwitching time(0~255) ]

TSET(0~255) 1

Set Baud Rate

4.1.2.4.4 Next Step

Add 1/0 module.

41245 Reference

Add POWERLINK Interface Module

Add I/O Module

4.1.2.5 Add /O Module

4.1.2.5.1 Concept

The I / O slave station modules are attached to the LK235 /LK271 communication interface module.
According to the installation sequence of IO modules in the extension backplane, | / O modules are added
in turn. It is recommended that the number of IO added under each LK235/LK271 should not exceed 10,
otherwise the communication speed will be affected.

4.1.2.5.2 Requirements

"POWERLINK_SLAVE "protocol has been added

41253 Steps

To add 1/0O module, follow these steps:

Q) In the right-click menu of POWERLINK_SLAVE node, select "Add Device" command.
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The "Add" dialog box will pop up.
(2 Select a slave module.
) Enter the device Address and Add number.

Device address of IO module is related to module installation slot and backplane base address.
See LK extension backplane Communication Address for details.

(4) Click the OK button.
The slave module is added under the POWERLINK_SLAVE.

41254 Reference

Add POWERLINK Slave Protocol

4.1.2.6 Configure Polling Period

4.1.2.6.1 Concept

The data between POWERLINK master station and LK235/LK271 slave station periodically interacts.
The master station periodically polls each slave station in order to transmit the data to the slave station or
receive the data from the slave station. Polling all the slave stations once is a polling period. The polling
period parameter needs to be configured for the master station.

POWERLINK polling cycle (unit: us) = cycle data transmission time + non cycle data transmission
time.

B The cycle data transmission time is the sum of polling time of each slave station.
B The non cycle data transmission time: 350us.
Each slave polling time includes input data sending time and output data sending time.

Input data sending time = input data transmission time + forwarding delay (via SP100 or
LK235/LK271 slave station) + path transmission delay.

Output data sending time = output data transmission time + forwarding delay (via SP100 or
LK235/LK271 slave station) + path transmission delay.

explain:

B |nput / output data transmission time = (input / output data of IO module under each LK235/LK271
module + 28 byte frame header) / 12.5 bytes (unit: us) + 6 us (data processing time)

B One SP100 or LK235/LK271 forwarding delay: 0.68us.

B Path transmission delay: The connection length of Ethernet twisted pair is less than 100 meters, and
the path transmission delay is too small to be ignored; the delay time of optical signal transmission
per kilometer is 5 us.

Example: 40 LK235/LK271 constitute ring network, each LK235/LK271 has 5 DI(LK610) and 5 DO
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(LK710), and the path transmission delay is ignored.

Input data length of LK610 is 2 bytes, the input data length and the output data length of LK710 are 2
bytes respectively, the data transmission time of a slave station is:

Input data transmission time = (5*2+5*2 +28)/12.5 + 6 = 9.84us

Output data transmission time = (5 * 2 + 28) / 12.5 + 6 = 9.04us

The total time of 40 slave stations is:

Total data transmission time = 40 * (9.84 + 9.04) = 755.2us

Total forwarding delay = 0.68 * (1 + 2 + 3 +...) .39)=0.68*(39+39*38/2)=530.4us
Cycle data polling time=755.2+530.4=1285.6us

Total polling time =(1285.6+350)*1.1=1799.16us

4.1.2.6.2 Requirements

"POWERLINK_MASTER "protocol window has been opened

4.1.2.6.3 Steps

To configure the polling period of the master station, follow these steps:

(1) In the "Device Configuration" tab, double-click the "polling period" edit box to enter value.

4.1.2.7 Configure Parameters of Communication Interface Module

4.1.2.7.1 Concept

After adding LK235/LK271 POWERLINK interface module, communication parameters need to be
configured.

4.1.2.7.2 Requirements

LK235/LK271 module window has been opened

4.1.2.7.3 Steps

To configure parameters of communication interface module, follow these steps:

Q) In the LK235/LK271 "Device Configuration" tab, configure the following parameters.

Parameter name [Description

Alias Rename module

Device Address The device address is related to address set by module rotary code switch . See
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Parameter name

Description

Set Device Address for details

Input Starting Byte
Offset

Set to default value

Communication
Failure Mode

In case of communication failure, | / O modules configured in LK235/LK271 are offline or remains
online value

Reset: Communication failure between LK235/LK271 and LK241, all the | / O modules are offline
Hold: Communication failure between LK235/LK271 and LK241, all the | / O module remains
online

Response Time

The time to wait for the communication interface module to respond after the POWERLINK
master station sends the request. The setting range is 300 ~ 1000us, 750 as a default value.
Response time = (input data sending time + output data sending time) * 10. Please refer

to Configure Polling Period

PN Input length

only supported by LK271, default to 100 bytes

PN Output length

only supported by LK271, default to 100 bytes

4.1.3 Configure PL-LINK

4.1.3.1 Add PL-LINK Master

4.1.3.1.1 Concept

When configuring PL-LINK network, a PL-LINK master station module is needed to communicate with
the PL-LINK slave station module. The master station module is installed in the communication slot of the
main control backplane. At the same time, the master station parameters need to be added and configured.

The LK216/LK220/LK220T1 controller can configure one PL-LINK master station module at most. The
LK222 / LK224 controller can configure two PL-LINK master station modules at most.

4.1.3.1.2 Requirements

Module has been installed

4.1.3.1.3 Steps

To add PL-LINK master station, follow these steps:

Q) In the right-click menu of controller tree node, select "Add Device" command.

The "Add" dialog box will pop up.

(2) Select "LK241(POWERLINK/PL-LINK Master Station Communication Module)".

3) Enter the device address according to the slot of LK241 module on the main control backplane.

The device address of the controller slot is 1 by default, and the address of the extended slot
device address is increased by 1 in turn.

(4) Click the OK button.
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The LK241 module is added under the controller.

4.1.3.1.4 Next Step

Add PL-LINK master protocol.

41.3.1.5 Reference

Add PL-LINK Master Protocol

4.1.3.2 Add PL-LINK Master Protocol

4,1.3.2.1 Concept

The master station module communicates with the slave station through the PL-LINK protocol, which
needs to be configured for the master station module.

4.1.3.2.2 Requirements

Master station module has been added

4.1.3.2.3 Steps

To add PL-LINK protocol, follow these steps:
Q) In the right-click menu of master station module, select "Add Protocol" command.
The "Add" dialog box will pop up.
(2)  Select"PL_LINK_MASTER".
3) Click the OK button.

The PL_LINK_MASTER protocol is added under the master station module.

4.1.3.2.4 Next Step

Add PL-LINK communication interface module.

4.1.3.25 Reference

Add PL-LINK Master

Add PL-LINK Communication Interface Module
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4.1.3.3 Add PL-LINK Communication Interface Module

4.1.3.3.1 Concept

PL-LINK communication interface module reports the 10 slave data information to the upper master
station, and sends the data from the controller to the lower IO slave station. The LK235 / LK271
communication interface module needs to be installed in the communication slot of the extension
backplane, and the parameters of the communication interface module need to be added and configured.

Each PL-LINK master protocol can configure 128 LK235 / LK271 communication interface modules at
most.

4.1.3.3.2 Requirements

B "PL_LINK_MASTER "protocol has been added

B |LK235/LK271 has been installed and the station address has been set

4,1.3.3.3 Steps

To add communication interface module, follow these steps:
(1) In the right-click menu of PL_LINK_MASTER node, select "Add Device" command.

The "Add" dialog box will pop up.
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Add >

= COMMUNICATION INTERFACE MODULE
LKZ35{POWERLINK/PL-LINK COMMUMICATION INTERFACE MODULE)
Lo LKZT1 (PROFINET COMMUNICATION INTERFACE MODULE)

Range:1 ~ 235

Address: I 1

Add number: I1 Range:1 ~ 128

oK | Cancel |

Add Communication Interface Module

2 Select "LK235 (POWERLINK/PL-LINK COMMUNICATION INTERFACE MODULE)" or
"LK271(PROFINET COMMUNICATION INTERFACE MODULE )"

3) Enter the device Address and Add number.

Set the address according to dial switch on the module.
4 Click the OK button.

The module is added under the PL_LINK_MASTER.

4.1.3.3.4 Next Step

Add PL-LINK slave protocol.

4.1.3.3.5 Reference

Add PL-LINK Master Protocol

Add PL-LINK Slave Protocol
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4.1.3.4 Add PL-LINK Slave Protocol

4.1.3.41 Concept

The slave | / O module communicates with the master station through the PL-LINK slave protocol, so
it is necessary to configure the PL-LINK slave protocol for PL-LINK communication interface module.

4.1.3.4.2 Requirements

PL-LINK communication interface module has been added

4.1.3.4.3 Steps

To add PL-LINK slave protocol, follow these steps:

1)

()
(3)

(4)

In the right-click menu of LK235/LK271 module, select "Add Protocol" command.
The "Add" dialog box will pop up.

Select "PL_LINK_SLAVE".

Click the OK button.

The PL_LINK_SLAVE protocol is added under LK235/LK271 communication interface
module.

Double click on the "PL_LINK_SLAVE" protocol tree node and set the baud rate in the "Device
Configuration” window on the right.

Step (4) is only supported by LK235 module. When configured at 187.5kbps, a maximum of 12
IO modules can be configured. If a third-party 10 module is configured, the number of modules
needs to be adjusted based on the response time of the third-party 10 module.
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[T

Device Configuration ]

Project Content |

Protocel name: PL_LINK_SLAVE

Alias PL_LINK_SLA&WE

Baud rate 1500.00kBits/s j
TSL(0~65535) 400

Min TSDR(0~65535) 11

Max TSDR({0~85535) 150

TQUI failure/Repeater switching time(0~255) 0

TSET(0~255) 1

TR 4449

Gap 10

Retry limit(0~255) 2

Slave interval{0~65535) 50

Poll timeout 500

Data control time 1200

Set Baud Rate

4.1.3.4.4 Next Step

Add 1/0 module.

4.1.3.45 Reference

Add PL-LINK Communication Interface Module

Add I/O Module

4.1.3.5 AddI/O Module

4.1.3.5.1 Concept

The I / O slave station modules are attached to the LK235 /LK271 communication interface module.
According to the installation sequence of IO modules in the extension backplane, | / O modules are added
in turn. It is recommended that the number of IO added under each LK235/LK271 should not exceed 10,
otherwise the communication speed will be affected.

4.1.3.5.2 Requirements

"PL_LINK_SLAVE "protocol has been added
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4.1.3.5.3 Steps

To add I/O module, follow these steps:
(1) In the right-click menu of PL_LINK_SLAVE node, select "Add Device" command.
The "Add" dialog box will pop up.
(2) Select a slave module.
3) Enter the device Address and Add number.

Device address of IO module is related to module installation slot and backplane base address.
See LK extension backplane Communication Address for detalils.

4) Click the OK button.

The slave module is added under the PL_LINK_SLAVE.

4.1.35.4 Reference

Add PL-LINK Slave Protocol

4.1.3.6 Configure Polling Period

4.1.3.6.1 Concept

The data between PL-LINK master station and LK235/LK271 slave station periodically interacts. The
master station periodically polls each slave station in order to transmit the data to the slave station or
receive the data from the slave station. Polling all the slave stations once is a polling period. The polling
period parameter needs to be configured for the master station.

PL-LINK polling cycle (unit: us) = cycle data transmission time + non cycle data transmission time.
B The cycle data transmission time is the sum of polling time of each slave station.
B The non cycle data transmission time: 350us.

Each slave polling time includes input data sending time and output data sending time.

Input data sending time = input data transmission time + forwarding delay (via SP100 or
LK235/LK271 slave station) + path transmission delay.

Output data sending time = output data transmission time + forwarding delay (via SP100 or
LK235/LK271 slave station) + path transmission delay.

explain:

B Input / output data transmission time = (input / output data of IO module under each LK235/LK271
module + 28 byte frame header) / 12.5 bytes (unit: us) + 6 us (data processing time)

B One SP100 or LK235/LK271 forwarding delay: 0.68us.
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B Path transmission delay: The connection length of Ethernet twisted pair is less than 100 meters, and
the path transmission delay is too small to be ignored; the delay time of optical signal transmission
per kilometer is 5 us.

Example: 40 LK235/LK271 constitute ring network, each LK235/LK271 has 5 DI(LK610) and 5 DO
(LK710), and the path transmission delay is ignored.

Input data length of LK610 is 2 bytes, the input data length and the output data length of LK710 are 2
bytes respectively, the data transmission time of a slave station is:

Input data transmission time = (5*2+5*2 +28)/12.5 + 6 = 9.84us

Output data transmission time = (5 * 2 + 28) / 12.5 + 6 = 9.04us

The total time of 40 slave stations is:

Total data transmission time = 40 * (9.84 + 9.04) = 755.2us

Total forwarding delay = 0.68 * (1 + 2 + 3 +...) .39)=0.68*(39+39*38/2)=530.4us
Cycle data polling time=755.2+530.4=1285.6us

Total polling time =(1285.6+350)*1.1=1799.16us

4.1.3.6.2 Requirements

"PL_LINK_MASTER "protocol window has been opened

4.1.3.6.3 Steps

To configure the polling period of the master station, follow these steps:

(1) In the "Device Configuration" tab, double-click the "polling period" edit box to enter value.

4.1.3.7 Configure Parameters of Communication Interface Module

4.1.3.7.1 Concept

After adding LK235/LK271 communication interface module, communication parameters need to be
configured.

4.1.3.7.2 Requirements

LK235/LK271 module window has been opened

4.1.3.7.3 Steps

To configure parameters of communication interface module, follow these steps:
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Q) In the LK235/LK271 "Device Configuration" tab, configure the following parameters.

Parameter name Description

Alias Rename module

Device Address The device address is related to address set by module rotary code switch

Input Starting Byte Set to default value

Offset
In case of communication failure, | / O modules configured in LK235/LK271 are offline or
remains online value

Communication Reset: Communication failure between LK235/LK271 and LK241, all the | / O modules are

Failure Mode offline
Hold: Communication failure between LK235/LK271 and LK241, all the | / O module remains
online

The time to wait for the communication interface module to respond after the PL-LINK master
station sends the request. The setting range is 300 ~ 1000us, 750 as a default value.
Response time = (input data sending time + output data sending time) * 10. Please refer

to Configure Polling Period

Response Time

PN Input length only supported by LK271, default to 100 bytes

PN Output length only supported by LK271, default to 100 bytes

4.1.4 Configure HolliTCP

4.1.4.1 Configure HolliTCP MASTER Protocol

The controller and LK241M, as the HolliTCP communication master, are responsible for the data
communication connection between the controller and the HolliTCP _ Master protocol slave. In data
communication, the master station sends communication instructions from the controller to the HolliTCP
slave station LK235M, and receives |O data uploaded by LK235M to the controller.

° ( i DThe limit for the HolliTCP _ Master protocol addition in the system is 1.
4.1.4.1.1 Add LK241M

Controller and LK241M add HolliTCP master method is the same, below to LK241M example.

On the right-click menu of the controller node, click the "Add Device" command, bring up the "Add"
dialog box, as shown in Figure (b), select [LK241M (HolliTCP master station communication module)] and
click OK to add LK241M under the controller node.

E‘Dj Hardware Configuration

Em 0
. ETHERMNE Open
B[ Global Variable
B ev_couw Rename
B~ Data Type Add Device
¢ b [lig DPModuleTypl—,
()
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Add X

- DEVICE LIBRARY
El- COMMUNICATION DEVICE
LK24%(DP Master Station Communication Module)
LK241({POWERLINK Master Station Communication Module)

LKZ241M{HoliTCP Master Station Communication Medule)
i LK246(Ethernet Communication Processor Module)

Range2~5
Address; |2

oK | Cancel |

(b)
Add LK241M Module

4.1.4.1.2 Add HolliTCP_Master

In the right-click menu of the [LK241M] node, select the [Add Protocol] command, which will pop up
the 'Add' dialog box, as shown in figure .

EB] Hardware Configuration
=[] Lk220(LKzz20)

- ETHERNET(ETHERNET)
(- LK241M(2:LK241
2B Global Variable Open
e @ GV_Group
&) Data Type Rename
- E DPModuleType[LIB] Add Protocol
DPModuleType_N[LIB]
“12 FreeportinParam[LIB] Delete

-“18 FreeportOutParam[LIBy

(c)
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Add X

El-PROTOCOL

B HolliTCP_Master

oK | Cancel |

(d)
Add HolliTCP_Master protocol

4.1.4.1.3 Configure Master Station of HolliTCP MASTER Protocol

Double click the HolliTCP_Master node, open the parameter configuration window of master station,
as shown in figure.

OLLITCP_MASTER_1(HOLLITCP_MASTER}

HoliTCP master station configuration | Information

— HolliTCP

Response timeout (ms):

Socket timeout (ms )

Reconnection number: I 0 il

Polling interval (ms )

HolliTCP MASTER Parameter Configuration Window
HolliTCP _ MASTER Protocol Parameter

Parameter Parameter value |Initial value |lllustration

The time of 10~2,147,483,000(10 HolliTCP_Master Slave station response time allowed after the
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Parameter Parameter value |Initial value [lllustration

response timeout master sends the request frame
(ms)

The time of

socket timeout 1~2,147,483,000 |100 The time of HolliTCP connect socket timeout
(ms)

Number of times the master station resend a request after a slave

Number of retries [0~10 0 reply exception

o The interval between HolliTCP_Master receiving a slave reply
Polling interval 0~2,147,483,000 frame and sending the next request frame. If the last slave reply

(ms) (LK235M) timed out, the master can ignore the interval and send the
request frame directly

41414 Configure LK235M Module

Refer to the Configure LK235M Module.

4.1.4.2 Configure LK235M

LK235M module is responsible for reporting 10 slave data to HolliTCP master station and sending
controller data to 10 slave station.

The HolliTCP protocol can support up to 64 LK235M modules.

4.1.4.2.1 Requirements

B Added 'HolliTCP' protocol

B LK235M Installed and Set Station Address

4.1.4.2.2 Configure LK235M Module

Right-click on [Add Device] command under [HolliTCP_Master] node, bring up the "Add" dialog as
shown in Figure (b), select [LK235M (Ethernet Interface Extension Module)] and click OK to add LK235M
to the HolliTCP node. Adding LK235M is only supported under LK241M.

E‘Bj Hardware Cenfiguration
EB] LK220(LK220)
Eﬂ] ETHERNET{ETHERMET}

e D:l HOLLITCP_MASTER(HOLLITCP_MASTER

&8 Global Variable Open

@ GV_Group

=B ¢ Data Type Rename
DPModulsType[LIE] Add Device
DPModuleType_N[LIB]
FreeportinParam{LIB] Delete

]
-l
)
-l

FreeportOutParam[LIB]

(@)
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Add X

El-COM{COMMUNICATION MODULE)
----- LKZ34(ETHERNET INTERFACE MODULE)
B LK235M(ETHERNET INTERFACE MODULE)

Add number: |1 Range:1 ~ 64
oK Cancel

(b)

: m Hardware Configuration
=5 LK220(LKZ20)
Em ETHERNET{ETHERMET}
EB] HOLLITCP_MASTER({HOLLITCP_MASTER)

Bl Lk2asm(LK23sM)

(c)
Add LK235M module

The range of additions in figure (b) above is the maximum number that can be added currently. The
add scope is automatically adjusted based on the number of modules that have been added. Enter more
than this range or no LK235M module selected, then make sure the button is not available.

The composition of Added LK235M: if the equipment name (equipment model) is duplicated, the
default equipment name when added is "LK235M _ serial number".

B Parameter setting

Double-click the LK235M node to open the device information window, as shown in the figure.
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Device Configuration } Information I

Project ‘ Content
Module Type LK235M
Alias LK235M
Description Ethernet Interface Module
Baud rate 500.00kBits/s
TSL(0~65535) 200
Min TSDR(0~65535) "
Max TSDR(0~65535) 100
TQUI failure/Repeater switching time(0~255) 0
TSET(D~255) 1
TIR 3416
Gap 10
Retry limit(0~255) 1
Slave interval(0~65535) S0
Poll timeout 500
Data control time: 1200
Operating mode Double network
Ethernet! 128.0.0.249
Ethernet2 129.0.0.249
Port number 503
Response timsouts(0~2147483000) 0

LK235M Device Information Window
B Alias:LK235M/LK234.

B Baud rate: 500 Kbps, 187.5 Kbps, 1.5 Mbps (DP side).

TSL (0 ~ 65535): The DP polling time of a slave station; that is, retry or poll the next station if no
response is received after this period of time.

B Min TSDR (0 ~ 65535):Minimum slave latency; The minimum delay from master request to the
slave reply.

B Max TSDR (0 ~ 65535):Maximum slave latency; The maximum delay from the master request to
the slave reply.

TQUI failure/Repeater switching time(0~255):The switch time of DP send failed to next resend.
TSET(0~255):DP connection establishment time.

TTR:Maximum time available for token delivery.

Gap:Number of token turns.

Retry limit(0~255):Maximum number of retries after DP reply timeout.

Slave interval(0 ~ 65535):The time interval of polling the same slave twice cannot be less than
this parameter, otherwise the slave may not be processed in time.

Poll timeout:Maximum polling time for a token between master stations.

B Data control time:The maximum time for a master station to update all its slave stations, typically
set to 1200ms.
Operating mode: dual network(Single network is supported in practice).

B EtherNetl: Configure the IP address of LK235M's first Ethernet port to match the actual IP
address.

B EtherNet2: Configure the IP address of LK235M's second Ethernet port to match the actual IP
address.

B Port number: HolliTCP _ MASTER protocol port number. The default is 503.
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B Response timeouts: Slave latency response time allowed after the HolliTCP _ MASTER master
master sends the request frame. The default value is 0, which sets the range from 0 to
2,147,483,000.

B Diagnostic information
Refer to theLK235M Diagnosis.

4.1.42.3 Configure DP Slave

Right-click on the LK235M module and select Add Device to add the IO module. As shown in the
figure.

The method of adding IO slave under LK235M is the same as that under LK249 module. Please see
the content of Add I/O Slave Station for details.

|_——_||]] Hardware Configuration

=[] Lkz20(LKzz20)
- [{] ETHERNET(ETHERNET)
B[] HOLLITCP_MASTER(HOLLITCP_MASTER)
=B Global Variable Open
R - E‘ GV_Group
Data Type Rename
DPModuleType[LIB] .
E DPModuleType_NLIE] Add Device
& FreeportinParam[LIB]
-“1® FreeportOutParamLIB] Delete
i [lig GEN_MODE[LIB] |
Add 10 Module

4.1.42.4 Operation of the IO module

Refer to the Operation of Modules.

4.1.4.3 Configure HolliTCP Slave Devices

LK234 is replaced by LK235M compatible, configuration of LK234 IO slave can refer to Configure
LK235M HolliTCP Slave Devices.

4.1.5 Configure 10 Device Address

Each 10 module has a unique device address, which is determined by the base address of the
backplane where the module is located and the module installation slot. The base address is the device
address of the first 10 slot of the expansion backplane, which is set by the 7-bit dial switch. After that, the
device address of the slot is incremented by 1 from left to right. After adding the 10 module in AutoThink
software, you need to configure the device address.
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4151

Requirement

You need to set the base address of the expansion backplane where the IO module is located first.

See Communication Address.

4,152 Step

Configuration 10 module device address, please follow the steps below:

(1) Double click the 10 module under the "Hardware configuration" node to open the "Device

Configuration" window;

(2) Double click the "Device Address" item to open the "Modify Address" dialog box;

(3) Enter the calculated 10 device address in the "New Address" edit box.

(4) Compile and download, and the address will take effect.

After the base address is set, calculate the device address in turn according to the slot position of
each module, and configure the device address of each module in the software.

4G} Untitled
=48, Task Configuration
=~ [l TASK1(Task1)

=58 Program Block
Ld]l Main(PRG)
{44 Function Block
{8 Function
[—]m Hardware Configuration
=[] Lkezoqkzzn)
= ETHERMET(ETHERNET)
2 LKz4a2:LKk249)
=[] DP_MASTER(DP_MASTER)
[ Lks10_12:K510)
&1 Giobal Variable
[#-fz# Data Type
=] Monitor List

Device Configuration | Channel | Information |

Project | Content

Module Type LK510

Alias LKS10_1

GSD File Name LK510.gsd

Description 4-channel Inter-channel Isolated Voltage Type Analog Output Module

Device Address

Redundancy

Input Starting Byte Offzet(%IB)
Output Starting Byte Offset(%QB)
Device Property

Number of Channels

2(Double-click Configuration)

I 2
|| (2~125)
Cancel |

Original address

Maximum power consumption
New address

Operating ambient temperature

Output accuracy

Set 10 Device Address

4.1.6 Configure Modbus TCP Protocol

The controller and LK246 supports Modbus TCP protocol and can be configured as master station or
slave station. LK246 module can independently execute Modbus TCP protocol .

The number of Modbus TCP master-salve connection has a limit, which exceeds the total number of
connections and AT will report a compilation error.

Maximum Number of Master-Slave Connections

Module

Maximum number of master-slave concurrent connections

LK216/LK220/LK220T1[16 for master-slave in each
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Module Maximum number of master-slave concurrent connections
LK222 32 for master, 16 for slave

LK224 32 for master-slave in each

LK246 64 for master-slave in each

Configuration of Modbus TCP protocol is the same in the controller and LK246, take the controller as
an example to describe.

The controller and LK246 are configured in the same way as Modbus TCP protocol. Here, take the
controller as an example.

Select [Add Protocol] command in right click menu of the [ETHERNET] node, then pop up the Add
dialog, as shown in figure(b). When the current controller module is the master station, select the
ModbusTCP_MASTER master station protocol. When the current controller module is the slave station,
select the ModbusTCP_SLAVE slave station protocol. Click OK after selecting the protocol type. The
protocol is added, as shown in figure (c).

ElL:H Hardware Configuration
- =2-L LK220(LK220)

B Giobal Variable Open
tl-z=# Data Type
-] Monitor List

EeHame

Add Frotocol

Delete

(@)
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aaa x|

= PROTOCOL
™ M1ODBUSTCP_MASTER

----- MODBUSTCP_SLAVE

t HOLLITCP_MASTER

oK Cancel

(b)

ElD] Hardware Configuration
- =[] Lkzz00LKzz0)
ED] ETHERMET{ETHERMET}
- m MODBUSTCP_MASTER(MODBUSTCP_MASTER)

(c)
Add Modbus TCP Protocol

4.1.6.1 Configure Modbus TCP Master Station Protocol

Enter the master station configuration window by double clicking the ModbusTCP MASTER node or
selecting [Open] command in the right click menu, as shown in figure. Configurable Modbus TCP master
protocol parameters are displayed, and the user can modify the parameter values.
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ODBUSTCP_MASTER(MODBUSTCP_MASTER)

ModbusTCP master station configuration | Information |

— Modbus-TCP

Rezponse timeout (ms): 1000 E

. _ I':_ =1

Socket timeout (ms): 30 =
. _ I =1
Reconnection number: 0 =
Poliing interval (me): | 100 3

Master Station Configuration Window of Modbus TCP

Parameter settings refer to Modbus Communication Settings for details.

4.1.6.2 Configured Slave Station of Modbus Master Station Protocol

When the current controller as a master station, it can configure one or more slave stations for data
communication.

Select [Add Device] in the right click menu in the ModbusTCP_MASTER node to add slave station, as
shown in figure.

Elm Hardware Configuration

- =L Lkzzoqkez20)

; =[] ETHERNET(ETHERNET)
EEl 1 ODEUSTCP MASTER(HS

&1 Global Variable Upen
z? Dﬂtﬂ_ T“-.fp!..? ReName
-] Monitor List i T e
Delete
(@)
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[l DEVICE LIBRARY
i MODBUSSLAVE_TCP

Address: 0.0.0.0

Add number: 3 Range:1 ~ 32

oK Cancel

(b)

EIB] Hardware Configuration
=B LK220(K220)
Em ETHERNET{ETHERMET})
Elm MODBUSTCP_MASTER(MODBUSTCP_MASTER)
b MODBUSSLAVE_TCR0.0.0.0:MODBUSSLAVE_TCP)
----- MODBUSSLAVE_TCP_1(0.0.0.1:MODBUSSLAVE_TCP)
o MODBUSSLAVE_TCP_2(0.0.0.2:MODBUSSLAVE_TCP)

(c)
ModbusTCP Master Configure Slave Station

B Configure instruction for Modbus Slave Station

Open the ModbusSLAVE_TCP configuration window by double clicking the ModbusSLAVE_TCP
node or selecting [Open] command in the right click menu, as shown in figure.

Controller as a master station, two IP addresses can be configured.Select one way to connect and
the other way as standby. If the first IP is not successful, try to connect second IP.
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10DBUSSLAVE_TCP( MODBUSSLAVE_TCP)

ModbusTCP slave station configuration | ModbusTCP slave station channel | ModbusTCP slave station VO mapping | Information

—Modbus-TCP

Slave IF address: I ¢ .o .0 .0
Slave IP address2: I o .0 .0 .0
Unit TD[1..247]: |1

Response timeout {ms): IU

Port number: I 502

Configuration Window of Modbus TCP Slave Station
Parameter settings refer to Modbus Communication Settings for details.

B Configure slave station orders

In the [ModbusTCP slave station channel] tab, you can add orders to the slave station through the
[Add] command in the right-click menu, as shown in figure.

/E_TCP(0.0.0.0:M0DBU:

NodbusTCS ModbusTCP ehannel | WodbusTCP slave station VO mapping | nformation

Access type Error handing Readoffset | Readlength | Writeoffset | Write length Input Starting Byte: Offset(%IB) Output Starting Byte Offset{%Q8)

Channel 0 Read Discrete Inputs(1x000¢,02H) Cycle, 100 Not configured

Channel 1 Read Input Registers(000¢, 04H)

Cycle, 100 Not configured

Channel2

Read Discrete Inputs( 12000 02H)

Cycle, 100 Not configured

(@)
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Device Properties El

Current value Maximurm
Mumber of order Iu |32
— Optional orders
& Fead Coil(0xooo 01H)
- Read Discrete Inputs(1x000 02H)
- Read Holding Registers(4xooo, 03H)
- Read Input Registers(3xo00o: 04H)
- WWrite Single Coil{Oxooo, 05H)
- WWrite Single Register(dxoo 06H)
- WWrite Multiple Coils{0x0o:, 0FH)
- Write Multiple Registers(4xeoo, 10H)
- ReadfWrite Multiple Registers(4xooo, 17H)
— Order properties
Parameter bytes g
Trigger |cyce - Cycle Time (ms) 100
— Read Register
Offzet I 0 Length I 1
Error Handling |H|:|H:I j
—Write Register
Offeet | 0 Length | 1

| OK I Close

(b)
Add Slave Station Orders

Choose the instructions in Optional Orders list with parameters displayed in Order properties list.
set parameters and click OK to complete adding. You can add up to 32 instructions.
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x

Name: Read Discrete Inputs( o0 02H)

Parameter bytes: 9

Trigger |cycie | Gyl Time (me} 100
— Read Register

Offset I 0 Length

Error Handling IHuh:I j

—Write Register

I 1
Offzet I Length I
oK I

Cancel

Instruction Parameter Settings of Modbus TCP Slave Station

B Slave station I/O mapping

After configuring the orders, the corresponding 1/0O channels are mapped in the [ModbusTCP slave
station 1/0O mapping] tab.

ModbusTCP slave station configuration I ModbusTCP slave station channel  ModbusTCP slave station 110 mapping |Informaﬁon I
Channel Mumber | Mockus Address Channel Mame | Channel Type | Channel &ddress Channel Description
7 Channel0
: 1 00000 TCPIO_1_1_0_0_0_0_4 BoOL SIX0.0 Read CoiltOxxoc,01H)
2 oooooz2 TCRIO_1_1 000021 BOOL FlX0.1 Read CoiliD:xoo: 01H)
3 000003 TEPIO_1_1_0_0_0_0_5_1 BIoOL SI¥0.2 Read CoiltDsomo:,01H)
L cChannel 1
: 4 400001 TCRIO_1_1_0_0_0_0_2 WORD Wi Read Holding Registers(dao:, 03H)
5 400002 TCPIO_1_1_0_0_0_0_3 WORD: WG Read Holding Registers(dxxxx,03H)
B 400003 TCHO_1_1_0_0_0_0_4 WIORD FalWE Read Holding Register=(4wxao 03H)
7 400004 TCPIO_1_1_0_0_0_0_8 WORD: S0 Read Holding Registers( 4o, 03H)
[ cChannel 2
: 3 300001 TCRIO_1_1_0_0_0_0_8 WORD: Sl 2 Read Input Registers( 3o, 04H)
3 300002 TCPIO_1_1_0_0_0_0_89 WORD: Sl 4 Read Input Registers( 3o, 04H)
10 300003 TCRIC_1_1_0_0_0_0_10 WORD MG Read Input Registers( 3o, 04H)

I/0 Channels of Slave Station

4.1.6.3 Configure Modbus Slave Station Protocol

Controller as a salve station, you need to add ModbusTCP_SLAVE protocol, reference to
Configure Modbus TCP_Master Station Protocol.

Double-click ModbusTCP_SLAVE node to open the slave station configuration window of Modbus
TCP, as shown in figure.
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10ODBUSTCP_SLAVE(MODBUSTCP_SLAVE)

ModbusTCP zlave station configuration | Infoermation

— Configuration parameters

Timeout (ms): |2unu :Il
Slave port: IE-':'E ::II
Unit ID: | 1

ModbusTCP_SLAVE Configuration Window
Configurable Modbus TCP slave protocol parameters are displayed in ModbusTCP_SLAVE window,

and the user can modify the parameter values.

Parameter settings refer to Modbus Communication Settings for details.

4.1.7 Configure OPC UA Protocol

LK216 supports one LK246 module, LK220 /LK220T1/ LK222 supports two LK246 modules, and

LK224 supports four LK246 modules.LK246 module integrates OPC UA protocol function.

Only one OPCUA_Server protocol can be configured in the project, only one networkport can be
configured under the LK246 module. The LK246 supports up to 16 protocols(Modbus master +
Modbus slave + OPCUA_Server).

Configurable number of OPC UA variables is subject to the byte size of all variables,
and all configured OPC UA variables occupy up to 20000 bytes.

When the capacity of OPC UA variables exceeds the limit, please insert SD card to extend. When
switching between active and standby in dual racks, the OPC UA server will actively disconnect the
link. At this time, the current subscription resources of the client cannot be released by the server
according to the protocol, and can only be actively released after the subscription cycle ends (note:
the subscription cycle is a client configuration parameter). If the OPC UA server disconnects and
reconnects multiple times before the end of the subscription cycle, causing the client to apply for
subscription resources multiple times and reach the server limit, it will not be possible to add new
subscription resources.

4.1.7.1 Configuration method

Please refer to the LK246 OPC UA configuration section of <AutoThink V3.1 User Manual_Project

Configuration> for the specific configuration method.
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4.1.8 Configure LK246

4181 Overview

Controller supports LK246 communication module. LK220 /LK220T1/ LK222 supports two LK246
modules, and LK224 supports four LK246 modules.

B Reference

Configure MODBUS TCP Protocol

4.1.8.2 Configure Failover Mode

4.1.8.21 Concept

When LK246 module has a network interface fault, You can configure the conditions of the master-
slave switch through the configuration software. When the configuration conditions in the software are met,
the master-slave switch is triggered.

The configurable failover mode are as follows:
No switching

Network port 1 failure

Network port 2 failure

Network port 1 or network port 2 failure

Network port 1 and network port 2 failure

4.1.8.2.2 Requirements

LK246 module has been added under the controller

4.1.8.2.3 Steps

To configure failover mode, follow these steps:
Q) Double click the LK246 module under the controller tree node.

The LK246 configuration window will open.
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k2462 LK245)

Device Configuration | Infarmation I

Project Content
Module Type LK245
Alias LKZ45
Description Ethernet Communication Proceszor Module
Device Address Z2(Double-click Configuration)
Failower mode Mo switching
Input voltage 19.2V~-30WVDC
Module dissipation{max} J00mag@2an
PCle bug transmigzion speed 512MBl=s
Module hot swap supported Yes
Module sizeW*D*H) 44 T mm*188mm*152Zmm
Operating ambient temperature -20~T0 degrees centigrade
Inztallaticon Backplane slot

LK246 Device Configuration Window

(2) In the "Device Configuration” tab, click the "Failover mode" drop-down button to select a fault
for switching.

4.1.9 IP Can Instructions

Through the IP scanning tool, you can find and modify the IP address of all controllers in the LAN. At
the same time, the IP equipment can be identified by lighting.

Precautions for use:

B [P scanning does not support routing. If the router is connected to the LAN, the devices
connected by the router cannot be scanned.

B If the PC has multiple network adapters, you need to check the network adapter model
connected to network before scanning, and configure it in the Assistant Tool to ensure that the
communication port is correct.

B When using the IP scanning tool, when the Windows system pops up a prompt, you need to
check the network type connected to the PLC system in the actual usage scenario correctly. For
example, if you define a network connected to a PLC system as a public networks, you need to
check the public networks. If you cannot judge the currently defined network type, please check
all of them. Otherwise, some functions of IP scan may be abnormal due to windows firewall
filtering mechanism.
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4.2 System Running

4.2.1 Required Devices

The basic hardware of a control system: master control backplane, extension backplane, power
supply module, master control module, communication module, 1/O module, connecting cable.

A PC installed with the professional programming software AutoThink and provided with the RJ45
network port.

4.2.2 Device Wiring

B |/ O module signal wiring: the wiring of each module is different, please refer to the wiring instructions
of each module.

B Wiring of the 24VDC system power supply: positive terminal of 24VDC power supply connected to
DC IN+, negative terminal connected to DC IN - of DC power supply adapter module.

B Network wiring: you need a RJ45 network cable, one end is connected to the network interface of the
PC and the other end is connected to ETHERNET ports of the controller.

B Profibus-DP wiring: via the LKA104 to connect the LK249 module in master chassis and slave
chassis, then connect to DP port of the backplane. Also DP can be expanded by LK233.

B Redundancy communication wiring: two fiber cable LKA105 are separately connected to the FIBER
X1, FIBER X2 in LK240 module in master-slave frame.

Configure redundancy system, the suggested steps as following:
Q) Network cable, DP cable, fiber cable are connected well (to ensure correct wiring method).

(2) Power -on for a single frame and you need to wait for some time until it becomes the master
frame.

3) Power -on for other frame and you need to wait for some time until it becomes the slave frame.

i It is not suggested that the fiber cable is inserted into module to compose the redundancy system when
both frames are master with running normally.

4.2.3 Network Connection

After completing various configuration items, use any of the four programming languages provided by
the software to write and compile the program, finally download the compiled user program to the
controller module and run it. Only by doing so can achieve the control goal.

The controller module and the programming device (PC) are connected via the industrial Ethernet,
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with the connection steps given below:

Q) Double click the icon of Local Area Connection in the taskbar to pop up the Local Area

Connection Status window, as shown in figure.

@ Local Area Connection Status |
General |
Zonneckion
IPva Connechivity: Internet
IPwv6 Conneckivity: Mo Inkernet access
Media State: Enabled
Duration: 14 days 00:15:48
Speed: 100.0 Mbps

Ackivity

SEME — L___E ——  Received
"

Bytes: 118,590,818 | 129,720,365

=

£ §

'Ei' Prupertiesl 'Ei' Disable | Diagnose |

Close |

Local Connection Status

(2) Click the Properties button to pop up the Local Area Connection properties window, as
shown in figure.
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@ Local Area Connection Properties |
Metwarking | Sharingl

Connect uging:

I IZ'I_-'_F| enerc Marvell Yulkon 38E 8057 PCI-E Gigabit Ethernet C

Thiz connection uzes the fallowing items;

& Client for Microsoft Mebworks

Bl (105 Packet Scheduler

.@ File and Printer Sharing for Microzoft Netwarks
<& |nternet Protocal Yersion B [TCPAPYE]

B ™ nternet Protocaol Yersion 4 [TCPAAPw4)
< Link-Laver Topology Discovery Mapper 1/0 Driver
wia Link-Laver Topology Discovery B esponder

[ngtall... [Xrinstall Froperties

Dezcription

Tranzmizzion Control Protocaol/nternet Protocal. The default
wide area network, protocol that provides communication
acrogs diverse interconnected netwarks.

(] | Cancel

Local Area Connection Properties

3) Select the Internet Protocol Version 4 (TCP/IPv4), click the Properties to pop up the Internet
Protocol Version 4 (TCP/IPv4) Properties window.
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Internet Protocol Yersion 4 {TCP/IP¥4) Properties

eneral

You can get IP settings assigned automatically if your netwark supporks
this capability . Ctherwise, wou need ko ask your network administrator
for the appropriate IP settings.

™ bkain an IP address automatically

¥ Use the following IP address:

IP addrass: 1z, 0 .0 .12

Subriet mask: |255 255 .0 .0

Defaulk gateway: I

= Obtain DNS server address autarmatically

¥ Use the following DMS server addresses:

Preferred DMS server; I

Alkernate DMS server; I

[ walidate settings upon exit Advanced. .. |
04 I Cancel |

Dialog Box of Internet Protocol (TCP/IP) Properties

Select Use the following IP address and fill in IP address of PC in the IP address field. Notably, The
first three IP addresses are the same as IP addresses of the controller module or Ethernet communication
module to be connected to the PC (controller default 128.0.0 and 129.0.0). The final digit shall be any
number, only of there is no address conflicts with the controller module or other devices, such as
129.0.0.12. Click the Subnet mask bar to automatically pop up 255.255.0.0, as shown in figure 50. Click
OK to Close the dialog box, the Local Area Connection network icon in the task bar shall change into

-r‘. , which indicates successful network connection.

4.2.4 Example Project

Configure the pump P101’s logic of starting, keeping and stopping. Pump P101 starts when start
button K101 is pressed, while stops when stop button K102 is pressed.
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Main{PRG).Id
Mo. “ariable Name Addressz Variable Description Variable Type Initial Walue Power Fail Sa:
I K101 Yel0.0 P101 =start button BOOL Tl FaLsE Tl FaLsE
0002 K102 %el{0.1 P101 stop button BOOL LI FALSE ;I FALSE
0003 P101_C % 0X0.0 P101 start/stop ouput BOOL LI FALSE ll FALSE
4| |

Main: Flease add comments here. ..

L =

0001 P101 start button P101 stop button P101 start/stop oupud
BalX0.0 alx0.1 Lo CuK0.0
K101 K102 P101_C
N % O
P101 start'stop ouput
LpCu0.0
P101_C
1 1
11 -
1| | H|

Example for Program Configuration

4.2.5 Download Project

After establishing the network connection, it can download the engineering from the programming
device to the controller module. See the following for the main operation steps:

(1) Select [Online]-[Set Communication] in the menu bar of AutoThink software, as shown in figure.
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| Online @) Window (¥) Help (H)
Dwnd oad (0]
lowndoad Froject Source File
Upload Froject Source File

Woni tor (0] AL t+FE
Simulation (U

B (B F5

Stop (5] Sha ££4FS
Feset (H)

Fold Reset(T]
farm Reset (f]
Clear Contraller (C]

frite Ll ity

Foraoe Fif

Feleaze A1L Sha ££+FT
Force Yariable List (L) Ctrl+Shi ££4FT

Write Storage Card
Clear Storage Card

Set Communication(F). ..
Set Controller IF
Controller Calibration Time

Online Menu

(2) Enter the IP address of the controller module in the Communication Settings window, such as
128.0.0.250, as shown in figure.

Communication Settings il

TCPAP |

—Metwork Parameters

P |123. 0 . 0 . 280

Hearbeat Time: Ig Faort Mumber: |1gm]
Recannection Time: IU

Ok Cancel |

Communication Parameters Settings

3) Set the key switch in the controller panel as PRG or REM, and Select [Online]-[Download] in
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the menu bar, as shown in figure.

Online (1) Window (f)] Help (H)

Download (D)

lownload Froject Source File
Upload Froject Source File

Select the Download Command

The project of "Download" is the project of current AT software compiling and running, and the
project files of "Download User Project” and "Upload User Project" are called User Project, and
the suffix is. hpf. The running project and the user project all carry on the power-down protection
automatically. Make sure the user project has been downloaded before uploading it.

By default, the user project can be downloaded together with the running project. The user can
choose whether to download the user project according to the actual situation.

Option X
Configuration
Color Monitoring Cycle: 500 ¥|ms  Record Type of Communication Log: Full Mode -
Configuration Langua [ 3 [~ Readback
- Automatically Saved After ~ Auto Download User Project B Initialize New Variable in M Area
Download After Download After Download
[ Monitor Auto Retry Project Compare Before - History Version Incremental

Download Download
[¥ Confirm In Full Download

(4) Pop up an information window prompting full download as shown in figure, click OK to
download the project. In this case, ensure good communication connection between the
programming device and the controller module. Otherwise, an error message shall be prompted.

Full downloeading is confirmed EI

Local project is not continous with project version in
controller, and full downloading will be implemented. Please
be carefull

Continue, please input the verification code and click OK
button. Otherwise, please click Cancel button or close it.

Verification Code: 9718 I

O Cancel |

Message Prompting Full Download
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4.2.6 Program Run

After downloading, the project is in a stopped status.
Start the project, with the methods making it run as following:

Method 1: The controller can be run or stopped via AutoThink when the key switch is in REM position.
Turn the key switch on the controller module panel to REM, select [Online]-[Monitor] to run the project, as
shown in figure. For Start Type is manual, you need to click [Online]-[Run] to make task run. The project
run based on the REM mode is not completely out of the control of the programming software. It is allowed
that forcing variable, increment download, full download, running, stopping. Select [Online]-[Stop] to stop
the running project, And then you can modify the project and download again.

Prior to officially run, this method can be used to debug the project online. After the project run
normally, to ensure that the project is not modified accidentally, it shall turn the key switch to RUN and pull
it out, with any operation forbidden.

Method 2: Control project via key switch, that is in RUN position for running and in PRG position for
stopping. Turn the key switch on the controller module panel to RUN, with the controller module starting to
run the project. In this case, it can neither stop the project via the programming software, nor modify the
project.

Online (0] Window (#] Help (H)

Dowrdl oad (1)
Dowrdoad Project Source File
Upload Froject Source File

Moni toxr |:|:| |

Simul et om (0]

Online Operation
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Chapter 5 Master Control Unit

5.1 Backplane

5.1.1 LK130 4-slot Backplane Module

LK130 is a 4-slot main control backplane, with power slot, controller slot, extension slot0 and
extension slotl.The device address of the controller slot is default 1, and the device address of the
extension slot is added 1 in turn, such as 2-3.

Supporting modules:
B Supported power modules: LK921, LK922
B Supported controller: LK216, LK220, LK222, LK224, LK220T1
B Supported extension modules: LK249, LK240, LK246, LK241,LK241M

5.1.1.1 Appearance

See figure for the external structure of the LK130 module.

Module screw fixing hole

MHollySys Lx130

Mounting hole

Backplane screw fixing hole

Power supply slot Controller slot Extension slot
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LK130 Backplane Schematic Diagram

Interface Specification

Interface

Description

Module screw fixing hole

Fix main controller modules

Mounting hole

Intall backplane to mounting plane through the mounting holes

Backplane screw fixing
hole

After the backplane is installed, fix it with screws

Power slot

Install power module LK921 and LK922

Controller slot

Install controller LK216, LK220, LK222, LK224, LK220T1

Extension slot

SLOTO~SLOT1, install communication expansion module LK249, LK240, LK246,
LK241,LK241M

5.1.1.2 Installation Dimension

.
—

Y Y Y

LK130 Backplane Dimension

5.1.1.3 Technical Specifications

LK130 4-slot Backplane Module

Interface

Number of Slots |4

Physical Property

Installation Pattern |Insta|| via a screw hole
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Module Dimension (W*H*D)|235 mm *166 mm*44.3 mm
Environmental Adaptability

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation|

5.1.2 LK132

LK132 is a 6-slot main control backplane, with power slot, controller slot, extension slot0 and
extension slot3.The device address of the controller slot is default 1, and the device address of the
extension slot is added 1 in turn, such as 2-5.

Supporting modules:
B Supported power modules: LK921, LK922
B Supported controller: LK216, LK220, LK222, LK224, LK220T1
B Supported extension modules: LK249, LK240, LK246, LK241, LK241M

5.1.2.1 Appearance

———— Module screw fixing hole

Mounting hole

== Backplane screw fixing hole

Power supply slot Controller slot Extension slot

LK132 Backplane Schematic Diagram

Interface Specification

Interface Description

Module screw fixing hole |Fix main controller modules

Mounting holes Intall backplane to mounting plane through the mounting holes
Eglcekplane screw fixing After the backplane is installed, fix it with screws

Power slot Install power module LK921 and LK922
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Controller slot Install controller LK216, LK220, LK222, LK224, LK220T1
. SLOTO~SLOT3, install communication expansion module LK249, LK240, LK246, LK241,
Extension slot LK241M

5.1.2.2 Installation Dimension

i O o N & N & I & o

2

| =
nr W J 1w 3y =
325
305
T & O @ ¥ @]
[
( -

94
166

=N
|

=

N

@ el (ol o] [ol

LK132 Backplane Dimension

5.1.2.3 Technical Specifications

LK132 6-slot Backplane Module

Interface

Number of Slots |6

Physical Property

Installation Pattern Install via a screw hole

Module Dimension (W*H*D)|325 mm*166 mm*44.3 mm0.5mm
Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation
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5.1.3 LK133

LK133 is a 7-slot main control backplane, with power slotl, power slot2, controller slot, extension
slot0 and extension slot3.The device address of the controller slot is default 1, and the device address of
the extension slot is added 1 in turn, such as 2-5.

Supporting modules:
B Supported power modules: LK922
B Supported controller: LK216, LK220, LK222, LK224, LK220T1
B Supported extension modules: LK249, LK240, LK246, LK241, LK241M

5.1.3.1 Appearance

Module screw fixing hole

" e Mounting hole

Backplane screw fixing hole

Power supply slotl  Power supply slot2 Controller slot Extension slot

LK133 Backplane Schematic Diagram

Interface Specification

Interface Description

Module screw fixing hole |Fix main controller modules

Mounting holes Intall backboard to mounting plane through the mounting holes

E(e)llc;kplane screw fixing After the backplane is installed, fix it with screws

Power slot 1/2 Install redundancy power module LK922

Controller slot Install controller LK216, LK220, LK222, LK224, LK220T1

Extension slot EIIZSLOI\;SLOR , install communication expansion module LK249, LK240, LK246, LK241,
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5.1.3.2 Installation Dimension

| I~

LK133 Backplane Dimension

5.1.3.3 Technical Specifications

LK133 7-slot Backplane Module

Interface

Number of Slots |7

Physical Property

Installation Pattern Install via a screw hole

Module Dimension (W*H*D)|387.7 mm*166 mm*44.3 mmz0.5mm
Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation

5.2 Power Supply Module

5.2.1 LK921 DC Power Supply Adapter Module

The LK921 module is a redundancy power module of the new-generation programmable logical
control system. It can convert two 24VDC inputs into a 24VDC output. It is installed in the power supply
slot of the main control backplane and supplies power to the main control unit module through the
backplane.
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LK921 can be installed in the power module slot. Supports LK130, LK132 backplane.

52.1.1 Features

Input voltage: 19.2V~30VDC
Input short circuit protection

Hot swapping

Support anti-reverse insert

Indicators

Power supply input terminal

LK921 Module Schematic Diagram

Interface Specification

Interface Description
Indicators Three LED indicators, indicating the power status of input and output

Power supply input terminalTwo power supply inputs connect 24VDC power signal

5.2.1.2 Circuit Diagram

The two 24VDC power supplies input by LK921, forms a protective circuit via the slow-break fuse and
the varistor to provide short circuit protection and overvoltage protection. It outputs a 24VDC power supply
after eliminating the interfering signal via the filter circuit. After an input circuit fails, it switches to the other
one without affecting the output voltage. Thus it can realize a safe and reliable redundancy power supply

mode.
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First 24Y input

Protection

and filter circute

ol

Second 24V input

Protection

and filter circute

| " |

24V output

Power Supply Switching Module Block Diagram

5.2.1.3 Wiring

See Power Wiring.

1. Please note that operating temperature of wire should higher than 70°C.

5.2.1.4 Indicators

Instructions to LK922 Indicators

Name [Function Color |Status|Description

DCIN-1 [Indication of Input Power Supply 1{Yellow 8; ::EEE szg: 23:;2:3: 1 ]\:\;ci)l:s regularly
DCIN-2 |Indication of Input Power Supply 2|Yellow, 82 ::EEE szg: gzgz:z 2 ::i)l:s regularly.
DCOUT]{Indication of output supply power [Green 82 IEE gz:gz: ZEESB ngg: ::;:Ts regularly
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5.2.1.5 Installation Dimension

BET 147

lek

LK921 dimension figure

5.2.1.6 Technical Specifications

LK921 DC Power Supply Adapter Module

Power Input

Quantity 2

Input Voltage 19.2v~30VDC

Input Current 2A Max

Power Output

Quantity 1

::I;I'POL:;/OUtpUt Voltage 1V £ 0.2V (based on a single -channel current of 2A)

Physical Property

Installation Pattern Backplane slot

Protection key position |None

Module Dimension |5 & 166 mm *152 mm + 0.5 mm

(W*H*D)

Environmental Adaptability
Operating o070
Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation

Storage Temperature |-40°C~80°C
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LK921 DC Power Supply Adapter Module

Storage Humidity 5%~95%, with no condensation
Conditions of o i pThe equipment is intended for building in and shall be provided with a
acceptability

suitable enclosure in the end assembly

5.2.2 LK922 Redundancy DC Power Supply Module

LK922 is a 24VDC power module, which supports single power supply and redundant power supply
configuration. In redundant configuration, two input power supplies are converted to 24VDC single power
supply to provide working power for modules on backplane.

LK922 detects whether 24VDC output signal is normal through indicator status and output contact. In
case of power failure, the output contact is opened and the output power indicator is off.

LK922 can be installed in the power module slot. Supports LK130, LK132 and LK133 backplane.

52.2.1 Features

Input voltage: 19.5~60VDC
Redundant configuration

Hot swapping

Support anti-reverse insert

5.2.2.2 Appearance
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HHollySys

Indicators

Power supply input terminals

Power supply alarm output terminals

LK922 Module Schematic Diagram

Interface Specification

Interface

Description

Indicators

Two LED indicators, indicating the power status of input and output

Power supply input terminals

One power supply input connects 24VDC power signal

Power supply alarm output terminals

Dry contact indicates the status of output power supply
ON: Output power is normal
OFF: Output power failure

5.2.2.

3  Wiring

LK922 provides one input terminal and one power supply alarm output terminal, the wiring refers to
LK922 Power Wiring.

5.2.2.

4 |Indicators

Instructions to LK922 Indicators

Name |Function Color |Status|Description
inati On Input power supply is normal
DCIN Indlc?tlon of Input POWEr\ o
supply Off  |Input power supply is faulty
DCOUT|Indication of output supply power [Green |on The output supply power is normal, and DC OK contact is

closed
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Name [Function

Color |Status|Description

Off The

output supply power is faulty, and DC OK contact is
opened

5.2.2.5 Installation Dimension

=0

147

lek

LK922 Dimension Diagram

5.2.2.6 Technical Specifications

LK922 Redundancy DC Power Supply Module

Power Input

Input Voltage 19.5~60VDC
Power Output

Output Voltage 24VDC
Output voltage range 23~25.5VDC
Output Current 2A(max)

Hot Swapping Supported

Solation Voltage between Input and Output

500VAC

Physical Property

Installation Pattern

Backplane slot

Module Dimension (W*H*D)

62.7 mm *166 mm *152 mm £ 0.5 mm

Environmental Adaptability

Operating Temperature

-20°C~70°C
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LK922 Redundancy DC Power Supply Module

Operating Humidity 10%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity 10%~95%, with no condensation

5.3 Controller

5.3.1 Overview

5.3.1.1 Controller Features

LK series controller includes LK216, LK220, LK222, LK224 , and LK220T1. The controller provides
double Ethernet ports, which are connected with configuration software to download project. It can also be
used as a master / slave of Modbus TCP to communicate with other devices.

All controllers support single configuration and redundant configuration (LK216 not supported). The
basic functions of each controller are the same, and the processing speed, communication resources and
data area size are different. See Technical Specifications for details.

o | i DLK216 does not support Profibus-DP protocol, HolliTCP protocol, or redundant configuration.

5.3.1.1.1 Basic Features

B Support storage via Flash and SD card

Support dual Ethernet ports

Support Modbus TCP, HolliTCP (LK216 not supported), Free protocol and AT communication
protocol

Support the backplane bus

Hot swapping

Support SD updating

Support power fail safeguard
Support Ethernet port expansion

Support timing function

Support security and trusted function (LK220T1)
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5.3.1.1.2 Hot Swap Instructions

When using LK216-A01, LK220-G01, LK222-D01, LK224-D01 and later versions of controllers in
single rack system, modules in main control backplane not support hot swapping.

5.3.1.2 Appearance

Indicators

key switch

Battery/Capacitance box

SD card

Ethernet ports

Appearance of Controller

Interface Specification

Interface Description
Indicators Ten L-ED indicators, indicating the running status of the controller module in real
time.

Key switch Switch the working mode of the controller (RUN, PRG, REM).

The battery / capacitance box is used as a backup battery to provide power-lose

. retentive function for real-time clock data. When the controller is powered off, the

Battery/Capacitance ; . e

real-time clock data can still be maintained.
box ; . .

The max. power fail safeguard period for battery power supply is 1 year.

The max. power fail safeguard period for capacitance power supply is 7 days.
SD card Upgrade controller and store user files through SD card.

Ethernet ports

Connect programming computer to doanload project, communicate with other

devices
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5.3.1.3 Installation Dimension
447 147
-4
=
Controller Dimension
5.3.1.4 Technical Specifications
. e LK220T1
Technical Specifications LK216 LK220 LK222 LK224 (Static trust)
) Controller

Operation Speed frequency 600MHz 667MHz 766MHz 600MHz

Bit operation 15ns 10ns ms 15ns
Instruction Integer type 15ns 10ns 7ns 15ns
Execution Time |Operation

Floating- 25ns 18ns 12ns 25ns

point operation

System memory [512MB

Integrated memory
Memory (program + data)  [>"MB 32MB 64MB > 20MB

Power-loss . . . R area: 96KB; |R area: 128KB;|R area: 192KB; M

retentive memory R area: 64KB; M area: 14KB M area: 16KB |M area: 18KB [area: 20KB

10M/100M/1000M (1000M for LK220-
10M/100M/1000M G01/LK222-D01/LK224-D01 and above) 10M/100M/1000M

Ethernet

Dual network port, supports Modbus TCP, HolliTCP and communication with AT

(LK216 not support HolliTCP)
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Technical Specifications LK216 LK220  |LK222 LK 224 LSZZUTL
(Static trust)
Maximum
number of .
Maximum
master
. . . |number of
Maximum number of master- |connections is master-slave
Modbus TCP slave concurrent connections |32, maximum
; . concurrent
is 16 in each number of - .
connections is
slave )
32 in each

Communication
Connection Limit

connections is
16

Profibus-DP

Maximum
124 slave
station

Not support

Maximum 124
slave station

Maximum 124
slave station

Maximum 124
slave station

Ethernet Port Free
Protocol (Free

Protocol)

receive 8K bytes data at most

Maximum 16 connections, each connection can send and

Not supported

Configuration
scale of
communication
module

LK241
POWERLINK
master station
communication
module

LK246 Ethernet
communication
processor module

Note: the number o
quantity of LK246 c

onfigured for LK216 is 1

f LK246 configured under LK220 /LK220T1/ LK222 is no more than 2, The

Real-time Clock

Data format

YY:MM:DD:HH:MM:SS, BCD code

Clock precision

No more than 1 minute/month

@25C

Communication

Meet PCle interface, 2.5Gb/S

PCle Bus speed
Load capacity 4-channelx1
. The max. .
I(gp:gg\:)r:lrlable a2l he max. space is 32KB ;—2202?2(64KB space is ;’I;Eénax. space s
128KB
. The max. .
grl;f%&\r/:;%t;le The max. space is 32KB lh:CS?z(64KB space is ggﬁénax. space 1
Configuration P 128KB
Capacity .
Global variable 1MB IMB 6MB SMB
area (Area G)
Free variable area
(Area M) 1MB 2MB 4MB 6MB
E)Eta'” area (Area |1y 64KB Max. 96KB  |Max. 128KB |Max. 192KB
Input voltage 19.2v~30VDC
Power Supply Al
Module dissipation 400MA@24VDC

(max.)

Backup battery

Based on battery/capacitance power supply

SOE storage capacity of controller |6000
Dual-rack redundancy Supported
Protection rating IP20
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Technical Specifications LK216 LK220  [LK222 LK 224 LSZZUTL
(Static trust)
Time from the
moment when the
Starting Time  [module is powered <60 s <90 s
on to the moment
when the project
begins
Installation pattern |Backplane slot
Physical P P
Property Module dimension " .
(W*H*D) 44.7 mm*166 mm*152 mm +£0.5mm
Environmental Adaptability
Operating Temperature -20°C~70°C(LK224 is -20°C~60°C)
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation
In a single trace, 16 variables are tracked at the same time in
Online tracking a sampling group. After AT is offline, the maximum number of [Not supported

AW samples can be saved.

5.3.2 Basic Function

5.3.2.1 Indicators
Instructions to Indicators
Combined Indication
Name|Function Color [Status |Description of Indicator
indicators
PWR |Indication of power supply [Yellow On The power supply is normal
Off The power supply fails or no power.
On There is a project but not run.
RUN Indication of operating Green Slow_ There is a project and running.
pattern flashing
Off There is no projects.
On The module fails.
Indication of module Slow The module is powered up or restarted, in
ERR failure Red flashing |initialization.
Off There is no failures
s On \With force data
FRC [Forced indication Green oFf With no force daia A||| Ir}d!cat?jrst-ﬂast?]
The battery is not installed or the battery Er?nwwﬁrgp ating the
On capacity is lower than 90% of the ratings, All indicators flash
BAT |Indication of battery status |Yellow thus requiring replacement quickly: restoring
Off The ba_lttery capacity is full, in normal factory settings
operation
SDIN |Indication of SD cards Green|On The SD card has been inserted
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Combined Indication

Name|Function Color [Status |Description of Indicator
indicators

ﬁé%vr\:ing Reading/writing the data on SD cards
Off No SD cards has been inserted
on Ethernet Interface 1 has been connected

LNK1 Indication of connecting Green successfully

Ethernet Interface 1 off Ethernet Interface 1 has not been
connected yet

Slow Ethernet Interface 1 is receiving and

Indication of receiving and
ACT1 [sending data via Ethernet |Yellow
Interface 1 Off

flashing |sending data

Ethernet Interface 1 is not receiving and

sending data

Ethernet Interface 2 has been connected

Indication of connecting |~ - successfully

Ethernet Interface 2 off Ethernet Interface 2 has not been
connected yet

Slow Ethernet Interface 2 is receiving and

flashing |sending data

Ethernet Interface 2 is not receiving and
sending data

on
LNK2

Indication of receiving and
ACT2 [sending data via Ethernet |Yellow
Interface 2 Off

5.3.2.2 Key Switch

It can set the controller operation pattern via the key switch. The controller has three working patterns:
RUN, PRG and REM patterns. It can select the REM pattern as the default by make a selection via the
key switch. The key switch can be pulled out in RUN, REM, PRG patterns.

Definition of Key Switch

gg)s,ition Mode Type Definition

RUN Running Mode |controller can execute the project, but cannot modify it nor operate it via AutoThink.
REM Remote control [A user can control the project to run and stop, modify the project and conduct operations
(remote) |pattern including Force, Reset and Write-in, etc.

PRG Program Mode controlle( can stop.executing the project and ce}nnot run the project via the softwgre. It
(program) can modify the project and conduct operations including Force, Reset and Write-in, etc.

The three working patterns are specified in details below:

RUN: to run the user project, unable to stop the project via the programming software, nor to modify
the project.

B Enable output.

B The controller module executes I/O scanning and operation.
B Cannot be forced.
[ |

The human-machine interface software (that is, HMI) can write variables. The programming software
(AutoThink) cannot write variables.
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B Cannot reset and clear.
B Cannot change the operating mode of the controller module remotely via the programming software.

PRG (Programming): the project is stopped and cannot be enabled via the programming software. It
is capable of full download and increment download.

B OQutput the program mode settings.

The controller module does not execute the (scanning) task.
Create, modify and delete the task, program and routine.
Download the project or user project.

Reset and clear.

Cannot change the operating mode of the controller module remotely via the programming software.

REM: (Remote) to control the project to run and stop via the programming software. However, the
agreed initial status is that: switch from RUN to REM, with the project keeping its running; switch from
RPG to REM, with the project keeping its original stopped status. In the key is positioned at REM before
enabling the controller module, after starting the system project, the running status stays the same to that
before power off or resetting. In REM mode, it can download the project, including full download (full
download can be conducted only after stopping the running of the project) and increment download (can
be conducted when the project is running or stopped).

B Force variables.
Write variables.
Reset and clear.

Project download.

Change the operating mode of the controller module remotely via the programming software.

The controller changes the controller IEC running status by toggling the key switch, with the IEC
running status of the slave controller keeping pace with that of the controller. For example, when toggling
the key switch of the controller to the PRG position and IEC operation stops, IEC operation of the slave
controller also stops even if the key switch of the controller is not at the PRG position.

()The key switch is not allowed during the download.

53.2.3 Reset

Reset: operate the key switch in the sequence of REM—RUN—REM—RUN—REM (that is, start from
the REM position, switch twice toward the RUN position and then go back to the REM position). If the
operation is completed in 1.5s, the controller module can reset the hardware.

It can reset the project via the programming software, including the following reset methods.
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B Reset: except the power fail safeguard data (that is, to hold the retain variable), all the data shall be
recovered to their starting values.

B Cold reset: all the data including the power fail safeguard data shall be recovered to their starting
values.

B Warm reset: all the data stays in the status before resetting.
B Clear the controller: it shall delete all the projects and recover all the variables to their starting values.

Click the "Online" menu and choose a reset command. The reset commands are shown in the figure
below.

Opline @)1 Window (%) Help(H)
Towrd oad (D)
Jowrdoad User Broject
lpload User Froject

Mondi tor (070 A1t 1FE
Exit Simulation (]

v Tlebug Node
Step Over Flo
Set lebug Taslk
Erealpoint Window

Step [ut Ctrl+5ha £44FE
Step In Ctrl+F11
Erealpoint Eun Ctrl+Fs

Run to Cursor

Show Current Statement

Fun (R) FS
Stop (5] Sha £4+FE
Resat (H)

Cold Reset (T
arm Reset (f)
Clear Controller (T)

Reset Command of Online Menu

e  System running , prohibit resetting master controller !

e Inredundancy mode, reset by key switch is only effective for current controller. If master controller is reset, it
will cause master-slave switching. AutoThink reset does not cause a master-slave switch.

5.3.2.4 Restore Factory Defaults

Restore factory defaults: operate the key switch in the sequence of REM—PRG—~REM—PRG—REM.
If the operation is done in 1.5s, controller can be recovered to factory defaults. In this process, the FRC
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indicator and the BAT indicator flash alternately. After the factory defaults are recovered, the FRC
indicator and the BAT indicator stop flashing. It shall initialize the user data, clear the user files, user logic
source projects, static routing lists and control locks, etc.

By restoring the factory defaults to resolve this issue when you forget the IP address of the controller.
B Cautions

External connection must be disconnected when you restore factory defaults.
i Restoring factory defaults must ensure that the controller had no effect to the field.

5.3.2.5 Upgraded Controller in stopped state

For redundant systems, it is recommended to upgrade the firmware when the controller is in stopped
state. If the controller is configured as a stand-alone system, the firmware must be upgraded when the
controller is in stopped state.

When upgrading the redundant system, it is recommended to upgrade the master controller first. After
the master controller is upgraded successfully, the system will automatically switch master-slave controller,
and then continue to upgrade the new master controller (old slave controller ).

Users can upgrade controller firmware through SD card or AutoThink. The local controller can be
upgraded through SD card, and the remote controller can be upgraded through AutoThink.

5.3.2.5.1 SD card to Upgraded

5.3.25.1.1 Requirements
Turn key switch of master controller to PRG mode, or stop the task through autotink when key switch
is in REM mode.
5.3.25.1.2 Steps
To upgrade through SD card, please follow the following steps:
Q) Copy all files from the released CD to SD card.
Files includes: mcs.conf, crc.txt and .bin file.
(2 Insert the SD card into the SD card slot in the master controller.
3 Power off to restart the master controller or reset the controller through the key switch.

At this time, the master-slave state is switched. The firmware will be upgraded automatically and
the ERR indicator will flash slowly. When the ERR indicator is off, the firmware upgrade is
completed.

4) Repeat steps (2) ~ (3) to upgrade the new master controller.

For stand-alone system, please operate steps (2) ~ (3) to upgrade.
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5.3.2.5.2 AutoThink to Upgraded

5.3.25.2.1 Requirements

Turn key switch of master controller to PRG mode, or stop the task through autotink when key switch
is in REM mode.

5.3.25.2.2 Steps
To upgrade through AutoThink, please follow the following steps:
Q) Click [Tool]- [Assistant tool] - [Controller Operation].
The Controller Operation window will be opened as shown in the following figure.

(2) Enter the IP address of master controller.

3) In the [Firmware Upgrading] tab, click;l in the Path field to select the .bin file of controller
firmware.

4) Click the Upgrade button.

An upgrade confirmation prompt box will pop up.
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=1oi

The controller connected

Gontrol: |LK CPU x| e 128 . 0 . 0 . 250 |TestConnection

Controller information | Controller Iock| MNetwork configuration | Project upgrading Firmware upgrading | Log reading I

Upgrade | Backup |

Path: |E\LK PLCILK firmware\LK220_BO2\LK220-B02_201 | |

Upagrade |
=

@™ % Enswre firmware matches with controller. Click *Yes'
I ) if you confirm to upzrade it, and click 'Ho' if you
R want to cancel it.

Firmware Upgrading Tools for AutoThink

(5) Click Yes and the firmware file is uploaded to the controller.

Do not do anything during firmware is transfered. After the firmware file is transferred successfully,
the following prompt will pop up.

x

Firmware upgrading file 1z transferred succezszfully, and
controller starts to upgrade. Don® t power off it during
upgrading!

The Prompt box for transmission of firmware file
(6) Click OK to upgrade.

At this time, FRC indicator and BAT indicator flash slowly at the same time. When FRC indicator
and BAT indicator are off, ERR indicator starts to flash slowly. When ERR indicator is off, the
firmware upgrade is completed.

You can confirm whether firmware version is correct by reading the controller version information.
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Master-slave state is switched when the controller is upgraded successfully.
@) Repeat steps (2) ~ (6) to upgrade the new master controller.

For stand-alone system, please operate steps (2) ~ (6) to upgrade.

5.3.2.6 Upgraded Controller in Running State

Redundant systems also can upgrade firmware when the controller is in running state.During
upgrading, the master controller runs normally, and slave controller upgrades the firmware. After the
upgrade is completed, you need to manually switch the master-slave state and continue upgrading the
new slave controller (old master controller).

Users can upgrade controller firmware through SD card or AutoThink. The local controller can be
upgraded through SD card, and the remote controller can be upgraded through AutoThink.

In two upgrading methods, the master-slave state is switched by the following operations:

B When upgrading through AutoThink, after the slave controller is upgraded successfully, you can use
the master-slave switch instruction "sysmasterswitchtoslave" to manually switch master controller to
slave controller.

B When upgrading through SD card, after the slave controller is upgraded successfully, you can reset
the master controller to salve controller through the key switch.

5.3.2.6.1 SD card to Upgraded

5.3.2.6.1.1 Steps
To upgrade through SD card, please follow the following steps:
(1) Copy all files from the released CD to SD card.
Files includes: mcs.conf, crc.txt and .bin file.
(2) Insert the SD card into the SD card slot in the slave controller.
3) Power off to restart the salve controller or reset the controller through the key switch.

The firmware will be upgraded automatically. At this time, the ERR indicator will flash slowly.
When the ERR indicator is off, the firmware upgrade is completed.

After the upgrade is completed, the STDB indicator of LK240 module in slave system turns on, at
this time, master-slave state has been reestablished. Please go to step (4).

4) Reset the master controller through the key switch to trigger the master-slave switch.
See Reset for key switch reset operation.
(5) Repeat steps (2) ~ (3) to upgrade the new salve controller.

For stand-alone system, please operate steps (2) ~ (3) to upgrade.
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5.3.2.6.2 AutoThink to Upgraded

5.3.2.6.2.1 Requirements

The master-slave switch instruction should be configured in the project.

5.3.2.6.2.2 Steps
To upgrade through AutoThink, please follow the following steps:
Q) Click [Tool]- [Assistant tool] - [Controller Operation].
The Controller Operation window will be opened as shown in the following figure.

(2 Enter the IP address of slave controller.

3) In the [Firmware Upgrading] tab, click;l in the Path field to select the .bin file of controller
firmware.

4) Click the Upgrade button.
An upgrade confirmation prompt box will pop up.

i

The controller connected
Control; ILKCF‘U = |p;| 128 . 0 . 0 . 250 Test Connection

Controllerinformationl Controllerlock] Metwork conﬁgurationl Project upgrading Firmware upgrading |Log readingl

Upgrade | Backup |

Path: |E\LK PLCILK firmware\LK220_B0O2\LK220-B02_201 | |

Upagrade |
5

™% Enzwre firmware matches with contreller. Click *Tes'
I ) if you confirm to upgrade it, and click “Ho' 1f you
R want to cancel it

Firmware Upgrading Tools for AutoThink
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(5) Click Yes and the firmware file is uploaded to the controller.

Do not do anything during firmware is transfered. After the firmware file is transferred successfully,
the following prompt will pop up.

x

Firmware upgrading file 15 transferred successfully, and
controller starts to upgrade. Don® t power off it during
upgrading!

The Prompt box for transmission of firmware file
(6) Click OK to upgrade.

At this time, FRC indicator and BAT indicator flash slowly at the same time. When FRC indicator
and BAT indicator are off, ERR indicator starts to flash slowly. When ERR indicator is off, the
firmware upgrade is completed.

You can confirm whether firmware version is correct by reading the controller version information.

After the upgrade is completed, the STDB indicator of LK240 module in slave system turns on, at
this time, master-slave state has been reestablished. Please go to step (7).

@) Monitor master controller through AutoTink, execute the "sysmasterswitchtoslave" instruction to
switch the master controller to the slave controller.

Qoo
syshlasterSwitchToSave

syshlasterSwitchToSave
Er EMO

EN_R Y C=TRUE
SwitchFlag=TRLIE SwitchFlag Error —| Error=0

Trigger instruction to execute

(8) Repeat steps (2) ~ (6) to upgrade the new salve controller.

For stand-alone system, please operate steps (2) ~ (6) to upgrade.

5.3.2.7 Backup Battery

The front panel of controller is provided with a backup battery slot. The user can choose to insert the
LK102 battery power box or the LK103 capacitance power box. The backup battery can provide power fail
safeguard for the real-time clock data. Upon the power loss of the controller, the real-time clock data can
still be kept. The max. power fail safeguard period for battery power supply is 1 year. The max. power fail
safeguard period for capacitance power supply is 7 days.

In case of low battery, BAT indicator shall give an alarm. Check the battery regularly and replace it
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timely, ensuring that power fail safeguard can work well. See LK102 and LK103 Modules for battery
replacement.

5.3.2.8 Timing Function

5.3.2.8.1 NTPtiming

In the main and standby systems, the controllers need to be connected to the timing server. The
controller establishes the time calibration connection through the IP address of the time calibration server
and sends the timing request periodically to keep time synchronized with the clock source of the server.

LK921 LK249 LK240 LK241 LK246 LK921 LK249 LK240 LK241 LK246
DC LK220 | Profibus| Redundan{POWERLIN| Ethernet DC Lk220 | Profibus| Redundan|POWERLIN| Ethernet
Power |Controllerj -DP cy K Master |Communi Power |Controller] -DP cy K Master |Communi
Supply | Module | Master Synchroni|Communic| cation Supply | Module | Master Synchroni|Communic| cation
Adapter Module | zation ation  |Processor Adapter Module | zation ation  |Processor
Module | Module | Module Module | Module | Module
s I I o_m o m m_m oo [ I I m_m oo o m oo GPS satellite
o
Switch
CEEEEEE (@)
ooooogoo|@o
NTP timing
NTP timing NTP timing

/ Third-party time server

NTP Timing of Controller

5.3.2.8.2 Configuration Settings

Q) Click Online menu.
(2 Select [NTP settings] command.

The settings dialog box will pop up.
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x

MTP Enable: v

NTP Server Address: |125 0 .0 . 280

MNTP Cycle Time: IUD:U‘1:UU j
OK | Cancel |

NTP Settings

3) Check the "NTP Enable" option.
4) Enter the IP address of the NTP timing server.

(5) Please select a time value of hour, minute or second, and click the adjust button to increase or
decrease the value.

You can also enter the time value manually. It can be set from 00:01:00 to 23:59:59.
NTP Cycle Time must be set to UTC time.
(6) After setting NTP parameters, please download project to the controller.

At this time, NTP timing function takes effect.

5.3.2.9 Power Fail Safeguard

The MRAM memory of controller provides power fail safeguard. When controller module is running,
the MRAM memory will backup and save the data from the SRAM memory periodically. It can still keep the
data after the controller module is power off.

In case the user sets Power Fail Safeguard when defining the variables in the AutoThink
programming software, the controller can provide power fail safeguard for the real-time numerical of the
retain-type variables in the user program. After restarting the power-failed controller module, the retain-
type variables can be recovered to the values before power loss, with other variables recovered to their
initial values.

£¥ Main(PRG).id
Mo. ‘ariable Name Address ariable Description \ariable Type Initial WValue Power Fail Safeguard
0004 p BOOL Tl FALSE T | FALSE j

FALSE

Setting Power Failure Retention

R area and a segment of address in M area supports power fail safeguard, and the size of data area
supported by each controller is different, as shown in the table below.
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Power Fail Safeguard Area

Power fail

safeguard |LK216 LK220 LK220T1 LK222 LK224

area

R area 64KB 64KB 192KB 96KB 128KB
%MB0~%MB4095(4KB) [%MB0~%MB4095(4KB) |%MB0~%MB10239(10KB) [%6MB0~%MB6143(6KB)|%MB0~%MB8191(8KB)

M area %MB100000~%MB1102(%MB100000~%MB1102|%MB100000~%MB110239(|{%MB100000~%MB1102|%MB100000~%MB1102

39(10KB) 39(10KB) 10KB) 39(10KB) 39(10KB)

5.3.2.10 Redundancy Data Area

The task cycle is set to 50 ms, the maximum matching redundancy data is 512KB. The redundancy
data increases each 100KB with the task cycle increasing10 ms. That is, task cycle corresponding to the
612KB redundancy data is 60ms. Redundancy data includes all data which in N area, R area, | area, Q
area, between %MBO0 and maximum variable address defined in M area. Among them, the direct address
used directly in M area and address accessed by Modbus TCP does not belong to redundant data when
using the M area address, the maximum variable address represents the size of the entire M area. If only
the address% MB999 is used between address% MBO0 ~% MB1000, the all address between % MBO
~%999 are redundant. You should pay attention to avoid that overmuch data area is wasted and effect
redundancy rate when you define a variable in M area.

Variables which have been deleted in N and R area are not released, and you can execute full
compilation to reduce the memory occupied by variables.

Stop data redundancy between master and slave frame when IEC running cycle not matches with the
size of the engineering data area configured. The function block sysGetRedState report the error code 130.

5.3.2.11 Modbus Communication Settings

5.3.2.11.1 Configure Modbus TCP MASTER

You can set parameters for the slave station modules and Modbus TCP master station
communication. In the AutoThink programming software, double click the created [ModbusTCP_MASTER]
master station node under the controller tree node, open the master station configuration window, as
shown in figure.
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MODBUSTCP_MASTER(MODBUSTCP_MASTER)

ModbusTCP master station configuration | Information |

—Modbus-TCP

Response timeout (ms): 1000 3

. _ I—j
Socket timeout (ms): 104 =

. _ I =1
Reconnection number: 0 =i
Polling interval (ms): | 100 3

Master Station Communication Parameter Settings
B Response timeout (ms): the allowed delay response time after the ModbusTCP master station sends
a request frame. The default value is 1000, with a range of 10~2,147,483,000.

B Socket timeout (ms): TCP/IP connection Socket timeout. Default value is 100, with a range of
10~2,147,483,000.

B Reconnection number count: number of times that the master station re-sends the request upon an
abnormal response made by the slave station. The default value is 0, with a range of 0~ 10.

B Polling interval: the time interval from the moment when the ModbusTCP master station receives the
response frame from the slave station to the moment when it sends the next request frame (LK246
polling interval is the interval time between two request frames). If the response made by the slave
station is timed out for the last frame, then the master station can ignore the time interval and send
the request frame directly. The default value is 100, with a range of 100~2,147,483,000.

For cycle instruction, the Polling interval does not take effect, and the Cycle Time is used as the

polling interval.

To ensure the validity of the polling interval, you should note the following points in configuration:

B |tis suggested that you need to use less instructions to read data from slave station, in other words,
each read instruction to read more data.

B |f slave station has been configured, please ensure that communication link is normal between the
master and slave, and slave stations run fine. If the slave station does not exist, to delete the
configuration of slave station.

B Theoretical calculation formula of polling interval in worst case: 80ms * the number of instruction
configured in slave station (Note: if all slaves run fine, the worst value is not reached).

5.3.2.11.1.1 MODBUS TCP Slave Station Configuration

Right click the slave station that is added under the [ModbusTCP_MASTER] node, open the
ModbusSLAVE_TCP window, as shown in figure.
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MODBUSSLAVE_TCP(0.0.0.0:MODBUSSLAVE_TCP)

ModbusTCP slave station configuration | ModbusTCP slave station channel | ModbusTCP slave station VO mapping | Information

—Modbus-TCP

Slave IP address:

Slave IP address2: I g .o .0 .0

Unit TD[1..247]: | 1

Response timeout (ms): I':'

Port number: I 502

ModbusSLAVE_TCP Slave Station Configuration Window

B Slave IP address: IP address of the slave station requested by master station, which is set according
to the actual IP address of slave station. Two IP addresses can be configured. Select one way to
connect and the other way as standby. If the first IP is not successful, try to connect second IP.

B Unit ID: Modbus TCP Protocol Unit ID. The default value is 1, with a range of 1~247.

B Response timeout (ms): the allowed delay response time after the ModbusTCP master station sends
a request frame. The default value is 0, with a range of 0~2,147,483,000.

B Port number: Modbus TCP protocol port number. The default value is 502, with a range of 1~65,535.

5.3.2.11.1.2 Add Command Parameter

In the Modbus master communication mode, the maximum number of slave station connected to
each controller model is different, as shown in follows table. Each slave stations can be configured with up
to 32 orders.

Maximum Number of Master-Slave Connections

Module Maximum number of master-slave concurrent connections
LK216/LK220/ LK220T1|16 for master-slave in each

LK222 32 for master, 16 for slave

LK224 32 for master-slave in each

LK246 64 for master-slave in each
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Device Properties

Optional orders

Order properties

Trigger
Read Register

Offzet

Error Handling

Write Register

Offzet

M Read Coil(loox, 01H)

- Read Discrete Inputs(1x000 02H)

- Read Holding Registers(4xooo, 03H)
- Read Input Registers(3xo00o: 04H)

- Write Single Coil{0xooor, 05H)
- WWrite Single Register(dxoo 06H)

- Write Multiple Coils{0x00 0FH)

- WWrite Multiple Registers(4xooo, 10H)

- Readrite Multiple Registers(4xooo, 17H)

Parameter bytes

>
Current walue Maximurm
Mumber of order 0 12
9
| Cycle ﬂ Cycle Time (ms) 100

}

Length 1

| Hold

—

Length 1

| OK | Close

Optional Command List of Slave Station

Choose the instructions in Optional Orders list, and set parameters, click OK to complete adding.

Functional Code

Function Code DELE Function
Area
Read Caoill 0 Read the status (ON/OFF) of 1~2000 (0x07D0) continuous logic coils
XXXX .
(Oxxxx, 01H) from a remote device
Read Discrete Inputs Read the status (ON/OFF) of 1~2000 (0x07D0) continuous discrete
Ixxxx | .
(Ixxxx, 02H) inputs from a remote device
Read Holding Registers 4 Read the binary values for 1~125 (0x007D) continuous holding registers
XXXX .
(4xxxx, 03H) from a remote device
Read Input Registers Read the binary values for 1~125 (0x007D) continuous input registers
3XXXX .
(3xxxx, 04H) from a remote device
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Function Code Data Function
Area

write Single Colil Oxxxx  [Force to set a single coil output as ON or OFF in a remote device

(Oxxxx, 05H)

Write Single Register Force to write a binary value into a single holding register in a remote
AXXXX :

(4xxxx, 06H) device

Write Multiple Coils - Force to set each single coil in a group of coils (1~1968 pcs) as ON or

(Oxxxx, OFH) OFF in a remote device

Write Multiple Registers Force to write a binary value into a continuous register (1~123 pcs) in a
AXXXX .

(4xxxx, 10H) remote device

Read/Write Multiple Registers 4 Read or Write a binary value from a continuous register (1~118 pcs) in a

XXXX .
(4xxxx, 17H) remote device

B The channel value for a coil and discrete command is digital. The channel value for a register is

analog.

Instruction Parameters

Parameter
Name

Parameter
Value

Default

Description

Name of Commands
Having This Parameter

Trigger

Cycle,Rising
Edge,High
Level

Cycle

Period: The master station polls the slave station
periodically, sending and receiving command data
Rising edge: When the rising edge trigger is selected,
the BOOL type trigger variable is automatically
generated under the corresponding channel of
[ModbusTCP Slave I/0 Mapping]. When the variable
has a rising edge, the master station polls the slave
station to send and receive instruction data.The user
needs to configure the logic triggered by the rising
edge, and set the high and low time reasonably
according to the number of configured instructions and
the set instruction timeout time, otherwise the rising
edge will not be detected

High level: When high level trigger is selected, the
BOOL type trigger variable is automatically generated
under the corresponding channel of [ModbusTCP
Slave I/0 Mapping]. When the variable is high level,
the master station polls the slave station and sends
and receives command data

Cycle Time

0~65,535

100

The cycle time for the master station to poll the slave
station, which can be set when the trigger is
"period".The cycle time must be set as an integral
multiple of task cycle, for controllers, the value must be
=>100. For LK246, the value must be 210.

For cycle instruction, the Polling interval does not take
effect, and the Cycle Time is used as the polling
interval

Error
handing

Hold, Clear

Hold

Hold: keep the current data upon an abnormal
response
Clear: clear the current data upon an abnormal
response

Read and
write start
address

0~65,535

The Modbus Initial Address corresponding to the slave
station

Read and
write switch
length

1~2000

Number of channels corresponding to the slave
stations relating to the length value

Read Coll
Read Discrete Input
\Write Multiple Coils

Read and
write analog

1~125

Number of channels corresponding to the slave
stations relating to the length value

Read Holding Register
Read Input Register
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Parameter |Parameter Default|Description Name of C.ommands
Name Value Having This Parameter
length \Write Multiple Register
Read start The Modbus Initial Address of Read Memory Area

address 0~65,535 0 Corresponding to the slave station

\Write start 0-65.535 0 The Modbus Initial Address of Write Memory Area

address ’ Corresponding to the slave station Read/Write Multiple
lF:re]Z(tjhanalog 1~118 1 Number of Channels Reading Analog Data Register

l\/e\/rzlgt;:‘hanalog 1~118 1 Number of Channels Writing Analog Data

o Read: Master station data memory area | and M.

o Write: Master station data memory area Q and M.

Modbus start address= first address in command data area + Read and write start address, Modbus
end address=zero address in command data area +Read and write start address+Read and write length.

Taking the Read Discrete inputs (1xxxx,02H) command for instance, Read and write start address is
set as 10, Read and write switch length is set as 20, then Modbus start address is 10,001+10, that is,
10011. Modbus end address is 10,000+10+20, with the address range of 10,011~10,030.

5.3.2.11.2 Configure Modbus TCP SLAVE

You can configure Modbus TCP communication parameters.

In the AutoThink programming software, double click the created [ModbusTCP_SLAVE]slave station
node under the controller tree node, open the ModbusTCP_SLAVE slave station configuration window, as
shown in figure.

ODBUSTCP_SLAVE(MODBUSTCP_SLAVE)

Timeout (ms}:

Slave port:

Unit 1D

— Configuration parameters

ModbusTCP zlave station configuration | Infermation

|2unu

dagaa

|502

|1

master station. The default value is 2000ms, with a range of 0~2,147,483,000.

Open Configuration Window for ModbusTCP_SLAVE Slave Station

B Timeout (ms): the time interval in which the slave station has not received the data sent by the master
station. If the set time is exceeded, the slave station disconnects the communication link to the

B Slave port: Modbus TCP protocol port number. The default value is 502, with a range of 1~65,535,
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where 1200 is used to communicate with AT, not be configured to slave port.
Unit ID:Modbus TCP Protocol Unit ID. The default value is 1, with a range of 1~247.

Data areas which is accessed by Modbus TCP slave protocol include that input area (I area), output

area (Q area), middle area (M area).

The three data areas are accessed by BOOL data or WORD data. Mapping relations between the

data areas and Modbus TCP slave protocol is as shown in table.

Mapping Relations between the Data Areas and Modbus Address

Mapping X (register type)
Data area |Type |Address range Modbus address Relation selection
%1X0.0,... %I1X0.7 X0000,...X0007
| %IX |BOOL |%IX1.0,... %IX1.7 X0008,...X0015 IXm.n: m*8+n |Read-only, X selects 1
area ...%IX374.7 ...X2999
%IW [WORD|%IWO0, %IW2,...%IW5998 X0000, X0001,...X2999 (IWm: m/2 Read-only, X selects 3
%QX0.0,...%QX0.7 X0000,...X0007 .
%QX [BOOL [%QX1.0....%QX1.7 X0008.....X0015 QXm.n: m*8+n Sgggtggd Write, X
;?rea .. %QX374.7 ...X2999
9%QW[WORD|%QWO, %QW2,...%QW5998  [X0000, X0001,...X2999 [QWm: m/2 sR(j:gtsrzlld Write, X
%MXO0.0,...%MX0.7 X3000,...X3007 MXm.n: Read-only, X selects 1
%MX |BOOL [%MX1.0,...%MX1.7 X3008,...X3015 m*8+.nJ;3000 Read and Write, X
M ...%MX7816.7 ...X65535 selects 0
area MWm: Read-only, X selectes 3
%MW|WORD|%MWO0, %MW?2,...%MW125070[X3000,X3001,...X65535 m/2+3.000 Read and Write, X
selects 4

@

The following four cases describe the mapping relationship through examples :

Read switch data in | area (or write Q area): such as reading a piece of data beginning from % 1X2.6
(or writing % QX2.6),you need to reference mapping formula for BOOL type data in | area (or Q area),
reading (or writing) slave start address in the master station to fill should be: 2 * 8 + 6 = 22.

Read analog data in | area (or write Q area): such as reading a piece of data beginning from % IW8
(or writing % QWS8),you need to reference mapping formula for WORD type data in | area (or Q area),
reading (or writing) slave start address in the master station to fill should be: 8/2 = 4.

Read and write switch data in M area: such as reading and writing a piece of data beginning from %
MX2.6, you need to reference mapping formula for BOOL type data in M area, reading and writing
slave start address in the master station to fill should be: 2 * 8 + 6 + 3000 = 3022.

Read and write analog data in M area: such as reading and writing a piece of data beginning from %
MW1000, you need to reference mapping formula for WORD type data in M area, reading and writing
slave start address in the master station to fill should be 1000/2 + 3000 = 3500.

The read and write start address add the data length no greater than 3000 byte when the | area or Q area is

accessed in slave station.

When data in input area of the 10 slave station is used, the slave is online as the prerequisite (the information

is obtained from the S area) and the diagnosis information of the slave station is viewed (online state and diagnosis

information of the 10 slave stations under the LK249 are obtained via the function block), to ensure that the read
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data is normal.

5.4 Extension Module

5.4.1 LK249 Profibus-DP Master Station Communication
Module

LK249 is a Profibus-DP master station communication module of programmable logical control
system of the new-generation LK Series. The module has 2 DB9 communication interfaces, supporting
Hollysys Profibus-DP master station communication protocol. It can be connected to up to 124 slave
stations. It is connected to the main control backplane via the bus connector.

54.1.1 Features

B Support the Profibus-DP master station communication protocol

B Two DB9 interfaces

132



|5 ki

5.4.1.2 Appearance

Indicators

DB9 ports

LK249 Module Schematic Diagram

Interface Specification

Interface |Description

Indicators|Five LED indicators, indicating the running status of the LK249 module in real time

DB9 ports|Two DB9 ports, connecting two redundant Profibus-DP bus
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5.4.1.3

447

16

LK249 Module Dimension

54.1.4 Indicators

Installation Dimension

142

Instructions to Indicators

Name|Function Color |Status Description
— On The power supply works regularly.
PWR [Indication of power supply Yellow off The power fails/not powered on
Slow. The module is working properly.
RUN |Indication of operating pattern Greenlflashing '
On/Off The module fails.
— . On The module appearance fails.
ERR |Indication of module failure Red off The module is free of failures.
Slow DP Communication Interface 1 is
DP1 Indication of data sending/receiving via DP Green flashing  |sending/receiving data
Communication Interface 1 DP Communication Interface 1 does not
On/Off .
send/receive data
Slow DP Communication Interface 2 is
bpy |Indication of data sending/receiving via DP Green flashing  |sending/receiving data
Communication Interface 2 On/Off DP Communication Interface 2 does not

send/receive data

B Slow flashing: with a frequency of 1Hz

B Quick flashing: with a frequency of 4Hz
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5.4.1.5 Operating Principle

The DB9 interface of the LK249 module receives the data sent from the 1/0 device. Upon conversion
via RS485, the signal is converted into a signal supported by the bottom protocol, with the interfering
signal coming from the field eliminated via an isolator. The signal is transmitted to MUC for processing.

DB |-— = RS485 Transceiver|l-——w= [solator |[e— =

MU

DB9 RS485 Transceiver 4———m| [solator |—»

LK249 Internal Schematic Diagram

The DP master station in the mainframe is in operation. The DP master station in the slave frame is in
the listening mode. The data is synchronized periodically between the DP master stations. When the
controller switches between the master and slave machines, the DP master station also switches
accordingly.

54.1.6 Terminal Definition

The LK249 module has two DB9 interfaces with each redundancy, which used to connect the 10
devices and DP master station communication module in the redundancy cabinet.

DB9 Interface Schematic Diagram
DB9 Pin Signal Definition

Pin [Signal Definition|Description
1/4/9INC Not used

2. 3|DP+ DP signal positive

5 DP1_GND Signal grounding

6 DP1_5V 5VDC power supply,
7,8 |DP1- DP signal negative
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5.4.1.7 Diagnosis

B | K249 can diagnose the following functions: module status diagnosis (module failure).

B Internal module failure (FPGA failure, PCle link failure).

B Dual DP link break failure.

54.1.8 Set Baud Rate

In the AutoThink software, double click the configured DP_MASTER node under the [Hardware
Configuration] node, open the device information window, as shown in figure to set the Baud rate.

The Baud rate is the communication rate between the controller and the 10 device. It can be set as
187.5, 500, 1500, 3000 and 6000 (unit: Kbps).

_MASTER(DP_MASTER)

Device Configuration | Information I

Project

Protocol name
Port

Baud rate
TSL(O~E5535)

kin TSDR{0~E5535)
iz TSDR(O~E:5535)

DP_MASTER
COhd

5.4.1.9 Technical Specifications

Contert

DP_MASTER Device Information Window

LK249 DP Master Station Communication Module

System power supply

Input Voltage 19.2v~30VDC
Consumption(max) 200mA@24VDC
DP bus

Number of Channels 2

Physical Interface

1 double-layer DB9 receptacle

Communication Rate

187.5kbps, 500 kbps, 1.5M bps, 3Mbps,
6Mbps

PCle Bus

Communication Speed

Meet PCle interface, 2.5GT/s

with a load capacity 1-channel X1
Protection Rating

Protection Rating |IP20
Hot-swappable

Hot Plug |Supported

136




r&ﬂs}

LK249 DP Master Station Communication Module

Dual-network Redundancy

Dual-network Redundancy

The DP bus supports redundancy

Starting Time

Time from the moment when the module is powered on to the moment
when initialization is done

<10s

Physical Property

Installation Pattern

Backplane slot

Module Dimension (W*H*D)

44.7mm*166mm*152mm+=0.5 mm

Weight

365 g

Environmental Adaptability

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

5.4.2 LK240 Redundancy Synchronization Module

LK240 is the redundancy synchronization module in the large-scale PLC redundancy system. It is the

dedicated module for data synchronization between the main frame and the slave frame in the

redundancy system. Redundancy communication between the main frame and the slave frame can be
realized via respective redundancy synchronization modules by taking optical fiber as the medium. It is

connected to the main control backplane via the bus connector.

54.2.1 Features

Determine the master/slave mechanism
Support gigabit optical fiber communication

Support 2-channel fiber interfaces

Support anti-reverse insert
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5.4.2.2 Appearance

Indicators

DIP switch

Fiber ports

LK240 Module Schematic Diagram

Interface Specification

Interface [Description
Indicators |Ten LED indicators, indicating the running status of the LK240 module in real time

DIP switch|Set controller as A rack or B rack
Fiber ports{Two redundant optical fiber ports for redundant data communication between master and slave racks
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5.4.2.3 Installation Dimension

447 147

-0 E
=
LK240 Module Dimension
5.4.2.4 Indicators
Instructions to Indicators

Name(Function Color [Status Description

On The power supply is normal
PWR (Indication of power supply Yellow

Off The power supply fails.

On/Off The firmware does not work regularly.
RUN (Indication of operating pattern Green

Slow flashing[The firmware works regularly.

On The module fails.
ERR |Indication of module failure Red

Off The module is free of failures.

On/Off Redundancy communication fails.
RDNT|Indication of redundancy communication Green —|Redundancy communication work

Slow flashing

regularly.

On The current controller is in standby mode
STDB|Indication of master-slave status of controllers |Green|Off The current controller is in operating mode

Slow flashing|The master-slave status is not determined.
A/B |Indication of Machine A/B Green|On The current controller is Machine A
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Name|Function Color |Status Description

Off The current controller is Machine B
TX1 [Indication of data sent via Fiber Interface 1 Green|Slow flashing|Fiber Interface 1 is sending data
RX1 [Indication of data received via Fiber Interface 1|Green|Slow flashing|Fiber Interface 1 is receiving data
TX2 [Indication of data sent via Fiber Interface 2 Green|Slow flashing|Fiber Interface 2 is sending data
RX2 [Indication of data received via Fiber Interface 2|Green|Slow flashing|Fiber Interface 2 is receiving data
B Slow flashing: with a frequency of 1Hz
B Quick flashing: with a frequency of 4Hz
5.4.2.5 Operating Principle

Upon signal conversion via the Ethernet transceiver, the data from the fiber interface is transmitted to
FPGA for logical processing, which is then transmitted to the controller module via the PCle backplane
bus.

SRAN

LPC2214

16 Bits Local Bus

16 Bits Local Bus

FPGA

PGMI

PHY

PGMI

SFF

BHY

Pcle

Backboard

R5-485

SFF

LK240 Module Block Diagram

Optical fiber interface in two redundant communication modules is connected by special optical cable
to data communication. The two links work redundantly. When a link failure and another link without fault,
it can switch to normal link automatically with the switching time no more than 10ms, thus improving the
reliability of continuous system operation.

140



réﬁﬂa

Frame A Frame B
Redundancy Redundancy
communication module communication module
Fibser Fiber Fiber Fibyer
interface interface interface interface

' T [ [

Redundancy Communication Schematic Diagram

5.4.2.6 Wiring

The LK240 redundancy synchronization module has two optical fiber communication interfaces, both
of which are standard LC fiber interfaces, based on a communication rate of 1Gbps and above. Each fiber
interface includes one TX and one RX, which are cross connected to the redundancy synchronization
module of another frame, with one as the sender and the other as the receiver. Take a fiber interface for
instance, as shown in figure.

Master frame Slave frame
FIBEE X1 FIBER X1
RX¥1 TH1 RX1 TX1

LK240 Optical Fiber Connection
Definitions of LK240 Cable Ports

Port Identifier[Meaning

TX1 Transmitting end, Channel 1
RX1 Receiving end, Channel 1
TX2 Transmitting end, Channel 2
RX2 Receiving end, Channel 2

5.4.2.7 Set A/B Frame

It can set the current controller as Machines A or B via the two-bit DIP switch on the front panel.

5Y5-A  5Y5-B

Series A/B DIP Switch Schematic Diagram

B Switch to the SYS-A position, set the current controller as Machine A.
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B Switch to the SYS-B position, set the current controller as Machine B.

You need to restart the controller in current frame to make settings effective after the A/B DIP switch
was modified.

5.4.2.8 Master-slave Determination

When the redundancy synchronization module is powered on with no fault in current, it can determine
whether the module that is newly powered on is the master or the slave machine according to the
following principle. The master-slave determination principle (with a descending priority) is:

B The last running status of the controller. When the last redundancy is regular, then the master-slave
status is kept unchanged.

B The module involved in a project is the master one.

B When a dual-machine project and the last running status are same, then Machine A is the master one.
(It is recommended that, in case of dual frame operation, it shall firstly power up the mainframe, then
power up the slave frame after the mainframe works regularly.

5.4.2.9 Conditions of Master-slave Switchover

In the following cases, master switches to slave when the slave station works normally. The switching
process is non disturbance, which will not affect the output of the control process.

B Conditions of triggering master-slave switchover
o  Power failure (One controller module is power off).
o  Major failure in the controller (PCle link failure, FPGA failure).
o  Plug and pull the module on the backplane.
o Any module failure on the backplane.

o  Communication link failure in the DP master station module (dual-DP link break failure, PCle
link break failure in the DP module, FPGA failure).

o  Dual Ethernet connection is broken.

o  Call the sysMasterSwitchToSlave (master-slave switchover) command in AutoThink to make
a switchover.

RTC of master and slave controllers are redundant. Configure SET_ RTC function block to calibrate
RTC of master controller, the RTC is automatically redundant to the slave controller. Refer to SET_RTC
function block.

5.4.2.10 Technical Specifications
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LK240 Redundancy Synchronization Module

System power supply

Input Voltage 19.2v~30VDC

Consumption(max) 250mA@24VDC

Fiber Interface

Number of Channels 2

Interface Type LC type

Media Redundancy Supported

PCle Bus

Communication Speed Meet PCle interface, 2.5GT/s
with a load capacity 1-channel X1

Protection Rating 1P20

Hot Plug Supported

Starting Time

Time from the moment when the module is powered on to

the moment when initialization is done <10s

Physical Property

Installation Pattern Backplane slot

Module Dimension (W*H*D) 44.7 mm*166 mm*152 mm + 0.5 mm
Weight 365 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity 5%~95%, with no condensation

5.4.3 LK241 POWERLINK/PL-LINK Master Station

Communication Module

LK241 is a POWERLINK/PL-LINK master station communication module, which exchanges data with
the controller through the high-speed backplane bus. The POWERLINK/PL-LINK master station
periodically polls the POWERLINK/PL-LINK slave station, reads the input data from the slave station, and
writes the output data issued by the controller. POWERLINK/PL-LINK network supports ring network
redundancy mode.

LK241 can realize POWERLINK/PL-LINK ring network through SP100-2FP4T-SFP switch or LK235
module. When configuring the SP100-2FP4T-SFP switch ring network, it can support up to 32 switches,
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and each switch supports connectiing 4 LK235 POWERLINK/PL-LINK interface modules. When
configuring the LK235 ring network, it can support up to 40 LK235 POWERLINK/PL-LINK interface

modules.

5431

Features

H 2 POWERLINK/PL-LINK Ethernet interfaces

B POWERLINK/PL-LINK master station communication protocol

B Support ring network redundancy mode

5.4.3.2

Appearance

Indicators

Ethernet ports

LK241 Module Schematic Diagram

Interface Specification

Interface Description
Indicators 8 LED indicators, indicating the running status of the LK241 module in real time
Ethernet 2 POWERLINK/PL-LINK Ethernet interfaces for connecting POWERLINK/PL-LINK slave stations or
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Interface Description

ports

switches

5.4.3.3 Installation Dimension

166

BT

ECE

145

LK241 Module Dimension

5.4.3.4 Indicators

Instructions to Indicators

Name|Function Color [Status |Description
— On The power supply is normal
PWR (Indicat f I Yell
ndication of power supply ellow, off Power failure
Flashing|The module is normal
RUN |Indication of operating pattern Green|On Module c_onf_lgur_atlon Is unsuccessful or
communication is abnormal
Off Firmware failure
On Module failure
ERR |Indication of module failure Red
cat . " Off No fault detected
Local equipment state:
On: indicating that the POWERLINK/PL-
— L LINK ring network is closed
RING [[ndication of POWERLINK/PL-LINK link ring Green|On/Off |Off: indicating that the POWERLINK/PL-
network status . .
LINK ring network is open
Opposite equipment state:
The indicator is always on
Indication of connecting POWERLINK/PL-LINK on Ethernet interface 1 has been successfully
LNK1 [Ethernet interface 1 Green connected
Off Ethernet interface 1 is not connected
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Name|Function Color [Status |Description
L . . . Ethernet interface 1 is sending and
Indication of receiving and sending data via On receiving data 9
ACT1|POWERLINK/PL-LINK Ethernet interface 1 Yellow -
Off Ethernet interface 1 does not send or
receive data
Ethernet interface 2 has been successfull
LNK2 Indication of connecting POWERLINK/PL-LINK On y
i Green connected
Ethernet interface 2 - -
Off Ethernet interface 2 is not connected
Ethernet interface 2 is sending and
L . . . On L
ACT2 Indication of receiving and sending data via vellow receiving data
POWERLINK/PL-LINK Ethernet interface 2 off Ethernet interface 2 does not send or
receive data
5.4.3.5 Technical Specifications

LK241 POWERLINK/PL-LINK master station communication module

System Power Supply

Input Voltage 19.2v~30VDC
Module Power Consumption (max) 300mA @24VDC
Ethernet

Number of Channels 2 way

Physical Interface Shield RJ45
Communication Rate 100Mbps

Protocol

POWERLINK/PL-LINK industrial Ethernet protocol, support ring
network redundancy

Allowable Cable Length

<100 m

Number of Connected Slaves

LK235 Ring Network

Up to 40 LK235 POWERLINK/PL-LINK interface modules

SP100-2FP4T-SFP Ring Network

Up to 128 LK235 POWERLINK/PL-LINK interface modules

Polling Period

Number of Slave Stations Pol!lng Self healing time of ring network(ms)
period(ms)
40 (ring network without switch) 3 Take the Ia_rger value of 3 polling cycles and 3
response time
128 (switch ring network) 7 Take the Iqrger value of 3 polling cycles and 3
response time

PCle Bus

Communication Speed

Meet PCle interface, 2.5GT/s

Load Capacity 1X1
Module Hot Swap Supported
Diagnostic Demand

Redundant Switching Time <100 ms
Start Time

Time from module power on to completion of <20's

initialization

Physical Characteristics

Installation Location

Main control backplane expansion module slot

Module Size (W*H*D)

44.7 mm*166 mm*152 mm+0.5 mm
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5.4.4 LK241M HolliTCP Master Module

LK241M is the communication module of HolliTCP master station, which interacts with the controller
through high-speed backplane bus. The HolliTCP master station periodically polls the HolliTCP slave
station, reads the slave station input data, and writes the output data sent by the controller.

The LK241M provides two redundant 100Mbps Ethernet ports, forms a control network with LK235M,
industrial switches, and supports up to 64 LK235M modules.

Module installed in the main control back communication expansion slot, support up to 1 LK241M.

5441 Features

B 100 Mbps Ethernet Portal
B Support for the HolliTCP master protocol

B Port support redundancy

5.4.4.2 Appearance

HHollySys

Indicators

Ethernet ports

LK241M Module Schematic Diagram
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5.4.4.3

5.4.4.4

Interface Specification

Interface

Description

Indicators

8 LED indicators, indicating the running status of the LK241M module in real time

Ethernet ports

2-way HolliTCP Ethernet interface for connecting to HolliTCP slave or switch

Installation Dimension

44 F 147

1685

LK241M Module Dimension

Indicators

Instructions to Indicators

Name|Function Color |Status |Description
The power
Indication of On supply is
PWR power supply Yellow normal
Off Power failure
Flashing The module is
L normal
Indication of Vodul
RUN |operating  |Green o ”ﬁto
pattern Off controller
communication
is exception
Indication of Ethernet
connecting interface has
POWERLINK On been
LNK1 Ethernet Green successfully
interface 1 connected
Off Ethernet
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Name|Function Color [Status [Description
interface is
not connected

Indication of _Ethernet _
receiving and on |nterf_ace is
sending data sending and
via receiving data

ACT1 POWERLINK Yellow Ethernet

Ethernet off interface does
interface 1 not send or
receive data
Ethernet
Indicati f interface has
Conreeng’ | fon oeen
successfull
LNK2 |POWERLINK|Green connected y
Ethernet Ethernet
interface 2 ; .
Off interface is not
connected
L Ethernet
Indication of interface is
receiving and On sending and
sending data ivina d
t
ACT2 |via Yellow re(k:]elvmg a4
POWERLINK Et efmet ;
Ethernet off inter acg oes
interface 2 not sena or
receive data

5.4.45 IP address settings

5.4.45.1 Default IP

The default IP addresses are: 128.0.x.250 and 129.0.x.250, x minus 1 for the module slot number.

5.4.45.2 Configure IP

(1) After the master connection, set the controller IP address, the default address is 128.0.0.250 or
129.0.0.250. The IP address of the LK241M is set by the gadget in the Auto Think programming
software, click the Find button to find the slot number of the master LK241M module.
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Cantroller Operation -

The controller connected

Control: |LK CPU =] |w | 128, 0 . 0 . 250 ||TestConnection| The current controller s notlocked!

Controller information | Controllerlockl MNetwork configuration lF'roject upgradingl Firmware upgrading| Lag readingl P 5can|

SlotNumber.  |Local v | | Find I‘Romelﬂformaﬁon

) ~ETHERMNET1
~IP Information
[~ ETHERNET1
IP Address: |
[~ || Controller operation
Mask Code: I
Slot query successful
[~ ETHERMETZ
IP Address: I . . .

Mask Code: I

IP Reading | IP Maodification |

Route Readingl Route Modification |

The IP address ofthe controller and the connected
non-smart CP card cannot be in the same netwark
segment

Slot guery successful

Lookup slot number
2) Click the slot number drop-down box and select LK241M slot number.
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Contraller Operation

The controller connected

Control: LK CPU ~] | 128 0 . 0 . 250 |TestConnection| The current controller is notlocked!

Cantroller information | Controller lock Metwork configuration | Project upgradingl Firmware upgrading' Log readingl IP scan |

Slot Number: — Route Information

~ETHERNET1
—IP Information

Mo, Address Mask code Gateway

[~ ETHERNETA

IP Address: I

Mask Code: I

[~ ETHERNETZ2

IP Address: I
~ETHERNET2

. I Mo, Address Mask code Gateway

IP Reading | IP Modification | r

Route Readingl Route Modification |

The IP address ofthe controller and the connected
non-smart CP card cannot be in the same network
segment

Slot query successful

Elect LK241M slot number

3) Click the IP read button, "IP information" box shows two network port IP and mask. Check the
network port, enter the new IP address and mask, click the IP modify button, will modify the
LK241M IP address, as shown in the following figure.
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Controller Operation - ®

The controller connected

Contral: [LK CPU =] [ 128, 0 . 0 .25 |TestConnection| The current controlleris notlocked!
Controller information | Controller lock  Metwork configuration |F'roject upgrading' Firmware upgrading' Log reading' IF'scanI

Slot Number: |4 vl Find | — Route Infermation

~ETHERNET1

—IP Information

[v ETHERNET1

IP Address: | 192 . 168 . 0 . 10

Mask Code: | 255 . 255 . 255 . O

v ETHERNETZ2

IP Address: I 193 . 1828 . 0 . 10
~ETHERNET2

Mask Code: | 255 . 255 . 265 . O

IPReadingI IP Modification | r

Route Readingl Route Modification |

The IP address ofthe controller and the connected
non-smart CP card cannot be in the same network
segment

Read IP information successfully

LK241M IP address configuration

° ®The first three fields of the LK241M IP address cannot be the same as the other modules on the
backplane, otherwise the module information will be read incorrectly.

5.4.4.6 LK241M Diagnosis

LK241M HolliTCP master communication module diagnostic information includes module activity
status identification and network status diagnosis. When both Ethernet interfaces of the LK241M fail, the
primary and secondary switches are triggered.

Double-click the LK241M tree node to view it in the Diagnostics tab of the module information
page.The [diagnostic information] tab is displayed after the project is compiled.
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LK241M(2Z:LKZ41M) |

Device Configuration l Diagnostic Information l Information \

No

Wariable Name

| Address | Variable Description Variable Type Initial Value Power Fail Safeguard
ooo1 AT_LK241MActived_Local %S5B65536 Local module activity status identification-0:Hot-Standby 1:Activity BYTE 0 FALSE
oooz AT_LK241MActived_Remote %5B66536 Opposite module activity status identification-0:Hot-Standby 1:Activity BYTE 0 FALSE
0003 AT_LK241MNet1 Status4_Local %SB65537 Local module first network status-0:Normal 1:Disconnected BYTE 0 FALSE
o004 AT_LKZ241MNet1Status4_Remote %5SB66537 Opposite module first network status-0:Mormal 1:Disconnected BYTE 0 FALSE
0005 AT_LK241MNet2Status4_Local %S5B65538 Local medule second network status-0:Mormal 1.Disconnected BYTE 0 FALSE
ooos AT_LKZ241MNet2Status4_Remote %5B66538 Opposite module second network status-0:Normal 1:Disconnected BYTE 0 FALSE
LK241M Diagnosis Variable
5.4.4.7 Technical Specifications

LK241M HolliTCP master module

System Power Supply

Input Voltage 19.2v~30VDC

Module Power Consumption (max)|300mA @24VDC

Ethernet

Number of Channels 2 way

Physical Interface Shield RJ45

Connecting cable Shielded cable CAT5e., CAT6. CAT6e

Allowable Cable Length <100 m

Communication Rate 100 Mbps

Communication protocol Supports the HolliTCP master protocol with up to 64 LK235M connections

Redundancy Supporte

PCle Bus

Communication Speed

|Meet PCle interface, 2.5GT/s

Physical Characteristics

Installation Location

Main control backplane expansion module slot

Module Size (W*H*D)

44.7 mm*166 mm*152 mm=0.5 mm

5.4.5 LK246 Ethernet Communication Processor Module

5.4.5.1

LK246 is an Ethernet communication processor module that provides 2 10M/100M/1000Mbps
Ethernet ports to connect to AT, HMI or third-party upper software.

The LK246 module supports Modbus TCP master protocol and Modbus TCP slave protocaol,
supporting a total of 16 master/slave protocols. The master and slave each support 64 connections, and
each connection has a maximum of 32 instructions.

The module is installed in the communication expansion slot of the main control backplane. The
maximum configuration quantity is related to the controller model. Please refer to the controller Technical
Specifications.

Features

10M/100M/1000Mbps Ethernet port
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B Support Modbus TCP master-slave protocol
B Support AT downloading project

B Support OPC UA

5.4.5.2 Appearance

Indicators

Ethernet ports

LK246 Module Schematic Diagram

Interface Specification

Interface |Description

Indicators |7 LED indicators, indicating the running status of the LK246 module in real time

Connect the programming computer, download the project; as a Modbus TCP master/slave station to

Ethernet communicate with other devices. Two network ports have independent MAC addresses for independent
use

ports The default addresses are: 128.0.x.250 and 129.0.x.250, where X is the module slot number -1. Add 1 to
the IP address of the LK246 module of the standby rack
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5.4.5.3 Installation Dimension
44 F 147
-4
=
LK246 Module Dimension
5.4.5.4 Indicators
Instructions to Indicators
Name|Function Color |Status Description
S On The power supply is normal
PWR |Indication of power supply Yellow P - PBY
Off Power failure or no power
SIOW. The module is normal
flashing
RUN |Indication of operating pattern Green on Module failure (module configuration is unsuccessful
or communication is abnormal)
Off Module failure (faulty firmware)
ERR [Indication of module failure Red on The module has a configured network port failure
Off No fault detected
Indication of connecting Ethernet On Ethernet interface has been successfully connected
LNK1 Green - -
Interface 1 Off Ethernet interface is not connected
ACT1 Indication of receiving and sending data Yellow On Ethernet interface is sending and receiving data
via Ethernet Interface 1 Off Ethernet interface does not send or receive data
Indication of connecting Ethernet On Ethernet interface has been successfully connected
LNK2 Green - -
Interface 2 Off Ethernet interface is not connected
Indication of receiving and sending data On Ethernet interface is sending and receiving data
ACT2| . Yellow - -
via Ethernet Interface 2 Off Ethernet interface does not send or receive data
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5.4.5.5 Technical Specifications

LK246 Ethernet communication processor module

System Power Supply

Input Voltage 19.2v~30VDC

Consumption(max) 300mA @24VDC

Ethernet Connection

Number of Interfaces 2

Physical Interface Shield RJ45

Cable Shield above CAT5

Cable Length <100m

Communication Rate 10M/100M/1000 Mbps self-adaption
Protocol Support Modbus TCP master/slave protocol
PCle Bus

Communication Speed Meet PCle interface, 2.5GT/s

Load Capacity 1x1

Start Time

Time from module power on to completion of initialization|s50 S

Physical Characteristics

Installation Method Backplane slot

Module Dimension (W*H*D) 44.7 X166 X152 mm=0.5 mm

5.4.6 LK141 Master Back Plate Empty Slot Module

LK141 is an empty module of LK series controller, which only has a structure part, without circuit
board, and be used to cover unused empty slots on the backplane.
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LK141 Master Back Plate Empty Slot Module

5.5 Switch

5.5.1 SP100-2FP4T-SFP POWERLINK Industrial Ethernet
Switch

SP100-2FP4T-SFP POWERLINK Industrial Ethernet switch is used for LK system ring network,
supporting optical port ring network and electrical port ring network. The POWERLINK ring network
supports redundancy. When a link in the network fails, the system continues to work, and when both links
fail, a node will be separated from the network.

5.5.1.1 Features

Support ring network redundancy
2 SFP optical ports

4 Ethernet ports

Network communication conflict detection
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5.5.1.2 Appearance

Power supply terminal

Output contacts :
P T — Grounding screw

Indicators

SFP optical ports

Ethernet ports

SP100-2FP4T-SFP Module Schematic Diagram

Interface Specification

Interface Description

;c;x?r:aslupply Connect an external 24VDC power supply to provide working power for the switch
Output Dry contact output contact, when the network port communication conflicts, the normally
contacts open contact is closed and the normally closed contact is disconnected

Indicators A total of 5 status indicators, including power indicator, running indicator, communication status

indicator and 2 optical port indicators

SFP optical 2 optical ports for interconnection communication between switches. The optical module should be
ports inserted to connect the optical fiber. Recommended optical module models: SFP-FM-LC multimode
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Interface Description

and SFP-FS-LC single mode. Please refer to Optical Module

4 Ethernet ports, 100Mbps, It can be used to connect the master and slave stations of POWERLINK
and it can also be used for ring network communication between switches

Grounding Crimp one end of the ground wire with the cold-pressed terminal and fix it with a ground screw, and
screw connect the other end to the cabinet ground bar

Ethernet ports

5.5.1.3 Installation Dimension

5
g[eﬂ :

135

EE‘ gl |

¥ ¥ -

SP100-2FP4T-SFP Module Dimension

5.5.1.4 Indicators

There are 5 indicators on the front panel of the switch, which indicate power supply, operation, fault
detection, and fiber connection status. The module's RJ45 network port has its own communication status
indicator, and each network port has an ACT light and a LINK light to indicate the data communication
status and connection status of the network port.

Refer to the module appearance diagram for the front panel indicator. The network port status
indicator diagram is as follows, taking Ethernet port 1 as an example.
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ACT communication status indicator (yellow) ——— D
=
—
—]
[ —
—
v " " " m
Link connection status indicator (green) I:l -
Network Port Status Indicators
Definition of SP100-2FP4T-SFP Indicator
Indicator Name [Color [Status [Description
On Power supply is normal
PWR |Green - -
Off The module is not powered on or the module is damaged
On The module is normal
RUN |Green -
Off Module failure
On Network port communication failure
ALARM|Yell
etow Off No fault detected
Module front panel indicators On Fiber 1 is connected normally
FX1 |creenl|Off Fiber 1 is not connected
Flashing|Fiber 1 is exchanging data
On Fiber 2 is connected normally
ExX2  |creen|Off Fiber 2 is not connected
Flashing|Fiber 2 is exchanging data
ACK  IYellow On Data exghange :
- Off No data interaction
Network port status indicators - -
LINK  lcreen On Network cable inserted link
Off The network cable is not plugged in

5.5.1.5 Power Supply Terminal

The power terminal is located on the upper cover of the module, and the 24VDC power supply is
connected to the module through the power terminal. Supports redundant power input. When one of the
power supplies fails, the module can operate normally without interruption to ensure the reliability of
network operation.

PWI/PW2 Power Terminal Definition

Terminal|Description
P1+ Positive of first 24VDC power input

P1- Negative of first 24VDC power input
P2+ Positive of second 24VDC power input
pP2- Negative of second 24VDC power input

5.5.1.6 Output Contacts

The output contact terminal is located on the upper cover of the module and provides two output
contacts, normally open and normally closed. When there is a conflict in network port communication, the
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normally open contact is closed and the normally closed contact is disconnected. At the same time, the
ALARM indicator lights up.

NC COM NO
ALARM Terminals
ALARM Contact Terminal Definition

Terminal number|Description

NO Normally open contact terminal
NC Normally closed contact terminal
COM Common terminal

5.5.1.7 Switch Ring Network

The schematic diagram of the switch ring network is shown below. The switches are connected by
optical fibers to form a ring network. The switch is connected to the LK235 POWERLINK interface module
or the LK241 POWERLINK master station communication module through the Ethernet port.

LK921 Lk249 | LK240 | LK246 | k241 LK921 k249 | Lk240 | k246 | LK241
DC LK220 | Profibus|Redundan| Ethernet | POWERLI DC LK220 | Profibus|Redundan| Ethernet | POWERLI
Power |Controllery -DP cy Communic|NK Master Power |Controller] -DP cy Communic [NK Master|
Supply | Module | Master | Synchroni| ation [Communi Supply | Module | Master | Synchroni| ation |Communi

Adapter Maodule| zation |Processor| cation Adapter Module| zation |Processor | cation
Module | Module | Module Module | Module | Module

i I O O O s s O om oo mm| Dol mm |l om om o @ oo

POWERLINK ring network
SP100-2FPAT-SFP| @D @ @ @ . SP100-2FPAT-SFP (DD D @| @ @
LK235 LK235 Opical fiber LK235 LK235

SP100-2FPAT-SFP o] 00w [maEs  of
LK235 LK235 LK235 LK235

Network Connection
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5.5.1.8

B When an optical port is connected to an optical fiber jumper, the optical module must be inserted first.
Recommended optical module models: SFP-FM-LC multi-mode and SFP-FS-LC single-mode.

B When the optical module is not in use, cover the dust cap to prevent foreign objects from falling into it.

B Before using the optical module, check whether the conductive metal of the gold finger is damaged or

Precautions for Optical Port

missing, and whether the color is bright enough.

B Standardize insertion and removal to ensure that it is inserted tightly and the card lock is in place to
avoid instantaneous disconnection and loosening of the optical module in the event of vibration or
collision.

B Use standard optical fiber jumpers. If they are not used for a long time, the optical fiber jumpers must
be equipped with dust caps to prevent optical port pollution when the optical fiber jumpers are

connected to the optical module.

B Before inserting the optical fiber jumper into the optical module, fix the lever of the optical module first.

B When removing the optical module, be sure to pull out the pull rod first, and then use the pull rod to

remove the optical module. Forbidden to remove it.

5.5.1.9

Technical Specifications

SP100-2FP4T-SFP POWERLINK Industrial Ethernet switch

Input Voltage 24VDC (-15 to +20%)
Power Consumption (max) [230mA @24VDC
Power Redundancy Supported

Electrical isolation

RJ45 interface and system isolation

Ethernet Port

Number of Interfaces 4

Physical Interface Shield RJ45

Connect the Cable Shield five categories and above
Allowable Cable Length <100m

Communication Rate 100Mbps

Protocol Support POWERLINK protocol
Fiber Port
Optical Port Comply with IEEE802.3u 100Base-F(X) standard

Number of Interfaces

24

Transceiver Interface

SFP, LC type duplex connector

Optical Fiber Specifications

Multi-mode, the maximum distance is 2km
Single mode, the maximum distance is 15km

Physical Properties

Module Size (W*H*D)

42*145*121.6 +0.5mm

Installation Method

Rail installation
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5.5.2 SP010-1FP1T-SFP (Photoelectric conversion module)

SP010-1FP1T-SFP photoelectric conversion module is used for LK system ring network, supporting
optical port ring network and electrical port ring network. The POWERLINK ring network supports
redundancy. When a link in the network fails, the system continues to work, and when both links fail, a
node will be separated from the network.

55.2.1 Features

B Support ring network redundancy
B 1 SFP optical ports

B 1 Ethernet ports

5.5.2.2 Appearance

Grounding screw

Power supply terminal—____

BHollys,

Indicators ——E===

P
i LNK ACT

SFP optical ports —

Ethernet ports ——

SP010-1FP1T-SFP Schematic Diagram
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Interface Specification

Interface Description
Zcr)vmv?r:asl,upply Connect an external 24VDC power supply to provide working power for the switch

. 3 status indicators, including power indicator, communication connection, communication status
Indicators indicator
SEP optical 1 optical ports for interconnection communication between switches. The optical module should be
ports P inserted to connect the optical fiber,Recommended optical module models: SFP-FM-LC multimode and

SFP-FS-LC single mode. Please refer to Optical Module

Ethernet ports

1 Ethernet ports, 100Mbps, It can be used to connect the master and slave stations of POWERLINK

Grounding Crimp one end of the ground wire with the cold-pressed terminal and fix it with a ground screw, and
screw connect the other end to the cabinet ground bar
5.5.2.3 Installation Dimension
36.2 92,33
20.1
- 82.1
= =
( © ©
0000 -
g} B
[a)}
W =]
@ ]
]
o |
O @
b =8
SP010-1FP1T-SFP Module Dimension
5.5.2.4 Indicators

There are 3 indicators on the front panel of the switch, which indicate power supply, connection status
of ring network and communication status of ring network.

Definition of SP010-1FP1T-SFP Indicator

Indicator|Color [Status(Description
Green On Power supply is normal
Off The module is not powered on or the module is damaged
Vellow On Ring network communication is hormal
Off Ring network communication is abnormal
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Indicator|Color [Status(Description
On Communication connection of ring network is normal
Off Communication connection of ring network is abnormal

LINK Green

5.5.2.5 Power Supply Terminal

The power terminal is located on the upper cover of the module, and the 24VDC power supply is
connected to the module through the power terminal. Supports redundant power input. When one of the

power supplies fails, the module can operate normally without interruption to ensure the reliability of
network operation.

PWI/PW2 Power Terminal Definition

Terminal|Description
P1+ Positive of first 24VDC power input

P1- Negative of first 24VDC power input
P2+ Positive of second 24VDC power input
pP2- Negative of second 24VDC power input

5.5.2.6 Switch Ring Network

The schematic diagram of the switch ring network is shown below. The modules are connected by
optical fibers to form a ring network. The module is connected to the LK235 POWERLINK interface
module or the LK241 POWERLINK master station communication module through the Ethernet port.

LK249 | LK240 LK246 LK241 LK249 | LK240 LK246 LK241
921 | | kaa0 |Profibus- Redundan | Ethemet |POWERLI LK921 |1 550 | Profibus-| Redundan | Ethemet [POWERLI
DC Power | o0 ioller|  DP =% Communic |NK Master DC Power | &0 ioier | DP oy Communic [NK Master
Supply | “odule | Master Synchroniz|  ation  |Communic: Supply | “poduie | Master Synchroni ation |Communic

Ackaoteg Module | ation [ Processor | ation oericy Module | ation | Processor |  ation
Module | Madule | Module Madule Module Module

ool om oml oo mm am pnlopp ol oe | as o m

POWERLINK ring network

! ol (oo [ A [ |RTD|TC [AO [ A0 [HSC|DI !om o1 (Do [ A | A [RTD|TC |AO | AO [HsC| DI
F=]
1 i

o[ DI DO | Al | Al RTD|TC [Aa | 4o [Hse| o !om EIESE !u T |ac [ Ao [Hsc| o
= n
Bg | T

i |

om o1 [0 [ a1 | ai [RTD[TC [0 | a0 [Hsc| or

lcou| oi Do | Al | Al [RTD[Tc [A0 A0 [Hse] ol
=

_Ij ) j 1

sroar s

Network Connection
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5.5.2.7

B When an optical port is connected to an optical fiber jumper, the optical module must be inserted first.
Recommended optical module models: SFP-FM-LC multi-mode and SFP-FS-LC single-mode.

B When the optical module is not in use, cover the dust cap to prevent foreign objects from falling into it.

B Before using the optical module, check whether the conductive metal of the gold finger is damaged or

Precautions for Optical Port

missing, and whether the color is bright enough.

B Standardize insertion and removal to ensure that it is inserted tightly and the card lock is in place to
avoid instantaneous disconnection and loosening of the optical module in the event of vibration or
collision.

B Use standard optical fiber jumpers. If they are not used for a long time, the optical fiber jumpers must
be equipped with dust caps to prevent optical port pollution when the optical fiber jumpers are

connected to the optical module.

B Before inserting the optical fiber jumper into the optical module, fix the lever of the optical module first.

B When removing the optical module, be sure to pull out the pull rod first, and then use the pull rod to

remove the optical module. Forbidden to remove it.

5.5.2.8

Technical Specifications

SP010-1FP1T-SFP Photoelectric conversion module

Input Voltage 24VDC (-20 to +20%)
Power Consumption (max) |100mA @24VDC
Power Redundancy Supported

Reverse Protection Supported

Electrical isolation

RJ45 interface and system isolation

Ethernet Port

Number of Interfaces

1

Physical Interface

Shield RJ45

Connect the Cable

Shield five categories and above

Allowable Cable Length

<100m

Communication Rate

100Mbps

Protocol

Support POWERLINK protocol

Fiber Port

Optical Port

Comply with IEEE802.3u 100Base-F(X) standard

Number of Interfaces

1

Transceiver Interface

SFP, LC type duplex connector

Optical Fiber Specifications

Multi-mode, the maximum distance is 2km
Single mode, the maximum distance is 15km

Physical Properties

Module Size (W*H*D)

36.2*80*92.33 +0.5mm

Installation Method

Rail installation
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Chapter 6 1O Unit

6.1 Power Module

6.1.1 LK910 24VvDC Power Module

6.1.1.1 Basic Features

Input voltage: 100VAC~ 240VAC, switch selection
Output voltage: 24VDC
Input-output isolation

Rated power: 120W

[ |

[ |

[ |

[ |

B 1+ 1redundancy
B OQutput short circuit protection

B Qutput over-temperature protection
B OQutput overload

B Qutput status inquiry

LK910 achieve 100VAC~ 240VAC to 24VDC DC conversion, input and output isolation, output rated
power 120W. LK910 has output short circuit protection & automatic recovery after the power fault is
eliminated. An output status inquiry function, state switch is turned on when the power output is normal,
Otherwise off. Provide the interface for remote diagnosis power state.

LK910 has modular design with overall structure of aluminum material, strong anti-seismic & anti —
interference ability.
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Output terminal
Indicator
— Adjusting knob
78
(74 W
LKS10
-
L st
QUTPUT2V =5A
a @ N LS
@ < AC input terminal
J ===

LK910 Wiring Terminals and Indicator

6.1.1.2 Operating Principle

LK910 power input 100VAC~ 240VAC, and output 24VDC after EMI suppression and rectifier circuit.

AC input part in LK910 includes the input protection, input rectifier, noise filtering circuit to complete
AC power rectification and filtering, while suppressing electromagnetic interference coming from the
electrical network to ensure that the AC input is not be interfered by electromagnetic. Then, control
circuitry outputs 24VDC after overvoltage protection, current-limiting protection. And display the working
status of the power module by the alarm output terminal "DO +", "DO-". Alarm output circuit is achieved by
the optical coupling devices, the optocoupler is turn on when the power supply is normal, while output
indicators is on. The optocoupler is turn off when the output is owed-voltage, while the output lights is off.
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100-240VAC EMl .
suppression . . " 5
input protection E— isolation rectifier redundanc outpu.t Rt
transformer filter y control protection
—>
v
auxiliary
power supply
WM Al signal transter output
arm
MOSFET1 [¢— 2 e
control indication

LK910 Schematic Diagram

6.1.1.3 Instructions for using

6.1.1.3.1 Indicator and Terminal

After the module power up, the green LED indicator on the front panel displays the current working
state. The indicator light is on when power supply is normal.

Terminals are located in upper and lower ends on the module. The 24VDC output terminals and the
alarm output terminals in the upper end, the AC input terminals in the lower end. The specifically definition
is shown in Figure.
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Alarm output
negative

24VDC output
positive

24VDC output
negative

Alarm output
positive

Firing
line

earth wire
LK910 Wiring Terminals Instruction

6.1.1.3.2 Parallel redundancy

For improving the reliability of the system, LK910 power supply can be configured as two or more
parallel operation to reduce the fault caused by the power supply. Dual redundancy power is achieved by
using rectifier diodes. The undisturbed switching and replacing of the power is achieved in the 1 + 1 mode,
redundancy power supply configuration is shown in Figure.
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220VAC input (1) 220VAC input (2)

Input

LK910 LE210
Power (1) Pawer (2)

Qutput

Load

{150 devices, other devices)

LK910 Power Redundancy Configuration

6.1.1.4 Installation Dimension

The LK910 power module adopt standard rail mounting, with mounting slot on the back, installation
dimensions as shown in Figure 90.

20,
43 2 110m™ l @< I

, anlD | R 0 [i< Card slot
128.82mm | 124mm |

With card | 10
buckle

|§ C ﬂ “« Snap joint

L o3

LK910 Appearance Dimension Diagram

6.1.1.5 Technical Specifications

LK910 24VDC Power Module

Input

Maximum input voltage range [85VAC~264VAC
input voltage range 100 VAC~240 VAC
Input frequency range 47 Hz~63 Hz
Output

171




r&ﬂs}

LK910 24VDC Power Module

Rated output 24 VDC+2%
Rated output current 5A

rated power 120w
Ripple (Including noise) <120mV
Load adjusting rate <+2%
\Voltage adjusting rate <+2%
Temperature drift coefficient <+0.03%°C
Conversion efficiency >80%
Power down holding time >30mS
Cooling method Natural cooling
1+1 parallel redundancy Supported

Output short circuit protection

Long term short circuit and self recovery

Power fault state output

The state switch is turned on when power is normal, otherwise off. state switch is
isolated with power

Ouput state indicate

Indicators is on when ouput is normal

insulation

Insulation resistance

Input and shell: 500 VDC, >100 MQ
Input and output: 500 VDC, >100 MQ
Output and shell: 500 VDC, >100 MQ

Dielectric Voltage withstan

Input and shell:1500 Vrms, 1 min., leakage current<10 mA
Input and output: 3000 Vrms, 1 min., leakage current <10 mA
Output and shell: 500 Vrms, 1 min., leakage current <20 mA

Environmental Condition

Ambient Temperature for
Operation

-20°C~+70°C, and full-load output in 70°C

Storage Temperature

-40°C~+85C

RH

5%~95%, with no condensation

Physical Property

Module Dimension (W*H*D)

32mm x124mm x110mm (Without buckle)

Installation Pattern

Standard rail mounting

Standards and Certification

Safety certification

IEC 61010-1, IEC 61010-2-201

EMC

EN61000-4-2

EN61000-4-3

EN61000-4-4

EN61000-4-5

EN61000-4-6

EN61000-4-8

EN61000-4-10

EN61000-4-11

EN61000-4-12

EN55032 Class A

EN61000-3-2 Class A
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6.2 Extension Backplane

The extension backplane can only install IO module. E.g. LK117 for example, as shown in figure, Slot
1 is the communication module slot. Slots 2~11 are I/O module slot. Each terminal block corresponds to
an 1/0 module, directly connecting to the field signal via an 1/O cable.

Communication

interface module
f v

Extension [0 module

RV o \

ol |lE Ol N0 e =l 10
O

I\ /

External interface 10 terminals

Structure of LK117 Backplane

As shown in figure, the extension backplane supports the redundant DP bus. It provides the DP bus
input and output interfaces and connects to the local backplane for extending the I/O points. In case of
multiple extension backplane cascade connection, it shall better adopt serial connection, not allowed to
connect multiple extension backplanes to a local backplane.

The extension backplane does not provide the terminal matching resistance for the DP bus, with the
matching resistance provided by the communication module.

173



réﬁﬂd

DP
input /O module IO module
slot 1 slot 4
Communication
modul-:; slot Second slot Fifth slot
Redundancy DP bus
DP
output
First slot )
irst slo K11

Internal Structure of Extension Backplane

6.2.1 Interface Specification

The extension backplane interfaces can be divided into power supply interface and communication
interface.

6.2.1.1 24 VDC Power Supply Interface

The 24VDC working power supply for the hardware module on the backplane is led in from the power
supply interface of the backplane.

When the power supply is configured as redundant power supply, it needs to support the redundancy
function.

Signal Definition of Power Connectors on Extension Backplane

Pin No.|Terminal Identifier(Meaning
1 L+ 24V+
2 L+ 24V+
3 M GND
4 M GND

6.2.1.2 Communication Interface

The 1/0 module on the extension backplane communicates and exchanges data with the controller
module on the local backplane via the Profibus-DP bus interface. The DP bus interface is a DB9 hole

receptacle.
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Power and Communication Interfaces of LK117 and LK118 Backplanes

6.2.1.3 Profibus-DP Bus Interface

The DP bus interface realizes the communication between the I/0O module on the backplane and the
controller on the local board, adopting two DB9 hole receptacle connectors.

()During wiring, it can work with the LKA104 Profibus-DP bus connector, leading in and out the DP cable
via LKA104.

Signal Definition of DP Connectors on LK117 Backplane

Pin No.[Signal Name|Meaning

1 Null Null

2 DPIN+ DP incoming line, signal positive

3 DPOUT+ DP outgoing line, signal positive

4 Null Null

5 GND GND

6 +5V 5VDC, provided by the communication module
7 DPIN- DP incoming line, signal negative

8 DPOUT- DP outgoing line, signal negative

9 Null Null

6.2.2 Communication Address

The communication address of the I/O module consists of the backplane base address and the
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backplane offset address.

Taking LK117 for example, the base address is the communication address of the first I/O module
from the left, which is set via the 7-bit dial code DIP switch on the backplane; the backplane offset
addresses of the 2"~11" /O slave station modules are 1~10, as shown in figure.

Communication| Basic | Basic | Basic | Basic Basic | Basic Basic | Basic | Basic | Basic
module address |address | address |address [ address| address | address |address | address | address
* +1 +2 +3 .:\+4:;. +5 +6 +7 +8 +9

| $
| |
1 |
| |
Setting via seven-position Offset address
dial switch
Communication Address Allocation of I/O Module on LK117 Backplane

When certain bit of the dial code on the DIP switch is turned to the ON side, the bit is O; when turned
to the numeric side, the bit is 1. The 7-bit dial codes are combined into a binary number from high to low.
Its corresponding decimal number is the base address of the backplane.

See the following for the conversion:
Base Address=64xK7+32xK6+16xK5+8xK4+4xK3+2xK2+1xK1
Notably, Ki (i=1~7) indicates the status of the 1" dial code

For example, the DIP switch is set successively from high to low as 0001010, the corresponding
decimal number 10 is the base address of the extension backplane, and then the communication
addresses of the 1/0 modules on the LK117 backplane are successively: 10, 11, 12, 13... 19.

Drial switch for 10 station

0=1 &= 1l o

Ix2 € (I~ L

(a4 e—t= ] < Dail switch to OM=0

| %8 &=—{+ Il ——— Dail switch to number=|

N6 < 0

032 «{o E0
Ut - 0 S
Basic address 1

Setup of Backplane Base Address
e In case of multiple backplane cascade connection, it cannot set the communication addresses

repeatedly.

e When LK232 module is installed in communication slot, the base address cannot be set to O.
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6.2.3 LK117 11-slot Extension Backplane

6.2.3.1 Composition

communication slot, 10 I/O slots

Dial code of the base address of the slave station

Redundant PROFIBUS-DP bus interface, DB9 hole receptacle
To support the cascade connection of the extension backplane

24 VDC system power supply interface, 4-pin receptacle

Shrapnel terminals, pluggable

6.2.3.2 Installation Dimension

Apart from power supply, all other LK hardware modules are installed on the backplane.The LK
backplane is surface mounted, fastened to the mounting surface with M4 screws.

All the module widths on the extension backplane are 35 mm. Therefore, for a LK117 backplane, the
horizontal spacing between the crew hole centers on both sides is (35x11+16.5) mm =401.5 mm, with the

vertical spacing between the screw hole centers on the same side of 90 mm, as shown in figure.

4175
385

(34)

90

42

111NN

35x%10=350

35 35
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Installation Dimension of LK117 Backplane

6.2.3.3 Technical Specifications

166

168

1175

LK117 11-slot Extension Backplane

Slot and Interface
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LK117 11-slot Extension Backplane

Number of Slots 11 slots (1 communication slot, 10 1/O slots )

PROFIBUS-DP Interface DB9, hole receptacle, receptacle duplex

System Power Supply Interfacel4-pin receptacle, connected to 24 VDC system power supply
Isolated and voltage withstand

Channel-to-channel > 1000 VAC@1 min, leakage current: 5 mA
Channel-to-system > 1000VAC@ 1min, leakage current: 5 mA
Electrical Specification

Input voltage 24 VDC (-15%~+20%)

Terminal Matching Resistance |None, can be provided by the communication module
Physical Property
Installation Mode Plane installation

Module Dimension (W*H*D) |385 mmx166 mmx55.5 mm
Enclosure Protection Rating IEC60529 1P20

Weight 17409

Environmental Adaptability

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation

6.2.4 LK118 5-slot Extension Backplane

6.2.4.1 Composition

1 communication slot, 4 1/O slots

Dial code of the base address of the slave station

Redundant PROFIBUS-DP bus interface, 9-pin Type-D receptacle
24VDC system power supply interface, 4-pin receptacle

To support the cascade connection of the extension backplane

Pluggable & Shrapnel I/O terminals

LK118 is a 5-slot extension backplane, as shown in figure, from the left, Slot 1 is a communication
module slot, installed with a communication module. Slots 2~5 are 1/0 module slots, installed with 4 1/0O
modules of the DP bus interface. The corresponding terminal beneath the I/O module slot is used to
connect the field I/O module.
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Structure of LK118 Backplane

Refer to figure for the internal structure of the LK118 extension backplane.

P
input /'O module IO module
slot 1 slot 4
Communication :
module slot Second slot Fifth slot
Redundancy DP bus
DP
output
First slot -

Internal Structure of Extension Backplane

6.2.4.2 Installation Dimension

Apart from power supply, all other LK hardware modules are installed on the backplane. The LK
backplane is surface mounted, fastened to the mounting surface with M4 screws.

All the module widths on the extension backplane are 35 mm. Therefore, for a LK118 backplane, the
horizontal spacing between the crew hole centers on both sides is (35x5+16.5) mm= 191.5 mm, with the
vertical spacing between the screw hole centers on the same side of 90 mm, as shown in figure.
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6.2.4.3

Installation Dimension of LK118 Backplane

Technical Specifications

166

OO

168

175

LK118 5-slot Extension Backplane

Number of Slots

Number of Slots

5 slots (1 communication slot, 4 1/O slots)

PROFIBUS-DP Interface

DB9, hole receptacle, receptacle duplex

System Power Supply Interface

4-pin receptacle, connected to 24 VDC system power supply,

Isolated and voltage withstand

Channel-to-channel

>500 VAC@1 min@5 mA

Channel-to-system

=500 VAC@1 min@5 mA

Electrical Specification

Input voltage

24 \/DC (-15%~20%)

Terminal Matching Resistance

None, can be provided by the communication module

Physical Property

Installation Mode

Plane installation

Module Dimension (W*H*D)

210 mmx166 mmx55.5 mm

Enclosure Protection Rating

IEC60529 1P20

Weight 880 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation
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6.3 Communication Module

6.3.1 LK231 Profibus-DP Communication Transfer Module

6.3.1.1 Basic Features

Provides terminal matching resistors for the Profibus-DP bus
Switch the Profibus-DP bus to the next backplane

Mount on the left side of the local backplane and extended backplane slot 1

Support hot-swap

LK231 is the Profibus-DP communication transfer module, the main function is to convert the system
24VDC to 5VDC, provide Profibus-DP and high-speed local backplane bus active terminal match the
required power supply, and transfer the DP signal of the last backplane to the next extended backplane.
There are jumpers inside the module, which can be used to set whether the active matching resistance
network is configured for the DP bus.

The LK231 module does not require configuration.

6.3.1.2 Operating Principle

The DP bus of the local backplane is connected to the LK231 module of the extended backplane
through a terminal connector, and then transferred to the DP bus of the extended backplane through the
LK231 module, thereby establishing communication between the controller and the extended 1/0O module.
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LK231 Controller /0 Redundant DP bus 'O I'o
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LK Extended Backplane

| DP1 ) . , ,
LK231 1/'O I'o Redundant DP bus /O /O

- DP2 [ T| 1 7

LK Extended Backplane

Switch the DP bus to the extended backplane

6.3.1.3 Terminal Matching

LK231 module through the internal jumper settings, you can choose whether to provide active DP bus
terminal resistance network. The jumper is set to no terminal matching resistance by default. User can set
it according to the site situation. Jumper 1, 2 short, the terminal matching connection; jumper 2, 3 short,
the terminal matching is invalid.

The jumper is located on the printed circuit board inside the LK231 module and by default does not
connect the terminal matching resistor. To reset the jumper, remove the top cover of the LK231 module
and remove the printed circuit board.

e | Note: Do not touch the IC chip and the PCB surface during the process of removing the PCB,
setting the jumper wire and putting it back to the PCB to prevent electrostatic damage. If possible, it is
best to take anti-static gloves or other anti-static measures, unconditional careful operation, can only use
hand to hold the board board edge operation.

The upper end and the lower end of the upper cover of the module are respectively provided with a
pair of hooks, which are embedded in the card groove of the corresponding position of the module shell.
When disassembly, first use a screwdriver to tilt the hook from the card slot, remove the upper cover, and
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then pull out the printed circuit board.

Slots, up and down

Cirant board
coaporent surface 1=2: DP Terminater
2-3 P NO Terminaler

The jumper is on a circuit board inside LK231

There are four groups of jumpers, J4, J5, J6, J7, set to the same state.

1. 2 Short connection, connect terminal matching resistance.

2. 3 Short connection, disconnect terminal matching resistance (default).
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Connection and disconnection of LK231 jumper

6.3.1.4 Indicators

The indicator lamp definition for the LK231 module is shown in the table. RUN and COM lights up
when the controller sends normal packets.

Definitions of LK231 Indicators

RUN (green)

COM (yellow)

Description

Off

Off

The module is no power or damaged.

Flash

Off

Incoming communication not established or communication error
Communication set up and DP network is working

On On

6.3.1.5 Technical Specifications

LK231 Profibus-DP Bus Repeater Module

Backplane Power Supply

Operating Voltage 24VDC (-15%~+20%)

Power consumption 50 mA @24 VDC

Signal channel

For physical layer forwarding and matching Profibus-DP only, do not send any

Data format data to DP bus

Communication

Protocol PROFIBUS-DP slave, IEC61158-3/EN50170

Hot standby redundancy of

communication medium Supported

9.6 Kbps, 19.2 Kbps, 31.25 Kbps, 45.45 Kbps, 93.75 Kbps, 187.5 Kbps, 500

Communication rate Kbps, 1.5 Mbps, 3 Mbps, 6 Mbps self-adapting

Physical Property

Installation Mode Slot Installation

Installation Position Communication slots of extension backplane

Protection Key A5
Module Dimension (W*H*D) 35 mmx100 mmx100 mm
Hot Swapping Supported

Environmental Adaptability
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LK231 Profibus-DP Bus Repeater Module

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation

6.3.2 LK232 Profibus-DP Bus Repeater Module

6.3.2.1 Basic Features

To extend the physical length of the Profibus-DP bus
To isolate the two Profibus-DP buses
Installed on the extension backplane

To provide the terminal matching resistance for the Profibus-DP bus

Hot swapping

LK232 Module Schematic Diagram

6.3.2.2 Operating Principle

LK232 is the repeater module of the Profibus-DP bus, installed on the first slot on the left of the
extension backplane.

If the transmission distance is too long or load is too high, it can result in weak of transmitted signal
on twisted pair. LK232 outputs two DP signals after selecting a normally working one for shaping and
amplification from two redundant DP signals, as shown in figure.
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Bus Transition Diagram of LK232

To avoid the interference on the bus from spreading along the whole bus, it can isolate the two
segments of the DP bus via the DP bus repeater.

The LK232 module is installed in the far left communication slot of the extension backplane. The
protection keys is coded as A5.

DP bus is extended by LK232 with using LKA104 connector together.

6.3.2.3 Terminal Matching

For the built-in terminal matching DIP switch (34, J5, J6) of LK232, as shown in figure. It can set
whether to connect the DP bus with source matching resistor network. The factory setting default is that J4
disconnects terminal matching resistor, J5 and J6 connect the terminal matching resistor .
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Position of LK232 Terminal Matching DIP Switch

The DIP switch is located inside the module, it is not required to disassemble the enclosure when
changing the position of the switch. Via the heat emission hole of the enclosure, it can conveniently set the
position by using a small flathead screwdriver, as shown in figure.

The four keys of each DIP switch are turned consistently when setting. When the four keys are dialed
downward at the same time, which is in ON status, the terminal matching resistance is connected. When
the four keys are dialed upward at the same time, which is in OFF status, the terminal matching resistance
is disconnected.

.f_i-’
/4 The termination

’3 is turned on

The termination
is turned off

Four-position dial switch

Setting LK232 Terminal Matching DIP Switch

6.3.2.4 Indicators

The definitions for the Indicators of the LK232 module are shown in table, the RUN indicates the
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communication link between LK232 and the controller module; the COM indicator indicates the
communication link between LK232 and the extension 1/O module.

Definitions of LK232 Indicators

Name Status|Description
Flash |No data transmission between LK232 and controller.
RUN On Data is being transferredby Profibus-DP bus between LK232 and controller.
(green) >
Off The module is no power or damaged.
COM Flash Data is being transferred by Profipus—DP bus between LK232 and 10 modules . The greater the
(vellow) data volume the hlgher the flashing frequency.
Off No data transmission between LK232 and |O modules.
0]

e Flashing frequency of the RUN indicator: on for 125ms and off for 125 ms.

e Flashing frequency of the COM indicator: flash once when transmitting 30 data packages each time.

6.3.2.5 Technical Specifications

LK232 Profibus-DP Bus Repeater Module

Backplane Power Supply

Operating Voltage 24VDC (-15%~+15%)

Power consumption 60 mA max.@24 VDC

Isolation Voltage

Network Segments 1 To test for 1 minute based on 500 VAC, with a leaking current 5 mA

and 2

Communication

Protocol Profibus-DP
Dual-network

Redundancy Supported

9.6 Kbps, 19.2 Kbps, 31.25 Kbps, 45.45 Kbps, 93.75 Kbps, 187.5 Kbps, 500 Kbps, 1.5

Communication rate Mbps, 3 Mbps, 6 Mbps self-adapting

Physical Property

Installation Mode Slot Installation

Installation Position Communication slots of extension backplane
Protection Key A5

Module Dimension

(W*H*D) 35 mmx100 mmx100 mm

Hot Swapping Supported

Environmental Adaptability

Operating Temperature [-20°C~70°C

Operating Humidity 5%~95%, with no condensation

Storage Temperature  |-40°C~80°C

Storage Humidity 5%~95%, with no condensation
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6.3.3 LK233 Profibus-DP Bus Optoelectronic Transceiver

6.3.3.1 Basic Features

To extend the transmission distance of the Profibus-DP bus

Dual redundant transmission

To support multi-mode glass fiber (6.25/150 um or 50/150 um), ST interface
To provide the terminal matching resistance

Installed in the 1/O slot of local backplane or the extension backplane

Hot swapping

Drial switch for
termination resistar

The mixed pin Indicator light

Redundancy fiber
5T interface

External View of LK233 Module

LK233 is the optoelectronic transceiver module of the Profibus-DP bus. It is applied to special
engineering fields requiring protection against electromagnetic interference, lightning, chemical corrosion
and long-distance transmission, etc. LK233 interconverts the opto-electronic transmission media of the DP
bus network in the physical layer, extends the physical length of the DP bus, thus ensuring the security
and validity of data transmission.

LK233 provides two optical fiber channels, which can realize the redundant transmission of DP optical
fibers.

LK233 is installed in the 1/O slot of the extension backplane, with the protection key coded as A5. The
LK232 repeater module is installed in the communication slot of the backplane, used jointly with LK233.

The LK233 modules are used in pairs, realizing data exchange and communication between the
controller module and the remote I/O module. The near-end LK233 module converts the electrical signal of
the controller module into an optical signal, then sends it to the far-end LK233 module via optical fiber. The
far-end LK233 module restores the received optical signal into an electrical signal, then sends it to the 1/O
module. Inversely, the far-end LK233 module converts the electrical signal of the I/O module into an
optical signal, then sends it to the near-end LK233 module via optical fiber. The near-end LK233 module
converts it into an electrical signal and then uploads it to the controller module.

In the network system, upon each access of a LK233 module pair, a new network segment or link is
created. LK233 can divide the Profibus-DP bus into multiple network segments. Refer to figure for the
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basic network topology structure. Both ends of the electrical signal network segment transmitted by each
RS-485 are connected to a terminal resistance. The terminal resistance at one end is connected
(defaulted to be disconnected) via the DIP switch inside LK233. The terminal resistance at the other end is
provided by the communication module (defaulted to be disconnected).

A LK233 module can drive multi-mode glass fiber for up to 5km. It can support up to a 4-segment
cascade connection, with 4-pair (8) LK233 modules connected to 5 backplanes, based on the max.
extension communication distance 4x5 km=20 km.

The optoelectronic transceiver module of the LK233 module requires no configuration. It can be used
directly and occupies one /O slot. It occupies one node in terms of electrical specification, without
occupying a logic node. However, since the slave station addresses of the backplane are allocated in
sequence, the LK233 module still occupies a slave station address.

RE-485 network segment RS-485 network segment

E Flber E |:| I @
f V;’_\ netwark A A

Termination  pade
resistance LK233 LK233 LK233

Flber
netwark
RE-485 network segrment
VA
LK233

PROFIBUS-DP

Network Topology Structure Connected with Optical Fiber

6.3.3.2 Operating Principle

As shown in figure, LK233 outputs two DP optical signals after selecting a normally working one for
photoelectric conversion from two redundant DP electrical signals.

When sending data, the DP electrical signal is transmitted from the DP bus on the backplane. It is
converted into an optical signal and transmitted via optical fiber. When receiving data, the DP optical
signal is transmitted from the optical fiber receiver. It is converted into an electrical signal and then
transmitted to other 1/O modules via the DP bus on the backplane.

DIP Switch J5 is used to connect the terminal matching resistance, defaulted to be disconnected.
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Internal Structure Diagram of LK233

6.3.3.3 Terminal Matching

For the built-in terminal matching DIP switch (J5) of LK233, it can select whether to connect the
Profibus-DP bus with an active matching resistance network or not.

The DIP switch is located in the module, defaulted as not to be connected with the terminal matching
resistance. It is unnecessary to disassemble the enclosure when changing the position of the switch. Via
the heat emission hole at the top enclosure of the module, it can conveniently set the position by using a
small flathead screwdriver.

The four keys of the DIP switch are turned consistently when setting. When the 4 keys are dialed
downward at the same time, which is in ON status, the terminal matching resistance is connected. When
the 4 keys are dialed upward at the same time, which is in OFF status (default), the terminal matching
resistance is disconnected.

DIP Switch J6 on the right of DIP Switch J5 is a reserved switch and requires no settings. It can just
hold the default status.
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6.3.3.4

Position of LK233 DIP Switch

Indicators

Refer to table for the definitions of the Indicators of the LK233 modules. The RUN indicator indicates
the communication link between LK233 and the controller module. The COM indicator indicates the
communication link between LK233 and the extension /O module.

Definition of Indicators of LK233

indicator
Name

Status

Meaning

RUN (green)

Flash

No data transmission is available for the Profibus-DP bus between LK233 and the controller
module

On Data transmission is available for the Profibus-DP bus between LK233 and the controller module
Off  |The module is not powered up or damaged.
CcoM Flash Data transmission is ava_ilable to_the Profibus-DP bus of betw_een LK233 and the I/O module. The
(vellow) greater the datg vqlume is, t.he higher the flasfhlng frequency is.
Off No data transmission is available for the Profibus-DP bus between LK233 and the I/O module
@®

e Flashing frequency of the RUN indicator: on for 125ms and off for 125 ms.

e Flashing frequency of the COM indicator: flash once when transmitting 30 data packages each time.
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6.3.3.5 Wirings

(i)The optical fiber port of LK233 is located at the bottom of the module. Wiring cannot be applied to the
I/0O terminal block under the module slot.

The LK233 module can be used with 62.5/125 or 50/125 um multi-mode glass fiber, as well as plastic
or ceramic ST type connectors, with a wave length of 1300 nm. The max. length of an optical cable
section is 5km, supporting multi-section cascade connection.

The optical fiber type is selected by the user according to the network environment. It can determine
the optimal optical fiber type for specifically applied environmental conditions by consulting professional
installation personnel.

The optical fiber cables are cross-connected between the two modules, with one end used for
transmitting and the other end used for receiving. The transmitting end (TX) is connected to the receiving
end of another LK233 module (RX). And vice versa, as shown in figure.

See the following for the steps to connect optical fiber:

Q) Dismantle the protective cap of the module port and keep the protective cap properly for future
application.

(2) Plug the optical cable connector into the port by aligning the knob of the optical cable connector
with the groove of the module port.

3) Tighten the optical cable connector till the bayonet socket lug is locked into place.
4) Keep the protective cap of a port that is not used on the port to avoid dust.

Definitions of LK233 Cable Ports

Port Identifier|Meaning

TX1 Transmitting end, Channel 1
RX1 Receiving end, Channel 1
TX2 Transmitting end, Channel 2
RX2 Receiving end, Channel 2

The Profibus-DP communication link between two LK backplanes cannot be connected to optical fiber
and STP at the same time. When the communication link is changed from STP to optical fiber, the
switchover sequence when powered up is: firstly to plug out the STP, disconnect the DP communication,
then install the LK233 module to switch to the optical fiber mode successfully.
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6.3.3.6

Rxl Txl R T2

Rl Tl R T2

Optical Fiber Connection of LK233

Technical Specifications

LK233 Profibus-DP Bus Optoelectronic Transceiver

System Power

Operating Voltage

24VDC (-15%~+15%)

Backplane Current

80 mA max.@24 VDC

Port Characteristics

Connector Type

ST (ceramic or plastic)

Optical Fiber Type

62.5/125 um or 50/125 um multi-mode glass fiber

Operating Wavelength

1300 nm

Transmission Distance

0~5 km

Drive Capability

Load Capacity of Optic
Terminals

To drive multi-mode glass fiber for up to 5km.

Load Capacity of Electric
Terminals

To drive up to 256 LK I/O modules

Number of Cascade

4-segment cascade connection (8 LK 233 modules in total, with a data delay of 1.2 us

Connections for every 2 LK233 modules)
Communication

Protocol Profibus-DP

Dual-network Redundancy  [Supported

Communication rate

9.6 Kbps, 19.2 Kbps, 31.25 Kbps, 45.45 Kbps, 93.75 Kbps, 187. 5 Kbps, 500 Kbps,
1.5 Mbps self-adapting

Physical Property

Fiber Interface

4 ST connectors

Installation Mode

Slot Installation

Installation Position

I/O slots on the extension backplane

194




r&ﬂs}

LK233 Profibus-DP Bus Optoelectronic Transceiver

Protection Key A5

Module Dimension (W*H*D) (35 mmx100 mmx100 mm

Hot Swapping Supported

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity 5%~95%, with no condensation

6.3.4 LK234 Ethernet interface module

LK234 is replaced by LK235M compatible. See LK235M for functional description and specifications.

6.3.5 LK235 POWERLINK/PL-LINK interface module

LK235 is a POWERLINK/PL-LINK interface module, used for data forwarding and communication
conversion between POWERLINK/PL-LINK master station and I/O slave station. Support
POWERLINK/PL-LINK slave protocol. The data interaction between the controller and the 1/O module is
realized through POWERLINK/PL-LINK Ethernet.

LK235 is installed in the expansion backplane communication slot, It is recommended that the
number of LK IO added under each LK235 should not exceed 10, otherwise the communication speed will
be affected.

6.3.5.1 Features

2 POWERLINK/PL-LINK Ethernet interfaces
POWERLINK/PL-LINK slave station communication protocol

Support hot swap

POWERLINK/PL-LINK bus supports ring network redundancy
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6.3.5.2 Appearance

Indicators

Address rotary code switch

HHollysys

POWERLINK Ethernet ports

Module fixing screw hole

Bayonet lock

Protection k
Module mounting pin forectionsey,

LK235 Module Schematic Diagram

Interface Specification

Interface

Description

Indicators

Indicate module working status

Address rotary code
switch

Two 10-bit rotary code switches and 1 3-bit rotary code switch are used to set the address of
the LK235 device

Module fixing screw hole

After the module is installed, fix it with screws

POWERLINK/PL-LINK
Ethernet Ports

2 POWERLINK/PL-LINK Ethernet ports, used to connect POWERLINK/PL-LINK master
station or switch

Module installation pin

Insert into the slot jack of the expansion backplane

Protection key

The unique code set to prevent the module from being damaged by incorrect insertion is
fixed at the factory and cannot be changed. The protection key code on the slot must be
consistent with the module protection key code

Bayonet lock

One on top and one on bottom. After the module is installed in the slot, the bayonet and
expansion backplane buckle are automatically locked
\When disassembling, you need to press the upper and lower bayonets at the same time to

pull out the module

6.3.5.3 Indicators

Instructions to Indicators

Name |Function

Color [Status Description

On The module is normal
RUN [Indication of operating pattern Green off The module is not powered on or the module is
damaged

The communication between the module and the

on o
SLAVE Communication status indication with Green POWERLINK/PL-LINK master station is normal
POWERLINK/PL-LINK master station Slow Abnormal communication between module and
flashing |POWERLINK/PL-LINK master station
L o . On Normal communication with all I/O modules
Communication status indication with 1/O — - -
COM | ciave Yellow Fast Communication with one of the 1/0 is abnormal, at

this time, at least one 1/O module is offline
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Name [Function Color [Status Description
flashing
Slow
. DP side configuration data is not received
flashing
Receive DP side configuration data, but
Off communication with all I/O is abnormal, at this time
all I/0 modules are offline
on 2 POWERLINK/PL-LINK Ethernet or 2 DP cannot
ERR |[Fault status indication Red communicate
Off No failure of the module
Indication of connecting on POWERLINK/PL-LINK Ethernet interface has been
successfully connected
LNK1 [POWERLINK/PL-LINK Ethernet interface|Green POWERLII\)IIK/PL LINK Ethernet interface is not
1 -
off connected
Indication of receiving and sending data on POWERLINK/PL-LINK Ethernet interface is
. sending and receiving data
ACT1 [via POWERLINK/PL-LINK Ethernet Yellow, -
interface 1 Off POWERLINK/PL-LINK Ethernet interface does not
send or receive data
Indication of connecting on POWERLINK/PL-LINK Ethernet interface has been
. successfully connected
LNK2 |POWERLINK/PL-LINK Ethernet interface|Green POWERLII\)IIK/PL LINK Ethernet interface is ot
5 R
o connected
Indication of receiving and sending data on POWERLINK/PL-LINK Ethernet interface is
. sending and receiving data
ACT2 [via POWERLINK/PL-LINK Ethernet Yellow -
interface 2 off POWERLINK/PL-LINK Ethernet interface does not
send or receive data
B Fast flashing: 4 Hz, on for 125 ms, and off for 125 ms.

B Slow flashing: 1Hz, on for 500ms, and off for 500ms.
6.3.5.4 Set Device Address
6.3.5.4.1 Concept

Set the device address through the 3 rotary switches on the front panel of the LK235
POWERLINK/PL-LINK interface module. The ones place and tens place are 10-bit rotary code switches,
and the hundreds place is 3-bit rotary code switches. Device address=100xsetting value of hundreds
place rotary code switch+10xsetting value of tens place rotary code switch+setting value of ones place
rotary code switch, the setting range is 1~239.

When configuring the LK235 device address in the AutoThink software, please keep it consistent with
the actual dialing value.

Please set the device address before powering on the module. If you set the rotary code switch
address when the module is powered on, you need to restart the module to make the address take effect.

6.3.5.4.2

Requirements

B The LK235 module has been installed
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B Prepare a flat-blade screwdriver

6.3.5.4.3 Steps

To set the LK235 device address, please follow the steps below:

Q) Using a screwdriver, turn the three rotary code switches x1, x10, and x100 to the required
device address.

6.3.5.4.4 Example

For example: Set the station address to 15, then turn the hundreds place rotary code switch to O, the
tens place rotary code switch to 1, and the ones place rotary code switch to 5, as shown in the figure
below.

x1

x10

=100

Set Device Address

6.3.5.5 LK235 Ring Network

When the POWERLINK/PL-LINK network is configured by the LK235 ring network, the schematic
diagram is shown below. LK241 supports the connection of 40 LK235, and It is recommended that the
number of 10 added under each LK235 should not exceed 10.
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LK240 LK246 LK241
DC LK220 |Profibus|Redundan| Ethernet | POWERL
Power |Controll -DP cy CommunicNK Master|
Supply | Module | Master | Synchroni| ation |Communi

Adapter Module| zation |Processor| cation
Module | Module | Module

I .

LK240 LK246 LK241

LK921

DC LK220 |Profibus|Redundan| Ethernet | POWERLI
Power |Controlle cy CommunicNK Master]
Supply | Module | Master |Synchroni| ation |Communi
Adapter Module| zation | Processor| cation

Module | Module | Module
0_m | I - -

Network Connection

6.3.5.6 Technical Specifications

LK235 POWERLINK/PL-LINK interface module

Ethernet

Number of Communication Ports

2 way

Redundant Function

Support POWERLINK/PL-LINK ring network redundancy|

Level standard

IEEE 802.3

Communication port type

Shield RJ45

Communication rate (bps)

100Mbps

Protocol

POWERLINK/PL-LINK protocol

Hot Wap

Module hot swap

|Supported

Power Supply

Input Voltage 24VDC (-15%~+20%)
Module Power Consumption (max) 180mA@24VDC
Rated Voltage 24.0VDC

Start Time

Time from module power on to completion of initialization|s203

Physical Properties

Installation Location

|Expansion backplane communication slot
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LK235 POWERLINK/PL-LINK interface module
Module Size (W*H*D) 35 mm*100 mm*100 mm +0.5 mm
Operate humidity 5%~95%with no condensation

6.3.6 LK235M HolliTCP Interface Module

6.3.6.1 Basic Features

B 2-way redundant Ethernet interface (100Mbps)
B HolliTCP slave communication protocol

B Hot swapping

6.3.6.2 Function

LK235M is a communication module which converts HolliTCP to DP, and it is used to connect
expansion |0 modules of LK series for LK controller.

LK235M module communicates with the controller through two-way redundant HolliTCP, and
communicates with DP slave through two-way redundant Profibus-DP. LK235M module as a slave station
in the HolliTCP protocol side and as the master in the Profibus-DP protocol side.

° (i DLKGZO\ LK621, 6 LK622, LK631 is not supported under LK235M module.
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6.3.6.3 Interface

Indicator lamp -

IP dial switch

Ethernet interface

LK235M Module Schematic Diagram
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6.3.6.4 Indicators

LK235M has 8 indicators, the specific meaning as shown in table.

Definition of Indicators

Indicator Type Color [State Meaning

on The LK235M module has loaded the configuration file and is running

normally
RUN Fast_ The _LK235M mod_ule_has Ipaded the config_uration file but is not
o Green [flashing running (communication with the controller is not successful)

(Running indicator) Slow ' —

flashin The LK235M module does not load the configuration file

9

Off No power or the module is damaged
COM S Yellow On Establish communication with at least one DP slave
(Communication indicator) Off No communication is established with any DP slaves

on Module failure (eg configuration file loading error; DP master works
ERR abnormally)
(Abnormal indicator) Red SIOW. The module is starting up

flashing

Off The module is no fault

On The IP address of the software configuration takes effect
l(IF;D—’:E dFiess indicator) Green %(;Vt;ling The default IP address takes effect

Off No power or the module is damaged
ACT1 Flashing |The Ethernet 1 interface is sending and receiving data
i(rlwztg]rzrcr}[i%tnlirlijail(t:aator) vellow Off No data is received or sent in Ethernet 1
LINK1 o Green On Ethernet 1 interface has been connected successfully
(Ethernet 1 link indicator) Off The Ethernet 1 interface is not connected
ACT2 Flashing [The Ethernet 2 interface is sending and receiving data
i(rI]Etter}earcrj[ie())tnzirI]Ddf?ée;tor) vellow Off No data is received or sent in Ethernet 2
LINK2 S Green On Ethernet 2 interface has been connected successfully
(Ethernet 2 link indicator) Off The Ethernet 2 interface is not connected

| Fast flashing: 4 Hz, 125 ms is on, 125 ms is off.
| Slow flashing: 1 Hz, 500 ms is on, 500 ms is off.

| When the firmware is upgraded, the RUN indicator will be off and the COM, ERR and IP_ADR
indicators will flash slowly.

| Flashing frequency of the ACT indicator is related to the amount of communication data on the
current network, ACT indicator is On when the amount of data on the network is high.

6.3.6.5 IP Address Settings

The fourth field of the LK235M IP address can be set via the three 10-position IP dial switches on the
front panel. Fourth field IP address = 100 x dial switch setting value + 10 x dial switch setting value + dial
switch setting value.

If the IP address of the LK235M is set to X.X.X.51, turn the hundred-digit dial switch to 0, the ten-digit
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dial switch to 5, and the single-digit dial switch to 1.

Refer to following table for the meaning of the IP setting value when the IP address in fourth field is
set by DIP switch.

Description of IP Address Settings in Fourth Field

default value

IP address in fourth field is 249

P DiaI_SWitch _ _ o
Address Setting Meaning Function Description Note
Value
When dial switch is set as 0, IP
e xx0 1o IP reset address of LK235M is reset to
default value 128.0.0.249,
129.0.0.249
X x.x.1 |1 Gateway address Setting is not recommended
X.X.X.255 |1255 Broadcast address Setting is not recommended
IP address in _ _ _ The dial switc_h is in_ 999, the_
X x.249 |256~999 fourth field is as a When dial switch is set as 256~999,|LK235M configuration file will be

deleted automatically when power

on

The IP address in the first three fields of the LK235M is set by the [Network Configuration] tool in the
AutoThink configuration software, as shown in following figure.

After connecting to the LK235M successfully, the IP address can be read from the LK235M by IP
Reading. Address set by the dial switch is shown in the fourth field and can not be modified. Enter IP
address of the first three fields to be modified in the IP Address box, click IP Modification, IP address is
set to complete.
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JR=IE

The controller connected IP
IP: |128. o .0 .5 Pat |1200 TestConnectionl The current controller is not locked!

Caontraller infarmation | Caontraller lack  Metwork configuration |Pr0]ectupgrading| Firrrweare upgrading | Log reading] ModiWIP(LE54DS)| Firrriare 1 4 | 4

—IP Information — Route Information
~ETHERNET1

v ETHERNET1

Ha. hddress Mazk code Gateway

IP Address: 128 . 0 . 0. &1
x

r LEZ34 module © The previous three bytes of IF address =et
walid, the fourth byte iz set by DIF =witch!

Mask Code: | 255 . 255 . 255 . D)

|v ETHERNETZ

IP Address: 129 . 0 . 0. &1 : E

~ETHERNETZ

Mask Code: | 25 . 255 . 285 . 0
Ho. hddress Mazk code Gateway

IP Reading | IP Modification I

Route Readingl Route Modification |

The First Three Fields Settings of LK235M IP Address
LK235M configuration refers to Configure HolliTCP MASTER Protocol.

6.3.6.6  Wirings

The LK235M module is installed in the first slot on the left side of the expansion backplane and The
protection key is coded as A5.

LK235M module is connected with the LK controller or LK241M through the switch, and connected
with the LK expansion IO modules through the backplane bus.

Currently, on an extended backplane, the LK235M module supports up to 10 10 modules.
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Switch 1 Switch 2
8886588 868855866668

r
| Extension Backboard

I

| ackboart ||
HolliTcP P m o | | o 10 10

LK controller/ LK241M37 I N R "©1bus 0P [Slave | [ Slave | | Slave " Slave
+2] f “ff ? - —
| Bus Interface
|
I

Communication Module Slot 10 Module Slot

I

| ckboar

T E Bus Interface o | | B 10 10
I
o fcf?r? - -
; :I Bus Interface
I
I
I

LK235M Profibus-DP | Slave Slave Slave | * ° ° [ Slave
Communication Module Slot 10 Module Slot

LK235M Connection Schematic Diagram

®
. It is recommended that you do not use the routing function when using the LK235M.
o Users should ensure that the LK235M communication network is normal and avoid that the high

network load caused by the external modules, the long network transmission time caused by the network
configuration, a lot of useless packets (such as network storm) in the network.

6.3.6.7 Diagnosis

Diagnosis information of LK235M module and its attached DP slave modules is viewed in [Diagnostic
Information] of each module in AutoThink programming software.

When the LK235M module is configured in the LK project, the diagnosis variables are generated in
[Diagnostic Information] after compilation, The length of diagnostic variable is 5 bytes, as shown in
following figure.

Device Configuration I Diagnostic Information } Information l
No. Variable Name ‘ Address | Wariable Description Variable Type Online Value Power Fail Safeguard
o001 AT_LKZ235MState20 %5B67536 Whether the configuration is... BYTE 0 FALSE
ooz AT_EthernetState20 %SBET53T Ethernet communication stat.. BYTE 0 FALSE
0003 AT_DPState20 %S5BET538 Whether DP is ready BYTE 0 FALSE
o004 AT_DPRunState20 %S5BET539 Whether DP is running BYTE 0 FALSE
ooos AT_ConnectDP20 %SB57540 At least one DP slave statio... BYTE o FALSE

LK235M Diagnosis Variable

Diagnostic Information Description

Diagnostic Value

Diagnosis Information Diagnostic Description S

0: Unsuccessful

LK235M diagnosis Whether LK235M is configured successfully 1: Successful

information

LK235M Ethernet communication status 0: Not connected
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Diagnosis Information

Diagnostic Description

Diagnostic Value

Description
Non-zero: Normal running
Whether LK235M DP is ready O Not ready
1: Ready
Whether the LK235M DP is running O Not running
1: Running
The LK235M establishes communication with at least one  |0: No
DP slave 1: Yes

After the | / O module is added to LK235M, the compilation is passed, and the diagnostic variables
can be viewed in the [Diagnostic Information] tab of module. If the version is switched to the version
before V3.1.7B2, the LK235M diagnostic variables and the diagnostic variables of |/ O connected with
LK235M are reported by the LK235MDiagGroup variable group.

The diagnosis information of each DP slave module consists of three parts: the first three bytes are
the module status diagnosis information, the fourth byte is the device diagnosis information, and the
following bytes are the channel Diagnosis information, as shown in figure.

Device Configuration I Channel I Diagnostic Information | Information I
No. “ariable Name Address “ariable Description ‘ ariable Type Initial Value Power Fail Safeguard
ooo1 AT_SlaveConfigState? %%SBET544 Whether the slave station is... BYTE 0 FALSE
ooz AT_OnlineState? %SBET545 Whether the slave station is... BYTE 0 FALSE
0003 AT _ExtendedDiagVarinfo7 %SBET546 Whether the slave station h...  BYTE 0 FALSE
ooo4 AT_LK410DiagStater %eSBETo4T Device diagnostics BYTE 0 FALSE
0005 AT_ChiFaultinfo7 %SB67543 Channel 1 fault information BYTE 0 FALSE
0oos AT_Ch2Fauttinfo? %SB67S49 Channel 2 fautt information BYTE 0 FALSE
oooF AT_Ch3Faultinfoy %SBET550 Channel 3 fault information BYTE 0 FALSE
poona AT_Ch4Faultinfo? %SB67551 Channel 4 fault information BYTE 0 FALSE
0009 AT_ChSFaultinfoy %SBET552 Channel 5 fault information BYTE 0 FALSE
0010 AT_Ch&Faultinfo? %SB67553 Channel & fault information BYTE 0 FALSE
0011 AT_Ch7Fauttinfo? %SB67554 Channel 7 fautt information BYTE 0 FALSE
0012 AT_Ch&Faultinfoy %SBET555 Channel & fault information BYTE 0 FALSE
Diagnosis Information of I/O Slave Module
Diagnostic Byte Description
alg)%rr]rloasjflifm Diagnostic Description |Diagnostic Value Description Note

Whether DP slave is
configured

0: Not configured
1: Configured

State diagnosis
information of DP

Whether DP slave is online

0: Offline
1: Online

slave

Whether the DP slave has
extended diagnosis
information

0: none
1: Yes

Device diagnosis
information of DP
slave

Device diagnostics

The device diagnosis of each module is
different. Refer to device diagnosis
information of each module

No device diagnostic for
LK239
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D|agn05|_s Diagnostic Description |Diagnostic Value Description Note

Information

Channel diagnosis The channel diagnosis of each module |No channel fault
information of DP Channel fault information |is different. Refer to channel diagnosis [information for LK610,
slave information of each module LK710 and LK239

0]

° When data in input area of the IO slave station is used, the slave is online as the prerequisite (the

information is obtained from the S area) and the diagnosis information of the slave station is viewed, to ensure that
the read data is normal.

° All the diagnosis information will be cleared after 20s when LK235M was in offline.

6.3.6.8 Technical Specifications

LK235M HolliTCP interface module

Ethernet

Number of Communication Ports 2 way

Redundant Function Support for redundancy with no more than 50ms netting time
Level standard IEEE 802.3
Communication port type Standard RJ45
Communication rate (bps) 100Mbps

Protocol HolliTCP protocol
Protection level

Module protection level P20

Hot Wap

Module hot swap |Supp0rted

Power Supply

Input Voltage 24VDC (-15%~+20%)
Module Power Consumption (max) 180mA@24VDC
Rated Voltage 24.0VDC

Start Time

Time from module power on to completion of initialization|S40s
Physical Properties

Installation mode Backplane slot mounting

Installation Location Expansion backplane communication slot
Antimixing position AS

Module Size (W*H*D) 35 mm*100 mm*100 mm 0.5 mm
Weight 3009
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6.3.7 LK238 Serial Communication Module

6.3.7.1 Basic Features

Support the PROFIBUS-DP slave protocol

Support the MODBUS master /slave protocol

Connect the controller to an external Modbus master/slave
Installed in the I/O slot

4-way RS485 interface

Support hot swap

LK238 module is Modbus master-slave communication expansion module, supports Profibus-DP bus
protocol and Modbus protocol, and realizes data communication from external Modbus station to controller.

The LK238 module can only be used as a DP slave on the Profibus-DP side to exchange parameters
and data with the controller to realize the DP slave function.

The LK238 module can be used as a Modbus master station or a Modbus slave station on the
Modbus side to obtain or send Modbus data. It supports function codes 01, 02, 03, 04, 05, 06, 15, 16.

The maximum length of input data and output data in Modbus data area of LK238 module is 236
bytes each. As a Modbus master station, the maximum number of slave stations supported must meet the
two constraints that the total length of input (output) data each does not exceed 236 bytes and the number
of instructions does not exceed 32.

Modbus communication adopts the response method: the master station sends a command to a slave
station, and then waits for the response from the slave station. After receiving the command from the
master station, the slave station executes the command and returns the execution result to the master
station as a response, and then waits for the next command.

Modbus physical layer interface RS485, the transmission rate can reach 115.2 Kbps, RTU
transmission mode.

6.3.7.2 Principle Description

The data is periodically refreshed between the controller and the serial port module through DP
communication, which can be divided into two directions: read and write, as shown in the figure below.
The configuration process of communication command parameters is one-time and trigger mode.
Therefore, it is necessary to implement a message-based interaction mechanism in the periodic
communication data. The control initiative adopts the master-slave mode, where the controller acts as the
master and the serial port module acts as the slave.

The controller and the serial port module are the sender and receiver each other. For the sender,
adding a field in the periodic data area indicates that the data has been updated, rather than repeated
data, and the receiver will process it when it finds that the data is updated, otherwise it will be considered
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as repeated data and not processed. For example, add the serial number of the command and response,
modify the serial number when sending the command, and use the same serial number when replying to
the response.

Write direction seral number is

modified by the controller Serial port

Controller function block program module

Commu nication
output buffer

Serial port module
Q area

DP communication
writing direction

Y

|
| |
| |
| Function blod |
| program |
| |
| |
| |

Firmware program

DP communication
reading direction

Commu nication
input buffer

Serial port module |
area

The serial number of the reading
direction is modified by theserial
port module firmware program

DP Communication Interaction Schematic Diagram

The Modbus master station protocol creates a command data buffer pool for each command
according to the configured command ID as the index. The command of the protocol state machine to
read the function code (01/02/03/04) will copy the data read from the slave station into this In the data
buffer pool of the instruction; for the instruction data buffer pool of the write function code (05/06/15/16),
the write data of the instruction obtained from the DP cycle communication is issued to the slave station
through the Modbus protocol.

Transceiving status rotation

Communication
command 1
parameter
Communication
command 2 F—Instruction fetchis Mocbus_state
machine
parameter
Communication
command 3
parameter
Communication
command 4 Access data
parameter l
Communication Communication Communication Coammunication
command 1 buffer | command 2 buffer | command 3 buffer | command 4 buffer

Serial Port Module Communication Command Polling Schematic Diagram

The Modbus slave protocol creates a common data buffer for multiple Modbus slaves. When the
protocol state machine receives the request message of the Modbus master to read the function code
(01/02/03/04), it will follow the read offset address from the slave. When the data buffer is read, the data is
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filled into the Modbus slave response message; when the request message of the Modbus master write
function code (05/06/15/16) is received, the data will be written into the data buffer according to the write
offset address Corresponding position. Through the read and write communication data commands in the
DP cycle communication, the offset address can be specified to read and write data in the Modbus slave
data buffer.

Serial port
module

address ModbusRTU master
| station

| !

-Modbus communication

Read and write
command - Off st addres s ModbusRTU slave |

. Data area
processing

~-Modbus communi@ation

|
| ModbusRTU master
|

station

Modbus Slave Data Area Access Schematic Diagram

6.3.7.3 Module Appearance

HHollySys

RUN

q.
Indicators COM1 —_— Module fixing screw hole
COM2 —T
COM3
COM4

Bayonet lock

Protection key
Module installation pin

LK238 Com

LK238 Module Appearance Diagram
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Interface Description

definit

Interface

ion

Instructions for use

Indicator light

Indicate module working status and channel status

Module fixing
screw hole

Insert into the slot jack of the expansion backplane

Module
installation pins

Insert into the slot jack of the expansion backplane

The unique code set to prevent the module from being damaged by incorrect insertion is fixed at the

Anti-mixing factory and cannot be changed. The anti-mixing code on the slot must be the same as the module
female mold A
anti-mixing code
One upper and lower one. After the module is installed in the slot, the bayonet and the expansion
Bavonet backplane buckle are automatically locked
Y \When disassembling, you need to press the upper and lower pins at the same time to pull out the
module
6.3.7.4  Status Indicator

The definition of the indicator lights of the LK238 module is shown in the table. The RUN light shows
the communication connection status with the controller; the COM light shows the Modbus communication
connection status.

LK238 Module Status Indicator Definition

Name [Colorn|State Description
Flashin Communication is being established just after power-on, or communication error between
9 |Lk238 and LK CPU module
RUN [Green — - -
Oon The communication between LK238 and LK's DP master module is normal
Off The module is not powered on or the module is broken
On The first serial port communication is enabled and works normally
Fast Modbus master / slave communication error occurs in the first serial port communication;
flashing |Free port protocol communication error.
coMmilyellow When the first serial port communication is configured as Modbus master protocol
Slow communication, no Modbus slave is configured for LK238; The free port protocol does not
flashing [start communication; This state is not available when the Modbus slave protocol is
configured
Off The first channel is prohibited or not enabled
On The second serial port communication is enabled and works normally
Fast Modbus master / slave communication error occurs in the second serial port communication;
flashing |Free port protocol communication error.
com2lyellow When the second serial port communication is configured as Modbus master protocol
Slow communication, no Modbus slave is configured for LK238; The free port protocol does not
flashing [start communication; This state is not available when the Modbus slave protocol is
configured
Off The second channel is prohibited or not enabled
On The third serial port communication is enabled and works normally
Fast Modbus master / slave communication error occurs in the third serial port communication;
flashing |Free port protocol communication error.
com3lyellow When the third serial port communication is configured as Modbus master protocol
Slow communication, no Modbus slave is configured for LK238; The free port protocol does not
flashing [start communication; This state is not available when the Modbus slave protocol is
configured
Off The third channel is prohibited or not enabled
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Name [Colorn|State Description
On The fourth serial port communication is enabled and works normally
Fast Modbus master / slave communication error occurs in the fourth serial port communication;
flashing |Free port protocol communication error.
coMalyellow When the fourth serial port communication is configured as Modbus master protocol
Slow communication, no Modbus slave is configured for LK238; The free port protocol does not
flashing [start communication; This state is not available when the Modbus slave protocol is
configured
Off The fourth channel is prohibited or not enabled
B Fast flashing: 4Hz, on for 125ms, off for 125ms.
B Slow flashing: 1Hz, on for 500ms, off for 500ms.
6.3.7.5 Wiring Instructions

The serial port input channel of LK238 is wired out from the backplane, and there is no need to
externally external 24 VDC field power supply to supply power to the module. Definition of external
connectors or wiring terminals for electrical isolation between serial channels.

The terminal definition on the back panel is shown in the figure below.

nc

R5485_41
GHD1

R54B85_4% |

GNDZ
E5480_43 |

GNDS
E=d48a_4d

GHDdE

Wiring Diagram

Signal Definition

Terminal number|Cable specifications|{Terminal number|DB9 signal definition
1 NC 2 NC

3 RS485_A1l 4 RS485 Bl

5 GND1 6 GND1

7 RS485_A2 8 RS485_B2

9 GND2 10 GND2

11 RS485_A3 12 RS485_B3
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Terminal number|Cable specifications|Terminal number|DB9 signal definition
13 GND3 14 GND3

15 RS485_A4 16 RS485_B4

17 GND4 18 NC

6.3.7.6  Diagnostic Instructions

The diagnostic information of LK238 only contains 3-byte device-related diagnostics.

When adding the LK238 module through the DP protocol under the LK249 DP communication module,
the diagnosis needs to be checked through the function block. After calling the DP slave diagnostic
function block (sysGetDPSlaveState), the diagnostic data is stored in the output parameter DiagData array.

LK238 Diagnostic Information Description

Diagnostic information Diagnostic byte|Value
DiagData[0] 0x03: Device diagnosis header byte

Bit0: COM1 communication fault diagnosis

1: Indicates communication failure

0: indicates that the communication is not faulty
Bitl: COM2 communication fault diagnosis

1: Indicates communication failure

0: indicates that the communication is not faulty
Bitl: COM3 communication fault diagnosis

1: Indicates communication failure

Device diagnostic information|DiagData[1] 0: indicates that the communication is not faulty
Bitl: COM4 communication fault diagnosis

1: Indicates communication failure

0: indicates that the communication is not faulty
Bit4~Bit5: reserved

Bit6~Bit7: DP network fault diagnosis

0: indicates no fault

1: Indicates that the DP1 network is faulty

2: Indicates that the DP2 network is faulty

DiagData[2] Bit0O~Bit7: Module MCU firmware version information

When adding the LK238 module through the POWERLINK protocol under the LK241 POWERLINK
communication module, after compiling, you can directly view the diagnostic information on the diagnostic
page.

The LK238 module is configured in the AutoThink configuration software, and the module diagnosis
information page is generated after compilation, and the obtained diagnosis is stored in the system S area.

The diagnostic information of LK238 only contains 3 bytes of device-related diagnostics, as shown in the
figure:
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‘ariable Name: ariable Type
AT_LKZ385laveState1_28 BYTE
AT_LKZ385lavelD_HS BYTE
AT_LKZ38SlavelD_L8 BYTE
AT_LKZ3BCOM1Faultd BOOL
AT_LKZ3BCOM2Fauktd BOOL
AT_LKZ3BCOM3IFaultd BOOL
AT_LKZ3BCOM4Faulta BOOL
AT_LKZ320P1MetFaultd BOOL
AT_LKZ380P2MetFaultd BOOL
AT_LKZ3BMCUNernd BYTE

LK238 Diagnostic Information Description

(i)Only when the COM port is configured as Modbus master protocol or Modbus slave protocol can com
report the port fault status, free port protocol has no diagnostic function.

6.3.7.7 Matching Resistance

The matching resistance dial switch is located inside the module, with four groups, corresponding to
channels 1 ~ 4 respectively. Each channel can set the matching resistance independently. Each group has
two keys, which are not connected by default. As shown in the figure, there is no need to disassemble the
shell when changing the switch position. Through the heat dissipation hole of the shell on the top of the
module, it can be easily set with a small screwdriver.

When setting, the two-digit keys of the DIP switch should be dialed in the same way. Dial the 2-digit
button downwards at the same time to turn on the terminal matching resistance; Dial the 2-digit button
upwards at the same time to turn off the terminal matching resistance.

Matching resistors must be connected in the following scenarios:

B When the module channel is used as the ModbusRTU master station and is located at the beginning
of the serial port network, it is necessary to turn on the corresponding matching resistance switch.

B When the module channel is used as a ModbusRTU slave station and is located at the end of the
serial port network, it is necessary to turn on the corresponding matching resistance switch.
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Channel 4 ~ Channel 1

1
SW4 ~ SW1

SO [T T o
R 007 10000

(=]

Setting of LK238 DIP Switch

= -

6.3.7.8  Modbus Communication Information Description

The Modbus communication protocol is a master/slave communication protocol. The master station
sends a message, and only the slave station with the same call address in the message sent by the
master station sends a reply message to the master station.

The slave address range of the LK238 module is 1 (default) ~ 247, the 0 address in the protocol is the
broadcast message sending mode, and the LK238 module does not support the 0 address function.

The function code is used by the Modbus master station to inform the Modbus slave station what
action should be performed. The slave station sends the same function code to the master station as a
response, indicating that it has responded to the master station for operation.

The following table lists the Modbus function codes supported by LK238 as a Modbus master station.
For function codes not listed in the table, LK238 does not respond.

If the highest bit of the function code sent by the slave station is 1 (the function code is greater than
127), it indicates that the slave station has not responded to the operation or sent an error.
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Supported Function Code Definition

Function |Data

code tvpe Meaning Function
01 BIT Read the open state (DO read back) Read baFk the current state of a group of switch output (not
supporting broadcast mode)
02 BIT Read input status (D) Get the .current state of a group of digital inputs (not
supporting broadcast mode)
Read back the current statg of a group of Read back the current state of a group of analog output
03 WORD |analog output (not supporting broadcast .
(not supporting broadcast mode)
mode)
04 WORD |Read the state of the module (Al) Get the.current state of a group of analog inputs (not
supporting broadcast mode)
05 BIT Forced single out (single DO) Mandatory sgtting of the output value of a certain switch
(not supporting broadcast mode)
Mandatory single-channel mode output  [Mandatory setting of the output value of an analog quantity
06 WORD |, . )
(single-channel AO) (not supporting broadcast mode)
Forced multi-channel out (multi-channel MaTnda?tory setting of the output_values of severa! continuous
15 BIT DO) switching values of the slave station (not supporting
broadcast mode)
. Mandatory setting of the output values of several continuous
16 WORD Mandatory multi-channel mode output analog quantities from the slave station (not supporting

(multi-channel AO) broadcast mode)

6.3.7.9 LK238 as a Modbus Master

When using LK238 as a Modbus master station for communication, communication parameters and

read-write data functions can be configured by calling relevant function blocks. When configuring,
corresponding function blocks can be selected based on actual application scenarios.

When the Modbus communication trigger mode is cycle triggered or event triggered,
COMM_SET_CONFIG(Set LK238 Communication Instruction Param),
COMM_CTL_MODULE(LK238 Module Control Function Block) and
COMM_RW_MODBUS_ MASTER(LK238 Modbus Master Read and Write Communication Data) can
be called to configure Modbus communication. Please refer to the following chapters for specific
configurations.

When the Modbus communication trigger mode is event triggered, you can also call
LK238_ModbusMaster(LK238 Modbus Master Configure Read and Write) to configure Modbus
communication. Please refer to LK238 ModbusMaster(LK238 Modbus Master Configure Read and
Write).

6.3.7.9.1 User parameter select Modbus master

(1) Configure the correct device address
(2) Select Modbus master for protocol type

3) Modbus Endian: byte order processing, which is used to adapt to the size end of the controller.

The data reading format of the controller is little endian and the default value here is "Little
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Endian".

Device Configuration | Channel | Information |
Project Content
Module Type
Alias
GSD File Name
Description o -
Device Properties il
Device Address 1
Redundancy Inputioutput selection
Input Starting Byte Offzset(%IB) 4
Output Starting Byte Offset(%0B)
Device Property Double-click Configuration
Protocol DP Communication:Profibus-DP Prot
Maximum power consumption BimA@24vVDC TrmrETIE T 53
Operating ambient temperature -20~70 degrees centigrade
Name Value | Declaration 1=
Modbus Endian Little-Endian LI Unsigned& 0 0,1
COM1 Status Enable LI Unsigned2 1 0,1
COM1 Baud Rate 9500bps LI Unsigneds 4 1-8
COMW1 Data Bit 8 Data Bits LI Unsigneds 0 0-1
COM1 Parity Ewven Parity LI Unsignedd 2 0-2
COW1 Stop Bit 1 Stop Bit LI Unsigneds 1 1-2
COM1 Communication Protocol I Modbus Master 3 3 Unsigneda 0 0-2
COM1 Transmission Mode RTU ﬂ Unsigneds 0 0-1

Select Modbus Master

6.3.7.9.2 Add Input and Output Modules

[Input/Output Selection] The tab page is used to configure the data space on the Modbus side of the
LK238 module to realize the data transmission between the LK238 and the external Modbus station.

The data length in the module is limited, the maximum length of input data is 236 bytes, and the
maximum length of output data is 236 bytes. When the added data exceeds the limited length, an error

message will pop up.

As shown in the figure below, all optional input and output data are displayed in the optional module
list box on the left, select the data that needs to be added, Click the button == |, Add the data to the

added module list box on the right.

The number of input modules actually added is determined by the maximum input byte length among
the following factors, and the data size of the input module (56 bytes x Number of additions) must be
greater than the following maximum input byte length. Otherwise, the corresponding function block will
report an error.

B Number of configuration instructions (InstructionNum) in COMM_GET_CONFIG (Read LK238
Communication Instruction Param) x The length of an instruction (12 bytes) is the required input
byte length.

B Instruction parameters corresponding to the instruction ID number (InstructionIDs) in

COMM_RW_MODBUS_MASTER (LK238 Modbus Master Read and Write Communication
Data), the "datalength" corresponding to the (01 / 02 / 03 / 04) read function code is the required
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input byte length.

When the read / write direction (RW) in COMM_RW_MODBUS_SLAVE (LK238 Modbus Slave
Read and Write Communication Data) is read data, "read / write data length" (DatalLength) is the
required input byte length.

In COMM_RW_FREEPORT (LK238 Free Protocol Read and Write Communication Data), the
length of RecvLen in the input parameter Freeportin+ 7byte (header length) is the required input
byte length.

The number of output modules actually added is determined by the maximum output byte length
among the following factors, and the data size of the output module (56 bytes x Number of additions) must
be greater than the following maximum output byte length.

Number of configuration instructions (InstructionNum) in COMM_SET_CONFIG (Read LK238
Communication Instruction Param) x The length of an instruction (12 bytes) is the required
output byte length.

Instruction parameters corresponding to the instruction ID number (InstructionIDs) in
COMM_RW_MODBUS_MASTER (LK238 Modbus Master Read and Write Communication
Data), the "datalength" corresponding to the (05/06/15/16) write function code is the required
output byte length.

When the read / write direction (RW) in COMM_RW_MODBUS_SLAVE (LK238 Modbus Slave
Read and Write Communication Data) is write data, "read / write data length" (DataLength) is the
required output byte length.

In COMM_RW_FREEPORT (LK238 Free Protocol Read and Write Communication Data), the
length of SendLength in the input parameter Freeportin+ 10byte (header length) is the required
output byte length.

The number of I / O modules can also be dynamically adjusted according to the byte requirements of
the currently running instruction function block to release the communication data volume of DP link.
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Device Properties

GRS User parameter I

— Input/output medule selection

Optional medule

Input data length (byte)

Output data length (byte)

Number of medules

= Input Modules

¢ L. Status

El Output Modules
Cantrol

. 56 Bytes Out

==

i

Property |

Current value

68

68

)
1

Maximum

44

44

Added module

[E- Added module

Cantrol

- 56 Bytes Out

. 56 Bytes In

]

Close

Note: the status and control fields must be added, and the status is before and the control is after. The
control field and the configured Q area data (56 bytes out) are prohibited from direct operation and can be
accessed through the function block.

6.3.7.9.3

Input and Output Module of Modbus Master Sation

Import the sample project through the library manager

Through the library manager, find the required function block and right-click to import the sample
project, as shown in the following figure.

The function blocks are imported in the form of POU. The variables of the imported example function

blocks have been defined. You only need to configure the function block parameters according to the
needs of the project.
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- |y Standard Instruction

- |, Basic Application Instruction
H-| | System Instruction
= ¥ Product Extension Instruction

[+ |y Product Internal State Instruction

L:_| Additional Module Information
----- || GetLES406ModuleSlaveDiaginfo(Get LES406 Slave Medule Diagnose Information
----- |2 GetLkK250ModuleSlaveDiaginfo(Get LK250 Slave Medule Diagnoese Information
----- |Z#| ContrelHSC(Control and Read LKS20 Module Information )
----- |3 GetLK831S0EAlarm(Read LKG31 FRAM Alarm Infe Module Infermation))
COMM_SET_CO, e e e § )
----- |z comv_ceT_co  Lib Config
----- | COMM_RW_MO Yiew
----- | COMM_RW_MO
""" (7] COMM_RW_FRE  ¥jew Sample Instruction
----- ] COMM_CTL_MO
-]y SOE Instruction

m )

write communication data §
ite communication data )
unication data

Import Sample Frojer

Import the Sample Project

6.3.7.9.4 Use the configuration function block to configure the master

parameters
COMM_SET_CONFIG1
COMM_SET_CONFIG
EM EMND
[setconfig_en=FALSE EM_R Done —{setconfig_done=FALSE |
| SlotAddr=2 STotAddr Busy —{setconfig_busy=FALSE |
IMType=2 I—IMType O Fill in the correct device address Errar (—setconfig_error=FALSE |
IMAddr=1 I—IM.&ddr ErrorlD | setconfig_errorid=0 |
10Addr=2 I—ICI.-"\ddr
| setconfig_port=1 Port ] @ Fill in the correct port number
[ setconfig_num=1 |—MSIOCIONNOM & Configure the number of instructions
|saveparam=FALSE |—FaveParam ] : ®Save confiquration of parafneters
|sch0nﬂg_param|— -.-1.ndbusr-.-1asterlnstru|:1|nnF'aram] ®lnstruction parameters
[setconfig_timeout=2000 < Timeout

Configure the Master Parameters

(2) Fill in the correct device address. . SlotAddr shall fill in the slot number of the communication
board on the master backplane, IMType shall fill in the type of interface module on the expansion
backplane, IMAddr shall fill in the address of the interface module on the expansion backplane, and
IOAddr shall fill in the slave address of LK238 module. See parameter description of
COMM_SET_CONFIG(Set LK238 Communication Instruction Param) in instruction manual.

(2) Fill in the correct port number. LK238 has 4 serial ports. If the first serial port is used, fill in 1 for
port.

(3) Configure the number of instructions. This function block can only be configured with 16
instructions at most at a time, and LK238 can support the configuration of 32 instruction parameters at
most. If 32 instructions need to be configured, you need to fill in different parameters and call them twice,
or call two comm_set_config function blocks for parameter configuration twice.
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(4) When SaveParam is true, the configuration input parameter
ModbusMasterinstructionParam remains when LK238 is powered off. If SaveParam is false, the
parameter configuration is lostafter LK238 power down and needs to be reconfigured.

Nain. CONN_SET_CONFIG1 x|

No. ariable Name Address ‘Variable Description ariable Type ‘ Initial WValu E;
oom EM_R Rising edge execution BOOL FALSE
o002 SlotAddr Communication board slot (2~5) BYTE 0
0003 INType The type of interface module used by the backp... BYTE 0
o004 IMAddr The address of the interface module used by th... | DWORD 0
000s 10Addr DP =lave address of the backplane where the |... | BYTE 0 —
0005 Port Port number,valid value is 1~4 BYTE 0
ooor InstructionNum Mumber of configuration instructions, valid value... BYTE 0
0008 SaveParam Whether the command parameter is maintained ... BOOL FALSE
ooos ModbusMasterinstructienParam Modbus master command parameter structure ARRAYT0..15] OF MASTERINSTRUCTIL...
o010 Timeout Execution timecut,unit is 1ms WORD 0
0011 Done Whether the command has been executed BOOL FALSE
0012 Busy Whether the command is being executed BOOL FALSE
0013 Errar An error occurred during processing BOOL FALSE
0014 ErroriD Function block error code WORD 0
0015 ModulelD UDINT 0

-

Jd . ' _'I_|

Power Down Hold Parameters

(5) Here, take the configuration of an instruction as an example. The parameters contained in an
instruction are shown in the table below. When the Modbus master station is configured with the following
parameters, the preparation for communication has been completed.

Note: The controller downloading will not affect the communication configuration of the serial port
module. When the controller project changes and the new project does not match the current
communication configuration, it is necessary to reconfigure the communication command parameters of
the serial port module.

When configuring communication command parameters, please open the command parameter list as
shown in the following figure:
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Variable Name Address

Variable Description Variable Type Initial Value

COMM_SET_CONFIG

x|
F—— | Mo. S Variable Name Address | fariable Description \.-"ariahle:l
oo InstructionMum Number of cenfiguration instructions, valid value is 1~16 BYTE
— ooos SaveParam Whether the command parameter is maintained after power... BOOL
= | 0008 ModbusMasterinstructionParam _ Modbus master command parameter structure
z 0010 \ineum Double click the serial rumber Execution timeout,untt is 1ms WORD
=| 0011 yNain. CONN_SET_CORFIG1. NodbusNasterInst ill
| [oo12 Bu No. Variable Hame Variable Description Variable Type 4
— 0013 Eri | 0001 ModbusMasterinstr RINSTRUCTIONPARAK
z 0014  |En| 0002  AModbusMasterinstructionParam(1] Double click the serial mumber WMASTERINSTRUCTIONPARAM
|l [—|o0s Mc| 0003 Nain. CONN_SET_CONFIG1. NodbusNasterInstructionParam[0] il
BT loots || o004 No. ariable Name Address Variable Description ariable Type | Initial
o7 | 0005 0001 InstructioniD Instruction ID number, valid value is 1~32 BYTE o
[ |oms Int | 0006 o002 InstructionStatus Command status (0 is invalid, 1 is valid) BYTE o
F—— o018 O | 0007 0003 StationAddress Slave address,valid value is 1~247 BYTE o
oozo se | 0008 0004 FunctionCode Function code BYTE o
o021 se | 0009 0005 OffzetAddress Read and write offset address WORD o
"']' ] ooos Datalength Read and write data length WORD o
- |oom 0007 Timeout Execution timeout,unit is 1ms WORD 0
o012 ooos TriggerMode Trigger mode (0 iz periodic trigger, 1 is event trigger) BYTE o
0013 o0oos Period Polling cycle time (unit: 10ms} BYTE o
Open the Command Parameter Configuration Interface
Instruction Parameters Description
Member Data L
o [ type Parameter description
InstructionID BYTE |Instruction ID number (1 ~ 32)
InstructionStatus [BYTE |Instruction status (O: invalid instruction, 1: effective instruction)
StationAddress [BYTE |Slave address (1 ~ 247)
0x01 (read coil), 0x02 (read discrete input), 0x03 (read hold register), 0x04 (read input
FunctionCode [BYTE |register), 0x05 (write single coil), 0x06 (write single register), 0xOf (write multiple coils), 0x10
(write multiple registers)
OffsetAddress |WORD |Read / write offset address
Read / write switching value / analog data length
DatalLength WORD |Switching value: 1 ~ 1600
Analog quantity: 1 ~ 100
Timeout WORD |Execution timeout (unit: 1ms), When it is set to 0, the default value is 1000
Trigger mode
0: cycle trigger, When the parameter configuration is successful and the protocol port is
TriggerMode BYTE ir.nabled, I\_/IODBUS starts communlcatlon_accor_dlng to the polling cycle set by period _
: event trigger, when the parameter configuration is successful and the protocol port is
enabled, through rising edge of EN_R of COMM_RW_MODBUS_MASTER (LK238 Modbus
Master Read and Write Communication Data)_ triggers Modbus communication once
Period BYTE |Polling cycle time (unit: 10ms),when set to 0, the default polling mode is dead pocket type
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6.3.7.9.5

Enable protocol port

The COMM_CTL_MODULE function block is required here. Enable the corresponding port. When
enabled, you can see that the light of the corresponding port starts to flash.

When enable the port, operate as shown in the figure below, double-click the serial number label in
front of the variable to open the configuration window, and set the working enabling of the corresponding
port to true.

“ariable Name Address Variable Description Variable Type | Initial Value
o001 COMM_CTL_MODULE1 COMNM_CTL_MODULE LI
— No. ariable Hame Address ariable Description Variable Type | |~
0001 Enable High level enable BOOL FAL
| 0002 Slotaddr Communication board =lot (2~5) BYTE o
E 0003 IMType The type of interface module used by the backplane where... BYTE o
|: oon4 IMAddr The address of the interface module used by the backplan... | DWORD 0
E 0oos 10Addr DP slave address of the backplane where the 10 medule is ... | BYTE o
|: 0008 \_ COM1~COM4 work enable bit MODULECONTROLPARAM
E Ll Sma eParamCir Clear the communication command parameters =saved after ... BOOL FAL
1L |ooos Filain. CONN_CTL_NODULEl. ComEnable il
T 0009 El No. Variable Name Address ariable Description Variable Type Initial Value Powe
0010 i | 0001 COM1_EN Com1 work enable BOOL FALSE
T 0011 I | 0002 COMZ_EN Comz work enable BOOL LI FALSE
T | o012 M| 0003 COM3_EN Com3 work enable BOOL FALSE LI FALSE
0013 1& | 0004 COM4_EN Com4 work enable BOOL FALSE LI FALSE
0014
0015
_‘_ - _
COMM_CTL_MODULE Function Block
6.3.7.9.6 Clear MODBUS Master Command Parameters

The Modbus master station command parameters of non power down hold are cleared:

Delete the specified instruction parameters by calling COMM_SET_CONFIG function block, the
instruction parameter structure of Modbus master station specifies the instruction ID to be deleted, and
specifies that the instruction status is 0, which means that the instruction ID is an invalid instruction.
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i Main(PRG).H

Wariable Description Initial Value Power Fail Safeguard

COMM_SET_CONFIG1 COMM_SET_CONFIG

Nain. CONN_SET_CONFIG1

No. Wariable Name Address Variable Description Variable Type
o0oos SaveParam ‘Whether the command parameter is maintained after power... BOOL
0009 ModbusMasterinst : - Modbus master command parameter structure
0010 Timeout Execution timeout,unit is 1ms.
D0y conn_sur_conr 161 Nodbuskasterins tructionParan
1“4 Variable Description Variable Type 4
E ModbusMasterinstructionParam]0]
E MASTERINSTRUCTIONPARAN
E i lain. CONN_SET_CORFIGL. NodbusNasterInstructionParaml
E E No. Variable Name: Address ariable Description Variable Type Initial Value |
E 0005 §ooo1 Instructioni> Instruction I number,valid value is 1~32 BYTE & FALSE
E 0006 § 0002 InstructionStatus Command status (0 is invalid, 1 is valid) BYTE 0 FALSE
E E 0003 StationAddress Slave address,valid value is 1~247 BYTE 0 FALSE

Delete Specified Instruction

In case of hot start or cold start of the module, all the command parameters of Modbus master station
not maintained by power down will be cleared. For example, when the DP baud rate is switched, it will
cause the module to be hot started, or after the module is powered off and cold started, it will cause all the
command parameters of the Modbus master station that are not powered off and held to be cleared.

The Modbus master command parameter of power down hold can be cleared only by calling
COMM_CTL_MODULE function block, set the saveparamclr pin to true to realize all the command
parameters of the Modbus master station maintained by power failure of the four COM ports.

ariable Mame Address Wariable Description Variable Type Initial Value
COMM_CTL_MODULE
|
No. Variable Name Address Variable Description Variable Type | Initial Walue :
o001 Enable High level enable BOOL FALSE LI FALSE
ooz Slot&ddr Communication board slot (2~5) BYTE o FALSE
0003 IMType The type of interface module used by the backplane where...| BYTE o FALSE
o004 IMAddr The address of the interface module used by the backplan... | DWORD o FALSE
0005 10Addr DP slave address of the backplane where the 10 module is ... BYTE o FALSE
o006 ComEnable COM1~CON4 work enable bit MODULECONTROLPARAN FALSE
o007 SaveParamClr Clear the communication command parameters saved after .. BOOL TRUE LI FALSEI
nooa Reset Reset control BOOL FALSE LI FALSE

Delete Power Down Hold Command Parameters

6.3.7.9.7 Read and write data to MODBUS master station
The parameters SlotAddr/IMType/IMAddr/IOAddr/Port are filled in the same way as those in the

comm. they will not be repeated here. The following parameters will be emphasized.

(DInstructionIDs is the instruction ID successfully configured through
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Use_the configuration_function_block to configure the master _parameters . when LK238 is configured
with 32 instructions (1 ~ 32), fill in the ID number here and read and write the data of the corresponding ID.

(2) When RW is 1, write data to Modbus master station; when RW is 0, read Modbus master station
data.

(3) As shown in the figure below, the read data is put into the Inbuf buffer, and the written data is put
into the OutBuf buffer.

No. Wariable Name Address Variable Description Variable Type | Initial Walue ‘ Power F
oo COMM_RW_WMODBUS_MASTER1 COMK_RW_MODBUS_MASTER LI FALSE
oooz master_en BOOL LI FALSE LI FALSE
0003 SlotAddr Slot(2~5) BYTE >lo FALSE
ooon4 IMType module type BYTE >lo FALSE
0oos I Addr moedule address DWORD Ylo FALSE
0006 10Addr module slave address BYTE >lo FALSE
ooy master_port port(1~4} BYTE Flo FALSE
ooog magter_ID instruction 1ID(1 ~ 32} BYTE il 0} FALSE
ooos master_rw Read and write direction BOOL LI FALSE LI FALSE
oo I I'I'Iﬂstel'_ll'lbl.lfl Fead data to modbus master station | Input data buffer ARRAYTO.223] OF BYTE LI FALSE
0011 [master_outouf]rite data to modbus master station | Output data buffer ARRAYD..223] OF BYTE x| FALSE
4| | ' >

Main: LK238 modbus master read and write

0001
ADR ADR
EM EMNO EN ENO
master_Inbufl0]—{IN QUT [—{master_Inbufer] [master_Outbuf[0]}—IN OUT |—master_Outbufer
000z
0003
COMNM_RW_MODBUS_MASTER1
COMM_RW_MODBUS_MASTER
EN ENO
master_en—EN_R Done —{master_done
SlotAddr—{SlotAddr Busy —master_busy
IMType IMType Error —master_error

IMAddr ErrorlDy —master_errorid

10Addr

master_port
master_ID

InstructionliDs] Instruction 1D

Read and write dirgction

Read and write data

[master_timeoutk—{Timeout

Configure Parameters
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6.3.7.10 LK238 as a Modbus Slave

6.3.7.10.1 User parameter select Modbus slave

Q) Configure the correct device address
(2 Select Modbus slave for protocol type

) Modbus Endian: byte order processing, which is used to adapt to the size end of the controller.
The data reading format of the controller is little endian and the default value here is "Little
Endian".

Device Configuration | Channel | Information |

Project | Content
Module Type LK238
Alias LKZ38
GSD File Name LKZ238 gsd o =
2 Device Properties x|
Description Serial communication module
Device Address 2({Double-click Configuration} 1 Inputioutput selection
Redundancy NO
Input Starting Byte Offset{%IB) 4
Output Starting Byte Offset(%08) o
Device Property Double-click Configuration
Protocol DP Communication:Profibus-DP Proi User parameter bytes: 3
Maximum power consumption B0mA@24VDC
Operating ambient temperature -20~70 degrees centigrade Name Value Declaration -
Modbus Endian Little-Endian ﬂ Unsigneds 0 0,1
COM1 Status Enable ﬂ Unsignedg 10,1
COM1 Baud Rate 9600bps ﬂ Unsigneds 4 1-8
COM1 Data Bit & Data Bits ﬂ Unsigneds 0 0-1
COM1 Parity Even Parity ﬂ Unsigned@ 2 0-2
COM1 Stop Bit ‘1 Stop Bit ﬂ Unsigneda 1 1-2
COM1 Communication Protocol Modbus Slave IL' 3 Unsigneds 0 0-2
COM1 Transmission Mode ﬂ Unsignedd 0 0-1

Select Modbus Slave

6.3.7.10.2 Add Input and Output Modules

[Input/Output Selection] The tab page is used to configure the data space on the Modbus side of the
LK238 module to realize the data transmission between the LK238 and the external Modbus station.

The data length in the module is limited, the maximum length of input data is 236 bytes, and the
maximum length of output data is 236 bytes. When the added data exceeds the limited length, an error
message will pop up.

As shown in the figure below, all optional input and output data are displayed in the optional module
list box on the left, select the data that needs to be added, Click the button == |, Add the data to the

added module list box on the right.

See Add_Input_and_Output Modules for the number of input and output modules actually added.

226



ywra

Device Properties

GRS User parameter I

— Input/output medule selection

Optional medule

Input data length (byte)

Output data length (byte)

Number of medules

= Input Modules

¢ L. Status

El Output Modules
Cantrol

. 56 Bytes Out

==

i

Property |

Current value

68

68

)
1

Maximum

44

44

Added module

[E- Added module

Cantrol

- 56 Bytes Out

. 56 Bytes In

]

Close

Note: the status and control fields must be added, and the status is before and the control is after. The
control field and the configured Q area data (56 bytes out) are prohibited from direct operation and can be
accessed through the function block.

Input and Output Module of Modbus Master Sation

6.3.7.10.3 Enable protocol port

The COMM_CTL_MODULE function block is required here. Enable the corresponding port. When
enabled, you can see that the light of the corresponding port starts to flash.

When enable the port, operate as shown in the figure below, double-click the serial number label in
front of the variable to open the configuration window, and set the working enabling of the corresponding

port to true.
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“ariable Name Address Variable Description Variable Type | Initial Value
o001 COMM_CTL_MODULE1 COMNM_CTL_MODULE LI
— No. ariable Hame Address ariable Description Variable Type | |~
0001 Enable High level enable BOOL FAL
| 0002 Slotaddr Communication board =lot (2~5) BYTE o
E 0003 IMType The type of interface module used by the backplane where... BYTE o
|: oon4 IMAddr The address of the interface module used by the backplan... | DWORD 0
E 0oos 10Addr DP slave address of the backplane where the 10 medule is ... | BYTE o
|: 0008 \_ COM1~COM4 work enable bit MODULECONTROLPARAM
E Ll Sma eParamCir Clear the communication command parameters =saved after ... BOOL FAL
= ooce x|
T 0009 El No. Variable Name Address ariable Description Variable Type Initial Value Powe
0010 i | 0001 COM1_EN Com1 work enable BOOL FALSE
T 0011 I | 0002 COMZ_EN Comz work enable BOOL LI FALSE
T | o012 M| 0003 COM3_EN Com3 work enable BOOL FALSE LI FALSE
0013 1& | 0004 COM4_EN Com4 work enable BOOL FALSE LI FALSE

COMM_CTL_MODULE Function Block

6.3.7.10.4 Import the sample project through the library manager

Through the library manager, find the required function block and right-click to import the sample

project, as shown in the following figure.

The function blocks are imported in the form of POU. The variables of the imported example function
blocks have been defined. You only need to configure the function block parameters according to the

needs of the project.
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Standard Instruction

[~ | Arithmetical Operation
[+ Logic Operation
[+ Comparison Cperation
[+ Select Operation
[+ Shift Operation
[+ Data Type Conversion
= Pointer Operation
i-|0] ADR(Get Address)
| WAL(Get Valug)
[ Character String Operation
[ Trigger Functions
[#] Bistable Functions
[#] Counter Functions
[#] Timer Functions
[+ IEC SFC Functions
[ ||, Basic Application Instruction
(- || ) System Instruction
= ¥ Product Extension Instruction
[+ |y Product Internal State Instruction
E| Additional Module Information

----- || GetLES406ModuleSlaveDiaginfo(Get LES406 Slave Medule Diagnose Information

----- || GetLkK250ModuleSlaveDiaginfo(Get LK250 Slave Module Diagnose Information

----- || ContrelHSC(Control and Read LKS20 Module Information)

----- |2 GetLKS31S0EAlarm(Read LKG31 FRAM Alarm Info Module Infermation))

----- 2] COMM_SET_CONFIG(Set LK238 Communication Instruction Param }

----- |Z€] COMM_GET_CONFIG(Read LK238 Coemmunication Instruction Param )

----- 2] COMM_RW_WMODBUS_MASTER(LK238 Modbus Master Read and write communication data )
COMN_RW_MODBUS_SLAVE( s Slgye B

----- || COMM_RW_FREEPORT(LK Lib Config

----- || COMM_CTL_MODULE(LKZ

-]y SOE Instruction

38 Mo Slave Read and write commynication data )

data )

View

View Sample Instruction
Import Sample Fr

Import the Sample Project

6.3.7.10.5 Read and write data to MODBUS slave station

(2) Fill in the correct device address. SlotAddr shall fill in the slot number of the communication board
on the master backplane, IMType shall fill in the type of interface module on the expansion backplane,
IMAddr shall fill in the address of the interface module on the expansion backplane, and I0Add shall fill in
the slave address of LK238 module. See parameter description of COMM_SET_CONFIG(Set LK238
Communication Instruction Param) in instruction manual.

(2) Fill in the correct port number. LK238 has 4 serial ports. If the first serial port is used, fill in 1 for
port.

(3) When RW is 1, write data to Modbus slave, and when RW is 0, read Modbus slave data.

(4) Dataoffset is the read / write data offset address, which indicates that the data is read from the
address of the Modbus slave station

(5) Datalength is the read data length, indicating that the data of datalength length is read from this
position (dataoffset).

(6) Read the data from Modbus slave station with Datal ength and DataOffset address and put it into
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the inbuf buffer, and put the data that written to Modbus slave station with DataLength and DataOffset
address into the OutBuf.

Mo, “ariable Marme Address ‘ “ariable Description “ariahble Type ‘ Initiazl sl ‘ Povwwver d
oooF slave_port Port numker valicd value is 1~4 | BYTE LI u] FALZE
0oos slave_rw Reading and writing direction | BOOL LI FALZE ﬂ FALZE
onog slave_dataoffzet Read and write data offzet ... WORD LI i} F&LSE
ooqo slave_Datalenogth Read and write data length BYTE LI i} F&LSE
oot slave_nbuf | Fead data to Modbus slave | Input data buffer ARRAY[OD.223] OF BYTE LI FALSE
oz slave_Outhuf ] Vi'tite data to Modbus slave | Output data butter ARRAY[0. 223] OF BYTE LI FALSE
o013 slave_lnbufer Input data buffer address PCIMTER TO BY'TE LI u] FALSE
oo14 slave_Outbufer Cutput data buffer address POIMTER TO BY'TE |LI u] FALSE _Iﬂ
4 3

COMM_RW_MODBUS_SLAVE_LD: LK238 Modbus slave station reads and writes communication data

e

ooo

ADR

EM EMO

glave_Inbuffa]—{IM OUT —{slave_Inhufer]

EN

[slave_OuthuffOT—IM

ADR

EMO
QuT

—|Slave_0utbufer

ooz

COMM_RW_MODBUS_SLAVE1

EM
Sla\re_enI—EN_R
[SlotAddr|iSiatadd

IMType |— IMType
IMAddr IMAddr
10Addr
Slave_porﬂ— Fort
Slave_rwl— Ry

[slave_dataoffset{Datacifizet
slave_Datalength | Dataleng
| Datalength —{Datalenat

=lawve_Inbufer—HInBuf

slave_Outhufer|H{outBuf Fill in the addres

[slave_timeout—Timeou

COMM_RW_MODBUS_SLAVE

EMO

Done —slave_dane
Busy —{slave_husy
Errar —slave_errar

o ErrorlD —slave_errorid
aaddr |F1llin the correct|device adaress
N R
Fill in the correct port number
Reading and writing direction

Diata offset
Data length

es of the above two buffg

Parameter Configuration

In the Modbus slave protocol, four serial ports jointly maintain a Modbus slave data area. The Modbus
master station reads and writes the data in the data area by specifying the read-write address as the
access offset address of the data area.

6.3.7.11 LK238 as a Free Port

6.3.7.11.1 User parameter select free port

1)
()
3)

Configure the correct device address

Select free port for protocol type

Select the free port protocol type mode, which is divided into receive only mode and send
receive mode. If the user only uses LK238 to receive external serial port data and does not send
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data out through LK238, please select only receive mode.

N < wainiPrRG) |

Device Configuration | Channel | Information |
Project | Content
Module Type LKZ238
Alias LK233
GSD File Name LK238 gsd
Description Serial communication module N B
Device Properties il
Device Address 2(Double-click Configuration) 1
Redundancy NO Inputioutput selection
Input Starting Byte Offset(%IB) 4
Output Starting Byte Offset(%QB) o
Device Property Double-click Configuration
Protocol DP Communication:Profibus-DP Protoc
Maximum pewer consumption B0mA@24VDC e prrs e s 53
Operating ambient temperature -20~70 degrees centigrade
Name Value Declaration =
Modbus Endian Little-Endian LI Unsignedd 0 0,1
COM1 Status. Enable LI Unsigneds 10,1
COM1 Baud Rate S500bps LI Unsigneds 4 1-8
COM1 Data Bit & Data Bits. LI Unsigneds 0 0-1
COW1 Parity Even Parity LI Unsigneds 2 0-2
COM1 Stop Bit 1 Stop Bit LI Unsigneds 1 1-2
COM1 Communication Protocol L;l 3 Unsignedg 0 0-2
COM1 Transmission Mode RTU LI Unsigneda 0 0-1
COM1 Medbus Max Poling Number 3 UnsignedB 3 0-255
COM1 Modbus Frame End Delay 0 Unsigned16 0 0-2550
COM1 Modbus Slave Address 1 Unsignedd 1 1-247
COM1 Free Port Mode Send and Receive LI 4 Unsigneda 0 0-1
COMZ Status Enable LI Unsignedd 10,1
COMZ Baud Rate 9500bps LI Unsigneds 4 1-8

Select Free Port

6.3.7.11.2 Add Input and Output Modules

[Input/Output Selection] The tab page is used to configure the data space on the Modbus side of the
LK238 module to realize the data transmission between the LK238 and the external Modbus station.

The data length in the module is limited, the maximum length of input data is 236 bytes, and the
maximum length of output data is 236 bytes. When the added data exceeds the limited length, an error
message will pop up.

As shown in the figure below, all optional input and output data are displayed in the optional module
list box on the left, select the data that needs to be added, Click the button == |, Add the data to the

added module list box on the right.

See Add_Input_and_Output Modules for the number of input and output modules actually added.
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Device Properties

GRS User parameter I

— Input/output medule selection

Optional medule

Input data length (byte)

Output data length (byte)

Number of medules

= Input Modules

¢ L. Status

El Output Modules
Cantrol

. 56 Bytes Out

==

i

Property |

Current value

68

68

)
1

Maximum

44

44

Added module

[E- Added module

Cantrol

- 56 Bytes Out

. 56 Bytes In

]

Close

Note: the status and control fields must be added, and the status is before and the control is after. The
control field and the configured Q area data (56 bytes out) are prohibited from direct operation and can be
accessed through the function block.

Input and Output Module of Modbus Master Sation

6.3.7.11.3 Enable protocol port

The COMM_CTL_MODULE function block is required here. Enable the corresponding port. When
enabled, you can see that the light of the corresponding port starts to flash.

When enable the port, operate as shown in the figure below, double-click the serial number label in
front of the variable to open the configuration window, and set the working enabling of the corresponding

port to true.
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“ariable Name Address Variable Description Variable Type | Initial Value
o001 COMM_CTL_MODULE1 COMNM_CTL_MODULE LI
— No. ariable Hame Address ariable Description Variable Type | |~
0001 Enable High level enable BOOL FAL
| 0002 Slotaddr Communication board =lot (2~5) BYTE o
E 0003 IMType The type of interface module used by the backplane where... BYTE o
|: oon4 IMAddr The address of the interface module used by the backplan... | DWORD 0
E 0oos 10Addr DP slave address of the backplane where the 10 medule is ... | BYTE o
|: 0008 \_ COM1~COM4 work enable bit MODULECONTROLPARAM
E Ll Sma eParamCir Clear the communication command parameters =saved after ... BOOL FAL
= ooce x|
T 0009 El No. Variable Name Address ariable Description Variable Type Initial Value Powe
0010 i | 0001 COM1_EN Com1 work enable BOOL FALSE
T 0011 I | 0002 COMZ_EN Comz work enable BOOL LI FALSE
T | o012 M| 0003 COM3_EN Com3 work enable BOOL FALSE LI FALSE
0013 1& | 0004 COM4_EN Com4 work enable BOOL FALSE LI FALSE

COMM_CTL_MODULE Function Block

6.3.7.11.4 Import the sample project through the library manager

Through the library manager, find the required function block and right-click to import the sample

project, as shown in the following figure.

The function blocks are imported in the form of POU. The variables of the imported example function
blocks have been defined. You only need to configure the function block parameters according to the

needs of the project.
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L Standard Instruction
B~ | Arithmetical Operation
Logic Operation
Comparizon Operation
Select Operation
Shift Operation
Data Type Conversion
Pointer Operation
-] ADR(Get Address)
o] VAL(Get Value)
| J Character String Operation
| ) Trigger Functiens
|, Bistable Functions
¥
¥

Counter Functions

Timer Functions
B[]} EC SFC Functions
[#- |, Basic Application Instruction
- |y System Instruction
=] L Product Extension Instruction
- ||, Preduct Internal State Instruction
El |, Additional Module Information

----- ) GetlES406ModuleSlaveDiaginfo(Get LES406 Slave Medule Diagnose Information

----- o] GetLK250ModuleSlaveDiaginfo(Get LK250 Slave Module Diagnose Information)

----- || CentroHSC(Contrel and Read LKS20 Module Information )

----- || GetLK831S0EAlarm(Read LKE31 FRAM Alarm Info Module Infermation))

----- ] COMM_SET_CONFIG(Set LK238 Communication Instruction Param }

----- ] COMM_GET_CONFIG(Read LKZ38 Cemmunication Instruction Param )

----- ] COMM_RW_MODBUS_MASTER(LKZ38 Medbus Master Read and write communication data )
COMM_RW_MODBUS_SLAVE(LKZ238 Modbus Slave Read and write communication data
COMM_RW_FREEPORT(L Free C : == :

----- €] COMM_CTL_MODULE(LK238 moguk ~ Lib Cenfig

B | ) SOE Instruction View

View Sample Instruction

Impoert Sample Project

Import the Sample Project

6.3.7.11.5 Use the free port to receive and send data

If the user only uses LK238 to receive external serial port data and does not send data out through
LK238, please select Only Receive mode.

In Only Receive mode, Freeportin.RecvEn (the rising edge is enabled, and the high level continues to
receive data). If the configuration parameter Freeportin.RecvEn is true, LK238 will enter the automatic
data receiving state when the EN_R of the function block COMM_RW_FREEPORT is enabled,; if the
configuration parameter Freeportin.RecvEn is false, when the EN_R of the function block
COMM_RW_FREEPORT is enabled, the free port will initialize and clear the previously received data.

Note: after receiving length / receiving character / receiving mode and other parameters are modified,
to take effect, you need to send Rising edge to Freeportin.RecvEn again.

If the start character is enabled, the data will be received from the start character. If the start character
is not received, the data will be discarded; If the start character is prohibited, the length and end character
must be enabled, otherwise an error will be reported; If the reception length is set to 0, the start and end
characters must be enabled.
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When receiving data, if the end character is enabled, stop receiving this packet with the end character
and continue to receive the next packet; If the end character is prohibited, the start character is enabled,
and the enable length will end the reception after the specified data length with the start character as the
header is filled. Only receive mode has a cache, which will put the data sent by the peripheral into the
buffer (32 * 64 bytes can cache 64 packets of data in total, each packet is 32bytes, and the part less than
32bytes will be calculated as one packet. If more than 64 packets of data are not taken away in time, the
new data will overwrite the old data), and then add the ID to submit it to the master in order.

Use steps:
When the sender has not sent data
a. Enable reception

Here, take the enable length as an example

COMM_RW_FREEPORT_LD: LK238 free port protocol to read and write communication data :I |
5007 CONN_RY_FREEPORT_LD. freeportIn il
R No. Variable Name Address Variable Description Variable Type Online Value Pow
EN ENO 0001  [SendEn Send enable BOOL FALSE FALSE
free_Inbufi0]=0 | —{IN OUT [—{free_Inbufer=374415392 | [ free_Outbu o SendLength Set sending engih P o e
0002] 0003 |SendTimeout Set sending timeout time (unit: 10ms) BYTE 0 FALSE
COMM_RW_FREEPORT1
0004 RecvEn Receive enable BOOL TRUE FALSE
0005 Recvlen Set receiving length BYTE 0 FALSE
free_en=FALSE free_done=FALSE
Slothdar=0 free_busy=FALSE 0006  |StariChar Set start character BYTE o FALSE
1MType=0 ree_error=FALSE 0007  [EndChar Set ending character BYTE 0 FALSE
IMAddr=0 | free_errarid=0
[i0Ada=0_| [resportoul] 0008 |RecyTimeout Set the receiving timeout time (unit; 10ms} BYTE [ FALSE
free_port= 0009 |Recviode Receiving mode BYTE [ FALSE
reeportin
lfree_Inbufer=374415392 o010 AckiD The master station confirms the package number BYTE 0 FALSE
free_Qutbufer=374415392
free_timeout=2000

Enable Length

b. Enable function block pin EN_ R

Enable Function Block Pin

When the sender sends data

c. Give rising edge to EN_R again

Two situations may occur at this time

When PacklID is 1, the first packet of data is received

COMM_RW_FREEPORTA (CONN_R¥_FREEPORT_LD. freeportout _I
COMNM_RW_FREEPORT No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguarc
EN ENQ f—————
[iree_en=ruE. IN=NRCY Done |—{free_dons=FALSE 0001  [Senda End of sending BOOL FALSE FALSE
Slotaddr=3 lotAdd Busy —free_busy=FALSE 0002 [SendErr Send stalus BYTE 0 FALSE
IMType=2  |—{IMType Error —{free_error=FALSE
WAddr=2 \LAdd ErroriD || Tres_erroria=0_] 0003 [Recva End of reception BODL FALSE FALSE
10Addr=6__—I0Addr FreeportOut [==iaporioul] 0004  |RecvCount Number of bytes received BYTE 0 FALSE
free_pori=1 [ —Port
freeporin|—Freeportin 0005 |RecvErr Recaiving status BYTE ] FALSE
free_Inbufer=374415392 |—inBut 0006 | PackD LK238 returns the command number | BYTE 0 FALSE
free_Outbufer=374415392 |—OutBuf
free_timeout=2000 |—Timeout

When PacklD is still 0, it means that the first packet of data has not been received. At this time, it
needs to sent rising edge to function block EN_R again.
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ree_Inbufer=374415392
free_Outbufer=374415392
free_timeout=2000

COMM_RW_FREEPORT1

ree_done=FALSE

free_ermror=FALSE
[Teeportout|

d. After receiving the first packet of data

Send Data

No. | Variable Name Address Variable Description Variable Type ‘ Oniine Value Power F
0001 |Sendd End of sending BOOL FALSE FALSE
0002 |SendErr Send status. f IR PR BRI (e ] FALSE
0003 [Recva End of reception BOOL TRUE FALSE
0004 [RecvCount Number of bytes received BYTE 10 FALSE
0005 [RecvErr Receiving stalus BYTE ] FALSE
0006 [PackD LK238 returns the command number  BYTE 1 FALSE
RY_FREEFPORT_LD. free_Inbuf
No. | Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard =
0001 | fres_inbuf(0] BYTE 0 FALSE (I
0002 | free_inbuf[1] BYTE 0 FALSE
0003 | free_inbuf(z] BYTE 0 FALSE
0004 | fres_inbuf(3] BYTE 0 FALSE
0005 | free_inbuf[4] BYTE 0 FALSE
0006 | fres_inbuf[s] BYTE 0 FALSE

At this time, it should be noted that the PackID value is assigned to the AckID. The current PacklID is
1, so the AckID is 1; After changing the value of AckID, it needs to sent rising edge to function block EN_R
again

[o002]

free_en=TRUE

" [ree_timeaut=2000

COMWM_RW_FREEPORT1

LD. freeportIn

e. Repeat steps c and d

0002

[10Addr=5_|
[[free_port=1
free_Inbufer=374415392

free_timeout=2000

COMM_RW_FREEPORT1

Send-Receive Data

The configuration example is shown in the figure below:

236

Variable Name Address Variable Description Variable Type Online Velue Pow
ffree_done=FALSE | SendEn Send enable BOOL FALSE FALSE
% SendLength Set sending length BYTE 0 FALSE
[Tree_errond=0_| SendTimeout Set sending timeout time (unt: 10ms) BYTE 0 FALSE
freeportou] RecvEn Receive enable BOOL TRUE FALSE

Recvlen Set receiving length BYTE 10 FALSE

StariChar Set start character BYTE 0 FALSE

EndChar Set ending character BYTE 0 FALSE

RecvTimeout Set the receiving timeout time (unit: 10ms) BYTE 0 FALSE

0003 |Recviode Receiving mode BYTE 0 FALSE

0010 |AckD The master station confirms the package number BYTE FALSE

—_—
Receive Data

Teeportout il
Address Variable Description Variable Type Oniine Value Power Fail Safequa

m‘ o001 SendQ End of sending BOOL FALSE FALSE

firee_busy=FALSE | 0002 |SendErr Send status. BYTE 0 FALSE

m‘ 0003 RecvQ End of reception BOOL TRUE FALSE

fireeportout] 0004 | RecvCount Humber of byles received BYTE 10 FALSE

0005 RecvErr Receiving status BYTE 0 FALSE

0006 | PackD LK238 returns the command number  BYTE _ FALSE

0 POR D b il
No. Variable Name Address. Wariable Description Variable Type 0a

0001 | free_inbufl0] BYTE 0
0002 | free_inbuf[i] BYTE 0
0003 | free_inbuf[2] BYTE 0
0004 | free_inbuf[3] BYTE 0
0005 | free_inbufi4] BYTE 0
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COMM_RW_FREEPORT_LD(PRG).Id

Configuration Example

No. “ariable Name Address “ariable Description
o004 IMType The type of interface module used by the backplane where the |...| BYTE
0oos IMAddr The address of the interface module used by the backplane wh...  DWORD
ooos 10Addr DP slave address of the backplane where the IO medule is locat...| BYTE
oooF free_port Port number,valid value is 1~4 BYTE
ooo0s freeportin Freeport protocol input data FREEPORTINPARAM
<
COMM_RW_FREEPORT_LD: LK238 free port protocol to read and write communication data
0001
ADR ADR
EM ENO EM ENO
free_Inbuff0]—IN OUT {—Jfree_Inbufer]  [free_OQutbuff0]—IM OUT |—{free_Qutbufer
oooz
BLINKA
K1 BLIMK
| | Enable ENO
T#500ms —TimeLow Out free_en
T#500ms | TimeHigh
0003
COMM_RW_FREEPORT1
COMM_RW_FREEFORT
EMN EMO
EN_R Done —free_done
SIotﬁ\ddrI—SIot&ddr Busy —free_busy
IMType |— IMType Errar —free_errar
IMAddr |— IMAddr ErrorlD —free_errorid
|OAddr 10Addr FreeportOut —freeportout
free_portl— Port
freepartin Freeportin
free_Inbufer—InBuf
free_Outbufer—OutBuf
free_timeout—Timeout
ooo4
MOVE
EMN EMNO
freeportout.F'aclel—lN ouT —|freep0rt|n..-°«ckID

LK238 will report the next packet of data only after confirming the data reported by LK238 this time.
Error messages can be sent through freeportOut.RecvErr bytes obtained. When receiving data, the
system will report the received data packet (including start character and / or end character) to the input
data area.

(2) Transceiver mode

If the user uses LK238 to send data through the serial port or receive data from the peripheral after
sending data, please select Send and Receive mode. In the Send and Receive mode, when the rising
edge of the function block is input, LK238 recognizes it as a trigger according to Freeportin.SendEn and
Freeportin.RecvEn, both of which are high-level enabled, identifies whether transmission and reception
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are enabled.

When receiving data, if the end character is enabled, the receiving of this packet ends with the end
character and continues to receive the next packet. Otherwise, continue to receive until the specified data
length is met; If the end character is prohibited, the start character is enabled, and the enabling length will
end the reception after the specified data length with the start character as the header. If the receiving
length is set to 0, the start and end characters must be enabled.

To sum up, the start character and / or end character must be correctly set and consistent at the
sending end and receiving end at the same time in order to correctly receive data.

Use steps

a. Enable receive and enable send

CONN_RY_FREEPORT_LD. freepertIn il

No. Wariable Hame Address Variable Description Variable Type Online Value Pow
noot SendEn Send enable BOCOL [TRUE FALSE
oooz SendLength Set sending length BYTE 10 FALSE
0003 SendTimeout Set sending timeout time (unit: 10ms) BYTE 0 FALSE
0on4 RecvEn Receive enable BOOL TRUE FALSE
0005 Recvlen Set receiving length BYTE 10 FALSE
ooos StartChar Set start character BYTE 0 FALSE
oooF EndChar Set ending character BYTE 0 FALSE
ooos RecvTimeout Set the receiving timeout time (unit: 10ms) BYTE 0 FALSE
0009 RecvMode Receiving mode BYTE 0 FALSE
oo10 AckiD The master station confirms the package num... BYTE 0 FALSE

Enable Receive and Enable Send

b. Enable function block pin en_ R

Taking the above parameters as an example, Freeportin.SendEn and Freeportin.RecvEn is enabled
(the sending and receiving functions can be used separately). The rising edge of the function block is
triggered. After the function block sends the data, it will wait for the data to be received. If there is no data,
the function block will always be in the busy state; each time the function block is triggered, it will send and
receive once.
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COMM_RW_FREEPORT1
COMM_RW_FREEPORT
EM EMO
free_en=TRUE  |= IS Dane _
SlotAddr=3 Slotaddr Busy 'free_bu-s.].-'zTRLJE
IMType=2 |—{IMType Error —free_error=FALSE |
IMAddr=2 I—IM.ﬂu:jdr ErrorlD — free_errorid=0
|OAddr=6 I—IOAddr FreeportCut —freeportout
free_port=1 |—F'nrt
freepnrtlnl—Freepnrtln

free_Inbufer=211502039 |—InEl|.|f

ree_Outbufer= utBu

Ii Dutbufer=211502263 CutBuf
[free_timeout=2000 FTimeout

Enable EN_ R Pin

Note: because the reception here is only based on the length, when the data is not received, the
function block will always be in the busy state. At this time, other function blocks are not available. When
the data is received, the function will complete the reception operation, and other function blocks can
continue to execute. (to avoid being busy all the time, you can enable the receiving timeout. If the required
data is not received within the timeout period, the function block will end this operation).

The configuration example project is shown in the figure below:
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COMNM_RW_FREEPORT_LD(PRG).Id

No. “ariable Name

‘ Address | Wariable Description

‘Variable Type

0009 free_Inbuf

0010 free_Outbuf

oo free_Inbufer

0012 free_Cutbufer

4

Input data buffer
Output data buffer
Input data buffer address

Output data buffer address

ARRANYTD..223] OF BYTE

ARRAYD..223] OF BYTE

POINTER TO BYTE

POINTER TO BYTE

COMM_RW_FREEPORT_LD: LK238 free port protocol to read and write communication data

0001
ADR ADR
EM EMNO EM EMNO
free_Inbuff0]—IM OUT |—lfree_Inbufer]  [free_Outbufl0]}—IM OUT —free_Outbufer
0ooz2
COMM_RW_FREEPORT1
COMM_RW_FREEFPORT
EMN EMNO
EN_R Done —free_done
SIUtAddrI—SIotAddr Busy —free_busy
IMType |—II'u1Type Error (—{free_error
IMAddr IMAddr ErrorlD —free_errorid
10Addr I—IO.Addr FreeportQut freeportout
free_portI—F'ort
Freeportin
InBuf
free_Qutbufer—OutBuf
free_timeoutI—Timeout
0003
k1 free_daone free_en
I 11 )

Configuration Example Project

6.3.7.12 Technical Specifications

LK238 Serial Communication Module

Power supply

Input voltage

24VDC (-20% ~ +20%)

Power consumption (max.)

Max.80mA @24V

DP bus communication

protocol Profibus-DP Bus protocol
Slave identification number 0x0522

Number of channels 2 channels

redundancy Dual network redundancy
Physical layer interface RS-485

Isolation characteristics Not isolated

Support communication baud rate

9.6Kbps, 19.2Kbps, 31.25Kbps, 45.45Kbps, 93.75Kbps, 187.5Kbps, 500Kbps,
1.5Mbps, 3Mbps are optional, adaptive.
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LK238 Serial Communication Module

Serial communication

Number of channels

4 channels

Physical layer interface

4 channels support RS-485 interface mode (backplane terminal)

Isolation characteristics

RS485 interface: the serial communication interface side is isolated from the
system side
Each channel is isolated from each other

Isolation withstand voltage

The system is isolated from the serial communication interface side
Isolation between channels
Isolation voltage is not less than 500VAC/1min (leakage current 5mA)

Terminal match

The module body provides a serial port communication interface and a serial
port terminal matching dial switch

protocol

ModbusRTU (master/slave), free port, four channels can choose the protocol
type independently.

Channel enable

The enable state can be configured, enable/disable.

Communication parameter
configuration

Communication baud rate, parity bit, stop bit communication parameters 4
channels can be independently configured

Communication rate

User software configuration
1200bps, 2400bps, 4800bps, 9600bps (default), 19.2kbps, 38.4kbps, 57.6kbps,
115.2kbps

Check method

User software configuration byte verification mode
Odd parity, even parity (default), no parity

Stop bit

User software configures the number of stop bits
1 digit/2 digits

Single channel input/output data
length

Up to 220 bytes each

Modbus protocol communication

Function codes supported by Modbus

The user can realize the command configuration through the configuration
function block

0x01 (read coil), 0x02 (read discrete input), 0x03 (read holding register), 0x04
(read input register), 0x05 (write single coil), 0x06 (write single register), OXOF
(write multiple coils), 0x10 (write multiple registers)

Modbus supports the maximum
number of instructions

32

Modbus master polling the number of
retransmissions after the slave
communication fails

User software configuration
0~255, 3 times by default

Modbus master/slave station
message end delay

User software configuration
0ms~2550ms

Modbus master polling slave timeout
time setting

User configurable through function blocks
1ms~65535ms

Modbus master polling slave station
interval time setting

User configurable through function blocks
10ms~2500ms

Modbus master command mode

It can be configured by the user through the function block, and supports the
periodic instruction mode or the event trigger instruction mode.

Modbus master station command
parameter power-down retention
function

It can be configured by the user through the function block, and whether to
instruct the parameter to keep after power-off can be set.

Modbus slave address

User software configuration
1 (default)~247

Free agreement mode

Free protocol receiving mode

Transceiver mode and receive only mode

Free protocol sending timeout time
setting

Support three modes of timeout reception, end character enable reception, and
start character enable

Free protocol receiving timeout time
setting

User configurable through function blocks
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LK238 Serial Communication Module

Free agreement sending length

10ms~2500ms

Free agreement receiving length

User configurable through function blocks

Free agreement mode

10ms~2500ms

Module failure

communication fail

DP network (DP1, DP2) failure
COM port communication failure

Configuration failure

Configuration errors such as mismatch between the configuration parameters
and the selected protocol type.Port not working error

Physical characteristics

Installation method

Backplane slot installation

Module size (W*H*D) 35mm*100mm*100mm
Anti-mixing pin position F1

Environmental conditions

\Working temperature -20°C~70°C

Relative humidity of working
environment

5%~95%, no condensation

Storage temperature

-40°C~70°C

Relative humidity of storage
environment

5%~95%, no condensation

Altitude <2000m
Pollution degree Level 2
\Whether three anti-coating Yes

6.3.8 LK239 MODBUS Master/Slave Communication

Extension Module

6.3.8.1 Basic Features

Installed in the 1/O slot

Hot swapping

Support the PROFIBUS-DP slave protocol
To support the MODBUS master /slave protocol

To connect the LK controller module and the external MODBUS master /slave station

RS485 or RS232 interface (2 option 1)
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R5232
R5485

Dial switch

The mixed pin Indicator lights

External View of LK239 Module

The LK239 module is the MODBUS master/slave communication extension module, supporting the
PROFIBUS-DP bus protocol and the MODBUS protocol, realizing the data communication from the
external MODBUS station to the LK controller module.

The LK239 module on the PROFIBUS-DP side can only be used as the DP slave station and
exchanges the parameters and data with the LK controller module, thus realizing the functions of the DP
slave station.

The LK239 module on the MODBUS side can be used as the MODBUS master station, or as the
MODBUS slave station, to obtain or send the MODBUS data, with function codes 01, 02, 03, 04, 05, 06,
15, 16 supported.

The max. input and output data lengths for the MODBUS data area of the LK239 module are up to
244 bytes separately. As the MODBUS master station, the max. number of the supported slave stations
must meet two restrictions of up to 244 bytes in total input (output) data length and up to 28 slave stations
at the same time.
(i)Whether the slave station or the master station, the LK239 module cannot transmit the REAL data
directly by configuring the input/output data. It shall do this with the help of Zone M, with the high-low byte
sequence exchanged.

The LK239 module is installed in the I/O slot of the LK backplane. The module itself provides the
MODBUS communication interface and the MODBUS terminal matching DIP switch, as shown in figure.

The MODBUS communication adopts a response mode: the master station sends command to one
slave station, and wait for the response from slave station. After receiving the instruction from the master
station, the slave station executes the instruction and feedback the execution results to the master station,
then wait for the next instruction. The time interval from the moment that the master station gives an
instruction to the moment that the slave station responds data is received is the time-out value, which can
be set via the user parameter Time of Replay.

For the RS485 or RS232 (select one from the two) interfaces for the MODBUS physical layer, the
transmission speed can be 115.2 kbps in the RTU transmission mode.

6.3.8.2 Operating Principle

The LK239 module creates the PROFIBUS-DP data area and the MODBUS data area in the data
memory, exchanges the data between the two data storage areas periodically, thus realizing the data
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communication from MODBUS to PROFIBUS-DP.

The communication data of the PROFIBUS-DP master station (the controller module) and LK239 is
saved in the PROFIBUS-DP data area. The communication data of the external MODBUS master station
slave station and LK239 is saved into the MODBUS data area. Upon the completion of the PROFIBUS-DP
data communication each time, it shall exchange the data of the two data storage areas once according to
the corresponding relationship between the PROFIBUS-DP address and the MODBUS address.

PROFIBUS Master

MODBUS Master

PROFIBUS Slave

LK239 Module

MODBUS Slave

PROFIBUS MODBUS
input data areas  [——————— write/read data areas
SeIBX O
PROFIBUS MODBUS
input data areas  |lg—|write/read data areas
AL Humnx
PROFIBUS MODBUS
output data areas |——— | Read-only data areas
L0BX Lo
PROFIBUS MODBUS
output data areas |——— g/ Read-only data areas
SO Vi

Schematic Diagram of Data Exchange Realization of LK239 Module as Slave

244




ywra

PROFIBUS Master

PROFIBUS Slave

LK239 Module

MODBUS Master

PROFIBUS MODBUS
input data areas < Read-only data areas
IIBX Tuxnx
PROFIBUS MODBUS
input data areas Read-only data areas
IV EPFVE
PROFIBUS MODBUS
output data areas write/read data areas
%QBX O
PROFIBUS MODBUS
output data areas |——————p| Write/read data areas
QWX i

MODBUS Slave

Schematic Diagram of Data Exchange Realization of LK239 Module as Master

6.3.8.3

Indicators

Refer to table for the definitions of the indicators of the LK239 module, the RUN indicator indicates
the communication link with the LK controller module. The COM indicator indicates the MODBUS

communication link.

Definition of LK239 Indicators

Name Status|Description

on The communication between LK239 and the LK controller module is normal
RUN Flash It is just powered up and establishing the communication, or a co_mmunication error occurs
(green) between LK239 and the LK controller module, or the module is disabled

Off The module is not powered up or damaged.

On The MODBUS communication is normal
COM Flash It is just powered up and establish_ing _the co_mmunication, or a MODBUS communication error
(yellow) occurs, or no MODBUS slave station is available to LK239

Off The module is not powered up or damaged.

(i)Flashing frequency: 4 Hz.
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6.3.8.4  Wirings

The MODBUS communication interface is located at the bottom of the module, supporting the RS232
and RS485 modes, adopting two RJ45 outlets. It can use a customized cable to convert the RJ45

interface into the Type-D 9-pin plug. Refer to table for the cable information.

MODBUS Connecting Cable

e Definition of Definition of

Cable Name Cable Specification RJ45 Signal DB9 Signal
RS485 wiring mode, Shielded cable with a magnet ring. 3m, with one end |4—RS485+ 5—RS485+
MODBUS communication of a RJ45 interface and the other end of a DB9 plug [5—RS485- 9—RS485-
cable (RS485) 8—GND 1—GND

1—TXD (LK239 |2—TXD (LK239
RS232 wiring mode, Shielded cable with a magnet ring. 3m, with one end [send) send)
MODBUS communication of a RJ45 interface and the other end of a DB9 plug [2—RXD (LK239 [3—RXD (LK239
cable (RS232) receive) receive)

8—GND 5—GND

(i)Wiring cannot be applied to the I/0 terminal block under the LK239 module slot.

6.3.8.5 Terminal

Matching

On the MODBUS bus, when selecting a RS485 interface, if the LK239 module is located at the initial

terminal or end terminal of the bus, it is connected to a matching resistance.

The terminal matching DIP switch is located in the module, defaulted as disconnected. As shown in
figure, it is unnecessary to disassemble the enclosure when changing the position of the switch. Via the
heat emission hole at the top enclosure of the module, it can conveniently set the position by using a small

flathead screwdriver.

The four keys of the DIP switch are turned consistently when setting. When the 4 keys are dialed
downward at the same time, which is in ON status, the terminal matching resistance is connected. When
the 4 keys are dialed upward at the same time, which is in OFF status (default), the terminal matching

resistance is disconnected.
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Four-position dial switch

Setup of LK239 DIP Switch

6.3.8.6 MODBUS Communication Messages

The MODBUS communication protocol is the master/slave communication protocol. The master
station sends the message. Only a slave station with an address same to the calling address in the
message sent from the master station can send a response message.

The slave station address range of the LK239 module is 1~247. The 0 address in the protocol refers
to the messaging mode of the broadcasting message. The LK239 module does not support the 0 address.

6.3.8.6.1 MODBUS Storage Area

The device storage area relating to MODBUS is identified with Oxxxx, 1xxxx, 3xxxx and 4xxxx, as
shown in table.

Specifications for MODBUS Storage Area

MODBUS Storage Area|Type|Write/Read [Name Storage Unit Address
OXXXX Bit [Write and read|Coil 00001~0xxXXX
IXXXX Bit |Read only Input of discrete magnitude[10001~1xxxx
3XXXX Word|Read only Input register 30001~3xxXX
AXXXX Word|Write and read|Holding register 40001~4xXXXX

MODBUS address form is used in this system. If register address form is used, corresponding
address subtracts 1.

6.3.8.6.2 Definition of Function Code

The function code is used by the MODBUS master station to notify the MODBUS slave station of the
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operation to be executed. As a response, the slave station sends the same function code to the master
station, indicating that it has responded to the master station by executing the operation.

Table showns the MODBUS function codes supported when taking LK239 as the MODBUS master
station. For a function code excluded in the list, LK239 gives no responses.

If the most significant bit of the function code sent from the slave station is 1 (with the function code
more than 127), it indicates that the slave station does not make any response or a sending error occurs.

Definition of Supported Function Code

Function |Data Meanin Role
Code Type 9
To read the DO status (DO To read back the current status of a group of digital outputs
01 BIT .
readback) (not supporting the broadcast mode)
02 BIT To read the DI status (DI) To obtal_n the current status of a group of digital inputs (not
supporting the broadcast mode)
To read the AO status (AO To read back the current status of a group of analog output
03 WORD :
readback) (not supporting the broadcast mode)
04 WORD [To read the Al status (Al) To obta|.n the current status of a group of analog inputs (not
supporting the broadcast mode)
05 BIT To force single-channel digital To force to set a certain digital output value (not supporting
outputs (single-channel DO) the broadcast mode)
06 \WORD Force single-channel analog To force to set a certain analog output value (not supporting
outputs (single-channel AO) the broadcast mode)
15 BIT Force multiple-channel digital To force to set several continuous digital output values of
outputs (multiple-channel DO) the slave station (not supporting the broadcast mode)
16 \WORD Force multi-channel analog To force to set several continuous analog output values of
outputs (multi-channel AO) the slave station (not supporting the broadcast mode)
6.3.8.6.3 Diagnosis Message Code

When a request message error in the master station is detected, the slave station sets the most
significant bit (bit 7) of the function code as 1 in the response message, with a one-byte error code sent at
the same time. Error codes 1~7 separately represents various error types, as shown in table.

Upon receiving an error code, it can take responsive measures according to the error type and re-
send a request.

Supported Diagnosis Message Code

Error .
Code Meaning Cause
1 An illegal function code The slave station does not support such a function code
2 An illegal data address The initial data address is set improperly
3 Data area overflow The data length is set improperly
4 An error in the interconnecting The slave device fails
device
5 Confirming the receipt of the It takes a rather long time for the slave device to process, therefore, it
request can confirm the receipt first
6 Busy now, with the request The slave device is busy
refused
7 Request r_ecelved without no The request is not executed
confirmation
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6.3.8.7 Diagnosis

As an | / O slave of HolliTCP protocol, refer to Diagnosis for diagnostic information.

As an |/ O slave of POWERLINK protocol, refer to Overview of Diagnosis Information for diagnostic
information.

6.3.8.8 GSD File

On the MODBUS side, LK239 can not only be used as the master station, but also a slave station,
with different GSD files selected during configuration, as shown in figure.

When LK239 is used as a master station, add a LK239-MASTER module.

When LK239 is used as a slave station, add a LK239-SLAVE module.

== :|:| Hardware Configuration _ x|
[ y .
E‘"'B] LKZ20(LK220)

E| E EEESFZE:E-LEHNETI --TC(Th&rmuc:uupI& input module} ;I
; - AQ{Analog output module)
-F8 Global Variabls Open -- I}I(Dig.italal input module) \
= Data Type -- DO{Digital cutput module) _
m Monitar List Eenane : -- SOE(Event sequence recording module)
hdd Device -- HSC(High-speed counters module)
E..

COM({Communication module)

{239-MASTER(ModbusRTU Master Station Communicati
- LKZ2359-SLAVE(ModbusRTU Slave Station Communication
- LK239-FREE(Free Protocol Communication Module)

- LES406(LES405-DP Slave to LE BUS Master)
- LK250(Prefibus-DP Interface Module) —
- LKZ232(DP Repeater) LI

MR B A A ATLE L S B A R

=]

Range:2 ~ 125
Address: |2
Add number: I'I Range:1 ~ 124

OK | Cancel |

Adding a LK239 Module

6.3.8.9 Configuration for LK239 as MODBUS Master

6.3.8.9.1 Set Station Address

In PROFIBUS-DP side, LK239 supports PROFIBUS-DP slave protocol, and address uniquely
identified by a backplane number and a slot number. During configuration, double-click the Device
Address item, as shown in figure. Enter a physical communication address in New address, and click OK.
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K238 MASTER(Z:LKZ38-MASTER)

Device Configuration | Channel | Information

Project Content
Module Type LKZ39-MASTER
GSD File Name LKZ39-MASTER. gzd
Description ModbusRTU Master Station Communication Module
Device Address 2(Double-click Configuration)
Redundancy MO
Input Starting Address 5'
Output Starting Address I2

Original address
Device Property

Protocol New address I3 (2~125) E Prov

Maximum power consumption

Operating ambient temperature Cancel |

Set Station Address

6.3.8.9.2 Input/output Selection

The [Input/output selection] are used to configure the data space on the MODBUS side of the LK239
module, realizing the data transmission between LK239 and the external MODBUS station.

The data length in the module is limited. The max. length of input data is 244 bytes. The max. output
data length is 244 bytes. When the length of the added data goes beyond the limit, an error prompt is

popped up.
As shown in figure, all the input /output data selected is displayed in Optional module list box, you
can select data to be added, and click button == |to add data to Added module list box. You can view

the parameters of current slave station after selecting the data added to click Property.
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Device Froperties EI

Inputioutput selection | User parameter |

— Input/output module selection

Current value Maxirnurm
Input data length | 5 |244
Output data length | 1 |2¢4
Number of modules |5 IEI-I}
Optional module Added module
= Input Modules - = Added module

- status - status

- read 2 bits (Do) - control

™ read 1 bits(1x00t) - read 2 bits(Dx000)

- read & bitsOeooo) read 16 bits{Dxooo)

- read & bits 100 i read 1 bits(1000)

- read 15 bits{leooo) . |
- read 15 bits 1o

- read 24 bits(0xooo)

- read 24 bits (1000

- read 32 bits(xooo)

. read 32 bits{13000t) Property |
- read 40 bits(0xmoo)

- read 40 bits(1xmoo)

- read 48 bite(0amood)

- read 48 bits( 1m0

- read 58 bits(lxooo)

- read 58 bits(1xo00)
. read 54 bits( (o) hd

0K I Close

Input/output Module of MODBUS Master Station

When taking LK239 as the master station, the MODBUS data area includes Input Modules and
Output Modules, as shown in figure. Each module indicates a function code that is supported by MODBUS.
It can select the module according to the MODBUS slave station device property. Notably, Status and
Control are added by default. Refer to Status _and_Control_Byte for the specific meanings.

When LK239 is used as the MODBUS master station, apart from selecting a correct input/output
module, for each MODBUS slave station, it is also required to specify the slave station address and the
start address to realize the reading and writing of the slave station data. Refer to figure for the specific flow,
the Module Parameter dialog is opened via selecting the module added to click Property, and you can
set parameters.
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HollySys

Jlevice Froperties

— Input/output module selection

Inputfoutput selection | User parameter |

252

Current value —— Maxirnurm
Input data length |5 |244
Output data length | 1 |2¢4
Number of modules |5 |3ﬂ'
Optional module Added module
= Input Modules - =- A_dl:led module
- status - status
read 2bitsieooey | [ 1 | i control
e
- read 1 bits (1= - read 2 bits(0xooox)
- read & bitsOeooo) read 16 bits{Dxooo)
—read@bits{looxy | e read 1 bits(1xooo)
- read 15 bits{leooo) - |
- read 15 bits 1o
- read 24 bits(0xooo)
- read 24 bits (1000
- read 32 bits(xooo)
. read 32 bits{13000t) Property
- read 40 bits(0xmoo)
- read 40 bits(1xmoo)
- read 48 bite(0amood)
- read 48 bits( 1m0
- read 58 bits(lxooo)
- read 58 bits(1xo00)
. read 54 bits( (o) hd
0K I Cloze
(@)
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HollySys

6.3.8.9.3

EM Hodule Parameter

Name: read 2 bite(0xoood)
Config data: D42, 000, D1, 0x00
User parameter bytes: &
name vilue declaration
MODBUS Slave No.: 0 Unzignedsd 0 0-247
start_address: 0 Unsigned16 0 0-65535

o]

Cancel

(b)

Slave Station Parameter Setup
Specification for MODBUS Slave Station Parameters

Parameter Name

Parameters Value

MODBUS Slave No.

Slave station address|0~247

Start_address

Initial data address |0~65,535

User Parameter

When LK239 is used as the MODBUS master station, the user parameter length is 8 bytes. Refer to
table for the meaning.

User Parameter List of MODBUS Master Station

Parameter

Name Meaning Value
Baud rate To select the baud rate for MODBUS 1200 bps, 2400 bps, 4800 bps, 9600 bps (default), 19.2
communication kbps, 38.4 kbps, 57.6 kbps, 115.2 kbps
=Even Parity, even-parity check (default)
Parity To select the verification mode = Odd Parity, odd-parity check
=No Parity, no check
MODBUS To s_elect the MODBUS master and slave -MODBUS Master, master station
Master stations

Transmission
Mode

MODBUS data transmission mode

= RTU, RTU transmission mode

Data Update
Mode

MODBUS data update mode

=At MD_scan End, to updated upon the completion of
all the MODBUS instructions
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Parameter

Name Meaning Value
=At Evry MD End (default), to update upon the
completion of the MODBUS instruction each time
The value is selected by drop-down menu, and 200 ms
(default)
) ] | ) When setting ,the timeout time must meet: Time of
Time of Reply - [Time-out setup Reply > Tran_Byte/(Baud rate/(8*1000))ms, Tran_Byte
is the total length of input/output bytes and Baud rate is
the set Modbus communication baud rate
To select RS232 /RS485 communication = RS232
RS232/RS485 |iniertace - RS485 (default)
The response that is made from the slave
Max. polling ;tatlon is timed out, the max. re-sending _ 1~255. defaulted to 3 times
number times for the master station includes the first

time that the master station sends.

Device Properties

Inputfoutput selection  User parameter |

User parameter bytes: 2
name vilue declaration
Baudrate 9500 h Unsigneds & 0-8
Parity Even Parity ;I Un=zigneda 0 0-2
MODBUS Master MODBUS Master ;I Un=igneda 0 0-1
Transmiz=ion Mode RTuU LI Un=igneda 0 0-1
DatallpdateMode At Evry MD End LI Un=igneda 1 0-1
Time of Reply 200ms LI Unsignedsd 20 1-255
RSZ32/R5485 RS5485 LI Un=igneds 1 0-1
Max polling number 3 Unsigneds 3 1-255
|

User Parameters for MODBUS Master Station

6.3.8.9.4 Status and Control Byte

Definitions of the Status (device status) byte and the Control (device control) byte when LK239 is
used as the MODBUS master station.

B Definition of the Status (device status) byte

o  BitO: indicates whether the MODBUS slave station is offline or not. Bit0=0 indicates no slave
stations are offline. When the response that is made from the slave station is timed out and the
max. re-sending times are met, BitO=1 indicates that a slave station is offline.

254



r&ﬂs}

o Bit4~Bitl: indicates a diagnosis message code. When multiple MODBUS slave station are
abnormal, the code is displayed in a scrolling manner.

o Bit5: indicates the running status of the master station, with 1 set in normal services.
o  Bit6: with 1 set to indicate an error in data verification.
B Definition of the Control (device control) byte

o Bit0: with 1 set to indicate the startup of the MODBUS device. In case of zero clearing, it
indicates to forbid the MODBUS device.

o Bit7~Bitl: hold.

Special attention: in order to maintain the effectiveness and continuity of data , first, DP
communication connection between controller and LK239 should be established, and then start MODBUS
device (Control byte is set to 1). When communication connection is disconnected, prohibit MODBUS
device (Control byte is cleared), when communication is restored, restart MODBUS device.

6.3.8.9.5 Data Communication

After adding the data in [Input/output selection] tab for LK239, corresponding input/output data is
displayed in the data list, including input data of up to 244 bytes and output data of up to 244 bytes,
notably, Status and Control are required.

(i)The LK239 module cannot transmit the REAL data directly by configuring the input/output data. It shall
do this with the help of Zone M, with the high-low byte sequence exchanged.

When LK239 is used as the master station, each module in the MODBUS data area indicates one
function code supported by MODBUS. Refer to table for the function codes represented by each module.
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=}~ Input Modules
status
read 2 bits(0xxxx)
read 1 bits(1xxx)
read 8 bits(0xo0x)
read 8 bits(1xo0x)

read 1 Words(4xoox)
read 1 Words(3x0cx)
read 2 Words(4xoxx)
read 2 Words(3x0cx)

(=}- Output Modules
control
write 1 bits(0xooxx)
write 2 bits(0xo0x)
write 8 bits(0xo0x)
write 16 bits(0xooxx)

write 1 Words(4xoox)
write 2 Words(4x00x)
write 3 Words(4x00cx)
write 4 Words(4xooxx)

force single bit (0SH Command)
set single word (06H Command)

MODBUS Master Station Data Area

Function Codes Represented by Each Module

Module Types|MODBUS Storage ArealFunction Codes
OXXXX 01 (DO read-back)

Input module IxXXXxX 02 (read DI)
AXXXX 03 (AO read-back)
3XXXX 04 (read Al)
OXXXX 15 (multiple DO)
AXXXX 16 (multiple AO)

Output module 05H Command 05 (single DO)
06H Command 06 (single AO)

6.3.8.10 Configuration for LK239 as MODBUS Slave

6.3.8.10.1 Set Station Address

In PROFIBUS-DP side, LK239 supports PROFIBUS-DP slave protocol, and address uniquely
identified by a backplane number and a slot number. During configuration, double-click the Device
Address item, as shown in figure. Enter a physical communication address in New address, and click OK.
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K238 SLAVE(ILKZ38-5LAVE)

Device Configuration | Channel I Information

Project Content
Module Type LK235-SLAVE
GSD File Name LK239-SLAVE ged
Description ModbusRTU Slave Station Communication Module

Device Address 3{Double-click Configuration}

Redundancy MO

COutput Starting Address
Device Property

Original address I 3

Protocol t Prov

Mew address |4 (2~125)
Maximum power consumption

Operating ambient temperature Cancel |

Set Station Address

6.3.8.10.2 Input/output Parameters

When LK239 is used as the slave station, as shown in figure, the MODBUS data area includes Input
Modules and Output Modules. The data length of each module is different. Notably, Status and Control
are added by default.

All the input /output data selected is displayed in Optional module list box. you can select data to be
added, and click button =~ == |to add data to Added module list box.
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Jlevice Froperties

Inputfoutput selection | User parameter |

— Input/output module selection

Current value Maxirnurm
Input data length |4 |244
Output data length |4 |2¢4
Number of modules |4 |3'D
Optional module Added module
-- Input Modules (= =- A_dded module
- Output Modules - status
- control o | - control
- & bits out( 100 24 bits in{Owooo)
- 18 bits out 1 =00o) i 24 bits out(1x000)

- 32 bits out1x00o) . |
- &0 bits out1x00oo)

- 48 bits out12000)

- 55 bits out1x000c) pa—
- G4 bits out120000)

-T2 bits out(13000¢) Property |
- B0 bite out1=000)

- B0 bite out1 =000}

- 06 bite out1 =000}

- 104 bits out] =m0

- 112 bits out1=mo0d

- 120 bits out]1=mood

128 bits out{13000) hd

OK I Close

Input/output Module of MODBUS Slave Station

(i)When taking LK239 as the Modbus slave station, it shall add strictly in the following sequence.

Otherwise, the module cannot work normally.

() Status first, then Control and finally Data. Status and control are added by default.

(2) Add bits into the data first, then add Words.
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[=1- Added module

status (1:]

control

@

8 bits iniOxxxx)

16 bits
32 bits
45 bits
2 Words
4 YWords
4 YWords

i (D) L @

out [1xxxx)

out (Ixxxx)

out (3xxxx)

out (3xxxx) @

in (4orxxx) y

Sequence of Adding MODBUS Slave Station Data

6.3.8.10.3 User Parameter

When LK239 is used as the MODBUS slave station, the user parameter length is 6 bytes. Refer to
table for the meaning.

User Parameter List of MODBUS Slave Station

Parameter Name

Meaning

Value

To select the baud rate for MODBUS

1200 bps, 2400 bps, 4800 bps, 9600 bps (default), 19.2

Baud rate communication kbps, 38.4 kbps
=Even Parity, even-parity check (default)
Parity To select the verification mode = Odd Parity, odd-parity check

=No Parity, no check

MODBUS Master

To select the MODBUS master and slave

stations

=MODBUS Slave, slave station

Transmission
Mode

MODBUS data transmission mode

= RTU, RTU transmission mode

RS232/RS485

To select RS232 /RS485 communication

interface

—RS232
= RS485 (default)

MODBUS Slave
No.

Slave station address

1 (fault) ~ 247
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Input’output selection  User parameter |

Uzer parameter bytes: &

name value declaration
Baudrate 0600 hd Unzigned? 4 0-&
Parity Ewen Parity ;I Un=igneds 0 0-2
MODBUS Slave MODBUS Slave ;I Un=igneda 1 0-1
Tranzmiz=sion Mode RTU ;I Un=igneda 0 0-1
RS232/R5485 R5485 ll Unsigneds 1 0-1
MODBUS Slave No. 1 Un=signeds 1 0-255

User Parameters for MODBUS Slave Station

6.3.8.10.4 Status and Control Byte

Definitions of the Status (device status) byte and the Control (device control) byte when LK239 is
used as the MODBUS slave station.

B Definition of the Status (device status) byte
o Bit0: hold.
o  Bit4~Bitl: diagnosis message code.
o Bit5: indicates the running status of the slave station, with 1 set in normal services.
o Bit6: with 1 set to indicate CRC or LRC verification error.
o Bit7: with 1 set to indicate an error in parity check error.
B Definition of the Control (device control) byte

o  Bit0: with 1 set to indicate the startup of the MODBUS device. In case of zero clearing, it
indicates to forbid the MODBUS device.

o Bit7~ Bit0O: hold.

6.3.8.10.5 Data Communication

After adding the data in [Input/output selection] tab for LK239, corresponding input/output data is
displayed in the data list, including input data of up to 244 bytes and output data of up to 244 bytes,
notably, Status and Control are required.

(i)The LK239 module cannot transmit the REAL data directly by configuring the input/output data. It shall
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do this with the help of Zone M, with the high-low byte sequence exchanged.

When LK239 is used as the slave station, each module in the MODBUS data area indicates the
MODBUS slave station data, with the module name intuitively indicating the data length and type of each
module, as shown in figure.

=) Input Modules

status

8 bits in(0xooxx)
16 bits in(0xo0xx)
24 bits in{0x00xx)

1 Word in(4x00¢x)
2 Words in(4>00¢x)
3 Words in(4x000¢)

=}- Output Modules
control
8 bits out(1x00xx)
16 bits out(1X00¢x)
24 bits out(1Xoxx)

1 Words out(3xo0x)

2 Words out(3xxxx)
3 Words out(3x00x)

MODUBS Slave Station Data Area

6.3.8.11 Configuration for LK239 as Free Protocol

6.3.8.11.1 Set Station Address

In PROFIBUS-DP side, LK239 supports PROFIBUS-DP slave protocol, and address uniquely
identified by a backplane number and a slot number. During configuration, double-click the Device
Address item, as shown in figure. Enter a physical communication address in New address, and click OK.
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39_FREE(4:

Device Configuration | Channel

Infarmation

Project

Module Type

GSD File Name

Description

Device Address

Redundancy

Input Starting Address

Output Starting Address
Device Property

Protocol

Maximum power consumption

Operating ambient temperature

Content

LK235-FREE
LKZ39-FREE.g=d

Free Protocol Communication Module

4{Double-click Configuration)
N3

Hodify Address

Original address I 4

Mew address |E- (2~123)

cance_|

et Station Address

6.3.8.11.2 Input/output Parameters

When LK239 is used as the free protocol station, as shown in figure, the data area includes Input
Modules and Output Modules. The data length of each module is different, and the maximum data
length is 244 bytes (including the Control and Status).

Input modules can be added when Free parameter is configured as Only Receive, and input, output
modules can be added when Free parameter is configured as Send and Receive. Status and Control

are required in two modes.
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Device Froperties EI

— Input/output module selection

Inputioutput selection | User parameter |

Input data length

Output data length

Number of modules

Optional module

E In

put Modules

- Status

- 4 Bytes In e |
- 15 Bytes In

utput Modules

- Control

- 4 Bytes Out |
=
B 16 Bytes Out
Property |

Current value Maxirnurm

|25 |244

|25 |2¢4

|4 | 30
Added module

=- A_dded module
Status

16 Bytes In
i 16 Bytes Out

0K I Close

Input/output Module of Free Protocol

6.3.8.11.3 User Parameter

When LK239 is used as Free protocol, the user parameter length is 6 bytes. Refer to table for the
specific meaning.

User Parameter List of Free Protocol

Parameter .

Name Meaning Value

Baud rate To select the baud rate for Free protocol 1200, .2.400‘ 4800, 9600 (default), 19.2 K, 38.4
K, unit: bps

Parity To select the verification mode

=Even Parity, even-parity check (default)
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Egrrﬁ:eneter Meaning Value
= Odd Parity, odd-parity check
=No Parity, no check
Free To se_Iect the Only Receive mode and Send and =ggrl13:j§izeg:égcg ;e;:(;vgnctj:iart:ceive data
Receive mode (default)
Reserved Ignore Ignore
Reserved Ignore Ignore
RS232/RS485 ([To select RS232 /RS485 communication interface =RS232
= RS485 (default)

Device Properties EI

Inputfoutput selection  User parameter |

User parameter bytes: &

Mame Walue Declaration
Baudrate 9600 j Un=igneds 4 1-3
Parity Ewven Parity ILI Unsigneds 0 0-2
Free Send and Receive j Unsignedd 2 2-3
Reserved ] Unsigneda 0 0-255
Reserved ] Unsignedsd 0 0-255
RSZ32/R5485 RS485 j Unzigneda 1 0-1

0K I Close

User Parameters for Free Protocol
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6.3.8.11.4 Status and Control Byte

(1) Free protocol Only Receive mode
Only Receive in Free parameter be selected when free protocol as only receive mode.
In only receive mode, definitions of the Control (device control) byte as shown in table .

Control Byte of Free Protocol in Only Receive Mode

Control|Name Meaning

ByteO |— —

Bytel |— —

Byte2 |— —

Byte3 |— —

Receive data is enabled, high level for receiving data, low level
disabled

Byte5 [RecvLen Data length received

Byte6 [StartCahar |[Set the starting character received
Byte7 [EndChar Set the ending character received
Byte8 [RecvTimeout|Set receiving timeout (unit: 10ms)
bit0: Timeout enabled

bitl: Ignore

Byte9 [RecvMode [bit2: Ending character enabled
bit3: Starting character enabled
bit4~7: Ignore

Bytel0O [— —

Bytell [AckID ID acknowledged by master station

Byte4 |[RecvEn

The Status byte (device control) is defined as shown in table when LK239 adopts the Only Receive
mode of free protocol.

Status Byte of Free Protocol in Only Receive Mode

Status [Name meaning

ByteO |— —

Bytel |— —

Byte2 |— —

Byte3 |— —

1: receiving end

0: receiving

Byte5 |RecvCount|Data length received

Receiving error:

=0: Correct

=1: Data length error

=2: Data storage address out of bound

=3: Enable starting character, but no setting
=4: Enable ending character, but no setting
Byte6 |RecvErr [=5: Timeout is set too low

=6: Failed to obtain user space pointers

=7: Receive timeout

=8: No selecting the free protocol

=9: Calling multiple function blocks

=21: In this case, en neither 0 nor 1

=22: Read starting character error (fpga receiving error)

Byte4 |RecvQ
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Status [Name meaning

=24: Serial port to receive data error
=26: Ending character not found
=27: Length parameter error

Byte7 [— —
Byte8 [— —
Byte9 [— —
Bytel10[— —
Bytell|RecvSN  [LK239 return the command number

(2) Free protocol Send and Receive mode
Send and Receive in Free parameter be selected when free protocol as send and receive mode.
In send and receive mode, definitions of the Control (device control) byte as shown in table.

Control Byte of Free Protocol in Send and Receive Mode

Control|Name Meaning

Sending data is enabled (Sending data with rising edge,
high level for holding)

Bytel |SendLength [Set sending length
Byte2 [Sendtimeout [Set sending timeout (unit; 10ms)
Byte3 [SendSN Command number

Receiving data is enabled, receiving with rising edge,
high level for holding

Byte5 [RecvLen Data length received

Byte6 [StartCahar [Set the starting character received
Byte7 |EndChar Set the ending character received
Byte8 [RecvTimeout|Set receiving timeout (unit: 10ms)
bit0: Timeout enabled

bitl: Ignore

Byte9 |RecvMode [bit2: Ending character enabled
bit3: Starting character enabled
bit4-7: Ignore

Byte10 [— —

Bytell [AckID ID acknowledged by master station

ByteO [SendEn

Byte4 [RecvEn

The Status byte (device control) is defined as shown in table when LK239 adopts the Send and
Receive mode of free protocol.

Status Byte of Free Protocol in Send and Receive Mode

Status [Name meaning
1: Sending end
Byte0 |SendQ 0: Sending
Sending error:
=0: Correct

=1: Data length error

=2: Data storage address out of bound
=3: Failed to obtain user space pointers
=4: Send timeout

=5: No selecting the free protocol

=6: Calling multiple function blocks
=20: System abnormal

=21: In this case, en neither 0 nor 1

Bytel |SendErr
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Status [Name meaning

=27: Length parameter error

Byte2 |— —

Byte3 |SendSN [The sending command number returned
1: receiving end

0: receiving

Byte5 |RecvCount|Data length received

Receiving error:

=0: Correct

=1: Data length error

=2: Data storage address out of bound

=3: Enable starting character, but no setting
=4: Enable ending character, but no setting
=5: Timeout is set too low

=6: Failed to obtain user space pointers

=7: Receive timeout

=8: No selecting the free protocol

=9: Calling multiple function blocks

=21: In this case, en neither 0 nor 1

=22: Read starting character error (fpga receiving error)
=24 Serial port to receive data error

=26: Ending character not found

=27: Length parameter error

Byte7 |— —
Byte8 |— —
Byte9 |— —
Byte10|— —
Bytell|RecvSN [LK239 return the command number

Byte4 |RecvQ

Byte6 |RecvErr

6.3.8.11.5 Data Communication

As shown in figure, the name of each data visually marked out its length and data type in data area of
free protocol, according to the need to add.

Input and output data accumulated no more than 244 bytes (including the Control and Status).

i 16 Bytes In
E| Output Modules
Control
i Bytes Out
1B Bytes Out

Optional Data Type of Free protocol

Corresponding input data or output data is displayed in [Channel] tab after data is added for LK239 in
[Input/output selection] tab, with Status and Control data must be selected. As shown in figure.
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e | 1 cortrol | 2_4 Bvtes in | 3.4 Btes out | 4_16 Bytes In | 5_16 Bytes Out |
Channel Mumber | Channel Mame | Channel Type | Channel &ddress | Channel Description

1 DPIO_2 1 411 BY'TE B4

2 DRI 2 1_4_2 1 BYTE HlBS

3 DRIO_2_1_4_3 BYTE WIBE

4 DPIC_2 1_4_4 BY'TE HIET

= DPIO_2_1_4_5 BYTE g =0

G DRIO_2 1_4_ 6 BY'TE 2B

v DPI_2 1_4_7 BYTE eiE10

g DPIO_2_1_4_5 BYTE “1B11

9 DRIC_2 1 4 9 BY'TE %B12

10 DPIC_2_1_4_10 BYTE FIB13

11 DRI 2 1_4 11 BY'TE %B14

12 DRI 2 1_4 12 BYTE HIB15

the Data Added

Q) Free protocol Only Receive mode

Only Receive mode is selected if the user just use LK239 receiving external serial data and no
sending. In Only Receive mode, enable RecvEn (rising edge enable, continue to receive data in high
levels), LK239 will automatically enter the receiving data state. When enable the starting character, which
as a starting point to begin receiving data. The data will be discarded If the starting character not be
received. If the starting characters are forbidden, you must enable the length and ending characters,
otherwise it will be error. If the receiving length is set as 0, the starting and ending characters must be
enabled.

When data is received, if enable the ending characters, which as ending to end the current packet
and continue receiving the next packet, then receiving until the specified data length is met. If disenable
the ending character, enable the starting character and length, stop receiving when the specified data
length which to begin for starting character is met. LK239 free protocol Only Receive mode with cache
which is used to store data from external device (25 * 64 Byte cache for a total of 64 data packets, each
packet 25 Byte, less than 25 Byte part as a packet, the data more than 64 packets, which not be promptly
removed, it will be overwritten by the new data), and then sequentially send to LK master control module
after adding the ID.

In summary, the starting characters and / or ending character must be set correctly and be consistent
in sending and receiving ends for receiving data correctly.

Free protocol in only receive mode for example as following:

As shown in figure, after data is added, you can set Only Receive mode and configure the baud rate
(The description use RS485 as an example, please select baud rate according to the actual project) as
shown in figure.
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HollySys

Device Froperties

User parameter bytes: &

Input’output selection  User parameter |

name value declaration
Baudrate 115.2K hd Un=signeds 4 1-8
Parity Mo Parity LI Unszigneds 0 0-2
Free Only Receive LI Unszigneds 2 2-3
Reserved 0 Un=signeda 0 0-255
Reserved 0 Un=signeda 0 0-255
RS232/R5485 RS485 ;I Unsigneds 1 0-1

LK239 configured as Only Receive Mode

Engineering configuration is as shown in figure.
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% PLC_PRG(PRG).st
No. ‘Variable Name Address “ariable Description Wariable Type Initial Walue Power Fail Safeguard = |

noo1 Recwv(l YelB4 BYTE hll FALSE

pooz2 RecvSize %IB5S BYTE ll 0 FALSE

ooo3 RecvErr %IBS BYTE ll 0 FALSE

noo4 PackiD %elB11 BYTE hll FALSE

noos RecvEn %e0B4 BYTE Tlo FALSE

noos RecvlLen %0B5 BYTE ll 0 FALSE

poor StartChar %0B5 BYTE Tlo FALSE

poos EndChar %0B7 BYTE Zlo FALSE

poos RecvTimeout %0B3 BYTE Zlo FALSE

po10 Recviode %0BY BYTE Zlo FALSE

oo RecwSH %e0B10 BYTE Zlo FALSE

0012 AckD %0B11 BYTE Tlo FALSE b
0013 Complete BOOL T FalLsE LI FALSE -
| | _>I_I
0007 |Recvlen=40;

0002 =tartChar:=1;

Q0D3|EndChar.=255;

00DE|RecvTimeoul:=200,

0005|RecvMode:=13,

Q006|RecvEn =1,

0007 |Complete .= 1= Reovd;

0008|AcklD = PacklD;
<] 2

Configuration for Only Receive Mode

Only confirming the data reported by LK239, then the next packet data will be reported. Error
information can be obtained by% IB6 bytes. Test the starting characters and / or ending character, when
LK239 is configured as only receive data, starting characters and / or ending characters need to be
enabled in Control byte, starting characters and / or ending characters must be filled correctly and be
consistent with settings in sending for receiving data correctly. When receiving data, the system will send
packet received (including the starting characters and / or ending characters) to input data area.

(2) Free protocol Send and Receive mode

If LK239 both send data through the serial port and receive data from external device, you will select
Send and Receive mode. In Send and Receive mode, enable the SendEn (rising edge enable and high
level is effective, the data is sent once in each rising edge). LK239 will send valid data in output area, if the
device returns data to the LK239, the users should enable RecvEn with sending enabled (rising edge
enable, high level for holding, the data is received once in each rising edge). receiving process is similar
with the Only Receive mode (no cache for receiving in Send and Receive mode).

When data is received, if enable the ending characters, which as ending to end the current packet
and continue receiving the next packet, then receiving until the specified data length is met. If disenable
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the ending character, enable the starting character and length, end receiving when the specified data
length which to begin for starting character is met. If the receiving length is set as 0, the starting and
ending characters must be enabled.

In summary, the starting characters and / or ending character must be set correctly and be consistent
in sending and receiving ends for receiving data correctly.

Free protocol in Send and Receive mode for example as following:

As shown in figure, after data is added, you can set Send and Receive mode and configure the baud
rate (The description use RS485 as an example, please select baud rate according to the actual project)
as shown in figure.

Device Froperties ﬂ

Inputioutput selection  User parameter |

Uzer parameter bytes: &

name value declaration
Baudrate 152K hd Unzigneds 4 1-&
Parity Mo Parity LI Unsigneds 0 0-2
Free Send and Receive EI Unzignedd 2 2-3
Reserved 0 Un=ignedd 0 0-255
Reserved 0 Un=signeda 0 0-255
R5232/R5485 R5485 ;I Unsigneds 1 0-1

LK239 configured as Send and Receive Mode

Engineering configuration is shown in figure.
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= PLC_PRG(PRG).st
No. “ariable Name Address ariable Description Variable Type Initial Walue Power Fail Safegua_*_
oot Recwl “elB4 BYTE ) FALSE
ooz RecvSize “elBS BYTE il ) FALSE
0oo3 RecvErr “elBE BYTE il FALSE
poo4d PackiD %elB11 BYTE il ) FALSE
poos RecvEn e1B4 BYTE il ) FALSE
0005 RecvlLen %6185 BYTE Tlo FALSE
0oo7 StartChar Se(1B5 BYTE Tlo FALSE
000& EndChar (BT BYTE Tlo FALSE
0009 RecvTimeout Se(1B3 BYTE hdl FALSE
0010 Recviode %e(1B5 BYTE il FALSE
0o RecvSH %6810 BYTE il FALSE
ooz AcklD SeB 11 BYTE il ) FALSE
0013 Complete BYTE ) FALSE
0014 SendQ SelB0 BYTE ) FALSE
0015 SendEn Se1B0 BYTE Tlg FALSE
0016 SendLength Se1B1 BYTE ) FALSE
0017 SendTimeout B2 BYTE ) FALSE
0018 SendSN B3 BYTE il ) FALSE
0019 CompleteSend BOOL | FaLSE LIFALEE -
1| | »
0007 |FecvLen:=40;
0002 =tartChar=1;
0003 |EndChar.=255;
000d|RecyTimeoul:=200;
0005 |RecvMode:=13;
0006|SendLength:=40;
0007 |SendTimeout:=1;
0008 |SendEn:=1;
0009 CompleteSend:= 1= SendQ;
i [

Configuration for Send and Receive Mode

Here simply to show the data sending and receiving process is similar with the Only Receive mode.
(i)The LK239 module cannot transmit the REAL data directly by configuring the input/output data. It shall
do this with the help of Zone M, with the high-low byte sequence exchanged.

6.3.8.12 Technical Specifications
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LK239 Modbus Master/Slave Communication Extension Module

System Power

Operating Voltage

24VDC (-15%~+15%)

Backplane Current

80mA max.@24VDC

DP Communication Bus

Protocol

Profibus-DP slave station protocol

Dual-network Redundancy

Support

Communication rate

9.6 kbps, 19.2 kbps, 45.45 kbps, 93.75 kbps, 187. 5 kbps, 500 kbps, 1.5
Mbps self-adapting

Medium Led out to the backplane via an European connector
Modbus Communication
Protocol Modbus protocol

Transmission Mode and Frame Format

RTU

Physical Layer Interface

RS485 interface (RJ-45), RS232 interface (RJ-45), configuration
selection

Function code supported

01, 02, 03, 04, 05, 06, 15, 16 (decimal)

Max. Number of Supported Slave Stations

28

Input/Output Data Length

Up to 244 bytes

Communication Rate

1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps, 38400 bps, 57600
bps, 115200 bps (configuration selection)

Verification Mode

Odd parity check, even parity check, no check (configuration selection)

Master Slave Mode

To support the master and slave stations (configuration selection)

Isolation Voltage betwen System and
Communication Interface

=500 VAC@1 min, leakage current: 5 mA

Free Protocol

Protocol

Free protocol, send and receive at the same time

Communication Rate

1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps, 38400 bps, 57600
bps, 115200 bps (configuration selection)

Physical interface

Choose one in RS485 or RS232

Verification Mode

Odd parity check, even parity check, no check (configuration selection)

Input/Output Data Length

The input / output data length is up to 244 bytes each

Start byte

One byte, data range: 0~255, Occupies starting address

End byte

One byte, data range: 0~255, Occupies end address

Isolation Voltage between System and
Communication Interface

=500 VAC@1 min, leakage current: 5 mA

Physical Property

RUN (green)

indicator for Profibus-DP bus communication

indicator

COM (yellow)

Modbus communication /Free protocol indicator

Installation Mode

Slot Installation

Installation Position

1/0 slot on the extension backplane

Protection Key F1

Module Dimension (W*H*D) 35 mmx100 mmx100 mm

Hot Plugging Support

\Weight 180 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation
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6.3.9 LK250 Profibus-DP Network Extension Module

6.3.9.1 Basic Features

Interconnect Profibus-DP slave stations to Profibus-DP master stations

Used to reduce the number of Profibus-DP slave station nodes in the network segment where the
controller resides

Connect at most 30 Profibus-DP slave station modules
Can only be installed on expansion backplanes

Provide termination resistors for Profibus-DP

Support hot swap

LK250 Module Schematic Diagram

6.3.9.2 Principle Description

The LK250 is a Profibus-DP network extension module that interconnect Profibus-DP slave stations to
Profibus-DP master stations. It works as a Profibus-DP slave station in the upper network segment and as
a Profibus-DP master station in the lower network segment.

Since a logical Profibus-DP network segment supports at most 124 nodes address (node addresses
range from 2 to 125), the controller in the LK system occupies addresses 0 and 1, and the DP slave
station node address range from 2 to 125, which means it can connect at most 124 DP slave stations.
When the number of DP slave station to be configured exceeds 124, LK250 module can be used to extend
the network segment.

Logically speaking, LK250 uses the DP slave station protocol to connect to the controller and
occupies only one DP node address as seen by the controller, and at same time it uses the DP master
station protocol for extended 1/0. Each LK250 may carry at most 30 DP slave station 1/0,which form a DP
logical network segment. The LK250 extended I/O modules exchanges data with the controller through the
LK250 module. All extended 1/0O modules are only one DP node as seen by the controller.

The DP backbone segment of the controller can be connected to multiple LK250. Each LK250
expands one DP branch, and the DP branches are independent of each other, as shown in figure.

LK250 modules are installed in the left-most communication slots of the expansion backplanes, and
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the mechanic key is B5.

TR
[ |
Master J
Slave
Slave
R
Slave
DP backbone
Slave
LE250
Master OP branchl TR
Slave| T1r |
- |
Slave Slave |
LK250
<l aster DP branch2 TR
ave| TR -
||
Slave Slave | ...
[ |
TR

LK250 Extended slave stations

6.3.9.3 Terminal Matching

There are three dip switches J4, J5 and J6 on LK250, and through the dip switches it can be
configured whether or not to provide active termination resistor networks for DP bus.

B J4: Used to set termination resistor of main DP bus. Default is not connected.

B J5: Used to set the termination resistor at the start of the LK250 extended DP branch, Default is
connected.

B J6: Used to set the termination resistor at the end of the LK250 extended DP branch, Default is
connected.

The dip switches are located inside the modules, to change the switch position, it is not necessary to
dissemble the casing, instead, use a small flathead screw driver to set the dip switches through the heat
dissipation holes, as shown in figure.

When setting the switches, the four keys of each switch must be set consistently. When the four keys
are down, the state is "ON", and the termination resistor is connected. When the four keys are up, the
state is "OFF", and the termination resistor is disconnected.
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=

TR iz connected

=" on®

TR iz dizconnected

Dip =vweitch

Configuration of DIP switches of LK250

6.3.9.4 Indicator Definition of LK250

The indicator of LK250 modules are defined as in table, where the RUN indicator shows the
communication between LK250 and the controller, and the COM indicator shows the communication
between LK250 and the expansion I/O modules.

Definition of LK250 indicator

Indicator Color (Status Description
ON Communication between LK250 and the controller is normal
RUN indicator |[Green|Flashing quickly|Communication between LK250 and the controller is abnormal
OFF Not powered on or power failure
ON LK250 is communicating normally with all I/O
COM indicator|Yellow|Flashing quickly[LK250 is communicating abnormally with one or more I/O
OFF LK250 is communicating abnormally with all /0O

Note: When the firmware is upgraded, the RUN and COM indicators are flashing slowly. After the
firmware upgrade is completed, the two indicators are off.

6.3.9.5 LK250 Extends /0O

LK250 can connect 30 IO slave stations, which can be used with LK232 module and LK233 module to
connect extension backplane in DP network segment under the LK250. The extension backplane cascade
mainly includes DP cascade, optical fiber cascade and DP with optical fiber cascade.

276



réﬁﬂﬁ

Attentions for | / O extension :

When 30 I/O modules are extended by LK250, LK250 can only be as a last slave station of DP
backbone .

The extension backplane where the LK250 is located uses LKA101 Profibus-DP bus connector
to connect DP cable.

The initial matching resistor of Profibus-DP backbone is set by LKA104, and the ending terminal
matching resistor is set by LK250.

In order to ensure the continuity of the slave address under LK250, when the backplane is
cascaded, the dial switch address of the next extension backplane should be continuous with the
address of the previous extension backplane.

If optical fiber is used to connect extension backplane, in order to ensure the continuity of the
slave address, the LK233 modules are installed in the last 10 slots. LK233 only occupies
electrical nodes, not logical nodes.

6.3.95.1 DP cascade

The extension backplanes are cascaded by Profibus-DP bus, and use LK232 module to extend with
connector LKA104. The connection diagram is as follows.

K249

| Dhal switch of LKA104 to ON

Profibus-DP

LK250

OO0 0 (1O [I0[1C[10f{10]10

Dial J5 and J& switch on LK250

LK232| 10

ClICO G| 1o oo 1010

Dial J5 and J& switch on LK232

LK232| 1010 (10 (10 (1O {1010 10 10]10

Dial J4 .15 and J6 switch on LK232

DP Cascade Diagram
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6.3.9.5.2 Optical fiber cascade

The extension backplanes are cascaded by optical fiber, and use LK233 module to extend with
connector LKA104. The connection diagram is as follows.

LK249

Dial swiich of LKA104 to ON

Profibus—0F

LK2501 10 (10 11O [10 110 {10 |10 [10 |10 |LK233

Dial J4 ,J5 and J6& switch on LK250 Optical fiber

IO[IO 10 (IO |10 | 10] 10| 10]|LK233 |LK233

0|10 10|10 |10 | 10| 10| 10|LK233|LK233

10 [10 |10 [LK233

Optical Fiber Cascade Diagram

6.3.9.5.3 DP with optical fiber cascade

The extension backplanes are cascaded by optical fiber, and use LK233 module to extend. The
connection diagram is as follows.
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LK249

Dial switch of LKA104 to ON

Profibus-DP

LK250

QUIO[I0 101010 (1O | 10]1o |10

Dial J5 and J6 switch on LK250

k232

O (1010 a0 o 1010 |10 [LK233

Dial J4 ,J5 and J6 switch on LK232 Optical fiber

10110 | 10 |LK233

DP with Optical Fiber Cascade Diagram

6.3.9.6 Parameter Description

6.3.9.6.1 Add IO slave station

The LK250 can connect at most 30 Profibus-DP slave station modules. You need to add IO modules
according according to the actual installation slot of the IO module on the expansion backplane.

To expand 10 modules, follow these steps:
Q) In the right-click menu of communication module, select "Module Insertion”.

= LK24s(LK249)
=[] DP_MASTER(DP_MASTER)
E LK232(2:LK232)

Open

Rename

Module Tnsertion
Module Replacement

Delete

Select Add Command
The "Add" dialog box pops up.

(2 Select a module to add.
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aaa x|

- DEVICE LIBRARY
EI PROFIBUS-OP PROTOCOL
El AllAnalog input module)

E LK410{8-channel Voltage Type Analog Input Module)
LK411(&-channel Current Type Analog Input Module)
e LKA 2(8-channel Isolation Analog Input Module)

- RTDThermal resistance input module)

- TC(Thermocouple input module)

- AQ(Analog output module)

- DI{Digital input module)

- D0 Digital output module)

- COM{Communication module)

Range:2 ~ 125
Address: IZ

Add number: |1 Range:1 ~ 124

OK | Cancel |

Select a Module

3) Enter module address and number.
4) Click the OK button.

I / O module is added to the communication module node.

6.3.9.6.2 Set station address

You need to configure station address of LK250 and IO module. LK250 address is set by the dip
switches of the expansion backplane.The 10 module address consists of the DIP switch and the

backplane offset address of module, please see Communication Address.

Q) Double click the module name to open the module properties window.

(2) On the "Device Configuration” tab, double-click the "Device Address" parameter.

The "Modify Address" dialog box will pop up.
3) Enter station address.

4) Click the OK button.
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Bodify Address |

Crriginal addrezs |3

Mewy address |2| (2~125)

cwoa_|

LK250 DP Slave Station Address Setting

6.3.9.6.3 Setting user parameter

In the User Parameters tab, the following parameters need to be configured.
B Enable DPV1: DPV1 protocol is not supported at present, and remain the default value.

B Communication Fault Mode: Communication fault mode can be set to hold and reset. Hold:
When LK250 is offline, slave station |0 module remains online; Reset: When LK is offline, slave
station 10 module is offline.

B SubModule Watchdog Time: Watchdog time of LK250, unit:ms, Watchdog time=settings value
*10ms.For example, SubModule Watchdog Time is set to 4, then Watchdog time is 40ms.
Generally, the default value is used. If an I1/O module is offline, please increase the parameter
value.

B Baudrate: Baud rate, default 500 Kbps.

Device Properties »

Inputioutput selection BEEEEETER EET

Uzer parameter bytes: 4

Mame “alue Declarstion
Enakile DPY Dizable DPYWA hd Bit( 71 00,1
Communication Fault Mode Holcd ﬂ Unsigneds 001
Subhiodule Watchdog Time 100 Unsigneds 100 2-255
Baudrate SO0k j Unzigneds 4 4-4

User Parameters Setting

6.3.9.7 Diagnosis

LK250 reports the 20 bytes diagnosis information, wherein 3 bytes are device-related diagnosis, 17
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bytes are identification diagnosis information. Call the function block sysGetDPSlaveState (Get Diagnosis
of DP Slave), diagnosis data reported are saved into the output parameter DiagData.

Diagnosis Information of DiagData array

Output parameters

Data
type

Diagnosis
information

Description of diagnosis byte

DiagData[0]

BYTE

DiagData[1]

BYTE

Device diagnosis

DiagData[2]

BYTE

Length of device diagnosis information, 3 bytes

The bit6 and bit7 report DP1, DP2 networks fault status of slave
station

00: The network is normal

01: DP1 network fault

10: DP2 network fault

The bit6 and bit7 report DP1, DP2 networks fault status of
master station

00: The network is normal

01: DP1 network fault

10: DP2 network fault

11: DP1 and DP2 network fault

DiagData[3]

BYTE

DiagData[4]~DiagData[19]

BYTE

Identification
diagnosis

Length of identification diagnosis information, the decimal value
of bit0-bit4 report the diagnosis length, and bit5-bit7 is fixed
value 010

DiagData [4]~DiagData [19] 16 bytes, bit2-bit125 bitwise
displays the online status of slave 10 module 2-125, 1:module

online, 0:module offline

Diagnosis information of 10 slave station connected by LK250, please refer to diagnosis function

block of LK250.

6.3.9.8 Update Firmware

Upgrade module by following steps:

Q) Address dip switch of the LK250 is set to 0, plug and pull module, the RUN and COM indicators

are off.

(2 Click the menu [Tool]- [Assistant tool]- [Controller Operation] in AutoThink.

The Controller Operations dialog box will be opened.
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EControll er Operation

=101

The controller connected
’7 Contral: ILKESU j COM: ICOI‘»H j TestConnecTionl Automatic selection

Controller information Firmware upgrading I

Uparade |

Path: EI

Upgrade |

Firmware Upgrading Dialog Box
3) Select LK250 as a Controller , and COML1 as serial port .

4) Click the Path button to select the. bin firmware file.
(5) Click the Upgrade button.
During upgrading, the RUN and COM indicators are flashing.
(6) After upgrading, the RUN and COM indicators are off and modify address.

(7 Plug and pull module, module can work normally.

6.3.9.9 Technical Specifications

LK250 Profibus-DP Network Extension Module

System Power Supply

\Voltage 24VDC (-15%~+20%)
Power Consumption 100mA@24VDC
Processor and Memory

controller 32 bit micro processor
Memory RAM 192KB
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LK250 Profibus-DP Network Extension Module
FLASH 1024KB

Communication Bus

Protocol Profibus-DP

Communication Rate DP slave protocol 187.5kbps, 500kbps, 1.5Mbps, 3Mbps, 6Mbps
DP master protocol [500kbps

Physical Features

Installation Method Slot installation

Installation Location Communication slots on expansion backplane

Mechanic Keys that Prevent Incorrect Insertion[B5

Hot Swap Supported

Dimensions (W*H*D) 35mm*100mm*100mm

Casing Protection Level IEC60529 1P20

Weight 185¢g

Environmental Adaptability

Operating Temperature -20°C~70C

Operating Humidity 5%~95%, with no condensation

Storage Temperature -40°C~80°C

Storage Humidity 5%~95%, with no condensation

6.3.10.1 LK271 PROFINET Communication Module

The LK271 PROFINET Communication module belongs to the communication module between the
PL to DP master and PN master, used to support the LK controller to connect to the LK series expansion
10 module, third-party DP slave, and third-party PN slave.

The LK271 module has two PL communication interfaces, one PN communication interface, and two
redundant DP. It is the master module for the PN protocol and the master module for the DP protocol.

LK271 is only responsible for the 10 slave station of the local expansion communication backplane.
An LK271 connects with a maximum of 32 10 modules.

LK271 supports mainstream brand switches such as Siemens, MOXA, Excellence, Dongtu, and TP
Link.

6.3.10.2 Basic Features

B 3-way Ethernet interface
B PROFINET master station communication protocol

B Support for hot swapping
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B Provide two redundant RS485 backplane communication channels (Profibus DP)

6.3.10.3 Principle of Data Mapping

The LK271 as a gateway for connecting the communication modules of PL to DP master and PN
master. It internally establishes a mapping relationship between PowerLink data, PROFIBUS DP data, and
PROFINET data, and exchanges data according to this mapping relationship.

There are two data buffers in the gateway device, one is the input buffer. The PROFIBUS DP master
station reads the data from the PROFIBUS DP slave station and stores it in the PROFIBUS input data
area. The internal data exchange buffer is the PROFINET input data area, which is read by the
PROFINET master station through the function block; The other block is the output buffer, where the
PROFINET master station writes data to the PROFINET output data area through the function block, and
then caches the data to the PROFIBUS output data area after data exchange. Until mapped to the
PROFIBUS DP slave station.

POWERLINK » PROFINET | | J
Input Data Area Input Data Area |

|
POWERLINK SLAVE | PROFINET Master
|

POWERLINK PROFINET
e |
output Data Area output Data Area

|

|

|

|
POWERLINK p PROFIBUS DP ||

Input Data Area Input Data Area |

POWERLINK SLAVE PROFIBUS DP MASTER

POWERLINK PROFIBUS DP
—
output Data Area output Data Area

Module Work Mapping Principle

285



ywra

6.3.10.4 Appearance

Indicators

Address rotary code switch

HHollySys

PROFINET industrial Ethernet port
POWERLINK industrial Ethernet port

Module fixing screw hole

Bayonet lock

Protection key

Module mounting pin

LK271 Module Schematic Diagram

Interface Description

Interface

Description

Indicators

Indicate module working status

Address rotary code
switch

Two 10-bit rotary code switches and 1 3-bit rotary code switch are used to set the address of

the LK271 device

Module fixing screw
hole

After the module is installed, fix it with screws

PROFINET industrial
Ethernet port

1- way PROFINET Ethernet interface, used to connect PROFINET slave stations or switches

POWERLINK . .
industrial Ethernet 2-vyay POWERLINK Ethernet interface, used to connect to POWERLINK master station or
port switch

Module installation
pin

Insert into the slot jack of the expansion backplane

Protection key

The unique code set to prevent the module from being damaged by incorrect insertion is fixed
at the factory and cannot be changed. The protection key code on the slot must be consistent
with the module protection key code

Bayonet lock

One on top and one on bottom. After the module is installed in the slot, the bayonet and
expansion backplane buckle are automatically locked
\When disassembling, you need to press the upper and lower bayonets at the same time to pull

out the module

6.3.10.5 Indicators

Instructions to Indicators

Name [Function Color [Status  |Description
On Module is running normally
o . Module did not load configuration/ during firmware
RUN Indication of operating pattern Green Slow_ 9 9
flashing |upgrade
Off Module not powered on or damaged
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Name [Function Color |Status  |Description
On Module has malfunctioned
o Slow ) )
ERR Fault status indication Red . Module is starting
flashing
Off Module has no faults
on Communication with POWERLINK master stations is
Communication indication with normal
PL . Yellow — . - -
POWERLINK master station Slow Communication with POWERLINK master stations is

flashing [abnormality

On Communication between all PN slave stations is normal

o S At least one slave station has normal communication,
Communication status indication Slow

PN with PROFINET slave station Yellowflashing but somg slalve stations have not established
communication
Off No communication established with any slave stations
On Communication between all DP slave stations is normal

o o At least one slave station has normal communication,
Indication of communication status Slow

DP . . Red . but some slave stations have not established
with DP slave station flashing S
communication
Off No communication established with any slave stations
Connecting indication of On Port is successfully connected
LNK1_PL|POWERLINK Ethernet interface  |Green
Portl Off Port is not connected
Connecting indication of On Port is successfully connected
LNK2_PL|POWERLINK Ethernet interface  |Green -
Port2 Off Port is not connected
LNK PN Connecting indication of Green On Port is successfully connected
- PROFINET interface Port )
Off Port is not connected

Note:
B Fast flashing: 4Hz, 125ms on, 125ms off;
B Slow flashing: 1Hz, 500ms on, 500ms off.

B When upgrading firmware, the RUN light is off, ERR, PL, DP and PN lights are Fast flashing.

6.3.10.6 Set Device Address

6.3.10.6.1 Concept

Set the device address through the 3 rotary switches on the front panel of the module. The ones place
and tens place are 10-bit rotary code switches, and the hundreds place is 3-bit rotary code switches.
Device address=100xsetting value of hundreds place rotary code switch+10xsetting value of tens place
rotary code switch+setting value of ones place rotary code switch, the setting range is 1~239.

When configuring the device address in the AutoThink software, please keep it consistent with the
actual dialing value.
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Please set the device address before powering on the module. If you set the rotary code switch
address when the module is powered on, you need to restart the module to make the address take effect.

6.3.10.6.2 Reguirements

B The module has been installed

B Prepare a flat-blade screwdriver

6.3.10.6.3 Steps

To set the device address, please follow the steps below:

(1) Using a screwdriver, turn the three rotary code switches x1, x10, and x100 to the required
device address.

6.3.10.6.4 Example

For example: Set the station address to 15, then turn the hundreds place rotary code switch to 0, the
tens place rotary code switch to 1, and the ones place rotary code switch to 5, as shown in the figure
below.

x1

x10

x100

Set Device Address
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HollySys

6.3.10.7 LK271 System Block Diagram

6.3.10.8 Technical Specifications

/ \
Il’l.l \I
| POWERLINK \
| SLAVE PROTOCOL STACK
.\\ /
/
e ~

‘PROFIBUS Master
StationProtocol Stack

PHY — Rl45

FPGA

LK271 System Block Diagram

LK271 PROFINET interface module

MCU characteristics

CPU Model MCIMX6Y2CVMO08AB

Storage 326 SD+
256M DDR3

DP bus

Number of Communication Ports 2-ways

Redundancy Function supports redundancy

Level Standard EIA/TIA-485

Communication Port Type

Backplane Communication

(bps) Communication Rate

187.5Kbps,500Kbps,1.5Mbps

Communication Protocol

HollySys DP master station

Electrical Isolation

No isolation between channels and system
No isolation between two RS485 channels

PN Bus

Number of Communication Ports

|1-Way
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LK271 PROFINET interface module

Level standard 802.3
Communication Port Type Standard RJ45
Communication Rate(bps) 100Mbps
Communication Protocol PROFINET
PL Bus

Number of Communication Ports 2-ways

Level standard 802.3
Communication Port Type Standard RJ45
Communication Rate(bps) 100Mbps
Communication Protocol POWERLINK
Protection Level

Module Protection Level |IP20

Hot Swapping

Module Hot Swapping |Supported
Power Supply

Input Voltage 20.4VDC ~ 28.8VDC(24.0VDC -15%~+20%)
Module Power Consumption (max) 180mA@24VDC
Rated Voltage 24.0VDC

Start Time

The time from power-up to initialization of the module|sSOS

6.3.10.9 Configuration

6.3.10.9.1 Add Module

6.3.10.9.1.1 Concept

The LK271 PROFINET interface module acts as a POWERLINK slave upwards, reports 10 slave data
information to the upper POWERLINK master, acts as a DP master or PN master downwards, and sends
data from the controller to the lower 10 slave. The LK271 communication interface module needs to be
installed in the communication slot of the extension backplane, and the parameters of the communication
interface module need to be added and configured.

Each POWERLINK master protocol can configure 64 LK271 modules at most.

6.3.10.9.1.2 Requirements
B "POWERLINK_MASTER "protocol has been added

B K271 has been installed and the station address has been set

6.3.10.9.1.3 Steps
To add communication interface module, follow these steps:
In the right-click menu of POWERLINK_MASTER node, select "Add Device" command.

Q) The "Add" dialog box will pop up.
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Add I},

= COMMUMICATION INTERFACE MODULE
L2335 PCWERLIME COMMUNMCATION INTERF ACE MODULE)

(2T (PROFIMNET CORMMURICATION INTERFACE MODULE]

Range;1 ~ 239
Address: |1

Add number: |1 Range:1 ~ 128

(2) Select "LK271 (PROFINET COMMUNICATION INTERFACE MODULE)".
3) Enter the device Address and Add number.

Set the address according to dial switch on the module.
4) Click the OK button.

The module is added under the POWERLINK_MASTER.
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£ AutoThink - Untitled.hpf*
File(F) Edit(E) Project(P) Tool(T) Online{d) ‘Window(

(a4 (]

=
=403 Untitled
-2, Task Configuration
E- 1 TASKI(Task!)
]l Main(PRG)
=58 Program Block
] WEin(PRG)
{5 Function Black
-5} Function
[—]m Hardweare Configuration
=[] Lkzzagkazo
- E ETHERMET(ETHERMET)

S| Ll2a12 0241

=- i POWERLIMK_MASTER)

LE2T101:LK2T1)

6.3.10.9.1.4 Next Step

Add POWERLINK slave protocol.

6.3.10.9.1.5 Reference

Add POWERLINK Master Protocol

Add POWERLINK Slave Protocol

6.3.10.9.2 Configuration Module

(1) Connect the power supply correctly, connect LK271 to the PC through the Ethernet port, and
power up LK271;

(2) Open the configuration software and configure it according to the requirements, including DP
master station, slave station attribute parameters, etc;

(3) Click the "Online" and "Download" buttons in the toolbar to download the configuration to LK271;

(4) Configure the corresponding configuration in AutoThink, including the module, the IP address and
device name of the target device (LK271);

(5) Download the configuration of AutoThink to LK271.

Note: LK271 is used in PROFINET Config software, please refer to corresponding help manual for the
configuration.

6.3.10.9.3 Software Configuration Engineering Corresponds to LK271 Data

When using AutoThink software version V3.1.11B1Patch2 or higher, you can skip the " Software
Configuration Engineering Corresponds to LK271 Data" step and proceed directly to importing the PN
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device.

(1)Open AutoThink, follow the steps above to configure LK271, double-click LK271, as shown in the
following figure:

5 AutoThink - Untitled hpf* - [LK271(11K271)]
mFile(FJ Edit(E) Project(P) TeolT) Online(®) Window(W) Help(H)

=1
x
(=40} Untitled
EI.%, Task Configuration Drevice Configuration ] Information ]
-l TASKI(Taski .
. L Maifﬂ[PRG)j Project |
=58 Program Block tocule Type LK271
“ed] Wain(PR) Alias K271
: g ::3:2; Bliack Diescription LK271Profinet Communication Interface Module)
HED Harchwvare Configuration Device Address 1(Dauble-click Configuration)
E‘ED LK 2200LK220) Input Starting Byte Offzet(%IB) a
E ETHERMET(ETHERNMET) Output Starting Byte Offaet!30HE) ]
Bl {4 LH24T(2LK241) Communication failure mode Reset
E|--- PCAMERLIMK, MASTER(PC -
1 Response time(300~10003us) a0
B Global varrakle P Input length(%(Bryte) 100 >
-1z Data Type P Output length3%GByte) 100
D"a Maritar List Communication mocde Preq/Pres
Etherrnet bus communication ratelbps) 187 Skhps 500Kbps 1 .SMbps,100Mbps
Input woltage 204VDC~28 800G (24.0%DC -15%~+20%)
aitnum powet consumption 180mAE24NDC
Mocule hot swap supported Yes
Inztallation Backplane slat

LK271 PN Input Output Byte Length

(2)As shown in the above figure, the length of the PN input channel is 100, and the length of the PN
output channel is 100. Open the PROFINET CONFIG configuration software and take rf180c-2 as an
example. The specific data offset is shown in the following figure:

43 PROFIMET Config™

File Operation Language Tools Help About
sHd:ohd & 0
Project g f180c-2 %

. 1 2% RS422 channels RFID
B & Project Slot(0xD000)  RF180C V2.2
- [ Master
= Clove List Subslot(0x0001) Standard Inputs
[© — alave LIg
- MName  Type Byte Offset
Subslot(0x8000) RF180C Interface
- 0 UCs278-1 ¢ ) Readel'1|Unsigned16|51 |
. B ucssos-1 Subslot(0x8001) Port 1 Reader 2| Unsigned16 63 [
[ ve120-1 Subslot(0x8002) Port 2 /
- g rf180c-1 Outputs
- [ rf180c-2 Slot(0x0001) 2x R5422 channels RFID /
MName  Type Byte Offset
Subslot(0x0001)  2x RS422 channels RFID Reader 1| Unsigned16 |37 |
Reader 2|Unsigned16|39 |

Byte Length of Slave Input and Output

(3)The specific correspondence between the PROFINET CONFIG configuration software data and
the AutoThink configuration software is shown in the following figure:
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53 AutcThink - Untitled.hpf* - [LK271(14K271)]

[ Filetm

Edit(E)

=43 Untitled
E‘% Task Configuration
- [ TASKI(Task1)

=58 Program Block

L]l Min(PRG)
{3y Function Block
{8 Function
[—]m Hardweare Configuration
=[] Lrzz0Lkazn

- ETHERMET(ETHERMET)

(= Li24102LK241)

E!D] E

[]--- Global Yariable
-z Data Type
-5 Moritor List

f180c-2 X

ProjectiF) Tool(T) Online(D) Window(4) Help(H)

=

Device Configuration ] Infarmation ]

Project

Module Type

Alias

Description

Device Address

Input Starting Byte Offeet(%EIB)
Output Starting Byte Offset(90E)
Communication failure made

1 Fesponze timel 300~ 0000 0=

LK271

LK271

LK271(Profinet Communication Interface Module)
1 (Doukle-click Configuration])

P Injaut lengthi 36/Byte)
P Dutput length(%GEyte)

Communication mods

Ethernet bus communication rate(bps)
Input voltage

Mazimum povver consumption

Module hot swwap supported
Installation

Slot(0x0000) RF180C V2.2

2x RS422 channels RFID

\

Subslot{0x0001)
Subslot{0x8000)

Standard
RF180C Interface

Inputs

Name

Type

Byte Offset

Readel'T|Unsigned16|51 |

Subslot(0x8001) Port 1 Reader 2| Unsigned 16|63 |
Subslot{0x8002) Port 2

Outputs
Slot(0x0001) 2x RS422 channels RFID Name Type Byte Offset
Subslot(0x0001) 2% RS422 channels RFID Reader 1|Unsigned16|37

Reader 2| Unsigned16|39

Correspondence between Input and Output Bytes of Master and Slave Stations

B The length satisfies four-byte alignment.

6.3.10.9.4 Import PN Device

6.3.10.9.4.1 PROFINET configuration

PN Input length:32 bytes diagnosis length + byte length of all slave input data.

PN Output length:byte length of all slave output data.

Add a third-party PN device to Auto Think via LK271.

o | i DNote: Please refer to the help manual of PROFINET Config for the network configuration of PN

side.

6.3.10.9.4.2

Import PN Profile

1. Inthe PROFINET Config software, export configuration files by:

Export the configuration file on the PN side of the LK271 module through the toolbar, as shown below.
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Make sure the file is saved before exporting.

2% PROFINET Config*

File | Operation | Language Tools Help About

M  Import GSDML é ﬂ

& Communication

| = Export |

&2  Download

. ®Note:Please refer to the software's help manual for exporting configuration files.

2. Import PN devices from AutoThink software as follows:

(2) Under the LK271 module, add the "POWERLINK _ SLAVE protocol" firstly and then, on the
right-click menu, click the [Import PN Device] command, as shown in figure (a), and select the
configuration file exported by PROFINET Config, as shown in figure (b).

[_][u Hardware Configuration

[ Lk220(LKk220)
UJ ETHERNET(ETHERNET)
B[4 LK241(2:LK241)
=[] POWERLINK_MASTER(POWERLINK_MASTER)
= E’]“Vl Open
= Global Variable Rename
i e [3) GV_Group
Data Type Add Protocol
: E DPModuleType{LIB] Import PN Device
oo DPModuleType_NILIB]
i“18 FreeportinParamiLIB] Delete
ng FreeportOutParamiLIB] T
(@)
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!3 Open X
1 B > ThisPC » Desktop v | 0D | Search Desktop P
Organise = New folder = il | e
= This PC ~ Name Date modified Type Size
¥ 3D Objects Excel 13/05/2024 15:48 File folder
I Desktop picture 17/04/2024 10:58 File folder
&| Documents TEST 16/05/2024 15:06 File folder
& Downloads export_csv(1).csv 11/05/2024 09:18 Microsoft Excel 12... 2
J" Music
= Pictures
m Videos
% Local Disk (C)
w Local Disk (D:)
-2 CD Drive (E)
¥ Netwark i ¢ >
File name: |export_csv(1).csv V‘ CSV(*.csv) ~

(b)
Import PN Device
2) The PN device was successfully added under POWERLINK _ SLAVE.

Iél ED Hardware Configuration

E----E]] LK2Z20(LK220)
- ETHERMET(ETHERNET)
B[ Lk241(2:LKc241)

=[] POWERLINK_MASTER(POWERLINK_MASTER)
E----m LK2T71(1:LK2T1}

=[] POWERLINK_SLAVE(POWERLINK_SLAVE)
o []] SDPN_BIOL_M21

If the same profile is imported under a different LK271, the AutoThink internal rename check indicates
that the import failed.

6.3.10.9.4.3 Channel information description

The input or output channels of the imported device are usually displayed as BYTE arrays; when the
channel length is 1 byte, the channel type is displayed as BYTE.
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|5 ki

* | Jp Main(PRG) Jd
E-{5; Untitled
El-& Task Configuration Device Configuration Information |
=) @ TASK1(Taskl)
Ak Main(PRG) spioL_so1N_m12_1 | soioL_oan1 w12 2 [N R
(& Program Block Channel Number Channel Name ‘ Channel Type Channel Description
4F Main(PRG)
------ {8 Function Block I0L_LO_Fixed_1
{8 Function T
- SDPN_3/0L_N21_8_1_INPUT ARRAY[0.1] OF BYTE | SDPN_8IOL_M21_I0L_| O_Fixed 8 10L | O_Fixed_1
&[] Hardware Configuration H
& [ azoieez) - 2 SDPN_BIOL_NZ1_8_1_OUTRUT ARRAY[0.1] OF BYTE | SDPN_BIOL_M21_I0L_| O_Fixed_8_IOL_| O_Fixed_1
ETHERMET(ETHERNET)
B[] LK241(2:LK241)
E--[J] POWERLINK_MASTER(POWERLINK_WASTER) SDPN 8I0L M21 9 1 INPUT X
B[ teroiker) ol - - ==
Bl [ POWERLINK_SLAVEROWERLINK_SLAVE) Ho. Variable Name Variable Description Variable Type
[ sopr_sioL_w21
-3 Global Variable 0001 SDPN_8IOL_M21_9_1_INPUT[O] BYTE
- ) 6v_sroup 0002  |SDPN_BIOL_M21_8_1_INFUT[] BYTE
...... Data Type
£ Monttor List
[ croupt
[+ Online Trace

Import Device Channel Information

3) The rules for calculating the length of LK271 PN test input/output channel are as follows:

o PN input length = 32 bytes (PN diagnostics) + total actual length of PN input (AutoThink
automatically aligns 4 bytes).

o PN output length = PN output actual length sum(AutoThink automatically aligns 4 bytes).

4) Channel presentation content: "Channel Number", "Channel Name", "Channel Type", "Channel
Description".

. ®Only channel names can be modified and are not retained after reimport.
(5) Channel naming rule: Device name_slot number_subslot number_Input/Output.

6.3.10.9.4.4 Compilation

Once the import is complete, a project compilation check is recommended. The input/output area
length under LK271 will be checked at compile time. When the input/output area length of DP + PN device
exceeds 1490, the error prompt and compilation will fail.

6.3.10.9.5 Diagnosis of PN and DP

6.3.10.9.5.1 Diagnostic information of PN

After the project is compiled, the PN device diagnostic information can view by double-clicking LK271.

Device Configuration | PM Device Diagnostic Information | Diagnostic Information | Information |

No. | Variable Name | Address | ‘Variable Description | Variable Type Initial Value | Power Fail Safeguard
0001 AT_LK271_14_PN_D %6I2.1 PREE180_1(192.168.0.1)257£4E  BOOL FALSE

PN Diagnostic Information

Q) The first 32 bytes of PN input data contain data representing all slave diagnostic information,
with each bit representing online/offline information of a slave. Bit=0 represents offline, and
bit=1 represents online.

2) The IP address of the device x.x.x.IP (0-255) corresponds to 256bit, IP/8+1 (rounded to an
integer) represents which byte the diagnostic information of the device is in, and the remainder
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of IP/8 represents which bit corresponds to that byte.
3) Examples are as follows:
LK271 Input start byte offset: 0, PN device IP: x.x.x.10, address% IX 3.2.
4) Precautions:

The starting position of PN diagnostic information is related to the length of system information
bytes occupied by AutoThink software. For example, if the system information occupies the first
two bytes of input data (% IB0,% IB1), then the starting byte of PN diagnostic information starts
from the third byte (% 1B2); The length of system information changes, and the starting bit of PN
diagnostic information changes accordingly.

6.3.10.9.5.2 Diagnostic information of DP

(2)Open AutoThink, add LK241 device, then add POWERLINK master protocol, then add LK271
device, then add POWERLINK slave protocol, and add any device. Double click the device to enter the
device information page, as shown in the following figure with LK720;

[ Lkarictiikzrny

Device Configuration ] Channel ] Diagnaostic Information ] Information ]

Mo, Wariakble Mame Address | “ariable Description “ariakle Type Initiz
0o AT_LKT20SleveState_8 %SHETE24 LK720 slave status byte BYTE ]
0002 AT_LKT205ksvelD_HE %SHETE2E LK720 slave ID high byte BYTE ]
0003 AT_LKT20SlsvelD_LE %SHETE29 LK720 slave 1D vy biyte BYTE ]

AutoThink Diagnostic Information
(2) AT_ LK720SlaveState 16 represents the slave LK720 state, with 0 being offline and 1 being

online.

(3) AT_ LK720SlavelD_H16 and AT _ LK720SlavelD__ L16 represents the high and low bytes of the
slave station LK720 ID.

6.3.11 LK272

6.3.11.1 LK272 PROFINET Interface Module

LK272 is a PROFINET interface module used for data forwarding and communication conversion
between the PROFINET master and I/O slave stations. Supports PROFINET slave protocol. Realize data
exchange between the PROFINET master station and the 1/O module through PROFINET Ethernet.

LK272 is installed in the communication slot of the expansion backplane, and each LK272 supports
up to 10 I/O.
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6.3.11.2 Basic Features

2-way PROFINET Ethernet interfaces
PROFINET slave communication protocol

Support for hot swapping

PROFINET bus supports ring network redundancy

6.3.11.3 Principle of Data Mapping

The LK272 device serves as a gateway connecting the PROFIBUS DP bus and the PROFINET
network, establishing a mapping relationship between PROFINET data and PROFIBUS data internally,

and exchanging data according to this mapping relationship.

There are two data buffers in the gateway device, one is the input buffer. The PROFIBUS DP master
station reads the data from the PROFIBUS DP slave station and stores it in the PROFIBUS input data
area. The internal data exchange buffer is the PROFINET input data area, which is read by the
PROFINET master station through the function block; The other block is the output buffer, where the
PROFINET master station writes data to the PROFINET output data area through the function block, and
then caches the data to the PROFIBUS output data area after data exchange. Until mapped to the
PROFIBUS DP slave station.

PROFIBLUS DP Slave

PROFIBUS DP

»  Input data area

PROFIBUS DP

F ¥

Qutput data area

PROFINET
Input data area

PROFIMNET
Dutput data area

Principle of Data Mapping
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6.3.11.4 Appearance

Indicators

Address rotary code switch

E{HollySys

PROFINET Ethernet ports

Madule fixing screw hole

Bayonet lock

Protectionk
Module mounting pin FOREEDNKRY

Appearance diagram of LK272 module

Interface Description

Interface

Description

Indicators

Indicate module working status

Module fixing screw
hole

After the module is installed, fix it with screws

PROFINET
industrial Ethernet
port

2-way PROFINET Ethernet interface, used to connect PROFINET master stations or switches

Module installation
pin

Insert into the slot jack of the expansion backplane

Protection key

The unique code set to prevent the module from being damaged by incorrect insertion is fixed at
the factory and cannot be changed. The protection key code on the slot must be consistent with
the module protection key code

Bayonet lock

One on top and one on bottom. After the module is installed in the slot, the bayonet and
expansion backplane buckle are automatically locked
\When disassembling, you need to press the upper and lower bayonets at the same time to pull

out the module

6.3.11.5 Indicators
Instructions to Indicators
Name|Function Color [Status  |Description
On Module loading configuration and running normally
RUN (Indication of operating pattern Green fSI;%Vr\lling Module did not load configuration
Off Module not powered on or damaged
On Module has malfunctioned
o Slow . .
ERR |Fault status indication Red . Module is starting
flashing
Off Module has no faults
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Name|Function Color [Status  |Description
Communication status indication with On PN communication is normal
PN . Yellow — ,
PROFINET master station Off PN communication abnormality
on Communication between all DP slave stations is
normal
L o . At least one slave station has normal communication,
DP |Communication status indication with Red |Slow but | ati h t established
/0 slave station flashing |PUt some slave stations have not establishe
communication
Off No communication established with any slave stations
Indication of connecting PROFINET On Portl successfully connected
LNK1 . Green
Ethernet interfacel Off Portl not connected
A1 [Indication of receiving and sending data |, Flashing |Portl is sending and receiving data
via the PROFINET Ethernet interfacel Off Port1 has no sending or receiving data
Indication of connecting PROFINET On Port2 successfully connected
LNK2 . Green
Ethernet interface2 Off Port2 not connected
AcTo|Indication of receiving and sending data |, Flashing |Port2 is sending and receiving data
via the PROFINET Ethernet interface2 Off Port2 has no sending or receiving data

B Fast flashing Flash: 4Hz, 125ms on, 125ms off.

B Slow flashing: 1Hz, 500ms on, 500ms off.

6.3.11.6 Set Device Address

6.3.11.6.1 Concept

Set the device address through the 3 rotary switches on the front panel of the module. The ones place
and tens place are 10-bit rotary code switches, and the hundreds place is 3-bit rotary code switches.
Device address=100xsetting value of hundreds place rotary code switch+10xsetting value of tens place
rotary code switch+setting value of ones place rotary code switch, the setting range is 1~239.

When configuring the device address in the AutoThink software, please keep it consistent with the
actual dialing value.

Please set the device address before powering on the module. If you set the rotary code switch
address when the module is powered on, you need to restart the module to make the address take effect.

6.3.11.6.2 Requirements

B The module has been installed

B Prepare a flat-blade screwdriver

6.3.11.6.3 Steps

To set the device address, please follow the steps below:
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Q) Using a screwdriver, turn the three rotary code switches x1, x10, and x100 to the required
device address.

6.3.11.6.4 Example

For example: Set the station address to 15, then turn the hundreds place rotary code switch to 0, the
tens place rotary code switch to 1, and the ones place rotary code switch to 5, as shown in the figure
below.

x1

x10

=100

Set Device Address
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6.3.11.7 Schematic Diagram of LK272 Ring Network

PROFINET Master Stafion

LK272
LK511
LKFL0
LKB10
LK511

LK 710

LKB10

LK511

LK 710

LKB10

LI

COM| po| Do | DI | Ao | DO| D1 | AD | DO| DI

A L

PROFIMNET Ring Metwork

= 4 = = 3 = = 3 = g
S 2=z 2 =222 ¢
COM| a0 | Do | D1 | a0 | DO | DI | a0 | DO| DI
(1]
F Y
i b = = b = g = = g
(5 ] S L ] < o 4] < o
| | | | | | | | | |
COM| a0 | DO | D1 | a0 | DO | D1 | a0 | DO| DI

Network Connection Diagram

6.3.11.8 Configuration Module

Please refer to help manual of DP Config for the configuration of LK272.

6.3.11.9 Technical Specifications

LK272 PROFINET interface module

Ethernet

Number of Communication ports |2-way
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LK272 PROFINET interface module

Redundant Function Support for PROFINET ring network redundancy
Level Standard IEEE 802.3

Communication Port Type Shield RJ45

Communication Rate (bps) 100Mbps

Communication Protocol PROFINET protocol

Hot Swapping

Module hot swapping |Supported

Power Supply

Input Voltage 24VDC (-15%~+20%)

Module Power Consumption (max) 180mA@24VDC

Rated Voltage 24.0vDC

Start Time

The time from module power on to initialization completion|<3OS

Physical Property

Installation Position Expansion backplane communication slot
Module size (W * H * D) 35 mm*100 mm*100 mm 0.5 mm

6.3.12 LE5406 Profibus-DP to LE Bus Communication

Extension Module

LE5406 is a gateway module that based on transferring Profibus-DP to LE-Bus, which is used to
extend LE 10 module for LK series controller .

Power supply
terminal

Dial switch

Indicators

Extended module
interface

DB9 port

LE5406 Module Schematic Diagram
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6.3.12.1 Indicators

Type Color |Status Description
POWER o Green ON The power supply is normal
(Power supply indicator) OFF Not powered on or power failure
Green [ON Communication between LE5406 and all LE 10 modulesis normal
There are several situations:
RUN/ERR Communication in DP side is abnormal
(Run/Error indicator) Red  lon The project has no configuration of LE IO modules or the _configuratiqn
of LE IO modules is error, such as module model. inconsistency, offline
LE master station is abnormal
Failured to load configuration data of DP or LE
DP_COM ON Communication of DP is normal
fr?dl?cg?g:)munlcatlon vellow FIE.iSh'ng Communication of DP is abnormal or communication is not build
quickly
ON Communication of LE 10 modules is normal.
LE_COM I Flashing . ' . .
_(LE-BUS communication Yeuowquickly At least one LE IO module is configured failured or offline
indicator) OFF All LE 10 modules are offline

Note: When the firmware is upgraded, the RUN/ERR, DP_COM and LE_COM indicators are flashing
slowly. After the firmware upgrade is completed, the three indicators are off.

6.3.12.2 Interface Description

1. Power Supply Terminal

2. DB9 port

@

@

VI- Wi+

Power Supply Terminal

Terminals

Terminals|Description

VI+ Positive terminal of 24VDC input
V- Negative terminal of 24VDC input|
@ Grounding

& Grounding

There are two DB9 Interfaces, which are used to connect the Profibus-DP bus connector module.

The detailed interface definition are shown in Terminal Definition.

3. Extended module interface

Used to connect the extended LE 10 modules.
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6.3.12.3 Description of Wiring

The following figure is the interface wiring of LE5406 module.

LK controller

DP1 —— LES406 LE IfQ modules LE /O modules LE IO modules
LKALOS | DP1
LK controller = 5
LKAL DP:
DP2
. Extended | Extended || Extended | Extended || Extended Extended | | Extended
— — module | module medule | module module module module
24 \OC interface | interface interface | interface interface  |* * * | interface interface
&
3 o— @
2 @ 10 terminal | | 10 terminal I | 10 terminal
S
LES406 LE IO modules LE /O modules LE /0 modules
LKAL04 | DPL
LKALDS | DP2
-+ Extended | Extended Extended | Extended Extended Extended Extended
l_ module | module module | module madule module medule
24 VDG interface | interface interface | interface interface  |* * * | interface interface
:
o— B
i_07 =) [ voteminal | [ yoteminal | [ yotemminal

Wiring Schematic Diagram

6.3.12.4 DIP Switch

The dial switch is used to set the device address of LE5406 module. The device address of Auto
Think must be set as same as the station of the dial switch.

The dial switch has a total of 7 bits, and the address is represented by a binary code of 1~7 digits, as
shown in following figure.

Dip switch

=0a0000!

o 1 1 0 0 0 0
LIS ———————® MSB

DIP Switch Schematic Diagram
B ON position means 0.
B OFF position means 1.

The dial switch address in the figure is 0110000, and the decimal is 6.
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(2:LES408)

Device Configuration | Channel

Information

Project

hodule Type
5D File Matne
Description

Device Address

LES406
LES4065 m=d
LES406-DF Slave to LEBUS Master

2(Double-click Configuration)

Redundancy

Input Starting Address
Output Starting Address
Device Propery
Protocol

Hodify Address

Crriginal address I2

Mewy address |5| (2~125]

carce_|

Maximum powvwer consumption

Operating ambiert temperature

Configure Device Address

6.3.12.5 Configuration of LE IO

Configure LE IO modules according to the actual connected module.

LES4060 2 LES408)

Device Configuration | Channel I Information

Project Contert
Maodule Type LES40E
=D File Mame LES40E g=d
Description LES406-DF Slave to LEBUS Master
Device Address 2Daouble-click Configuration)
Redundancy MO
Input Starting Address 180

Output Starting Addrezs
Device Property
Protocal PROFIBUS-DP LEID
Mazxirmum povver consumption 282N DT

Mot configured

| Daouble-click Canfigurstion

Operating ambiert temperature -15~70 degrees centigrade

Configure LE 10

Double-click the Device Property to open the 10 configuration dialog, as shown in following figure.
Select the module according to the actual model and add it according to the installation location.

Select the added module and click the properties button to configure the module parameters. Please
refer to the manual of each module for detailed parameter description.
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Jevice Froperties |

Inputioutput selecti =etr parameter I

— Imputioutput module selection

Currert value hdaximuim
Input data length |=3 |244
Output data length |2 |244
Mumber of modules I5 I11
Optional module Added module
- LES21 2032 Channel DI ;I [=1- .-'J-._dded module
- LES31004 Channel Al Slave Status

- LES311(5 Channel Al e | LES210(8 Channel D)
- LESS4004 Channel TC) i LES212(32 Channel D)

- LESS41 (4 Channel RTD) LESZ20(8 Channel Do)

- LES342(5 Channel MTC) L LESZH (& Channel Dl and & Channel [
=] Output Modules . |

- LES22008 Channel Do)
- LES221 (8 Channel DO
- LES223(1 6 Channel D))
- LES224(32 Channel Do)
- LE5320(2 Channgl 407 Property
- LES321 (4 Channel A07
= InputiOutput Modules
- LES23005 Channel DI and 8 Chanr

523108 Channel Dl and & Chani
- LES33004 Channel Al and 2 Chanr__|
-

al | iR al | B

| Ok I Close

Configure LE IO module parameters

The added module is displayed in the channel tab, and click module name to view the channel
information. Among them, 2-byte Slave Status displays the bitwise online status of LE IO module. When
LE5406 is online, Slave Status status and input values of each module are valid.

2406(2:.LES406)

Device Configuration | Channel | Information |

U ETTERS TR 1_LES210 DIB Channel DI} | 2_LES212 DI(32 Channel DI} l 3_LES220 DO(& Channel DO} | 4_LE5231 DID(& Channel DI and & Channel DO} l
Channel Number Channel Name ‘ Channel Type ‘ Channel Address Channel Description ‘
1 DPRID_Z2 1_2 1 WORD SRV

Channel Information
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6.3.12.6 Diagnosis

LE5406 reports the 6 bytes diagnosis information, wherein 3 bytes are device-related diagnosis, 3
bytes are identification diagnosis information. Call the function block sysGetDPSlaveState (Get Diagnosis
of DP Slave), diagnosis data reported are saved into the output parameter DiagData.

Diagnosis Information of DiagData array

Output Data [Diagnosis

parameters type |information Description of diagnosis byte

DiagData[0] BYTE Length of device diagnosis information, 3 bytes

The bit6 and bit7 of this byte diagnose the fault status of DP1 and DP2
networks respectively

DiagData[1] BYTE [Device diagnosis |00: The network is normal

01: DP1 network fault

10: DP2 network fault

DiagData[2] BYTE Reserved

DiagData[3] BYTE Length of identification diagnosis information, 3 bytes

DiagData[4] |BYTE | !dentification DiagData [4]~DiagData [5]: 2 bytes show the online status of LE 10 slave
: diagnosis module , bit0=0, bit1-bit15 show the bitwise online status of the module

DiagData[5] |BYTE starting from station 1

Diagnosis information of 10 slave station connected by LE5406, please refer to diagnosis function
block of LE5406.

6.3.12.7 Update firmware

See Update firmware of LK250 module.

6.3.12.8 Description of usage

B Maximum number of LE5406 module supported in single LK series controller is 124.
B Maximum number of LE 10 modules supported by single LE5406 can’t be more than 10.

B Upon satisfying the above requirements, please configure the LE 10 according to the output power
load capacity of the LE5406 module .

The load capacity is determined by the 5 VDC and 24 VDC output power consumption. The
calculation formula as follows.

N1*DIO module+N2*Al module+ N3*AO module(N1, N2, N3 is number of LE 10 modules)

6.3.12.9 Listof LEIO
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The extended LE IO module lists

Modul Product Extended Bus
T0 eu °  |Model Specifications Description Consumption
- s s 24VDC__ |5VDC
LE5210 8-channel digital input module, DI 8x24 VDC O0mA 50mA
DI LE5211 16-channel digital input module, DI 16x24 VDC OmA 65mA
LE5212 32-channel digital input module, DI 32x24 VDC OmA 105mA
LE5220 8-channel digital output m_odule, DO 8xtransistor output, Rated omA 90mA
current of output channel is 1 A
LE5221 8-channel dlglta_l output module, DO 8xrelay output, Rated current of 60mA 50mA
DO output channel is 2 A
LE5223 16-channel digital _output module, DO 16xrelay output, Rated current 120mA 135mA
of output channel is 2 A
LE5224 32-channel digital output module, DO 32xtransistor output, Rated OmA 265MA
current of output channel is 1 A
LE5310 4.-chann.el z-;\nalog inpgt module(4 ~ 20mA/0 ~ 20mA/0 ~ 10V), 15mA 95mA
differential input, 12 bit
LE5311 8-chanr1e| analog.input module(4 ~ 20mA/0 ~ 20mA/0 ~ 10V), single- OmA 75mA
ended input, 12 bit
Al LE5340 4-channel thermocouple input module -80mV_ ~+80mV, OmA 135mA
B/E/J/K/N/R/SIT Floating thermocouple, 24 bits
4-channel RTD input module Cu50, Ni100, Ni120, Ni200, Ni500,
LE5341 Ni1000, Pt100, Pt200, O0mA 80mMA
Pt 500, Pt1000, 16 bits
LE5342 8-channel thermistor input module OmA 130mA
LE5320 E.-tchannel analog output module(4 ~ 20mA/0 ~ 20mA/0 ~ 10V), 12 OmA 90mA
O its
LE5321 4.-channel analog output module(4 ~20mA/0 ~ 20mA/0 ~ 10V),12 OmA A5mA
bits
4-channel analog input /2-channel analog output (4 ~20mA/O ~
AI/AO LE5330 ] OmA 35mA
20mA/0 ~ 10V),12 bits
6.3.12.10 Technical Parameters
LE5406 Profibus-DP to LE bus communication extension module
Power Supply Specifications
Operating voltage 24VDC ( -15%~+20%)
Power Supply Rated voltage 24VDC
Power consumption < 2W (The consumption of module)
24VDC(-15%~+20%) input-output voltage drop,1V
Module Output Power Output voltage 0.2V
Supply 5VDC45%
Load capacit 2A@24VDC
pacty 2.9A@5VDC
Physical Interface
Number of communication 5
interface
DP(RS-485)
Interface type DB9
Communication rate (bps) 187.5Kbps, 500Kbps, 1.5Mbps, 3Mbps, 6Mbps
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LE5406 Profibus-DP to LE

bus communication extension module

Communication protocol Profibus-DP
Isolation method Coupling isolation
Isolation withstand voltage 500V AC test 1 min., leakage current < 5mA
Number of communication interface |1 channel
Level standard EIA/TIA-485
LE-BUS(RS485
( ) Baud rates (bps) 1.125Mbps
Communication protocol LE-10 backplane protocol
Power Interface 24VDC power supply
Reliability
Hot Swap Not supported

Insulation Resistor

Inter-terminal isolation resistor=5MQ(General experimental conditions)
Inter-terminal isolation resistor=1MQ(Damp heat condition)

Mechanical Protection Level

IP20

Physical Characteristics

Installation Method

DIN rail mounting or screw mounting

Dimensions(W*H*D) 63Mm>89IMm>90mm=).5mm
\Weight 3009

Environmental Adaptability

Operating Temperature -20°C~70C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4 10 Modu

le

6.4.1 LK610 16-channel Leaking Type Digital Input Module

6.4.1.1 Basic Features

Field supply voltage:

Hot swapping

16-contact leaking type input

10 vDC~31.2 VDC

Field power loss detection
Reverse supply protection
Isolation between each field channel and the system

Support the Profibus-DP slave station protocol
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LK610 Module Schematic Diagram

6.4.1.2 Operating Principle

Threshold level of LK610:
Logic 1: voltage range: 10~31.2 VDC, current: 2 mA (10 VDC)~10 mA (31.2 VDC).
Logic 0: Max. Voltage: 5 VDC, Max. Current: 1.5 mA.

As shown in figure, LK610 adopts the leaking type input, with the negative pole of the field power
supply connected to the 16-channel common terminal. The one end of the switch is connected to the
positive pole of the field power supply, with the other end connected to the input terminal of the DI channel.
When the switch is turned off, the current flows into the optocoupler from the input terminal, and then flows
out of the common terminal and back to the negative pole of the field power supply.

When the input voltage is 10~31.2 VDC, the LED side of the optocoupler is turned on, providing a
high level output. When the input voltage is no more than 5VDC or the input voltage is more than 1.5 mA
LED side of the optocoupler is cut off, providing a low level output.

The RC filter circuit filters the input voltage to remove dithering, with the LED playing a role in reserve
protection.

5o O—N—t @(}
v h() 16-channel —_ QQ
Common O q :|_

CiklF

LK610 Channel Interface Circuit Diagram

6.4.1.3 Indicators
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Definition of LK610 Indicators

Name Status|Description
On The communication is established, and the module works well
RUN indicator (green) Flash |The communication is not established or incorrect.

Off The module is not powered on or module is fault.
On The channel is connected.
Off The channel is disconnected.

01~16-channel indicator (yellow)

See the following for the specific description of the green RUN indicator:

B Immediately after being powered on, the green indicator flashes to wait for the initialized data, with a
flashing frequency of 4 times/second.

B Upon the completion of initialization, the green indicator is turned normally on, which indicates that
the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the communication parameters
(slave station address, etc.) are set correctly.

B When the communication is normal, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the green
indicator is turned on again.

6.4.1.4 Wirings

LK610 receives the 16-channel wet contact signal. The 16-channel circuit supply is provided by the
external 24 VDC power supply. To ensure the isolation between the field and the system, the field 24 VDC
power supply shall be configured separately and cannot be commonly used as the power supply for the
backplane.

LK610 is installed on the extension backplane.

The one ends of the 16-channel contacts are separately connected to the terminals of corresponding
channels (01~16), with all the other ends shorted to the positive terminal of the field power supply, as
shown in figure.
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LKE10 leaking type DI

——0 O} |
A
_ 21 —
I == I | # See interface circuit
oo ey 4 diagram
rs 0 O ]ﬁ{} I l

REAY D

LK610 16-channel DI Channel DI Interface Block Diagram

LK610 goes through the corresponding terminal connections under the mounting groove of the

backplane, as shown in figure. Following points need attention during wiring:

It is required to connect a separate 24 VDC field power supply externally for LK610 (that is: the field
power supply cannot use the 24 VDC power supply on the backplane). Only in this way can ensure
the electrical isolation between the field and the system.

The 16 channels use the 24 VDC field power supply commonly.
Terminals 1~16 are digital input terminals for Channels 1~16.

Terminal 17 is the diagnosis input of the field power supply, connected to the positive terminal of the
field power supply and used for field power loss detection.

Terminal 18 is the negative terminal of the field power input, and also the common terminal inside the
module for Channels 1~16.

Do not crimp multiple cables on the same terminal. It can realize multipoint connection via conversion
terminal.
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o chl ' 01|:| [o—Y
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oot | [Oe[] =
1—G“foi D?I:l o—
5-1 chd CIBD

- chll “D
< e chl3 13D
) 2 chls 15D

power power ground

diagnosis input input

field power

Corresponding Backplane Terminal Wiring Diagram

6.4.1.5 Reverse supply protection

The LK610 module is connected to a diode in series at the negative terminal of the power input for
reverse protection. By doing so, it can avoid preventing the polarity of the external power supply
improperly, which can damage the module.

Max. reverse withstand voltage: 60 VDC.

6.4.1.6 Diagnosis

LK610 can conduct field power loss detection. Such a diagnosis is a device diagnosis.

Whether to enable power loss detection can be selected via the user parameter Field Power Loss
Detection, which is defaulted to Enable. The modification takes effect only upon full download.

As shown in figure, Terminal 17 is connected to the positive terminal of the field power supply, with
Terminal 18 to the negative terminal. LK610 conducts power loss diagnosis by detecting the changes in
the input voltages between the two terminals. In case of a failure, report the fault status in form of
diagnosis data to the controller module.

In case, the field power supply voltage is between 10 and 31.2 VDC, when the optocoupler switch of
the power loss detection channel is in "ON" status, it is determined that the field power supply works well.
When the field power supply is less than 5 DVC, the optocoupler switch of the power loss detection
channel is in "OFF" status, it is determined that the field power supply fails. In case, the field power supply
voltage is between 5 and 10 VDC, the status of the optocoupler switch of the power loss detection channel
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cannot be determined.

e wk

l—‘om T

Electrical Schematic Diagram of LK610 Field Power Loss Detection

B When the 24 VDC field power supply is disconnected (the line is broken or the power output voltage
is less than 5 VDC), the diagnosis data 0x04 (in the diagnosis bytes, Bit2=1) is generated in the
device diagnosis data area of LK610. The diagnosis data is reported to the controller module upon
the arrival of the next scanning period.

B After the 24 VDC field power supply is recover to its normal status (output voltage: 10~31.2V DC), the
new diagnosis data 0x00 is generated in the device diagnosis area of LK610 (in the diagnosis bytes,
Bit2=1). The diagnosis data is reported to the controller module upon the arrival of the next scanning
period.

B K610 only reports the diagnosis data once separately when a failure occurs and the fault recovered.

Device diagnosis byte

] 0 1] 1] il Bit2 1] 0

=1. Field power off
=, Power-off recovery
Diagnosis Byte of LK610

Field power loss detection is device diagnosis, refer to above figure for the definition of diagnosis
bytes. After calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the diagnosis data
reported by LK610 is saved into output parameter DiagData in the function block, as shown in table..

Specifications for LK610 Diagnosis Information

Device diagnosis Value Meaning
0x02: 0x04|Field power loss
0x02: 0x00|The failure is recovered or there is no diagnosis data

DiagData[0]: DiagData[1]

As an |/ O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.
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6.4.1.7 Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the project may not be read in each scanning period. Each parameter has a default
value, able to modify the parameter value according to the project requirements. After modifying the
parameter value, it requires full download before taking effect.

Double-click the added LK610 module in the DP_MASTER node to open the dialog of Device
Properties in AutoThink, as shown in figure, there are 2 bytes in LK610 user parameter.

Device Froperties EI

Input’output =election  User parameter |

User parameter bytes: 2

nams value declaration
OFF to QN Filter Time 5 ms ll BitArea(0-3)2 01234567
ON to OFF Filter Time 5ms ll Bitdreald-7y 201,234,567

Field Power Loss Detection lll Bit(0} 1 0-1

LK610 User Parameter Setting

Definition of LK610 User Parameter

Parameter Name Meaning Value

OFF to ON Filter Time OFF—>ON filter time 0=1ms

1=3ms

2=5 ms (default)

3=10 ms

ON to OFF Filter Time ON-> OFF filter time 4=15 ms

5=20 ms

6=25 ms

7=30 ms

0=Disable, disable
1=Enable enable (default)

Field Power Loss Detection|To enable field power loss detection

6.4.1.8 Technical Specifications

LK610 16-channel Leaking Type Digital Input Module

System Power

Operating Voltage 24VDC (-15%~+15%)

System Power

Consumption 50 mA max.@24 VDC, excluding field power consumption

Input channel

Number of channels |16

Contact Type Dry contact, leaking type input
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LK610 16-channel Leaking Type Digital Input Module

Rated Voltage of Field

24 VDC

Power Supply

ON |10 VDC (2 mA) ~31.2 VDC (10 mA)
Threshold Level

OFF |0~5VDC (1.5 mA)
Dithering-removing
Filter Time 1 ms, 3 ms, 5ms, 10 ms, 15 ms, 20 ms, 25 ms, 30 ms optional for configuration
OFF—ON 1 ms, 3ms, 5ms, 10 ms, 15 ms, 20 ms, 25 ms, 30 ms optional for configuration
ON—OFF

Reverse Protection

Max. reverse withstand voltage: 60 VDC.

Isolation Voltage
between Field and
System

500 VAC@1 min, leaking current: 5 mA

Failure Diagnosis and Hot Plug

Field Power Loss

Bit2 in the diagnosis bytes (Bit0~Bit7) reported to the module is used to indicate the
information on field power supply detection. When Bit2=1 indicates field power loss, then

Diagnosis Bit2=0 indicates field power recovery. The field power failure diagnosis only reports once
separately when a failure occurs and the fault recovered.

Hot Swapping Supported

Communication Bus

Protocol Profibus-DP

B 1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps, 9.6Kbps
aud Rate adaptive

Media Communication bus is connected to the backplane through euro connector, hot redundant

communication media

Physical Property

Protection Key

DO

Installation Position

Extension backplane

Module Dimension
(W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection
Rating

IEC60529 1P20

Weight

180g

Environmental Adaptability

Operating
Temperature

-20°C~70°C

Operating Humidity

5%~95%, with no condensation

Storage Temperature

-40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.2 LK616 32-channel 24VDC leaky digital input module

6.4.2.1 Basic Features
B 32 channel drain input
B Field power supply voltage range: 19.2v to 28.8v
B Module field side and system side isolation
B Field power supply fault diagnosis
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B DP dual network fault diagnosis

B Support channel overvoltage protection
B Support PROFIBUS DP slave protocol
[ |

Support hot plug

K HollySys
® RUN/ERR

01 17
02 18
03 19
04 20
05 21
06 22
07 23
08 24
09 25
10 26
1127
12 28
13 29 .
14 30
15 31
18 32

Appearance drawing of LK616 module
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6.4.2.2

LK616 threshold level

Operating Principle

Logic 1: voltage range 15 ~ 30VDC, current 3mA @ 24V @ single channel.

Logic 0: maximum voltage 5 VDC, maximum current 1.5 ma.

As shown in the figure, LK616 adopts drain input, and the negative pole of field power supply is

connected to the common end of 32 channels. One end of the switch is connected to the positive pole of

the field power supply, and one end is connected to the input end of the di channel. When the switch is

closed, the current flows into the channel acquisition circuit from the input end, flows out from the common

end and returns to the negative pole of the field power supply.

When the input voltage is 15 ~ 30 VDC, the output of the channel acquisition chip is high, and the
value is saved in the register; When the input voltage is less than or equal to 5 VDC, the channel
acquisition chip outputs low, saves the value in the register, and reports the channel value to the
microprocessor through the bus.

Ry

aweci)

—

Channel .
Sy i:o-‘n-‘nuqlc% lzalatian
a{q!JISI‘IEI{:II'I e b bt e

circuit

MCU

[
L==l (L) =]

LK616 module channel interface circuit diagram

6.4.2.3 Indicators
Definition of LK616 Indicators
Name Status|Description
On The communication is established, and the module works well
green |Flash |The communication is not established or incorrect.
RUN/ERR Off The module is not powered on or module is fault.
indicator o The communication has been established, and at least one group of field power
n . . o
failure, system power failure and at least one chip failure of the module
red — - — -
Flash [Communication not established or communication error and system power failure
Off The module is working properly
01~32-channel ellow On The field power supply is normal and the channel input is high
indicator YOS [Field power loss, channel input low level / channel not enabled
6.4.2.4 Wirings

The field signal is connected to LK616 module through LKX1030 prefabricated cable connector. The

prefabricated cable is 40 core copper wire, which connects the field signal and power supply. In order to
ensure the isolation between the site and the system, the site 24VDC power supply shall be configured
separately and cannot be shared with the backplane power supply.
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1 ~ 16 channels share one group of field power supply, and 17 ~ 32 channels share one group of field
power supply. Each group of field power supply has 4 wires, 2 positive and 2 negative, and connected to
two groups of power signal terminals

LK616 signal line color definition

Channel number Cable core color|Channel number Cable core color
Channel 1 Red on white  |Channel 17 Red on green
Channel 2 Yellow on white |Channel 18 Yellow on green
Channel 3 Green on white [Channel 19 Green

Channel 4 Blue on white |Channel 20 Blue on green
Channel 5 Pink on white |Channel 21 Pink on green
Channel 6 Grey on white |Channel 22 Grey on green
Channel 7 Black on white |Channel 23 Black on green
Channel 8 White Channel 24 White on green
Channel 9 Red on yellow [Channel 25 Red on blue
Channel 10 yellow Channel 26 Yellow on blue
Channel 11 Green on yellow|Channel 27 Green on blue
Channel 12 Blue on yellow [Channel 28 Blue

Channel 13 Pink on yellow [Channel 29 Pink on blue
Channel 14 Grey on yellow |Channel 30 Grey on blue
Channel 15 Black on yellow [Channel 31 Black on blue
Channel 16 White on yellow|Channel 32 White on blue
On-site power source 1+|Brown on red  |On-site power source 2+|Red

On-site power source 1+Brown on pink [On-site power source 2+|Pink

On-site power source 1- [Brown on black [On-site power source 2- |Black

On-site power source 1- |Brown on violet |On-site power source 2- |Orange
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Field Power Supply EAHJT—

Field Power Supply 24V JT_

Wiring diagram of LK616 module
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6.4.2.5 Diagnosis

The diagnostic information of LK616 only contains 4-byte device related diagnostics.

When LK616 module is added through DP protocol under LK249 DP communication module, the
diagnosis needs to be viewed through the function block.

After calling to obtain the DP slave station diagnosis function block (sysGetDPSlaveStateExt), the
diagnosis data is stored in the output parameter DiagData array.

Description of diagnostic information for LK616 module

Diagnostic information Diagnostic byte|Value

DiagData[0] 0x04: Device diagnostic header byte

Bit0: Chip fault diagnosis
1: Chip failure

, 0: No chip failure
DiagData[1] . .
Bit2: System power failure
1: failure

0:No failure

Bit2: Field power 1 diagnostics
1: Indicates the power failure of the field power
supply

Device diagnostic information
0: No fault

Bit3: Field power 2 diagnostics
1: Indicates the power failure of the field power

supply
0: No fault

DiagData[2]

Bit6~Bit7: DP network fault diagnosis

0: No fault

1: DP1 fault

2: DP2 fault

DiagData[3] BitO~Bit7: Module MCU firmware version information

When LK616 module is added under LK241 Powerlink communication module through Powerlink
protocol, after compilation, you can directly view the diagnosis information on the diagnosis page.

Configure LK616 module in autothink programming software, generate module diagnosis information
page after compilation, and store the obtained diagnosis in s area of the system. The diagnosis
information of LK616 only contains 4-byte equipment related diagnosis. The diagnosis information is
shown in the figure:
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“ariable Name ariable Type
AT_LKS18SlaveState!_2 BYTE
AT_LKS165lavelD_HE BYTE
AT_LKS18SlavelD_L3 BYTE
AT LKS16_Chip_Faultd BOOL
AT_LKG16_SysPower_Faulte BOOL
AT_LKE16Field1PowerFaultd BOOL
AT _LKG16Field2PowerFaultd BOOL
AT_LKS180P1 NetFaultd BOOL
AT_LKS180FPZNetFaultsd BOOL
AT_LKE18MCUVernd BYTE

LK616 module diagnostic information description

6.4.2.6 Parameters

The user parameter is used to set the working mode of the module. It is written to the controller when
the project is loaded. It is not read every scanning cycle. Each parameter has a default value (default),
which can be changed according to project requirements. After the parameter value is changed, you need
to download it all to take effect

In autothink configuration software, double-click the LK616 tree node under hardware configuration to
open the "device properties” dialog box. As shown in the figure, the LK616 user parameter has 36 bytes.
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Device Properties x

Inputfoutput selection EIEEEEEN =S |

! |
Uzer parameter bytes: 36
Mame Value Declaration ~
CH1 State Enable hd Bit(0) 1 0,1
CHZ State Enable ﬂ Bit(1) 1 0,1
CH3 State Enable ﬂ Biti2) 1 0,1
CH4 State Enable ﬂ Biti3) 1 0,1
CHS State Enable ﬂ Bitr4) 1 0,1
CHE State Enable ﬂ Bit(5) 1 0,1
CHT State Enable ~ Bit(5) 1 0,1
CHE State Enable ~ Bit(7) 1 0,1
CHY State Enable - Bit(d) 1 0,1
CH10 State Enable - Biti1) 1 0,1
CH11 State Enable ﬂ Bit;2) 1 0,1
CH12 State Enable ﬂ Bitr3) 1 0,1
CH13 State Enable ﬂ Bit(4) 1 0,1
ri14 Chata Fnabis d FibEL 4 1 1 e
< >

OK | Close

LK616 user parameter setting

LK616 definition of user parameters

Parameter name Parameter meaning|Parameter value

Enable

CHn State(n=1~32) Channel status Disable

CHn Filter Time(n=1~32)|Channel filtering time |0ms. 1ms., 3ms. 10ms. 20ms (ZAIA{E) . 200ms. 500ms

6.4.2.7 Technical Specifications

LK616 32 channel 24VDC leaky digital input module
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LK616 32 channel 24VDC leaky digital input module

System Power

Operating Voltage

24VDC(-20%~+20%)

System Power Consumption (Max)

60MA@ 24VDC(-20%~+20%)

Rated Voltage of Fiel

d Power Supply

working voltage

24VDC(-20%~+20%)

power dissipation (Max)

100mA @24VDC(-20%~+20%)

Channel performan

ce index

Number of channels

32

Channel Type

Leaking type input

Rated Voltage of Field Power Supply

24VDC

Field voltage range

19.2v~28.8VDC

Field current

3MA @24V@ Channel

ON. OFF

Leaking ON : 15V ~30V; OFF:0~5V

Single channel parameters

Oms. 2ms, 4ms. 10ms. 20ms (default) .
200ms, 500ms

When setting the de chattering time, the module
Debounce . . .
" channel value reporting will be delayed during cold
ime
and hot start,

Whether the channel value is valid can be identified

by the channel quality bit.

1. Any channel can be configured with or without
enabling
2. When the channel is not enabled, the channel
reports 0
3. The default is channel enable
Channel status|4, Channel quality bit: normal is 1, abnormal is 0
settings Field power diagnosis: normal is 0, and abnormal
field power is 1

Chip communication diagnosis: 0 for normal and
1 for abnormal chip communication

DP communication diagnosis: normal is 0, DP
communication exception is 1

Channel protection

Overvoltage
protection

The channel is wrongly connected to 40VDC, which will not
damage this module and Affect the normal operation of other

modules
Anti reverse
. Support
Field power connection
protection Short circuit

protection

Support, Short circuit current greater than 3A
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LK616 32 channel 24VDC leaky digital input module

Anti reverse

System power connection

Support

protection Short circuit

protection

Support, Short circuit current greater than 1.6A

Full channel scan time

2ms/32 channels

Channel on-off minimum pulse width 0.5ms
Channel off-on minimum pulse width 0.5ms
Hot plug Support

Isolation Voltage

Channel to system

1000VAC@1min@5mA

Between groups: Channels 1-16 are

group 1; Channels 17-32 are group 1 PO0VAC@1min@SmA
Communication Bus

Protocol Profibus-DP

Dual network redundancy Support

Baud Rate

3Mbps. 1.5Mbps. 500Kbps. 187.5Kbps. 93.75Kbps.

31.25Kbps, 19.2Kbps, 9.6Kbps,

45.45Kbps.

Module failure

Fault isolation

1.Fault isolation between channels and groups

2.Fault isolation between modules

Module failure

1.DP1 fault or DP2 fault

2.Field power failure

3.System power failure

Field power failure threshold

17V£1V (2 ways)

System power failure threshold

17V+1V

Physical Property

Installation Position

Extension backplane

Protection Key D1

Enclosure Protection Rating IP20

Module Dimension (W*H*D) 35mmx107mmx100mm
Weight 200g

Environmental Adaptability

Operating Temperature -20~70°C

Operating Humidity

5%~95%, with no condensation

Storage Temperature

-40~70°C

Storage Humidity

5%~95%, with no condensation
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6.4.3 LK619 16-Channel 230VAC Digital Input Module

6.4.3.1 Basic Features

16-channel contact input

Field power supply voltage range: 159VAC ~ 265VAC
Field power failure detection

Isolation between system and field

|
|
[
[
B Supports PROFIBUS-DP protocol
|

Hot swapping

HHollySys
= RUN

w01
=02
=03
=04

05

LKE19 16D

Appearance drawing of LK619 module

6.4.3.2 Operating Principle

Threshold Levels for LK619:
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Logic 1: Voltage Range 159VAC to 265VAC (47-63Hz); Current: AmA@159VAC (47Hz) to
12mA@265VAC (63Hz)

Logic O: Voltage Range 0 to 40VAC (47-63Hz); Maximum Current: 2.5mA@40VAC 63Hz)

As shown in the diagram, one end of the switch is connected to the L terminal of the field power
supply, and the other end is connected to the LK619. When the input voltage is between 159VAC and
265VAC, the LED side of the optocoupler conducts, and the inverter outputs a high level. When the input
voltage is less than or equal to 40VAC or the input current is less than or equal to 0.5mA, the LED side of
the optocoupler turns off, and the inverter outputs a low level.

—3._;11'
L]
SRR UV o IO SO
I | T ! T
230VAC () S - A ’
" 16-Channel | L Y 5
Common Terminal 1 | |- i
WD
LK619 module channel interface circuit diagram
6.4.3.3 Indicators
Definition of LK619 Indicators
Name Status Description
Green light on|The communication is established, and the module works well
Green light

L . Th mmunication is n lish r incorrect.
RUN operation indicator flashing e communication is not established or incorrect

(dual-color red and green)  |Green light off [Module not powered or module fault

Communication has been established, on-site power diagnosis is

Red light on enabled, and there is an on-site power fault.
01~16-channel indicator On The channel is on.
(yellow) Flash The channel is off.

The LED blinking cycle is 250ms (on for 125ms, off for 125ms).

6.4.3.4 Wirings

A field power supply is required for the DI contact to power the optocoupler. The field power supply
uses a 230VAC source.

The LK619 is installed on the expansion backplane.
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LEG19

=
230VAC I,’\:'L?,)
N

-

See the interface circuit
diagram for details

LK619 16-Channel Dl interface block diagram

The LK619 is connected through standard terminal block of the module. The relationship between
each channel and the terminal is shown in the figure below. One end of the 16 contact points is connected
to the corresponding channel terminal (01~16), while the other end is shorted to the L terminal of the field

power supply.

When wiring, note the following points:

B Use an external, separate 230VAC field power supply.

B Terminals "1~16" are the switch input terminals for channels 1 to 16.

B Terminal "17" is the field power diagnostic input, connected to the field power input terminal (usually

the live wire) for detecting field power loss.

B Terminal "18" is the field power return terminal, typically connected to the neutral wire, which serves
as the common terminal for channels 1 to 16 inside the module.

B Do not connect multiple wires to the same terminal; use transition terminal blocks to achieve multi-
point connections.
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— nnel 1] Vo[ ]
o o Channel 2 |} \|02|:|
Channel 3 II/"\'-03| |
e
oChannel 4 {0,
Channel 5 .;""“;.05| |
R

Channel 7

Channel 8

o
—
—
. _Channel 6
o
o
"

Channel 9

. Channel 10 (: l.:'mD
o Channel 11

— ohannel 12

— o Channel 13

f,—-"&Channel 14

— o Channel 15

_— Channel 16
o

Field power diagnostic

input

o, Comman terminal for field
I5 -\.-15|:| power inside the module

e

220VAC
LN

()

R

Field power

Corresponding backplane terminal wiring diagram

Field Power Supply Live Wire Fault (Open Circuit): Does not affect the channel signal; the channel
signal will follow the external signal.

Field Power Supply Neutral Wire Fault (Open Circuit): The channel circuit is open, resulting in no

voltage.

6.4.3.5

Diagnosis

Translation:The LK619 can perform field power loss detection, which falls under device diagnostics.

Whether to enable power loss detection is selected through the user parameter “Field Power Loss
Detection,” which is enabled by default (Enable). After modification, a full download is required for the

changes to take effect.
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Terminal “17” is connected to the L terminal of the field power supply.Terminal “18” is connected to the
N terminal of the field power supply.The LK619 detects power loss by monitoring changes in the input
voltage between these two terminals. If a fault occurs, the fault status is reported to the controller as
diagnostic data.

When the 230VAC field power supply is disconnected (due to a broken wire or output voltage less
than 40VAC), the LK619 generates diagnostic data “0x04” (Bit2 = 1 in the diagnostic byte). This diagnostic
data is reported to the controller during the next scan cycle.

When the 230VAC field power supply is restored (output voltage between 159VAC and 265VAC), the
LK619 generates new diagnostic data “0x00” (Bit2 = 0 in the diagnostic byte). This diagnostic data is
reported to the controller during the next scan cycle.The LK619 reports diagnostic data only once when a
fault occurs and once when the fault is resolved.

Device Diagnostic Byte

0 i i 0 )] Bi2 0 0

=0 Field Power Los=
=1: Power Lozz Recovery

Diagnostic Byte of LK619

Field power loss detection belongs to device diagnostics, with the diagnostic byte defined as shown in
the figure above. After calling the function block to get the DP slave diagnosis (sysGetDPSlaveState), the
diagnostic data reported by the LK619 is stored in the function block's output parameter DiagData, as
shown in the table.

Explanation of LK619 diagnostic information

Device Diagnostic Value Description
0x02:0x04  |Power Failure Fault
0x02:0x00 |Fault Recovery or No Diagnostic Data

DiagData[0]: DiagData[1]

When the module operates as an 1/O slave for the HolliTCP protocol, in addition to reporting the
aforementioned diagnostic information, refer to the LK235M fault diagnosis for other diagnostic information.

When the module operates as an 1/O slave for the POWERLINK protocol, in addition to reporting the
aforementioned diagnostic information, refer to the overview of slave diagnostic information for other
diagnostic information.

6.4.3.6 Parameters

User parameters are used to set the operating mode of the module and are written into the controller
when the user program is downloaded. These parameters are not read during every scan cycle. Each
parameter has a default value (Default) which can be changed according to project requirements. After
changing the parameter values, a full download is required for the changes to take effect.The user
parameters for the LK619 include software filter time selection and field power loss detection enable. The
meanings of these parameters are listed in the table below.
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Definition of LK619 User Parameters.

Parameter name Parameter meaning Parameter value

OFF to ON Filter Time OFF - >ON Filter Time 9ms (default ), 18ms

ON to OFF Filter Time ON - >OFF Filter Time

9ms (default ), 18ms

Field Power Loss Detection [Field power loss detection enable

O=Disable, disable

1=Enable, enable (default)

6.4.3.7 Technical Specifications

LK619 16-Channel 230VAC Digital Input Module

System Power

System Power Voltage

24VDC (-15%~+20%)

System Power
Consumption

50mMA max.@24VDC, excluding Field Power Consumption.

Input Channel

Number of Channels

16

Rated Voltage of Field
Power Supply

230VAC (Maximum 265VAC)

ON: 159~265V AC (47-63Hz)
ON |Max ON: 4mA@159VAC,47HZ
Threshold Level Min ON: 12mA@265VAC,63Hz
OFF OFF: 0~40V AC (47-63Hz)
Max OFF: 2.5mA@40VAC,63Hz
8?:?:0“?)0'3 Filter Time  |sofiware Filtering : 9ms, 18ms, Configuration Option ; Hardware Delay : 15ms max.
N
ON—OFF Software Filtering : 9ms, 18ms, Configuration Option ; Hardware Delay : 10ms max.

Isolation Voltage from
Field to System

1000VAC@1min., leakage Current 5SmA

Fault Diagnosis and Hot Swapping

Field Power Failure

Bit2 in the diagnostic byte (Bit0~Bit7) reported by the module is used to indicate the field
power detection information. When Bit2=1, it indicates a field power failure; when Bit2=0, it

Diagnosis indicates the recovery of the field power. The fault diagnosis for the field power is reported
only once at the time of fault occurrence and once again upon recovery.

Module hot swap Support

Communication Bus

Protocol PROFIBUS-DP

Baud Rate Optional baud rate : 3Mbps, 1.5Mbps, 500Kbps, 187.5Kbps

Medium The communication bus is routed to the backplane via Euro connectors, with redundant

communication media in hot standby.

Physical Property
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LK619 16-Channel 230VAC Digital Input Module

Protection Key A4

Installation .
. Extension backplane
Position

Module Dimension |5, 2141 66mm*90.7mm

(W*D*H)

Enclosure . ..

Protection Rating IEC60529 IP20 (prevent objects larger than 12mm from entering; not waterproof)
Weight <3209

Environmental Adaptability

Operating

Temperature -20°C~70°C

Operating Humidity (5% ~95%, with no condensation

Storage
-40°C~80C
Temperature

Storage Humidity |5%~95%, with no condensation

6.4.4 LK620 2-channel counting module

The LK620 is an ordinary counting module that can be mounted on an expansion backplane.

6.4.4.1 Basic Features

Double circuit counters

Two-way counting, frequency measurement
Z signal inversion

Function of store count value

Debounce filtering

Function of disable counter

Fault mode output

Field power failure detection

System and field isolation

Support for Profibus-DP slave station protocol

Hot swapping
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HHollySys

LK620 Module Schematic Diagram

6.4.4.2 Operating Principle

The dual channel counting module has two independent counters, each with three-way inputs (A, B, Z)
and two-way digital outputs.

Input signal effective voltage range is 10 ~ 26.4VDC, the current range is 2.2mA (10VDC) ~ 7TmA
(26.4VDC). As shown in figure, the output channel is common to the module power supply. After the
MOSFET electronic switch is closed, the current flows from the switch to the load.

Al+ 12

17 L, e+
3&( )
Al- |4 — .
o Optoelectronic 24VDC
- . .
isolation Eﬁ Is@,}c_—“
’_
Bl L6 Internal
;,—Q\; control o Load |—e
AV=10-26.4V AV ( system |
] Bl- T ———Ooo——
Optoelectronic ‘
——
isolation , x
ZH\Zko 14 | ouT
] & {Load |—
Szx\.li
12 ||

Channel Interface Circuit Diagram (counter 1 as an example)
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6.4.4.3 Operating Mode

The counting module is mainly used for pulse input measurement of photoelectric encoders and
proximity sensors. There are four modes of operation, counter mode, encoder x 1 mode, encoder x 4
mode and frequency measurement mode. Among them, the frequency measurement mode can implement
frequency measurement for 0.1Hz ~ 1MHz signal.

The operating mode of counter 1 is selected by parameter Counterl OperationalMode; the

operating mode of counter 2 is selected by parameter Counter2_OperationalMode and the default

selection is counter mode.

Device Properties

x|

Inputfoutput selection  User parameter |

User parameter bytes: 21

MName

Value

Declaration ﬂ

Counter1_Inhibit

Dizable

Counter1_Operationaldode

Counter Mode

| 4

Counter1_ScalerValue
Counter1_StorageMode
Counter1_Z_Invert
Counter1_Inputs_Filter
Counter1_InputB_Filter
Counter1_InputZ_Filter

CounterZ_Inhibit

0

StorefContinue

Dizable

No Filter

Mo Filter

Mo Filter

Dizable

Counter2_OperationalMode

Counter Mode

A% A EA R R Kl e

Counter2_Scaler'Value
CounterZ_StorageMode

CounterZ_Z_Invert

Fonnter? Inmitd  Fitter

1

0

Store/Continue

Dizable

hn Fitar

KN I KX

Bit(0) 0 0,1
Bitdrea(0-1} 001,23
Unsigned15§ 0 0-2000

BitArea(0-2)00,1,2 3,4
Bit(0) 0 0,1
Unsigneds 0 0-5
Un=igneda 0 0-5
Un=igneda 0 0-5

Bit(0) 0 0,1
Bitarea(0-1) 001,23

Un=signed1s 0 0-2000

BitArea(0-2) 0 0,1,2,3 4

Bit(0) 0 0,1

lnzinnsd? 0 rl._l:.I _Ij
k

0K I Cloze |

Counting Module Operation Mode Selection

336



'7‘&é+d

6.4.4.3.1 Counter mode

Under counter mode, the A-end input pulse signal and allowed the maximum input signal frequency is
1MHz. B-end input direction signal. The counter counts when the rising edge of the A-end signal arrives,
and the counting direction depends on the B-end signal. B-end signal is low level, addition count; B-end
signal is high level, subtraction count.

The Counting Direction in Counter Mode

B-end Counting Direction
High level Subtraction count
Low level(or disconnection)|Addition count

//; »| Input A :

{ = »| Input B |
£

I

I

F|Input Z
Single—phase | .
_ _LK620

pulse generator e b

Input A
| | I |

| | | | | |

| | | T |

Input B— i ax i | | |

| | | | | |

SO | | | |

1] 1 2 k] < 1 ]
Addition count Subtraction count

Counter Mode

6.4.4.3.2 Encoder x 1 Mode

In encoder x 1 mode, A-end and B-end input signal maximum allowable frequency are 1MHz with 90°
phase difference. When the A-end is ahead of the B-end, addition count and counts when the rising edge
of the A-end signal arrives. When the B-end signal is 90°ahead of the A-end signal, subtraction count and
counts when the falling edge of the A-end signal arrives.
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r————
/ - -| Input A |
L C » Input B :
Z » Input Z |
EHCDdET | LK52[}
Lo heel
L [
Input A | |
| | I | | |
| | | I | |
Input B | | | | | I
| | | I | |
Encoder x 1 H H H H H H
01 2 3 2 1 0
Addition count Subtraction count

Encoder x 1 Mode of the Counting Module
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6.4.4.3.3 Encoder x 4 Mode

. L
: > Input A |
{ B » | Input B |
£ » | Input Z |
Encoder |
LE620 |
e
' ) ! i i i
Input A 1
| : ] . | | ) | | | |
O I O I A e | |
Input B H I H I H || | 1| | H
bbbty EEREEEREEY
Encoder x 4JL | JLI_HH UL H;l_U]JJ;JLLH;J UL
D 1| 23456 789101112 M09 8 76543210
Addition count Subtraction count

Encoder x 4 Mode of the Counting Module

In encoder x 4 mode, A-end and B-end input signal maximum allowable frequency are 1MHz with 90°
phase difference. Using the frequency multiplication can achieves double edge the count, and count when
the A-end signal rising edge, falling edge and B-end signal rising edge and the falling edge arrive.

When the A-end is 90° ahead of the B-end, addition count. When the B-end is 90°ahead of the A-end,
subtraction count.

6.4.4.3.4 Frequency Measurement Mode

In frequency measurement mode, A-end input frequency signal, B-end and Z-end do not. The counter
records the number of pulses of the A-end frequency signal within a given frequency measurement period
and report to the controller as the current count value. In the configuration, the pulse frequency is
calculated by the frequency count value and the frequency measurement time.

The frequency measurement time is specified by the user. With 10ms as the reference time unit, the
values of the parameters Counterl_ScalerValue and Counter2_ScalerValue indicate how many time
bases within frequency measurement time. For example, if Counterl_ScalerValue is set as 4, the
frequency measurement time of the counter 1 is 4 x 10ms = 40ms. Assuming that the counter 1 receives
three pulses in the 40ms frequency measurement time and the pulse frequency = 3/ 40ms = 75Hz
obtained from configuration with division operation.
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The maximum time for the frequency measurement can be set as 20s. Correspondingly, the
maximum value of the parameters Counterl_ScalerValue and Counter2_ScalerValue is 2000. The
frequency measurement time should not be set as zero.

In frequency measurement mode, the maximum measurable frequency is 1IMHz, the minimum
measurable frequency is 0.1Hz.

|

/ *

{ B | Input B |
|

|

Encoder/Pulse generator | LEG20

Input A |
| | Freguency mezsurement time:10ms
Frequency - | l " iz the ba=zic 1I21.'rIE. T:-"lt}'. 2 rar_ge
0-2000ms, configuration selective
measurement | |
time | |

|

|

|

|
Frequency H H H
measurement !

0 1

e

Frequency Measurement Mode of the Counting Module

6.4.4.4 Indicators

LK620 Indicators Definition

Type [Status|Description

On The module is working normally

RUN [Flash |Communication is not established

Off No powered on or module fault

On The first output channel of counter 1 is cloesd

Off  [The first output channel of counter 1 is disconnected
Oon The second output channel of counter 1 is cloesd

Off  [The second output channel of counter 1 is disconnected
CNT1[On Counter 1 works in counter mode

Freql|On Counter 1 works in frequency measurement mode

Oon The first output channel of counter 2 is cloesd

Off The first output channel of counter 2 is disconnected

On The second output channel of counter 2 is cloesd

Off The second output channel of counter 2 is disconnected
CNT2|[On Counter 2 works in counter mode

CH1.1

CH1.2

CH2.1

CH2.2
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Status
On

Description
Counter 2 works in frequency measurement mode

Type
Freq2

Details of RUN Green indicator is as follows:

When powered on, the green indicator flashes to wait for the initialization data, the flashing frequency
is 4 times / s.

After initialization, the green indicator is on, which indicates that the module is running normally. If the
initialization data is incorrect, the communication cannot be established and the green indicator will
remain flashing. Checking whether the address of the communication station is set correctly.

Communication is normal, the green indicator is on; communication is interrupted and the green

indicator is flashing; after the communication is reestablished, the green indicator will turn on again.

6.4.4.5 Wirings

Counting module is installed on the extension backplane.

The counting module is connected to the terminal via the backplane mounting slot. The relationship
between each channel and the terminal is shown in table. A1 +/Al-, B1 +/ B1-, Z1 + / Z1- are the three
inputs of the counter 1, OUT1 and OUT2 are the two outputs of the counter 1; A2 +/ A2-, B2 +/ B2-, Z2 +
| Z2- are three inputs of counter 2, OUT3 and OUT4 are the two outputs of counter 2.

Definition of Backplane Terminals

. Counter 2 Cunter 1
Signal Type - — - - — -
Signal definition[Terminal number|Signal definition|Terminal number

A+ A2+ 01 Al+ 02
A- A2- 03 Al- 04
B+ B2+ 05 B1+ 06

Input B- B2- 07 BL- 08
Z+ 72+ 09 Z1+ 10
Z- Z2- 11 Z1- 12

output The firstroute  [OUT3 13 OouUT1 14
The second routelOUT4 15 ouT2 16
DC+ 17

10~31.2VDC power supply DC- 18

When wiring, pay special attention to the following:

B Each counter has 2-way switching outputs.

B External independent 10 ~ 31.2VDC field power supply, to ensure that the field and the system are
isolated.

B 4-way DO outputs circuit share a 10 ~ 31.2VDC field power supply.

B The output channel does not have reverse voltage protection, and if the wiring is wrong, it may burn
the internal circuit.

B Terminal "17" is connected to the positive end of the field power supply.

B Terminal "18" is connected to the negative end of the field power supply, and used for field power

down detection.
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B Do not connect multiple cables on the same terminal at the same time. You can achieve multipoint
connection via conversion terminal.

The following three examples of typical field devices describe the wiring mode of counting module.
Input the range of signal voltage difference: 10-26.4V, that is, for differential signal, (U +) - (U -) =10 ~
26.4V; for single-end signal, U = 10 ~ 26.4V. Output channel connect externally DC supply voltage range:
10 ~ 31.2vDC.

6.4.45.1 Connection with Incremental Encoder

As shown in the following figure, the corresponding relationship between output of the incremental
encoder and the input of the counting module: A—A, B—B, 0—Z.

A2+ Al+
A B Al-
B2+ Bl+
Circuit2 B2- Bl- Circuitl
Incremental [— —| Incremental
encoder — e 22+ Z1+ ————encoder
Z2- Z1-
I OuT3 OUT]I 1
—{ +— O0OUT4 our2 ——— [T
——  DC+ DC-

Connection of the Counting Module with the Incremental Encoder

6.4.4.5.2 Connection to Photoelectric Sensor

As shown in the following figure, the output of the photoelectric sensor is connected to the Aand Z
input end of the counting module respectively, B-end short circuit.
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Rollover

Addition Subtraction
count count

Preset | LoadPreset= “0—=>1"
value >
Rollover to 0

Connection of the Counting Module with the Photoelectric Sensor

LoadPreset= “0 —>1"

-t

6.4.4.5.3 Connection to Proximity Sensor

As shown in the following figure, the input of proximity sensor connect to the A input end, B-end, Z-
end short circuit.

TN T N\
azl [ (C jm] Q) 02] Al+
 Nod C Nod
A2- ¢ J-,()f%_ ‘ _ _j{)d’. ‘ Al-
= r '—x r
Enz+ :;Y:i i}osJ ( 4}:-06-_[ B1+
— —~ ]
B2- o7 L Jo8 Bl- PR
Circuit 2 >;:: ] ?-_:i ] Circuit 1
imi — i I l ] : LI P imit
Proximity 2+ W, (;97 ) 1 ()j Z1 rson:]l m |r Y
Sensor _ N N enso
2| |( =nglj ( ):-12] Z1-
- . -‘66;3?. - f“’;*\. - -
— mmm—ouns ||| ()13 \ (4 | |louri .
. ( \is ( \1d T2
o[ —O0UT4 U jlaj L j.lsj ouT2— | p—
' 7 Niq .
DC+ \_J l?j _ _jl%i] DC-
24VDC

Connection of the Counting Module with the Proximity Sensor

6.4.4.6 Function Description

6.4.4.6.1 Rollover Value

In counter mode, you need to set a rollover value for the counter as the upper limit of the count with a
range 1 to 4,294,967,295.

During the counting process, when the count value = (rollover value -1), the counter returns to 0 and
restarts counting. If the set rollover value is 1500, the counting order is: ... 1498, 1499, 0,1, 2 ....

The rollover value of counter 1 is set by the output data Counterl RolloverValue, and the rollover
value of counter 2 is set by the output data Counter2_RolloverValue.
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The Rolled mark in the input data (Counter_Rolled) indicates whether the counter has reached the
rollover value and rolled over. If Counter 1 has been rolled, Counterl_Rolled = 0x01; if it is not rolled or
the mark is cleared, Counterl_Rolled = 0x00.

The user can clear the rolled flag through the clear rolled flag (Counter_ClearRolledFlag) in the output
data to record the next rollover.

Details of relevant data see Data_Area.

In frequency measurement mode, rollover value should be set as 0.

6.4.4.6.2 Preset Value

In counter mode, you can set a preset value for the counter and make counter counts from that value.
Preset value’s range is 0 to 4,294,967,295. In frequency measurement mode, the preset value is
meaningless.

The preset value must be less than the rollover value. If the value is greater than the rollover value,
count error will occur.

It is important to note that when the current count value reaches the rollover value, the counter roll
back to zero and restarts counting from 0, not starting from the preset value, as shown in the following
figure.

Rollover

Addition Subtraction
count count

__ LoadPreset= “0 >1”

-

Preset | LoadPreset= “0-3>1"
value

Rollover to 0

Counter Preset and Rollover Value

Whether or not the counter loads the preset value and counts from the preset value is controlled by
the output data Counter_LoadPreset. Writing into the rising edge signal (0 — 1), the counter loads the
preset value and starts counting from the preset value.

Whether or not to reset the counter is controlled by the output data Counter_Reset. Writing into the
rising edge signal (0 — 1), the counter is reset and counts from zero. When Counter_Reset = 1, the two
output channels of the counter are output OFF and are not output according to the configuration settings.

If Counter_Reset and Counter_LoadPreset are simultaneously written to the rising edge signal, the
counter loads the preset value and counts from the preset value.

The preset value of counter 1 is set by the output data of Counterl PresetValue, and the preset
value of counter 2 is set by the output data of Counter2_PresetValue.

Details of relevant data see Data_Area.
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6.4.4.6.3 Frequency Measurement Time

In frequency measurement mode, you need to set a frequency measurement time, called the
frequency measurement time. The counter will count the number of pulses received within the specified
frequency measurement time.

Device Froperties EI

Inputfoutput selection  User parameter |

User parameter bytes:. 21

Mame Walue Declaration ;I
Counter1_Inhibit Dizable hd Bit(0)y 001
Counter1_OperaticnalMode Counter Mode j BitArea(0-1y 00,123
Counter1_ScalerValue 0 Un=signed16 0 0-2000
Counter1_StorageMode Store/Continue ﬂ BitArea(0-2)00,1,2,3,4
Counter1_Z_Invert Dizable ll Bit(0)y 001
Counter1_Inputé,_Filter Mo Filter j Un=signeda 0 0-5
Counter1_InputB_Filter No Filter j Un=igned? 0 0-5
Counter1_InputZ_Filter No Filter j Unsignedd 0 0-5
Counter2_Inhibit Dizable ll Bit0)y 0 0,1
CounterZ_OperationalMode Counter Mode ;I BitAreai0-1y 00,123
CounterZ_ScalerValue 0 Ungzigned16 0 0-2000
Counter2_StorageMode Store/Continue hd BitArea(0-2) 00,1234 ~
Counter2_Z_Invert Dizable j Bit{0) 0 01
p I rounter? Inmotd Fiter Fn Fitter ll In=zirneds 0 n_-;I _FILI

0K I Cloze |

Counter Frequency Measurement Time Setting

The two counter frequency measurement time is set respectively by the parameters
Counterl _ScalerValue and Counter2_ScalerValue, the default is 0, the value range: 0 ~ 2000, which
indicates that how many time base in the frequency measurement time (10ms). For example: counter 1
works in frequency measurement mode, parameter Counterl_ScalerValue = 6, then the counter 1
frequency measurement time = 6 x 10ms = 60ms. Assuming that the counter 1 receives six pulses in the
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frequency measurement time, the pulse frequency = 6 / 60ms = 100 Hz.
If the counter is not operating in the frequency measurement mode, the parameter should be set as 0.

Maximum parameter value= 2000, that is, the maximum allowable frequency measurement time =
2000 x 10ms = 20s.

6.4.4.6.4 Output ON

You can set a count value for each output. When the current count value of the counter reaches this
value, the output channel is ON (the channel is closed). This value is called the output ON trigger value
(Output_ON_Value).

The output ON trigger value of each output (OUT1/OUT2/OUT3/ OUT4) is set by the parameters
Outputl_ON_Value, Output2_ON_Value, Output3_ON_Value and Output4_ON_Value respectively,
and double word variable (DWord) with a range of 0 ~ 4,294,967,295.

The output ON trigger value should be less than the rollover value. If the output ON trigger value is no
less than rollover value, the count value cannot reach the output ON trigger value, the output channel will
not output ON.

The output data Output_Control is used to control the status of the counter's outputs. For example,
setting Outputl_Control = 0x03, indicates that the current output value of the modified output channel 1
(OUT1) is "ON" and the forced channel 1 is closed, regardless of whether the current count value of
counter 1 reaches the output ON trigger value (Outputl_ON_Value) and output channel 1 output and
remain "ON" status. Setting Outputl_Control = 0x00, indicates that output is based on the count result,
and output channel 1 will output ON when the ON trigger value of counter 1 arrives.

Details of relevant data see Data_Area.

6.4.4.6.5 Output OFF

When powered on, the output channel remains in its original status. After output enable, the status of
the user program is output. When restarted, the output channel outputs OFF. After establish the
communication and re-download the parameters, output a configured status.

A count value can be set for each output. When the current count value of the counter reaches this
value, the output channel outputs OFF (the channel is disconnected and the output is stopped). This value
is called the output OFF trigger value (Output OFF Value).

The output OFF trigger value should be less than the rollover value. If the output OFF trigger values
are no less than rollover value, the count value cannot reach the output OFF trigger value, the output
channel will not output OFF.

The output OFF trigger values of each output(OUT1/OUT2 / OUT3/ OUT4) are set by the
parameters Outputl OFF_Value, Output2_OFF Value, Output3_ OFF_Value and Output4_OFF Value
respectively, DWORD, with a range of 0 to 4,294,967,295.

The output data Output_Control is used to control the status of the counter's outputs. For example,
setting Output3_Control = 0x02, indicates that the current output value of the modified output channel 3
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(OUT3) is "OFF" and the forced channel 3 is disconnected, regardless of whether the current count value
of counter 2 reaches the output OFF trigger value or not (Output3_OFF_Value). Output channel 3 outputs
and remains "OFF". Setting Outputl_Control = 0x00, indicates that output is based on the count result,
and output channel 3 will output OFF when OFF value of counter 2 arrives.

Details of relevant data see Data Area.
It outputs OFF when output OFF trigger value equals to output ON trigger value.

Channel Output Priority: Fault Mode Value> Force Output ON / OFF> Output OFF Trigger Value>
Output ON Trigger Value.

Take OUT1 of counterl as example, when OutputlControl = 0x00 (output based on counting result),

Outputl_ON_Value = 3000, Outputl_OFF_Value = 8000, the output status of output point OUT1 is
shown in the figure. If OutputlControl = 0x02 (modify OUT1 output value is OFF) or = 0x03 (modify
OUT1 output value is ON), Outputl_ON_Value = 3000, Outputl_OFF_Value = 8000, the output status of
output point OUT1 is shown in the following figure.

Outputl_Control=0x00, output based on counter result

0 3000 8000
Count value | | |
A S
: Outputl_ON_Value :Outputl_OFF_VaIue
| |
When count value is | | When count value is
3000,output ON 8000, output OFF
Tl /
OutputOUTT ————
ON OFF

Output Timing of OUT1 When Output According to the Count Result

Outputl_Control=0x00 :Outputl_Control=DxD2 :Outputl_Contrc‘I:OxO?.
[
3000 | 8000 |
Count value | | | ! |
A : »* !
I Outputl ON Value Outputl_OFF_Value:
|
[ [
|
When count value is I ON : |ON
3000,output ON Output OFF \7
'S »
Output OUT1T —— | Output ON
OFF

Output Timing of the OUT1 after the Output Value is Forcefully Modified

6.4.4.6.6 Store the count value

When the Z signal (the default rising edge is valid, when the "Z Inversion" function is enabled, the
falling edge is valid), the counter can store the current count value until the next Z signal arrives, storing
the new count value and covering the old value.
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Whether or not to store the count value and select which kind of storage mode for counter 1, counter
2 depends on the parameters Counterl StorageMode and Counter2_StorageMode set, the default
Store / Continue. The count status of the counter in different memory modes is described below.

Selecting a storage mode means that the stored count value function is enabled and the counter will
store the current count value in that mode when the Z signal arrives. Select No Store Mode, store count

value function is disenabled.

When the store count value function is enabled, the counter module not only reports the current
counter value of the two counters (Counter_PresentValue) in the input data, but also reports the stored

count value (Counter_StoredValue).

Jevice Froperties

X

Inputfoutput selection  User parameter |

User parameter bytes: 21

MName

Value

Declaration ﬂ

Counter1_Inhibit
Counter1_OperationalMode

Counter1_ScalerValue

Dizable

Counter Mode

Bit(0) 0 0,1

[« |«

BitArea(0-1) 0 0,1,2,3

Un=zigned18 0 0-2000

Counter1_StorageMode

BitArea(0-2) 0 0,1,2,3 4

Counterl_Z_Invert
Counter1_Inputs_Filter
Counter1_InputB_Filter
Counter1_InputZ_Filter

Counter2_Inhibit
CounterZ_OperationalMode

CounterZ_Scaler'Value

0

Store/Continue =
Dizable ﬂ

Mo Fitter ll
Mo Fitter j
Mo Fitter j
Dizable j
[

Counter Mode

0

Bit(0) 0 0,1
Un=signeda 0 0-5
Un=signeda 0 0-5
Un=igned? 0 0-5

Bit(0) 0 0,1

Bitarea(0-1) 0 0,1,2,3

Un=signed16 0 0-2000

Counter2_StorageMode

Store/Continue

BitArea(0-2) 0 0,1,2,3,4

Counter2_Z_Invert

Fannter? Inmtda Fitker

1|

Dizable

Nn Fikar

Bit(0) 0 0,1

llnzinnads i n_ql _Ij
3

|

0K I Close |

Counting Module Storage Mode Setting
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6.4.4.6.7 Storage mode

When the counter stores count values, four different memory modes are supported:

B Store/Continue (default): The counter stores the current count value and continues counting.

—

Store/Continue

Store the current count value
and continues counting

Z signal

Counting Module Store/Continue Mode

B Store/Wait/Resume: The counter stores the current count value and stops counting. Until the Z signal
falling edge arrives, it continues to count.

Store/Wait/Resume )
Stop counting

A

Stop counting
Store current value

Yy Resume counting

Z signal
Counting Module Store/Wait/ Resume Mode
B Store-Reset/Wait/Start: The counter stores the current count value, zero clearing, and stops counting.
Until the Z signal falling edge arrives, it starts counting from zero.

Store-Reset/Wait/Start _
Stop counting

Stop counting
Store current value
Zero clearing

Start counting from zero

Z signal
Counting Module Store-Reset /Wait/ Start Mode

B Store-Reset/Start: The counter stores the current count value, zero clearing, and recounts from 0.
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Store-Reset/Start

[

Store current value
Start counting from zero

Z signal

Counting Module Store-reset / start Mode

6.4.4.6.8 Z Signal inversion

By default, the rising edge of the Z signal input is valid. The Z signal inversion function can be
selected so that the Z signal input falling edge will be effective, the Z interrupt will be triggered when the
falling edge of the Z signal arrives, and the count value is stored when the falling edge of the Z signal
arrives.

After the Z signal inversion enable, the trigger condition for storing the count value is shown in the
following figure.

Store/Continue )
Rising edge change Counter Z Invert = Enable Falling edge change

Store current value
p Continue to count

Store current value
Continue to count

Z Signal Inversion of the Counting Module

Whether or not the Z signal of counter 1 inverted is set by parameter Counter_Z _Invert. Whether or
not the Z signal of counter 2 inverted is set by parameter Counter2_Z Invert. The default set is Disable.
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Jlevice Froperties

Inputfoutput selection  User parameter |

User parameter bytes: 21

MName

Value

Declaration

Counter1_Inhibit
Counter1_OperationalMode
Counter1_ScalerValue

Counter1_StorageMode

Dizable

Counter Mode

[« |«

Counter1_Z_Invert

Counter1_Inputs_Filter
Counter1_InputB_Filter
Counter1_InputZ_Filter
Counter2_Inhibit
Counter2_Operationaldode
Counter2_Scaler'Value

Counter2_StorageMode

0

Store/Continue j
Disable =

No Fitter =
Mo Fitter ;I
Mo Fifter j
Dizable j
[

Counter Mode

CounterZ_Z_Invert

Fannter? Inmtda Fitker

<

0
Store/Continue j
Dizable ﬂ
M Fittar hal

Bit(0) 0 0,1
Bitarea(0-1) 0 0,1,2,3
Unsigned1g 0 0-2000

Bitarea(0-2) 0 0,1,2,3 4

Bit(0) 0 0,1
Un=signeda 0 0-5
Un=igneda 0 0-5
Un=igneda 0 0-5

Bit(0) 0 0,1

BitArea(D-1) 00,123
Unsigned16 0 0-2000
Bitarea(0-2) 0 0,1,2,34

Bit(0) 0 0,1

llnzinnad? 0 n_I;I _Ij
*

0K I Close

Counting Module Z Signal Inversion Enable Setting

6.4.4.6.9

When the communication is normal, the LK620 exchanges data with the controller via the Profibus-DP

Communication Failure

bus. The output points (OUT1 /OUT2 / OUT3 / OUT4) are output according to the control commands

issued by the controller.

In the event of a communication failure, communication between the module and the controller is

interrupted and the "RUN" light flashes.

When the module is powered on, the module automatically enters the fault mode when any

communication fault occurs and outputs a status (fault value) configured in advance: output holding (Hold

351



yw@

Last Status) or the output fault mode setting value (Fault Mode Status, ON or OFF).

In fault mode, the output holding or the output fault mode setting value is selected by the user
parameter Fault Mode Output and the default output is held. The fault mode setting value is set by the
user parameter Fault Mode Status and the default output is OFF (disconnected).

Device Properties EI

Inputfoutput selection  User parameter |

User parameter bytes: 21

Name Value Declaration =
FieldPowerLozsDetection Enable hd Bit{0}) 1 0,1
D01 _Programi odeState OFF j Bitdrea(0-1) 00,12
DOZ2_ProgramModeState OFF ll BitAreal2-3) 0 0,1,2
DO3_ProgramiodeState OFF j BitArea(4-5) 0 0,1,2
D04 _ProgramModeState OFF j BitArea(6-7)00,1,2
DO1_FaultModeState OFF [ BitArea(0-1} 0 0,1,2
DOZ_FaultModeState OFF (= BitArea(2-3) 00,12 |
DO3_FaultModeState OFF (= Bithrea(d-5) 00,12
DO4_FaultModeState OFF [ Bithrea(6-7) 0 0,12
Counter1_Inhibit Dizable (= B0}y 001
Counter1_Operationaldode Counter Mode j BitArea(0-1} 00123
Counter1_ScalerValue 0 Unsigned1& 0 0-2000
Counter1_StorageMode StoresContinue ;I BitArea(0-2) 001,234
( Coonter! 7 Inwert Nizahle ﬂ RN N1 | _Flj

0K I Cloze |

LK620 Output Point’s Output Value in Failure Mode

6.4.4.6.10 Disable Counter

After the counter is disabled, it is not counted and reports the count value before disabled. Whether or
not to disable the counter 1 depends on the parameter Counterl _Inhibit, and whether or not to disable
the counter 2 depends on the parameter Counter2_Inhibit, the default value is Disable.
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When a counter is disabled, it does not affect the output channel of the counter, only the counter does

=)

not work.
Mame Value Declaration
Counter1_Inhibit Dizable i Bit(0) 0 01
Counter1_OperaticnalMode Counter Mode hd BitAreal0-130 0,123
Counter1_Scalervalue 0 Un=zigned16 0 0-2000
Counter1_StorageMode Store/Continue LI BitArea(0-23 001,234
Counter1_Z_Invert Dizable LI Bit(0) 0 01
Counteri_Inputa_Filter Mo Filter LI Unsignedsd 0 0-5
Counter1_InputB_Filter Mo Fiter ;I Unzignedsd 0 0-5
Counter1_InputZ_Filter Mo Fiter LI Unsigneds 0 0-5
Counter2_Inhibit Dizable (= Bit(D) 0 0,1
Counter2_Operationallode Counter Mode L Bit&rea(0-130 0,123
Counter2_Scalervalue 0 Un=signed16 0 0-2000
CounterZ_StorageMode Store/Continue: ll BitArea(0-2) 001,234
Counter2_Z_Invert Dizable LI Bit(0y 0 0.1
N Conter? Innotd Fiter Mo Filter LI ln=inneds i rl._l;I _P|;|
Counter Inhibit Setting
6.4.4.7 Diagnosis

LK620 can implement field power loss detection, the diagnosis belongs to the device diagnosis.

Whether or not to enable power-down detection is selected by the user parameter FieldPowerLoss
Detection. The default value is Enable. After modification, you need to fully download to take effect.

Device Froperties

k.

Input/output selection  User parameter |

Uzer parameter bytes: 21

Name

“alue

Declaration

FieldPowerLossDetection

Enable

Bit(0) 1 0,1

LK620 Power Loss Detection Enable Selection

As shown in the following figure, the "17" terminal is connected to the positive terminal of the field
power supply and the "18" terminal is connected to the negative terminal of the field power supply. The
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LK620 performs power loss diagnosis by detecting changes of the input voltage between the two terminals.
If there is a fault, the fault status is reported to the controller in the form of diagnostic data.

The field power supply voltage is between 10 ~ 31.2VDC, the optocoupler switch of the power loss
detection channel is ON, and it is judged that the field power supply is normal. When the field power
supply voltage is less than 5VDC, the optocoupler switch of the power loss detection channel is OFF, and
it is judged that the field power supply is in power loss status. the field power supply voltage is between 5
~ 10VDC, the power failure detection channel of the optocoupler switch status is uncertain.

24N

LK620 Field Power Loss Detection Circuit Diagram

B When the 24VDC power supply is disconnected (disconnection or power supply output voltage is less
than 5VDC), the device diagnostic data area of the LK620 generates the diagnostic data "0x04" (Bit2
= 1 in the diagnostic byte). When the next scan cycle arrives, it is reported to the controller.

B When the 24VDC power supply is restored to normal (output voltage 10 ~ 31.2VDC), LK620 device
diagnostic area generates a new diagnostic data "0x00" (Bit2 = 0 in the diagnostic byte), when the
next scan cycle arrives, it is reported to the controller.

B Only in the event of failure and fault recovery, the diagnostic data of LK620 is reported once
respectively.

Device diagnosis byte

0 0 1] 0 ] Bit2 1] 0

=1:Field power loss
=0:Power loss recovery

LK620 Diagnostic Byte

Field power loss detection belongs to device diagnosis, diagnostic byte definition is shown in the
above figure. After calling the function block sysGetDPSlaveState (Get Diagnosis of DP Slave), diagnosis
data reported by LK620 are saved into the output parameter DiagData in the function block. as shown in
the following table.

LK620 Diagnostic Information

Device diagnosis Value Description
0x02:0x04|Field power loss
0x02:0x00|Fault recovery or no diagnostic datal

DiagData [0]:DiagData [1]

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.
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6.4.4.8 Debounce Filtering

The module has a debounce filter function, which can effectively filter out the edge jitter and clutter
interference of the input pulse. It provides multi-file filter frequency of 460kHz, 230kHz, 115kHz, 57kHz
and 28kHz. After selecting a filter frequency, the input signal greater than the frequency will be filtered out.

Whether or not to filter out the input signal of counterl, 2, is set by Counter1_InputA (B/Z)_Filter and
Counter2_InputA(B/Z)_Filter. The default mode is no filter (No Filter).

Device Froperties EI

Inputfoutput selection  User parameter |
User parameter bytes: 21
MName Value Declaration
Counter1_StorageMode Store/Continue hd BitArea(0-2)00,1,2,3,4
Counter1_Z_Invert Dizable ;I Bit(0)y 001
Counter1_Inputé,_Filter Mo Filter b Un=igneda 0 0-5
Counter1_InputB_Filter No Filter b Un=igned? 0 0-5
Counter1_InputZ_Filter No Filter i Unsignedd 0 0-5
Counter2_Inhibit Dizable Ll Bit(0)y 0 0,1
CounterZ_OperationalMode Counter Mode ;I BitAreai0-1y 00,123
CounterZ_ScalerValue 0 Unzigned16 0 0-2000
Counter2_StorageMode Store/Continue j Bit&rea(0-2)00,1,2 3 4
Counter2_Z_Invert Dizable j Bit{0) 0 01
CounterZ_Inputs,_Filter Mo Filter hd Un=signeda 0 0-5
CounterZ_InputB_Filter Mo Filter hd Un=signeda 0 0-5
CounterZ_InputZ_Filter Mo Filter b Un=igneda 0 0-5

0K I Close

LK620 Debounce Filter Enable Setting
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6.4.4.9 Parameter Specifications

The user parameter is used to determine the module operation mode and is written into controller
when downloading, and it is not read by every scan cycle. Each module parameter has a default value,
which can be changed according to the engineering requirements. When the parameter value is changed,

user parameter needs to

be fully downloaded to take effect.

The length of the user parameter is 21 bytes. Details are shown in the following table.

LK620 User Parameter List

Parameter name

Parameter description

FieldPowerLossDetection

Field power loss detection or not
=Enable (default)
=Disable

DO1_FaultModeState

Output channel 1 ~ channel 4 fault mode output settings:

DO2_FaultModeState

=OFF, output channel disconnected (default)

DO3_FaultModeState

=0ON, output channel closed

DO4_FaultModeState

=Depend on the counter value

Counterl_Inhibit

Inhibit counter 1 or not
=Disable, counter 1 allowed (default)
=Enable, counter 2 inhibited

Counterl_OperationalMode

Counter 1 operational mode
=Counter mode (default)
=Encoderx1 Mode
=Encoderx4 Mode
=Frequency Mode

Counterl_ScalerValue

Frequency time of Counter 1 is selectd from the range of 0 ~ 2000, 10ms is the reference
unit. If it is not working in frequency mode, the value is set to O

Counterl_StorageMode

Counter 1 storage mode
=Store/Continue
=Store/Wait/Resume
=Store-Reset/Wait/Start
=Store-Reset/Start

=No Store Mode,no value stored

Counterl_Z_Invert

Counterl Z value Invert enabled
=Disable (default)
=Enable

Counterl_InputA_Filter

Counter 1 input A Fliter set
=No Filter (default)

=460kHz
=230kHz
=115kHz
=57kHz
=28kHz

Counterl_InputB_Filter

Counter 1 input B fliter set
= No Filter (default)

=460kHz
=230kHz
=115kHz
=57kHz

=28kHz
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Parameter name

Parameter description

Counterl_InputZ_Filter

Counter 1 input Z filter set
= No Filter (default)

=460kHz
=230kHz
=115kHz
=57kHz
=28kHz

Counter2_Inhibit

Inhibit counter 2 or not
=Disable, counter 2 allowed (default)
=Enable, counter 2 inhibited

Counter2_OperationalMode

Counter 2 operating mode
=Counter Mode (default)
=Encoderx1 Mode
=Encoderx4 Mode
=Frequency Mode

Counter2_ScalerValue

Frequency time of Counter 2 is selectd from the range of 0 ~ 2000, 10ms is the reference
unit. If it is not working under frequency mode, the value is set to 0

Counter2_StorageMode

Storage mode of counter 2
=Store/Continue
=Store/Wait/Resume
=Store-Reset/Wait/Start
=Store-Reset/Start

=No Store Mode, no value stored

Counter2_Z_Invert

Counter 2 Z value reversal enabled
=Disable
=Enable

Counter2_InputA_Filter

Counter 2 input A flitering set
= No Filter (default)

=460kHz
=230kHz
=115kHz
=57kHz
=28kHz

Counter2_InputB_Filter

Counter 2 input B flitering set
= No Filter (default)

=460kHz
=230kHz
=115kHz
=57kHz
=28kHz

Counter2_InputZ_Filter

Counter 2 input Z flitering set
= No Filter (default)

=460kHz
= 230kHz
=115kHz
=57kHz
=28kHz

357




r&ﬂs}

6.4.4.10 Data Area

The data area stores data that is updated for each scan cycle and exists as a variable in the project.

The input data is the LK620 data uploaded to the controller's counter record, including the current
count value, the stored value and the status backward read of output channel. The output data is the
configuration and control commands issued by the controller to the LK620, including the preset value, the
rollover value, the channel output force mark and the rollover clearing mark. When the project is running,
the input data and the output data are updated once in each scan cycle.

= Input Modulez
... 2 Channels counter
El Cutput Modules

. 4 Channels DO

LK620 Input and Output Data Area

6.4.4.10.1 Input data

As shown in the following table, the input data occupies 11 words (22 bytes). The output status of
each output point is sent back to the controller (Outputlto2_State, Output3tod_State), available for user
programming.

LK620 Input Data Specification

Data Address

— SR Data name Data description

DWORD (0~3 Counterl_PresentValue[Counter 1 current count value(0~4,294,967,295)

DWORD (4~7 Counterl_StoredValue [Counter 1 stored count value(0~4,294,967,295)

DWORD [8~11 Counter2_PresentValue[Counter 2 current count value(0~4,294,967,295)

DWORD (12~15 Counter2_StoredValue [Counter 2 stored count value(0~4,294,967,295)

BitO: output 1 status backward read
=1, ON (channel closed)

=0, OFF (channel disconnected)
Bit1: output 2 status backward read
=1, ON (channel closed)

=0, OFF (channel disconnected)

16 Outputlto2_State

WORD

BitO:output 3 status backward read
=1, ON (channel closed)

=0, OFF (channel disconnected)
Bit1: output 4 status backward read
=1, ON (channel closed)

=0, OFF (channel disconnected)

17 Output3to4_State

BitO:counter 1 Z status
18 Channell_Z State =0, low level

WORD =1, high level

Bit0: counter 2 Z status
19 Channel2_Z_State =0, low level
=1, high level

Bit0: counter 1 has reached the rollover value and rollover or
not

=0, not rollover

=1, rollovered

2 1 Roll
WORD 0 Counterl_Rolled

21 Counter2_Rolled BitO: counter 2 has reached the rollover value and rollovered
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Data
type

Address
offset(byte)

Data name

Data description

or not
=0, not rollover
=1, rollovered

6.4.4.10.2 Output data

As shown in the following table, the output data occupies 29 words (58 bytes).

LK620 Input and Output Data List

Data Address Offset .
Data Name Instructions
Type (byte)
DWORD 10-3 Counterl PresetValue Counter 1 preset value (0~4,294,967,295), the value must be
- less than the rollover value
DWORD l4~7 Counter1_Rollovervalue Counter 1 rollover value (O~4,294,9_67,295),frequency
measurement mode, rollover value is 0.
Counter 1 is reset and starts counting
0x00—0x01: Reset counter 1, counting from zero
8 Counterl_Reset =0x01: Output channel OUT1 / OUT2 output OFF
her: i
WORD Other: no actlgn ' '
counter 1 loading the preset value and starting counting or not
9 Counter1_LoadPreset 0x00—0x01: loading the preset value and counting from the
preset value
Other: no action
Output 1 current output value is modified
=0x00, output according to the counting result
10 Outputl_Control =0x02, change OUT1 output value to OFF
WORD =0x03, change OUT1 output value to ON
Output 2 current output value is modified
=0x00, output according to the counting result
i Output2_Control =0x02, change OUT2 output value to OFF
=0x03, change OUT2 output value to ON
DWORD [12~15 Outputl_ON_Value Output 1 Output ON trigger value (0~4,294,967,295)
DWORD |16~19 Outputl_OFF_Value Output 1 Output OFF trigger value (0~4,294,967,295)
DWORD |20~23 Output2_ON_Value Output 2 Output ON trigger value (0~4,294,967,295)
DWORD [24~27 Output2_OFF_Value Output 2 Output OFF trigger value (0~4,294,967,295)
DWORD |28~31 Counter? PresetValue Counter 2 preset value (0~4,294,967,295), the value must be
— less than the rollover value
DWORD [32~35 Counter2_Rollovervalue Counter 2 rollover value (0~4,294,9_67,295), frequency
measurement mode, rollover value is 0.
Counter 2 is reset and starts counting
36 Counter? Reset 0x00—0x01: Reset counter 2, counting from zero
- =0x01: Output channel OUT3 / OUT4 output OFF
WORD Other: no acthn - -
counter 2 loading the preset value and starting counting or not
37 Counter2_LoadPreset 0x00—0x01: loading the preset value and counting from the
preset value
Other: no action
Output 3 current output value is modified
=0x00, outputing according to the result of the count
38 Output3_Control =0x02 , change out 3 output value to OFF
WORD =0x03, change OUT 3 output value to ON
Output 4 The current output value is modified
39 Output4_Control =0x00, outputing according to the result of the count

=0x02, change OUT 4 output value to OFF
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Data Address Offset .
Type (byte) Data Name Instructions
=0x03, change OUT 4 output value to ON
DWORD [|40~43 Output3_ON_Value Output 3 Output ON trigger value (0~4,294,967,295)
DWORD (44~47 Output3_OFF_Value Output 3 Output OFF trigger value (0~4,294,967,295)
DWORD [48~51 Output4_ON_Value Output 4 Output ON trigger value (0~4,294,967,295)
DWORD [52~55 Outputd_OFF_Value Output 4 Output OFF trigger value (0~4,294,967,295)
Counter 1 clearing rollover mark
56 Counterl_ClearRolledFlag|0x00—0x01: remove the rollover mark
Other: no action
WORD Counter 2 remove the rollover mark
57 Counter2_ClearRolledFlag|0x00—0x01: remove the rollover mark
Other: no action

LK620 module can be

controlled and monitored by calling the function block ControlLK620

6.4.4.11 Technical specifications

LK620 2-Channel Counting

Module

System power supply

\oltage 24VDC (-15%~+20%)
Power consumption 80mMA@24VDC
counter

Counter quantity 2

Counting range

0~4,294,967,295 (32 bits)

Counting error

+1counting code value

Counter input channel
number

Each counter has 3-way voltage pulse signal (A, B, Z), a total of 6 pulse input

Counter output channel
number

Each channel has 2-way source MOSFET output, a total of 4 DO output (OUT1 ~
OuUT4)

Counter input (A1,B1,Z1,A2,

B2,22)

High level pulse rated voltage

24VDC

High level pulse (ON) voltage
range

10~26.4VvDC

High level pulse current

2mA~7TmA
range
Low level pulse (OFF) 0~2VDC
voltage range
Low level pulse leakage 250uA max.

current

Maximum input frequency

1MHz (Do not use debounce filtering)

Counter output (OUT1~0OUT

4)

Output type

Source type

Output voltage range

10vDC~31.2VDC

Maximum output current

1.0A@10VDC~31.2VDC

Minimum load current

40mA/per point

Maximum on-state voltage
drop

550mV

Maximum off-state leakage
current

300pA/per point

Output delay time
OFF—ON
ON—OFF

20us (nomal), 50us (longest)
60us (nomal), 300us (longest)
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LK620 2-Channel Counting Module

Over-current protection Each current is protected by (Self-) Resettable fuse.

Reverse voltage protection |none, if the wiring is wrong, the output may be damaged

Isolation voltage

Input channel and system 500VAC@1min., leakage current 5mA

Output channel and system [S00VAC@1min., leakage current 5mA

Fault diagnosis and hot swapping

Field power failure detection |Field power down: device diagnostic byte reports 0x04; recovery, reportes 0x00

Hot swapping Yes

Comunication bus

Protocol Profibus-DP

Baud Rate 1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,

9.6Kbps adaptive

Communication bus is connected to the backplane through euro connector, hot

Medium D ;
redundant communication media

Physical characteristics

The mixed pin F2

Installation position Expansion backplane

Module Dimension (W*H*D) [35mmx100mmx100mm

Enclosure protection class  |IEC60529 IP20

\Weight 185¢g

Environmental Adaptability

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation

6.4.5 LK621 2-channel SSI Absolute Value Encoder Module

LK621 is an encoder interface module, which is connected to the absolute value encoder through SSI
interface and uploads the current position of the encoder to the controller through PROFIBUS-DP bus.

Support preset function (optional configuration). When the count value is equal to the preset value,
the current encoder coordinate position is marked as preset value, and the count value will start counting
from the preset value.

Support field power failure detection, remote alarm by reporting equipment diagnostic value, and field
alarm by channel indicator. Among them, the report diagnosis supports two configuration modes, and the
user can choose any one according to the situation.

Support encoder speed measurement (optional configuration), with 5 time intervals to adapt to
different speed inputs and improve speed measurement accuracy. Generally, the faster the speed, the
smaller the time interval; On the contrary, the slower the speed, the greater the time interval.

LK621 module can support baud rate: 1M, 500K, 200K (default), 100K (depending on whether the
encoder supports it).
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6.4.5.1 Basic Features

SSI encoder (gray code / binary)
Resolution of SSI encoder: 8 ~ 31bit
Encoder speed measurement
Encoder preset zeroing

Field Power Loss Detection
System-to-Field Isolation

Support PROFIBUS-DP slave station protocol

Supports hot swap

HHollySys
RUN

COM
CH1
CH2

LK621 Module Schematic Diagram

6.4.5.2 Indicators

LK621 provides four indicators: RUN, COM, CH1 and CH2. Different state combinations of indicators
represent the operation state of the module under different conditions.
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Definition of LK621 Indicators

RUN (Module . CH1 (Channel [CH2 Channel
COM (Communication .

status tatus indicator) status status Description

indicator) SHEl el indicator) indicator)
Module power loss or other serious

Off — —— —
faults
The backplane of the module is not

Flash Off Off Off connected to the DP signal or the
module hardware is faulty

Flash Flash —— —— DP communication is not normal
DP communication is normal;

On On On On Channels 1 and Channels 2 are
normal
DP communication is normal

On Flash On Flash Channel 1 is normal; Channel 2 is
not powered on
DP communication is normal;

Oon Flash Flash On Channel 2 is normal; Channel 1 is
not powered on
DP communication is normal;

Oon Flash Flash Flash Channels 1 and Channels 2 are not
powered on

6.4.5.3 Wirings

LK621 is connected through the terminal under the backplane mounting slot. The corresponding
relationship between each channel and the terminal is shown in the following table. The module has the
function of field power failure detection. When the 10 ~ 30VDC field power supply is not connected, the
cable is disconnected, the cable is in poor contact, and the encoder cannot be normally powered, the
module will report the diagnosis information.

Definition of Backplane Terminal Wiring

Sl e Ehcoder _1” : E.ncoder? _ .
Signal definition [Terminal|Signal definition [Terminal
CLK1+ 01 CLK2+ 11
OutputCLK (Clock) CLK1- 03 CLK2- 13
der power subply (10~30VDC) ENCODER1-GND|05 ENCODER2-GND|15
Encoder p PPy ENCODERLVCC[07  |ENCODER2-VCC|17
DATA1+ 02 DATA2+ 12
DATA
Input DATA1- 04 DATA2- 14
Channel power supply (10~30VDC) CHANNEL1-GND |06 CHANNEL2-GND |16
CHANNEL1-VCC |08 CHANNEL2-VCC |18
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— SSl Encoderl

LK1 DATAY+
LKl DATAL-
ENCDDERL-GND CHANNEIL-GND _
10~30VDC
EMNCODERL-VCC CHANMELL-VCC 4 Field Power Supply;
CLK2+ DATAZ+
CLKz- DATAZ2-
ENCODER-GND CHANMEL-GND _
10~ 30VDC
ENCPDERZ-VCC CHAMNEY-VC 4 Field PowerSupply<

Lk

|:|: 551 Encoder2

Connection between LK621 and SSI Encoder

6.4.5.4 Diagnosis

The diagnosis information of LK621 contains 3 bytes device diagnosis information and 3 bytes
version information.

After calling the function block sysGetDPSlaveState (Get Diagnosis of DP Slave), the diagnosis data
is saved into the output parameter DiagData of the function block.

LK621 Diagnosis Information Description

Diagnosis Diagnosis

information byte ele

DiagData[0] [0x03 Device diagnostic header byte

Bit2: Field power supply 1 diagnosis
DiagData[1] |1: The power failure of the field power supply

Device diagnosis 0: No fault

information - - - -
Bit2: Field power supply 2 diagnosis

DiagData[2] |1: The power failure of the field power supply
0: No fault

MCU version number: the version number of the first release is 1, and the

DiagData(3] version number of each subsequent upgrade is + 1

Version information

DiagData[4] |FPGA version number: the version number of the first release is 1, and the
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Diagnosis Diagnosis
information byte Vel
version number of each subsequent upgrade is + 1
. Hardware version number: the version number of the first release is 1, and the
DiagData[5] . i
\version number of each subsequent upgrade is + 1

The field power failure can also be reported through the input data. The user can also perform power
failure diagnosis by reading the power failure diagnosis bit (the highest bit bit31) in the input data, as
shown in the following figure.

LK621(2:LK621)

Device Configuration | Channel | Information |
[ 0_c1co RRSEX=XN
Channel Number Channel Name | Channel Type Channel Address Channel Description
1 DPI0_2 121 WORD %QAW0
2 DPI0 2 1. 22 WORD %QW2
High 16-bit of double word €—— 3 DPI0_2_1_2_3 WORD %MD —— Bit31: channel power down delection
Low 16-bit of double word  —— s DPI0_2 1.2 4 WORD %2 =1, channel 1 power down
s DPO2 125 R = =0, channel 1 normal
5 DPID_2_1_2_6 WORD %6

Power Failure Diagnosis Bit in Input Data

6.4.5.5 Parameters

LK621 module needs to configure correct channel parameters before establishing communication
connection with controller and encoder.

Module channels are added by default. You need to select the corresponding channel for parameter
configuration. As shown in the following figure, first select the channel to be set in the right box, and then
click "Property" button. The parameter setting dialog box of the corresponding channel will pop up.
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Device Properties

Input/output selection

Channel Configuration Interface
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# | Module Parameter -
Name: CHA G2 1
Config data: 0=, 0xd0

User parameter bytes: 4

Mame Walue Declaration
Multi Turn Iulti Turn hul Bit(0y 11
S5 Output Type:Binary/Gray Binary ﬂ Bit{1) 0 0-1
Resolution 25 Un=ignedd 25 8-31
55| BaudRate 200K ﬂ Unsignedd 55 0-255
Velocity Output Dizable ﬂ Bit(2) 0 0-1
Velocity unit{value*10ms) 100ms ﬂ Un=zignedad 10 1-255

OK | Cancel

Channel Parameter Setting Dialog Box

The description of channel parameters is shown in the following table. It should be noted that the
parameter value must be consistent with the parameter index of the SSI encoder connected to the channel.

Channel Parameter Definition

Parameter Name |Parameter Meaning Parameter Value
Multi Turn (default
value)

=Binary (default
Output code of SSI encoder value)

=Gray

8~31bit, default
value is 25bit
=1M

=500K

SSI Baud Rate Communication baud rate of SSI encoder =200K (default
value)

=100K

=Disable (default
\Velocity Output Speed measurement function enable value)

=Enable

=10ms

=20ms

=50ms

=100ms (default
value)

=1000ms

Multi Turn SSI encoder type, default multi turn encoder

SSI Output Type:
Binary/Gray

Resolution Resolution of SSI encoder

Selection of time interval for speed measurement; After enabling the speed
measurement function, the module reports the coordinate difference of the
encoder within the time interval

Velocity Unit
(value*10ms)
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6.4.5.6 DataArea

LK621 occupies 6 words per channel, including 2 words of output data and 4 words of input data.

When the project is running, the input data and output data are updated once every scanning cycle.

As shown in the figure, input data (IW) is various data uploaded to the controller by LK621 module,

including:

One double word data: power loss detection diagnosis bit (bit31) + encoder coordinate data (bit0 ~
30).

B One double word data: speed measurement data - encoder coordinate difference. This data is
reported (0 ~ 2147483647) after the speed measurement function is enabled. It is used to record the
encoder coordinate difference within a certain time interval. The time interval is set in the channel
parameters.

The output data (QW) is sent from the controller to the LK621 module, including:
B One double word data: preset function enable bit (bit31) + preset value (bit0 ~ 30). After the preset
function is enabled, set the current coordinate as the preset value.
LKB21(2:LKE21) |
Device Configuration ] Channel ] Information
o_cHicz1 RESEXeXl|
Channel Number Channel Name Channel Type Channel Address Channel Description
1 DRID_2_1_2 1 WORD oL QWO
2 ODRID_2 1.2 2 WORD %L OW2
3 DRID_2 1.2 3 WORD L0
4 DPID_2 1.2 4 WORD LT )
] DPID 2 125 WORD LA
g DPID_ 2 1.2 § WORD AN
LK621 Channel Data
Channel Data List
Channel g\re_a_ . DEE) Data bit  |[Meaning
efinition |type
WORD (Bit16~Bit31|Double word data
Output data Bit0~Bit30: Preset value of channel 1, The preset value range is related to
(%QW) WORD | Bit0~Bit15 [the encoder resolution, see Configure Preset Value
Bit31: Channel 1 preset function enabled, = 1: enabled, = 0: disenabled
WORD (Bit16~Bit31|Double word data
Bit0~Bit30: Input data of channel 1, counting range 0~2147483647
Channel WORD [Bit0~Bit15 |Bit31: Channel 1 power down detection signal, = 1: channel power down, =
1 0: channel normal
Input data |WORD [Bit16~Bit31{Double word data
(%IW) Speed measurement of channel 1, 0~2147483647, the data is the code
value difference within the time interval. The encoder speed is calculated
WORD |Bit0~Bit15 from this data, and the formula is as follows:
Anaul locity= Channel valuex360°
guiar velocity= Single-ring code valuexTime interval
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Channel pes Deli) Data bit  |[Meaning
definition [type

(Unit: °© /ms)

Channel value: It is code value difference within time interval
Single-ring code value: The code value corresponding to one ring of the
encoder is determined according to the actual connected encoder
specification

Time interval: Set by user parameter "Velocity Unit"

WORD [Bit16~Bit31|Double word data

Output data Bit0O~Bit30: Preset value of channel 2, The preset value range is related to
(%QW) WORD [Bit0~Bit15 [the encoder resolution, see Configure Preset Value

Bit31: Channel 2 preset function enabled, = 1: enabled, = 0: disenabled

WORD |Bit16~Bit31{Double word data

Bit0~Bit30: Input data of channel 2, counting range 0~2147483647

WORD [Bit0~Bit15 |Bit31: Channel 2 power down detection signal, = 1: channel power down, =
0: channel normal

WORD |Bit16~Bit31{Double word data

Channel Speed measurement of channel 2, 0~2147483647, the data is the code
2 value difference within the time interval. The encoder speed is calculated
Input data from this data, and the formula is as follows:
Channel valuex360°
(%IW) Angular velocity=

Single-ring code valuexTime interval

WORD [BitO~Bit15 ((Unit: ° /ms)

Channel value: It is code value difference within time interval
Single-ring code value: The code value corresponding to one ring of the
encoder is determined according to the actual connected encoder
specification

Time interval: Set by user parameter "Velocity Unit"

6.4.5.7 Configure Preset Value

LK621 supports preset value. You can mark an encoder position to any value within preset value
range and start counting again. You need to enable the preset function and write the preset value at the
same time. Once the preset function is enabled, it will always be effective. At this time, the count value =
preset value, and the current encoder coordinate position is marked as preset value. When the enable is
turned off, the count value will start counting from the preset value.

The preset value range is related to the encoder resolution. The LK621 supports a resolution of 8 bits
to 31 hits. If the resolution is 8 bits, the preset value range is 0 to 2. If the resolution is 25 hits, the preset
value range is 0 to 2%. If the resolution is 31 bits, the preset value range is 0 to 2147483647.

The most common function of preset value setting is to clear the count. You can mark an encoder
position as zero, and the count value will be counted again from zero.

The preset value function can also set a position as a non zero point. When the preset value is set as
a non zero point, the current position will be marked as the corresponding preset value after enabling. As
shown in the following figure, the current count value displays 5461. If you need to recount with100 as a
new zero point, please follow the following steps:

369



| < Rk

Device Configuration I Channel | Information

0 cH1cz1 RRSELeRl|

Channel Number Channel Name Channel Type Online Value Channel Address Channel Description
1 DRIC_2_1_2_1_1 WORD 0 YROW0
2 DRIC_2_1_2 2 1 WORD 0 YROW2
3 DRIC_2_1_2 3 1 WORD 0 %MD
4 OPID_2_1_2 4 1 WORD E= %2
5 DRIC_2_1_2 5 1 WORD 0 w4
6 DRIC_2_1_2 6 1 WORD 0 %elNE

Preset Value Setting Example
(2) %QW?2 enter the preset value of 100.

LKE21(2:LKE21)
Device Configuration I Channel | Information I
1_CHzc2.1|
Channel Humber Channel Mame Channel Type Online Value Channel Address | Channel Description
1 DPIO_2 1.2 1.1 WORD 0 e ND
2 DPIO_2 1.2 2 1 WORD 100 TROW2
3 DPIO_2 1.2 3 1 WORD 0 RO
4 DPIO_2 1_2 4 1 WORD 5451 Y2
5 DPIO_2 1.2 5 1 WORD 0 TS
6 DPIO_2 1_2 6 1 WORD 0 YEWE

Set Preset Value

2) Set the enable to 0, that is,% QWO to 32768. At this time, the count value (% IW2) = the preset
value (% QW?2) = 100. If the enable bit is not turned off, the count value is always equal to the
preset value.

LKE21(2LKE21)

Device Configuration | Channel | Information

el 1_cHzc2.1 ]

Channel Humber Channel Mame Channel Type Online Value Channel Addressz | Channel Description
1 DPIO_2 1_2 1.1 WORD 32768 Ye QW0
2 DPRIO_2 1.2 2 1 WORD 100 YelwW2
3 DPIO_2 1_2 3 1 WORD 0 YelAWD
4 DPIO_2 1_2 4 1 WORD 100 Yeliz2
5 DPIO_2 1_2 5 1 WORD 0 YeN4
6 DPIO_2 1_2 6 1 WORD 0 YeliE

Set Enable

3) Enable is 0, the encoder starts counting from 100.
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6.4.5.8

Technical Specifications

LK621 2-channel SSI absolute value encoder module

Channel performance index

Number of channels 2 channel

Signal type 485 differential signal

Communication protocol |SSI

Baud rate 1M, 500K, 200K (efault), 100K (Depending on whether the encoder supports)
Length of communication |Baud rate 1M 500K 200K 100K
cable Length <20m <70m <180m <350m

Encoder types supported

SSl interface
Bit width: 8bis~31bits
Code: gray/binaray

Inter channel isolation
voltage

500V@1min, leakage current 5SmA

Channel power supply

10~30V DC

Encoder power supply

10~30V DC

Field power failure
detection

Remote alarm by reporting equipment diagnostic value, and on-site alarm by channel
indicator

Coding compliance

Absolute pair encoder 24V model with standard SSI interface (tolerance: 10-30VDC)

Support preset function

\When the count value is equal to the preset value, and the current encoder coordinate
position is marked as preset value. Generally, preset value is set to 0, the encoder returns
to zero

Support encoder speed
measurement

Max: 800rps, min: 0.001rps (for 4096 * 8192 encoder); There are 5 time intervals to adapt
to different speed inputs and improve speed measurement accuracy.

Channel power
consumption (max)

40mA@24VDC, Encoder not included

Power supply

Input voltage

24V DC (-15% ~ +20%)

Power consumption

(max) 150mA@24VDC
Communication

Protocol Profibus-DP
Dual network redundancy |Supported

. . |Equipment

Diagnosis diagnosis Supported

Communication rate

12Mbps, 6Mbps, 3Mbps, 1.5Mbps, 500kbps, 187.5kbps, 93.75kbps, 45.45kbps, 19.2kbps,
9.6kbps

Physical Property

Installation position

I/0 slot in expansion backplane

Module Dimension
(W*H*D)

35mm*100mm*100mm

6.4.6 LK622 6-channel High Precision Frequency

Measurement Module

LK622 6-channel high-precision frequency measurement module realizes the frequency

measurement function in

industrial control applications. It can measure the frequency of signals from 1Hz
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to 100KHz, and the response time of signal measurement is 40ms.

6.4.6.1 Basic Features

Frequency measurement, 45-55Hz, accuracy: 0.001Hz
Field Power Loss Detection
System-to-Field Isolation

Support PROFIBUS-DP slave station protocol

Supports hot swap

HHollySys
RUN

01
02
03
04
05
06

LK622 cNy

LK622 Module Schematic Diagram

6.4.6.2 Frequency Measurement Method

During frequency measurement, frequency signal is input at terminal A. The counter records the
number of system clocks of the frequency signal at terminal A in N cycles and reports it to the controller as
the current count value. The total time of N cycles is calculated by the count value and the cycle time of
the system clock. N is set by the user parameter, ranging from 1 to 20, and the pulse frequency is
calculated by the frequency measurement time and the number of cycles.

B Cycle time of system clock: t is shown in Figure below, one cycle is 1/ 144 microseconds.

B Frequency count value: the count value reported to the controller, that is, the channel value.

B Time sum of N cycles: T2 is shown in Figure below, T2 = frequency count value (channel value) x t,
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B Frequency signal cycle time: T1 is shown in Figure below, T1 = T2 / N, so as to calculate the pulse
frequency.

e INONANTN.

t=1/144 us

:L>| |
|

Frequency signal
of A end |

. T1
SRE

Frequency time ] o ) —_—
T2 (Time sum of N acquisition cycles ,n is set by user parameters )

L |
i~ |

Frequency Measurement Method

6.4.6.3 Indicators

LK622 provides one module status indicator and six channel indicators. Different status combinations
of the indicator represent the operation status of the module under different conditions.

Definition of LK622 Indicators

RN - Sl A Description

(Module status indicator)|(Channel status indicator)

On On Channel input signal is within the frequency range

On Off Channel input signal is not within the frequency range
Flash — Module offline

Off —— The module is not powered on or the module is broken

6.4.6.4 Wirings

See the following table for the definition of LK622 backplane wiring terminal.

Definition of Backplane Terminal Wiring

Terminal number

Channel - — - - - -
Voltage input positive terminalfVoltage input negative terminal

Channel 1 01 03

Channel 2 02 04

Channel 3 05 07

Channel 4 06 08

Channel 5 09 11
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Channel

Terminal number

\oltage input positive terminal

Voltage input negative terminal

Channel 6

10

12

Positive end of power supply

Negative end of power supply

24VDC Channel power supply

17

18

6.4.6.5

The diagnosis information of LK622 contains 2 bytes device diagnosis information and 3 bytes

Om[

Connection between LK622 and Pulse Generator / Encoder

Diagnosis

version information.

After calling the function block sysGetDPSlaveState (Get Diagnosis of DP Slave), the diagnosis data

is saved into the output parameter DiagData of the function block.

LK622 Diagnosis Information Description

Diagnosi_s Diagnosis Value
information byte
DiagData[0] [0x02: Device diagnostic header byte
Device diagnosis Bit2: Switching value field power failure
information DiagData[1] |[1: Power failure
0: Power supply is normal
Version information |DiagData[2] |[MCU version number: the version number of the first release is 1, and the
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Diagnosis Diagnosis
information byte Vel
version number of each subsequent upgrade is + 1
. FPGA version number: the version number of the first release is 1, and the
DiagData[3] . .
version number of each subsequent upgrade is + 1
. Hardware version number: the version number of the first release is 1, and the
DiagData[4] . .
\version number of each subsequent upgrade is + 1

6.4.6.6 Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the project may not be read in each scanning period. Each parameter has a default
value, able to modify the parameter value according to the project requirements. After modifying the
parameter value, it requires full download before taking effect.

See the following table for LK622 user parameters.

LK622 User Parameter Definition

Parameter name

Parameter
meaning

Parameter meaning

CHn
State(n=1~6)

Channel status

Enable
Disable

CHn
AcquisitionCycle

Number of
acquisition
cycles

Settable range: 1 ~ 20

The channel collects frequency signals. When the number of acquisition cycles is
1, cycle value is: channel value *(1 / 144). When the number of acquisition cycles is
set to N, the time value reported by the channel is the total time of N cycles, then
cycle value is: channel value / 144N

6.4.6.7 DataArea

LK622 input data occupies 12 words, and 6 channels of data are collected respectively, each channel
occupies 2 words.

The channel reports the total time of N acquisition cycles (N is set by user parameters). Taking 1/ 144
microseconds as the reference time unit, the channel collect the number of reference times in N cycle
times, then the sum of acquisition times reported by each channel = channel value * (1 / 144)
microseconds. If the acquisition cycle is set to N, the time of one cycle = channel value / (144N). Then
frequency = 1/ cycle time.
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Device Configuration | Channel | Information |

Channel Number Channel Name | Channel Type ‘ Online Value Channel Address | Cham

1 DPI0_2_1_2 1 WORD 0 A

2 DPID_2 1.2 2 WORD 0 M2

3 DPID_2 1_2 3 WORD 0 AT

4 DPIO_2 1_2 4 WORD 0 AN

5 DPID_2 1.2 5 WORD 0 AN

[ DPI0_2 1_2 6 WORD 0 %10

7 DPI0_2 1.2 7 WORD 0 %12

8 DPID_2 1.2 8 WORD 0 %14

9 DPIO_2 1.2 8 WORD 0 %IW1E

10 DPIO_2_1_2 10 WORD 0 %IW18

11 DPIO_2_1_2_11 WORD 0 %20

12 DPIO_2_1_2 12 WORD 0 %IW22

LK622 Channel Data
Channel Data List

Area Data . .
definition type Data bit |Meaning
Input data WORD |Bit0~Bit15 Ipput datq from chan.nel 1 to channel 6, and Qach channgl occupies 2 word. The
(%IW) first word is low 16 bits and the second word is high 16 bits

Example: the data words of channel 1 are% IW0 and% IW2. Wherein, the current value of %IWO0 is
34464, and the current value of %IW2 is 1. The number of acquisition cycles set in the configuration is N =

5

Then the data value of channel 1 is a 32-bit data value composed 0f% IW2 as high 16 bits and%IWO0
as low 16 bits. The channel value = 34464 + 65536 = 100000, the total of reported acquisition cycles =
100000 * (1 / 144) microseconds, the time of one cycle = 100000 / (144 * 5) microseconds = 1/ 7200
seconds, and the frequency = 7200Hz.

Device Configuration | Channel | Information |

0_8 Channelzs Measure Freguency
Channel Number Channel Name Channel Type | Online Value Channel Address | Cham
1 DPID_2 1_2_1 WORD 34454 %0
2 DPIO_2_1_2.2 WORD I %2
3 DPIO_2 1_2_3 WORD o AN
4 DRIO_2_1_2_4 WORD o YelE
Online Value of High and Low Words of Channel 1
+ Main(PRG).id
No. ‘ariable Name Address Variable Description Variable Type | Online Value Power Fail Safeguard | t
ooo pé BOOL FALSE FALSE I_
o002 p5 %IB0 LK522 channel value DWORD m FALSE I_

Data Value of Channel 1
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6.4.6.8 Technical Specifications

LK622 6 Channel high precision frequency measurement module

Backplane power supply

Supply voltage 24V DC+10%
Power dissipation 80mA @24V dc (Max)
I/O point

Number of channels |6

Switching value input

\Working voltage 24V DC

ON voltage range 10~26.4Vv DC
Input ON current

Ordinary 7 mA
Minimum 2 mA
Maximum OFF voltage 2V

Maximum OFF leakage 250 pA

current

Maximum input frequency

1 MHz (when input filtering is not used)

Counter

Frequency measurement
range

1Hz-100KHz (including: 45-55Hz, accuracy: 0.001Hz.. The response time of signal
measurement shall not exceed 40ms)

Frequency measurement
accuracy

+75Hz

Isolation voltage

Channel to system

|lmin at 1000V DC / 1min at 500V DC (effective value)

Communication

Protocol

Profibus-DP

Dual network redundancy

Supported

Communication rate

Physical Property

Installation position

I/O slot in expansion backplane

Module Dimension (W*H*D)

35mm*100mm*100mm

6.4.7 LK631 24VDC 14-channel SOE Module

6.4.7.1 Basic Features

Field supply voltage:
Support SOE events

Support channel line

14-contact leaking type input

20.4~28.8 VDC

Support NTP and IRIG-B timing

Isolation between field and system

broken detection

Support field power loss detection
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B Support channel overvoltage protection
B Support the Profibus-DP slave station protocol

B Hot swapping

6.4.7.2 SOE Features

Event resolution: 1 ms
Support NTP timing and IRIG-B timing

Event storage: 3072

Support SOE event storage overlimit alarm

FdHollySys

LK631 Module Schematic Diagram

6.4.7.3 Operating Principle

LK631 module adopts leakage type input, and collects 14 on-off switch signal. When the switch is
closed, current flows into the input channel. When the input voltage is 15V-30V, the channel collects the
high level; when the voltage is less than 5V, the channel collects the low level. When the collected digital
signal jumps from high to low or from low to high, the module will record a SOE event. When the number
of SOE event storage exceeds 70% of the maximum storage, an overlimit warning will be reported. When
the number of SOE event storage exceeds 100% of the maximum storage, an overflow warning will be
reported.

SOE events can be cleared by full down loading, cold reset, calling external library and changing
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module slot.

The module calibrates SOE timing accuracy through the NTP source and IRIG-B source, and the time
calibration mode can be configured in AutoTink software. For NTP timing, LK631 module calibrates time
through the NTP source from the controller. For IRIG-B timing, the module calibrates time through the
external clock source.

6.4.7.4 Indicators

Definition of LK631 Indicators

Name Color |Status|Description

On The communication is established, and the module works well

RUN indicator Green|Flash |[The communication is not established or incorrect

Off  |The module is not powered on or power supply is abnormal

On Module has a fault
ERR indicator Red

Off  |The module is working properly

On The module is synchronized with the IRIG-B timing source
T timing indicator Green

Off No timing source

On Channel is normal with high level

Yellow
Off Channel is normal with low level

01~14 channel indicator
On The channel is line broken
Red

Off The channel is normal

6.4.7.5 Wirings

LK631 receives the 14-channel leakage type input signal and a timing signal. The 14-channel circuit
supply is provided by the external 24 VDC power supply. To ensure the isolation between the field and the
system, the field 24 VDC power supply shall be configured separately and cannot be commonly used as
the power supply for the backplane.

LK631 is installed on the extension backplane, and input signal is connected through the
corresponding terminals under the backplane installation slot.
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Timing device RS485 interface
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24VDC

@
Field power supply
LK631 Terminal Wiring Diagram

Following points need attention during wiring:

B Itis required to connect a separate 24 VDC field power supply externally for LK631 (that is: the field
power supply cannot use the 24 VDC power supply on the backplane). Only in this way can ensure
the electrical isolation between the field and the system.

B The 14 channels use the 24 VDC field power supply commonly.
B Terminals 01 ~ 02 are respectively connected with RS485_ A and RS485_ B of timing source device.

B Terminals 03~16 are digital input terminals for Channels 1~14.
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B Terminal 17 is the diagnosis input of the field power supply, connected to the positive terminal of the
field power supply and used for field power loss detection.

B Terminal 18 is the negative terminal of the field power input, and also the common terminal inside the
module for Channels 03~16.

B When collecting the broken wire diagnosis function, you need to enable the channel diagnosis
function, and connect a resistance at both ends of the user's switch signal, with the resistance range
of 39K Q ~ 43K Q @ 24VDC.

6.4.7.6 Timing Topology Structure

Through IRIG-B timing, LK631 module needs to connect with external timing source device, and the
module time accuracy is calibrated by IRIG-B source. Through NTP timing, the NTP of controller is sent to
LK631 module through Profibus-DP bus or POWERLINK bus. During the module timing, the timing mode
is selected by programming software.

The network topology supports star connection and daisy chain connection, the schematic diagram of
timing source connection is shown below.

LK921 LK249 LK240 LK241 LK246 LK921 LK249 LK240 LK241 LK246
DC LK220 |Profibus| Redundan|POWERLIN| Ethernet DC Lk220 | Profibus| Redundan|POWERLIN| Ethernet
Power |Controller] -DP ¢y | KMaster |Communi Power |Controller] -DP ¢y | KMaster |Communi
Supply | Module | Master SynchronifCommunic| cation Supply | Module | Master SynchronilCommunic| cation GPS satellite
Adapter Module | zation ation  |Processor Adapter Module | zation ation  |Processor
Module | Module | Module Module | Module | Module g
npoleomloml am mm mm ool m nml mm mm mm A
4 4
i | Switch
| LKA104 bus connector
N | EEEEEEE
J g
o —————— 1 Fooooog|mm ((U" "l)))
t NTP timing
| NTP timing
|
‘ wlelele=la[alel === NTP timing
SS|RIZSISIS(Z3 2| B3 8 ) )
‘ SIE|E |2 S22 228 Third-party time server
| A= = = = il = = = Bt
‘ JCOM| DI |DO | AT | Al |RTD | TC | AD | AD |SOE (SOE
|LKALD4 bus [ZLEL -
connector
TZ [E—— LK extension 10 IRIG-B timing
| IRIG-B timing
|
Profibus-DP }
‘ dlgi21212|8 3 2l 28
s || S| s wn| nlwn|L
| S HEEIEIE EE EEE
‘ 04 b jcom| o | DO | Al Al [RTD [ TC | AQ | AD | AD |SOE
LKA104 bus
connector -4
e — — — I LK extension 10 IRIG-B timing
|
|
|
‘ |||l A | A ] A
I gle |25 S| 3 8833
2|5 |35 |5|5|5|35|355|5|5
I
‘ LKAL04 bus [COM| DI (DO | Al | Al |RTD | TC |SOE | SOE | SOE [SOE
connector LAg A A )
N | LK ion T
| extension 10 IRIG -5 timing
|
I

Schematic Diagram of Timing Source Connection (Profibus-DP)
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Schematic Diagram of Timing Source Connection (POWERLINK)

6.4.7.7 Diagnosis

The diagnosis information of LK631 contains 56 bytes. wherein 3 bytes are device related diagnosis,
2 bytes are identification diagnosis, 42 bytes are channel diagnosis, 6 bytes are SOE alarm time and 3
bytes are version information. LK631 has 14 channels, each channel has 3 bytes diagnosis information.

After calling the function block sysGetDPSlaveStateExt (Get Diagnosis of DP Slave), the diagnosis
data is saved into the output parameter DiagData of the function block.

Call function block getLK631SoeAlarm(Read LK631 FRAM Alarm Info Module Information) to view
detailed information of SOE alarm diagnosis.

Diagnosis information of LK631

Diagnosis
information

Diagnosis byte

Value

Device related
diagnosis

DiagData[0]

0x03: Head-byte of device diagnosis

DiagData[1]

Bit0: Chip fault diagnosis
1: Chip failure
0: No fault

Bitl: SOE 70% alarm diagnosis
1: Has a 70% alarm diagnosis
0: No 70% alarm

Bit2: SOE 100% alarm diagnosis
1: Has a 100% alarm diagnosis
0: No100% alarm
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Diagnosis
information

Diagnosis byte

Value

DiagData[2]

Bit0: Channel fault diagnosis
1: Channel failure
0: No fault

Bit2: Field power supply diagnosis
1: Power failure of the field power supply
0: No fault

Bit6~Bit7: DP network fault diagnosis
0: No fault

1: Network A failure

2: Network B failure

3: A/B network failure

Version information

DiagData[3]~DiagData[5]

3 bytes, version information of module

SOE alarm time

DiagData[6]~DiagData[11]

6 bytes, including 4 bytes second time, 2 bytes millisecond time

Identification
diagnosis

DiagData[12]

0x42: Head-byte of dentification diagnosis

DiagData[13]

0x00: No channel fault
0x01: There is a channel fault

Channel diagnosis

DiagData[14]~DiagData[55]

Each channel has three bytes diagnosis

The first byte is 0x80: Header byte of channel diagnosis

The second byte is channel number: 0x40 and channel number (0 ~
13)

The third byte is channel data type / fault diagnosis type: 0x20 (32)
and line broken fault (6)

See the following table "LK631 Channel Diagnosis Information”

LK631 Channel Diagnosis Information

Diagnosis Information Meaning
) . . .. |Bit4~
Bit Bit7 [Bit6 [Bit5 BitO
The first byte Head 0x80 Decimal online value 128
The second 01 Fault channel no. 1~14
byte /O type/channel (Input) (Channel) Decimal online value 64~77
Channel data tvoe/fault 6 Line broken, Decimal online value is 38
The third byte type yP 10 (BOOL) 0 Channel fault recovery, Decimal online value is
32

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.7.8

Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the project may not be read in each scanning period. Each parameter has a default
value, able to modify the parameter value according to the project requirements. After modifying the
parameter value, it requires full download before taking effect.

There are 26 bytes in LK631 user parameter, see the "User parameters" tab in the Device Properties

dialog.
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Device Froperties EI

Inputioutput 2election

User parameter bytes: 26

Mame

a

Channel 3 Status
Channel 4 Status
Channel 5 Status
Channel § Status
Channel 7 Status
Channel & Status
Channel § Status
Channel 10 Status
Channel 11 Status
Channel 12 Status
Channel 13 Status

Channel 14 Status

Channel 1 Diagnosis Status

Mhanneal ? Niannnziz Status

WValue Declaration :I
Enable Channels b Bit(2y 1 0,1
Enakble Channels ;I Bit(3) 1 0,1
Enakble Channels ;I Bit(4) 1 01
Enakble Channels ;I Bit(5) 1 0,1
Enable Channels LI Bit(6) 1 0,1
Enable Channels LI Bit(7) 1 0,1
Enable Channels LI Bit(0) 1 0,1
Enable Channels ll Bit{1y 1 0,1
Enable Channels ll Biti2y 1 0,1
Enable Channels ll Bit(3) 1 0,1
Enable Channels ll Bit(4) 10,1
Enable Channels ll Bit(2) 1 0,1
Dizable Channels diagnosis ;I Bit(0y 0 01
Mizahle Mhannele diannnzis LI

Ritr4% 00 | _ILI
3

| OK I Close |

LK631 User Parameter Setting

Definition of LK631 User Parameter

Parameter Name Meaning Value
Time Mode Configurable NTP Synchronization: timing by NTP
timing mode IRIG-B Synchronization: timing by IRIG-B(default)

Channel n Status(n=1~14)

Channel status

Enable Channels (default)
Disable Channels

Channel n Diagnosis

Status(n=1~14)

Channel diagnostic

status

Enable Channels diagnosis
Disable Channels diagnosis(default)

Channel n Filter
Time(n=1~14)

Channel filtering
time

When Channel n Function Selection is set to DI, you can choose
Oms (default), 2ms, 4ms, 10ms, ,20ms, 200ms, 500ms

When Channel n Function Selection is set to SOE, you can choose
Oms (default), 2ms, 4ms, 10ms, 20ms

Channel n Function
Selection(n=1~14)

Channel SOE

status

DI: Channel acquisition DI signal

SOE: Channel acquisition DI signals with SOE event recording(default)
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6.4.7.9

Technical Specifications

LK631 24VDC 14-channel SOE Module

Number of channels 14

Contact Type Leakage type (wet contact)
Field power supply 24VDC(External connection)
voltage

Field power supply range

15V~30VDC

Field power supply
current

AmA @24V @single channel

ON. OFF condition

ON : 15V ~ 30V
OFF : 0~ 5V

Over voltage protection

\When field power supply is wrongly connected to == 30VDC, module and the other modules
will not be affected. After the fault is eliminated, the module will automatically return to
normal

When channel is wrongly connected to + 30VDC, the other channels and the other modules
will not be affected; after the fault is eliminated, the channel will automatically return to
normal

Hot swapping

Supported

SOE performance

SOE time source

IRIG-B timing (support BO04 / 005 / 006 / 007), the timing source must select UTC time
NTP timing, the timing source must select UTC time

IRIG-B timing source
interface

RS-485 level

IRIG-B timing source
isolation

Isolation from system and field side

SOE event resolution ims

SOE storage(power

down hold) 3072 events

timing mode NTP timing and IRIG-B timing are supported. IRIG-B timing is the default

SOE event memory
overlimit alarm

SOE events is over 70%(2150) to alarm
SOE events is over 100%(3072) to alarm
\When SOE events are less than 2050, the alarm is cleared

Clear SOE event

AT full download

Cold reset

Call external library

Plug in and out the module and replace different slots

Isolation and withstand

voltage

Between channel and
system

500VAC@1min@5mA

Insulation resistance

More than 10MW under normal condition (temperature + 25 °C + 2 °C, relative humidity 30%
+ 5%, no condensation)

Power supply

System power supply

max.100mA@ 24VDC(-15%~+20%)

Field power supply

max.160mA @24VDC(-15%~+20%)

Communication Bus

Protocol Profibus-DP
Baud Rate 187.5Kbps, 500Kbps, 1.5Mbps, 3Mbps, 6Mbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot redundant

communication media

Network fault detection

DP network (DP1, DP2) failure

Module failure

385




r&ﬂs}

LK631 24VDC 14-channel SOE Module

Fault isolation

Support module card fault isolation and channel fault isolation

Module failure

DP network (DP1, DP2) failure

Field power failure

Channel failure

Broken wire fault diagnosis: it is necessary to enable the disconnection
diagnosis function and connect resistance at both ends of user
switch(Resistance: 39K ~ 24V Q)

Broken wire alarm
current range: <
280UA

Normal inquiry
current range:
>4mA

Physical Property

Protection Key

DO

Installation Position

Extension backplane

Module Dimension
(W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection
Rating

IEC60529 1P20

\Weight

180g

6.4.8 LK710 16-channel Source Type Digital Output Module

6.4.8.1

Hot swapping

Fault mode output

Basic Features

16-channel MOSFET source type output
Output voltage range: 10 VDC~31.2 VDC
Output read-back diagnosis

Field power loss detection

Over Current Protection

Isolation between the system and the field
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LK710 Module Schematic Diagram

6.4.8.2 Operating Principle

As shown in figure, one end of the load is connected to the negative pole of the field power supply,
with the other end connected to LK710. After the MOSFET electronic switch is turn on, the current flowing
from the switch is supplied to the load, with the 16-channel switches used the power supply commonly in
the module.

The controller module writes the output data and the preset time into the LK710 data storage area via
the high-speed bus. The data controls the instructions to turn on or off the MOSFET electronic switch
output. When the control signal is a high level, the diode side of the optocoupler is conducted, and the
electronic switch is turn on to drive the load, thus realizing digital output.

The diode plays a role of follow current. When the external load is inductive, it can be the channel to
discharge the induced current upon the moment of power failure.

AN ﬂﬂ_(LlE-v:hannel comman
* )
N‘ ] (D TANTIH
Vs
| ILDEd
Gk v

Circuit Diagram of LK710 Channel Interface

6.4.8.3 Indicators

Definition of LK710 Indicators

Name Status|Description
On The communication is established, the module works well
RUN indicator (green) Flash |The communication is not established or incorrect.

Off The module is not powered on.
On The channel is conducted.
Off The channel is disconnected.

01~16-channel indicator (yellow)

See the following for the specific description of the green RUN indicator:
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Immediately after being powered on, the green indicator flashes to wait for the initialized data, with a
flashing frequency of 4 times/second.

Upon the completion of initialization, the green indicator is turned normally on, which indicates that
the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the communication parameters
are set correctly.

When the communication is normal, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes. In this case, the module enters the fault mode
automatically, outputting the value of the fault mode. When the communication is established again,
the green indicator is turned on again. The module automatically exits from the fault mode.

6.4.8.4  Wirings

The LK710 output contact is of a dry type, which can drive the output of the electronic switch only

when connected to the field power supply. The field power supply is a 10~30 VDC DC power supply.

LK710 is installed on the extension backplane.

Load .4 m[l ch2 Load
(O]
chs MD ché
“RD chg
'”D chl10
chil 1 chl2
12
chi3 1 I 4% chid I
chils I l.’r[l chilé
13

Wiring Diagram of Backplane Terminals Corresponding to LK710

Refer to figur for the corresponding relationship between each channel and the terminal. Pay attention

to the following during wiring:

The module is not provided with reverse voltage protection. In case of improper wiring, it may burn
down the internal circuit.

To ensure the isolation between the field and the system, the field power supply shall be configured
separately and cannot be commonly used as the power supply for the backplane.
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B The 16 channels use the 24 VDC field power supply commonly.
B Terminals 1~16 are separately the digital outputs for Channels 1~16.

B Terminal 17 is the positive terminal of the field power input commonly used by the DO signal of
Channel 16.

B Terminal 18 is used for field power loss diagnosis and connected to the negative terminal of the field
power supply.

B Do not crimp multiple cables on the same terminal. It can realize multipoint connection via conversion
terminal.

6.4.8.5 Functions

6.4.8.6 Output Enable

After the output module is powered on, if the output instruction given from the controller module is not
received, then it is in the initial status, with no output. For a module in the initial status, the output cannot
be enabled. In this case, it holds its initial status even when in the fault modes.

After running the project, the controller module sends the output instruction to the module via the
Profibus-DP bus. The module receives the control instruction and outputs. Once the instruction given from
the controller module is output, output is then enabled for the slave station module. When in the fault
modes, the output enabled module outputs the values for the fault modes.

In summary, whether output has been enabled after powering on the output module, shall affect the
output status in the fault modes.

After the output is enabled, the module enters the plug module or is powered up again upon power
failure. The module returns to the initial status, with the output disabled. After receiving the output
instruction of the controller module, the output is re-enabled.

6.4.8.6.1 Communication Fault

In case of a communication fault, the communication between the module and the controller module
is disconnected, with "RUN" indicator flashing. In case of a communication fault, the module status can be
divided into the following cases:

B After the module is powered on, it cannot communicate with the controller module. The module is in
the initial status and the output is disabled.

B When a communication fault (offline) occurs during running: output Hold (Hold Last State) or output
certain status (ON or OFF) that is specified in the configuration in advance, which is known as the
fault mode settings (Fault Mode State). In case of a communication fault, Output Hold or Output Fault
Mode Settings can be selected in the configuration.

B |f the output has not been enabled, then it cannot output the fault mode status even in case of a
communication fault.
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In the fault mode, it can set Output Hold or Output Fault Mode Settings via the user parameter Fault
Mode Output, defaulted to Output Hold. The fault mode settings are set via the user parameter Fault
Mode State, defaulted to output OFF status (disconnected).

Device Froperties EI

Input/output =election  User parameter |

User parameter bytes: S

name wvalue declaration =
Field Power Loss Detection Enable ll Bit(0}y 1 0-1
Fault Mode Output |Huld Last State j Bit(2} 0 0-1
CH1 Fault Mode State Fault Mode State Bit(0) 0 0-1
(a)

Device Froperties EI

Input’output selection  User parameter |

User parameter bytes: S

name value declaration il
CH1 Fault Mode State OFF j Bit(0} 0 0-1
CHZ Fault Mode State P Bit{1) 0 0-1
CH3 Fault Mode State OFF | Bit{2) 0 0-1
CH4 Fault Mode State OFF =l Bit{3) 0 0-1

(b)
Output Setting of LK710 Fault Mode

6.4.8.6.2 Over Current Protection

The LK710 module is provided with over-current protection. It can protect the module in case the
instant current is too great, such as output short circuit, etc. Over current protection can be realized by
connecting to a self-recovery fuse in series in the loop, with each two points sharing a self-recovery fuse.
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I +1th channe

Resettable Fuse switch
Mth channel

switch

24V

____QL__

(M is odd form 1 to 151

Electrical Schematic Diagram of LK710 Channel over Current Protection

6.4.8.7 Diagnosis

LK710 can conduct field power loss detection. Such a diagnosis is a device diagnosis.

Whether to enable power loss detection can be selected via the user parameter Field Power Loss
Detection, which is defaulted to Enable. The modification takes effect only upon full download.

Device Froperties EI

Input’output =election  User parameter |

User parameter bytes: &

names value declaration

Field Power Loss Detection Enable j Bit(0) 1 0-1

Dizabl
S - —— Bi(2) 0 0-

Setting The LK710 Field Power Loss Detection

As shown in figure, Terminal 17 is connected to the positive terminal of the field power supply, with
Terminal 18 to the negative terminal. LK710 conducts power loss diagnosis by detecting the changes in
the input voltages between the two terminals. In case of a failure, report the fault status in form of
diagnosis data to the controller module.
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Electrical Schematic Diagram of LK710 Field Power Loss Detection

B When the 24 VDC field power supply is disconnected (the line is broken or the power output voltage
is less than 5 VDC), the diagnosis data "0x04" (in the diagnosis bytes, Bit2=1) is generated in the
device diagnosis data area of LK710. The diagnosis data is reported to the controller module upon
the arrival of the next scanning period.

B After the 24 VDC field power supply is recover to its normal status (output voltage: 10~31.2V DC), the
new diagnosis data "0x00" is generated in the device diagnosis area of LK710 (in the diagnosis bytes,
Bit2=1). The diagnosis data is reported to the controller module upon the arrival of the next scanning
period.

B LK710 only reports the diagnosis data once separately when a failure occurs and the fault recovered.

Drevice diagnosis byte

1] 0 ] 1] il Bit2 ] 0

=1. Field power off
=, Power-off recovery

Diagnosis Byte of LK710

Field power loss detection is device diagnosis, refer to above figure for the definition of diagnosis
bytes. After calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the diagnosis data
reported by LK710 is saved into output parameter DiagData in the the function block, as shown in table.

Specifications for LK710 Diagnosis Information

Device diagnosis [Value Meaning
. 0x02:0x04|Field power loss
DiagData[0]: B

: . The failure is recovered or there is no diagnosis data (If the power failure has never
DiagData[1 A A D
'ag [1] 0x02:0x00 happened, the diagnosis information is 0x00:0x00)

As an |/ O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.
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6.4.8.8 Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the project may not be read in each scanning period. Each parameter has a default,
able to modify the parameter value according to the project requirements. The user parameter does not
support online modification. The modification takes effect only upon full download.

The user parameter length of the LK710 module is up to 5 bytes.

table of LK710 User Parameters

Parameter Name Meaning Value

0: Disable;

1: Enable (default)

0: Output Hold (default)

1: Output the failure mode settings

0: OFF (default);
1. ON

Field Power Loss Detection|To enable power loss detection

Fault Mode Output Fault mode output setting

CH1~16 Fault Mode State |Fault mode settings for channels 1~16

6.4.8.9 DataArea

The input data is the one that is updated data that is uploaded from the slave station in each scanning
period. The output data is the one that is sent by the controller module to the slave station in each
scanning period, which can be modified online when running the project.

LK710 contains 16 channels BOOL output data and 16 channels BOOL input data. Channels 1 ~16 as
output data control the close and open of channels. Channel 17~32 as the input data feed back current
state of channel. The channel read-back data returns the channel output status to the controller module for
programming.
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CP0_1 (2 LkT0)
Device Configuration | Channel | Information
=R 1 DO Read Back |
Channel Mumber Channel Mame Channel Type
1 DRI _2 1 21 Bl
2 DRI 2 1_2 2 BCCL
3 DPRIO_ 2 1_2_3 BCCL
4 DRI 2 1_2_4 BCCL
5 DRIO_ 2 1_2_5 BCCL
E DPRIO 2 1_2_& BCoL
7 DPIO_2 1_2 7 BCCL
2 DRIO_ 2 1_2_8 BCCL
3 DRI 2 1 249 BCCL
10 DRIC_2 1_2_10 BCCL
1 DRIO 2 1 2 11 BOOL
12 DRIO_2 1_2 12 BCCL
13 DRIO_2 1_2 13 Bl
14 DPIC_2 1_2 14 BCCL
15 DRIO_2 1_2 15 BCCL
16 DRI _2 1_2 16 BCCL

Input /Output data

6.4.8.10 Technical Specifications

LK710 16-channel Source Type Digital Output Module

System Power

Operating Voltage

24VDC (-15%~+20%)

Backplane Current

130mA max.@24VDC

Output channel

Number of channels

16-channel

Output Switch

MOSFET

Isolation Voltage

500 VAC@1 min. between the system and the field, leaking current: 5
mA

Rated Output Voltage

24 VDC

Output Voltage Range

10 vDC~31.2 VDC

Rated output current
Each Point
Each Module

0.5 A@40°C&0.4 A@60°C (linear decrease)
8 A@40°C& 6.4 A@60°C (linear decrease)

Surge Current at Each Point

1 A, duration: 10 ms, period: 2 s@60°C

Over Current Protection

A self-recovery fuse protection device is shared for every two points

Min. Load Current

3 mA/Each Point

Max. On-status Voltage Drop 150 mV@0.5 A
Max. Off-status Leakage Current 1 mA/Each Point
Output Delay Time 1 ms (max.)
OFF—ON 1 ms (max.)
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LK710 16-channel Source Type Digital Output Module

ON—OFF

Independent Configurable Fault Mode
Output Value for Each Point

Output hold (default)
Default mode settings:ON or OFF

Failure Diagnosis and Hot Plug

Field power loss detection

Field power loss: device diagnostic sampling word reporting 0x04; power
loss recovery: reporting 0x00

Hot Plugging Supported

Communication Bus

Protocol Profibus-DP

Baud Rate 1.5Mbps, 500Kbps, 187.5_Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps,
19.2Kbps, 9.6Kbps adaptive

Media Communication bus is connected to the backplane through euro

connector, hot redundant communication media

Physical Property

Protection Key

EO

Installation

Extension backplane

Module Dimension (W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection Rating

IEC60529 1P20

\Weight 200 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.9 LK716 32-channel Source Type Digital Output Module

6.4.9.1 Basic Features

32 channel transistor output

B Field power supply voltage: 19.2 VDC ~ 28.8 VDC

B Reverse voltage protection

B Field power supply fault diagnosis
B Short circuit protection

B |solation between channel and system
B Support fail safe mode output

B Support hot plug
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Appearance drawing of LK716 module

6.4.9.2 Operating Principle
As shown in the figure, one end of the load is connected to the negative pole of the field power supply,
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and one end is connected to the LK716 output channel. After the MOSFET electronic switch is closed, the
current flowing from the switch supplies power to the load. 16 channels are a group, a total of two groups,
and each group shares the power supply inside the module.

The controller module writes the output data and preset time into the data storage area of LK716
through the high-speed bus. This data controls the MOSFET electronic switch output close or open
command. When the control signal is high level, the disconnector drives the load to realize digital output.

Aw_(LlE-n:hannel comman
A g
=t
*Nv I = i VIR
e O
7y
Load
i ,
GxD Lvs

LK716 channel interface circuit diagram

6.4.9.3 Indicators

Definition of LK716 Indicators

Name Status|Description

On The communication is established, and the module works well

green |Flash |The communication is not established or incorrect.

RUN/ERR Off The module is not powered on or module is fault.

The communication has been established, and at least one group of field power

indicator . ) o
on failure, system power failure and at least one chip failure of the module

red — - — -
Flash |Communication not established or communication error and system power failure

Off  [The module is working properly

01~32-channel On Channel output high level

S ellow
indicator 4 Off  |Channel output low no output / channel not enabled

6.4.9.4  Wirings

The field signal is connected to LK716 module through LKX1030 prefabricated cable connector. The
prefabricated cable is 40 core copper wire, which connects the field signal and power supply. In order to
ensure the isolation between the site and the system, the site 24VDC power supply shall be configured
separately and cannot be shared with the backplane power supply.

1 ~ 16 channels share one group of field power supply, and 17 ~ 32 channels share one group of field
power supply. Each group of field power supply has 4 wires, 2 positive and 2 negative, and connected to
two groups of power signal terminals

LK716 signal line color definition

Channel number Cable core color|Channel number Cable core color

Channel 1 Red on white  |Channel 17 Red on green
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Channel number

Cable core color

Channel number

Cable core color

Channel 2 Yellow on white [Channel 18 Yellow on green
Channel 3 Green on white |Channel 19 Green

Channel 4 Blue on white |Channel 20 Blue on green
Channel 5 Pink on white  [Channel 21 Pink on green
Channel 6 Grey on white [Channel 22 Grey on green
Channel 7 Black on white |Channel 23 Black on green
Channel 8 White Channel 24 White on green
Channel 9 Red on yellow [Channel 25 Red on blue
Channel 10 yellow Channel 26 Yellow on blue
Channel 11 Green on yellow|Channel 27 Green on blue
Channel 12 Blue on yellow |Channel 28 Blue

Channel 13 Pink on yellow [Channel 29 Pink on blue
Channel 14 Grey on yellow |Channel 30 Grey on blue
Channel 15 Black on yellow [Channel 31 Black on blue
Channel 16 White on yellow|Channel 32 White on blue
On-site power source 1+Brown on red |On-site power source 2+|Red

On-site power source 1+Brown on pink [On-site power source 2+|Pink

On-site power source 1- |Brown on black |On-site power source 2- |Black

On-site power source 1- |Brown on violet |On-site power source 2- |Orange
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Wiring diagram of LK716 module
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6.4.9.5 Diagnosis

The diagnostic information of LK716 only contains 4-byte device related diagnostics.

When LK716 module is added through DP protocol under LK249 DP communication module, the
diagnosis needs to be viewed through the function block.

After calling to obtain the DP slave station diagnosis function block (sysGetDPSlaveStateExt), the
diagnosis data is stored in the output parameter DiagData array.

Description of diagnostic information for LK716 module

Diagnostic information Diagnostic byte

Value

DiagData[0]

0x04: Device diagnostic header byte

DiagData[1]

Bit0: Chip fault diagnosis
1: Chip failure

0: No chip failure

Bit2: System power failure
1: failure

0:No failure

Device diagnostic information

DiagData[2]

Bit2: Field power 1 diagnostics
1: Indicates the power failure of the field power supply
0: No fault

Bit3: Field power 2 diagnostics
1: Indicates the power failure of the field power supply
0: No fault

Bit6~Bit7: DP network fault diagnosis
0: No fault
1: DP1 fault
2: DP2 fault

DiagData[3]

Bit0O~Bit7: Module MCU firmware version information

When LK716 module is added under LK241

Powerlink communication module through Powerlink

protocol, after compilation, you can directly view the diagnosis information on the diagnosis page.

Configure LK716 module in autothink programming software, generate module diagnosis information
page after compilation, and store the obtained diagnosis in s area of the system. The diagnosis
information of LK716 only contains 4-byte equipment related diagnosis. The diagnosis information is

shown in the figure:
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\ariable Name Variable Type
AT_LKT165laveState1_9 BYTE
AT_LKT165lavell_HS BYTE
AT_LKT165lavell LS BYTE
AT LKT16_Chip_Faultd BOOL
AT _LKF16_SysPower_Fault BOOL
AT_LK716Field1 PowerFaults BOOL
AT_LKT16Field2PowerFaults BOOL
AT_LKT18DP1NetFauls BOOL
AT_LKT16DP2NetFauls BOOL
AT_LKT18MCUNVeErnS BYTE

LK716 module diagnostic information description

6.4.9.6 Parameters

The user parameter is used to set the working mode of the module. It is written to the controller when
the project is loaded. It is not read every scanning cycle. Each parameter has a default value (default),
which can be changed according to project requirements. After the parameter value is changed, you need
to download it all to take effect.

In autothink configuration software, double-click the LK716 tree node under hardware configuration to
open the "device properties” dialog box. As shown in the figure, LK716 user parameters have 12 bytes.
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Device Properties

Uzer parameter bytes: 12

Inputfoutput selection EIEEEEEN == |

Name “alue Dreclaration s
CH1 State Enable hd Bit[0} 1 0,1
CH2Z State Enable ﬂ Bit{1) 1 0,1
CH3 State Enable ﬂ Bit(2) 1 0,1
CH4 State Enable ﬂ Bit(3) 1 0,1
CHS State Enable ﬂ Bit(4) 1 0,1
CHE State Enable ﬂ Bit(5) 1 0,1
CHT State Enable j Bit(g) 1 0,1
CHa State Enable j Bit(7) 1 0,1
CHS State Enable j Bit[0} 1 0,1
CH10 State Enable ﬂ Bit{1) 1 0,1
CH11 State Enable ﬂ Bit(2) 1 0,1
CH12 State Enable ﬂ Bit(3) 1 0,1
CH13 State Enable ﬂ Bit(4) 1 0,1
MHA A Clata Frnahla Tl A#FCLY 4 N4 ~
£ >

OK | Close

User parameter setting of LK716 module

Definition of user parameters of LK716 module

Parameter name

Parameter meaning

Parameter value

CHn State(n=1~32)

Channel status

Enable: (default)
Disable

CHn Fault Mode State(n=1~32)

Set the failure mode of the channel

Hold Last State: (default)
Fault Mode State

CHn Fault Mode Output(n=1~32)

Channel failure mode setpoint

OFF: (default)

ON: close

402




r&ﬂs}

6.4.9.7 Technical Specifications

LK716 32 channel transistor type digital output module

System power supply

Operating Voltage

24VDC (-20%~+20%)

System Power Consumption (Max

60mA@24VDC

Reverse connection protection

Support system power reverse connection protection

Rated Voltage of Field Power Supply

working voltage

24VDC (-20%~+20%) , 2-way independent field power supply

Reverse connection protection

Support on-site power reverse connection protection

Channel output

Number of channels

32 channels (16 channels in one group, 2 groups in total)

Channel enable

1. Any channel can be configured with or without enabling
2. When the channel is not enabled, the channel remains disconnected

3. The default is channel enable

Channel Type

MOS

Output mode

Source

Load capacity

0.5A single channel (resistive load))

ommon end overcurrent capacity

2A each group

Leakage current in off state

0.5 mA single channel

Channel conduction voltage drop

<1.5V

Maximum switching frequency

Resistive load < 50Hz

Inductive load < 0.5Hz

Lamp load < 5Hz

Output delay time OFF—ON 1ms (Max)
ON—OFF 1ms (Max)
Hot plug Support

Module data output mode

Module cold start

Initialize value

During module hot start

Output hold

After module configuration change

Output hold

System power failure

Fault preset / hold

Communication was interrupted and
returned to normal

Normal output

Module communication lost

Fault preset / hold

Load type

Load type

Resistance, inductance
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LK716 32 channel transistor type digital output module

Module failure

Fault isolation

1. Fault isolation between channels and groups
2. Fault isolation between modules

Module fault type

1. PROFIBUS DP network single DP1 network or single DP2
network fault

2. Channel field power failure

3. System power failure

Field power failure threshold

17V+£1V (2-way)

System power failure threshold

17vV+1V

Channel short circuit protection

Support, (short circuit current threshold: 1.8A)

Isolation voltage

Field to system

500V AC test for 1min, leakage current 5SmA

communication

DP master card model

LK235 LK234 LK249 LK202 LK205 LK207 LK210

agreement

Profibus-DP

Dual network redundancy

Support

Baud rate

3Mbps, 1.5Mbps. 500Kbps. 187.5Kbps. 93.75Kbps. 45.45Kbps.
31.25Kbps, 19.2Kbps. 9.6Kbps,

physical characteristics

Installation Position

Extension backplane

Protection Key El

Enclosure Protection IP20

Module Dimension (W*H*D) 35mmx107mmx100mm
Weight 2009

Environmental Adaptability

Operating Temperature -20~70°C

Operating Humidity

5%~95%, with no condensation

Storage Temperature

-40~70°C

Storage Humidity

5%~95%, with no condensation
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6.4.10 LK720 10~265VAC/5~125VDC 8-way Normally Open

Relay Output Module

6.4.10.1 Basic Features

8 channels of relay outputs, non source open contact
DC voltage range: 5~125VDC

AC voltage range: 10~265VAC@47~63Hz

Support Profibus-DP slave station protocol

Fault mode safety Output

Output readback diagnosis

Inter-channel isolation

System-to-field Isolation

Supports hot swap

6.4.10.2 Operation Principles

The controller writes the output data into the memory of LK720 through Profibus-DP bus. These data
control the drive circuit closing or opening the relay contact to drive the load in the output circuit.

As shown in figure, the relay is in a constantly open status.
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LK720 Channel Interface Circuit
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6.4.10.3 Indicators

Definition of LK720 Indicators

Name Status|Description
On The communication is established, the module works well
RUN indicator (green) Flash |Communication is not established or communication error

Off  |The module is not powered on
On The channel is conducted
Off The channel is disconnected

01~08 channel indicators (yellow)

Specifications of RUN green light are as follows:

B After the power is on, the module waits for initialization data while the green light flashes with a
frequency of 4 times per second.

B After the initialization is completed, the green light is constantly on to indicate the module in normal
operation; if any error occurs in the initialization, then the communication is not established and the
green light keeps flashing. Then, communication parameter settings shall be checked.

H  In normal communications, green light is constantly on; when communication breaks, green light
flashes while the module automatically enters fault mode; when communication is re-established, the
green light is constantly on again and the module automatically exits fault mode.

6.4.10.4 Wirings

LK720 output contact points are dry contacts; hence it requires field power supply to drive optical
coupler output. The field power supply can be a 5~125VDC power or a 10~265VAC power, which is
selected according to different types of the load.

LK720 module is installed on LK series backplanes. LK720 module is wired through the
correspondence terminals under the local backplane installation slot. The relationship between each
channel and terminal is shown in figure. The 8 channel outputs can share a field power supply when there
is no isolation between channels. They can also connect to separate field power supplies when the
channels are isolated from each other.
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In the wiring, the following shall be noted:

B The field power supply can use both DC power and AC power.

B Signals of each channel are connected to the wiring terminals through 2 cables without distinguish
between positive and negative.

B When module employs single power supply, there is no isolation between channels; when module
employs multiple power supplies, there is isolation between channels using different power supplies.

B A single terminal shall not be connected to many wires; therefore multiple-point connection can be
established through transferring terminal board.

B Terminal 17 and 18 shall not be connected in the wiring.

6.4.10.5 Functions

6.4.10.5.1 Output Enable

Please see Output Enable of LK710.

6.4.10.5.2 Communication Failure

Please see Communication Fault of LK710.

6.4.10.6 Diagnosis

As an | / O slave of HolliTCP protocol, refer to LK234 Diagnosis for diagnostic information.

As an |/ O slave of POWERLINK protocol, refer to Overview of Diagnosis Information for diagnostic
information.

6.4.10.7 Parameters

User parameters are used to configure the module‘s operating mode. They are written into the
controller during the download of user program and will not be read in every scanning circle. Each
parameter has a default value that can be changed according to requirements of the project. User
parameters do not support online modification; therefore they can only be effective after the full download.

LK720 user parameter has 3 bytes (ByteO~Byte?2):

table of LK720 User Parameters

Parameter Name Meaning Value
0: Output Hold (default)
Fault Mode Output Fault mode output setting 1: Output the failure mode
settings
CH1 Fault Mode State~CH8 Fault Mode Fault mode settings for Channels 0: OFF (default)
State 1~-8 1: ON
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6.4.10.8 Data Area

The input data is the one that is updated data that is uploaded from the slave station in each scanning
period. The output data is the one that is sent by the controller module to the slave station in each
scanning period, which can be modified online when running the user program.

LK720 contains 8 channels BOOL output data and 8 channels BOOL input data. Channels 1 ~8 as
output data control the close and open of channels. Channel 9~16 as the input data feed back current
state of channel. The channel read-back data returns the channel output status to the controller module for

programming.

6.4.10.9 Technical Specifications

LK720 10~265VAC/5~125VDC 8-way Normally Open Relay Output Module

System Power Supply

Power Supply Voltage

24VDC(-10%~+10%)

Power consumption

140mA max.@24VDC

Output Channel

Number of Channels

8 channels

Signal Type

Non source open contact

Valid load voltage range

10~265VAC@47~63Hz/5~125VDC

Resistance load

5~30VDC@2A
Load voltage range (load control) 48VDC@0.5A
100VDC@0.2A
125VAC@2A
240VAC@2A
Resistance load Inductive load
2A@5~30VDC 2A@5~30VDC
Rated output current (stable status) 0.5A@48VDC 0.5A@48VDC
0.2A@100VDC 0.2A@100VDC
2A@125VAC 2A@125VAC
2A@240VAC 2A@240VAC

Rated power (stable status)

Resistance load

Inductive load

125VAC,250W max.

125VAC,250W max.

240VAC,480W max.

240VAC,480W max.

30VDC,60W max.

30VDC,60W max.

48VDC,24W max.

48VDC,24W max.

100VDC,20W max. 100VDC,20W max.
Minimum load current 10mA/point
Maximum OFF-state Current Leak 1.5mA
Initial contact resistance 30mQ

Maximum connection frequency at
rated load

6 times / minute

Minimum connection frequency at rated
load

1200 times / minute

Bounce time

1ims

Operating time

5ms
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LK720 10~265VAC/5~125VDC 8-way Normally Open Relay Output Module

Release time

ims

Relay contact life span
Resistance load

200, 000 times

Inductive load 30, 000 times
Maximum Output Delay Time

OFF—ON 10ms
ON—OFF 10ms

Configurable fault mode output state
of each point

Hold Last State (default); ON of OFF

Isolation Voltage
Field to System
Channel to channel

1000VAC@1min, Current Leak 5mA
1000VAC@1min, Current Leak 5mA

Hot Swap
Hot Swap Supported
Communication Bus
Protocol Profibus-DP
1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate .
9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Features

Mechanic Keys to Prevent Incorrect
Insertion

D3

Installation

Expansion backplane

Dimension

Width x Height x Depth = 35mmx100mmx100mm

Casing Protection Level

IEC60529 1P20

Weight 2109

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.11 LK410 8-Channel Voltage Type Analog Input Module

6.4.11.1 Basic Features

8-channel voltage inputs

Over-limit alarm

Over range alarm

Line broken detection

Applicable range:-10V~10V/0~10V/0V~5V
Max. measurable range:-10.25V~10.25V/0V~10.25V/0~5.125V
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Support Profibus-DP slave station protocol

|
B |solation between the system and the field channel
B Field calibration function

[ |

Hot swapping

LK410 Module Schematic Diagram

6.4.11.2 Operating Principle

Filed side i System side
: : . 24VDC
The details - is shown : Isolated :
in below Figure DC/DC
3 DC/DC
C H” A/D
ot Micor-
CH3 4* >—{ Converter Optos coift?tl)ller Backplane
CH4— >
HS —— ] |
(‘H‘ - ﬁ— Input data
CHO6 [ c AXD‘ _ < ‘ Configuration data
CH7 —— >—— Couvertel <— Control
CHS —| > i

LK410 Input Circuit Block Diagram
The module is powered by 24VDC voltage which is converted to £15VDC by isolated DC/DC

converter.

As shown in the following figure, the module converts an analog voltage into a digital value via voltage
conversion, filtering, A/D, and signal is read by the module's microprocessor after photoelectric isolation,
and sent to the controller via Profibus-DP bus.
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6.4.11.3 Indicators

There are two status indicators on the front panel of the module: the green indicator RUN and the
yellow indicator CAL. The RUN indicator indicates the communication status between the module and the
controller. CAL indicator indicates the calibration process of the module(Calibration model is not
introduced in this article, please contact HollySys service agencies if necessary).

Definition of LK410 Indicators

Type Status|instructions

On communication has been established and module working properly

Flash |Communication has not been established or communication error

Off  [Module is not powered on or module’s faulty

On In calibration mode, in the process of calibration

Flash |In calibration mode, but calibration is not conducted

Off No power on or no communication established or the module does not in calibration mode

RUN indicator
(Green)

CAL indicator
(Yellow)

B Running mode

o  When powered on, the module waits for initialization data, the green indicator flashes, and the
flashing frequency is 4 times per second.

o When the initialization is complete, the module is running normally and the green indicator is on.
If the initialization data is incorrect, the communication cannot be established and the green
indicator will remain flashing. Inspect that if the DP connection is correct and the communication
parameters (communication rate, communication station number) are set correctly.

o  When the module is working normally, the green indicator is on; while the communication is
interrupted and the green indicator flashes. After the communication is reestablished, the green
indicator will turn on again.

o When the module is in running status, the yellow light is off.
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Definition of LK410 Indicators in Running Mode

RUN light|CAL light|Description
RUN modeOﬁ Off Not powered on
Flash Off Communication is not established or communication error
On Off The communication has been established and the module is working properly

6.4.11.4 Wirings

The LK410 module is mounted on the expansion backplane.

Definition of LK410 Backplane Terminals

Terminal number

Channel number — - - -
Positive terminallNegative terminal

1 01 02

2 03 04

3 05 06

4 07 08

5 09 10

6 11 12

7 13 14

8 15 16
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Shield

U >

Backboard Terminal Wiring Schematic Diagram

When wiring, pay special attention to the following:
B Two-row 18 terminals are fixed on the backplane, just below the LK410 module’s mounting position.

B Odd terminals are connected to the positive terminal of the voltage signal; even terminals are
connected to the negative terminal of voltage signal.

B Each Al signal of field circuit is connected to the terminal with two wires (shielded cable).

B The terminal “17" and "18" are not use, which prohibited wiring.

6.4.11.5 Measured data output format

As shown in the following table, the measurement data of the Al channel reported by the LK410 is
represented by 2-byte positive integer digital code (decimal 0 to 65535). The range (-10.25 ~ +10.25V) is
divided into two sections, and positive voltage (0 ~ 10.25V) corresponds to the decimal digital code (0 ~
32767), the negative voltage (-10.25V ~ 0) corresponds to the decimal digital code (32768 ~ 65535).

Corresponding Relationship between LK410 Input Voltage and Digital Code

Max. measurable range

Decimal digital code

-10.25~+10.25V|O~10.25V

0~32767
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Max. measurable range Decimal digital code
[-10.25Vv~0V[32768~65535

0~10.25Vv 0~65535

0~5.125V 0~65535

The conversion formula between the measurement data of the range (-10.25 ~ + 10.25V) and the

physical quantity is as follows:

Positive voltage 0 ~ + 10.25V: voltage value (V) = measurement data / 32767 x 10.25
Negative voltage -10.25 ~ 0V: Voltage value (V) = (measurement data -65535) /32767 x 10.25

By calling the function block HEX_ENGIN of the Analog signal Processing Functions library in the

programming software AutoThink, it can convert the 2-byte measured data into the engineering data.
Refer to HEX_ENGIN for the specific application of the function blocks.

When setting the upper alarm limit and lower alarm limit in the user parameter, it is needed to convert

the voltage signal into decimal digital code and then fill in. Different ranges correspond to different
conversion method of digital code.

For the range of 0 ~ 10.25V, 0 ~ 5.125V, conversion formula of corresponding value of signal:
Corresponding code value = voltage signal x 65535 / full scale value.

For example, the channel 1, if the range "0 ~ 10.25V" is selected and over-limit enables, the user
defines the upper limit voltage as 10V, the lower limit voltage as 5V, then the alarm upper limit = 10 x
65535 / 10.25 = 63936, the alarm lower limit = 5 x 65535 / 10.25=31968, the relevant user parameter
settings are shown in the following figure.

CHl Input Eange 0™10. 25y ;I In=1gneds 16 IE,J ‘
CHI lpper Limit Exceeded #larm Enable j Bit (D) 0O 0,
CHl Lower Limit Excesded Alarm Enable j Bit (D) 0O 0,
CHl Upper Limit ¥alue E3956 Inzignedlf 32TET
CHl Lower Limit ¥alue 31965 Unz1znedls 0 0O-I

Example of Parameter Setting of Over-limit Alarm with Selected Range
For range of -10.25 ~ +10.25V, the conversion formula of signal corresponding code value:

Positive voltage range (0 ~ 10.25V): Corresponding code value = Positive voltage signal x 32767 /
10.25.

Negative voltage range (-10.25 ~ 0V): Corresponding code value = 65535 + (negative voltage signal x
32767 /10.25).

For example, the channel 3, if the range of "-10.25 ~ +10.25V" is selected and the over-limit alarm
enables, the user defines the upper limit voltage 10V, the lower limit voltage -10V, then the alarm
upper limit = 10 x 32767 / 10.25 = 31968, the alarm lower limit = 65535 + (- 10 x 32767 / 10.25) V =
33567, the relevant user parameter settings are shown in the following figure.

415



r&ﬂs}

CH3 Input Range

CH3 Upper Limit Exceeded Alarm

CH3 Lower Limit Exceeded Alarm

CHZ Upper Limit Value

CHZ Lower Limit Value

-10.25™10, 5%

Enable

Enable

31985

3356T

=l Unsignedd 16 16,

Ll Eit (2] O 0,
Ll Eit (2] O 0,

Uns1znedlf 32TET

In=1gznedlf 0 O0-

Example of Parameter Setting of Over-limit Alarm with Selected Range

6.4.11.6 Diagnosis

The input channel of LK410 can detect over range, over-limit and line broken, which are channel
diagnosis features. Power input channel can implement field power down detection, which is device

diagnosis. After calling the function block sysGetDPSlaveState (Get Diagnosis of DP Slave), the channel

diagnosis data and the device diagnosis data reported by LK410 are saved into the output parameter

DiagData in the function block.

Diagnostic information of LK410 up to 28 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes

are identification diagnosis and 24 bytes are channel diagnosis. For eight channel of LK410, The
diagnosis information for each channel is 3 bytes.

B Device diagnosis information

The device diagnosis data is 0x02,0x00 indicates that there is no fault on the current device.

The device diagnosis data is 0x02, 0x01 indicates that the current device has channel fault.

Device diagnostic data of 0x02, 0x03 indicates that the current device has a channel failure and an

error.

B |dentification number diagnostic information

When there is diagnosis information reported, the 2-byte identification number diagnosis information

is 0x42, 0x01.

B Channel diagnosis information

The channel diagnosis information is shown in the following table.

Specifications for LK410 Channel Diagnosis Information

Diagnosis Information Meaning
. . . .. [Bit4~
Bit Bit7 |Bit6 |Bit5 BitO
The first byte  [Head 0x80 Decimal online value 128
The second 01 Fault channel no. 1~8
byte VO type/channel (Input) (Channel) Decimal online value 64~71
ch I faul 2 Under range, Decimal online value is 162
The third byte annel data type/fault 101 (Word) |3 Over range, Decimal online value is 163
type - - - -
6 Line broken, Decimal online value is 166
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Diagnosis Information Meaning

Upper limit exceeded, Decimal online value is
167

Lower limit exceeded, Decimal online value is
168

Channel fault recovery, Decimal online value is
160

Example:

Channel diagnosis data 0x80, 0x42, 0xA6 indicates that channel 3 has line broken alarm.
Corresponding online value is 128, 66, 166.

As an | / O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.11.7 Over Range Alarm

The LK410 module has the function of over range alarm. When the input signal is out of the selected
range, the channel diagnostics area will report over range. When the signal is restored within the range, it
reports fault recovery.

The LK410 module reports diagnostic data only when over range occurs and recovery.

It is important to note that for the LK410 module, the effective range is not the maximum measurable
range. When the input signal is out of range, it does not necessarily exceed the maximum measurable
range.

When over the range, if not beyond the maximum measurable range, the channel measurement data
reports the current signal corresponding code value; If beyond the maximum measurable voltage, the
channel measurement data reports the maximum measurable voltage corresponding code value within the
range; if lower than the minimum measurable voltage, the channel measurement data reports the
minimum measurable voltage corresponding code value within the range.

Definition of LK410 Over Range

s Overrange

Over Range|Underrange
-10v~10v|> 10v <-10v
0~10v >10v <0v
0~5v > 5v <0v
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Underrange alarm trigger

A Corresponding decimal counts

65535

Input voltage signal

-10.25V~+10.25V

-10.25V 10V

N

TOvioasy T Range

y
Available range

_

Maximum measurable range

LK410 Over Range Alarm Diagram

As the selected range is different, the diagnostic processing of the modules is different when over
range occurred, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis byte reports 0xAO.

Processing Method of LK410 Over Range Alarm under Different Ranges

Maximum measurable
range

Effective
range

Overrange
type

Overrange processing

-10.25V~10.25V

-10V~10V

Over range

The channel diagnostic byte reports 0xA3
10 ~ 10.25V, channel measurement data reports the
corresponding code value 31967 ~ 32767
> 10.25V, channel measurement data reports 32767

Underrange

The channel diagnostic byte reports 0xA2

-10.25V ~ -10V, the channel measurement data reports the
corresponding code value 32768 ~ 33568

<-10.25V, channel measurement data reports 32768

0~10.25V

0~10V

Over range

The channel diagnostic byte reports 0xA3
10 ~ 10.25V, channel measurement data reports the
corresponding code value 63937 ~ 65535
> 10.25V, channel measurement data reports 65535

Underrange

The channel diagnostic byte reports 0xA2
Channel measurement data reports 0

0~5.125V

0~5V

Over range

The channel diagnostic byte reports 0xA3

5 ~ 5.125V, the channel measurement data reports the
corresponding code value 63937 ~ 65535

> 5.125V, channel measurement data reports 65535

Under range

The channel diagnostic byte reports 0xA2

Channel measurement data reports 0

6.4.11.8 Over-limit Alarm

LK410 module has the function of over-limit alarm. Within the selected range, the user can set the
upper and lower alarm limits of the input signal. When the input signal is out of the limited range, that is,
higher than the alarm upper limit or lower than the alarm lower limit, the channel diagnostic byte reports
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over-limit; When the signal is recovered to the limit range, it then reports fault recovery.

The LK410 module reports the diagnostic data once only when the over-limit occurred and recovery of
over-limit . As shown in table, the alarm upper limit voltage must be greater than the lower limit voltage;
otherwise the LK410 module cannot correctly report the diagnostic information.

Value Range of LK410 Over-limit Alarm

Range |Alarm Signal

-10v~10 V|10 V > Upper Limit Voltage > Lower Limit Voltage >-10 V
0~10V (10 V > Upper Limit Voltage > Lower Limit Voltage >0 V
0~5V 5 V > Upper Limit Voltage > Lower Limit Voltage >0 V

The alarm value in the configuration is the digital code corresponding to the measured signal within
the selected range, indicated by a two-byte positive integer code (decimal 0 to 65535). The value range of
upper limit of alarm: 1 ~ 65535, the default 32767, the value range of lower limit of alarm: 0 ~ 65534, the
default 0, the calculation formula as shown in table.

LK410 Alarm Digital Code Calculation

Range Alarm upper limit(decimal) Alarm lower limit (decimal)
110.25\/-10.25~0V 65535+(Upper limit voltagex32767/10.25)65535+(Lower limit voltagex32767/10.25)
0~10.25V [Upper limit voltagex32767/10.25 Lower limit voltagex32767/10.25
0~10.25V Upper limit voltagex65535/10.25 Lower limit voltagex65535/10.25
0~5.125V Upper limit voltagex65535/5.125 Lower limit voltagex65535/5.125

Whether the over lower limit alarm function can be set by parameter CH1 ~ CH8 Lower Limit
Exceeded Alarm and whether the over upper limit alarm function can be set by parameter CH1 ~ CH8
Upper Limit Exceeded Alarm, and default is disable. After the alarm is enabled, alarm lower limit and alarm
upper limit are set by parameter CH1 ~ CH8 Lower Limit Value and CH1 ~ CH8 Upper Limit Value.

Over-limit alarm enable, alarm upper limit, alarm lower limit of 8 input channels shall be set
respectively without interfere with each other. If the over-limit alarm enabled and over range occurred at
the same time, LK410 reports over range.

exceed upper

4 owverrange alarm limit alarm

F'.angel_ i+ \h

upper limitf~ — — — — — = - == fai

PREIT] exceed upper L recovery
Alarm Lt alarm a4 = _ _

upper hmit
Alarmn L -2 F_ .

lower limit

Range d lower limit al

lower limit exceed lower limit alarm

LK410 Over-limit Alarm Diagram

When an input channel signal beyond the limit:
Beyond upper limit, channel diagnostic byte reports OXA7

Beyond lower limit, channel the diagnostic byte reports OxA8
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B The channel measurement data reports the current signal corresponding code value

B The signal is recovered to the normal range and the channel diagnostic byte reports 0xAO.

6.4.11.9 Line Broken Detection

The LK410 module has a line broken detection function.

As shown in figure, the signal channel is connected with a 10MQ pull-up resistor. The LK410 conduct
the line broken diagnosis by detecting changes of input voltage between the two wiring terminals. If there
is a fault, the fault status is reported to the controller in the form of diagnostic data.

When line broken occurs in the input channel, the positive voltage of the channel is pulled up to + 15V,
the negative end of the channel is pulled down to -15V, the voltage difference at the input end of the AD
converter reaches the maximum value, and the channel diagnostic byte reports line broken; after line
broken recovery, it reports Fault recovery.

= Pull-up resistor

<

Shield

/ I's
—

Voltage 5 A/D |
modulator| | TUteT Converter | |

,
p
AN
—

A
Vi
W

< Pull-down resistor

M

LK410 Line Broken detection schematic diagram

The LK410 module reports the diagnostic data only once when line broken occurred and line broken
recovery. Whether conduct line broken alarm, configuration optional and the default is disable. If the input
channel is not wired, it is considered as line broken. It is recommended to disable line broken alarm
function for channel not used, that is, the default value of the Line Break Alarm is maintained and
forbidden to modify.

When a channel is broken:
Channel diagnostic byte reports line broken value 0xA6
Channel measurement data reports 65535 or 32768 (-10.25 ~ 10.25V range)

Atfter the line broken is recovered, the channel diagnostic byte reports 0xAQ
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6.4.11.10 Parameters

The user parameter is used to set the mode of operation of the module and is written into the
controller when the project is downloaded. It is not read by each scan cycle. Each parameter has a default
value, which can be changed according to the engineering requirements. User parameters do not support
online modification, modification takes effect only by full download.

The LK410 module has a total of 46 bytes of user parameters.

LK410 User Parameter List

Parameter Name

Parameter Description

Parameter Value

Digital filter mode selection

0=No Filter, No filtering is performed
1=10Hz Filter, Interference filtering on 10Hz

Filter Mode arameters 2=50Hz Filter, Interference filtering on 50Hz(default)
P 3=60Hz Filter, Interference filtering on 60Hz
4=400Hz Filter, Interference filtering on 400Hz
0: Fast, the fastest sample rate
Sample Rate Sample rate selection 1: Normal, Drift inhibit function enable, but the internal sampling

time is doubled (default)

CH1 Input Range

CH1 Range Selection

CH2 Input Range

CH2 Range Selection

CHS3 Input Range

CH3 Range Selection

CH4 Input Range

CH4 Range Selection

16=-10.25~10.25V range(default)

CHS5 Input Range

CH5 Range Selection

17=0~10.25V range
18=0~5.125V range

CH6 Input Range

CH6 Range Selection

CH7 Input Range

CH7 Range Selection

CHS8 Input Range

CH8 Range Selection

CH1 Digital Filter

CH1 Software Filtering
Selection

CH2 Digital Filter

CH2 Software Filtering
Selection

CH3 Digital Filter

CH3 Software Filtering
Selection

0= None, no software filtering (default)

CH4 Digital Filter

CH4 Software Filtering
Selection

1 =4 Points, Choosing the latest four historical data

CHD5 Digital Filter

CH5 Software Filtering
Selection

2 =8 Points, Choosing the latest eight historical data

3 =16 Points, Choosing the latest sixteen historical data

CH6 Digital Filter

CH6 Software Filtering
Selection

CH?7 Digital Filter

CH?7 Software Filtering
Selection

CHS8 Digital Filter

CH8 Software Filtering
Selection

CH1 Upper Limit
Exceeded Alarm

CH1 Upper Limit Exceeded

Alarm Enable

CH1 Lower Limit
Exceeded Alarm

CH1 Lower Limit Exceeded

Alarm Enable

CH2 Upper Limit
Exceeded Alarm

CH2 Upper Limit Exceeded

Alarm Enable

0:Disable,(default)
1:Enable

CH2 Lower Limit
Exceeded Alarm

CH2 Lower Limit Exceeded

Alarm Enable

CH3 Upper Limit
Exceeded Alarm

CH3 Upper Limit Exceeded

Alarm Enable

CH3 Lower Limit

CHS3 Lower Limit Exceeded
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Parameter Name

Parameter Description

Parameter Value

Exceeded Alarm

Alarm Enable

CH4 Upper Limit
Exceeded Alarm

CH4 Upper Limit Exceeded
Alarm Enable

CH4 Lower Limit
Exceeded Alarm

CH4 Lower Limit Exceeded
Alarm Enable

CH5 Upper Limit
Exceeded Alarm

CH5 Upper Limit Exceeded
Alarm Enable

CH5 Lower Limit
Exceeded Alarm

CH5 Lower Limit Exceeded
Alarm Enable

CH6 Upper Limit
Exceeded Alarm

CH6 Upper Limit Exceeded
Alarm Enable

CH6 Lower Limit
Exceeded Alarm

CH6 Lower Limit Exceeded
Alarm Enable

CH7 Upper Limit
Exceeded Alarm

CH7 Upper Limit Exceeded
Alarm Enable

CH7 Lower Limit
Exceeded Alarm

CH7 Lower Limit Exceeded
Alarm Enable

CH8 Upper Limit
Exceeded Alarm

CH8 Upper Limit Exceeded
Alarm Enable

CH8 Lower Limit
Exceeded Alarm

CH9 Lower Limit Exceeded
Alarm Enable

CH1 Upper Limit Value

CH1 Alarm Upper Limit
Setting

CH1 Lower Limit Value

CH1 Alarm Lower Limit
Setting

CH2 Upper Limit Value

CH2 Alarm Upper Limit
Setting

CH2 Lower Limit Value

CH2 Alarm Lower Limit
Setting

CH3 Upper Limit Value

CH3 Alarm Upper Limit
Setting

CH3 Lower Limit Value

CH3 Alarm Lower Limit
Setting

CH4 Upper Limit Value

CH4 Alarm Upper Limit
Setting

CH4 Lower Limit Value

CH4 Alarm Lower Limit
Setting

CHS5 Upper Limit Value

CH5 Alarm Upper Limit
Setting

Alarm lower limit range:0~65534
Alarm upper limit range:1~65535
Alarm lower limit :0

Alarm upper limit:32767

The calculation method is shown in
Measured Data Output Format

CH5 Lower Limit Value

CH5 Alarm Lower Limit
Setting

CH6 Upper Limit Value

CH®6 Alarm Upper Limit
Setting

CH6 Lower Limit Value

CH®6 Alarm Lower Limit
Setting

CH7 Upper Limit Value

CH7 Alarm Upper Limit
Setting

CH7 Lower Limit Value

CH7 Alarm Lower Limit
Setting

CH8 Upper Limit Value

CH8 Alarm Upper Limit
Setting

CH8 Lower Limit Value

CH8 Alarm Lower Limit
Setting

CH1 Line Break Alarm

CH1 Line Break Alarm

Enable

0:Disable,(default)

1:Enable
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Parameter Name

Parameter Description

Parameter Value

CH2 Line Break Alarm

CH2 Line Break Alarm
Enable

CHS3 Line Break Alarm

CH3 Line Break Alarm
Enable

CH4 Line Break Alarm

CH4 Line Break Alarm
Enable

CH5 Line Break Alarm

CHS5 Line Break Alarm
Enable

CH6 Line Break Alarm

CHB6 Line Break Alarm
Enable

CH7 Line Break Alarm

CH7 Line Break Alarm
Enable

CHS8 Line Break Alarm

CH8 Line Break Alarm
Enable

6.4.11.11 Technical Specifications

LK410 8-Channel Voltage Type Analog Input Module

System power supply

Supply Voltage

24VDC(-10%~+10%)

Power consumption 100mA@24VDC

Input channel

Channel number 8

Range code 16 17 18
xﬂ’é'é““m measurable -10.25~0V 0~10.25V 0~10.25V 0~5.125V
Reported data format 32768~65535 0~32767 0~65535 0~65535

ADC resolution rate

16 bits

Sampling period (full
channel scan time)

<480ms(No software filtering)

Input resistance

>1MQ

Step response

It takes less than 1s to reach the 90% of the target value.

Differential mode rejection

ratio

30dB

Common mode rejection
ratio

100dB

Measurement accuracy

0.1% F.S.@25°C

Calibration accuracy

0.03% F.S.@25°C

Temperature drift

+25ppm/°C

Field and system isolation

voltage

500VAC@1min, leaking current 5mA

Fault diagnosis and hot swapping

Overrange alarm

The signal range is exceed the upper limit of the range or the lower limit of the range.
The diagnostic byte reports OxA3 / OxXA2.

Over-limit alarm

The signal range exceeds the alarm upper limit / alarm limit and the diagnostic byte
reports OXA7 / OxA8.

Disconnection detection

Fault occurs, diagnostic byte reports 0xA6, channel measurement data reports 65535 or

32767
Hot swapping Supported
Communication bus
Protocol |Profibus-DP
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LK410 8-Channel Voltage Type Analog Input Module

Baud rate

1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps, 9.6Kbps
adaptive

Medium

Communication bus is connected to the backplane through euro connector, hot
redundant communication media.

Physical characteristics

Protection Key

AO

Installation position

Expansion backplane

Module Dimension (W*H*D)

35mmx100mmx100mm

Enclosure protection class |IEC60529 IP20

\Weight 190g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.12 LK411

8-channel Current Type Analog Input Module

6.4.12.1 Basic Features

Field calibration
Over-limit alarm

Over range alarm

Hot swapping

8-channel current input
Applicable range: 0~20 mA/4~20 mA
Max. measurable value: 0~20.58 mA/4~20.58 mA

Line broken detection

Isolation between the system and the field channel
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LK411 Module Schematic Diagram

6.4.12.2 Operating Principle

Field i Systerm
24vDC

) DC.{DC

insulating converter

' ! DC/DC
CHI ' ?
CH2 I Filter AD Optoelectranic
CH3 converter ; ) Microprocesser & = Backboard

isalation
CH4
—

CHS | J {—E— Input data
- «———— Configuration data
CH6 Y Filter AD :
CH7 converter ’ «—+— Control
CH8 —— :

Internal Structure Block Diagram of LK411

The 24 VDC system power supply of the LK411 module supplies the power to the field interface
circuit by outputting 5 VDC via isolated DC/DC. The interface circuit is connected to other circuits by using
opto-isolators, thus realizing the isolation between the field circuit and the system.

For the channel interface as shown in figure, the current signal is converted into a digital signal via
current/voltage conversion, filtering and A/D conversion. Via optoelectronic isolation, it is read by the
microprocessor of the module, then uploaded to the controller module via the DP bus.

425



ywza

L
-

]
Fa
2

Shield

AN

A1
R sampling AD Photoelectric
resistance isalation

0-20.58ma M
420 58mA

1190

A

LK411Channel Interface Circuit Diagram

6.4.12.3 Indicators

There are two status indicators on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator indicator, indicating the communication status
between the module and the controller module. The CAL indicator is the calibration indicator, indicating the
calibration process(Calibration model is not introduced in this article, please contact HollySys service
agencies if necessary).

Definition of LK411 Indicators

Name

Status|Description

(green)

RUN indicator

On The communication is established, and the module works well
Flash [The communication is not established or incorrect.
Off  |The module is not powered on or fault.

indicator
(yellow)

CAL Calibration

On In the calibration and detection mode, undergoing calibration and detection
Flash |In the calibration no detection mode, but undergoing no calibration and detection

It is not powered up or the communication is not established or the module does not in
Off S -
the calibration and detection mode

B Running Mode

O

Immediately after being powered on, the module waits for the initialized data, with a green
indicator flashing based on a frequency of 4 times/second.

Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the DP is connected properly
and the communication parameters (communication rate, communication station No.) are set
properly.

When the module works well, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the
green indicator is turned normally on again.

The yellow indicator is normally off when the module is in the running mode.
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Definition of LK411 Indicators in Running Mode

RUN indicator|CAL indicator|[Meaning
. Off Off Not powered up
Running Mode Flash Off The communication is not established or incorrect.
On Off The communication is established, the module works well

6.4.12.4 Wirings

The output channel of LK411 does not supply power externally. When connected to a transmitter
based on the two-wire system, a separate 24 DC field power supply is provided separately externally to
the transmitter. To ensure the isolation between the field and the system, the field power supply shall be
configured separately and cannot be commonly used as the power supply for the backplane.

The LK411 module is installed on the extension backplane.

Definition of LK411 Backplane Terminals

Sequence of Terminals
Channel No. — - - - - -
Positive Terminal of Power input|Negative terminal of Power input
1 01 02
2 03 04
3 05 06
4 07 08
5 09 10
6 11 12
7 13 14
8 15 16
4-wire transmitter Shield

cﬂ)‘

OO000000C

oo

E

. = . ch 1
| d I
—_——

Z-wire transmitter

]

]

nooooodn

= = =

i

(lolelelelelela)
o o o o [

Backplane Terminal Wiring Schematic Diagram

Pay attention to the following during wiring:

B The two-row 18-channel terminals are fixed on the backplane, right located under the installation
position of the LK411 module.

B Each Al signal is separately connected to the terminals via two conductors (shielded cable) in the field.

B The output channel does not supply power to the transmitter. When connected to a transmitter based
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on the two-wire system, a separate 24 DC field power supply is provided separately to the transmitter.

B To ensure the isolation between the field and the system, the field power supply shall be configured
separately and cannot be commonly used as the power supply for the backplane.

B Terminals 17 and 18 are not used, with wiring forbidden.

6.4.12.5 Measured data output format

As shown in table, the measured data on the Al channel that is reported by the LK411 module, is
expressed in form of 2-byte positive integer (decimal: 0~65,535) digital code.

Corresponding Relationship between LK411 Input Current and Digital Code

Max. Measurable Range|Corresponding Decimal Digital Code
4~20.58 mA 0~65,535
0~20.58 mA 0~65,535

By calling the function block HEX_ENGIN of the Analog signal Processing Functions library in the
programming software AutoThink, it can convert the 2-byte measured data into the engineering data.
Refer to the HEX_ENGIN for the specific application of the function blocks.

Set the alarm upper limit and alarm lower limit in the [User parameters] in accordance with the
formula set in table, the current signal is converted to a decimal digital code to fill in.

Data Conversion Formula of LK411 Module

Max. Measurable Range|Formula of Corresponding Digital Code
(I—4) x65,535/16.58

(1—4) x65,535/16.58

0<I<20.58 mA I1x65,535/20.58

4<1<20.58 mA

Example: for Channel 3, in case the range is selected as 0~20.58mA, over-limit enabled, user defined
upper current limit: 15mA, lower current limit: 4mA, then Upper Limit Value for Channel 3
=15x%65,535/20.58=47766, Lower Limit Value for Channel 3 =4x65,535/20.58=12,737. Refer to figure for
the relevant user parameter settings.

CHZ Input Range 0720, S8mA ll Unsigneds TO TO, T1
CH3 Upper Limit Exceeded ilarm Enable LI Bit(2) 00,1
CH3 Lower Limit Excesded Alarm Enable -ll Bit(2) 0 0,1
f CH3 Upper Limit ¥Walue 4TTEE In=1gnedl& BS535 1-65535
CH3 Lewer Limit Value 12737 Unzignedl6 0 0-65534

Examples of Over-limit Alarm Parameter Settings Based on Selected Range
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6.4.12.6 Diagnosis

The input channel of LK411 can detect over range, over-limit and line broken, which are channel
diagnosis features. The power input channel is capable of field power loss detection, which is of a device
diagnosis. After calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the diagnosis
data and the device diagnosis data reported by LK411 are saved into the output parameter DiagData in
the function block.

Diagnostic information of LK411 up to 28 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 24 bytes are channel diagnosis. For eight channel of LK411, The diagnosis
information for each channel is 3 bytes.

exlib?_test. Dgdatal

No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard
R . . 0001 Dgdatal0] BYTE 2 FALSE
Device diagnosis g.....ccoos

information o002 Dgdatal1] BYTE 0 FALSE

Identification diagnl:lsis“'I 0003 Dgdatal?] BYTE 66 FALSE

information 0004 |Dgdata[3] BYTE 1 FALSE

0005 Dgdatal4] BYTE 128 FALSE

Channel 1 diagnosis .g.....coce.. 0008 Dodata[5] BYTE B4 FALSE
information

0007 Dgdatals] BYTE 160 FALSE

ooos Dgdata[7] BYTE 128 FALSE

Channel 2 diagnosis .g.....cccen, 0009 Dgdata[g] BYTE 65 FALSE
information

0010 Dgdatalg] BYTE 160 FALSE

0011 Dodatal10] BYTE 128 FALSE

0012 Dgdata[11] BYTE 66 FALSE

0013 Dgdata[12] BYTE 160 FALSE

0014 Dagdatal13] BYTE 128 FALSE

0015 Dodata[14] BYTE &7 FALSE

00186 Dgdatal15] BYTE 160 FALSE

Diagnosis Information diagram

B Device diagnosis information

Device diagnosis data 0x02,0x00 indicates the current device without any fault.

Device diagnosis data 0x02,0x01 indicates that the current device has channel fault.
B |dentification diagnosis information

The 2-byte identification diagnosis information is 0x42,0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK411 Channel Diagnosis Information

Diagnosis Information Meaning
. . . .. |Bitd~
Bit Bit7 |Bit6 |Bit5 BItO
The first byte |Head 0x80 Decimal online value 128
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The second 01 Failed channel no 1~8
byte /O type/channel (Input) (Channel) Decimal online value 64~71
2 Under range, Decimal online value is 162
3 Over range, Decimal online value is 163
6 Line Broken Decimal online value is 166
Upper limit exceeded, Decimal online value is
The third byte g/ginnel data type/fault 101 (Word) 7 167
Lower limit exceeded, Decimal online value is
8
168
Channel fault recovery, Decimal online value is
0 160

Example:

Channel diagnosis data 0x80, 0x42, 0xA6 indicates that channel 3 has line broken alarm.
Corresponding online value is 128, 66, 166.

As an | / O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.12.7 Over Range Alarm

The LK411 module is capable of over range alarm. When the signal goes beyond the selected range,
the channel diagnosis byte reports over range, when the signal is recovered, it then reports fault recovery.

The LK411 module only reports the diagnosis data once separately when over range occurs and is
recovered.

(i)For the LK411 module, the effective range is the max. measurable range. When the output signal
exceeding the range, it may not exceed the Max. Measurable range.

In case of over range while within the Max. Measurable range, the measured channel data then
reports the code value corresponding to the current signal; if more than the Max. Measurable current, the
measured channel data then reports the full range code value OxFFFF; if less than the Min. measured
current, the measured channel data then reports the code value 0x0000.

Over Range Definition of LK411

Over Range

Over Range|Under Range
0~20 mA|>20 mA
4~20 mA|>20 mA  |0<...<4mA

Range

(i)No Under Range Alarm is available in the range of 0~20 mA, with an line broken reported when the
current is less than 0.
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stagnation point for

3
. averrange alarm
Crecimal code value 9

65535 | — — —— —— —————— — ﬂZ

R
stagnation point for

|

| current signal
underrange alarm I

|

|

+ 20.20.58
o, -

" ‘ufalid?rrange .
Max range detected

LK411 Over Range Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over range, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis byte then reports 0xAO.

Handling of LK411 Over Range Alarm Based on Different Ranges

Max. Measurable [Effective Type of Over Handling of Over Range
Range Range Range
The channel diagnosis byte reports 0xA3
20~20.58 mA, the measured channel data reports the code value
0~20.58mA 0~20mA Over Range ranging 63,688~65,535 of the current signal
>20.58 mA, the measured channel data reports 65,535
The channel diagnosis byte reports 0xA3
20~20.58 mA, the measured channel data reports the code value
Over Range . .
4-20.58mMA 1-20mA ranging 63,242~65,535 of the current signal
~20.58m ~<om >20.58 mA, the measured channel data reports 65,535
The channel diagnosis byte reports 0xA2
Under Range The measured channel data reports 0

6.4.12.8 Over-limit Alarm

The LK411 module is capable of over-limit alarm. In the selected range, the user can set Upper Limit
Value and Lower Limit Value of the input signal by his or her own. When the input signal goes beyond the
limit range, that is, higher than Upper Limit Value or lower than Lower Limit Value, the channel diagnosis
byte then reports over-limit. When the signal is recovered to the limit range, it then reports fault recovery.

The LK411 module only reports the diagnosis data once separately when over-limit occurs and is
recovered. It can select whether to give an over-limit alarm during configuration, defaulted to disabled.
Upper Limit Value and Lower Limit Value for each channel are customized. The upper limit current must
be more than the lower limit current. Otherwise, the LK411 module cannot report the diagnosis message
properly.

If over-limit and over range occur simultaneously, only over range is reported.

Range of LK411 Over-limit Alarm Values

Range [Alarm Signal
0~20 mA|20 mA>Upper Limit Current>Lower Limit Current>=>0 mA
4~20 mA|20 mA>Upper Limit Current>Lower Limit Current> 4 mA

The alarm value in the configuration is the digital code value corresponding to the measured signal in
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the selected range, expressed in a two-byte decimal digital code (0~65,535). Range of upper limit value:
1~65,535, defaulted to 65,535; range of lower limit value values: 0~65,534, defaulted to 0. Refer to
Measured Data Output Format for the specific calculation methods.

exceed upper

4 owverrange alarm limit alarm

F‘.angel_ i+ \h

upper limitf— — — — — — = - == fai

PP exceed upper L recovery
Alarm Lt alarm ~a = _ _

upper hmit
Alarm - A ¥ .
lower limit

Range d lower limit al

lower limit exceed lower limit alarm

Over-limit Alarm Schematic Diagram

When certain input channel signal over-limits:
If going beyond the upper limit, the channel diagnosis byte then reports OxA7.
If going beyond the lower limit, the channel diagnosis byte then reports OxAS8.

The measured channel data reports the code value corresponding to the current signal.

If the signal is recovered to the normal range, the channel diagnosis byte then reports Ox0AOQ.

6.4.12.9 Line Broken Detection

The LK411 module is capable of line broken detection.

As shown in figure, the signal channel is connected to a 10 MQ pull-up resistor. The LK411 makes an
line broken diagnosis according to the input voltage change between the two terminals. In case of a failure,
report the fault status in form of diagnosis data to the controller module. When the input channel signal
connection is broken, the voltage at the positive terminal of the channel is pulled up to +5V, the negative
terminal of the channel is pulled down to GND, with the voltage difference at the input terminal of the AD
converter reaching to the max. value. The channel diagnosis byte then reports line broken. After the line
broken is recovered, the channel diagnosis area then reports fault recovery.

The LK411 module only reports the diagnosis data once separately when a line break occurs and is
recovered. It can select whether to give an line broken alarm during configuration, defaulted to disabled. If
the input channel is not connected or connected reversely (with negative current), it can be considered as
broken. It is suggested to disable line broken alarm for channels that are not used, that is, to hold the
default parameter line break Alarm unchanged.

When certain channel is broken:
B The channel diagnosis byte reports line broken fault value 0xA6.
B The measured channel data reports the code value 0x0000.

B After the line broken is recovered, the channel diagnosis byte reports 0xAO.
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LK411 Line Broken Detection Schematic Diagram

6.4.12.10 LK411 Parameters

The user parameter is used to set the operation mode of the module. The controller module written
when downloading the user program may not be read in each scanning period. Each parameter has a
default, able to modify the parameter value according to the project requirements. The user parameter
does not support online modification. The modification takes effect only upon full download.

The user parameter of the LK411 module occupies 46 bytes.

LK411 User Parameters

Parameter Name

Meaning

Value

Parameter for selecting a digital

0=No Filter, not to filter
1=10 Hz Filter, to filter the 10 Hz interference

Filter Mode filtering mode 2=50 Hz Filter, to filter 50 Hz interference (default)
9 3=60 Hz Filter, to filter the 60 Hz interference
4=400 Hz Filter, to filter the 400 Hz interference
O=Fast, fastest sampling rate
Sample Rate To select the sampling rate 1=Normal (default, drift suppression enabled, but with the

internal sampling time doubled)

CH1 Input Range

To select the range of Channel
1

CH2 Input Range

To select the range of Channel
2

CHS3 Input Range

To select the range of Channel
3

CH4 Input Range

To select the range of Channel
4

70=0~20.58 mA (default)
71=4~20.58 mA

CHS5 Input Range

To select the range of Channel
5

CHG6 Input Range

To select the range of Channel
6

CH7 Input Range

To select the range of Channel
7
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Parameter Name

Meaning

Value

CHS8 Input Range

To select the range of Channel
8

CH1 Digital Filter

To select software filtering of
Channel 1

CHZ2 Digital Filter

To select software filtering of
Channel 2

CH3 Digital Filter

To select software filtering of
Channel 3

CH4 Digital Filter

To select software filtering of
Channel 4

CHS5 Digital Filter

To select software filtering of
Channel 5

CH6 Digital Filter

To select software filtering of
Channel 6

CH?7 Digital Filter

To select software filtering of
Channel 7

CHS8 Digital Filter

To select software filtering of
Channel 8

0=None, without software filtering (default)

1=4 Points, to select the latest 4 historical data
2=8 Points, to select the latest 8 historical data
3=16 Points, to select the latest 16 historical data

CH1 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 1

CH1 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 1

CH2 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 2

CH2 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 2

CH3 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 3

CH3 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 3

CH4 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 4

CH4 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 4

0: Disable (default)

CH5 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 5

1: Enable

CH5 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 5

CH6 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 6

CH6 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 6

CH7 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 7

CH7 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 7

CH8 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel 8

CHS8 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel 8

CH1 Upper Limit Value

To set Upper Limit Value of
Channel 1

Range of Lower Limit Values: 0~65,534
Range of Upper Limit Values: 1~ 65,535

CH1 Lower Limit Value

To set Upper Limit Value of
Channel 1

Default of lower limit value: O
Default of upper limit value: 65,535

CH2 Upper Limit Value

To set Upper Limit Value of

Channel 2

Refer to Measured Data Output Format for the calculation

method.
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Parameter Name

Meaning

Value

CH2 Lower Limit Value

To set Upper Limit Value of
Channel 2

CH3 Upper Limit Value

To set Upper Limit Value of
Channel 3

CH3 Lower Limit Value

To set Upper Limit Value of
Channel 3

CH4 Upper Limit Value

To set Upper Limit Value of
Channel 4

CH4 Lower Limit Value

To set Upper Limit Value of
Channel 4

CH5 Upper Limit Value

To set Upper Limit Value of
Channel 5

CH5 Lower Limit Value

To set Upper Limit Value of
Channel 5

CHG6 Upper Limit Value

To set Upper Limit Value of
Channel 6

CH6 Lower Limit Value

To set Upper Limit Value of
Channel 6

CH7 Upper Limit Value

To set Upper Limit Value of
Channel 7

CH7 Lower Limit Value

To set Upper Limit Value of
Channel 7

CH8 Upper Limit Value

To set Upper Limit Value of
Channel 8

CH8 Lower Limit Value

To set Upper Limit Value of
Channel 8

CH1 Line Break Alarm

To enable Line Break Alarm of

Channel 1

CH2 Line Break Alarm

To enable
Channel 2

Line Break Alarm of

CH3 Line Break Alarm

To enable
Channel 3

Line Break Alarm of

CH4 Line Break Alarm

To enable
Channel 4

Line Break Alarm of

CH5 Line Break Alarm

To enable
Channel 5

Line Break Alarm of

CHS6 Line Break Alarm

To enable
Channel 6

Line Break Alarm of

CH7 Line Break Alarm

To enable
Channel 7

Line Break Alarm of

CHS8 Line Break Alarm

To enable

Channel 8

Line Break Alarm of

0: Disable (default)
1: Enable

6.4.12.11 Technical Specifications

LK411 8-channel Current Type Analog Input Module

System Power

Power Voltage

24VDC (-15%~+20%)

Power consumption

60 mA@24 VDC

Input channel

Number of channels 3
Range Code 70 71
Max. Measurable Range 0-20.58 mA 4-20.58 mA
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LK411 8-channel Current Type Analog Input Module

Reported Data Format

0x0000~0XxFFFF |0x0000~0xFFFF

ADC Resolution

16-bit

Sampling Period (Full-channel
Scanning Time)

<480 ms (with no software filtering)

Input Impedance

243 +7Q

Step Response Time

The time reaching to 90% of the target value is better than 1s

Differential Mode Rejection Ratio

80 dB

Common Mode Rejection Ratio

100 dB

Measurement Accuracy

0.1% F.S.@25C

Calibration Accuracy

<0.03% F.S.@25C

Temperature drift

+25 ppm/C

Isolation Voltage between Field
and System

500 VAC@1 min, leaking current: 5 mA

Failure Diagnosis and Hot Plug

Over Range Alarm

When the signal exceeds the upper/lower limit of the range, the diagnosis byte
then reports 0XA3/0xA2

Over-limit Alarm

When the signal range exceeds the upper/lower limit of the alarm, the diagnosis
byte then reports OxA7/0xA8

Line Break Detection

When the channel is broken, the diagnosis then reports 0xA6; when the fault
recovered, it then reports 0xAO

Hot Plugging Supported

Communication Bus

Protocol Profibus-DP

Baud Rate 1.5Mbps, SOOK_bps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
9.6Kbps adaptive

Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Property

Protection Key

Al

Installation Position

Extension backplane

Module Dimension (W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection Rating

IEC60529 1P20

\Weight 1909

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.13 LK412 6-channel Isolation Analog Input Module

6.4.13.1 Basic Features

B 6-channel analog input, inter-channel isolation

B Applicable ranges: 0~20 mA/4~20 mA/-10 V~10 V/0~10 V/0~5 V
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Max. measurable range: 0~20.58 mA/4~20.58 mA/-10.25 V~10.25 V/0~10.25 V/0~5.125 V
Field calibration

Over-limit alarm

Over range alarm

Line broken detection

Isolation between the system and the field channel

Hot swapping

b . SN

LK412 Module Schematic Diagram

6.4.13.2 Operating Principle

The LK412 adopts a 24 VDC power supply as the input power supply. The 24V DC power supply
output +15 VDC via isolated DC/DC to power supply separately to the interface circuit of each channel
(field circuit), based on inter-channel electrical isolation. The interface circuit is connected via magnetic
coupling with other circuits, thus realizing the isolation between the field and the system.

The current signal is converted into a digital signal via I/V, filtering, A/D, uploaded to the controller
module via the DP bus. The voltage signal is converted into a digital signal via voltage conversion, filtering
and A/D, uploaded to the controller module via the DP bus.
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Field I Systerm
DC/DC vDC
< Isolation converter
: DCDC
AD Maanetic decoupling
CHl D converter izolation
T Backboard
Inter-charniel _ 1
isolation 1
DC/DC Microprocessor

< Isolation converter f—

AT — -
CH2—{ > converter Magnetic decoupling \
isolation
See channel interface diagram

[ ]
]
1
! Configuration data
1

and input data

Internal Structure Block Diagram of LK412

16-bit

|
|
|
|
aD | |
|
|
|

Channel Interface Circuit of LK412 Module

6.4.13.3 Indicators

There are two status indicator on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator indicator, indicating the communication status
between the module and the controller module. The CAL indicator is the calibration indicator, indicating
the calibration process(Calibration model is not introduced in this article, please contact HollySys service
agencies if necessary).

Definition of LK412 Indicators

Name Status|Description

On The communication is established, and the module works well

RUN indicator Flash [The communication is not established or incorrect.

(green) -

Off  |The module is not powered on or fault.
CAL Calibration On In the calibration and detection mode, undergoing calibration and detection
indicator Flash |In the calibration no detection mode, but undergoing no calibration and detection
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Name Status|Description

(yellow) It is not powered up or the communication is not established or the module does not in
the calibration and detection mode

Off

B Running Mode

o Immediately after being powered on, the module waits for the initialized data, with the green
indicator flashing based on a frequency of 4 times/second.

o Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the DP is connected properly
and the communication parameters are set properly.

o  When the module works well, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the
green indicator is turned normally on again.

o The yellow indicator is normally off when the module is in the running mode.

Definition of LK412 Indicators in Running Mode

RUN indicator|[CAL indicator|[Meaning

Off Off Not powered up

Flash Off The communication is not established or incorrect.

On Off The communication is established, the module works well

Running Mode

6.4.13.4 Wirings

The LK412 module is connected with a transmitter based on the two-wire system, and it does not
supply power externally. Each input channel is required to supply a separate external 24 VDC field power
supply to the transmitter. To ensure the isolation between the field and the system, the field power supply
shall be configured separately and cannot be commonly used as the power supply for the backplane.

The LK412 module is installed on the extension backplane.

Definition of LK412 Backplane Terminals

Channel Terminal No.

No. Positive Terminal of Voltage Input (+IN/V) Current Input Terminal Common Negative Terminal (-
(+IN/V) (+IN/I) In)

1 01 03/01 05

2 02 04/02 06

3 07 09/07 11

4 08 10/08 12

5 13 15/13 17

6 14 16/14 18

Pay attention to the following during wiring:

B The two-row 18-channel terminals are fixed on the backplane, right located under the installation
position of the LK412 module.

B Itis non-interfering when selecting each channel range, with an access to both a voltage signal and a
current signal.

439




ywra

B For a current signal, Terminals 03 and 01 is short-circuited as the current input terminal of Channel 1,
with Terminals 04 and 02 short-circuited as the current input terminal of Channel 2, and so on.

B Each Al signal is separately connected to the terminals via two conductors (shielded cable) in the field.

B The output channel does not supply power to the transmitter. When connected to a transmitter based
on the two-wire system,, a separately 24 DC field power supply is provided separately to the

transmitter.

B Upon the wiring, check whether the cable is connected properly. Do not hold the naked line exposed
in order to avoid a short-circuit hazard.

@ &

Shield s O':”D

A-wire transmitter

=5 ]

4W|retransn1|tter Shield { )WD

VDC ;_ﬂ. ODHD
OHD
4W|retran5m|tter shield
. |
;T'
1=

]

Shield OMD

| |I&C

LK412 Voltage Channel Terminal Wiring Diagram

LK412 Current Channel Terminal Wiring Diagram

6.4.13.5 Measured data output format

Shield = =
. = Shield
L
chield = = 5hield

Shield z-ww_e Eran smitter

Shield E-W|_re_tr5|r1 smutter

2-wire transmitter

Shield

As shown in table, the measured data on the Al channel that is reported by the LK412 module, is
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expressed in form of 2-byte positive integer (decimal: 0~65,535) digital code. Notably, the voltage range (-
10.25~+10.25 V) has two segments, including the positive voltage (0~10.25 V) corresponding to the
decimal digital code (0~32,767) and the negative voltage (-10.25 V~0) corresponding to the decimal digital
code (32,768~65,535).

Corresponding Relationship between LK412 Input Signal and Digital Code

Max. Measurable Range [Corresponding Decimal Digital Code|
0~10.25V |0~32,767
-10.25~0 V|32,768~65,535

-10.25~+10.25 V

0~10.25V 0~65,535
0~5.125V 0~65,535
0~20.58 mA 0~65,535
4~20.58 mA 0~65,535

See the following for the conversion formula between the measured data and the physical quantity of
the voltage range (-10.25~10.25V):

Positive voltage: 0~+10.25 V: Voltage (V) =measured data/32,767x%10.25
Negative voltage: -10.25~0 V: Voltage (V) = (measured data —65,535)/32,767x10.25

By calling the function block HEX_ENGIN of the Analog signal Processing Functions library in the
programming software AutoThink, it can convert the 2-byte measured data into the engineering data.
Refer to the HEX_ENGIN for the specific application of the function blocks.

When setting Upper Limit Value and Lower Limit Value in the user parameters, according to the
formula listed in table, convert the electrical signal (voltage or current) into a decimal digital code and then
input it. For different ranges, the digital code may be converted in different ways.

Data Conversion Formula of LK412 Module

Max. Measurable Range Formula of Corresponding Digital Code
0 V=U=<10.25 V|Ux32,767/10.25

-10.25~+10.25 V 65,535+ (Ux32,767/10.25
-10.25V<U=0 V65,535+ EUX32,767/10.25;

0 V=sU<10.25V Ux65,535/10.25

0 V=Us5.125V Ux65,535/5.125

4 mA<I<20.58 mA (1—4) x65,535/16.58(1-4) x65,535/16.58

0 mA<I<20.58 mA 1x65,535/20.58

Example 1: for Channel 1, in case the range is selected as 0~10.25 V, over-limit enabled, user-
defined upper voltage limit: 10 V, lower voltage limit: 5 V, then Upper Limit Value for Channel 1
=10x65,535/10.25=63,936, Lower Limit Value for Channel 1 =5x65,535/10.25=31,968. Refer to figure for
the relevant user parameter settings.
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CHl Input Range 0™10. 25¥ ;I In=1igneds 16 16, 17, 15,
CHl Upper Limit Exceeded #larm Enable ;I Bit(@) 00,1
CHl Lower Limit Exceeded Alarm Enable ;I Bit(D) 00,1
CHI Upper Limit Walue B3935 In=ignedlf 32TAET 1-B5535
CHl Lower Limit Value 31963 Un=1gnedlf 0 0-B5534

Examples of Over-limit Alarm Parameter Settings Based on Selected Range

Example 2: for Channel 3, in case the range is selected as -10.25~+10.25 V, Over-limit enabled, user-
defined upper voltage limit: 10 V, lower voltage limit: -10 V, then Upper Limit Value for Channel 1
=10x32,767/10.25=31,968, Lower Limit Value for Channel 1 =65,535+ (-10x32,767/10.25)V=33,567.
Refer to figure for the relevant user parameter settings.

CHS Input Range -10.25™10, 25V .ll Unsignedd 16 16,17, 18, TO,TIJ
CH3 Upper Limit Excesded Alarm Enable LI Bit(2) 0 0,1
CH3 Lower Limit Exceeded Alarm Enabl e ll Bit(2) 0 0,1
CH3 Upper Limit Value 31965 Unzignedl& 3ZTHT 1-65535
CH3 Lower Limit Value 33567 Unzignedlf 0 0-65534

Examples of Over-limit Alarm Parameter Settings Based on Selected Range

6.4.13.6 Diagnosis

LK412 can conduct calibration data error diagnosis. Such a diagnosis is a device diagnosis. LK412
can also detect over range, over-limit and open circuit, which are channel diagnosis. After calling the
function block Get Diagnosis of DP slave (sysGetDPSlaveState), the diagnosis data and the device
diagnosis data reported by LK412 are saved into the output parameter DiagData in the function block.

Diagnostic information of LK412 up to 22 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 18 bytes are channel diagnosis. For six channel of LK412, the diagnosis
information of each channel is 3 bytes. Diagnosis information diagram refer to figure
Diagnosis_Information_diagram.

B Device diagnosis information
Device diagnosis data 0x02, 0x00 indicates the current device without any fault.
Device diagnosis data 0x02, 0x01 indicates that the current device has channel fault.
Device diagnostic data of 0x02, 0x02 indicates that the current device has errors.

Device diagnostic data of 0x02, 0x03 indicates that the current device has a channel failure and an
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error.
B |dentification diagnosis information

The 2-byte identification diagnosis information is 0x42,0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK412 Channel Diagnosis Information

Diagnosis Information Meaning
. . . . _|Bit4~
Bit Bit7 |Bit6 |Bit5 BItO
The first byte  [Head 0x80 Decimal online value 128
The second 01 Failed channel no 1~6
byte VO type/channel (Input) (Channel) Decimal online value 64~69
2 Under range, Decimal online value is 162
3 Over range, Decimal online value is 163
6 Line Broken, Decimal online value is 166
Upper limit exceeded, Decimal online value is
The third byte gzzr‘“e' data type/fault |61 (woray |7 167
Lower limit exceeded, Decimal online value is
8
168
Channel fault recovery, Decimal online value is
0 160

Example:

Channel diagnosis data 0x80, 0x42, 0xA6 indicates that channel 1 has line broken alarm.

Channel diagnosis data 0x80, 0x42, OxA7 indicates that channel 1 has upper limit exceeded alarm.
Channel diagnosis data 0x80, 0x42, 0xA8 indicates that channel 1 has lower limit exceeded alarm.

As an |/ O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.13.6.1 Over Range alarm

The LK412 module is capable of over range alarm. When the signal goes beyond the selected range,
the channel diagnosis byte reports over range, when the signal is recovered, it then reports fault recovery.

The LK412 module only reports the diagnosis data once separately when over range occurs and is
recovered.

(i)For the LK412 module, the effective range is not the max. measurable range. When the output signal
exceeding the range, it may not exceed the Max. Measurable range.

Channel data then reports the code value corresponding to the max. measurable signal in the range;
if less than the Min. measured current, the measured channel data then reports the code value
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corresponding to the Min. measurable signal in the range.

Over Range Definition of LK412

Over Range
Range

Over Range|Under Range
0~20 MA [>20mA [<O0mA
4~20 mA |>20mA  |<4 mA
-10 V~10V|>10V <-10V
0~10V >10V <oV
0~5V >5V <oV

stagnation point for

underrange alarm 65535

|
|
|
|

) Decimal code value

stagnation point for
overrange alarm

4 Decimal code value s .
stagnation point for

overrange alarm
65585 oo \

b\

current signal

stagnation point for

VOItage underrange alarm

lI

I
! I
signal ll
I
'
I
Iy

I s
: : 4 10.25Y 10.25V 4~20.58mA
-10.25V-10V 0 10V 10.25v 0 4 2020.58
N Valid range - .

b
Max range detected

e
\_ Validrange
Y
Max range detected

LK412 Over Range Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over range, as shown in table. When the signal is recovered to the normal range, the channel

diagnosis byte then reports 0xAO.

Handling of LK412 Over Range Alarm Based on Different Ranges

Max. Measurable
Range

Type of Over

Range Range

Handling of Over Range

Over Range

0~20.58 mA 0~20 mA

The channel diagnosis byte reports 0xA3

20~20.58mA, the measured channel data reports the corresponding
code value ranging 63,688~65,535

>20.58mA, the measured channel data reports 65,535

Under Range

The channel diagnosis byte reports 0xA2
The measured channel data reports 0

Over Range

4~20.58 mA 4~20 mA

The channel diagnosis byte reports 0xA3

20~20.58mA, the measured channel data reports the corresponding
code value ranging 63,242~65,535

>20.58mA, the measured channel data reports 65,535

Under Range

The channel diagnosis byte reports 0xA2
The measured channel data reports 0

Over Range

11025 v~10.25 v |10 V10

The channel diagnosis byte reports 0xA3

10~10.25 V, the measured channel data reports the corresponding
code value ranging 31,967~32,767

>10.25V, the channel reports 32,767

Under Range

The channel diagnosis byte reports 0xA2
-10.25V~-10V, the measured channel data reports the corresponding
code value ranging 32,768~33568
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LS, EESTTED Range ITRe @1 @R Handling of Over Range
Range Range
<-10.25V, the measured channel data reports 32,768
The channel diagnosis byte reports 0xA3
over R 10~10.25 V, the measured channel data reports the corresponding
ver Range code value ranging 63,937~ 65,535
0~10.25V 0~10V

>10.25V, the measured channel data reports 65,535

The channel diagnosis byte reports 0xA2

Under Range The measured channel data reports 0

The channel diagnosis byte reports 0xA3

5~ 5.125V, the measured channel data reports the corresponding
code value ranging 63,937~ 65,535

> 5.125V, the measured channel data reports 65,535

Over Range
0~5.125V 0~5V

The channel diagnosis byte reports 0xA2
The measured channel data reports 0

Under Range

6.4.13.6.2 Over-limit Alarm

The LK412 module is capable of over-limit alarm. When the input signal goes beyond the limit range,
that is, higher than Upper Limit Value or lower than Lower Limit Value, the channel diagnosis byte then
reports over-limit. When the signal is recovered to the limit range, it then reports fault recovery.

The LK412 module only reports the diagnosis data once separately when over-limit occurs and is
recovered.

Upper Limit Value must be more than Lower Limit Value. Otherwise, the LK412 module cannot report
the diagnosis message properly.

If over-limit and over range occur simultaneously, only over range is reported.

Range of LK412 Over-limit Alarm Value

Range Alarm Value Settings

0~20 mA |20 mA>Upper Limit for Current>Lower Limit for Current>0 mA
4~20 mA |20 mA>Upper Limit for Current>Lower Limit for Current> 4 mA
-10 V~10 V|10 V>Upper Limit for voltage>Lower Limit for Voltage> -10 V
0~10 V 10 V>Upper Limit for voltage>Lower Limit for Voltage> 0 V
0~5V 5 V>Upper Limit for voltage>Lower Limit for Voltage> 0 V

The alarm value in the configuration is the digital code corresponding to the measured signal in the
selected range, expressed in a two-byte decimal digital code (0~65,535). Range of upper limit value:
1~65,535, defaulted to 32,767; range of lower limit value: 0~65,534, defaulted to 0. The formula of the
digital code value corresponding to the electrical signal is shown in following table.

Calculation of LK412 Alarm Limit Digital Code

Input Signal Upper Limit Value Digital Code (Decimal) [Lower Limit Digital Code (Decimal)

0~20.58 mA Upper limit current x65,535/20.58 Lower limit currentx65,535/20.58

4~20.58 mA (Upper limit current-4)x65,535/16.58 (Lower limit current-4) x65,535/16.58

10.25-10.25 V-10.25~0 V|65,535+(Lower Limit voltage x 32,767/ 10.25)(65,535+(Lower Limit voltagex32,767/10.25)
0~10.25 V |Upper limit voltage x 32,767/ 10.25 Upper limit voltage x 32,767/ 10.25

0~10.25V Upper limit voltage x 65,535/ 10.25 Lower limit voltagex65,535/10.25

0~5.125V Upper limit voltage x 65,535/ 5.125 Lower limit voltagex65,535/5.125

445



ywza

exceed upper
4 owverrange alarm limit alarm

Range \;‘

HPpet hmlt_ex_cETEu:TuT:rpTer_' — =~ failure
Alarm limit alarm ~a ._(’_ _ recovery
upper hmit

Alarm - A ¥ .
|ower limit

Range .
lower limit exceed lower limit alarm

LK412 Over-limit Alarm Diagnosis
When certain input channel signal over-limits:

If going beyond the upper limit, the channel diagnosis byte then reports OxA7.
If going beyond the lower limit, the channel diagnosis byte then reports 0xAS8.

The measured channel data reports the digital code corresponding to the current signal.

If the signal is recovered to the normal range, the channel diagnosis byte then reports 0xAQ.

Whether Lower Limit Exceeded Alarm Enable is set by the parameter CH1~CH6 Lower Limit
Exceeded Alarm, whether Upper Limit Exceeded Alarm Enable is set by the parameter CH1~CH6 Upper
Limit Exceeded Alarm, defaulted to disabled. After enabling the alarm, set Lower Limit Value and Upper
Limit Value according to the parameters CH1~CH6 Lower Limit Value and CH1~CH6 Upper Limit Value.

Over-limit Alarm Enable, Upper Limit Value and Lower Limit Value of the 6 channels are set
separately, without interfering each other.
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b d]

HollySys

Jevice Froperties

Inputioutput zelection  User parameter |
User parameter bytes: 35

name value declaration :I
CH1 Upper Limit Exceeded Alarm Dizable b Bit(0)y 0 01
CH1 Lower Limit Exceeded Alarm Dizable ;I Bit(0) 0 01
CH2 Upper Limit Exceeded Alarm Dizable ;I Bit(1) 0 01
CH2 Lower Limit Exceeded Alarm Dizable ;I Bit(1) 0 01
CH3 Upper Limit Exceeded Alarm Dizable LI Bit(2) 0 01
CH3 Lower Limit Exceeded Alarm Dizable LI Bit(2) 0 01
CH4 Upper Limit Exceeded Alarm Dizable LI Bit(3) 0 0,1

CH4 Lower Limit Exceeded Alarm Dizable ll Bit(3) 0 0,1 =
CHS Upper Limit Exceeded Alarm Dizable ll Bit(4) 0 0,1
CHS Lower Limit Exceeded Alarm Dizable ll Bit(4) 0 0,1
CHE Upper Limit Exceeded Alarm Dizable ll Bit(2) 0 0,1
CHS Lower Limit Exceeded Alarm Dizable ll Bit(2) 0 0,1

CH1 Upper Limit Value 32787 Unsigned16 32767 1-65535
rHA | e | imit Walie n linzinnad1f 0 NREE24 T
“| T _*|_I
| OK I Cancel |
(@)
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Device Froperties EI

Inputioutput zelection  User parameter |
User parameter bytes: 35
name value declaration :I

CH1 Upper Limit Value 32767 Unsigned16 32767 1-65535
CH1 Lower Limit Value 0 Unsigned16 0 0-55534
CH2 Upper Limit Value 32787 Un=igned16 32767 1-685535
CH2 Lower Limit Value 0 Unsigned16 0 0-55534
CH3 Upper Limit Value 32787 Un=igned16 32767 1-65535
CH3 Lower Limit Walue 0 Unsigned16 0 0-55534
CH4 Upper Limit Value 32787 Un=igned16 32767 1-65535
CH4 Lower Limit Value 0 Un=igned16 0 0-55534
CHS Upper Limit Value 32TET Unsigned16 32767 1-65535
CHS Lower Limit Value 0 Un=igned16 0 0-55534
CHE Upper Limit Value 32TET Unsigned16 32767 1-65535
CHE Lower Limit Value 0 Un=zigned16 0 0-55534 —
CH1 Line Break Alarm Dizable ;I Bit(0y 0 01

1| MH? | ine Rreak Alarm Nizahla LI Riti s 00 1 | _FILI

| OK I Cancel |

(b)

LK412 Over-limit Alarm Parameters

6.4.13.6.3 Line break detection

The LK412 module is capable of line broken detection.

As shown in figure, the signal channel is connected to a 10 MQ pull-up resistor. The LK412 detect the
line broken diagnosis according to the input voltage change between the two terminals. In case of a failure,
report the fault status in form of diagnosis data to the controller module. When the input channel signal
connection is broken, the voltage at the positive terminal of the channel is pulled up to +15V, the negative
terminal of the channel is pulled down to -15 V, with the voltage difference at the input terminal of the AD
converter reaching to the max. value, the channel diagnosis byte reports line broken. After the line broken
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is recovered, the channel diagnosis byte reports fault recovery.

The LK412 module only reports the diagnosis data once separately when a line break occurs and is
recovered. It can select whether to give an line broken alarm during configuration, defaulted to disabled. If
the input channel is not connected, it can be considered as broken. It is suggested to disable line broken
alarm for channels that are not used, that is, to hold the default parameter unchanged.

When certain channel is broken, refer to table for the diagnosis and handling of various signal types.
After the line broken is recovered, the channel diagnosis byte reports 0xAO.

Handling of Broken LK412 of Various Types

Signal Type [Type of Line Broken

Handling of Line Broken

Current

The short line (+IN/V) is broken.

The channel diagnosis byte reports line broken fault value OxA6.
The measured channel data reports 65,535

signal The field signal line (+IN/I, -IN) is
broken

The channel diagnosis byte reports line broken fault value OxA6.
The measured channel data reports 0

\oltage The field signal line (+IN/V, -IN) is

Signal broken.

The channel diagnosis byte reports line broken fault value OxA6.
The measured channel data reports 65,535 or 32,767 (with a range of
-10.25~10.25 V)

10MQ | |pull-up resistor

10MQ pull-up resistor

L

2500 Filter

circuit

A/D circuit A/D

10MQ pull-down resistor

|
|
|
|
|
|
|
|
|
|
|
|
Filter |
|
|
|
|
|
|
i |

10MQ pull-down resistor |
|

|

|

|

LK412 Channel Line Broken Detection Circuit Diagram

6.4.13.7 Parameters

The user parameter is used to set the operation mode of the module. The controller module written
when downloading the user program may not be read in each scanning period. Each parameter has a
default, able to modify the parameter value according to the project requirements. The user parameter
does not support online modification. The modification takes effect only upon full download.

The user parameter length of the LK412 module is up to 36 bytes.

table of LK412 User Parameters

Parameter Name

Meaning

Value

Filter Mode

mode

To select the digital filtering |0=50 Hz Filter, to filter 50 Hz interference (default)

1=60 Hz Filter, to filter the 60 Hz interference

CH1 Input Range

To select the range of

16=-10.25~10.25 V (default)
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Parameter Name Meaning Value
Channel 1 17=0~10.25V
To select the range of 18=0~5.125V
CH2 Input Range Channel 2 70=0~20.58 mA

CHS3 Input Range

To select the range of
Channel 3

CH4 Input Range

To select the range of
Channel 4

CHS5 Input Range

To select the range of
Channel 5

CH6 Input Range

To select the range of
Channel 6

71=4~20.58 mA

CH1 Digital Filter

To set software filtering of
Channel 1

CH2 Digital Filter

To set software filtering of
Channel 2

CH3 Digital Filter

To set software filtering of
Channel 3

CH4 Digital Filter

To set software filtering of
Channel 4

CHS5 Digital Filter

To set software filtering of
Channel 5

CH6 Digital Filter

To set software filtering of
Channel 6

0=None, without software filtering (default)

1=4 Points, to select the latest 4 historical data
2=8 Points, to select the latest 8 historical data
3=16 Points, to select the latest 16 historical data

CH1 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
1

CH1 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
1

CH2 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
2

CH2 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
2

CH3 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
3

CH3 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
3

CH4 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
4

CH4 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
4

CH5 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
5

CH5 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
5

CHG6 Upper Limit
Exceeded Alarm

To enable Upper Limit
Exceeded Alarm of Channel
6

O=Disable, disabled (default)
1=Enable, enabled
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Parameter Name

Meaning

Value

CH6 Lower Limit
Exceeded Alarm

To enable Lower Limit
Exceeded Alarm of Channel
6

CH1 Upper Limit
Value

To set Upper Limit Value of
Channel 1

CH1 Lower Limit
Value

To set Upper Limit Value of
Channel 1

CH2 Upper Limit
Value

To set Upper Limit Value of
Channel 2

CH2 Lower Limit
Value

To set Upper Limit Value of
Channel 2

CH3 Upper Limit
VValue

To set Upper Limit Value of
Channel 3

Range of Lower Limit Values: 0~65,534

CH3 Lower Limit
VValue

To set Upper Limit Value of
Channel 3

Range of Upper Limit Values: 1~ 65,535
Default of lower limit value: 0

CH4 Upper Limit
Value

To set Upper Limit Value of
Channel 4

Default of upper limit value: 32,767
Refer to Specifications for Measured Data Output Format for

CH4 Lower Limit
Value

To set Upper Limit Value of
Channel 4

the calculation method.

CH5 Upper Limit
Value

To set Upper Limit Value of
Channel 5

CH5 Lower Limit
Value

To set Upper Limit Value of
Channel 5

CH6 Upper Limit
Value

To set Upper Limit Value of
Channel 6

CH6 Lower Limit
Value

To set Upper Limit Value of
Channel 6

CH1 Line Break
Alarm

To enable Line Break Alarm
of Channel 1

O=Disable

CH2 Line To enable Line Break Alarm
Break Alarm of Channel 2
CH3 Line To enable Line Break Alarm
Break Alarm of Channel 3
CH4 Line To enable Line Break Alarm
Break Alarm of Channel 4

1=Enable

CH5 Line Break
Alarm

To enable Line Break Alarm
of Channel 5

CHG6 Line To enable Line Break Alarm
Break Alarm of Channel 6
®

e The selection of each channel range does not interfere with each other and can be different ranges

separately.

e The software filtering of each channel does not interfere with each other and can be different modes

separately.

6.4.13.8 Technical Specifications

|LK412 6-channel Isolation Analog Input Module
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LK412 6-channel Isolation Analog Input Module

Power supply

Operating Voltage

24VDC (-15%~+20%)

Power Consumption (max.)

150 mA@24 VDC

Input channel

Number of channels 6
Range Code 16 17 18
Max. Measurable \é%fagle 110.25~0 V 0~10.25 V 0~10.25 V 0~5.125 V
R
ange Data Format |[32768~65,535 0-32.767 0~65,535 065,535
Range Code 70 71
Max. Measurable g;ﬁ{j{“ 0~20.58 mA 4-20.58 mA
Range
g Data Format |0~65,535 0~65,535

Voltage >1MQ

Signal
Input Impedance C "

_urren 250 Q

signal

ADC Resolution 16-bit

Full-channel Scanning Time (with
no software filtering)

<50 ms (with no software filtering)

Differential Mode Rejection Ratio

>60 dB

Common Mode Rejection Ratio

>90 dB

Measurement Accuracy

0.1% F.S.@25C

Repeatability precision

0.02% F.S.@25C

Calibration Accuracy (25°C)

0.03% F.S.@25C

Step Response

The time reaching to 90% of the target value is better than 1 s

Temperature Drift

+25 ppm/C

Failure Diagnosis and Hot Plug

Device Detection

\When powered on, if the device is wrong, the device diagnosis byte then reports
0xAZ2; if the data is correct, it then does not report

Over range alarm

\When the signal exceeds the upper/lower limit of the range, the diagnosis byte
then reports 0xA3/0xA2

Over-limit alarm

\When the signal exceeds the upper/lower limit of the alarm, channel the diagnosis
byte then reports OxA7/0xA8

Line break detection

\When the channel is broken, the channel diagnosis byte then reports 0xA6; when
the fault recovered, it then reports 0xAO

Hot Plugging

Supported

Isolated and voltage withstand

Channel-to-system

To test for 1 minute based on 500 VAC, with a leaking current 5 mA

Channel-to-channel

To test for 1 minute based on 500 VAC, with a leaking current 5 mA

Communication Bus

Protocol Profibus-DP

1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate )

9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Property

Protection Key

AO

Installation Position

Extension backplane

Module Dimension (W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection Rating

IEC60529 1P20
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LK412 6-channel Isolation Analog Input Module

Weight [190 g

Environmental Adaptability

Operating Temperature -20°C~70°C
Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C
Storage Humidity 5%~95%, with no condensation

6.4.14 LK430 6-channel Thermal Resistance Analog Input
Module

6.4.14.1 Basic Features

B 6-channel RTD input, in form of constant current source

B RTD measurement can report the temperature or resistance value

B RTD Type: Copper427, Chinese_Cu, Nikel618, Nikel672, Platinum385, Platinum3916
B Resistance measurement range : 1~4020 Q

B Upper Limit Exceeded Alarm

B Lower Limit Exceeded Alarm

B Line broken detection

B |solation between the system and the field

B Hot swapping

B Field calibration

LK430 Module Schematic Diagram

6.4.14.2 Operating Principle

The 24 VDC system power supply of the LK412 module supplies the power to the interface circuit by
outputting 5 VDC via isolated DC/DC. An opto-isolator is between the interface circuit and the system,
thus realizing the electrical isolation between the system and the field channel.
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Field | Systerm

|
See channel _‘ _
interface diagram < DC/DC 24VDC
Isolation converter \
| DC/DC
CH1 —[}— | J
CH2—|>—
CH3 1 A/ Photoelectric Backboard
. . M'
CH4_|>— converter isalation icroprocessor
Ct 1'.:—[}— “ -
CHE6—>— |
|

Input data Control |

Internal Structure Block Diagram of LK430

LK430 adopts a measurement method based on constant current source excitation. As compared to
the conventional bridge measurement, it can eliminate the impact exerted by the line resistance of the long
RTD conductor on measurement accuracy in case of imbalanced electric bridge. Of course, no matter of
constant current source measurement or bridge measurement, the line resistance values of the three RTD
conductors are equal. Otherwise, the conductor resistance deviation may affect measurement accuracy.
Refer to figure for the interface circuit.

3-Nire RTD I =0. 40%BmA
Rui | constant-cwrrent source
wire lexc Q1
- ” e [ "
= A . =

Ruire 03 |

AD

Bwira laxc 05{“_‘.
= .

+
o]

A
ot

]
L

LK430 Channel Interface Circuit Diagram (taking Channel 1 for example)

6.4.14.3 Indicators

There are two status indicator on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator, indicating the communication status between
the module and the controller module. The CAL indicator is the calibration indicator, indicating the
calibration process(Calibration model is not introduced in this article, please contact HollySys service
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agencies if necessary).

Definition of LK430 Indicators

Name Status|Description
On The communication is established
Flash |The communication is not established or incorrect.
Off  [The module is not powered on.
o On In the calibration and detection mode, undergoing calibration and detection
ﬁgil_cfiﬁlrlbratlon Flash |In the calibration no detection mode, but undergoing no calibration and detection

(vellow) off |tis not powered up or the communication is not established or the module does not in
the calibration and detection mode

RUN indicator
(green)

B Running Mode

o Immediately after being powered on, the module waits for the initialized data, with the green
indicator flashing based on a frequency of 4 times/second.

o Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the DP is connected properly
and the communication parameters (communication rate, communication station No.) are set
properly.

o  When the module works well, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the
green indicator is turned normally on again.

o The yellow indicator is normally off when the module is in the running mode.

Definition of LK430 Indicators in Running Mode

RUN indicator[CAL indicator|Meaning

Off Off Not powered up

Flash Off The communication is not established or incorrect.

On Off The communication is established, the module works well

Running Mode

6.4.14.4 Wirings

The LK430 module is installed on the extension backplane.

Definition of LK430 Backplane Terminals

Channel No.[Sequence of Terminals
01 03 05
02 04 06
07 09 11
08 10 12
13 15 17
14 16 18

ololh|wWIN|F
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LK430 Backplane Terminal Wiring Diagram

Pay attention to the following during wiring:

The two-row 18-channel terminals are fixed on the backplane, located right under the installation
position of the LK430 module.

Each RTD Number in the field is separately connected to the terminals via three conductors (shielded
cable) in the field.

Do not crimp multiple cables on the same terminal. It can realize multipoint connection via conversion
terminal.

6.4.14.5 Functions

6.4.

14.5.1 Measured Data Output Format

The measured data of each channel of the LK430 module is expressed in a 2-byte positive integer

(decimal: 0~65,535). There are two output formats available for configuration: the output resistance digital
code or the output temperature digital code. See the following for the formula of conversion between the
measured data and the physical quantity:

Output resistance value for configuration selection:

Resistance Value (Q)=(Resistance Digital Code/65,535)x Full Range Resistance Value +Min.
Measurable Resistance Value in Range, notably, the full range resistance value is equal to the value
obtained by subtracting the Min. measurable resistance with the max. measurable resistance. For
example, in tabletable of LK430-
supported Standard Thermal Resistances _and_Their Measurement Ranges, the max. measurable
resistance range for Cu50 is 1~121.75 Q, then the full range resistance value=121.75-1=120.75.

Output temperature value for configuration selection:

Temperature Value (°C/°F)=(Temperature Digital Code-10000)/10

Select the output format of the measured data according to the parameter Data Format, with default
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temperature digital code. The user can obtain the actual field temperature value or resistance value
upon simple operation according to the conversion formula in the programming software AutoThink.

Device Properties 5'

Input’output selection  User parameter |

User parameter bytes: 36

|»

value declaration

Temperature j

name

Data Format Un=zignedd 1 0-1

Temperature Units
Line Break Value

CH1 Sen=sor Type

6.4.14.5.2 Measurement range

Pt325 100ohm

Code
Hold j’

[

Un=zignedd 0 0-1
Unsignedd &5 085,255

Un=ignedd 196 192-206

LK430 Output Data Format Selection

Refer to table for various standard LK430-supported thermal resistances and their measurement

ranges.

table of LK430-supported Standard Thermal Resistances and Their Measurement Ranges

Thermal Resistance
Type of Thermal [Temperature Corresponding Resistance Value Range|Max. Measurable
Resistance Measurement Range [Range of Thermal Resistance (Q) Code |Resistance Range (Q)
(C)
Copper427 10Q  [-200°C~260°C 3.69980~21.1574 192 1-121.75
Chinese_ Cu50Q [-50°C~150°C 39.243~82.136 193 '
Nikel618 100 Q -60°C~250°C 69.5204~343.584 194
Nikel618 120 Q -60°C~250°C 83.4245~412.301 195
Platinum385 100 Q [-200°C~870°C 18.5201~396.311 196 [1~487
g'a“”“mggm 100 | 500c~630°C 16.9960~327.744 197
Nikel618 200 Q -60°C~250C 139.041~687.168 198
Nikel672 120 Q -80°C~320C 66.6000~568.407 199
Platinum385 200 Q [-200°C~870°C 37.0402~792.622 200 [2~1000
g'a“““m3916 200 | 500°c~630°C 33.992~655.488 201
Nikel618 500 Q -60°C~250C 347.602~1717.92 202
Platnium385 500 Q |-200°C~870°C 92.6005~1981.56 203 |4-5000
g'am'“mgls 500 | 5001c~6307C 84.98~1638.72 204
Platnium385 1000 | 5 _g70C 185.201~3963.11 205
Q 8~4020
Platnium3916 1000 |-200°C~630°C 169.960~3277.44 206
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(i)When using a special resistance not listed in the above list, it can be measured by selecting Measured
Data Output Format as Resistance Value. In case of range configuration, select from the above table a
standard thermal resistance close to the value range of the special resistance as a substitution range. For
example, when measuring a 350Q resistance, it can select one from Ni618 100Q, Ni618 120Q, Pt385
100Q or Pt3916 100Q as the substitution range.

6.4.14.6 Diagnosis

The LK430 module can also diagnose over-limit and line broken, which are channel diagnosis. After
calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the channel diagnosis data
reported is sent into the output parameter DiagData.

Diagnostic information of LK430 up to 22 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 18 bytes are channel diagnosis. For six channels LK430, the diagnosis
information of each channel is 3 bytes. Diagnosis information diagram refer to figure
Diagnosis_Information _diagram.

B Device diagnosis information
Device diagnosis data 0x02,0x00 indicates the current device without any fault.
Device diagnosis data 0x02,0x01 indicates that the current device has channel fault.
Device diagnostic data of 0x02, 0x02 indicates that the current device has errors.

Device diagnostic data of 0x02, 0x03 indicates that the current device has a channel failure and an
error.

B |dentification diagnosis information

The 2-byte identification diagnosis information is 0x42, 0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK430 Channel Diagnosis Message

Diagnosis Information Meaning
. . . .. _[Bitd~
Bit Bit7 [Bit6 |Bit5 BItO
The first byte  [Head 0x80 Decimal online value 128
The second 01 Failed channel no 1~6
byte VO type/channel (Input) (Channel) Decimal online value 64~69
6 Line Broken, Decimal online value is 166
Upper limit exceeded, Decimal online value is
7
Channel data type/fault 167
The third byte type yP 101 (Word) 8 Lower limit exceeded, Decimal online value is
168
Channel fault recovery, Decimal online value is
0 160
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Example:

Channel diagnosis data 0x80, 0x41, 0xA6 indicates that channel 2 has line broken alarm.

Channel diagnosis data 0x80, 0x45, OxA7 indicates that channel 6 has upper limit exceeded alarm.
Channel diagnosis data 0x80, 0x42, 0xA8 indicates that channel 3 has lower limit exceeded alarm.
Channel diagnosis data 0x80, 0x43, OxAO indicates that channel 4 fault recovery.

As an | / O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.14.6.1 Over-limit Alarm

The LK430 module is capable of over-limit alarm. In the selected range, the user can set Upper Limit
Value and Lower Limit Value of the input signal by his or her own. When the input signal goes beyond the
limit range, that is, higher than Upper Limit Value or lower than Lower Limit Value, the channel diagnosis
byte then reports over-limit. When the signal is recovered to the limit range, it then reports fault recovery.

For various standard thermal resistances that can be measured by LK430, as shown in
table of LK430-supported Standard Thermal Resistances and Their Measurement Ranges, LK430
can support over-limit alarm. For other special non-standard thermal resistances or resistance
measurement, LK430 does not support over-limit alarm.

For a standard thermal resistance, no matter whether the output data format of LK430 is of a
temperature value or a resistance value, Upper Limit Value and Lower Limit Value for an over-limit alarm
are set to be a positive integer digital code, with the formula for the temperature digital code of upper and
lower limits given below:

Upper Limit Digital Code=Upper Limit Value Temperature Valuex10+10000
Lower Limit Digital Code= Lower Limit Value Temperature Valuex10+10000
The temperature unit of Upper Limit Value Temperature and Lower Limit Value Temperature (°C or °F),

conform to the temperature unit selected for the module (to select via the parameter Temperature Units,
defaulted to °C)

The set range of Upper Limit Value and Lower Limit Value: 6720~25,980. Upper Limit Value must be
more than Lower Limit Value. Otherwise, the LK430 cannot report the diagnosis message properly.

The LK430 module only reports the diagnosis data once separately when over-limit occurs and is
recovered. Whether the LK430 module can give an overall alarm, Upper Limit Value and Lower Limit
Value of each channel can be selected during configuration.
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Range

ge . .
Hpper hmlt_ex_i:eed upper
limit alarm ~a

Alarm L,

upper hmit

Alarm
|ower limit

Range
lower limit

exceed upper

4 owverrange alarm limit alarm

Max range
measured

exceed lower limit alarm

LK430 Overran Alarm Schematic Diagram

Due to the different measured data formats for LK430 configuration, the diagnosis and handling
methods for the module in case of over-limit may also differ, as shown in table . When the signal is
recovered to the normal range, the channel diagnosis area then reports 0xAO.

Handling of LK430 Over Range Alarm

Measured Data
Format

Type of Over-
limit

Handling of Over-limit

The channel diagnosis area reports the fault value OxA7
<Upper Range Limit, the measured channel data reports the current

gfcpeeerdlg?jlt temperature digital code
>Upper Range Limit, the measured channel data reports the max. measurable
Output Temperature temperature value code allowed in the range
Value The channel diagnosis area reports the fault value 0xA8
Lower limit > Lower Rangg ]_imit, the measured channel data reports the current
exceeded temperature dlglta}l cpde .
<Lower Range Limit, the measured channel data reports the Min. measurable
temperature value code allowed in the range
The channel diagnosis area reports the fault value 0xA7
Upper limit <Upper Range Limit, the measured channel data reports the current resistance
exceeded digital code
Output Resistance > Upper Range Limit, the measured channel data reports OxFFFF
Value The channel diagnosis area reports the fault value OxA8
Lower limit > Lower Range Limit, the measured channel data reports the current resistance
exceeded digital code

< Lower Range Limit, the measured channel data reports 0x0000

6.4.14.6.2 Line Broken Detection

The LK430 module is capable of line broken detection. When any signal cable of the input channel
falls off, the module then gives an line broken alarm to the controller module.

When certain channel is broken:

B The channel diagnosis area reports the fault value 0xA6.

B The measured channel data reports the selected value for configuration. Due to different selected
data formats, the measured channel data to be reported in case of an line broken may differ, as
shown in following table.

After the line broken is recovered, the channel diagnosis area reports OxAO. The LK430 module only
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reports the diagnosis data once separately when an line broken occurs and is recovered.

Specifications for Reported Channel Data in Case of Line Broken

User Parameter

Data Format

Line Break Value

Specifications for Measured Data

(data (reported line
format) broken value)
0x0000 The measured channel data reports 0x0000
Code OxFFFF The measured channel data reports OXFFFF
Hold (default) The measured channel data hold the normal data prior to the line break
0x0000 Take Channel 1 for example, Terminals 1, 3 and 5:
\When an line broken occurs to Terminal 1 or/and Terminal 3, the channel
Temperature [OxFFFF measurement reports the Min. temperature code value in the range

\When an line broken occurs to Terminal 5, the measured channel data reports the

Max. temperature code value in the range

Hold (default)

The measured channel data hold the normal data prior to the line break

x|
Input’output =election  User parameter |
Uzer parameter bytes: 36
name wvalue declaration =
Data Format Temperature j Unsignedd 1 0-1
Temperature Units Celsius ll Un=ignedd 0 0-1
Line Break Value Hold j Un=signedd 85 0,85,255
00000 .
CH1 Sensor Type OxFFFF Unsignedd 196 192-206
CH2 Sen=zor Tvoe Unzignedd 196 192-206
LK430 Line Broken Detection Settings
6.4.14.7 Parameters
The user parameter length of the LK430 module is up to 36 bytes.
table of LK430 User Parameters
Parameter Name |Meaning Value Default
To select the 6-channel measured Sglcu:gde’ to report the resistance code
Data Format channel data output format of the 1=Temperature, to report the 1
module
temperature code value
Temperature Units To select the temperature scale for the |0=Celsius, Celsius temperature scale 0
P measured temperature of the module 1=Fahrenheit, Fahrenheit scale
0=0x0000
Line broken Value To select the code value to be reported |85=Hold, to hold the line broken 85
by the line broken alarm channel data |255=0xFFFF

Refer to Line_Broken Detection for the
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Parameter Name [Meaning Value Default
detailed specifications.
CH1 Sensor Type 192=Cu427:10 Q
CH2 Sensor Type 193=Chinese_Cu:50 Q
194=Ni618:100 Q
CHS Sensor Type 195=Ni618:120 Q
CH4 Sensor Type 196=Pt385:100 Q
CH5 Sensor Type 197=Pt3916:100 Q
To select thermal resistance type for 198=Ni618:200 O
Channels 1~6 199=Ni672:120 Q 196
200=Pt385:200 Q
201=Pt3916:200 Q
CH6 Sensor Type 202=Ni618:500 Q
203=Pt385:500 Q
204=P13916:500 Q
205=Pt385:1000 Q
206=Pt3916:1000 Q
CH1 Digital Filter
CH2 Digital Filter i
P ; 0=None, no filtering
CHS3 Digital Filter e - L
.g. TFil To enable digital filtering 1=8 Points, filtering (to select the latest |0
CH4 Digital Filter 8 historical data)
CHS5 Digital Filter
CH6 Digital Filter
CH1 Upper Limit
Exceeded Alarm
CH1 Lower Limit
Exceeded Alarm
CH2 Upper Limit
Exceeded Alarm
CH2 Lower Limit
Exceeded Alarm
CH3 Upper Limit
Exceeded Alarm
CH3 Lower Limit o
Exceeded Alarm To engb[e Upper Limit Exceeded Alarm, 0=Disable
— Low Limit Exceeded Alarm for Channels |, _ 0
CH4 Upper Limit 1-6 1=Enable
Exceeded Alarm
CH4 Lower Limit
Exceeded Alarm
CH5 Upper Limit
Exceeded Alarm
CHS5 Lower Limit
Exceeded Alarm
CH6 Upper Limit
Exceeded Alarm
CH®6 Lower Limit
Exceeded Alarm
CH1 Upper Limit
Value
CH1 Lower Limit Range of Lower Limit Values: 6720~
Value 25,980 Lower Limit
CH2 Upper Limit To set Upper Limit Value and Lower Range of Upper Limit Values: 6720~ \Value: 8000
Value Limit Value for Channels 1~6 25,980 Upper Limit
CH2 Lower Limit Refer to Over-limit_Alarm for setting and|Value: 18700

Value

CH3 Upper Limit
Value

calculating the alarm limits
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Parameter Name

Meaning

Value Default

CH3 Lower Limit
Value

CH4 Upper Limit
Value

CH4 Lower Limit
Value

CHS5 Upper Limit
Value

CH5 Lower Limit
Value

CHG6 Upper Limit
Value

CH6 Lower Limit
VValue

CH7 Upper Limit
Value

CH7 Lower Limit
Value

CH8 Upper Limit
Value

CHS8 Lower Limit
Value

CH1 Line Break
Alarm

CH2 Line
Break Alarm

CH3 Line
Break Alarm

CH4 Line
Break Alarm

CH5 Line Break
Alarm

CH6 Line
Break Alarm

CH7 Line
Break Alarm

CHS8 Line Break
Alarm

To enable the line broken alarm for O=Disable

Channels 1~6

1=Enable

(i)The temperature conversion value adopts the temperature scale selected for module configuration.
Upper Limit Value must be more than Lower Limit Value.

6.4.14.8 Technical Specifications

LK430 6-channel Thermal Resistance Type Analog Input Module

System Power

Power Voltage

24VDC (-10%~+10%)

Power consumption

65mA max.@24VDC

Input channel

Number of channels

6-channel

Measurement Method

3-wire thermal resistance input, three-wire connection, constant current source
measurement
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LK430 6-channel Thermal Resistance Type Analog Input Module

Thermal Resistance Type and
Temperature Measurement
Accuracy

Absolute
Error

Temperature Measurement

Thermal Resistance Type Code Range

Copperd27:10 Q

Copper427: 10 Q -200C~260C

1.47C

Chinese_Cu:50 Q

Chinese_Cu: 50 Q -50C~150C

0.6°C

Nickel618: 100 Q/120 Q/200 Q/500
Q
Nickel618: 100 Q/120 Q/200 Q/500 Q

-60°C~250C 0.9C

Nickel672:120 Q

Nickel672: 120 Q -801C~320C

1.47C

Platinum385: 100 Q/200 Q/500
/1000 Q
Platinum385: 100 Q/200 Q/500
/1000 Q

-200C~870°C 1.3C

Platinum3916: 100 Q/200 Q/500
/1000 Q
Platinum3916: 100 Q/200 Q/500
/1000 Q

-200C~630°C 1.3C

Resistance Measurement Range

1~4020 Q

Resistance Measurement Accuracy

0.1% F.S.@25°C

Sampling Period (Full-channel
Scanning Time)

The measured data is a resistance [Max.: 1.5 s

value Max.: 2 s

The measured data is a

temperature value

Differential Mode Rejection Ratio |60 dB

Common Mode Rejection Ratio 100 dB

Temperature drift +50 ppm/‘C

Calibration Accuracy 0.05% of resistance, full range
Calibration Period 12 months

Isolation Voltage between Field
and System

500 VAC@1 min, leaking current: 5 mA

(0~65,535)
Upload Data Format (0~65,535)

Uploaded Resistance for
Configuration Selection

65,535x%(resistance value-Min. measurable resistance value in the range )/full
range resistance value

Uploaded Temperature for
Configuration Selection

Acquisition temperature x10+10,000

Failure Diagnosis and Hot Plug

Diagnosis
Line break detection
Over-limit alarm

When an line broken occurs, the diagnosis byte reports 0xA6, with the value
reported by the measured channel data optional for configuration

\When the signal range exceeds Upper Limit Value/Lower Limit Value, the
diagnosis byte then reports OxA7/0xA8

Hot Plugging Supported
Communication Bus
Protocol Profibus-DP
1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate ;
9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Property

Protection Key

A2
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LK430 6-channel Thermal Resistance Type Analog Input Module

Installation Extension backplane

Module Dimension (W*H*D) 35 mmx100 mmx100 mm
Enclosure Protection Rating IEC60529 1P20

Weight 180 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity 5%~95%, with no condensation

6.4.15 LK432 8-channel Thermal Resistance Analog Input
Module

6.4.15.1 Basic Features

B 8-channel RTD input, in form of constant current source

B RTD measurement can report the temperature or resistance value or code value

B RTD Type: Copper427, Chinese_Cu, Nickel618, Nickel672, Platinum385, Platinum3916

B Resistance measurement range : Upper limit of sensor standard resistance range < 402 Q: 1 ~ 402
Q; Upper limit of sensor standard resistance range > 402 Q: 1 ~ 4020 Q

Upper Limit Exceeded Alarm

Lower Limit Exceeded Alarm

Line broken detection

Isolation between the system and the field

Hot swapping
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Appearance drawing of LK432 module

6.4.15.2 Operating Principle

The 24VDC system power supply of LK432 module outputs 3.3vdc through isolated DC / DC to
supply power to the interface circuit. The interface circuit and the system are isolated by magnetic
coupling, so as to realize the electrical isolation of the system from the field channels, and each channel is
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isolated from each other.
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Internal structure block diagram of LK432 module

LK432 adopts the measurement method excited by constant current source. Compared with the
traditional bridge measurement method, it can more effectively eliminate the influence of the line
resistance of RTD long conductor on the measurement accuracy when the bridge is unbalanced. The
module supports 2-wire, 3-wire and 4-wire connection methods. In the 3-wire connection method, the line
resistance values of three RTD wires are required to be equal, otherwise the deviation of wire resistance
will affect the measurement accuracy. The interface circuit is shown in the figure.

d-wire system on .-”r“\
> W/

|

F-wire system 2Z-wire system |
— i

conditioning
circuit

v

AfD

Interface circuit of LK432 module

6.4.15.3 Indicators

Definition of LK432 Indicators

Name Status|Description

On The communication is established, and the module works well

RUN/ERR indicator  |green |Flash [The communication is not established or incorrect.

Off The module is not powered on
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Name Status|Description
on System power failure, system power supply voltage is lower than 18.2v.
Chip failure, that is, ADC chip failure occurs in all 8 channels.
red Flash Communication not established or communication error and system power
failure
Off The module is working properly
eIIo“'On channel OK
yelow Off  |Channel failure / channel not enabled
01~08-channel - - - —
indicator Channel failure (disconnection, over upper and lower limits, over range, channel
On .
red failure).
Off Channel failure is not enabled or channel is normal

6.4.15.4 Wirings

The field signal is connected to LK432 module through LKX1130 prefabricated cable connector. The
prefabricated cable is 36 core copper wire to connect the field signal. Among them, 32 cores are
connected with 4-wire 8-channel thermal resistance analog input signal, and the other 4 cores are
reserved without connection, and the wire head is insulated.

Color definition of signal line of LK432 module

Channel number|Cable core color[Channel number|Cable core color

Channel 1:A Red on white |Channel 5:A Red on green
Channel 1:B Yellow on white |Channel 5:B Yellow on green
Channel 1:C  |Green on white [Channel 5:C Green

Channel 1:D Blue on white [Channel 5:D Blue on green
Channel 2:A Pink on white |Channel 6:A Pink on green
Channel 2:B Grey on white [Channel 6:B Grey on green
Channel 2:C Black on white [Channel 6:C Black on green
Channel 2:D  |White Channel 6:D White on green
Channel 3:A Red on yellow [Channel 7:A Red on blue
Channel 3:B yellow Channel 7:B Yellow on blue
Channel 3:C  |Green on yellow|Channel 7:C Green on blue
Channel 3:D Blue on yellow [Channel 7:D Blue

Channel 4:A  [Pink on yellow |Channel 8:A Pink on blue
Channel 4:B  |Grey on yellow [Channel 8:B Grey on blue
Channel 4:C Black on yellow [Channel 8:C Black on blue
Channel 4:D  [White on yellow|Channel 8:D White on blue
NC1: Brownonred [NC3: Red

NC2: Brown on pink [NC4: Black
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Two wires

RTD

Three wires
RTD

Ay
w

Four wires
—/Hﬁ RTD

Wiring diagram of LK432 module

6.4.15.5 Diagnosis

The diagnostic information of LK432 contains 30 bytes. Among them, 4-byte equipment related
diagnosis, 2-byte identification number diagnosis and 24 byte channel diagnosis. LK432 has 8 channels,
and each channel has 3 bytes of diagnostic information.

When LK432 module is added through DP protocol under LK249 DP communication module, the
diagnosis needs to be viewed through the function block.
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After calling to obtain the DP slave station diagnosis function block (sysGetDPSlaveStateExt), the
diagnosis data is stored in the output parameter DiagData array.

Description of diagnostic information for LK432 module

Diagnostic information

Diagnostic byte

Value

Device diagnostic information

DiagData[0]

0x04: Device diagnostic header byte

DiagData[1]

Bit0: Chip fault diagnosis
1: Chip failure

0: No chip failure

Bit2: System power failure
1: failure

0:No failure

DiagData[2]

Bit0: channel fault diagnosis
1: failure

0:No failure

Bit6~Bit7: DP network fault diagnosis
0: No fault
1: DP1 fault
2: DP2 fault

DiagData[3]

Bit0O~Bit7: Module MCU firmware version
information

Diagnostic information for identification

number

DiagData[4]

0x42: ID diagnostic header byte

DiagData[5]

0x00: no channel failure
0x01: channel failure

Channel diagnostic information

DiagData[6]~DiagData[29]

3 bytes per channel

The first byte is the channel diagnostic header byte
The second byte is the channel number data

The third byte is the channel data type / fault
diagnosis type

See the following table "LK432 channel diagnostic
information”

Specifications for LK432 Channel Diagnosis Message

Diagnostic information meaning
Bit Bit7 |Bit6 |Bit5 |Bit4~ Bit0
First byte |head 0x80 Decimal online value 128
Second I / O type / channel 01 (Channel Failed channel numbers 1~8
byte number (input)  [number) Decimal online value 64~71
) Under range fault, decimal online value
162
3 Overrange fault, decimal online value 163
. Channel data type / - - . -
Third byte 101 (Word) 6 Disconnection, decimal online value 166
fault type
. Over upper limit fault, decimal online
value 167
8 Out of lower limit fault, decimal online
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Diagnostic information meaning
value 168
5 Channel ADC chip failure, decimal online
value 169
0 Channel fault recovery, decimal online

value 160

When LK432 module is added under LK241 Powerlink communication module through Powerlink
protocol, after compilation, you can directly view the diagnosis information on the diagnosis page.

Configure LK432 module in autothink programming software, generate module diagnosis information
page after compilation, and store the obtained diagnosis in s area of the system. The diagnostic
information of LK432 is shown in the figure.

ariable Name ariable Type
AT_LK4325laveState 10 BYTE
AT_LK432SlavelD_H10 BYTE
AT_LK432SlavelD_L10 BYTE
AT LK&32_Chip_Fault10 BOOL

AT K432 SysPower_Fault10 BOOL

AT_LK432ChannelFault10 BOOL
AT_LK432DP1NetFault1( BOOL
AT_LK432DP2NetFault1i BOOL
AT_LK43ZMCUNern10 BYTE
AT_LK432ModuleDiag10 BOOL

AT_LK432Channel1DataFault10 BYTE
AT_LK432ChannelZDataFault10 BYTE
AT LK432Channel3DataFault10 BYTE
AT_LK432ChanneldDataFault10 BYTE
AT_LK43Z2ChannelcDataFault10 BYTE
AT_LK43Z2ChannelEDataFault10 BYTE

AT_LK432ChannelfDataFault10 BYTE

AT_LK432Channel2DataFault10 BYTE

The diagnostic information of LK432
(i)Under LK202, LK205, LK207 and LK210, LK432 module channel diagnosis is not supported.
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6.4.15.6 Parameters

The user parameter is used to set the working mode of the module. It is written to the controller when
the project is loaded. It is not read every scanning cycle. Each parameter has a default value (default),
which can be changed according to project requirements. After the parameter value is changed, you need

to download it all to take effect.

In autothink programming software, double-click the LK432 tree node under hardware configuration to
open the "device properties" dialog box. As shown in the figure, the LK432 user parameter has 64 bytes.

Device Properties

>

User parameter bytes: 64

Inputfoutput selection BIECIEEE R |

Mame Walue Declaration
Drata Format Temperature ha Un=ignedd 1 0-2
Temperature Units Celzius ﬂ Un=zignedd 0 0-1

Line Break Value Hold ﬂ Un=signedd 85 0,85255

Fitter Mode S0Hz Fitter ﬂ Un=igneds 0 0,1

CH1 State Enable CH j Bit(0} 1 0-1

CH2Z State Enable CH j Bit(1} 1 0-1

CH3 State Enable CH ﬂ bit(2) 1 0-1

CH4 State Enable CH j bit(3) 1 0-1

CHS State Enable CH j bit(4) 1 0-1

CHE State Enable CH j bit(3) 1 0-1

CHY State Enable CH j bit(6) 1 0-1

CHE State Enable CH j Bit(7) 1 0-1
CH1 Connection Type 3 wire ﬂ Un=igneds 1 0-2
< FH? Cfannactinn Tina T wrira T| llnoimnad® 4 0 3

Cloze

LK432 user parameter setting
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Table of LK432 User Parameters

Parameter Name

Meaning

Value

Data Format

Channel measurement data
output format selection

Code: Report the resistance code value
Temperature: Report the temperature code value (default)
Resistance: Report the resistance value

Temperature Units

Selection of temperature
scale for module

temperature measurement

Celsius
Fahrenheit

Line Break Value

Data reporting code value
selection of disconnection
alarm channel

0x0000: according to the configured data format output
format, the channel reports the corresponding code value
offline limit or resistance value offline limit or lower
temperature limit

Hold: the channel measurement data maintains the normal
data before disconnection (default)

OXFFFF: according to the configured data format output
format, the channel reports the corresponding code value
on-line limit or resistance value on-line or temperature
upper limit

Filter Mode

digital filtering mode
selection

50 Hz Filter: filter 50 Hz interference (default)
60 Hz Filter: filter 60 Hz interference

CHn State(n=1~8)

Channel status

Enable CH: (default)
Disable CH

CHn Connection
Type(n=1~8)

Channel wiring type
selection

2 wire: connect 2-wire input signal
3 wire: connect 3-wire input signal (default)
4 wire: connect 4-wire input signal

CHn Sensor
Type(n=1~8)

Channel thermal resistance
type selection

Cu427:10 Q
Chinese_Cu:50 Q
Ni618:100 Q
Ni618:120 Q

Pt385:100 Q(default)

Pt3916:100 Q
Ni618:200 Q
Ni672:120 Q
Pt385:200 O
Pt3916:200 Q
Ni618:500 Q
Pt385:500 Q
Pt3916:500 Q
Pt385:1000 Q
Pt3916:1000 Q

CHn Digital
Filter(n=1~8)

Digital filter enable

None: (default)

4 Points: (select the latest 4 historical data)

16 Points: (select the latest 16 historical data)

32 Points: filtering (select the latest 32 historical data)

CHn Upper Limit
Exceeded

Channel over limit alarm

Disable: (default)
Enable
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Parameter Name |Meaning Value
Alarm(n=1~8) enable

CHn Lower Limit |Channel over lower limit i .
Exceeded Disable: (default)
Alarm(n=1~8) alarm enable Enable

CHn Upper Limit
Value(n=1~8)

Channel alarm upper limit

setting 18700

Alarm upper limit range: 6720 ~ 25980, default value:

CHn Lower Limit
Value(n=1~8)

Channel alarm lower limit
setting

Alarm lower limit range: 6720 ~ 25980, default value: 8000

CHn Line Break
Alarm(n=1~8)

Channel disconnection Disable

alarm enable

Enable: (default)

6.4.15.7 Technical Specifications

LK432 8-channel Thermal Resistance Analog Input Module

Input channel performance index

Number of .
channels
Measurement
Current source measurement
Method
Connection
method of 2 / 3/ 4-wire thermal resistance input, you can select "2-wire system, 3-wire system, 4-wire system"
thermal through at. The default is 3-wire system
resistance
. Temperature Measurement
Thermal Resistance Type Code Absolute Error
Range
Copperd27: 10 Q -200°C~260°C 4°C
Temperature | -inece cu: 500 -50°C~150°C 1.0°C
Measurement -
Nickel618: 100 Q/120 Q/200 Q/500 Q -60°C~250°C 0.9°C
Accuracy
Nickel672: 120 Q -80°C~320°C 1.4°C
Platinum385: 100 Q/200 Q/500 Q/1000 Q -200°C~870°C 1.2°C
Platinum3916: 100 Q/200 Q/500 Q/1000 Q -200°C~630°C 1.0°C
Temperature

scale selection

Celsius scale or Fahrenheit scale

Resistance
Measurement
Range

1~4020 Q

Resistance
Measurement
Accuracy

+0.1% F.S.@25°C
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LK432 8-channel Thermal Resistance Analog Input Module

Full channel
scan time

Max. 1s (no filtering)

Channel enable

It has channel enabling function. When the channel is not enabled, the code value is

function displayed as 0
Hot plug Support
Filter o e
No filtering, 4-point filtering, 16 point filtering and 32 point filtering. No filtering by default
parameters
Interference
frequency 50Hz or 60Hz, 50Hz by default

suppression

Differential
Mode Rejection
Ratio

60 dB

Common Mode
Rejection Ratio

100 dB

Temperature
drift

+20 ppm/°C

Channel
withstand
voltage

<12VDC

Maximum cable
impedance

<25Q(2 / 3 wires); <50Q(4 wires)

Thermal resistance input range

Type of thermal

Input range (unit: Q)

Range code . Standard resistance
resistance Measurable range
range

0xCO Cu427 10Q 3.69980 ~ 21.1574 1~402
0xC1 Chinese_Cu 50Q 39.243 ~ 82.136 1~402
0xC2 Ni618 100Q 69.5204 ~ 343.584 1~402
0xC3 Ni618 120Q 83.4245 ~ 412.301 1~4020
0xC4 Pt385 100Q 18.5201 ~ 396.311 1~402
0xC5 Pt3916 100Q 16.9960 ~ 327.744 1~402
0xC6 Ni618 200Q 139.041 ~ 687.168 1~4020
0xC7 Ni672 120Q 66.6000 ~ 568.407 1~4020
0xC8 Pt385 200Q 37.0402 ~ 792.622 1~4020
0xC9 Pt3916 200Q 33.992 ~ 655.488 1~4020
OxCA Ni618 500Q 347.602~1717.92 1~4020
0xCB Pt385 500Q 92.6005 ~ 1981.56 1~4020
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LK432 8-channel Thermal Resistance Analog Input Module

0xCC Pt3916 500Q 84.98 ~ 1638.72 1~4020
0xCD Pt385 1000Q 185.201 ~ 3963.11 1~4020
O0xCE Pt3916 10002 169.960 ~ 3277.44 1~4020

Upload data format (0~65535)

Configuration
selection upload
code value

The upper limit of the standard resistance range of the sensor is < 402 Q, indicating the
resistance value: code value x (402/65535)Q;

The upper limit of the standard resistance range of the sensor is > 402 Q, indicating the
resistance value: code value x (4020/65535)Q);

When the resistance value is less than 1 Q, it can still be measured, but the accuracy cannot
be guaranteed.

Configuration
selection upload
temperature

Acquisition temperature x 10+10,000

Configuration
upload
resistance

Upper limit of sensor standard resistance range < 402 Q: resistance value x 100;

Upper limit of sensor standard resistance range > 402 Q: resistance value x 10;

Note 1: if the input resistance value is > 402 ohms, the displayed resistance value is 40200
and the display code value is 65535;

Note 2: if the input resistance value is > 4020 ohms, the displayed resistance value is 40200
and the display code value is 65535

Periodic data

Periodic data
composition

17 bytes. Single channel: 2-byte channel acquisition value and 1-bit

Channel data channel quality bit

Periodic data
reporting
method

The reported data is the actual collected value, and the reported
zero value. After one acquisition (within 400ms), the resistance value
and temperature value have no filtered real-time value until the data
Module cold start acquisition is completed. Whether the data is valid is marked by the
quality bit. Report the actual value after the data is ready, and the
data preparation time is less than 300ms x Configuration filtering

times + 400

The reported data is the actual collected value, and the reported
zero value. After one acquisition (within 400ms), the resistance value
and temperature value have no filtered real-time value until the data
Module hot start acquisition is completed. Whether the data is valid is marked by the
quality bit. Report the actual value after the data is ready, and the
data preparation time is less than 300ms x Configuration filtering

times + 400

Module configuration

parameters change  [The reported data is the actual collected value

after downloading
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LK432 8-channel Thermal Resistance Analog Input Module

The module is not
reset and the
communication is
interrupted and

returns to normal

filtering parameters

The data reported in the first shot is the actual collected value
The cumulative number of samples does not reach before the

The cumulative
number of samples
does not reach before
the filtering

parameters

The reported data shall be the results of smooth filtering of the
previous few beats, and the sampling results without filtering shall
be reported until the cumulative times reach the filtering times

Aperiodic data

Diagnostic data

Routine diagnosis

6 bytes

Extended diagnosis

Equipment diagnosis

5 bytes, including chip fault, DP 1/
DP 2 network fault, channel fault,
MCU version number, FPGA
version number and other
diagnostic information

Identification number diagnosis

2 bytes

Channel diagnosis

24 bytes, which contains the
channel diagnostic status of 8
channels

Reporting method

Module cold start

Report once extended diagnosis
module reports once extended
diagnosis after the data is
accurate, and the data
preparation time is less than
300ms x Configuration filtering
times + 400

Module hot start

Report once extended diagnosis
module reports once extended
diagnosis after the data is
accurate, and the data
preparation time is less than
300ms x Configuration filtering
times + 400

Module configuration
parameters change after
downloading

Report an extended diagnosis
module. After the configuration
parameters change, report an
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LK432 8-channel Thermal Resistance Analog Input Module

extended diagnosis after the
configuration is completed

After the configuration

. . parameters are changed, the
Module configuration parameters
. module reports an extended
change after downloading . .
diagnosis after the

configuration is completed

After the module is not reset and
the communication is interrupted |Report an extended diagnosis

and re established

The channel diagnosis report

. sets the diagnosis results before
The cumulative number of samples | ]
o filtering, and the delay time of
does not reach before the filtering | ] ]
diagnosis report is less than
parameters . . .
300ms x Configuration filtering

times

Isolation withstand voltage

Channel to ]
1000VAC@1min, <5mA

system

Between ]
500VAC@1min, <5mA

channels

System Power

Power Voltage

19.2vV~28.8V

Power

consumption

60mA@ 24VDC

Communication Bus

DP master card
model

LK235 LK234 LK249 LK202 LK205 LK207 LK210

Protocol Profibus-DP
Dual network
Support
redundancy
3Mbps, 1.5Mbps, 500Kbps. 187.5Kbps, 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate

9.6Kbps,

Module failure

Fault isolation

The channel failure of the module does not affect the operation of other channels, and the
channel failure does not spread to other channels

Module fault
type

Communication failure(DP network (DP1, DP2) failure

. The channel is disconnected (which line cannot be diagnosed), and
Channel failure ) i
there is an enable bit control
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LK432 8-channel Thermal Resistance Analog Input Module

Channel overrun fault, with enable bit control; The overrun threshold
can be set. The over limit threshold setting needs to be within the
over range. If the two exist at the same time, the over range fault will
be reported first. Overrun threshold in any reporting format, only
temperature units can be selected. The unit follows the
configuration to select the temperature unit.

In case of over range fault, the channel input resistance exceeds the
"measurable range" of the channel.

Physical Property

Installation

Extension backplane

Protection Key |A3

Enclosure
Protection
Rating

IP20

Module
Dimension
(W*H*D)

35mmx107mmx100mm

Weight

2059

Environmental Adaptability

Operating

-20~70°C
Temperature
Operating . i
o 5%~95%, with no condensation
Humidity
Storage
-40~70°C
Temperature
Storage . .
e 5%~95%, with no condensation
Humidity

6.4.16 LK441 8-channel Thermocouple Analog Input Module

6.4.16.1 Basic Features

8-channel thermocouple or millivolt input
Thermocouple type: B, E, J,K,R, S, T,N, C
Range of millivolt signals: -12~32mV/-12~78mV

Directly reported temperature value of a thermocouple signal type
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RTD cold junction temperature compensation
Over-limit alarm

Over range alarm

Isolation between the system and the field

|

u

[ ]

B Line broken alarm
[ ]

B Field calibration
[ ]

Hot swapping

LK441 Module Schematic Diagram

6.4.16.2 Operating Principle

The 24 VDC system power supply of the LK441 module supplies the power to the interface circuit by
outputting 2.5 VDC via isolated DC/DC. An opto-isolator is between the interface circuit and the system,
realizing the electrical isolation between the system and the field channel. The field signal is converted
into a digital signal via an A/D converter. Via optoelectronic isolation, it is read by the microprocessor in the
module, then uploaded to the controller module via the Profibus-DP bus.
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Field | Systerm

|
See channel '
interface diagram - DC/DC 24VDC
Isolation converter
| DC/DC
CH1—>— |
CH2—>— A/D
CH3—— > converter Photoelectric Backboard

CHA—>— isolation Microprocessor

|
CHS >— < f Input data
CH6—{>— A/D | -
CH7 —>—{ converter l | Configuration data

CH8—>— -+
Control
|

Internal Structure Block Diagram of LK441

— e e o — — — — — — — — — — — —— —

Shield

LK441 Channel Interface Circuit Diagram

6.4.16.3 Indicators

There are two status indicators on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator, indicating the communication status between
the module and the controller module. The CAL indicator is the calibration indicator, indicating the
calibration process(Calibration model is not introduced in this article, please contact HollySys service
agencies if necessary).
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Definition of LK441 Indicators

Name

Status|Description

RUN indicator

(green)

On The communication is established, and the module works well
Flash [The communication is not established or incorrect.
Off  |The module is not powered on.

CAL Calibration

Indicator
(yellow)

On In the calibration and detection mode, undergoing calibration and detection
Flash |In the calibration no detection mode, but undergoing no calibration and detection

It is not powered up or the communication is not established or the module does not in
Off S -
the calibration and detection mode

B Running Mode

o Immediately after being powered on, the module waits for the initialized data, with the green
indicator flashing based on a frequency of 4 times/second.

o Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the DP is connected properly
and the communication parameters are set properly.

o  When the module works well, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the
green indicator is turned normally on again.

o The yellow indicator is normally off when the module is in the running mode.

Definition of LK441 Indicators in Running Mode
Name Status|Description

RUN indicator

(green)

On The communication is established

Flash [The communication is not established or incorrect.

Off  |The module is not powered on.

CAL Calibration

Indicator
(yellow)

On In the calibration and detection mode, undergoing calibration and detection

Flash |In the calibration no detection mode, but undergoing no calibration and detection

It is not powered up or the communication is not established or the module does not in
Off S -
the calibration and detection mode

6.4.16.4 Wirings

The LK441 module is installed on the extension backplane.

Definition of LK441 Backplane Terminals

Sequence of Terminals

Channel No. Positive Terminal of TC/Millivolt Signal  [Negative terminal of TC/Millivolt Signal
Input Input

1 01 02

2 03 04

3 05 06

4 07 08

5 09 10

6 11 12

7 13 14
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Sequence of Terminals

Channel No. Positive Terminal of TC/Millivolt Signal  [Negative terminal of TC/Millivolt Signal
Input Input
8 15 16

Cold junction compensation
channel

To connect the RTD temperature measurement element

9

Shield

ETIr
LK441 Backplane Terminal Wiring Diagram

Pay attention to the following during wiring:

The two-row 18-channel terminals are fixed on the backplane, right located under the installation
position of the LK441 module.

Each thermocouple or millivolt signal is separately connected to the terminals via two conductors
(shielded cable) in the field.

The odd terminal is connected to the positive terminal of thermocouple/millivolt signal; the even
terminal is connected to the negative terminal of the thermocouple/millivolt signal.

When adopting set cold junction temperature compensation, Terminals 71 and 18 cannot be used.

6.4.16.5 Functions

6.4.16.5.1 Measured Data Output Format

LK441 can be connected to a thermocouple element of B, E, J, K, R, S, T, N and C type to acquire the

field temperature signal, or it can acquire the millivolt voltage signal within a range of -12~78 mV or -
12~+32 mV.

The measured data on each channel that is reported by LK441, is expressed in form of 2-byte

positive integer (decimal: 0~65,535) digital code. For different ranges, the output format of measured data
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may differ. The millivolt range outputs the millivolt digital code corresponding to the field signal. The
thermocouple range outputs the temperature digital code corresponding to the field signal. See the
following for the formula of conversion between the measured data and the physical quantity:

B Millivolt range of configuration selection: Millivolt Value mV=(Millivolt digital code/65,535)xRange-12,
notably, for -12~78 mV, Range=90 mV, for -12~32 mV, Range=44 mV.

B Thermocouple Range of configuration selection: Temperature Value (‘C/°F) =(Temperature digital
code-10,000)/10.

For a millivolt range, by calling the function block HEX_ENGIN of the Analog signal Processing
Functions library in the programming software AutoThink, it can convert the 2-byte millivolt code value into
the engineering data.For a thermocouple range, it can obtain the actual temperature value upon simple
operation according to the above formula.

6.4.16.6 Cold-conjunction Compensation

LK441 can adopt the following two methods for cold junction compensation. Both methods require
configuring LK441 with a thermocouple range, with the measured data reported to the controller module
representing a temperature value (that is, to report the temperature digital code).

|
: [KaTT
|

compensating _ Channel measuring . .
Thermacouple CH~CHA o AL s A | —
P! | wirs millivalt values Aillivolt values A

|

Field Corresponding the table
- tempatature-millivalt for Corres
1.Coid end thermacouple

. Temperature t temperatb
Millivelt values after ¢ Report temperature code

Compensation values sftar
pens Compensation

3 the takde millivolt
or thermocouple

tharrmal

'.1:r|1[.'|'r..l'|..lr|' measyred
resistance ; -

|

|

|

|

| Pr100, Cutd 25etting parameter for |, ampensation temperature st
| ixed celd and temperature
|

|

|

|

|

LK441 Cold-conjunction Temperature Compensation Block Diagram

B RTD measured cold junction temperature compensation

Each LK441 uses a RTD temperature measurement element to measure the actual temperature at
the cold junction of thermocouple, via the "temperature—millivolt" table corresponding to thermocouple,
automatically verifies the millivolt value corresponding to the cold junction temperature value. Then it sums
up such a cold junction millivolt value and the measured channel millivolt value of LK441 to obtain the
actual compensation millivolt value, further by looking up in "millivolt-temperature" table according to the
compensation millivolt value to obtain the actual temperature value at the field terminal of thermocouple,
finally reporting the measured temperature code to the controller module. The specific compensation
algorithm is completed automatically in LK441. The controller module obtains the compensation
temperature directly.

The external RTD temperature measurement element of LK441 occupies Channel 9 that is inside.
The RTD allows using such three thermal resistances as Chinese_Cu50 ohm, Pt385 100 ohm and Pt3916
100 ohm, with the cold junction temperature compensation ranging 0~60°C. It is recommended of using
Pt385 100 ohm or Pt3916 100 ohm. The installation position of thermal resistance is close to the cold
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junction of the thermocouple as closely as possible (that is, close to the outgoing terminal of LK441).

See the following for the steps to adopt RTD temperature measurement to configure automatic cold

junction compensation:

(1) The cold junction compensation of a corresponding channel enables to select Enable for the

parameter CHn Cold Junction Compensation, thus enabling cold junction temperature
compensation of the channel.

(2) Select RTD for the cold junction compensation mode parameter Cold Junction Comp.Source.

3) Select the connected thermal resistance type as Chinese_Cu 50 ohm, Pt385 100 ohm or

Pt3916 100 ohm for the RTD temperature measurement element parameter Cold Junction
Comp.RTType-D.

Select whether the RTD temperature measurement channel is capable of line broken detection

according to the parameter RTD Line Break Alarm, defaulted to Disable. After enabling line broken
detection, if an line broken occurs to the RTD temperature measurement channel (Channel 9), the
channel data holds the normal data prior to the line broken, with the channel diagnosis reporting the line
broken fault value 0xA6.

Set cold junction temperature compensation

When the dynamic compensation accuracy requirement is low or the cold junction ambient
temperature changes slightly, the cold junction temperature can also be pre-input in the configuration
and kept unchanged. LK441 compensates according to the set cold junction temperature.

Each LK441 via the "temperature—millivolt" table corresponding to thermocouple, automatically
verifies the millivolt value corresponding to the cold junction temperature. Then it sums up such a cold
junction millivolt value and the measured channel millivolt value of LK441 to obtain the actual
compensation millivolt value, further by looking up in "millivolt-temperature” table according to the
compensation millivolt value to obtain the actual temperature value at the field terminal of
thermocouple, finally reporting the measured temperature digital code to the controller module. The
specific compensation algorithm is completed automatically in LK441. The controller module obtains
the compensation temperature directly.

See the following for the steps to adopt a set cold junction temperature to configure cold junction
compensation:

4) The cold junction compensation of a corresponding channel enables to select Enable for the
parameter CHn Cold Junction Compensation, thus enabling cold junction temperature
compensation of the channel.

(5) Select Cold Junction Compensation for the cold junction compensation mode parameter Cold
Junction Comp.Source.

(6) Input the temperature compensation value in the cold junction temperature compensation value
parameter Cold Junction Compensation Value, with temperature compensation
value=compensation temperature x10.

The temperature scale of the compensation temperature conforms to the temperature scale

(Temperature Units) selected by the LK441. When the temperature scale is of a degree Celsius, the cold
junction temperature compensation ranges 0~60°C, with the corresponding temperature compensation
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value of 0~600. When the temperature scale is of a degree Fahrenheit, the cold junction temperature
compensation ranges 32~ 140°F, with the corresponding temperature patch compensation value of
320~1400.

6.4.16.7 Diagnosis

The LK441 module can diagnose over range, over-limit and line broken, which are of a channel
diagnosis. After calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the channel
diagnosis data reported is sent into the output parameter DiagData in the function block.

Diagnostic information of LK441 up to 31 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 27 bytes are channel diagnosis. nine channels in LK441, wherein, the
forward 8-channel as thermocouple or millivolt signal input, channel 9 for the cold junction compensation
terminal. the diagnosis information for each channel 3 bytes. Diagnosis information diagram refer to figure
Diagnosis _Information_diagram.

B Device diagnosis information
Device diagnosis data 0x02,0x00 indicates the current device without any fault.
Device diagnosis data 0x02,0x01 indicates that the current device has channel fault.
Device diagnosis data 0x02,0x02 indicates that the current device has checksum fault.

Device diagnosis data 0x02,0x03 indicates that the current device have both channel fault and
checksum fault.

B |dentification diagnosis information

The 2-byte identification diagnosis information is 0x42,0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK441 Channel Diagnosis Information

Diagnosis Information Meaning
. . . . _|Bit4~
Bit Bit7 [Bit6 |Bit5 BitO
The first byte  [Head 0x80 Decimal online value 128
The second 01 Failed channel no 1~8
byte VO type/channel (Input) (Channel) Decimal online value 64~72
2 Under range, Decimal online value is 162
3 Over range, Decimal online value is 163
6 Line broken, Decimal online value is 166
Upper limit exceeded, Decimal online value is
The third byte fy';i“”e' data type/fault |61 (woray |7 167
Lower limit exceeded, Decimal online value is
8
168
Channel fault recovery, Decimal online value is
0 160

Example:
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Channel diagnosis data 0x80, 0x40, 0xA2 indicates that channel 1 has under range alarm.
Channel diagnosis data 0x80, 0x41, 0xA3 indicates that channel 2 has over range alarm.

Channel diagnosis data 0x80, 0x42, 0xA6 indicates that channel 3 has line broken alarm.

Channel diagnosis data 0x80, 0x43, OxA7 indicates that channel 4 has upper limit exceeded alarm.

As an | / O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.16.7.1 Optional Alarms

The alarms that are provided by each range for the LK441 module are different, as shown in table.

LK441 Alarm List Based on Different Ranges

Range Limit |[Thermocouple Type|internal Range Code|Alarm Type

-12 mV~78 mV|— 13 Over-limit alarm, over range alarm
-12 mV~32 mV|— 14 Over-limit alarm, over range alarm
300~1820°C ([Type B 207 Over-limit alarm, line broken alarm
0~1725°C Type C 208 Over-limit alarm, over range alarm
0~2315°C Type C 209 Over-limit alarm, line broken alarm
-270~415°C  |Type E 210 Over-limit alarm, over range alarm
-270~1000°C [Type E 211 Over-limit alarm, line broken alarm
-210~550°C  |Type J 212 Over-limit alarm, over range alarm
-210~1200°C |[Type J 213 Over-limit alarm, line broken alarm
-270~725°C  |Type K 214 Over-limit alarm, over range alarm
-270~1372°C [Type K 215 Over-limit alarm, line broken alarm
-270~840°C  |Type N 216 Over-limit alarm, over range alarm
-270~1300°C ([Type N 217 Over-limit alarm, line broken alarm
-50~1768°C |Type R 218 Over-limit alarm, line broken alarm
-50~1768°C ([Type S 219 Over-limit alarm, line broken alarm
-270~400°C  [Type T 220 Over-limit alarm, line broken alarm

Note: when using a thermocouple range, if thermocouples of a same type has two temperature
ranges available, for example, for Type C thermocouples, the two ranges are 0~1725°C and 0~2315C.
When configuring in a smaller temperature range, for example, if a Type C thermocouple selects a range
of 0~1725°C, the module does not provide line broken detection directly. However, if a broken
thermocouple occurs, the channel consequently gives an over range alarm. That is, in such a case, if an
over range alarm is received, the channel may really go beyond the range, or it may be resulted in a
broken thermocouple.

6.4.16.7.2 Over Range Alarm

The LK441 module is capable of over range alarm. When an input signal exceeds the selected range,
for a thermocouple, it means to exceed the millivolt value corresponding to the temperature range
selected by thermocouple. The channel diagnosis byte reports over range. When the signal is recovered, it
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reports fault recovery.

For the LK441, not all the ranges are capable of over range alarm. Each range supports different
alarm types. Refer to Optional Alarms .

& .
overrange alarm  failure recovery

Range .

upper limit |- - — — ¢ % _ _ _ _ _
Max range
measured

Range

lower limit -—% — — ¢ — — ——— —— T —
Range = .
upper limit

underrange alarm failure recovery

LK441 Over Range Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over range, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis byte then reports 0xAO.

The LK441 module only reports the diagnosis data once separately when over range occurs and is
recovered.

Handling of LK441 Over Range Alarm

Type of Over

Range Type Range

Handling of Over Range

1. The channel diagnosis area reports the fault value 0xA3
Over Range 2. The measured channel data reports the max. temperature code value in the
range

Thermocouple - -
P 1. The channel diagnosis area reports the fault value 0xA2

Under Range 2. The measured channel data reports the Min. temperature code value in the
range

1. The channel diagnosis area reports the fault value 0xA3

Over Range 2. The measured channel data reports OxFFFF

Millivolt Signal - -
g 1. The channel diagnosis area reports the fault value 0xA2

Under Range 2. The measured channel data reports 0x0000

6.4.16.7.3 Over-limit Alarm

The LK441 module is capable of over-limit alarm. It can set the alarm boundary line flexibly according
to different industrial fields, detects field temperature signal changes, and timely gives an over-limit alarm,
thus well improving security in industrial control.

In the selected range, the user can set Upper Limit Value and Lower Limit Value of the input signal by
his or her own. When the input signal goes beyond the limit range, that is, higher than Upper Limit Value
or lower than Lower Limit Value, the channel diagnosis byte then reports over-limit. When the signal is
recovered to the limit range, it then reports fault recovery.

Whether the LK441 module can give an overall alarm, Upper Limit Value and Lower Limit Value of
each channel can be selected during configuration, defaulted to Over-limit Alarm Disable. The alarm limit
set in the user parameter is a 16-bit positive integer digital code, which is divided into a temperature digital
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code (when thermocouple is selected for the range) and a millivolt digital code (when millivolt is selected
for the range). Refer to table for the conversion formula.

Calculation of LK441 Alarm Limit Digital Code

Range Type [Upper Limit Value (Decimal) Lower Limit Value (Decimal)
Thermocouple [Upper Limit Temperature value x10+10000|Lower Limit Temperature value x10+10000
-12 mV~78 mV|65,535%(Upper Millivolt Value+12)/90 65,535x%(Lower Millivolt Value+12)/90

-12 mV~32 mV|65,535x%(Upper Millivolt Value+12)/ 44 65,535%(Lower Millivolt Value+12)/ 44

For a thermocouple signal, the temperature units for Upper Limit Value Temperature and Lower Limit
Value Temperature (‘C or °T") conform to those selected for the module (to select via the parameter
Temperature Units, defaulted to 'C)

Range of Lower Limit Values 0~65534, defaulted to 0; Range of Upper Limit Values: 1~ 65,535,
defaulted to 65,535. Upper Limit Value must be more than Lower Limit Value. Otherwise, the LK441
module cannot report the diagnosis message properly.

exceed upper

4 owverrange alarm limit alarm
Range \. /
HPPET IMIt! o ceed upper RPP™ bt
=Rk ailure recovery

A|arm ﬂm‘@l_arm:‘ 'K/.

upper hmit
Max range
measured

Alarm = - A .

|ower limit !

Range T T

lower limit exceed lower limit alarm

LK441 Overran Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over-limit, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis area then reports 0xAO.

The LK441 module only reports the diagnosis data once separately when occurrence over-limit
occurs and is recovered.

Handling of LK441 Over Range Alarm

Range Type |[Type of Over-limit [Handling of Over-limit

1. The channel diagnosis area reports the fault value 0xA7

2.The measured channel data reports the current temperature digital code
1. The channel diagnosis area reports the fault value 0xA8

2. The measured channel data reports the current temperature digital code
1. The channel diagnosis area reports the fault value 0xA7

2. The measured channel data reports the current millivolt digital code

1. The channel diagnosis area reports the fault value 0xA8

2. The measured channel data reports the current millivolt digital code

Upper limit exceeded

Thermocouple
Lower limit exceeded

Upper limit exceeded

Millivolt Signal
Lower limit exceeded

For a range with both over range alarm and over-limit alarm, when over-limit is enabled and occurs in
synchronism with the over range, the LK441 module then reports the over range.
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6.4.16.7.4 Line Broken Detection

The LK441 module is connected to a 10 MQ pull-up resistor at the signal input terminal, used to
detect an line broken to the channel.

When the input channel signal connection is broken, the voltage at the positive terminal of the
channel is pulled up to +2.5 V, the negative terminal voltage of the channel is pulled down to GND, with
the voltage difference at the input terminal of the AD converter reaching to the max. value. The channel
diagnosis area then reports line broken. After the line broken is recovered, the channel diagnosis area
then reports Fault Recovery.

For a thermocouple range, not all the ranges are capable of line broken detection. Refer to
Optional Alarms. For a millivolt signal range, the LK441 module does not support line broken detection.

10m @ pull-up resistor )
shield

Filter

circuit

I

|

|

|

|

|

|

|

|

|
AD| |
|

|

|

] |
100 ¢ pull-down resistor s |
|

|

|

|

LK441 Line Broken Detection Schematic Diagram

When certain measured channel thermocouple signal is broken:
The channel diagnosis area reports line broken fault value OxA®6.

The measured channel data holds the data prior to the line broken or reports the max. temperature
code value in the range, which is optional for configuration.

After the line broken is recovered, the channel diagnosis area reports 0xAOQ.
When the RTD temperature measurement channel is broken:
Channel 9 diagnosis area (ChDiag.Module.Channel[9].Error) reports line broken fault value OxA®6.

The temperature measurement channel holds the data prior to the line broken.

After the line broken is recovered, Channel 9 diagnosis area reports 0xAO.

6.4.16.8 Parameters

The user parameter is used to set the operation mode of the module. The controller module written
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when downloading the project may not be read in each scanning period. Each parameter has a default,
which can be modified according to the project requirements. The user parameter does not support online
modification. The modification takes effect only upon full download.

The user parameter length LK441 is up to 49 bytes.

LK441 User Parameters

Parameter Name

Meaning

Value

Temperature Units

To select the temperature scale
of thermocouple

0: Celsius, celsius temperature scale (default)
1: Fahrenheit, fahrenheit scale

Filter Mode

To select the hardware filtering
mode

0: No Filter , with no filtering (Full-channel Scanning Time: 85
ms)

1: 10Hz Filter, 10 with no filtering (Full-channel Scanning Time:
1500 ms)

2: 50Hz Filter, 50 Hz filtering, , Full-channel Scanning Time:
490 ms (default)

3: 60Hz Filter, 60 Hz filtering, Full-channel Scanning Time: 420
ms

4: 400H Filter, 400 Hz filtering, Full-channel Scanning Time: 85
ms

TC Line Broken
Value

To select the value to be
reported by thermocouple line
broken channel

0: Hold, to report the normal value prior to the line broken
(default)
1: Rang Maximum Value, to report the Max. value in the range

CH1 Input Range

To select the range of Channel 1

13: -12 mV~+78 mV (default)

CH2 Input Range

To select the range of Channel 2

14: -12 mV~+32 mV

CHS3 Input Range

To select the range of Channel 3

207: Type B thermocouple, 300~1820°C

CH4 Input Range

To select the range of Channel 4

208: Type C thermocouple, 0~ 1725°C
209: Type C thermocouple, 0~ 2315°C

CHS5 Input Range

To select the range of Channel 5

210: Type E thermocouple, -270~415°C

CH6 Input Range

To select the range of Channel 6

211: Type E thermocouple, -270~1000°C

CH7 Input Range

To select the range of Channel 7

212: Type J thermocouple, -210~550°C

CHS8 Input Range

To select the range of Channel 8

213: Type J thermocouple, -210~1200°C
214: Type K thermocouple,-270~725°C
215 Type K thermocouple, -270~1372°C
216: Type N thermocouple, -270~840°C
217: Type N thermocouple, -270~1300°C
218: Type R thermocouple,-50~1768°C
219: Type S thermocouple,-50~1768°C
220: Type T thermocouple,-270~400°C

CH1 Cold Junction

To enable cold junction

0: Disable (default)

1: Enable

Compensation compensation for Channel 1
CH2 Cold Junction [To enable cold junction
Compensation compensation for Channel 2
CH3 Cold Junction [To enable cold junction
Compensation compensation for Channel 3
CH4 Cold Junction |To enable cold junction
Compensation compensation for Channel 4
CHS5 Cold Junction [To enable cold junction
Compensation compensation for Channel 5
CH6 Cold Junction |To enable cold junction
Compensation compensation for Channel 6
CH7 Cold Junction |To enable cold junction
Compensation compensation for Channel 7
CH8 Cold Junction [To enable cold junction
Compensation compensation for Channel 8

Cold Junction Comp.

Source

To select the cold junction

compensation mode

0: RTD, RTD measured cold junction temperature

compensation for Channel 9 (default)
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Parameter Name

Meaning

Value

1: Cold Junction Compensation: fixed cold junction
temperature compensation

Cold Junction Comp.
RTD Type

To select the RTD temperature
measurement element type

0: To select Chinese_Cu50 ohm (default)
1: To select Pt385 100 ohm
2: To select Pt3916 100 ohm

RTD Line Broken
Alarm

To enable RTD line broken
alarm

0: Disable (default)
1: Enable

Cold Junction
Compensation Value

To set the cold junction
temperature compensation
value

The temperature scale is of a degree celsius, with a range of
0~600 (representing 0°C~607C)

The temperature scale is of a degree fahrenheit, with a range
of 320~ 1400 (representing 32°C~ 140°C)
Compensation=Compensation Temperaturex10, defaulted to O

CH1 Digital Filter

To select software filtering of
Channel 1

CH2 Digital Filter

To select software filtering of
Channel 2

CH3 Digital Filter

To select software filtering of
Channel 3

0: None, without software filtering (default)

CHA4 Digital Filter

To select software filtering of
Channel 4

1: 3 Points, to select the latest 3 historical data for software
filtering

CHS5 Digital Filter

To select software filtering of
Channel 5

2: 5 Points, to select the latest 5 historical data for software
filtering
3: 7 Points, to select the latest 7 historical data for software

CH®6 Digital Filter

To select software filtering of
Channel 6

filtering

CH7 Digital Filter

To select software filtering of
Channel 7

CHB8 Digital Filter

To select software filtering of
Channel 8

CH1 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 1

CH1 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 1

CH2 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 2

CH2 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 2

CH3 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 3

CHS3 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 3

CH4 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 4

0: Disable (default)
1: Enable

CH4 Lower Limit
Exceeded Alarm

Channel 4

CHS5 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 5

CH5 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 5

CHG6 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 6

CHG6 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 6

CH7 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 7

CH7 Lower Limit

To enable Lower Limit Value for
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Parameter Name

Meaning

Value

Exceeded Alarm

Channel 7

CH8 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 8

CHS8 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 8

CH1 Upper Limit
Value

To set Upper Limit Value of
Channel 1

CH1 Lower Limit
Value

To set Upper Limit Value of
Channel 1

CH2 Upper Limit
Value

To set Upper Limit Value of
Channel 2

CH2 Lower Limit
Value

To set Upper Limit Value of
Channel 2

CH3 Upper Limit
\Value

To set Upper Limit Value of
Channel 3

CH3 Lower Limit
Value

To set Upper Limit Value of
Channel 3

CH4 Upper Limit
Value

To set Upper Limit Value of
Channel 4

CH4 Lower Limit
Value

To set Upper Limit Value of
Channel 4

CH5 Upper Limit
Value

To set Upper Limit Value of
Channel 5

CH5 Lower Limit
Value

To set Upper Limit Value of
Channel 5

CH6 Upper Limit
Value

To set Upper Limit Value of
Channel 6

CH6 Lower Limit
Value

To set Upper Limit Value of
Channel 6

CH7 Upper Limit
Value

To set Upper Limit Value of
Channel 7

CH7 Lower Limit
Value

To set Upper Limit Value of
Channel 7

Range of Lower Limit Value: 0 (default)~65534

Range of Upper Limit Value: 1~ 65,535 (default)

Millivolt Voltage Ranges 13 and 14:

Alarm Limit=65,535x(Millivolt Value + 12)/Range, notably, for -
12 mvV~78 mV, Range=90 mV, for -12 mV~+32 mV, Range=
44 mV

Thermocouple range 207~220:

Alarm Limit= Temperature Value x10+10000

CH8 Upper Limit
Value

To set Upper Limit Value of
Channel 8

CH8 Lower Limit
Value

To set Upper Limit Value of

Channel 8

0]

e The selection of each channel range does not interfere with each other and can be different ranges
separately. A voltage range refers to a code value corresponding to the millivolt signal reported by the
channel; a temperature range refers to a code value corresponding to the current thermocouple
temperature reported by the channel.

e After enabling cold junction compensation, when selecting a compensation mode subsequently,
whether adopting fixed value compensation or external RTD temperature measurement compensation? In
case of RTD compensation, it shall select the temperature measurement element, whether Cu50 or Pt100;
in case of fixed temperature compensation, it shall set the cold junction temperature compensation value.

e The software filtering of each channel does not interfere with each other and can be different modes

separately.
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6.4.16.9 Technical Specifications

LK441 8-channel Thermocouple Analog Input Module

System Power

Operating Voltage

24VDC (-15%~+15%)

Power consumption

60 mA max. @ 24 VDC

Input channel

Number of Input Channels

9 (8-channel thermocouple or millivolt signals, plus 1-channel RTD cold junction
compensation)

Signal type B,C, E, J,K N, R, S, Tthermocouple or -12 mV~78 mV / -12 mV~32 mV
'Fl;t;?]rgn;ocouple Temperature -12 mV~+78 mV Range -12 mV~+ 32 mV Range
Type B 300~1820°C(572~3308°F)
Type C 0~2315°C(32~4199°F) 0~1725°C(32~3137°F)
Type E -270~1000°C(-454~1832°F) -270~415°C(-454~779°F)
Type J -210~1200°C(-346~2192°F) -210~550°C(-346~1022°F)
Type K -270~1372°C(-454~2502°F) -270~725°C(-454~1337°F)
Type N -270~1300°C(-454~2372°F) -270~840°C(-454~1544°F)
Type R -50~1768°C(-58~3215°F)
Type S -50~1768°C(-58~3215°F)
Type T -270~400°C(-454~752°F)
Temperature Resolution of

Thermocouple (B, C, E, J, K, ]0.05°C (0.09°F) 0.03°C (0.05°F)
N,R,S,T)

A/D Converter Resolution 16-bit

\Voltage Measurement
Accuracy

0.1% F.S. @ 25C

Temperature Drift +15 ppm/C
le'fc_arentlal Mode Rejection 60 dB
Ratio

Common Mode Rejection 100 dB
Ratio

Input Impedance 10 MQ min.

Sampling Period (Full-channel
Scanning Time)

85 ms, 420 ms, 490 ms, 1500 ms, optional for configuration

Setting Time for full-scall 1%

1 s max., in the +1% error range of the full-scall

Channel Bandwidth

15 Hz

\Voltage Calibration Accuracy

<0.04% F.S.@ 25C

Isolation Voltage between
Field and System

500 VAC@1 min, leaking current: 5 mA

Uploaded Data Format (0~65,5

35)

Millivolt Range

65,535x%(Millivolt Voltage+12)/Range

Thermocouple range

Acquisition temperature x10+10000

Cold-conjunction Compensation Channel

Implementation Method

To acquire the cold junction temperature of thermal resistance (RTD)

Type of Thermal Resistance

Chinese_Cu 50 ohm, Pt385 100 ohm, Pt3916 100 ohm
Chinese_Cu 50 ohm, Pt385 100 ohm, Pt3916 100 ohm

Temperature Value Accuracy in
\Working Range (0°C~60°C)

Chinese_Cu 50 ohm The absolute deviation is £0.3°C
Pt385 100 ohm The absolute deviation is £ 0.3°C
Pt3916 100 ohm The absolute deviation is £ 0.3°C

Line broken detection

RTD line broken alarm
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LK441 8-channel Thermocouple Analog Input Module

Failure Diagnosis and Hot Plug

Over range alarm

When the signal exceeds the upper/lower limit of the range, the diagnosis byte then
reports OXA3/0xA2

Over-limit alarm

When the signal exceeds Upper Limit Value/Lower Limit Value that is set in the
configuration, the diagnosis byte then reports OxA7/0xA8

Line broken detection

When an line broken occurs, the diagnosis byte reports OxA6.
The measured channel data reports the full-range valule or the normal value prior to
the line broken

Line broken detection of Cold
Junction Compensation
Thermal Resistance

When an line broken occurs to the RTD temperature compensation channel, Channel
9 diagnosis byte reports 0xA6, taking the normal value prior to the line brea as the
compensated value

Hot Plugging Supported
Communication Bus
Protocol Profibus-DP
1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate :
9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Property

Protection Key

Bl

Installation Position

Extension backplane

Module Dimension (W*H*D)

35 mmx100 mmx100 mm

Enclosure Protection Rating

IEC60529 1P20

Weight 180 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.17 LK4426

-channel Thermocouple Analog Input Module

6.4.17.1 Basic Features

Thermocouple type: B,

Field calibration

Over-limit alarm

6-channel thermocouple or millivolt input, isolation between channels

E.JLKRSTNC

Range of millivolt signals: -12~32mV/-12~78mV
Directly reported temperature value of a thermocouple signal type

Support Profibus-DP protocol, maximum baud rate 12Mbps

RTD cold junction temperature compensation
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Over range alarm
Line broken alarm

Isolation between the system and the field

Hot swapping

6.4.17.2 Operating Principle

The 24 VDC system power supply of the LK442 module supplies the power to the interface circuit by
outputting 5 VDC via isolated DC/DC. An opto-isolator is between the interface circuit and the system,
realizing the electrical isolation between the system and the field channel. The field signal is converted
into a digital signal via an A/D converter, and then it is read by the microprocessor in the module, then
uploaded to the controller module via the Profibus-DP bus.

|
Field | Systerm
|
|
i i 24vDC
¢ DC/DC isolation |
converter
; Dc/pe
|
1
CHI—LH A/D converter H Photoelectric isolation k
I 3
. -——————————————————————————: Backboard
|solation between channels |
E DC/DC isolation Microprocessor
canverter
|
|
CH2—L'>—( A/D converter I—‘ Photoelectric isolation F
k I !\\
|
\ . \
. . Configuration data
See channel interface diagram : e
Input data

Internal Structure Block Diagram of LK442
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Shield

A/D
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LK442 Channel Interface Circuit Diagram

6.4.17.3 Indicators

There are two status indicators on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator, indicating the communication status between
the module and the controller module. The CAL indicator is the calibration indicator, indicating the
calibration process (Calibration model is not introduced in this article, please contact HollySys service
agencies if necessary).

Definition of LK442 Indicators

Name Status|Description

On The communication is established, and the module works well

Flash |The communication is not established or incorrect.

Off  |The module is not powered on.

On In the calibration and detection mode, undergoing calibration and detection
Flash |In the calibration no detection mode, but undergoing no calibration and detection

It is not powered up or the communication is not established or the module does not in
the calibration and detection mode

RUN indicator
(green)

CAL Calibration
Indicator
(yellow) Off

B Running Mode

o Immediately after being powered on, the module waits for the initialized data, with the green
indicator flashing based on a frequency of 4 times/second.

o Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the DP is connected properly
and the communication parameters are set properly.

o When the module works well, the green indicator is normally on; when the communication is
disconnected, the green indicator flashes; when the communication is established again, the
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green indicator is turned normally on again.

o  The yellow indicator is normally off when the module is in the running mode.

Definition of LK442 Indicators in Running Mode

Name

Status

Description

RUN indicator
(green)

On

The communication is established

Flash

The communication is not established or incorrect.

Off  |The module is not powered on.
o On In the calibration and detection mode, undergoing calibration and detection
ﬁ]'gil‘cfiﬁlr'bratlon Flash |In the calibration no detection mode, but undergoing no calibration and detection
(yellow) off It is not powered up or the communication is not established or the module does not in

the calibration and detection mode

6.4.17.4 Wirings

The LK442 module is installed on the extension backplane.

Definition of LK442 Backplane Terminals

Sequence of Terminals

Channel No. Positive Terminal of TC/Millivolt Signal  [Negative terminal of TC/Millivolt Signal
Input Input
1 01 02
2 03 04
3 05 06
4 07 08
5 09 10
6 11 12

Cold junction compensation

channel

To connect the RTD temperature measurement element

7

13

14
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LK442 Backplane Terminal Wiring Diagram
Pay attention to the following during wiring:

B Each thermocouple or millivolt signal is separately connected to the terminals via two conductors
(shielded cable) in the field.Copper wire is used as connecting wire.

B Terminals 1-12 are field thermocouple or millivolt signal channels. The odd terminal is connected to
the positive terminal of thermocouple/millivolt signal; the even terminal is connected to the negative
terminal of the thermocouple/millivolt signal.

B Terminals 13 and 14 are cold junction compensation channels.

B Terminals 15, 16, 17 and 18 are not used. When adopting set cold junction temperature
compensation, Terminals 13 and 14 cannot be used.

6.4.17.5 Functions

6.4.17.5.1 Measured Data Output Format

LK442 can be connected to a thermocouple element of B, E, J, K, R, S, T, N and C type to acquire the
field temperature signal, or it can acquire the millivolt voltage signal within a range of -12~78 mV or -
12~+32 mV.

The measured data on each channel that is reported by LK442, is expressed in form of 2-byte
positive integer (decimal: 0~65,535) digital code. For different ranges, the output format of measured data
may differ. The millivolt range outputs the millivolt digital code corresponding to the field signal. The
thermocouple range outputs the temperature digital code corresponding to the field signal. See the
following for the formula of conversion between the measured data and the physical quantity:
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B Millivolt range of configuration selection: Millivolt Value mV=(Millivolt digital code/65,535)xRange-12,
notably, for -12~78 mV, Range=90 mV, for -12~32 mV, Range=44 mV.

B Thermocouple Range of configuration selection: Temperature Value (‘C/’T) =(Temperature digital
code-10,000)/10.

For a millivolt range, by calling the function block HEX_ENGIN of the Analog signal Processing
Functions library in the programming software AutoThink, it can convert the 2-byte millivolt code value into
the engineering data.For a thermocouple range, it can obtain the actual temperature value upon simple
operation according to the above formula.

6.4.17.6 Cold-conjunction Compensation

LK442 can adopt the following two methods for cold junction compensation. Both methods require
configuring LK442 with a thermocouple range, with the measured data reported to the controller module
representing a temperature value (that is, to report the temperature digital code).

|
: LK44z
|

: . Temperature R t temiperan A
compensating - . - Channel measuring |, | . o | = [ Millivel values after _ leport temperatire code
Thermocouple< | o LHl-LHBH millivate values Millivolt values amV Compensation values afte
|

Compensation
Field Corrasponding the table .
temeatatura-millivaelt for Corresponding the table millivalt
1.Cold end tharmocouple teimpetature for thermaocouple
'.i!l'ﬂ[_'l‘l'..'l'l.ll'l‘ mgasyred

tnermal
resistance CHT

Pt100, Cus0 2 Setting parameter far

|
|
|
|
|
| wed cold end temparaturs
|
|
|
|
|

Campensation temperature st

LK442 Cold-conjunction Temperature Compensation Block Diagram

6.4.17.7 RTD Measured Cold Junction Temperature Compensation

Each LK442 uses a RTD temperature measurement element to measure the actual temperature at
the cold junction of thermocouple, via the "temperature—millivolt" table corresponding to thermocouple,
automatically verifies the millivolt value corresponding to the cold junction temperature value. Then it sums
up such a cold junction millivolt value and the measured channel millivolt value of LK442 to obtain the
actual compensation millivolt value, further by looking up in "millivolt-temperature" table according to the
compensation millivolt value to obtain the actual temperature value at the field terminal of thermocouple,
finally reporting the measured temperature code to the controller module. The specific compensation
algorithm is completed automatically in LK442. The controller module obtains the compensation
temperature directly.

The external RTD temperature measurement element of LK442 occupies Channel 7 that is inside.
The RTD allows using such three thermal resistances as Chinese_Cu50 ohm, Pt385 100 ohm and Pt3916
100 ohm, with the cold junction temperature compensation ranging 0~60°C. It is recommended of using
Pt385 100 ohm or Pt3916 100 ohm. The installation position of thermal resistance is close to the cold
junction of the thermocouple as closely as possible (that is, close to the outgoing terminal of LK442).
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See the following for the steps to adopt RTD temperature measurement to configure automatic cold
junction compensation:

(1) The cold junction compensation of a corresponding channel enables to select Enable for the
parameter CHn Cold Junction Compensation, thus enabling cold junction temperature
compensation of the channel.

(2) Select RTD for the cold junction compensation mode parameter Cold Junction Comp.Source.

3) Select the connected thermal resistance type as Chinese_Cu 50 ohm, Pt385 100 ohm or
Pt3916 100 ohm for the RTD temperature measurement element parameter Cold Junction
Comp.RTType-D.

Select whether the RTD temperature measurement channel is capable of line broken detection
according to the parameter RTD Line Break Alarm, defaulted to Disable. After enabling line broken
detection, if an line broken occurs to the RTD temperature measurement channel (Channel 7), the
channel data holds the normal data prior to the line broken, with the channel diagnosis reporting the line
broken fault value 0xA6.

6.4.17.8 Set Cold Junction Temperature Compensation

When the dynamic compensation accuracy requirement is low or the cold junction ambient
temperature changes slightly, the cold junction temperature can also be pre-input in the configuration
and kept unchanged. LK442 compensates according to the set cold junction temperature.

Each LK442 via the "temperature—millivolt" table corresponding to thermocouple, automatically
verifies the millivolt value corresponding to the cold junction temperature. Then it sums up such a cold
junction millivolt value and the measured channel millivolt value of LK442 to obtain the actual
compensation millivolt value, further by looking up in "millivolt-temperature” table according to the
compensation millivolt value to obtain the actual temperature value at the field terminal of
thermocouple, finally reporting the measured temperature digital code to the controller module. The
specific compensation algorithm is completed automatically in LK442. The controller module obtains
the compensation temperature directly.

See the following for the steps to adopt a set cold junction temperature to configure cold junction
compensation:

Q) The cold junction compensation of a corresponding channel enables to select Enable for the
parameter CHn Cold Junction Compensation, thus enabling cold junction temperature
compensation of the channel.

(2 Select Cold Junction Offset for the cold junction compensation mode parameter Cold Junction
Comp.Source.

3) Input the temperature compensation value in the cold junction temperature compensation value
parameter Cold Junction Compensation Value, with temperature compensation
value=compensation temperature x10.

The temperature scale of the compensation temperature conforms to the temperature scale
(Temperature Units) selected by the LK442. When the temperature scale is of a degree Celsius, the cold
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junction temperature compensation ranges 0~60°C, with the corresponding temperature compensation
value of 0~600. When the temperature scale is of a degree Fahrenheit, the cold junction temperature
compensation ranges 32~ 140°F, with the corresponding temperature patch compensation value of
320~1400.

6.4.17.9 Diagnosis

The LK442 module can diagnose over range, over-limit and line broken, which are of a channel
diagnosis. After calling the function block Get Diagnosis of DP slave (sysGetDPSlaveState), the channel
diagnosis data reported is sent into the output parameter DiagData in the function block.

Diagnostic information of LK442 up to 25 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 21 bytes are channel diagnosis. 7 channels in LK442, wherein, the forward
6-channel as thermocouple or millivolt signal input, channel 7 for the cold junction compensation terminal.
the diagnosis information for each channel 3 bytes. Diagnosis information diagram refer to figure
Diagnosis_Information_diagram.

B Device diagnosis information
Device diagnosis data 0x02,0x00 indicates the current device without any fault.
Device diagnosis data 0x02,0x01 indicates that the current device has channel fault.
Device diagnostic data of 0x02, 0x02 indicates that the current device has errors.

Device diagnostic data of 0x02, 0x03 indicates that the current device has a channel failure and an
error.

B [dentification diagnosis information

The 2-byte identification diagnosis information is 0x42,0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK442 Channel Diagnosis Information

Diagnosis Information Meaning
. . . .. _|Bit4~
Bit Bit7 [Bit6 |Bit5 BitO
The first byte  [Head 0x80 Decimal online value 128
The second 01 Failed channel no 1~7
byte VO type/channel (Input) (Channel) Decimal online value 64~70
2 Under range, Decimal online value is 162
3 Over range, Decimal online value is 163
6 Line broken, Decimal online value is 166
Upper limit exceeded, Decimal online value is
The third byte gzinne' datatype/fault |1 wordy |7 167
Lower limit exceeded, Decimal online value is
8
168
Channel fault recovery, Decimal online value is
0 160

Example:
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Channel diagnosis data 0x80, 0x40, 0xA2 indicates that channel 1 has under range alarm.
Channel diagnosis data 0x80, 0x41, 0xA3 indicates that channel 2 has over range alarm.

Channel diagnosis data 0x80, 0x42, 0xA6 indicates that channel 3 has line broken alarm.

Channel diagnosis data 0x80, 0x43, OxA7 indicates that channel 4 has upper limit exceeded alarm.

As an | / O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.

6.4.17.9.1 Optional Alarms

The alarms that are provided by each range for the LK442 module are different, as shown in table.

LK442 Alarm List Based on Different Ranges

Range Limit |[Thermocouple Type|internal Range Code|Alarm Type

-12 mV~78 mV|— 13 Over-limit alarm, over range alarm
-12 mV~32 mV|— 14 Over-limit alarm, over range alarm
300~1820°C ([Type B 207 Over-limit alarm, line broken alarm
0~1725°C Type C 208 Over-limit alarm, over range alarm
0~2315°C Type C 209 Over-limit alarm, line broken alarm
-270~415°C  |Type E 210 Over-limit alarm, over range alarm
-270~1000°C [Type E 211 Over-limit alarm, line broken alarm
-210~550°C  |Type J 212 Over-limit alarm, over range alarm
-210~1200°C |[Type J 213 Over-limit alarm, line broken alarm
-270~725°C  |Type K 214 Over-limit alarm, over range alarm
-270~1372°C [Type K 215 Over-limit alarm, line broken alarm
-270~840°C  |Type N 216 Over-limit alarm, over range alarm
-270~1300°C ([Type N 217 Over-limit alarm, line broken alarm
-50~1768°C |Type R 218 Over-limit alarm, line broken alarm
-50~1768°C ([Type S 219 Over-limit alarm, line broken alarm
-270~400°C  [Type T 220 Over-limit alarm, line broken alarm

Note: when using a thermocouple range, if thermocouples of a same type has two temperature
ranges available, for example, for Type C thermocouples, the two ranges are 0~1725°C and 0~2315C.
When configuring in a smaller temperature range, for example, if a Type C thermocouple selects a range
of 0~1725°C, the module does not provide line broken detection directly. However, if a broken
thermocouple occurs, the channel consequently gives an over range alarm. That is, in such a case, if an
over range alarm is received, the channel may really go beyond the range, or it may be resulted in a
broken thermocouple.

6.4.17.9.2 Over Range Alarm

The LK442 module is capable of over range alarm. When an input signal exceeds the selected range,
for a thermocouple, it means to exceed the millivolt value corresponding to the temperature range
selected by thermocouple. The channel diagnosis byte reports over range. When the signal is recovered, it
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reports fault recovery.

For the LK442, not all the ranges are capable of over range alarm. Each range supports different
alarm types. Refer to Optional Alarms.

& .
overrange alarm  failure recovery

Range .

upper limit |- - — — ¢ % _ _ _ _ _
Max range
measured

Range

lower limit -—% — — ¢ — — ——— —— T —
Range = .
upper limit

underrange alarm failure recovery

LK442 Over Range Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over range, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis byte then reports 0xAO.

The LK442 module only reports the diagnosis data once separately when over range occurs and is
recovered.

Handling of LK442 Over Range Alarm

Type of Over

Range Type Range

Handling of Over Range

1. The channel diagnosis area reports the fault value 0xA3
Over Range 2. The measured channel data reports the max. temperature code value in the
range

Thermocouple - -
P 1. The channel diagnosis area reports the fault value 0xA2

Under Range 2. The measured channel data reports the Min. temperature code value in the
range

1. The channel diagnosis area reports the fault value 0xA3

Over Range 2. The measured channel data reports OxFFFF

Millivolt Signal - -
g 1. The channel diagnosis area reports the fault value 0xA2

Under Range 2. The measured channel data reports 0x0000

6.4.17.9.3 Over-limit Alarm

The LK442 module is capable of over-limit alarm. It can set the alarm boundary line flexibly according
to different industrial fields, detects field temperature signal changes, and timely gives an over-limit alarm,
thus well improving security in industrial control.

In the selected range, the user can set Upper Limit Value and Lower Limit Value of the input signal by
his or her own. When the input signal goes beyond the limit range, that is, higher than Upper Limit Value
or lower than Lower Limit Value, the channel diagnosis byte then reports over-limit. When the signal is
recovered to the limit range, it then reports fault recovery.

Whether the LK442 module can give an overall alarm, Upper Limit Value and Lower Limit Value of
each channel can be selected during configuration, defaulted to Over-limit Alarm Disable. The alarm limit
set in the user parameter is a 16-bit positive integer digital code, which is divided into a temperature digital
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code (when thermocouple is selected for the range) and a millivolt digital code (when millivolt is selected
for the range). Refer to table for the conversion formula.

Calculation of LK442 Alarm Limit Digital Code

Range Type [Upper Limit Value (Decimal) Lower Limit Value (Decimal)
Thermocouple [Upper Limit Temperature value x10+10000|Lower Limit Temperature value x10+10000
-12 mV~78 mV|65,535%(Upper Millivolt Value+12)/90 65,535x%(Lower Millivolt Value+12)/90

-12 mV~32 mV|65,535x%(Upper Millivolt Value+12)/ 44 65,535%(Lower Millivolt Value+12)/ 44

For a thermocouple signal, the temperature units for Upper Limit Value Temperature and Lower Limit
Value Temperature (‘C or °T") conform to those selected for the module (to select via the parameter
Temperature Units, defaulted to 'C)

Range of Lower Limit Values 0~65534, defaulted to 0; Range of Upper Limit Values: 1~ 65,535,
defaulted to 65,535. Upper Limit Value must be more than Lower Limit Value. Otherwise, the LK442
module cannot report the diagnosis message properly.

exceed upper

4 owverrange alarm limit alarm
Range \. /
HPPET IMIt! o ceed upper RPP™ bt
=Rk ailure recovery

A|arm ﬂm‘@l_arm:‘ 'K/.

upper hmit
Max range
measured

Alarm = - A .

|ower limit !

Range T T

lower limit exceed lower limit alarm

LK442 Overran Alarm Schematic Diagram

Due to the different ranges selected, the diagnosis handling methods of the module may also differ in
case of over-limit, as shown in table. When the signal is recovered to the normal range, the channel
diagnosis area then reports 0xAO.

The LK442 module only reports the diagnosis data once separately when occurrence over-limit
occurs and is recovered.

Handling of LK442 Over Range Alarm

Range Type |[Type of Over-limit [Handling of Over-limit

1. The channel diagnosis area reports the fault value 0xA7

2.The measured channel data reports the current temperature digital code
1. The channel diagnosis area reports the fault value 0xA8

2. The measured channel data reports the current temperature digital code
1. The channel diagnosis area reports the fault value 0xA7

2. The measured channel data reports the current millivolt digital code

1. The channel diagnosis area reports the fault value 0xA8

2. The measured channel data reports the current millivolt digital code

Upper limit exceeded

Thermocouple
Lower limit exceeded

Upper limit exceeded

Millivolt Signal
Lower limit exceeded

For a range with both over range alarm and over-limit alarm, when over-limit is enabled and occurs in
synchronism with the over range, the LK442 module then reports the over range.
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6.4.17.9.4 Line Broken Detection

The LK442 module is connected to a 10 MQ pull-up resistor at the signal input terminal, used to
detect an line broken to the channel.

When the input channel signal connection is broken, the voltage at the positive terminal of the
channel is pulled up to 5 V, the negative terminal voltage of the channel is pulled down to GND, with the
voltage difference at the input terminal of the AD converter reaching to the max. value. The channel
diagnosis area then reports line broken. After the line broken is recovered, the channel diagnosis area
then reports Fault Recovery.

For a thermocouple range, not all the ranges are capable of line broken detection. Refer to
Optional Alarms. For a millivolt signal range, the LK442 module does not support line broken detection.

10M ¢ pull-up resistor
shield

Filter
circult

I

1o o pull-down resistor )

LK442 Line Broken Detection Schematic Diagram

When certain measured channel thermocouple signal is broken:
B The channel diagnosis area reports line broken fault value 0xA6.

B The measured channel data holds the data prior to the line broken or reports the max. temperature
code value in the range, which is optional for configuration.

B After the line broken is recovered, the channel diagnosis area reports 0xAO.

When the RTD temperature measurement channel is broken:
B Channel 7 diagnosis area (ChDiag.Module.Channel[7].Error) reports line broken fault value 0xA6.
B The temperature measurement channel holds the data prior to the line broken.

B After the line broken is recovered, Channel 7 diagnosis area reports OxAQ.

6.4.17.10 Parameters

The user parameter is used to set the operation mode of the module. The controller module written
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when downloading the project may not be read in each scanning period. Each parameter has a default,
which can be modified according to the project requirements. The user parameter does not support online
modification. The modification takes effect only upon full download.

The user parameter length LK442 is up to 39 bytes.

LK442 User Parameters

Parameter Name

Meaning

Value

Temperature Units

To select the temperature scale
of thermocouple

0: Celsius, celsius temperature scale (default)
1: Fahrenheit, fahrenheit scale

Filter Mode

To select the hardware filtering
mode

0: 50Hz Filter, 50 Hz filtering, , Full-channel Scanning Time <
50 ms (default)

1: 60Hz Filter, 60 Hz filtering, Full-channel Scanning Time <50
ms

TC Line Broken
VValue

To select the value to be
reported by thermocouple line
broken channel

0: Hold, to report the normal value prior to the line broken
(default)
1: Rang Maximum Value, to report the Max. value in the range

CHL1 Input Range

To select the range of Channel 1

13: -12 mV~+78 mV (default)

CH2 Input Range

To select the range of Channel 2

14: -12 mV~+32 mV

CHS3 Input Range

To select the range of Channel 3

207: Type B thermocouple, 300~1820°C

CH4 Input Range

To select the range of Channel 4

208: Type C thermocouple, 0~ 1725°C
209: Type C thermocouple, 0~ 2315°C

CHS5 Input Range

To select the range of Channel 5

210: Type E thermocouple, -270~415°C

CH6 Input Range

To select the range of Channel 6

211: Type E thermocouple, -270~1000°C
212: Type J thermocouple, -210~550°C
213: Type J thermocouple, -210~1200°C
214: Type K thermocouple,-270~725°C
215 Type K thermocouple, -270~1372°C
216: Type N thermocouple, -270~840°C
217: Type N thermocouple, -270~1300°C
218: Type R thermocouple,-50~1768°C
219: Type S thermocouple,-50~1768°C
220: Type T thermocouple,-270~400°C

CH1 Cold Junction

To enable cold junction

0: Disable (default)

1: Enable

Compensation compensation for Channel 1
CH2 Cold Junction [To enable cold junction
Compensation compensation for Channel 2
CH3 Cold Junction |To enable cold junction
Compensation compensation for Channel 3
CH4 Cold Junction [To enable cold junction
Compensation compensation for Channel 4
CH5 Cold Junction |To enable cold junction
Compensation compensation for Channel 5
CH6 Cold Junction |To enable cold junction
Compensation compensation for Channel 6

Cold Junction Comp.
Source

To select the cold junction
compensation mode

0: RTD, RTD measured cold junction temperature
compensation for Channel 9 (default)

1: Cold Junction Compensation: fixed cold junction
temperature compensation

Cold Junction Comp.
RTD Type

To select the RTD temperature
measurement element type

0: To select Chinese_Cu50 ohm (default)
1: To select Pt385 100 ohm
2: To select Pt3916 100 ohm

RTD Line Broken
Alarm

To enable RTD line broken
alarm

0: Disable (default)
1: Enable

Cold Junction
Compensation Value

To set the cold junction
temperature compensation

The temperature scale is of a degree celsius, with a range of

0~600 (representing 0°C~607C)
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Parameter Name

Meaning

Value

value

The temperature scale is of a degree fahrenheit, with a range
of 320~ 1400 (representing 32 '~ 140 T")
Compensation=Compensation Temperaturex10, defaulted to O

CH1 Digital Filter

To select software filtering of
Channel 1

CH2 Digital Filter

To select software filtering of
Channel 2

CH3 Digital Filter

To select software filtering of
Channel 3

CHA4 Digital Filter

To select software filtering of
Channel 4

0: None, without software filtering (default)

1: 4Points, to select the latest 4 historical data for software
filtering

2: 8 Points, to select the latest 8 historical data for software
filtering

CHS5 Digital Filter

To select software filtering of
Channel 5

CH®6 Digital Filter

To select software filtering of
Channel 6

3: 16 Points, to select the latest 16 historical data for software
filtering

CH1 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 1

CH1 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 1

CH2 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 2

CH2 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 2

CH3 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 3

CH3 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 3

CH4 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 4

0: Disable (default)
1: Enable

CH4 Lower Limit
Exceeded Alarm

Channel 4

CHS5 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 5

CH5 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 5

CH6 Upper Limit
Exceeded Alarm

To enable Upper Limit Value for
Channel 6

CH6 Lower Limit
Exceeded Alarm

To enable Lower Limit Value for
Channel 6

CH1 Upper Limit
Value

To set Upper Limit Value of
Channel 1

CH1 Lower Limit
Value

To set Upper Limit Value of
Channel 1

CH2 Upper Limit
Value

To set Upper Limit Value of
Channel 2

Range of Lower Limit Value: 0 (default)~65534
Range of Upper Limit Value: 1~ 65,535 (default)

CH2 Lower Limit
Value

To set Upper Limit Value of
Channel 2

Millivolt Voltage Ranges 13 and 14:
Alarm Limit=65,535x(Millivolt Value + 12)/Range, notably, for -

CH3 Upper Limit
Value

To set Upper Limit Value of
Channel 3

12 mv~78 mV, Range=90 mV, for -12 mV~+32 mV, Range=
44 mV

CH3 Lower Limit
\Value

To set Upper Limit Value of
Channel 3

Thermocouple range 207~220:
Alarm Limit= Temperature Value x10+10000

CH4 Upper Limit
Value

To set Upper Limit Value of
Channel 4

CH4 Lower Limit
\Value

To set Upper Limit Value of

Channel 4
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Parameter Name

Meaning Value

CHS5 Upper Limit

To set Upper Limit Value of

Value Channel 5
CH5 Lower Limit To set Upper Limit Value of
Value Channel 5
CHG6 Upper Limit To set Upper Limit Value of
Value Channel 6
CH6 Lower Limit To set Upper Limit Value of
Value Channel 6

6.4.17.11 Technical Specifications

LK442 6-channel isolated thermocouple analog input module

System Power

Operating Voltage

24VDC (-15%~+15%)

Power consumption

120 mA max. @ 24 VDC

Input channel

Number of Input Channels

compensation)

7 (6-channel thermocouple or millivolt signals, 1-channel RTD cold junction

Signal type

B,C,E,J,K,N,R, S, T

Thermocouple Temperature
Range

-12 mV~+78 mV Range

-12 mV~+ 32 mV Range

Type B 300~1820°C(572~3308°F)
Type C 0~2315°C(32~4199°F) 0~1725°C(32~3137°F)
Type E -270~1000°C(-454~1832°F) -270~415°C(-454~779°F)
Type J -210~1200°C(-346~2192°F) -210~550°C(-346~1022°F)
Type K -270~1372°C(-454~2502°F) -270~725°C(-454~1337°F)
Type N -270~1300°C(-454~2372°F) -270~840°C(-454~1544°F)
Type R -50~1768°C(-58~3215°F)
Type S -50~1768°C(-58~3215°F)
Type T -270~400°C(-454~752°F)

Temperature Resolution of
Thermocouple (B, C, E, J, K,
N,R,S,T)

0.05°C (0.09°F)

0.03°C (0.05°F)

A/D Converter Resolution 16-bit
Temperature Drift +15 ppm/°C
le'f_erentlal Mode Rejection 60 dB
Ratio

Common Mode Rejection

Ratio 100 dB
Input Impedance 10 MQ min.
Sampling Period (Full-channel <50ms

Scanning Time)

Setting Time for full-scall 1%

1 s max., in the +1% error range of the full-scall

Channel Bandwidth

15 Hz

Calibration Accuracy

<0.06%

Isolation Voltage between
Channel

500 VAC@1 min, leaking current: 5 mA

Isolation Voltage between
Field and System

500 VAC@1 min, leaking current: 5 mA

Uploaded Data Format (0~65,535)

Millivolt Range

|65,535><(Mi||iv0|t Voltage+12)/Range
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LK442 6-channel isolated thermocouple analog input module

Thermocouple range

Acquisition temperature x10+10000

Cold-conjunction Compensation Channel

Implementation Method

To acquire the cold junction temperature of thermal resistance (RTD)

Type of Thermal Resistance

Chinese_Cu 50 ohm, Pt385 100 ohm, Pt3916 100 ohm

Temperature Value Accuracy in
\Working Range (0°C~60°C)

Chinese_Cu 50 ohm The absolute deviation is £1.1°C

Pt385 100 ohm The absolute deviation is £ 0.7°C

Pt3916 100 ohm The absolute deviation is + 0.8°C

Line broken detection

RTD line broken alarm

Failure Diagnosis and Hot Plug

Over range alarm

When the signal exceeds the upper/lower limit of the range, the diagnosis byte then
reports 0XA3/0xA2

Over-limit alarm

When the signal exceeds Upper Limit Value/Lower Limit Value that is set in the
configuration, the diagnosis byte then reports OxA7/0xA8

Line broken detection

When an line broken occurs, the diagnosis byte reports OxA6.
The measured channel data reports the full-range valule or the normal value prior to
the line broken

Line broken detection of Cold
Junction Compensation
Thermal Resistance

When an line broken occurs to the RTD temperature compensation channel, Channel
9 diagnosis byte reports 0xA6, taking the normal value prior to the line brea as the
compensated value

Hot Plugging Supported
Communication Bus
Protocol Profibus-DP
1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate :
9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Physical Property

Protection Key

B2

Installation Position

Extension backplane

Module Dimension (W*H*D)

35 mmx100 mmx100 mm

Weight 180 g

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity

5%~95%, with no condensation

6.4.18 LK511 4-

channel Inter-channel Isolated Current Type

Analog Output Module

6.4.18.1 Basic Features

Output signal range: 4~

4-channel current output, inter-channel isolation

20 mA/0~21 mA
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Electrical isolation between the channel and the system
Fault mode output

Self-diagnosis of the output read-back channel

Line broken detection

Field calibration

Hot swapping

LK511 Module Schematic Diagram

6.4.18.2 Operating Principle

The controller module sends the output data to LK511 via the Profibus-DP bus, which is converted
into a voltage signal via DAC. The drive circuit receives the voltage signal output from DAC and then
output it after voltage-current conversion and regulation to control the operation of the field actuator.

Electrical isolation is provided between the output channels. The 24 VDC power supply supplies
power to each channel separately upon isolated DC/DC conversion. In the meantime, the interface circuit
of each channel is connected via opto-isolators with other circuits, thus realizing the isolation between the
field and the system.
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Internal Structure Block Diagram of LK511
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|
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LK511 Channel Interface Circuit Diagram

6.4.18.3 Indicators

There are two status indicators on the front panel of the module: the green RUN indicator and the
yellow CAL indicator. The RUN indicator is the run indicator, indicating the communication status between
the module and the controller module. The CAL indicator is the calibration indicator, indicating the
calibration process (Calibration model is not introduced in this article, please contact HollySys service
agencies if necessary).
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B Running Mode

o Immediately after being powered on, the module waits for the initialized data, with the green
indicator flashing based on a frequency of 4 times/second.

o Upon the completion of initialization, the green indicator is turned normally on, which indicates
that the module works well. In case of any error in the initialized data, communication cannot be
established and the green indicator keeps flashing. Check whether the communication
parameters are set correctly.

o When the communication is normal, the green indicator is normally on; when the communication
is disconnected, the green indicator flashes; when the communication is established again, the
green indicator is turned on again.

o  The yellow indicator is normally off when in the running mode.

Definition of LK511 Indicators in Running Mode

RUN indicator[CAL indicator|[Meaning
. Off Off Not powered up
Running Mode Flash Off The communication is not established or incorrect.
On Off The communication is established, the module works well

6.4.18.4 Wirings

The LK511 module is installed on the extension backplane.

Definition of LK511 Backplane Terminals

Sequence of Terminals
Channel No. - — - -
Current Output Terminal (Positive)[Current Input Terminal (Negative)
1 01 02
2 05 06
3 09 10
4 13 14

AT o000
o I 1,481 | 2%
™ THe0)I00
m@jg—““”i ==HO (] | |+

C
O
Q
L

—
1

LK511 Backplane Terminal Wiring Schematic Diagram
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Pay attention to the following during wiring:

B The two-row 18-channel terminals are fixed on the backplane, right located under the installation
position of the LK511 module.

B The terminals that are not listed in the above table cannot be used, with wiring forbidden.

B The 4-channel current type AO only uses the 4 terminal pairs as shown in figure, with other terminals
not used and wiring forbidden.

B Each signal is separately connected to the field device via two conductors (shielded cable).

B Upon the wiring, check whether the cable is connected properly. Do not hold the naked line exposed
in order to avoid a short-circuit hazard.

6.4.18.5 Data Format

As shown in table, the AO channel output data that is sent by the controller module to LK411, is
expressed in form of 2-byte positive integer (decimal: 0~65,535) digital code.

Corresponding Relationship between LK511 Output Current and Digital Code

Output Range|Corresponding Decimal Digital Code
4~20mA 0~65,535
0~21mA 0~65,535

By calling the function block ENGIN_ HEX of the Analog signal Processing Functions library in the
programming software AutoThink, it can convert the engineering data into the 2-byte code value data.
Refer to the function block ENGIN_ HEX for the specific application.

When setting the fault mode and the program mode in the [User parameters], input the current after
converting it into a decimal digital code according to the formula listed in table.

Data Conversion Formula LK511 Module

Output Range|Formula of Corresponding Code Values
4 mA<I<20 mA|(I—4) x65,535/16(1-4) x65,535/ 16
0 mA<I<21 mA|Ix65,535/21

Example 1: for Channel 1, in case the range is selected as 4~ 20 mA, the user-defined fault mode
outputs 15mA, then the Channel 1 Fault Mode Output setting=(15-4)x65,535/16=45,055. Refer to figure
for the relevant user parameter settings.
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Jevice Froperties

Inputioutput zelection  User parameter |

User parameter bytes: 22

a

name value declaration
CH1 Output Range 4~20ma, Unsigned2 62 6869
CH2 Qutput Range 4~20mé. Un=signedd 68 6869
CH3 Output Range 4~20mé. Un=signedd 68 6869
CH4 Qutput Range 4~20mé, Un=signedd 68 6869

CH1 Fault Mode Output
CH2 Fault Mode Output
CH3 Fault Mode Output
CH4 Fault Mode Qutput
CH1 Fault Mode Value
CHZ Fault Mode Value
CH3 Fault Mode Value
CH4 Fault Mode Value
CH1 Diagnosis

MH? Nisnnnziz

Fault Mode Value

Hold Last Value

Hold Last Value

Hold Last value

) 0 e 1 ] g

45055
0
0
0
Dizable ;I
Nizahla LI

Bit(4) 0 01

Bit(5) 0 0-1

Bit(5) 0 0-1

Bit(7} 0 0-1
unzigned16 0 0-65535
unzigned16 0 0-65535
unzigned16 0 0-65535
unzigned16 0 0-65535

Bit(0) 0 0-1

Rt 0 N | _ILI
3

o]

Cancel |

6.4.18.6

6.4.18.6.1 Output Enable

After the output module is powered on, if the output instruction given from the controller module is not

Examples of Fault Mode Parameter Settings Based on Selected Range

Functions

received, then it is in the initial status, with no output. For a module in the initial status, the output cannot
be enabled. In this case, it holds its initial status even when in the fault modes.

After running the project, the controller module sends the output instruction to the module via the

Profibus-DP bus. The module receives the control instruction and outputs. Once the instruction given from
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the controller module is output, output is then enabled for the slave station module. When in the fault
modes, the output enabled module outputs the values for the fault modes.

In summary, whether output has been enabled after powering on the output module, shall affect the
output status in the fault modes.

After the output is enabled, the module goes on with the plug module or is powered up again upon
power failure. The module returns to the initial status, with the output disabled. After receiving the output
instruction of the controller module, the output is re-enabled.

6.4.18.6.2 Communication Fault

In case of a communication fault, the communication between the module and the controller module
is disconnected, with the RUN indicator flashing.

After the module is powered up, whenever a communication fault occurs, the module then enters the
fault mode automatically, outputting certain status (default value) pre-set in the configuration: Output Hold
(Hold Last State) or the output fault mode settings (Fault Mode State).
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Inputioutput zelection  User parameter |
User parameter bytes: 22
name value declaration :I
CH4 Output Range 4~20ma, b Unsigned2 62 6869
CH1 Fault Mode Output Hold Last Value ;I Bit(4) 0 0-1
CH2 Fault Mode Output Hold Last Value ;I Bit(5) 0 0-1
CH3 Fault Mode Output Hold Last Value ;I Bit(6) 0 0-1
CH4 Fault Mode Output Hold Last Value LI Bit(7) 0 0-1
CH1 Fault Mode Value 0 un=zignedi16é 0 0-65535
CH2 Fault Mode Value 0 un=zignedi16é 0 0-65535
CH3 Fault Mode Value 0 unzigned16 0 0-65535
CH4 Fault Mode Value 0 unzigned16 0 0-65535
CH1 Diagnosis Dizable ll Bit(0} 0 0-1
CHZ Diagnosis Dizable ll Bit(1} 0 0-1
CH3 Diagnosis Dizable ll Bit(2} 0 0-1
CH4 Diagnosis Disable ;I Bit(3} 0 0-1 |
-
4 4
| OK I Cancel |

Fault Mode Output Settings

In the fault mode, it can select Output Hold or Output Program Fault Mode Settings via the user
parameter Fault Mode Output, defaulted to Output Hold (Hold Last Value). The fault mode settings are
set via the user parameter Fault Mode Value, defaulted to Output O V. Refer to Data_Format for the fault
mode settings.

Each channel parameter is set separately, without interfering each other. The modification takes effect
only upon full download.

6.4.18.7 Diagnosis

The output channel of LK511 module is capable of line broken diagnosis and channel output fault
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diagnosis, which are of a channel diagnosis. After calling the function block sysGetDPSlaveState (Get
Diagnosis of DP Slave), the channel diagnosis data reported by LK511 is saved into the output parameter
DiagData in the function block.

Diagnostic information of LK511 up to 16 bytes, wherein 2 bytes are device-related diagnosis, 2 bytes
are identification diagnosis and 12 bytes are channel diagnosis. The four channels in LK511, the diagnosis
information for each channel 3 bytes. Diagnosis information diagram refer to figure
Diagnosis _Information_diagram.

B Device diagnosis information
Device diagnosis data 0x02,0x00 indicates the current device without any fault.
Device diagnosis data 0x02,0x01 indicates that the current device has channel fault.
Device diagnostic data of 0x02, 0x02 indicates that the current device has errors.

Device diagnostic data of 0x02, 0x03 indicates that the current device has a channel failure and an
error.

B |dentification diagnosis information

The 2-byte identification diagnosis information is 0x42, 0x01 when diagnosis information is reported.
B Channel diagnosis information

Channel diagnosis information as shown in table.

Specifications for LK511 Channel Diagnosis Information

Diagnosis Information Meaning
. . . . _|Bit4~
Bit Bit7 |Bit6 |Bit5) BitO
'tl)'he first Head 0x80 Decimal online value 128
yte
The .
10 Failed channel no 1~4
E;[c:nd /O type/channel (Output) (Channel) Decimal online value 128~131
6 Line broken, Decimal online value is 166
18 Channel output fault, Decimal online value is 178
The third |Channel data 0 Channel fault recovery, Decimal online value is 160
byte type/fault type 101 (Word) The module readback diagnosis function fails, and the current
10 output of the channel is 0~4mA. Decimal online value is 170.
Diagnosis information is only repored when output range is
0~21mA

Example:
Channel diagnosis data 0x80, 0x82, 0xA6 indicates that channel 3 is line broken.

The LK511 module is designed for a channel read-back diagnosis circuit for its hardware. The
channel output data is uploaded to the controller module by means of read-back. The user can access to
and check the output signal at any time, thus further improving the reliability in AO control. In the
meantime, the LK511 module automatically detects the output status of the channel via the read-back data,
realizing fault diagnosis.

For a 4~20 mA range, read-back diagnosis holds valid in the full range.
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The LK511 can conduct line broken and output fault diagnosis to the output channel via the read-back
value. The controller module compares the read-back value and theoretical readback value, diagnoses the
channel status and reports the diagnosis data. The rules are given below:

B Theoretical readback value: Output value from AT is taken as the theoretical readback value.

B When the read-back current is <4 mA, the output loop is disconnected, the channel is broken and
the channel diagnosis byte reports line broken.

B When the error between the read-back value and theoretical readback value is more than 5% of the
full range, the channel diagnosis byte reports channel output fault.

B When all the faults of the channel are recovered, the channel diagnosis byte reports fault recovery.

B When the channel is not loaded, it is considered as that the channel is broken, with line broken
reported.

For the 0~21 mA range, 0~4 mA range of each channel is the read-back circuit dead zone. The
current in the 0~4 mA range, the read-back diagnosis of the module becomes invalid automatically.

The LK511 module only reports the diagnosis data once separately when a fault occurs and is
recovered. Due to the different output ranges selected by the user, the handling methods of the module
may also differ in case of a fault, as shown in table. When all the channel faults are recovered and outputs
normally, the channel diagnosis byte reports 0xAO.

Channel Fault Handling Based on Different Ranges

Output Effective . . .
Range Diagnosis Range Fault Type Handling, Read-back Data and Diagnosis Byte
The channel read-back data reports 0xAO
Line broken The channel diagnosis byte reports the line broken fault value
OxA6.
4~20 mA  |4~20 mA 1. The error between the actual read-back value and theoretical
Output fault readback value is more than 5% of the full range
P 2. The channel diagnosis byte reports the output fault value
0xB2.
1. The code value reported by the channel read-back data is =
Line broken 0x22 (that is, not zero)
2. The channel diagnosis byte reports the line broken fault
4-21 mA value OxAB6. _
1. The error between the actual read-back value and theoretical
0~21 mA .
Output fault readback value is more than 5% of the full range
P 2. The channel diagnosis byte reports the output fault value
0xB2.
0~4 mA Readback diagnosis The channel diagnosis byte reports the output fault value OXAA
function fails )

It can select whether to conduct line broken diagnosis and output fault diagnosis in the configuration,
defaulted to disable. If the channel is not connected, it can be considered as broken. It is suggested to
disable the diagnosis function for channels that are not used, that is, to hold the default parameter
diagnosis unchanged.

As an |/ O slave of HolliTCP protocol, excepte above diagnostic information, refer to
LK234 Diagnosis for more diagnostic information.

As an |/ O slave of POWERLINK protocol, excepte above diagnostic information, refer to Overview of
Diagnosis Information for more diagnostic information.
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6.4.18.8 Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the user program may not be read in each scanning period. Each parameter has a
default, which can be modified according to the project requirements. The user parameter does not
support online modification. The modification takes effect only upon full download.

The user parameter length of the LK511 module is up to 22 bytes, used to set change range, fault
mode output and fault mode output value, channel diagnosis enable.

table of LK511 User Parameters

Parameter Name Meaning Value

CH1 Output Range To select the range of Channel 1

CH2 Output Range To select the range of Channel 2 68: 4~ 20 mA (default)
CH3 Output Range To select the range of Channel 3 69: 0~21 mA

CH4 Output Range To select the range of Channel 4

CH1 Fault Mode Output|Fault mode output value for Channel 1
CH2 Fault Mode Output|Fault mode output value for Channel 2|0: Hold Last Value, Output Hold (default)

CH3 Fault Mode Output|Fault mode output value for Channel 3|1: Fault Mode Value, Output fault Mode Settings.
CH4 Fault Mode Output|Fault mode output value for Channel 4
CH1 Fault Mode Value |Fault mode settings for Channel 1
CH2 Fault Mode Value |Fault mode settings for Channel 2 0 (fault) ~65,535

CH3 Fault Mode Value [Fault mode settings for Channel 3 Refer to Data_Format for the calculation method.
CH4 Fault Mode Value |Fault mode settings for Channel 4

CH1 Diagnosis To enable Channel 1 diagnosis

CH2 Diagnosis To enable Channel 2 diagnosis 0: Disable (default)
CH3 Diagnosis To enable Channel 3 diagnosis 1. Enable

CH4 Diagnosis To enable Channel 4 diagnosis

(i)Channel Diagnosis Enable includes Channel Line Break Diagnosis Enable and Output Fault Diagnosis
Enable.

6.4.18.9 Data Area

The LK511 data area is divided for input data and output data. The output data is the current signal
that is sent by the controller module to the LK511 output channel, which occupies four character variables,
with each character variable (0~65,535) corresponding to one channel output data. The input data is the
channel read-back data uploaded to the controller module via LK511, which occupies four character
variables, with each character variable (0~255) corresponding to one channel read-back data.

table of LK511 Input/output Data

DEAImIHEn € DEIE) Data Definition Value Range |Corresponding Current Value
Areas Length
Output Data 1WORD Output data for Channel 1  [0x0000~0xFFFF|{0x0000 corresponds to 4 mA or 0 mA
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1WORD Output data for Channel 2 [0x0000~0xFFFF|OXFFFF corresponds to 20 mA or 21
1WORD Output data for Channel 3 [0x0000~0xFFFF|MA
1WORD Output data for Channel 4  [0x0000~0xFFFF

Read-back data for Channel

1BYTE 1 0x00~0xFF
1BYTE Read-back data for Channel OXOO~OXEF

Input Data 2 0x00 corresponds to 4 mA or 0 mA
1BYTE g{ead-back data for Channel OX00~OXFF OXFF corresponds to 20 mA or 21 mA
1BYTE ‘Ffead-back data for Channel OXOO~OXEF

6.4.18.10 Technical Specifications

LK511 4-channel Inter-channel Isolated Current Type Analog Output Module

System Power

Operating Voltage 24VDC (-15%~+20%)

Power 180 mA max.@24 VDC (that is, all the 4 channels output based on 20 mA)
Output channel

Number of channels 4

Range Code 68 69

Output Range 4~20 mA 0~21 mA
Output Data Format 0x0000~0xFFFF 0x0000~0xFFFF
Read-back Data Format 0x00~0xFF 0x00~0xFF
Output Setup Time <2ms

Load Capacity 750 Q max.

DAC Resolution 12-bit

Read-back ADC Resolution 8-bit

Channel Output Temperature Drift [+50 ppm/‘C

Isolation Voltage between Channel 500 VAC@1 min, leaking current: 5 mA

and System
Isolation Voltage between 500 VAC@1 min, leaking current: 5 mA
Channels
Power On Reset
Reset (cold start) 0 mA
Output
utpu Charged Reset Output Hold
(warm start)
g;‘:lg”;A 0.6% F.S.@25C
output o A
o .
Accuracy Range 0.3% F.S.@25°C
In the 4~21 mA range; the 0~4 mA range is the readback dead zone, with the
Read-back . TS
readback data in the range approximating to 4 mA
. Output 0.05% F.S.@25C
Stability .
Read-back 2.5% F.S.@25°C

Failure Diagnosis and Hot Plug

When the channel is broken (Configure Enable), the diagnosis then reports 0xA6;

Line broken detection when the fault recovered, it then reports 0xAO

In case of a channel output fault (Configure Enable), the diagnosis then reports

Output Fault Detection 0xB2; when the fault recovered, it then reports 0xAQ

Hot Plugging Supported

Physical Property
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LK511 4-channel Inter-channel Isolated Current Type Analog Output Module

Protection Key

C1l

Installation Position

Extension backplane

Module Dimension (W*H*D)

35 mMmx100 mmx100 mm

Enclosure Protection Rating

IEC60529 1P20

Communication Bus

Protocol Profibus-DP

1.5Mbps, 500Kbps, 187.5Kbps , 93.75Kbps, 45.45Kbps, 31.25Kbps, 19.2Kbps,
Baud Rate :

9.6Kbps adaptive
Media Communication bus is connected to the backplane through euro connector, hot

redundant communication media

Environmental Adaptability

Operating Temperature -20°C~70°C

Operating Humidity 5%~95%, with no condensation
Storage Temperature -40°C~80°C

Storage Humidity 5%~95%, with no condensation
Weight 180 g

6.4.19 LK512 8-channel Current Voltage Analog Output

Module

6.4.19.1 Basic Features

Fault safe output

Hot swapping

Short circuit detection

Line broken detection

8-channel current / voltage output

Output signal range: 0 ~ 20mA /4 ~20mA/0~5v/0~10vV/1~5V/-5~5V/-10~ 10V

Field power supply fault detection

Electrical isolation between the channel and the system
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FdHollySys

RUN/ERR

LK512 Module Schematic Diagram

6.4.19.2 Operating Principle

The controller sends the output data to LK512 through Profibus-DP bus, and every four channels are
a group. The output is isolated by capacitor chip, and converted into voltage or current signal output
through ADC converter. The channel supports short circuit detection and line broken detection functions.
At the same time, the module can detect field power failure, DP network failure and module chip failure. In
case of channel fault or module fault, the fault information is reported to the controller, the corresponding
status indicator is triggered, and the preset safety mode value is output.

CH1

Backboard . Capacitor AD — Channel ——3p CH1~CH8

. . nverter ri ion
e converte protectio

CHE

Internal Structure Block Diagram of LK512

6.4.19.3 Indicators

LK512 provides 1-way module status indicator and 8-channel status indicator, and each indicator is
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double color indicator.

Definition of LK512 Indicators

Name Color [Status|Description
On |The channel is normal
el sh [undefined
Channel indicator Oas T: e;}ne T outout fal
n e channel output failure
R
(Red and yellow) Red Flash [Undefined
—— |Off Channel is disenabled or no output
Green On |The communication has been established and the module works normally
RUN/ERR indicator Folash E:Aor:rTu:matlofn nlct)t established
n odule has a fau
R
(Red and green) - Red Flash |Undefined
—— |Off  |The module is not powered on

6.4.19.4 Wirings

The definition of LK512 backplane terminal is shown in the table below. The working voltage of 24
VDC is provided to 1 ~ 8 channels through terminals 17 and 18.

Definition of LK512 Backplane Terminals

Sequence of Terminals

Channel No. Current / voltage Output Terminal Current / voltage Output Terminal
(Positive) (Negative)

1 01 02

2 03 04

3 05 06

4 07 08

5 09 10

6 11 12

7 13 14

8 15 16

24 VDC channel power Power supply positive Power supply negative

supply 17 18
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LK512 Backplane Terminal Wiring Schematic Diagram
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_
Load ._J ”

Pay attention to the following during wiring:
B Each AO signal is connected to the terminal with two wires (shielded cable).

B Odd terminal is the positive end of the output signal, and the even terminal is the negative end of the
output signal.

B Do not connect multiple cables on the same terminal at the same time. You can achieve multipoint
connection via conversion terminal.

6.4.19.5 Diagnosis

LK512 module supports line broken detection in current output and supports short circuit detection in
voltage output. These diagnoses belong to channel diagnosis. After calling the function block
sysGetDPSlaveState (Get Diagnosis of DP Slave), the diagnosis data is saved into the output parameter
DiagData of the function block.

The diagnosis information of LK512 contains 32 bytes. Wherein 3 bytes are device related diagnosis,
2 bytes are identification diagnosis, 24 bytes are channel diagnosis, and 3 bytes are version information.
LK512 has 8 channels, each channel has 3 bytes diagnosis information. Diagnosis information diagram
refer to figure Diagnosis_Information diagram.

525



r&ﬂs}

Diagnosis information of LK512

Diagnosis information

Diagnosis byte

Value

Device related diagnosis|

DiagData[0]

0x03: Head-byte of device diagnosis

DiagData[1]

Bit0: Chip fault diagnosis
1: Chip failure
0: No fault

DiagData[2]

Bit0: Channel fault diagnosis
1: Channel failure
0: No fault

Bit2: Field power supply diagnosis
1: Power failure of the field power supply
0: No fault

Bit6~Bit7: DP network fault diagnosis
0: No fault

1: Network A failure

2: Network B failure

Identification diagnosis

DiagData[3]

0x42: Head-byte of dentification diagnosis

DiagData[4]

0x00: No channel fault
0x01: There is a channel fault

Channel diagnosis

DiagData[5]~DiagData[28]

Each channel has three bytes diagnosis, see following table

Version information

DiagData[29]~DiagData[31]

3 bytes, version information of module
First byte: MCU version number
Second byte: FPGA version humber
Third byte: Hardware version number

LK512 Channel Diagnosis Information

Diagnosis Information Meaning
. . . .. |Bit4~
Bit Bit7 [Bit6 |Bit5 BItO
The first byte |Head 0x80 Decimal online value 128
The second Fault channel no
byte I/O type/channel 10(Output)| (Channel) Decimal online value 128~135
1 Short circuit, decimal online value is161
The third byte Channel data type/fault 101 (WORD) 6 Line broken, decimal onllnel value |§ 166 .
type 0 Channel fault recovery, decimal online value is
160

6.4.19.6 Parameters

The [User parameter] is used to set the operation mode of the module. The controller module written
when downloading the user program may not be read in each scanning period. Each parameter has a
default, which can be modified according to the project requirements. The user parameter does not
support online modification. The modification takes effect only upon full download.

The user parameter length of the LK512 module is up to 32 bytes, used to set channel enable, channel
range, fault output mode and safety preset value, channel diagnosis enable.

Table of LK512 User Parameters

Parameter Name Meaning Value

CHL1 State ~CH8 State Enable channel Disable CH
Enable CH

CH1 Range ~CH8 Range Set range of channel 0~20mA/4~20mA/0~5 V/1~5 V /0~10V /-5~5
\/-10~10V

CH1 Fault Mode Output~ CH8 Fault Set fault mode output for Hold
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Parameter Name

Meaning Value

Mode Output

channel Safe Preset Value

Preset Value

CH1 Safe Preset Value~ CH8 Safe

Set preset value for channel |0(default), -32768~32767

CH1 Diag.State~ CH8 Diag

.State

Enable channel diagnosis Disable (default)

Enable
6.4.19.7 Technical Specifications
LK512 8-channel Current Voltage Analog Output Module
System power supply
Operating voltage 24VDC(-15%~20%)
Power consumption (Max) |100mA@24VDC
Field power supply
Operating voltage 24VDC(-15%~20%)
Power consumption (Max) |260mA @24VDC
Output channel
Number of channels 3
Output load \Voltage and current
g:r:;ecr:tty output carrying <7500
l/g;)t:gcgifyoutput carrying >1 5KQ
Output signal range
Standard signal 0~20mA 4~20mA 0~5V 1~-5v 0~10V -5V~+5V -10V~+10V
Corresponding code value [0~27648 0~27648 0~27648 [0~27648 |0~27648 |[-27648~27648 [-27648~27648
Full-scall 0~23.69mA [4~22.96mA |0~5.92V [1~5.74V |0~11.85V |-5.92~5.92V  [-11.85~11.85V
Corresponding code value [0~32767 0~32767 0~32767 [0~32767 |0~32767 |[-32768~32767 [-32768~32767
Stability +0.08% F.S.@25C
Resolution 16-bit

Isolation voltage between
channel and system

500VAC@1min , leaking current: 5SmA

Power on reset omA
Reset (cold start)
Output  |Charged reset
(warm start) Output Hold
+0.29 °
Accuracy +0.2% F.S.@25°C

+0.5% F.S@(-20~70°C)

Failure diagnosis and hot pl

ug

Short circuit detection

Detected in voltage output

Line broken detection

Detected in current output

Field power supply fault

detection Supported

Hot plugging Supported

Communication

Protocol Profibus-DP

Baud Rate 187.5Kbps. 500Kbps, 1.5Mbps, 3Mbps. 6Mbps. 12Mbps adaptive

Media Communication bus is connected to the backplane through euro connector, hot redundant

communication media

Physical property

Installation position

Extension backplane
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LK512 8-channel Current Voltage Analog Output Module

Module dimension(W*H*D) [35mmx100mmx100mm

6.4.20 LKC131 10 Back Slot Module

The LKC131 is the LK Series |10 Back Slot Module, with only structural components and no formwork
to cover unused back slots.

F{HollySys

ER MODULE

LKC131 10 Back Slot Module Exterior
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Chapter 7  Attachment

7.1 LKA101 Profibus-DP Bus Connector

LKA101 is the PROFIBUS-DP bus connector. It switches the redundancy DP signal of the previous
backboard to the next one. In the meantime, it also provides the active terminal matching resistance for
the PROFIBUS-DP bus. The matching resistance is selected via the DIP switch. If the connector is at the
end point of the bus, it must be connected to the matching resistance.

The DB9 plug of LKA101 matches the DB9 receptacle on the backboard that is used as the DP
communication extension interface. Each LKA101 is installed with one receptacle.

7.1.1 Appearance

External View of LKA101
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7.1.2 Installation Dimension

Dimension Figure
7.1.3 Operating Principle
The LKA101 bus connector is as shown in Figure. The DP input signal is input to the backboard via

the DPIN pin. The DP output signal is output via the DPOUT pin, and connected to the next backboard.
You can set whether to connect matched resistors by selecting positions ON, OFF of dial switch.

OFF ON \
¢ e — o 1 ®5 GND

L] ——e O VCC
Green wire — e3 | DPOUT-
Red wire | mmm «3 | DPOUT+
Green wire -——mmm—» *7 | DPIN-
Red wire ——mmm—» *2 |DPIN+

/

LKA101 Profibus-DP Bus Connector Schematic Diagram

7.1.4 Terminal Matching Resistance

At the terminal node of the DP bus, a matched resistance is bridged over for impedance matching.
The node in the middle cannot be connected with a matched resistance.
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For the LK system, the matched resistance at one end of the DP bus is provided by the local
backboard with no user settings. The matched resistance of the other end can be provided by the LKA101
connector or the communication module, which can be set by the user according to the actual situation.

It can connect only one terminal resistance on LKA101 or the communication module, with no
repeated settings allowed. To facilitate operation, it is recommended of using the matched resistance on
the LKA101 connector.

Select the matched resistance on LKA101 by dial switch, which has two positions such as ON, OFF,
as shown in Figure.

OFF ON

DIP Switch Schematic Diagram

B Switched to ON: connect the matched resistance
B Switched to OFF: disconnect the matched resistance

Connect termination resistor
at the end of cable

Dial switch="0OFF~ Dial switch="0FF" Dial switch="0ON"
disconnect termination resistor disconnect termination resistor | connect termination resistor
= 5 = s =
] o [ ] o - [ [ 1]
o m m
ofF | [ | OFF m FF m
- H = JUUIE = U
= == [' o

3

Local '\ Extension Extension

backboard backboard 1 backboard n
PROFIBUS-DP cable

DIP Switch Settings for Backboard Cascade Connection

7.1.5 Wiring

Signal definition of LKA101 as follows:
DP Signal Definition

Cable Identification Signal Definition
Green wire A|DP negative (DPIN-)
Red wire B |DP positive (DPIN+)

Input wire
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Cable Identification Signal Definition
Green wire ADP negative (DPOUT-)
Red wire B |DP positive (DPOUT+)

Output wire

See Wiring for the cable requirements and wiring steps.

When multiple LKA101 connectors realize cascade connection between backboards, it shall observe
the following rules:

B When located on the master control backboard and dial switch in OFF, there are only outgoing lines.

B When located on the extension backboard in the middle and dial switch in OFF, there are both
incoming and outgoing lines.

B When located on the last extension backboard and dial switch in ON, there are only incoming lines.

7.1.6 Installation

See Installation.

7.1.7 Technical Specifications

LKA101 PROFIBUS-DP Bus Connector Module

Connector D-sub 9 pin
Cable outer diameter 8mm=+=0.4mm
Shell screw M3, mechanical screw
Screw specification DB9 screw 4-40UNC-2A
\Wiring bracket screw|M3, mechanical tooth free screw|
Shell screw 0.5Nm
Maximum torque (Nm) DB9 screw 0.4Nm
\Wiring bracket screw|0.22~0.25Nm
Cross-sectional area of core Rigid wire 0.14~1.5mm2
Flexible wire 0.14~1mm?2
AWG 26~16
Termination resistance 220Q
Module Dimension (W*H*D)[43mm X 67mm X 16mm
Protection class EN60529 IP20

7.2 LKA102 Battery Power Box Module.

LKA102 provides the backup battery for RTC of the controller module. After the system is powered off,
it is powered by the backup battery to ensure that the controller program is not lost

When controller is powered off, LKA102 supplies power to RTC via Springs A and C to keep RTC in
the standby mode. The battery voltage is 3.0 V, the capacity is 1,000mAh, which can keep the typical
standby value of RTC for 1 year.
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Note: LKA102 is a standard product of hollysys, you can only buy it from hollysys.

Dotted line
connecte battery
negative pole

Battery holders Battery holders
positive pole : negative pole

LKA102 Battery Power Box Schematic Diagram

7.2.1 Appearance

EdHollySys
LKA102 Battery Module

Nominal Voltage:3.0V
Nominal Capacity:1000mAh

Storage Temperature:0~357
Operation Temperature:0~50

LKA102 Module Schematic Diagram
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7.2.2 Installation Dimension

J

i :

Installation Dimension of LKA102 Module

7.2.3 Battery Replacement

When the BAT indicator indicator on the controller module panel is ON, it shall replace the battery
module.

Steps to replace the battery are as follows:
B Take the used battery out from the battery slot of the controller module.

B Hold the upper and lower edges from the front of the module, insert into the battery in the indicated
direction.

B After being inserted, the BAT indicator turns OFF and the battery is replaced.

7.2.4 Installation

See Installation of Power Supply Box.

7.2.5 Technical Specifications
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LKA102 Battery Power Box Module

Physical Property

Installation Pattern Clip

Protection key position Rear right

Module Dimension (W*H*D)[55.5 mm*28 mm*14 mm

7.3 LKA103 Capacitance Power Box Module

LKA103 provides the backup battery for RTC of the module. After the system is powered off, it is
powered by the backup battery to ensure that the controller program is not lost

When is powered off, LKA103 supplies power to RTC via Springs A and C to keep RTC in the standby
mode. The max. voltage for capacitance charging is 5.0V and the capacity is 0.94F. It can keep RTC in the
standby mode for about 7 days when fully charged once.

Note: LKA103 is a standard product of hollysys, you can only buy it from hollysys.

7.3.1 Appearance

Ed HollySys
LKA103 Capacitor Module

Operation Voltage:5.0V

Rated Capacitance:0.94F
Storage Temperature:-40~70°C
Operation Temperature:0~860°C

LKA103 Module Schematic Diagram

7.3.2 Installation Dimension
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Installation Dimension of LKA103 Module

7.3.3 Installation

See Installation of Power Supply Box.

7.3.4 Battery Replacement

See Battery Replacement.

7.3.5 Technical Specifications

LKA103 Capacitance Power Box Module
Physical Property

Installation Pattern Clip
Protection key position Rear right
Module Dimension (W*H*D) 55.5 mm*28 mm*14 mm

Environmental Condition
Ambient Temperature for Operation|0°C ~60°C

Storage Temperature -40°C~70°C
Ambient RH for Operation 10%~95%, with no condensation
Storage RH 10%~95%, with no condensation

7.4 LKA104 Profibus-DP Bus Connector

LKA104 is a Profibus-DP bus connector. It switches the redundancy DP signal of the previous
backplane to the next one. It provides the terminal matching resistance for the Profibus-DP bus. The
matching resistance is selected via the DIP switch. If the connector is at the both ends of the bus, it must
be connected to the matching resistance.

The DB9 plug of LKA104 matches the DB9 receptacle on the DP communication extension interface
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of the backplane and the communication module. Each LKA104 is installed with one receptacle. The
LKA104 modules are connected via the DP cable, and DP cable is inserted into wiring holes and pressed.

7.4.1 Appearance

External View of LKA104

7.4.2 Installation Dimension

Dimension figure of LKA104

7.4.3 Operating Principle

The LKA104 bus connector is shown in figure. The DP input signal is input to the backplane via the
DPIN pin. In the meantime, the DP signal is connected to the next backplane. You can set whether to
connect matched resistors by selecting positions ON, OFF of dial switch.
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OFF ON \
.R““'-o— [} .5 GND

o« e 6 | VCC
Red wire g
=
Green wire 3
Red wire _— 7 | DPIN-
) =
Green wire " - o> | DPIN+

LKA104 Schematic Diagram

7.4.4 Terminal matching resistance

At the terminal node of the DP bus, a matching resistance is bridged over for impedance matching.
The node in the middle cannot be connected with a matching resistance.

For the LK system, the matching resistance at one end of the DP bus is provided by LKA104. The
matching resistance of the other end can be provided by the LKA104 connector or the communication
module, which can be set by the user according to the actual situation.

It can connect only one terminal resistance on LKA104 or the communication module, with no
repeated settings allowed. To facilitate operation, it is recommended to used the matching resistance on
the module.

Select the matching resistance on LKA104 by dial switch, which has two positions such as ON, OFF,
as shown in figure.

OFF  ON

DIP Switch Schematic Diagram

B Switched to ON: connect the matching resistance

B Switched to OFF: disconnect the matching resistance

538



| < Rk

Connect termination resistor
at the end of cable

Dial switch="0MN" Dial switch="0OFF" Dial switch="0ON"
connect termination resistor  disconnect termination resistor | connect termination resistor
e —— : A
= . | & 8
- [l - | )
| m m m
oFF | [ | OFF | m m
| H = |8 H
== 5=
I ¥
1= =
1 ¥

Local \ Extension Extension
backboard backboard 1 backboard n
PROFIBUS-DP cable

DIP Switch Settings for Backplane Cascade Connection

7.4.5 Wiring

Signal definition of LKA104 as follows:

DP Signal Definition

Cable Identification Signal Definition
Green wire A|IDP positive (DPIN+)
Red wire B |DP negative (DPIN-)
Green wire A|DP positive (DPOUT+)
Red wire B |DP negative (DPOUT-)

Input wire

Output wire

The cable processing requirements for the bus connector are as shown in the figure. The outer
diameter of the cable must not exceed 8 mm, otherwise it will not fit into the cable port of the connector.

S5-6mm10-12m

g-8mm

The metal mesh must make contact with the
shield grounding contact

(@)
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(b)

The processing requirements for DP cables

Cable requirements and wiring steps:

1)
(@)

3)

(4)

()

(6)

Loosen the fixing screws of the wiring bracket and lift the wiring bracket upwards.

According to the cable processing standards, leave an appropriate length of the shielding layer
and conductors.

Insert the red conductor into the B terminal hole of the wiring bracket, and the green conductor
into the A terminal hole.

Ensure a reliable connection between the shielding layer and the grounding contact, and
secure the cable outer sheath.

Press down the wiring bracket so that it aligns with the metal edge of the lower cover. Note:
When pressing down, tighten the inlet side wiring bracket first, then the outlet side wiring
bracket, otherwise, the screw mounting holes may be damaged.

Tighten the fixing screws of the bracket.
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Metal shielding mesh

e [ S =)
Pres ol IS
Barbs, grip the insulating | J =3

outer sheath of the cable g = Al e —
to secure it _- % ~

bls

Grounding contact for the ‘* S5
cable shielding mesh e Y

(1)

- T
-
S

/’

L

Press down the wiring / -~

bracket so that it aligns with Press the cable outer
the metal edge ' sheath into the barbs
to secure it

(2)

LKA104 Wiring Diagram

7.4.6 Installation

The LKA104 connector is used to achieve DP signal connections between LK backplanes.
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To install the LKA104 connector, follow these steps:

Q) Insert the DB9 plug into the corresponding DB9 socket on the backplane or LK249 module.

(2) Tighten the securing screws on the DB9 plug using a small screwdriver.

-
i @
LKA104 Installation Diagram

7.4.7 Technical specifications

LKA104 Profibus-DP Bus Connector Module

Connector D-sub 9 pin
Cable outer diameter 8mm=0.4mm
Shell screw M3, mechanical screw
Screw specification DB9 screw 4-40UNC-2A
\Wiring bracket screw|M3, mechanical tooth free screw
Shell screw 0.5Nm
Maximum torque (Nm) DB9 screw 0.4Nm
\Wiring bracket screw|0.22~0.25Nm
Cross-sectional area of core Rigid wire 0.14~1.5mm2
Flexible wire 0.14~1mm2
AWG 26~16
Termination resistance 2200
Module Dimension (W*H*D)[43mm X 67mm X 16mm
Protection class EN60529 IP20

7.5 LKA1O07 Profibus-DP Bus Connector

LKA107 is a Profibus-DP bus connector, which transfers the DP signal from the previous backplane to
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the next backplane, and provides the terminal matching resistance of Profibus-DP bus. Matching
resistance is selected by DIP switch. LKA107 is usually used with LK255 module to realize DP signal
cascade between main control backplanes.

The DB9 of LKA107 is inserted into LK255 module. DP cable connects two LKA107.

7.5.1 Appearance

External View of LKA107

7.5.2 Installation Dimension

Dimension figure of LKA107

7.5.3 Operating Principle

LKA107 is installed on LK255 module and connected with each main control backplane through
Profibus-DP bus. The connector selects whether to connect to the terminal matching resistance through
the dial switch. One channel of DP input signal is connect to LK255 module through 3 and 8 pins, and the
other as output is connected to the next backplane.
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|j GIND
s e . 7 s 6 VCC
EA IS 7

=
Eea 2
e . ——— = g | DPIN-
i |
S —1 +« 3 | DPIN+

LKA107 Schematic Diagram

7.5.4 Terminal matching resistance

At the terminal node of the DP bus, a matching resistance is bridged over for impedance matching.
The node in the middle cannot be connected with a matching resistance.

LK main control backplane side, matching resistance can be provided by LKA107 or LK255 module.
The setting principles are as follows:

B When the module is located at both ends of DP bus, terminal resistance needs to be set.
B The terminal resistance can not be set repeatedly.

The matching resistance on LKA107 is selected by the DIP switch, which has two positions: ON and
OFF, and the default is OFF.

B ON: Connect the matching resistor.

B OFF: Disconnect the matching resistor.

OFF ON

DIP Switch Schematic Diagram
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Connect termination resistor
at the end of cable

Dial switch= “QN" Dial switch= “OFF" Dial switch= “ON"
connect termination resistor  disconnect termination resistor \connect termination resistor
{— o % [ - Iy : | — T
= B = § = H
- | - m| 1 m
| =] m (1 |
o | | o | m
= M = &
(=r =
I !
is =C }

Local Local Local

backboard 1 \ backboard 2 backboard n
Profibus-DP cable

DIP Switch Settings for Backplane Cascade Connection

7.5.5 Wiring

Signal definition of LKA107 as follows:
DP Signal Definition

Cable Identification Signal Definition
Green wire A|IDP positive (DPIN+)
Red wire B |DP negative (DPIN-)
Green wire A|DP positive (DPOUT+)
Red wire B |DP negative (DPOUT-)

Input wire

Output wire

See LKA104_wiring for the cable requirements and wiring steps.

7.5.6 Installation

LKA107 connector is used to realize DP signal cascade between main control backplanes.

The installation steps are as follows:
(2) Insert the DB9 male of LKA107 connector into female socket in the LK255 module.

(2) Tighten the fastening screws of the DB9 with a flat-head screwdriver.
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-
i @
LKA107 Installation Schematic Diagram

7.5.7 Technical specifications

LKA107 Profibus-DP Bus Connector Module

Connector D-sub 9 pin
Cable outer diameter 8mm=0.4mm
Shell screw M3, mechanical screw
Screw specification DB9 screw 4-40UNC-2A
\Wiring bracket screw|M3, mechanical tooth free screw
Shell screw 0.5Nm
Maximum torque (Nm) DB9 screw 0.4Nm
\Wiring bracket screw|0.22~0.25Nm
Cross-sectional area of core Rigid wire 0.14~1.5mm?2
Flexible wire 0.14~1mm2
AWG 26~16
Termination resistance 2200
Module Dimension (W*H*D)[43mm X 67mm X 16mm
Protection class EN60529 IP20

7.6 Optical Fiber

Optical fiber is used to connect the redundancy synchronization module in master/slave frame, two
types are provided, length of LKA105 is 5 meters and length of LKA106 is 1 mester, optical fiber
schematic diagram as shown in figure.
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HollySys

F

LKA105 Optical Fiber Diagram

The detailed using refer to Wiring.

7.7 Optical Module

The optical module is installed on optical port of the switch. It is recommended to use the

recommended optical module model.

Supported Optical Module Models and Specifications

B Distance 20km

M Hot-pluggable

Optical Module e .
Models Specifications Diagram
HEHollySys SFP-FS-LC %
Single-mode transceiver o 579 oawe oo INNTATHAN
M Operating data rate up to = =
155Mbps
SFP-FS-LC B Wavelength of 1310nm
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HollySys

F

Optical Module
Models

Specifications

Diagram

SFP-FM-LC

Multi-mode transceiver

M Operating data
155Mbps

rate up

B Wavelength of 1310nm
B Distance 2km

M Hot-pluggable

to

1310nm 166M

Vs ==

E HollySys
2KM q12°5?°?3\05 i
s sre taodute oom ININMNIIINENIET %

—
SFP-FM-LC

GACS-1312-201D

Single-mode transceiver

M Operating data
1.25Gbps

rate  up

B Wavelength of 1310nm
M Distance 20km

B Hot-pluggable

to

e ——
o —————

"G\GNAC

cuass

\

B Y

o 1250 WA \\\\\\\\\\\\\\\\\\ \:\
Module DOW bl

o Laset Produsts an CHRA
2 3

Q,&‘.'m»m

GACS-8512-02ID

Multi-mode transceiver

M Operating data
1.25Gbps

rate up

B Wavelength of 850nm
M Distance 550m

B  Hot-pluggable

to

7.8 Prefabricated cable

7.8.1 LKX1030 High density DIO module prefabricated cable

7.8.1.1

Basic feature

LKX1030 is a prefabricated cable for high-density DIO module. One end of the prefabricated cable is
a black SCSI plug, which is connected to the IO signal connector interface of the DIO module, and the
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other end is a 40 core loose wire, which is connected to the field wiring term
Basic feature:

Applicable to LK616 and LK716 modules

The cross-sectional area of the internal cable shall comply with AWG24

The cable sheath is made of grey PVC material with Hollysys logo

The cable has 40 cores inside and is marked with color ring. The outside is provided with tin foil
shielding layer and guide wire

Net cable length 3000+£50mm

The connector housing is labeled with the cable model number

LKX1030 Cable Diagram

7.8.1.2 Cable color comparison table

1 ~ 16 channels share one group of field power supply, and 17 ~ 32 channels share one group of field
power supply. Each group of field power supply has 4 wires, 2 positive and 2 negative, and connected to
two groups of power signal terminals.

Comparison table of DIO channel signal and cable core color

Channel number Cable core color|Channel number Cable core color
Channel 1 Red on white  [Channel 17 Red on green
Channel 2 Yellow on white |Channel 18 Yellow on green
Channel 3 Green on white [Channel 19 Green

Channel 4 Blue on white [Channel 20 Blue on green
Channel 5 Pink on white |Channel 21 Pink on green

549




r&ﬂs}

Channel number Cable core color|Channel number Cable core color
Channel 6 Grey on white |Channel 22 Grey on green
Channel 7 Black on white |Channel 23 Black on green
Channel 8 White Channel 24 White on green
Channel 9 Red on yellow [Channel 25 Red on blue
Channel 10 yellow Channel 26 Yellow on blue
Channel 11 Green on yellow|Channel 27 Green on blue
Channel 12 Blue on yellow |Channel 28 Blue

Channel 13 Pink on yellow [Channel 29 Pink on blue
Channel 14 Grey on yellow |Channel 30 Grey on blue
Channel 15 Black on yellow |Channel 31 Black on blue
Channel 16 White on yellow|Channel 32 White on blue
On-site power source 1+Brown on red |On-site power source 2+|Red

On-site power source 1+Brown on pink [On-site power source 2+|Pink

On-site power source 1- |Brown on black |On-site power source 2- |Black

On-site power source 1- |Brown on violet |On-site power source 2- |Orange

7.8.2 LKX1130 RTD Modular prefabricated cable

7.8.2.1 Basic feature

LKX1130 is prefabricated cable for RTD module. One end of the prefabricated cable is a black SCSI
plug, which is connected to the 10 signal connector interface of RTD module, and the other end is a 36
core loose wire, of which 32 cores are connected to the field wiring terminal, and the other 4 cores are
reserved and do not need to be connected, and the wire head is insulated.

Basic feature:
Applicable to LK432 modules
The cross-sectional area of the internal cable shall comply with AWG24

The cable sheath is made of grey PVC material with Hollysys logo

There are 36 cores inside the cable, which are marked with color rings, and there is a woven mesh
shielding layer outside

Net cable length 3000+£50mm

The connector housing is labeled with the cable model number
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LKX1130 Cable Diagram

7.8.2.2 Cable color comparison table

The prefabricated cable is 36 core copper wire, of which 32 cores are connected with 4-wire 8-
channel thermal resistance analog input signal, and the other 4 cores are reserved without connection,
and the wire ends are insulated.

Comparison table of RTD channel signal and cable core color

Channel number|Cable core color|Channel number|[Cable core color

Channel 1:A Red on white  [Channel 5:A Red on green

Channel 1:B Yellow on white |Channel 5:B Yellow on green

Channel 1:C Green on white |Channel 5:C Green

Channel 1:D Blue on white [Channel 5:D Blue on green

Channel 2:A Pink on white  [Channel 6:A Pink on green

Channel 2:B Grey on white [Channel 6:B Grey on green

Channel 2:C Black on white [Channel 6:C Black on green

Channel 2:D  |White Channel 6:D White on green

Channel 3:A Red on yellow [Channel 7:A Red on blue

Channel 3:B yellow Channel 7:B Yellow on blue

Channel 3:C  |Green on yellow|Channel 7:C Green on blue

Channel 3:D Blue on yellow [Channel 7:D Blue

Channel 4:A  |Pink on yellow [Channel 8:A Pink on blue

Channel 4:B  |Grey on yellow [Channel 8:B Grey on blue

Channel 4:C  [Black on yellow |Channel 8:C Black on blue
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Channel number|Cable core color|Channel number|Cable core color
Channel 4:D  [White on yellow|Channel 8:D White on blue

NC1: Brownonred [NC3: Red
NC2: Brown on pink |NC4: Black

7.8.3 LKX1030L High density DIO module prefabricated cable

7.8.3.1 Basic feature

LKX1030L is a prefabricated cable for high-density DIO module. One end of the prefabricated cable is
a black SCSI plug, which is connected to the 10 signal connector interface of the DIO module, and the
other end is a 40 core cold pressed terminal and number tube, which is connected to the field wiring
terminal.

Basic feature:
Applicable to LK616 and LK716 modules
The cross-sectional area of the internal cable shall comply with AWG24

The cable sheath is made of grey PVC material with Hollysys logo

The cable has 40 cores inside and is marked with color ring. The outside is provided with tin foil
shielding layer and guide wire

Net cable length 3000£50mm

The connector housing is labeled with the cable model number

LKX1030L Cable Diagram
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7.8.3.2 Cable color comparison table

1 ~ 16 channels share one group of field power supply, and 17 ~ 32 channels share one group of field
power supply. Each group of field power supply has 4 wires, 2 positive and 2 negative, and connected to
two groups of power signal terminals.

Comparison table of DIO channel signal and cable core color

Channel number Cable core color[Channel number Cable core color
Channel 1 Yellow CH1 Channel 17 Blue CH17
Channel 2 Yellow CH2 Channel 18 Blue CH18
Channel 3 Yellow CH3 Channel 19 Blue CH19
Channel 4 Yellow CH4 Channel 20 Blue CH20
Channel 5 Yellow CH5 Channel 21 Blue CH21
Channel 6 Yellow CH6 Channel 22 Blue CH22
Channel 7 Yellow CH7 Channel 23 Blue CH23
Channel 8 Yellow CHS8 Channel 24 Blue CH24
Channel 9 Yellow CH9 Channel 25 Blue CH25
Channel 10 Yellow CH10 Channel 26 Blue CH26
Channel 11 Yellow CH11 Channel 27 Blue CH27
Channel 12 Yellow CH12 Channel 28 Blue CH28
Channel 13 Yellow CH13 Channel 29 Blue CH29
Channel 14 Yellow CH14 Channel 30 Blue CH30
Channel 15 Yellow CH15 Channel 31 Blue CH31
Channel 16 Yellow CH16 Channel 32 Blue CH32
On-site power source 1+|Red PWR1 On-site power source 2+|Red PWR3
On-site power source 1+|Red PWR2 On-site power source 2+|Red PWRA4
On-site power source 1- |Black GND1 On-site power source 2- [Black GND3
On-site power source 1- |Black GND2 On-site power source 2- |Black GND4

7.8.4 LKX1130L RTD Modular prefabricated cable

7.8.4.1 Basic feature

LKX1130L is prefabricated cable for RTD module. One end of the prefabricated cable is a black SCSI
plug, which is connected to the 10 signal connector interface of RTD module, and the other end is a 36
core cold pressed terminal and number tube, of which 32 cores are connected to the field wiring terminal,
and the other 4 cores are reserved and do not need to be connected, and the wire head is insulated.

Basic feature:
Applicable to LK432 modules
The cross-sectional area of the internal cable shall comply with AWG24

The cable sheath is made of grey PVC material with Hollysys logo

There are 36 cores inside the cable, which are marked with color rings, and there is a woven mesh
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shielding layer outside
B Net cable length 3000+50mm

B The connector housing is labeled with the cable model number

LKX1130L Cable Diagram

7.8.4.2 Cable color comparison table

The prefabricated cable is 36 core copper wire, of which 32 cores are connected with 4-wire 8-
channel thermal resistance analog input signal, and the other 4 cores are reserved without connection,
and the wire ends are insulated.

Comparison table of RTD channel signal and cable core color

Channel number|Cable core color|[Channel number|Cable core color
Channel 1:A Black A1 Channel 5:A Black A5
Channel 1:B Black B1 Channel 5:B Black B5
Channel 1:C Black C1 Channel 5:C Black C5
Channel 1:D Black D1 Channel 5:D Black D5
Channel 2:A Black A2 Channel 6:A Black A6
Channel 2:B Black B2 Channel 6:B Black B6
Channel 2:C Black C2 Channel 6:C Black C6
Channel 2:D Black D2 Channel 6:D Black D6
Channel 3:A Black A3 Channel 7:A Black A7
Channel 3:B Black B3 Channel 7:B Black B7
Channel 3:C Black C3 Channel 7:C Black C7
Channel 3:D Black D3 Channel 7:D Black D7
Channel 4:A Black A4 Channel 8:A Black A8
Channel 4:B Black B4 Channel 8:B Black B8
Channel 4:C Black C4 Channel 8:C Black C8
Channel 4:D Black D4 Channel 8:D Black D8

554



réﬁé‘ld

Channel number

Cable core color

Channel number

Cable core color

NC1:

Black CJ+

NC3:

Black CJ EX+

NC2:

Black CJ-

NC4.:

Black CJ EX-

7.9 LKC171 Terminal Cover Plate

The LKC171 is the LK Series Plate Terminal Cover, with only structural members, without templates,

for shielding terminals.

LKC171 Terminal Cover Diagram
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Chapter 8 Fault and Treatment

8.1

Fault Mechanism

8.1.1 Serious Failures

1. Controller fault

Ethernet fault

Dual Ethernet fault causes master-slave switching. During this, fault diagnosis information is
reported.

2. System fault

Backplane communication fault

When the backplane communication between the master control module and the communication
module (except the LK240) is broken, it will cause master-slave switching. During this, the ERR
indicator on each module are on, and fault diagnosis information is reported.

Pull out the module

Any module in master control backplane is pulled out to cause master-slave switching. This
moment, master and slave equipment state is error.

If a master control module is pulled out, first, the master and slave equipment state is error state,
then initial state.

System power off

Power in master frame is off that will cause master-slave switching.

3. LK249 fault

DP link fault

This fault is triggered when all polled slave stations have no response to LK249 in master frame.
During this, the ERR indicator on LK249 module are on, and fault diagnosis information is
reported. The fault will cause master-slave switching.

4. Power fault

LK921 fault
The dual power in LK921 are fault that will cause master-slave switching.

Power module fault
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Both redundancy power modules are fault to cause master-slave switching.
Suggestion:

This fault can be diagnosed through that the switch output terminal DO +, DO- in the power
module is connected to DI module.

5. LK246
B Ethernet fault

When the network port fault that has been configured in the software occurs, the master-slave
switch will be caused, and the ERR indicator will be ON.

6. LK?241:
B Ethernet fault

Dual Ethernet fault causes master-slave switching. During this, fault diagnosis information is
reported.
(i)Master-slave switching must be carried out in the opposite equipment without serious fault.

8.1.2 General Failures

1. Battery / Capacitance fault

This fault occurs if power in battery/capacitor is low or battery/Capacitor box is not plugged. You need
to replace the battery when BAT light in controller module is on.

You need to configure function block sysGetBatteryAlarm (Get Battery Alarm) to obtain the alarm
information. Function block refer to the manual HollySys Programmable Logic Control System Instruction
Manual for details.

2. Power fault

It will not cause master-slave switching that the one power in LK921 is fault. This moment, the one
power light is off.

3. Controller fault
B Ethernet fault

Single Ethernet fault will not cause master-slave switching. This moment, fault diagnosis
information is reported.

4. LK249 fault
B DP link fault

Single DP link fault only reports the diagnosis information, and will not turn off the indicators and
master-slave switching.

DP diagnosis information of slave station is not detected.
5. LK240 fault

B Redundancy fiber fault
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This fault occurs if dual fiber are broken and fiber are cross connected. During this, the ERR light
on LK240 module is on, and fault diagnosis information is reported. The value of Error pin in the
function block sysGetRedState outputs error code at the same time.

When the single fiber is broken, the function block sysGetRedState reports the error code and the
ERR light on LK240 module is off.

A/B switch conflict

It will trigger this fault that LK240 A, B Dail switch is consistent, and the controller is restarted. At
this time, the ERR indicator light on LK240 module is on, the two controllers are in a failed state
without running.

A/B switch conflict show the different phenomenon in following case.

o  Slave restart

The ERR indicator on LK240 module which in master and slave frame are red.
This moment, the slave equipment state is fault.

Output parameter ExtDiag [0] in diagnosis function block sysGetComModleDiaginfo (Get
Diagnosis of Communication Module) is 1.

o Master and slave restart
The ERR indicator on LK240 module which in master and slave frame are red.
This moment, both the master and slave equipment state are fault.

This moment, the master controller is in failed state, unable to view the function block diagnostic
information.

6. Data is out of sync between the master and slave

Stop data redundancy between master and slave frame when IEC running cycle not matches with the
size of the engineering data area configured. This moment, slave ERR light is on, while, the Error pin in
function block sysGetRedState outputs error code.

7. LK241:

8.2

Ethernet fault

Single POWERLINK fault only reports the diagnosis information, and will not cause master-slave
switching.

Troubleshooting Way

When error occurs in LK series redundancy system, you can troubleshoot faults in three ways:

B Check status indicator on the module.

B See the tool [Controller Operation] in AutoThink.
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B See the diagnosis information in AutoThink.

8.2.1 Indicator

Check the module status indicator to determine the faulty module when error occurs in redundancy
system.

If the ERR indicator is red in any module, you can obtain detailed diagnosis information through
viewing the diagnosis function block.

HHollySys HHollySys HHollySys HHollySys

Abnormal Indicator Diagram

Indicator meaning refer to the specific definition of each module indicators.

8.2.2 View Tool Information

B Tool bar: Click [Tool]-[Assistant tool]-[Controller Operation].
Display the related information of master and slave equipment in [Controller information] tab.

The detailed state information refers to tool in fifth chapter in manual AutoThink V3.1 User
Manual_Project Configuration.
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The controller connected
0 . 0 . 250 TestConnectionl The current controller is not locked!

Controller information | Controller Iock| Network configuration | Project upgrading | Firmware upgrading | Log reading I

Control: [LK CPU |

— Basic Information

LINUX_RTS:

| Sbuild3a

RTOS_RTS: W Sbuild3a

SN:

ETHO MA

ETH1 MAC: 00:01:02:03:04:07

—Local Equipment State — Opposite Equipment State

Master and Slave Equipment e RO Master and Slave Equipment Unknown state
State: State:
Single and Dual Machine Standalone Single and Dual Machine Unknown state
State: State:
AB Equipment State: Lnknown state AB Equipment State: LInknown state
Redundant Module Operation \jpgnown state Redundant Module Operation  Upknown state
Metwork State: Metwork State:
Project Operation State: Stopped Project Operation State: Unknown state
Key Switch State: REMOTE Key Switch State: Unknown state

Stop |

Master and Slave State

The system is abnormal when the local or opposite equipment appear the following state.
Master and slave equipment state: Fault state
Master and slave equipment state: Error state

Master and slave equipment state: unqualified host

Any state appears Unknown state or Unknown

8.2.3 View Diagnosis Information

To determine the detailed fault causes of module by diagnosis information and users need to
configure the diagnosis function block of each module in the AutoThink.

LK system diagnostic function blocks are divided into the master control module diagnosis,
communication module diagnosis and DP slave extension diagnosis. Detailed diagnostic information sees
the manual HollySys Programmable Logic Controller PLC Instruction Manual.

For diagnosis information of module under LK241, refer to AutoThink diagnostic variable area.
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Configurable Diagnosis Function Block

Function Block Function

You can view diagnosis information of master control module .such as
ethernet fault information, internal communication link fault information,
etc.

'You can view diagnosis information of communication module LK249,
LK240. Such as fiber disconnection, AB switch conflict, DP link
disconnection, etc.

sysGetDPSlaveState (Get Diagnosis of DP |You can view the diagnosis information of IO slave station. Such as line

sysGetcontrollerDiaginfo (Get Diagnosis of
controller)

sysGetComModleDiaglnfo (Get Diagnosis of
Communication Module)

Slave) broken, exceed range, exceed limit,etc.

sysGetDPMasterState (Get Current State of 'You can view running state of DP master station.

DP Master)

?}//ssfeer;?edState (Get Redundant State of 'You can view redundant state between master and slave frame.

8.2.4 Example for Troubleshooting

The following example illustrates the troubleshooting procedure when system is abnormal.
Phenomenon: display that the slave equipment is error state.
1. View the tool in AutoThink

Via the tool in AutoThink to view and find that master equipment state is normal and slave equipment
state is error state, single and dual state is normal, network state is normal, AB equipment state is normal,
key switch state is normal, but project operation state of master equipment is running and project
operation state of slave equipment is stopping.

2. Check the indicator
Check if there is an abnormal indicator in cabinet.

In master frame, the lights on each module are normal and RUN light on controller is flashing. In slave
frame, the ERR light on LK249 is on and RUN light on controller is on, the other lights are normal.
Therefore, you can determine that LK249 module were broken.
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HHollySys

LK249 Status Indicator
3. View the diagnosis information in AutoThink

Open the AutoThink to view function block sysGetcontrollerDiaginfo (Get Diagnosis of controller) of
master/slave controller,and master station function block sysGetDPMasterState (Gets DP master card
status), diagnosis output values are normal. Function blocks sysGetDPSlaveState corresponding to each
slave station are normal, and communication between master controller and slave controller are normal.

View the function block sysGetComModuleDiagInfo (Get Diagnosis of Communication Module),
wherein, Error is 0 to indicate that the block executes and feedback actual results. Active is True to
indicate that module is operating normally. ModulelD is 3 to indicate that current module is LK249.
Protocol is 2 to indicate that current protocol is DP. InterComErr is 0 to indicate that communication
between controller and LK249 is normal. Online values of the forward two bytes in the array variable
ExtDiag are 1 to indicate that dual DP links of LK249 in slave frame are broken.
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0013

sysGetComModuleDiaginfo

sysGetComModuleDiaginfo
EN END
1M Q
Slot Error
Frame Active
ModulelD

Protocol

InterComErr

ExtDiag

W=TRUE |
B —TrUE

— id=3
— pll=2
— comerr=FALSE

— extDig

0014

sysGetComModuleDiaginfo2

sysGetComModuleDiaginfo
EN END
1M Q
Slot Error
Frame Active
ModulelD

Protocol

InterComErr

ExtDiag

— id1=3
 pil1=2
Fcomerr1 =FALSE

—| extDg1

IHNLEAN |
|

(@)

exlib_test. extDgl

No. “ariable Names Address ‘ariable Description Variable Type Online Valug Power Fail Safeguard
0001 extDg1[0] BYTE FALSE
0002 extDg1[1] BYTE FALSE
0003 extDg1[2] BYTE FALSE
0004 extDg1[3] BYTE FALSE
0005 extDg1[4] BYTE FALSE
0006 extDg1[5] BYTE FALSE
0007 extDg1[6] BYTE FALSE
0008 extDg1[7] BYTE FALSE
0008 | extDg1[g] BYTE FALSE
0010 extDg1[9] BYTE FALSE
0011 extDg1[10] BYTE FALSE
0012 extDg1[11] BYTE FALSE
0013 extDg1[12] BYTE FALSE
0014 extDg1[13] BYTE FALSE
0015 extDg1[14] BYTE FALSE
0016 extDg1[15] BYTE FALSE

4. Troubleshooting

(b)

SysGetComModleDiaglinfo Function Block
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1)
()

Check if the DP cable is plugged well

Check if the DP cable is broken, and replace it

8.3 Fault Phenomenon and Causes

The following are some fault symptoms, possible causes and correction measures.

Fault Symptoms and Possible Causes

Fault symptoms

Causes

Treatment measures

The ERR light of master control
module is on

History state is not run : the IEC of master
controller was stopping state, and key
switch of slave controller in RUN, then the
fault is touched off after slave rise to
master controller

Dial switch to PRG position

History state is not run : when the single
controller runs normally, and key switch is
in RUN, then you pull out the LK240 and
plug it again, at this time, ERR lights are
on

Dial switch to PRG position

Internal communication link fault in master
control module

Replace the module

Redundancy link is abnormal

Replace the module and check if
redundancy link is normal

The BAT light of master control
module is on

Low power

Replace the battery / capacitance
box

The battery / capacitance box is not be
plugged in

Check if the battery / capacitance
box is plugged well

The ERR light of Slave controller is
on

IEC running cycle not matches with the
size of the engineering data area
configured

1. Increasing task cycle in AutoThink
2. Delete the unused variables to
reduce the used data area

The ERR light of LK240 module is
on

A. B dial switch conflict

Set the A/B dial switch again

The dual fiber link is disconnected

1. Check if the fiber is plugged well
2. Check if the fiber is broken

3. Check if the optical fiber plug is
intact

Re-connect the fiber according to
the correct way

Redundancy fiber is cross-connected

Reconnect the fiber in correct way

Internal communication link fault in
redundancy synchronization module

Replace the module

The ERR light of LK249 module is
on

The dual DP link is disconnected

1. Check if the DP cable is plugged
well

2. Check if LKA104 Incoming wire,
the outgoing wire is well connected
3. Check if the slave address dail
switch is correct

4. Check if the DP cable is broken,
and replace it

Internal communication link fault in LK249
module

Replace the module

The ERR light of LK246 module
is on

The module has a network port fault

Check whether the network cable
connection is normal

The ERR light of LK241 module
is on

The module has double network port fault

Check whether the network cable

connection is normal
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Fault symptoms

Causes

Treatment measures

Check whether LK235 address rotary
code switch is correct

Check whether the LK235 network
cable connection is normal

The all modules no power in chassis

LK910 power fault

Replace the power module

Fuse fault

Replace the fuse in power module

Dual input power is broken in LK921

1. Check if the wiring is connected
2. Check if the cables is broken

The engineering does not run after
power up

History without running fault: the IEC of
master controller was stopping state, and
key switch of slave controller in RUN, then
the fault is touched off after slave rise to
master controller.

The key switch dial to PRG position

The controller has been in
engineering redundancy state

\Without engineering in master controller

Re-download the project

Flash space in controller is insufficient

Clear the flash or contact the factory
The power must be turned off to
restart after clearing the flash

The controller is error state in tool

The dual DP link is disconnected

Refer to treatment measures about
“The ERR lights of LK249 module is
on”

Dual Ethernet disconnection

1. Check if the Ethernet cable is
plugged well
2. Check if the Ethernet cable is
disconnected

Backplane communication fault between
the master control module and the
communication module

Replace the module

Any module in master control backplane is
pulled out

Check whether module is plugged
well

The controller is fault state in tool

A/B switch conflict

Set the A/B dial switch again

The master equipment state is
normal, and slave equipment state is
fault state

The dual fiber link is disconnected

Refer to treatment measures about
“The ERR lights of LK240 module is
on”

This moment, you need to view state
information of master equipment or
slave equipment separately in
AutoThink

The controller is unknown state in
tool

Redundancy fiber communication is
disconnected

1. Check if the fiber is plugged well
2. Check if the fiber is broken and
replace

The controller is unqualified
master equipment in tool

Controller that redundancy was not
completed last time is unqualified master
equipment after power up

1. Reset by the key switch

2. Click Clear button in AutoThink
assistant tool-[Controller Operation]
—[Controller information] tab

3. Restart

DP slave station is offline

Configuration in software not match with
hardware configuration

View if the slave station address
configured is consistent with the
actual hardware address

DP link fault

Refer to treatment measures about
“The ERR lights of LK249 module is

on

No master controller in current system

Refer to treatment measures about
controller is error state, controller is
fault state

Communication switching module fault

Replace the module

Master —slave switching

Dual Ethernet disconnection

Refer to treatment measures about

“The ERR lights of master control
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Fault symptoms

Causes

Treatment measures

module is on”

The dual DP link is broken

Refer to treatment measures about
“The ERR lights of LK249 module is
on”

Power fault

1. Check if the power fuse in LK910
is normal

2. Check if two-input wire of LK921 is
connected well

Any module is pulled out in backplane

The module is plugged again

Redundancy LK910 module fault

Replace the power module

Backplane communication fault

Replace the module

RTC time is restored to the default
value after power up

The power of the battery / capacitance box
is low

Refer to treatment measures about

The battery / capacitance box is not be
plugged in

“The BAT lights of master control
module is on”

Unable to establish an
Ethernet communication connection

Without restarting after setting IP address

Restart the controller to make IP
settings effective

Ethernet link fault

1. Check if the Ethernet cable is
plugged well
2. Check if the Ethernet cable is
disconnected

Unable to download the controller

Ethernet communication connection fault

Refer to treatment measures about
“Unable to establish a Ethernet
communication connection”

Assistant tool is running

Exit from the assistant tool

Unable to establish a
ModbusTCP communication
connection

Slave controller is connect to Modbus
communication

IP address is modified to IP address
of master controller

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the

equipment may be impaired.
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