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Chapter 1 About this document

1.1 Document update

1.0 2023.10 Newly created.

Added module pictures, system response time, installation

1.1 2024.02 . .
instructions, etc.

According to TUV feedback suggestion, add fault exclusion
1.2 2024.06 instructions, optimize terminal connection methods, installation
environment .etc chapter information.

Add section 6.1.7, common sensor wiring instructions for digital

1.3 2024.07 o
quantities.
1. Chapter 4.7.3 adds FSoE address verification and module

14 2024.07 indicator light flashing description;

' ’ 2. Chapter 6.1.7 adds different types sensors should consider

relevant standards.

1.5 2024.07 Chapter 6.8.3, "Fault exclusion" is modified to "trouble shooting".

1.6 2024.09 Add Chapter 6.8, instructions for using LX-DO908 module.

17 2024.10 Chapter 3.1.2, Explain the reason why the system power

consumption does not include that of LX-DO908 module.

1) Chapter 6.8.1, Add a fuse between the channel and the load in
the schematic diagram;

2) Chapter 6.8.1, Modify notification content description;

1.8 2024.12 3) Chapter 6.8.2, Add the processing time description;

4) Chapter 6.8.6, Add a fuse between the channel and the load in
the wiring method diagram;

5) Add Chapter 6.8.7, LX-DO908 diagnostic description.

1.2 Purpose of the document

This document describes the use of all hardware modules within the LX series functional safety PLC
system, including product introduction, module components, technical specifications, indicator lights,
wiring instructions, and diagnostic information, etc. Please use this document in conjunction with
other supporting product materials to gain a more comprehensive understanding of how to use the
modules.
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1.3 Intended readers

This manual is intended for engineers or technical personnel with expertise in automation and control
systems.

1.4 Important information

This manual uses 5 types of symbols to differentiate and label key content, with each symbol
meaning as follows:

A This symbol indicates a dangerous situation that could cause death or injury if not
avoided.

¥ 4

{4 This symbol indicates a dangerous situation of electric shock if not avoided.

This symbol indicates a dangerous situation that could cause property or environment
damage if not avoided.

G This symbol indicates useful tips or recommendations for efficient operation.

—

SEE HLSB This symbol indicates information for reference.

1.5 [lllustrations

The illustrations in this manual can usually be displayed normally. If the illustration area shows ,
please press the F5 key to refresh.

1.6 Abbreviations
Abbroviation Fulname  Descrpton

Al Analog Input Analog input

DI Digital Input Digital input

DO Digital Output Digital output

RTD Resistance Temperature Detector Resistance temperature detector
TC Thermo Couple Thermo couple




S B

FSoE Safety over EtherCAT Safety communication protocol

ISAC Industrial Smart Advanced Controller Industrial smart advanced controller
PL Performance Level Performance level

SIL Safety Integrity Level Safety Integrity Level

LXS LX series functional safety PLC system LX series functional safety PLC system
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Chapter 2 System overview

The LX series functional safety PLC (hereinafter referred to as "LXS") system is an enhancement of
the LX PLC system with added safety function modules. The system features compactness,
modularity, ease of use, quick fault response, and autonomy, making it suitable for applications
requiring strict size constraints, flexible deployment, and functional safety. It is widely used in
industries such as semiconductors, automotive manufacturing, new energy, logistics, intelligent
equipment, and machinery manufacturing, etc.

The safety function modules, distinguished by their orange appearance, include safety logic, safety
I/O, and safety power supply modules. Communication between the safety logic and safety I/O
modules, and the controller is facilitated through the EtherCAT protocol, with the controller acting as
the EtherCAT master station and the safety logic and safety I/O modules as EtherCAT slave stations.
Furthermore, the safety logic and safety I/O modules communicate using the FSoE protocol, with the
safety logic module serving as the FSoE master station and the safety I/O module as FSoE slave
stations.

: System Power
AutoThink v .
(Config Software) ; Supply [ Scope
Field Power [ ] Yellowis safety related
Supply
_I EtherCAT I:l Gray is non-safety relatec

-----

|:| Orange is T3 tool

Controller

A1dd0S ¥dmod

flelele}
X1dd0S ¥ah0d

]
X
Field Field
: (Coupler % 0o = (I) (I) q B
=
= '|'E 2
I '|'=:| >
]
X
]
]
]
X
(Coupl ITRAIRIQIFAIAIRIRARTHRAIFAIA Ficld Ficld
: S % 0 0 0 0 ollo 0 T @ T 0 0 2 IRTD Slgnall |l( blgnal| |AI Signal
- = D
£ |
>

!'J(. Servo Driver

LXS system composition

The LXS system consists of a safety logic module, safety IO module, and configuration software. It
accomplishes functions such as data acquisition, safety logic calculation, output execution, human-
machine interaction, and data exchange, achieving automation, intelligence, and digitization. The
hardware modules employ a card-type 1/0 design and support DIN35 rail-type installation, allowing
cabinets and chassis to be flexibly installed and deployed according to application needs.
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! L XAM-ECA-END)|

LXS layout diagram

2.1 System features

The system is compact and small, meeting the needs of users for medium and small-sized
automation equipment and suitable for scenarios with strict size constraints and functional
safety applications.

The system features a modular design, supports module expansion, precisely adapts to
various occasions, and perfectly meets specific needs. The system can support up to 212
IO modules at most.

The system is safe and easy to use, including safety digital input/output modules and
various signal safety analog input modules, allowing flexible configuration to meet various
functional safety needs. The products comply with IEC61508 and 1SO13849 standards, with
the system capable of reaching up to SIL3 and PLe Cat.4.

The system is autonomously controllable, with both software and hardware developed
independently, featuring fully autonomous programming software that is continuously
iterated for ease of use, aligning with engineers' habits.

As a protection system, it is suitable for low demand, high demand, and continuous operation
modes. The PFDavg and PFHavg caused by random hardware failures can be reduced to below
10% of the entire safety loop, facilitating the selection of other components in the safety loop.

The inter-module communication bus uses the EtherCAT bus with speed of 100Mbps, allowing
for faster fault response, and the shortest response time is less than 20ms.

The configuration software complies with the requirements for T3 tools in IEC 61508-2010, and
the configuration language supports FBD and LD.

2.2 System network composition

The following diagram shows the network composition of the LX system:
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LX and LXS system configuration diagram

LXS modules can be placed either at the local control station or at remote I/O stations, and can be
mixed with standard LX PLC modules.

2.3 System hardware

The LXS system, building upon the LX series PLC products with added functional safety modules,
includes controllers, power relay modules, standard 1/0 modules, coupler modules, communication
modules, safety logic modules, functional safety /O modules, and safety isolation protection modules:

Controller: Possesses system logic processing and communication expansion capabilities,
serving as the master station of the entire EtherCAT bus.

Communication module: Includes ModbusRTU serial modules, DeviceNet serial modules,
CANopen communication modules, other communication protocol modules, and custom
modules.

Coupler module: Used for EtherCAT communication expansion interface, supporting both
field DC power and system DC power access through the coupler module.

Power relay module: Can be used for power relaying of the PLC controller module and 1/0
modules to the right of the coupler module.

Standard I/O module: Supports modules of DI, DO, Al, AO, RTD, TC, etc., converting field
signals into digital signals.

Safety logic module: Used for safety input module collection, safety logic computation, and
safety output module control functions, employing the FSoE protocol stack, and
communicating with multiple functional safety I/O modules as the FSoE master station.
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Functional safety I/0O module: Used for functional safety input collection or output control,
employing the FSoE protocol stack, communicating with the safety logic module as FSoE
slave station, and supporting DI, DO, Al, RTD, and TC modules.

Safety isolation protection module: Used for functional safety /0O modules' isolation from
standard modules, preventing standard module failures from damaging safety modules.

The specifications of functional safety modules of the LXS system are as follows:

1 LX-LG901 Safety logic module SIL3, SC3 PL e Cat.4

2 LX-DI906 4-channel safety DI SIL3, SC3 PLe Catd
module

3 LX-DI907 8-channel safety D SIL3, SC3 PLe Catd
module

4 LX-DOY06 4-channel safety DO SIL3, SC3 PL e Cat.4
module

5 LX-AI906 6-channel safety current Al |, 5 go3 PLd Cat.3
module

6 LX-AI907 6-channel safety voltage | 5 gc3 PLd Cat.3
Al module

7 LX-TC901 4-channel safety SIL2, SC3 PLd Cat.3
thermocouple module

8 LX-RTD901 4-channel safety RTD SIL2, SC3 PLd Cat.3
module

9 LX-PM903 Safety power relay module | SIL3, SC3 -

10 LX-AUX901 Safety isolation protection SIL3, SC3 )
module

1 |Lx-DO908 2-channel relay-type SIL3, SC3 PLe Catd
safety DO module

® The LX-AUX901 is an optional module that can prevent safety modules from being damaged by
over-voltage of standard modules. The use of this module does not affect the system's safety
level.

® In the LXS functional safety system, the power relay module can only use the safety power relay

module LX-PM903 and cannot use the standard power relay module LX-PM003.

2.4 System software

The system software features offline configuration, compilation, installation, and online monitoring
operations. It is a T3 tool related to functional safety, with the algorithm part of the configuration

software being safety-related software.
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The system software supports FBD and LD for safety configuration, and it offers flexible configuration
options including support for custom function blocks. It allows for free configuration of safety logic
and safety IO modules, automatic generation of EtherCAT slave station addresses and FSoE
addresses, as well as software-based setting of FSoE addresses. The software also supports
mapping between standard and safety data, and features such as online debugging, simulation, and
user permission control.

Operating environment:

Operating system: Windows 7 Professional 32bits, Windows 7 Professional 64bits, Windows 10
Professional 64bits.

Software tools: Microsoft Office Excel 2003/2007/2010.
Key hardware configuration:

CPU: Intel Pentium 2.4GHz or above;

Memory: above 512MB, Hard disk: above10GB;
Graphics card: Resolution of 1280*720 or higher;
Network card: 100Mbps;

Monitor: Color CRT or LCD;

Input/output: Standard keyboard and mouse;

USB interface: At least one USB 2.0 port.

2.5 Estimation of system response time

The system response time is related to the configuration. The following formula can be used to
estimate the maximum system response time: The system response time can be represented by the
formula as below:

The maximum control cycle (response time) of the system = Tsensort2*Tinput + TFittering + 6*Tcomm +
Z*Tlogic + G*Tcomm + 2*Toutput+Tactuator-

EtherCAT EtherCAT
Master Master
Sensor Input * P Logic * -  Output Actuator
Communication Communication
Reaction time

Logic diagram of LXS system response time

T The response time of the sensor, which needs to be obtained from the sensor
sensor manufacturer.

T The response time of the safety input module. For LX-DI906/LX-DI907 modules, the
input maximum is 2ms; for LX-AI906/LX-Al907 modules, the maximum is 5ms; for LX-TC901
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modules, the maximum is 260ms; and for LX-RTD901 modules, the maximum is
450ms.
Tewr: The signal filtering time of the safety input module, configurable on the FA AutoThink-
Filtering Safety, varies among different input modules.
T EtherCAT communication cycle, configurable on the FA AutoThink, 1ms by default,
comm ranges from 0.25 to 20ms.
Tiogic Safety logic IEC cycle, configurable, ranges from 1 to 1000ms.
T The response time of the safety output module, the maximum response time for LX-
outpt DO906 modules is 2ms.
Tactuator The response time of the actuator, which needs to be obtained from the actuator
manufacturer.

When an EtherCAT or FSoE communication failure occurs, it will trigger the FSoE watchdog. After
that, the worst-case failure response time is:

The maximum control cycle (response time) of the system= Tinput-fsoe_watchdog* T output-fsoe_watchdog* T actuator

EtherCAT EtherCAT
dh Master aib Master
Sensor Input - Logic P Output Actuator
Communication Communication
Reaction time }

2.6 System certification

Certified by TUV Rheinland Industrie Service GmbH, meeting the SC3 system capability level and
SIL3 safety integrity level defined in IEC 61508, as well as the PLe Cat.4 performance level and
category defined in ISO13849. According to the requirements of IEC 61508 /ISO13849, the LXS

system can b
performance

e applied to safety-related applications requiring a safety integrity level of SIL3, and a
level and category of PLe Cat.4 or below.

Complies with CE certification (including EMC, LVD, RoHS2.0).

10
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Chapter 3 Power supply, grounding,
and operating environment of the
system

3.1 Power supply of the system
3.1.1 Topology of the system power supply

The system power supply is as shown in the figure below, with a 220V power source passing through
a circuit breaker, then through two 220V/24V power supply modules, separately outputting a 24V
power supply for the system side and the field side. Each then passes through an air-break switch,
connecting to the system through the controller module and safety power relay module.

L S —
N
PE*/I——:p——f——qf«— ———————————— ® - - - - - - m - - - - \
L L i ‘
N [Ac 5 [Ac ITH T
-t -t ] M
: bc| - C vl L
| i
‘
—— o
T o -
o — Y 7

i
N
e
LLLLL N
i —_—
220V->24V %
]
. <d4ohm
J

N The protective ground of the LXS system must be well grounded, with a ground
impedance of less than 4Q.

3.1.2 Estimation of system power consumption

Total power consumption of safety modules = Number of safety logic modules * 1.5 + Number of
safety DO modules * (1.5 + N * 30 * I) + Number of safety DI modules * (1.5 + N * 0.2) + Number of
safety isolation protection modules * 0.5 + Other safety modules * 1.5.

11
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System side power consumption = Number of safety logic modules * 1.5 + Number of safety |10
modules * 1.5 + Number of safety isolation protection modules * 0.5 + Number of safety power
boards (modules) * 0.5.

Field side power consumption = Number of DO modules * N * 24 * | + Number of DI modules * N *
0.2 + Number of safety power boards (modules) * 1.0.

N: Number of channels.
I: Output current of DO modules.

® The safety DO modules in this chapter do not include LX-DO908 (LX-DO908 is a passive module,
the control terminal power supply of the LX-DO908 module comes from the field side of the LX-

DO906 module) ;
@ ® For standard modules (including controllers, IO modules, communication modules, couplers,
= etc.), please refer to the "Manual for LX Programmable Controller and IO Module".

® The power consumption unitis W. 1.5 and 0.5 in the system side power consumption represent
the corresponding module power consumption/0.8, and 0.8 is considered for derating.

3.1.3 AC/DC power module

The system includes two types of AC/DC power modules with a power consumption of 240W,
meeting SELV/PELV requirements. The power modules are TUV certified products, suitable for safety
applications of SIL3 and PLe Cat.4. The two types of power modules are PRO MAX 240W 24V 10A
and PIC240.241C, with specifications as shown in the table below.

Specifications of power module

Output 10A@24V 10A@24V

Voltage regulation range 22.5~29.5V 24~28V

Output voltage (rated) 24V 24V
10A@24V, temperature<55°C
6.25A@24V, temperature<70°C

Output current (rated) 10A 8.6A@28V, temperature<55°C
5.4A@28V, temperature <70°C
Peak value: 13.5A (duration 5s)
240W, temperature <55°C

Output power (rated) 240W 150W, temperature <70°C
Peak value: 320W (duration 5s)

AC input voltage 85~277VAC 200~240VAC

AC input frequency 45~65Hz 50~60Hz+6%

Power factor >0.95@230VAC >0.52@230VAC

Conversion efficiency 91.50% 91.40%

Power loss 223 W 22.6W

AC surge current Maximum value 15 A Maximum value 16A

Working temperature -25C~+70°C -25°C~+70°C

12
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Derating >60°C/75% @ 70°C 6W/C +55C~+70C
Module dimensions (W*H*D) 60mm*130mm*125mm 49x124x124mm
MTBF (25°C SN29500) >500000h >791000h

Connection method

Screw connection

Screw connection

Weight

1050g

550g

3.2 System earthing

The LXS system has three grounds: system ground (24V), shield (field) ground, and protective

ground (enclosure);

Grounding method: The negative terminal of the system power supply is connected to an
independent busbar, the negative terminal of the field power supply is connected to another busbar,
and the third busbar is for protective ground. Inside the equipment, all busbars can be connected to
an internal grounding plate or can be individually connected to outside of the equipment for unified
grounding. Busbar 0 and Busbar 1 can be combined.

The grounding busbars inside each cabinet are made of copper bars with an area not less than

25mmx6mm;

Each grounding plate is connected to the copper grounding cable from the main grounding busbar,
which has a cross-sectional area not less than 25mm? and is insulated. Finally, they are connected to
the grounding electrode through a single point.

L1

AC

V
DC A

zzzzzz

The safety logic,the safety isolation protection module and safety IO modules are connected with
DIN35 rails through grounding spring clips (with contact impedance less than 1Q), and the DIN35
rails are connected to the protective ground. No special grounding treatment is performed on the

modules.

13
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3.3 System insulation and withstand
voltage

Isolation withstand voltage

The isolation withstand voltage between field ground and system ground, between channels and
system ground, and between channels and protective ground is 21000VAC @1min@5mA; there is
no isolation requirement between channels.

Insulation resistance

Under normal conditions, the insulation resistance between system ground, field ground, and
protective ground is not less than 10MQ @DC500V (temperature 25°C+2°C, relative humidity
30%5%), non-condensing).

3.4 System operating environment

Hardware
Working temperature: -20°C~60°C.

The system is recommended to be placed horizontally. When placed horizontally, the
G operating temperature is -20°C~60°C; when placed vertically, the operating temperature
= is -20~50°C. In a sealed environment, it is recommended to meet the following
requirements and add fans on both sides of the enclosure.

Standard modules adjacent to safety modules should preferably be those with low
power consumption.

e It is not recommended to place multiple safety DO modules together; the module

= adjacent to the right side of a safety DO module should not be equipped with LX-
PM903 or standard potential distribution modules without EtherCAT slave station
functionality.

14
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Operating relative humidity: 10%~95%, non-condensing.

Operating altitude: Not higher than 2,000m (according to IEC61131-2 requirements, derating
application restrictions for systems used at altitudes greater than 2,000m should be considered).

Software

The system adopts configuration software, utilizing HollySys's proprietary products, operating
environment sees chapter 2.4 system software.

3.5 Hardware storage environment

Storage temperature: -40°C~70C.
Relative humidity:10%~95%, non-condensing.
Altitude: <2,000m.

15
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Chapter 4 Description for common
part of module

4.1 Module appearance

The appearance of the module is as shown in the following figure:

Indicator
light

o 8

41
HollySys O t —»  System 24V power +
Manufacturer

logo T3>  Svstem 24V power-

HE B
Terminal connection
|
T
Gold fingers,
W=

:
EEEEEE (& gl
86
= " e AN
~ N

/ Field 24V power +

= = o =

LXBus connector

J Certification mark
Terminal —
number [c— -] d
7 Field 24V power - < E
1 == / l; Module name
:
/
L d
Install the hook Safety logicmotute S > | Maddls
handle on theright 53 )
4 8 side of the DIN rail E]' E] 1015304299 - (
Terminal ik
E . LX-Ljoo
= mbient Temperature-—=20'Cto60°C
|
m b Operating
Module SN
Production QR Module
code version

4.2 Module dimensions

Functional safety modules are orange in color and come in two sizes: 12mm*100mm*68mm and
24mm*100mm*68mm. The safety DO module LX-DO906 and LX-DO908 are 24mm*100mm*68mm,
and other safety modules are 12mm*100mm*68mm.

1) The installation dimensions for the 12mm wide 10 modules are shown in the following figure, in
mm.
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2) The installation dimensions for the 24mm wide 10 modules are shown in the following figure, in
mm.

61.5

I
{

—
-

100

24

4.3 Module power supply

Safety logic, safety isolation modules, and safety I/O modules on the system side are powered from
the LX-bus connector, and the field side is powered from the through-board connector.
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Parameters of iower suiili are as follows:

Power supply of the system |24VDC (£20%)

Field power 24VDC (x20%)

Mode of power supply Powered through the LX-bus interface
Hot plugging Not support

For power supply of the safety power relay module LX-PM903, refer to 7.4 LX-PM903 terminal
description.

4.4 Communication interface and protocol

Safety logic modules, safety isolation modules, and safety I/O modules communicate via the LX-bus,
realizing point-to-point connection through the LX-bus connector.

Safety logic and safety 1/O modules act as EtherCAT slave station modules, communicating with the
EtherCAT master station (general controller module) via the EtherCAT protocol; safety logic and
safety 1/0 modules communicate with each other using the safety protocol FSoE, with safety logic
module as the FSoE master station and safety /0O module as FSoE slave station.

Parameters related to communication are as follows:

Communication interface LX-bus

EtherCAT slave station protocol (safety logic and safety 1/0O modules)
Communication protocol FSoE master station protocol (safety logic module)
FSoE slave station protocol (safety I/O module)

Communication rate 100M bps

Number of communication >
ports

Safety communication

address (FSoE address) e (Earilgl bl

4.5 Module information retrieval

Safety logic and safety /O modules support retrieval of module model, software version number,
hardware version number, module SN, and module control chip junction temperature.

In the FA AutoThink, related information can be queried throuih the ob"ect dictionai.

19
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1 Equipment type 0x1000

For example, in the case of the Al current
2 Module model 0x1008 collection module, the online value is
displayed as LX-AI906.

Hardware version number |[0x1009

4 Software version number 0Ox100A

Serial number (SN) 0x1018 Index 4 under the object dictionary

Control chip junction

0xA005 MPU and MCU junction temperature
temperature

4.6 Object dictionary retrieval

1) In the FA AutoThink engineering management area, right-click on the relevant module and select
"Parameter Adjustment” from the pop-up menu;

&5 Task Configuration SEes e
[ TASK1(Taskz) (Stopped) Max um: 255 (| SelectParameters )
o) e

Tindex [ ame = Roess [fon

& Configuration
Er{E] Lx-cusonx.cuson

Eiherhet1 (ETHERNET)
E Ermaenenen

COM_1(COM)

Open Safety Project

ReName

Delete
pe

AXES_GROUP_REFILIB] Add

DPSlavestaDiagstructTy

EI_identiy_DatalL 1] Moo

i EmAxisTypelLi]
i E bl E] Parameter Adjustment

ncnetype €] wie | sove om0

GEN_HODEILE] I

2) Click the "Select Parameters" button within the red circle, and in the pop-up window, select the
corresponding object dictionary based on the index number;

PSe\en Parameters. @ )
[ index [ Name | Type [Access [~

- #1000 Device type Unsigned32 ro B
[ #X1003 Device name visible String o |
~ #x1009 Hardware version visible String ro E
o E00A Software version Visible String ro |
#1013 Identity Unsigneds o L

1 Vendor ID Unsigned32 o

o Product Code: Unsigned32 ro

3 Revision Humber Unsigned32 ro

4 Serial number Unsigned32 I
[ BTFF FSOE RxPDO-Map Unsigneds ro

1 Subindex 001 Unsigned3z o

3 Sublndex 002 Unsigned32 ro

3 Sublndex 002 Unsigned32 o
[ EX1BFF FSOE TxPDO-Map Unsigneds ro

1 Subindex 001 Unsigned3z o

2 Subindex 002 Unsigned32 ro

3 Sublndex 003 Unsigned32 o

4 Subindex 004 Unsigned32 ro
 #K1c00 Sync manager type Unsigneds ro

1 Sublndex 001 Unsigneds o

2 Subindex 002 Unsigneds o -
Selected bum. | _ﬂ]

20
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3) After selection, the content of the relevant object dictionary can be viewed in the FA AutoThink-
Safety information output window.

Max Mum: 255 Select Parameters

Index ‘ Name Type Access | Online Value
#¢1009  Hardware version Visible String ro A
#x100A  Software version Visible String ro 0
#xA000  FSOEConnection Diagnosis Unsignedd ro

1 Connection Reference Unsigned32 o 0

2z Connection Error Unsigned32 o 0

3 Addition Error Unsigned32 ro 0

4.7 Module EtherCAT and FSoE Slave
Address Configuration

4.7.1 EtherCAT slave address configuration

In FA AutoThink, according to the order of adding or scanning modules, the safety logic module and
safety 10 module will automatically generate EtherCAT slave addresses, as shown in the following

figure:

453 myTesto1
B, Task Configuration
- @ TASK1(Task2)
L4l Main(PRG)
-8 Program Biock
4k Main(PRG)
4 Motionlain(PRG)
{ Function Block
) Function
B[] Hardware Configuration
E-G Lx-custo(x-cusan)
+-[]] EtherNet (ETHERNET)
b[1J EtherNet2(ETHERNET)
CON_1(COM)
)| EtherCAT Master
[] LX_LGB01(1001:LX-LGI01)
LX_DISO7(1002:LX-DIS07)

LXC_AIS06(1007:LX-AIB0)
LX_RTD901({1008:LX-RTD901)
LX_DOS06(1008:LX-DOS08)
LIC_AIS07(1010:LX-AIB07)

~{{] Lx_DIs06(1003:1-Dis0s)

LX_IMO02{1004:L X002}

E-[ LX_M001(1008:L%-4001)
[ LX_TC901(1006:LX-TCS0AT

EtherCAT Slave Station Configuration ]F‘rocess Parameter | Init Commands | EtherCAT IO Mappmﬂ Information ‘

Basic Parameters - FSoE Config

Offline FSoEAddr [+ =
Corresponding Axis Number =l OnLine FSoEAddr =

Slave Address S = Bind FSOE 10 2n Safe

Distributed Clock

Select DC [Freerin =]

Device Type

Startup Checking

m 1000 Syne Unit Cycle (us)
¥ Check Vendor ID
Sync 0
W Check Product ID
=
Check Re Numb ’
™ Check Revision Number - e FE [

On the "EtherCAT Master" page, 7remove the automatic configuration the slave properties. Users can
customize the address of the EtherCAT slave module, as shown in the following figure. If the "Auto
Config Slave" is unchecked, the EtherCAT slave station address can be manually configured.

0 100 200

E403 myTesto1
B, Task Configuration
[ [ TASK1(Task2)
4 Man(PRG}

B8 Program Block

<l Main(PRG)

-l MotionMain(PRG)
{8 Function Block
8 Function
[ Hardware Configuration
EHEH Lx-cusoo(Lx-cuson)

[ EtherNet1(ETHERNET)
| EtherNet2(ETHERNET)
B

100

200|

COM_1{COM)
| EtherCAT Master
[ < Le901(1001.Lx-LGI0T)
[ Lx_DB07(1002:.¢-DIS07)
LX_DI306(1003:LX-DIS06)
LX_IMD02(1004:.L.X-M002)

3]

14001{1005:LX-M001)

{1 LX_TC901(1006:LX-TC901)

£ [ LX_AIB0B(1007.LX-AI90)
LX_RTDS01(1008:LX-RTDI01)
LX_DO306(1008:LX-DOS0S)
LX_AIBOT(1010:.LX-A1907)

[0}
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[ LX_TC801(1006:L-TC901) _

EtherCAT Master Station Configuration 1 Diagnostic Information ] HotConnect Group Configuration | SyncUnit Configuratic

x

EtherCAT NIC Setting

Destination Address (MAC) FF-FF-FF-FF-FF-FF I~ o Tonfig Siavel
Source Address (MAC) 00-00-00-00-00-00

Distributed Clock

Operation Mode Distributed clock
Cycle Time (us) 1000
Sync Offseat (%) 20 B

I~ SyncWindow Montoring

Sync Window 0 ‘_J:‘ Formula: (2*n-1) > |0 ns

Clock Adjustment




When manually configuring the EhterCAT slave address, if the configured slave
address conflicts with an existing slave address, the automatically assigned
address will remain unchanged.

4.7.2 FSoE slave address configuration

In FA AutoThink, according to the order of adding or scanning modules, the safety logic module and
safety 10 module will automatically generate FSoE slave addresses, as shown in the following figure:

1453 myTestot
E-&5, Task Configuration
i OB @ TASK1(Task2)
i Lodl Main(PRG)
B8 Program Block
-4l Wain(PRG)
“..4} WotionMain(PRG)
gy Function Block
{8 Function
53-[]] Hardware Configuration
[=] [..H LX-CUS00{LX-CUSD0)
1] EtherNet! (ETHERNET)
H Luij EtherNet2(ETHERNET)
H COM_1(COM)
S} Hj EtherCAT Master
[ L Leont(1o01:L-LG901)
{2 L¢_DIs07(1002:3-DIB07)
LX_DIS06(1003:LX-DIS0S)

LX_AIB08(1007:LX-A1308)
LX_RTDS01(1008:LX-RTDS01)
-[1] 1X_DO0S08(1008:LX-DO808)

L}_ABOT(1010:LX-AI807)

[ L mo0z(1004:LX-M002) -
E-{HE DX Moo1(1005:1Lx-M001)
- L _TCan11006:LX-TC

|| EtherCAT Slave Station Configuration IProcess Paramelerl Init Commands} EtherCAT 10 Mappmg} Informatluﬂ

Basic Parameters FSof Config

Device Type OffLine FSoEAddr _[2 2
Corresponding Axis Number = OEAddr = d
Slave Address

Bind FSOE 10 5 e Pri

Station Alias. Distributed Clock

Select DC Free Run %
Up Checking
[ : 1000 Sync Unt Cycle (us)
¥ Check Vendor ID
Sync 0
¥ Check Product I
o

[ Check Revision Number

In offline mode, users can customize the address of the FSoE slave module; When FA AutoThink is
in monitoring mode, users can obtain the FSoE address of the module through the "Read" button.

142} myTesto1
=1+, Task Configuration
S [l TASK1(Task2)(Stopped)
fodlb Main(PRG)
=8 Program Block
-4} Main(PRG)
L]l MotionMain(PRG}
--{ig§ Function Block
{28 Function
[—]u} Hardware Configuration
= Lecusoagcuson
| ] Ethertlet1 ETHERNET)
m EtherNet2(ETHERNET)
: COM_1{COM)
] EtherCaT master
{1 e Le801(1001:L¢LE901)
--[4 1X_DIB07(1002:1%-DI907)
-1 LX_DIS06(1003:L¢-DI908)
LX_IM002(1004:L X-IM002)
B3] LX_M001(1005:LX-IM001)
+-FF] L_TC901(1006:L¢-TC901)
LX_AIB06(1007:L X-AI906)
LX_RTDS01(1008:LX-RTD901}
LX_DOS06(1009:LX-D0906)
LX_AIBO7(1010:LX-A1907)

"g
-

EtherCAT Slave Station Configuration ] Process F’arameter} Init Commands I EtherCAT IO Mapping 1 Information I

Basic Parameters FSoE Config

OffLine FSoEAddr |4 4:]
| OnLine FSoEAddr | JZI

Device Type

Corresponding Axis Number

ShenvE ATl e it Bind FSOE 10 I ject ]
t
Station Alias Distributed Clock
Configured Station Alias
Select OC [Frez Aun |

Startup Checking

[ Ena 1000 Sync Unit Cycle (us)
o
Sync 0
=
P
-

E g

When manually configuring the FSoE slave address, if the configured slave

address conflicts with an existing slave address, the automatically assigned
address will remain unchanged;

As the FSoE master station of the safety logic module, the FSoE address cannot
be configured.

4.7.3 FSoE slave address verification

In FA AutoThink, under monitoring mode, users can obtain the "OnLine FSoEAddr" of the module
through the "Read" button. By comparing it with the "OffLine FSoEAddr", users can confirm whether
the FSoE address configuration is correct.

The FSoE address must be verified after configuration.
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After configuring the FSoE address through the configuration interface on FA-
AutoThink, users need to read back the configured FSoE address through FA-
AutoThink. The address of the safety IO module is read back every time, the all
LED indicator light of the safety IO module flashes about 3-5 second to indicate
the current physical module position that is being read back, and to confirm the
check between the FSoE address and the physical position of the module.

.

10 S Y
. =4
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Chapter 5 LX-LG901 safety logic
module

5.1 Product overview

The LX-LG901 is designed for executing safety input module collection, safety logic operations, and
safety output module control functions. It adopts the FSoE protocol stack, with the safety logic
module acting as an FSoE master station and supporting communication with multiple functional
safety /0 modules.

The LX-LG901 connects to the system via the LX-bus with no external interfaces. The LX-bus
connector includes the communication bus and module system side input power.

The schematic diagram of the module is as follows:

—AF———| PHY > «—— 3| E2PROM
CPUO

PHY

A
\ 4

\4

>
LXBus Flash

S 24V —» Power I

CPU1 [ €— | Flash

The diagram of the module components is as follows:
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5.2 Technical indicators

Function safety

SIL3 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL3 (IEC62061)

Performance level PLe (1SO13849-1)
Safety category Cat. 4 (ISO13849-1)
System modes Low demand, high demand and continuous mode operation modes
Address .Of gafety 1-65535 (configurable)
communication
Reset
Click the Cold Reset button on the configuration software FA AutoThink-
Cold reset Safety.
After a cold reset, the user program does not need to be reloaded, data
areas will be reinitialized.
Hot reset Not support
Power-on reset time <10s

Module diagnosis
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Logic module fault information

Logic module normal/abnormal

EtherCAT communication
status

EtherCAT communication normal/abnormal

FSoE communication status

FSoE communication normal/abnormal

Status of FSoE slave station

Status of each FSoE slave station module (communication status and
channel status)

CPU temperature

Real-time value of the CPU internal junction temperature, °C

IEC operation information

IEC calculation time
IEC scheduling interval

IEC operation status

RUN/STOP status
Debug/Run mode

Technical indicators

System scale

Supports up to 128 safety IO modules.

Control cycle

1~1000ms (configurable), with a setting step of 1ms, adaptive by
default, jitter range <10%.

Task type

Periodic/Full-speed

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25C+2C,
relative humidity 30%+5%, non-condensing).

Typical power consumption

1.2W

Physical characteristics

Module dimensions (W*H*D)

12mm *100mm*68mm

Degree of protection provided
by enclosure

IP20 (IEC60529)

Installation mode

DIN35 rail mounting

Grounding method

Module connected to ground via DIN35 rail

Weight (excluding packaging)

<60g

5.3 Indicator light status

After powering up the LX-LG901 module, the panel indicator lights display the current working and

communication status.
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Memo  Fucien  cor Demien

on Module operating normally, project in stop
mode
RUN Status indicator Green |Flashing Mogule operating normally, project in run
mode
Off Module not powered or no user project
EtherCAT On EtherCAT communication normal
COM1 communication Yellow
indicator Off EtherCAT communication fault
On FSoE communication normal
COM?2 !:SQE communication Yellow |Flashing At least (I)ne.FSoE slave station
indicator communication abnormal
Off All FSoE communication fault
On Module fault
Off No module fault

Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).

5.4 Terminal description

The LX-LG901 does not involve external wiring; no wire connection at the terminals.

5.5 Parameter Configuration

In the FA AutoThink-Safety interface, right-click on "Task Configuration ->TASK1 (Task1)" in the
engineering management area, and select the "Property" option in the pop-up menu bar.

— 13X
=40} Safety-LX-LGI01-6(myTest01)
14 Task Configuration Device Config | EtherCAT IO Mapping | Information |

F =R
H LB Main| Add Program Call

E|L£j Program Blucé Property
P Led]l Main(PRQ
Function Blod

1001 —
| Function | SlaveAddr =
1-[1] FSoE Config ]1—“]
[ L _Les01(1001:Lx-LG901 FSoEAddr: =

Global Variable

@ GV _Group

= Data Type

i il COMPARE MODEJLIB]

Delete
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In the pop-up dialog box, you can modify parameters such as Task Name, Task Cycle (Tlogic), Run
Type, Start Type, etc.

29

rTask Property &J
Task Name: [EEE  EstmaedRunTme [ Millsecond
Task Cycle ’mig Wilisecond (1—1000) Cancel
Run Type: Cyclic » ~ /i 4 fi
Priority: "7
Task Number: ’17
Start Type: ’m
"
Watch Dog Time: s v | times of cycle(2—10)
Timeout Routine | -1
The startup type is configured as "Auto", and it is necessary to change "RUN" from
"FALSE" to "True" on the "EtherCAT 10 Mapping" tab page of the safety logic page
on the FA AutoThink to ensure the normal operation of the safety engineering.
The startup type is configured as "manual”, and the safety project can run by
clicking on the "run" button on the FA AutoThink-Safety in order for the project to
& run normally;

When the running type is configured as "Cyclic", the task cycle is scheduled accord-
ing to the configured value; When the running type is configured to "Full Speed",
the task scheduling cycle will be adaptive according to the scale of the project, the
adaptive task cycle is different when the scale of the project is different.

When safety applications, users can call the SF_STATS algorithm block to obtain
the task cycle time; By calling the limit algorithm block SF_LIMIT and setting
reasonable upper and lower limits, monitor whether the task cycle is normal.
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Chapter 6 Safety /O module

6.1 LX-DI906 4-channel safety digital input
module

6.1.1 Product overview

The LX-DI906 is a safety digital input module for the LXS system, featuring a 1002 architecture
design. It supports dry contact and PNP input signals, with digital signals acquired being transmitted
to the safety logic module via the LX-bus. Adjacent odd and even channels (1/2, 3/4) form a safety
loop, meeting SIL3 (IEC61508) and PLe Cat.4 (1ISO13849).

The LX-DI906 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

The schematic diagram of the module is as follows:

F_2av

> 3 DI+{1/3)

EtherCAT
Slave MCUO ‘ ‘

LxBus < > € ! € 1 DI-(1/3)
S_24v Power

DI-(2/4)

MCU1 ‘ :}
! g 4 DI+(2/4)

F_2av

1. Basic features
The LX-DI906 module is designed for the acquisition of digital signals:

It supports dry contact and PNP signal acquisition, with channel working mode and filter
parameters configurable;

Adjacent odd and even channels form a safety loop, meeting SIL3 and PLe Cat.4
requirements;

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:
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6.1.2 Technical indicators

Function safety

Safety Integrity Level

SIL3 (IEC61508)
SC3 (IEC61508)
SIL3 (IEC62061)

Performance level

PLe (1SO13849-1)

Safety category

Cat.4 (1SO13849-1)

System modes

Low demand, high demand and continuous mode operation modes

Address of safety
communication

1~65535 (configurable)

Power-on reset time

<5s

Module diagnosis

FSoE communication status

FSoE communication status normal/abnormal

MCU diagnosis

MCU synchronization diagnosis, MCU self-diagnosis

MCU clock diagnosis

Support

MCU temperature

The junction temperature of MCU can be readed, unit is °C.
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Channel diagnosis Support
Technical indicators

Number of channels 4

Full channel scan time 2ms

Channel type

Supports dry contacts, PNP loads.

Sampling end level

Logic 1 signal (ON condition): 11~30VDC and =22mA
Logic 0 signal (OFF condition): 0~5VDC and< 1mA

Over-voltage protection of
channel

MAX.36VDC

Safety application
requirements

When used for safety functions, adjacent odd and even channels must
be used in pairs, such as channels 1/2 as a pair, 3/4 as a pair.

Response time

Logic 0 to 1: 0.5ms;
Logic 1 to 0: 0.5ms

Safety value

ON/OFF configurable, OFF by default;

When a channel fails, the DI module reports a safe value for the
corresponding channel;

When the module fails, the DI module reports a safe value for all
channels;

In the event of a communication failure, the safety logic module uses a
safe substitute value.

Channel filtering (ms)

Configurable: 0(no filtering),0.5 (by default), 1,6, 10, 20, 50, 100, 200,
500, 1000, 1500.

Odd-even channel working
mode

Single logic (same value NC input, NC+NO opposite value input),
OSSD , safety mat.

Time difference of dual
channel input values

Configurable

Channel diagnostic pulse
enable

Configurable,default enable.

Diagnostic pulse width

100~2000us configurable, 300us by default.

Diagnostic pulse interval

1~200ms configurable, 10ms by default.

Cable length

Supports 100 meters (AWG16-22) for unshielded or shielded cables

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25C+2°C,
relative humidity 30%+5%, non-condensing).
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Isolation withstand voltage 1000VAC@1min@5mA

Typical power consumption System side: 1W; Field side: 0.3W

Physical characteristics

Module dimensions (W*H*D) [12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure

Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) | <65g

6.1.3 Indicator light status

After powering up the LX-DI906 module, the panel's indicator lights display the current working and
communication status.

On Module status normal
Module status . .
RUN indicator Green |Flashing |Module offline
Off Module not powered
On Channel enabled and input signal normal
CH1~4 Channel status Yellow
Off Channel not enabled or no signal input
ch | fault On Channel fault
ERR1~4 ind?cgr’:ce)r = e
Off Channel normal
Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).
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6.1.4 Terminal description

1 DI1+ DI1- 5 :F
‘ !
Inputl+ Inputl- 35—
[ , =]
NC
2 DI2+ DI2- 6
Input2+ Input2-
3 DI3+ DI3- 7
Input3+ Tnput3- =
==
=
PNP
4 DI4+ DI4- 8
Tnputd+ Inputd-

LX-DI906 terminal wiring diagram

The signal descriptions are as follows:

1 NC: Channel 1 input signal 5 NC: Channel 1 input signal
PNP: Not connected PNP: Channel 1 input signal
2 NC: Channel 2 input signal 6 NC: Channel 2 input signal
PNP: Not connected PNP: Channel 2 input signal
3 NC: Channel 3 input signal 7 NC: Channel 3 input signal
PNP: Not connected PNP: Channel 3 input signal
4 NC: Channel 4 input signal 8 NC: Channel 4 input signal
PNP: Not connected PNP: Channel 4 input signal
e PNP signal (such as OSSD signal) is only connected to the DIn- terminal, leaving
= the DIn+ terminal unconnected;
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The module supports two safety loops, with adjacent odd and even channels
forming a safety loop, i.e., Channel 1/Channel 2 and Channel 3/Channel 4
constitute two safety loops;

The same DI module does not support simultaneous connection of safety mat type
signals and OSSD signals; connecting both simultaneously will prevent the module
from going online.

6.1.5 Parameter Configuration

For safety related application, the diagnostic is not allowed to disable any diagnosis.

In the FA AutoThink-Safety interface, select the module you want to modify safety parameters in the
engineering management area, double-click the module, and select the "Safety parameters" tab page
in the pop-up interface.

I x
E--{fé’j Safety-LX-LGI01-6(myTestl1)
El-45 Task Configuration Device Conflg  Safety DEFE@therCAT 10 Mapping | Information ]
- @ TASK1(Task1)

Ll Main{PRG) Index | Type | Value
El-52) Program Block
Lo A% Main(PRG) B3000:00 Module Setting ==
~{& Function Block 8000:01 S0Hz/BOHz Filter 50HZ
{38 Function
£-[1] FSoE Config £ 8001:00 Channell Setting >12<
& e Lesoicooeixieeot | | 8001:01 Channel Enable Disable

[ Lx_amos(1001:Lx-191
a0Z0100 Al

] W AR WA G 2001:02 Channel Range 4~20ma
e -
LX_DIS0B(1003 i p 2001:03 Open Circut Diag Enable Disable
H TRt g
II LX_DO808(1005:LX-DC B8001:04 Short Circuit Diag Enable Disable
LX_RTDS0 (1006:LX-F ) )
8001:05 Owver & Under Range Diag Enable Disable

L L _Teeo1(1007:0¢-TC!
» Channel enable configuration

In the safety parameter interface, the default channel enable value is "Enable", which may select
"Enable" or "Disable" by the drop-down menu.

@ Unused channels should be disabled, that is, the channel enable value should be
selected as "Disabled" to avoid fault alarms caused by sensors not connected
outside the channel, leading to system shutdown.

» Channel diag pulse enable configuration

In the safety parameter interface, the default enable value of the channel diagnostic pulse is "Enable",
which may select "Enable" or "Disable" by the drop-down menu.

Channel Diag Pulse Enable »4<

CHl Diag Pulse Enable ]DiS&blE j
(12 Disg Pulse Enable _
CH3 Diag Fulze Enable Enable *
CH4 Diag Pulse Enable Enable _.ﬂ

36



B &4

Q After configuring the diag pulse enable value of any channel to "Disabled", the
= diagnostic function of the channel will be turned off, and the module's safety level
- cannot reach SIL3 or PLe Cat. 4 levels.

» Channel sensor type configuration

In the safety parameter interface, the default value for the channel sensor type is "Single Logic",
which may select "Single Logic", "OSSD", or "Safety" by the drop-down menu.

Chanmel Sensor Type e

CHL/CHZ Sensor Type 1Single Logic :;I
Single Lozic

CH3/CHY Senzor Type ]
Safety Mat

For PNP type signals with diagnostic pulses, select "OSSD" as the type value; For
those without diagnostic pulses, the channel diagnostic pulse enable is configured
Q as "Disabled", and the type value can be selected as "Single Logic" or "OSSD";

= If the type value is configured as "Safety Mat", the DI module can only support
"Safety Mat" type sensors. If "Safety Mat" is mixed with "Single Logic" or "OSSD",
the module will go offline.

» Channel filter configuration

In the safety parameter interface, the channel filtering unit is ms, and the default configuration value
is "0.5". It can be configured through the drop-down menu. When configured to "0", the channel has
no filtering.

Channel Fiter Time et K4

CHI Fiter Time (ms) 0.5 =]
1]

CH Fiter Time () .=,
1

CHZ Fiter Timelims) B
10

CHY Fiter Time(ms) 20
50

Diag Pul=e Farameter 100
200

Diag Test Pulsze Width(us) 200
1000

Tiaz Test Pulse Interwal (ms) 1500

» Diag pulse parameter configuration

The diag pulse parameters include two parameters: diagnostic test pulse width and diagnostic test
pulse interval. The diagnostic test pulse width unit is us, with a range of 100-2000us; The diagnostic
test pulse interval unit is ms, with a range of 1~200ms.
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Diaz Fulse Farameter w2
Diag Test Fulse Widthius) 300
Diag Test Fulze Interwal (ms) 10

The diagnostic test pulse width and diagnostic test pulse interval are shown in the following figure.

Test pulse Test pulse
interval interval

Test pulse
width

When the sensor type is configured as "Safety Mat", the configuration of diagnostic
test pulse width and diagnostic test pulse interval does not take effect on "Safety
Mat".

P
.

6.1.6 Sensor introduction

The DI module supports two types of physical signals, dry contact type and PNP type signals.
According to practical application scenarios, sensor signals are divided into three types: Single Logic,
OSSD, and Safety Mat. On the FA AutoThink-Safety, on the safety parameters tab of the DI module,
select the type of input sensor by configuring the "Channel Sensor Type" parameter.

The types of common sensor signals and contact types are shown in the table below: (Due to the
different technical means used by sensors, the signal type/contact type of the same sensor’s type
may also be different. The table below is for reference only. The actual signal type/contact type of
sensors should be based on the sensor manual.)

Sensor Signal type Contact type Remark

The emergency stop button should
have at least one NC contact,
multiple NC contacts, NC and NO
mixed contacts.

Typical emergency stop button

Emergency stop Single Logic | Dry contact, NC or NO application scenarios can achieve
safety level:

NC+NO type contacts: ISO 13849
Cat 3 PLd.

NC+NC type contacts: ISO 13849
Cat4 PLe.

Typical contact type safety door
Single Logic | Dry contact, NC or NO | application scenarios can achieve
safety level:

Contact type
safety door
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NC+NO type contacts: ISO 13849
Cat3 PLd.

NC+NC type contacts: ISO 13849
Cat4 PLe.

Non-contact type
safety door

OSSD

PNP Note1

The function of the safety door is
achieved through light induction,
magnetic induction, etc.

The typical application scenario of
non-contact safety doors can
achieve safety level: ISO 13849 Cat
3 PLd.

Safety limit switch

Single Logic

Dry contact, NC or NO

Products generally include contact
forms such as NO+NC (single or
multiple), NC+NC (single or
multiple), etc.

Typical contact type safety limit

switch application scenarios can
achieve safety level:

NC+NO type contacts: ISO 13849
Cat3 PLd.

NC+NC type contacts: ISO 13849
Cat4 PLe.

Two handed
operation button

Single Logic

Dry contact, NC or NO

Usually NC+NO.

Typical contact type two handed
operation button application
scenarios can achieve safety level:

NC+NO type contacts: ISO 13849
Cat3PLd.

Safety light
curtain

OSSD

PNP

The detection and monitoring
function is achieved through light
induction to detect and monitor
whether there are objects, people,
etc. which passing through a certain
plane.

The typical application scenario of
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safety light curtain can achieve
safety level: ISO 13849 Cat 4 PL e.

Safety laser
scanner

OSSD

PNP

Used for intrusion monitoring on
production sites, capable of regional
monitoring.

The typical application scenario of
safety laser scanner can achieve
safety level: ISO 13849 Cat 3 PL d.

Safety Mat

Safety
Matnote2

Dry contact,NC+NC

It can be simply understood as two
metal sheets on top and bottom,
which come into contact when
subjected to pressure.

The typical application scenario of
safety mat can achieve safety level:
ISO 13849 Cat 3 PL d.

Safety bumper

Safety Mat

Dry contact,NC+NC

Safety bumper are installed on
moving parts such as doors and
fences of mechanical equipment,
which can prevent the impact of
moving parts. Danger, or shut down
the entire system when contact with
people or objects is detected.

The typical application scenario of
safety bumber can achieve safety
level: ISO 13849 Cat 3 PL d.

Y

1 | S Y
L =
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1. For PNP type signals, the sensor must have its own diagnostic pulse, and the
ground of the sensor must be equipotential with the field ground of the system;

2. After the DI module is connected to the safety mat type signal, it cannot connect
to other types of signals (Single Logic or OSSD signals);

3.For external device(e.g., E-STOP button, safety door, and Safety limit
switch,etc.)with HFT=1,which cannot be detected by online automated diagnostics
technically, the following diagnosis interval shall be considered according to the
recommendation of Vertical Group 11:

- the input contacts have to switched at least once a month for SIL 3, PL e /

category 4.

- the input contacts have to switched at least once a year for SIL2, PLd/
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category 3.

6.1.7 Common Sensor Wiring Instructions

6.1.7.1 Emergency stop

As shown in the figure below, the two NC contacts of emergency stop button need to be connected to
the adjacent odd and even channels of the DI module (channels 1 and 2, or channels 3 and 4), with
the channel sensor type configured as "Single Logic".

= = = =

e
g ©®
%. " Chanel 1
\A/ @ _________ _& Chanel 2
Physical picture
Block diagram Chanel 3

48%%—— Chanel 4

Internal structure

@ When selecting emergency stop button, relevant standards need be met, such as
EN 60947-5-1, EN 60947-5-5 standards, UL508 standards, or GB14048.5
standards.

-

6.1.7.2 Contact type safety door

As shown in the figure below, the two contacts of contact type safety door need to be connected to
the adjacent odd and even channels of the DI module (channels 1 and 2, or channels 3 and 4), with
the channel sensor type configured as "Single Logic".
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Chanel 1

Chanel 2

Chanel 3

Chanel 4

Internal structure

e When selecting contact type safety door, relevant standards need be met, such as
- EN 60947-5-1 standards, UL508 standards, or GB14048.5 standards.

6.1.7.3 Non-contact type safety door

As shown in the figure below, the two OSSD signals of non-contact safety door need to be connected
to the negative terminals(DI - ) of the adjacent odd and even channels (channels 1 and 2, or
channels 3 and 4) of the DI module, and the channel sensor type configured as "OSSD".

Chanel 1
0ssD1

0SSD2
S% 4 Chanel 2
=

Sgﬂi Chanel 3
=

g%q—i Chanel 4

51

e When selecting non-contact type safety door, relevant standards need be met, such
= as EN 60947-5-1, EN 60947-5-5 standards, UL508 standards, GB14048.5 ,or ISO
- 13849 standards.
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6.1.7.4 Safety limit switch

As shown in the figure below, the two contacts of safety limit switch need to be connected to the
adjacent odd and even channels of the DI module (channels 1 and 2, or channels 3 and 4), and the
channel sensor type should be configured as "Single Logic".

2 o KX ;
ce @ o
& 419 @ o
(€3 (s C€ E
2 (™2 !
Physical picture Chanel 1
Chanel 2
E Zﬁzl 1 Chanel 3
= M é% Chanel 4
ﬁ When selecting safety limit switch, relevant standards need be met, such as EN
60947-5-1standards, UL508 standards, CSA C22.2 No.14, or GB14048.5
- standards.

6.1.7.5 Two handed operation button

As shown in the figure below, the two switches for two handed operation button, the two contacts of
S1 and S2 need to be respectively connected to the adjacent odd and even channels of the DI
module, and the channel sensor type should be configured as "Single Logic".

R e e

Chanel 1
& g ‘ Chanel 2
S2
Chanel 3
Physical picture
Chanel 4
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@ When selecting two handed operation button, relevant standards need be met, such
= as EN 60947-5-1/5, or ISO 13850/1 standards.

6.1.7.6 Safety light curtain

As shown in the figure below, the two OSSD signals of safety light curtain need to be connected to
the negative terminals (DI -) of the adjacent odd and even channels (channels 1 and 2, or channels 3
and 4) of the DI module, and the channel sensor type configured as "OSSD".

BaE-E-E—m—m=

Chanel 1

0SSD2

Chanel 2

Chanel 4

Application scenarios

88,
)
68

s

@ When selecting safety light curtain, relevant standards need be met, such as EN
= 61946-1/-3 standards, |IEC 61946-1 standards, UL508 standards, ISO 13849-1
- standards, or GB4584 standards.

6.1.7.7 Safety laser scanner

As shown in the figure below, the two OSSD signals of safety laster scanner need to be connected to
the negative terminals (DI -) of the adjacent odd and even channels (channels 1 and 2, or channels 3
and 4) of the DI module, and the channel sensor type configured as "OSSD".
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il 1
Physical picture l)_[ Chanel 1
Chanel 2
Chanel 3
Chanel 4
Application scenarios b, 1
O When selecting safety laser scanner, relevant standards need be met, such as EN
61946-1/-3 standards, IEC 61946-1 standards, UL508 standards, ISO 13849-1

= standards, or GB4584 standards.

6.1.7.8 Safety Mat / bumper

As shown in the figure below, the two contacts of safety mat/bumper need to be connected to the
adjacent odd and even channels of the DI module (channels 1 and 2, or channels 3 and 4), and the
channel sensor type configured as "Safety mat".

ce T

. O
Le IS i
Bis

Physical picture
Chanel 1
Chanel 2
Safety mat
Conductive metal plate Chanel 3
Ethviene resin
£ Conductive metal plate
“7" Non conductive isolation board
Conductive metal plate
Ethviene resin
Chanel 4
Internal structure

When selecting safety mat/bumper, relevant standards need be met, such as EN
1760-1/-2, ISO 13849-1. GB/T 17454-1/-2 standards.
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6.2 LX-DI907 8-channel safety digital input
module

6.2.1 Product overview

The LX-DI907 is a safety digital input module for the LXS system, featuring a 1002 architecture
design. It supports dry contact and PNP input signals, with digital signals acquired being transmitted
to the safety logic module via the LX-bus. Adjacent odd and even channels (1/2, 3/4, 5/6, 7/8) form a
safety loop, meeting SIL3 (IEC61508) and PLe Cat.4 (1ISO13849).

The LX-DI907 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

The schematic diagram of the module is as follows:

F_2av

DI+
(1/3/5/7)

o A

Y
A,

EtherCAT
Slave MCUO
< < DI-

XBus < |- (1/3/5/7)

S 24v Power

DI-
(2/4/6/8)

A

MCuU1l

DI+
(2/4/6/8)

1. Basic features
The LX-DI907 module is designed for the acquisition of digital signals:

It supports dry contact and PNP signal acquisition, with channel working mode and filter
parameters configurable;

Adjacent odd and even channels form a safety loop, meeting SIL3 and PLe Cat.4
requirements;

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:
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6.2.2 Technical indicators

Function safety

Safety Integrity Level

SIL3 (IEC61508)
SC3 (IEC61508)
SIL3 (IEC62061)

Performance level

PLe (1ISO13849-1)

Safety category

Cat.4 (1SO13849-1)

System modes

Low demand, high demand and continuous mode operation modes

Address of safety
communication

1~65535 (configurable)

Power-on reset time

<5s

Module diagnosis

FSoE communication status

FSoE communication status normal/abnormal

MCU diagnosis

MCU synchronization diagnosis, MCU self-diagnosis

MCU clock diagnosis

Support

MCU temperature

The junction temperature of MCU can be readed, unit is °C.
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Channel diagnosis Support
Technical indicators

Number of channels 8

Full channel scan time 2ms

Channel type

Supports dry contacts, PNP loads.

Sampling end level

Logic 1 signal (ON condition): 11~30VDC and =22mA
Logic 0 signal (OFF condition): 0~5VDC and< 1mA

Over-voltage protection of
channel

MAX.36VDC

Safety application
requirements

When used for safety functions, adjacent odd and even channels must
be used in pairs, such as Channel 1/2 as a pair, 3/4 as a pair, 5/6 as a
pair, and 7/8 as a pair.

Response time

Logic 0 to 1: 0.5ms;
Logic 1 to 0: 0.5ms

Safety value

ON/OFF configurable, OFF by default;

When a channel fails, the DI module reports a safe value for the
corresponding channel;

When the module fails, the DI module reports a safe value for all
channels;

In the event of a communication failure, the safety logic module uses a
safe substitute value.

Channel filtering (ms)

Configurable: O(no filtering),0.5 (by default), 1,6, 10, 20, 50, 100, 200,
500, 1000, 1500.

Odd-even channel working
mode

Single logic (same value NC input, NC+NO opposite value input),
OSSD, safety mat.

Time difference of dual
channel input values

Configurable

Channel diagnostic pulse
enable

Configurable,default enable.

Diagnostic pulse width

100~2000us configurable, 300us by default.

Diagnostic pulse interval

1~200ms configurable, 10ms by default.

Cable length

Supports 100 meters (AWG16-22) for unshielded or shielded cables

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25°C+2C,
relative humidity 30%+5%, non-condensing).
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Isolation withstand voltage 1000VAC@1min@5mA

Typical power consumption System side: 1W; Field side: 0.6W

Physical characteristics

Module dimensions (W*H*D) [12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure

Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) [<70g

6.2.3 Indicator light status

After the LX-DI907 module is powered on, the indicator lights on the panel display the current
working and communication status.

On Channel enabled and input signal normal
CH1~8 s s Yellow
indicator Off Channel not enabled or no signal input
On Channel fault
ERR1~8 Channel fault indicator |Red
Off Channel normal
Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).

49



| £

& 4] =

Hollvsys

6.2.4 Terminal wiring

F DI907 L

5

Inputl+

Input2+

Input3+

Inputd+

Input5+

Input6+

Input7+

Input8+

Inputl—

Input2—

Input3—

Inputd—

Input5—

Input6—

Input7—

Input8—

DIT+ DI1- 9 C:F)

DI2+ DI2- 10

DI3+ DI3- 11

micaf

DI5+ DI5- 13

DI6+ DI6- 14

DIT+ DI7- 15

DI8+ DI8— 16 7

LX-DI907 terminal wiring diagram

The signal descriptions are as follows:

y NC: Channel 1 input signal 9 NC: Channel 1 input signal
PNP: Not connected PNP: Channel 1 input signal
> NC: Channel 2 input signal 10 NC: Channel 2 input signal
PNP: Not connected PNP: Channel 2 input signal
3 NC: Channel 3 input signal 11 NC: Channel 3 input signal
PNP: Not connected PNP: Channel 3 input signal
4 NC: Channel 4 input signal 12 NC: Channel 4 input signal
PNP: Not connected PNP: Channel 4 input signal
5 NC: Channel 5 input signal 13 NC: Channel 5 input signal
PNP: Not connected PNP: Channel 5 input signal
6 NC: Channel 6 input signal 14 NC: Channel 6 input signal
PNP: Not connected PNP: Channel 6 input signal
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7 NC: Channel 7 input signal 15 NC: Channel 7 input signal
PNP: Not connected PNP: Channel 7 input signal

8 NC: Channel 8 input signal 16 NC: Channel 8 input signal
PNP: Not connected PNP: Channel 8 input signal

PNP signal (such as OSSD signal) is only connected to the DIn- terminal, leaving
the DIn+ terminal unconnected;

The module supports four safety loops, with adjacent odd and even channels
0 forming one safety loop, namely channels 1/2, 3/4, 5/6, and 7/8 form four safety
= loops;

The same DI module does not support simultaneous connection of safety mat type
signals and OSSD signals; connecting both simultaneously will prevent the module
from going online.

6.2.5 Parameter Configuration

Refer to section 6.1.5 parameter configuration instructions.

6.2.6 Sensor introduction

Refer to section 6.1.6 sensor instruction.

6.3 LX-DO906 4-channel safety digital
output module

6.3.1 Product overview

The LX-DO906 is a safety digital output module for the LXS system, featuring a 1002 architecture
design, supporting resistive and inductive loads, with a maximum load current of 0.5A. The module
receives the results of logical operations from the safety logic module through the LX-bus and
performs the corresponding safety operations. A single channel can serve as a safety loop, with
support for up to four safety loops, meeting SIL3 (IEC61508) and PLe Cat.4 (ISO13849).

The LX-DO906 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

The schematic diagram of the module is as follows:
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EtherCAT
Slave MCUO0
LXBus < |-
S_2av Power
MCUl

1. Basic features
The LX-D0O906 module completes the output of digital signals:

Supports resistive and inductive loads, with a maximum current of 0.5A per channel, and a
total maximum module output current of 2A. It also supports short-circuit and open-circuit
detection;

A single channel can serve as a safety loop, with support for up to four safety loops, meeting
SIL3 (IEC61508) and PLe Cat.4 (1ISO13849);

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:

|
CHOR

EgaE

0 It is not recommended to place modules such as LX-PM903 or potential distribution
— modules, which only transmit signals through gold fingers, adjacent to the right side
of the module (in such modules, the EtherCAT signal is only transmitted without
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being driven).

6.3.2 Technical indicators

Function safety

SIL3 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL3 (IEC62061)

Performance level PLe (1SO13849-1)

Safety type Cat.4 (1ISO13849-1)

System modes Low demand, high demand and continuous mode operation modes
Address of safety

o 1~65535 (configurable)
communication

Power-on reset time <5s

Module diagnosis

FSoE communication status |FSoE communication status normal/abnormal

MCU diagnosis MCU synchronization diagnosis, MCU self-diagnosis

MCU clock diagnosis Support

MCU temperature The junction temperature of MCU can be readed, unit is °C.
Channel diagnosis Support

Technical indicators

Number of channels 4

Full-channel assignment time |2ms

20~500mA/channel (less than 20mA for light load, more than 500mA for

Load current overcurrent), 2A/module.

Maximum switching Resistive load: 30Hz, inductive load: 0.1Hz, asymmetrical output
frequency waveform.
Signal type Voltage level
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Load voltage 24VDC

Over-voltage protection of

MAX.36VDC
channel

For safety functions, a single channel can serve as a safety loop,
controlling two actuators in parallel; alternatively, two channels can form
one safety loop, with each channel controlling one actuator.

Safety application
requirements

Safety value OFF state, level < 2.4V

Channel operating mode Single channel as one safety loop

Channel diagnostic pulse Enable/disable configurable,default enable.

enable

Configuration mode 1bit channel output data

Diagnostic pulse width 500~2000us configurable, 800us by default.

Diagnostic pulse interval 100~1000ms configurable, 200ms by default.

Cable length Supports 100 meters (AWG16-22) for unshielded or shielded cables

Under normal condition, 210MQ@DC500V (Temperature 25°C+2C,

Insulation resistance relative humidity 30%+5%, non-condensing).

Isolation withstand voltage 1000VAC@1min@5mA

Typical power consumption 2W

Physical characteristics

Module dimensions (W*H*D) [12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure

Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) |<105g

6.3.3 Indicator light status

After powering on the LX-DO906 module, the indicator lights on the panel display the current working
and communication status.
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On Module status normal
RUN Module status indicator |Green [Flashing |Module offline

Off Module not powered

On Channel enabled and channel output ON
CH1~4 Channel status indicator | Yellow Channel not enabled or channel output

Off

OFF

On Channel fault
ERR1~4 Channel fault indicator |Red

Off Channel normal

Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).

6.3.4 Terminal wiring

1 DOL+ D01~

=

a\
L3

G

Outl+ Outl-

2 sr e . T ______
Out2+ Out2- :
=

F
ﬂ - I
Ouedr 5%7 Out3- Tttt :

=
4 8
Outd+ Outd-
=]

LX-DO906 terminal wiring diagram

The signal descriptions are as follows:

Channel 1 digital signal output 5 Channel 1 digital signal return
terminal terminal
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> Channel 2 digital signal output 6 Channel 2 digital signal return
terminal terminal

3 Channel 3 digital signal output 7 Channel 3 digital signal return
terminal terminal

4 Channel 4 digital signal output 8 Channel 4 digital signal return
terminal terminal

The module channel wiring is on the 8 terminals on the right side of the module,
O with the 8 terminals on the left side in shadow being left unconnected;

— One channel of module can achieve a safety loop (as in the wiring method for
Channel 1), or two channels form a safety loop (as in the wiring method for
Channels 3 and 4).

6.3.5 Parameter Configuration

For safety related application, the diagnostic is not allowed to disable any diagnosis.

In the FA AutoThink-Safety interface, select the module you want to modify safety parameters in the
engineering management area, double-click the module, and select the "Safety parameters" tab page
in the pop-up interface.

= # % | [T LX_AI906(1001:LX-AIB06)
B0} Safety-LX-LGIM-B(myTesto1)
-5, Task Configuration Device Co@eh‘ parameters | BtherCAT 10 Mapping ] Information |
B @ TASK1(Task1)

|} Main(PRG) Index | Type | Value
B2 Program Block
L‘ﬂﬂl} Main(PRG) 5 8000:00 Channel Enable >4
£ Function Biock - B000:01 CH1 Enable Disabls
{8 Function T
=[] F30E Config - 2000:02 CH2 Enable Disable
E'“'B_] L¥_LGH01(1008:LX-LGS01 8 3000:03 CH3 Enable Disable
L L_AIB0S(1001:LC-AlB!

LX_AIBOT(1002: LAl Fee B000:04 CH4 Enable Disable
LD

s 5 8001:00 Channel Line Monitoring Enable B
O
“) o 8001:01 CH1 Line Monitoring Enable Disable

2001:02 CHZ Line Monitering Enable Disable

» Channel enable configuration

In the safety parameter interface, the default channel enable value is "Enable", which may select
"Enable" or "Disable" by the drop-down menu.

22 | &
Channel Enable piES
CH1 Enable |Dizable ]
R P
CH3 Enable . Dizable _v_i
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Unused channels should be disabled, that is, the channel enable value should be
selected as "Disabled" to avoid module diagnosis not being disabled and
generating alarms;

Channel enable and diagnostic enable. After channel failure and troubleshooting,
the Error ACK signal should be set from "False" to "True" on the FA AutoThink-

Safety;
@ Device Conﬂg] Safety parameters  EtherCAT 10 Mapping Mnformation]
Channel Number | Channel Hame | Channel Type ‘ Bytes |Dn|ir|eVaIue| Channel Description
- 1 ET1_IN_1 BOOL 0.1 FALSE  CH1:ReadBack Value
2 E11_IN_2 BOOL 01 FALSE | CH2:ReadBack Value
oooooooooooooooooooooooooooooo
12 E11_0OUT_12 BOOL 01 FALSE  CH4Value

Channel enable and diagnostic enable. After a channel failure, the channel will be
disabled and the project will be reinstalled. The fault will not be eliminated and after
setting the Error ACK, the fault can be cleared.

» Channel diag pulse enable configuration

In the safety parameter interface, the default enable value of the channel diagnostic pulse is "Enable",
which may select "Enable" or "Disable" by the drop-down menu.

Channel Diag Fulse Enable »4<

CHl Diag Pulse Enable I]]isable j

CIZ Disg Pulse Ensble _

CH3 Diaz Pulse Enable Enable ¥

CH4 Diag Fulze Enable Enable _vJ

Q After configuring the diag pulse enable value of any channel to "Disabled", the
diagnostic function of the channel will be turned off, and the module's safety level

—

cannot reach SIL3 or PLe Cat. 4 levels.

» Channel line monitoring configuration

After configuring the channel line monitoring, it can diagnose light-load (open circuit) and over-load
(short circuit) faults.

In the safety parameter interface, the default enable value of the channel diagnostic pulse is "Enable",
which may select "Enable" or "Disable" by the drop-down menu.
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Channel Line Monitoring Enable et B

CHl Line Moniteoring Enable I]:Iisable L]
. CHZ Line Monitering Enable P
| CH3 Line Monitoring Enable . Enable Li
. CH4 Line Monitoring Enable . Enable LI

» Diag pulse parameter configuration

The diag pulse parameters include two parameters: diagnostic test pulse width and diagnostic test
pulse interval. The diagnostic test pulse width unit is us, with a range of 500-2000us; The diagnostic
test pulse interval unit is ms.

Channel Diag Fulse Width <
. CHl Diag Fulse Width(us) . g00
. CHZ Diag Pulse Width(us) . g00
. CH3 Dia% Fulze Width(us] . g00
CH4 Diag Pul=e Widthlus) . aao
Diag Fulzse Interwal IR
. Diag Pulse Interwal (ms) L]

The diagnostic test pulse width and diagnostic test pulse interval are shown in the following figure.

Test pulse Test pulse
interval interval

Test pulse
width

6.3.6 Sensor introduction

The safety DO module is mainly used to control the sensors of safety relays on/off, STO (current or
level driven), indicator lights on/off, valve on/off, and other switch quantities. By controlling the
sensors, it achieves protection and alarm for the production site.

Force-guided relay:

Being able to detect faults caused by contact fusion, damage, etc., helps to build safe circuits. The
NO (Normal Open) and NC (Normal Close) contacts of the forced directional relay are isolated and
can be insulated. In addition, the NO and NC contacts are mechanically connected through a linkage
mechanism (guiding device), and act together based on the presence or absence of coil voltage. The
main feature of a forced directional relay is that through a linkage mechanism (guiding device), when
the NO contact is welded in a closed state, the NC contact remains open.
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Safety
Relay Status

i

i"’ i

el

[

Coil Volt o N o
i A Unexcited (Normal) Excitation(Normal) Unexcited (Abnormal)
Over 0.5mm
NO Contact NC Centact NO Contact NC Contact NO Contact contact clearance

Normal

Normal

(C;iiiﬁTt;z:er) open(Machine stop) Close (Machine running) Close (Machine running)
NC Contact Close(Confirm Open(Confirm Open (Confirm
(Monitoring) [Machine stop]) [Machine no stop]) [Machine no stopl)

SRP/CS

Abnormal (detectable fault)

Status

As shown above, a safety relay with forced guidance includes at least INO+1NC contacts, where the
NO contact is used for the control circuit of the safety loop, and the NC contact is used for EDM
monitoring.

When the machinery is operating normally, the DO channel of the safety PLC system outputs 24V,
the relay coil side is given excitation, the NO contact is closed, the NC contact is disconnected, and
the external mechanical equipment is powered on and operates normally. When a danger occurs on
site, the DO channel of the safety PLC system outputs 0V, the excitation is cut off on the relay coil
side, the NO contact is disconnected, the NC contact is closed, and the external mechanical
equipment loses power and stops working. The safety PLC system can diagnose whether the relay
has NO contact fusion by reading whether the NC contact is closed. If the NO contact fusion occurs
at this time, the safety PLC system reads back that the NC contact is in the open state, and
generates a corresponding fault alarm.

STO: Safe Torque Off

The STO function is a special function that, when activated, prevents the stationary motor from
accidentally starting if it is in a stationary state. If the motor is rotating, it will rely on inertia to continue
rotating until it comes to a standstill. If the motor is equipped with a brake, the brake will immediately
close and the motor will stop rotating to avoid safety accidents.

The safe DO module can provide a driving current of no more than 0.5A, with a typical high level
value of 24V (minimum 15V). If the specified current and level are exceeded, STO will not be able to
drive reliably.

Only force-guided contact can be used in safety related application;

When selecting safety relay, relevant standards must be met, such as EN 61810-3
standard, EN 50205 standard, UL508 standard, or GB14048 standard.

For external electromechanical (e.g., safety relay)with HFT=1,which cannot be
o detected by online automated diagnostics technically, the following diagnosis
interval shall be considered according to the recommendation of Vertical Group 11:

- the input contacts have to switched at least once a month for SIL 3, PL e/
category 4.

- the input contacts have to switched at least once a year for SIL2, PLd/
category 3.
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6.4 LX-AI906 6-channel safety current
analog input module

6.4.1 Product overview

The LX-AI906 is an Al module for the LXS system, functioning as a current analog input module. This
module acquires 0~20mA and 4~20mA current signals and converts them into digital signals, which
are then reported to the safety logic module via the LX-bus. In addition, the module performs
diagnostic functions based on the data converted from each channel to diagnose the current status of

the channels.

The LX-AI906 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

A safety loop can be formed by one channel of a safety Al module (including LX-RTD901, LX-TC901,
LX-AI906, and LX-Al907) and another channel from a different safety Al module, meeting SIL2
(IEC61508) and PLd Cat.3 (1ISO13849). The safety loop is shown in the figure below:

. AI906
urrent
Sensor ‘E_
L6901 D096
; — Actuator
ot AI907 —
oltage
Sensor =
Schematic diagram of the Al module safety loop
The schematic diagram of the module is as follows:
LED
T F_24V
j Gkpart
«—|—| pan1 |
\e———— oo
EtherCAT <«—Com. Interface— MCU > A ! =3 L
Slave D - Sensor

XBus |«— —>| pHv2

| 2av/33v
DC-DC

S 24V

1. Basic features
The LX-AI906 module is designed for the acquisition of current analog signals:

Supports acquisition of 0~20mA and 4~20mA current signals, with a maximum of 6 channels
for analog signal acquisition;

Supports power frequency filtering, which can be enabled or disabled; supports data
collection filtering with filtering parameters configurable;
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Supports diagnostics for wire break, short circuit, over-limit, and under-limit conditions, with
over-limit and under-limit thresholds configurable;

Supports reporting of safety values, which can be configured;

Indicator lights display module operational status, channel enable status, and fault status.
2.  Module components

The diagram of the module components is as follows:

6.4.2 Technical indicators

Function safety

SIL2 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL2 (IEC62061)

Performance level PLd (ISO 13849-1)

Safety category Cat.3 (1ISO13849-1)

System modes Low demand, high demand and continuous operation modes.
Address .Of s.afety 1-65535 (configurable)

communication

Safety value Configurable in range, 0 by default.

Power-on reset time <5s

Module diagnosis
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FSoE communication status | FSoE communication status normal/abnormal

MCU temperature The junction temperature of MCU can be readed, unit is °C.

Module status Module normal/abnormal

Real-time status of each channel (wire break, short circuit, over-limit

Channel status and under-limit)

Technical indicators

Number of channels 6

Full channel scan time 5ms (without filtering)

Input type Differential/single-end input

Load type Supports 2/4-wire

Resolution 24bit

Measuring range 0~22mA 0~21.6mA
Signal input range 0~20mA 4~20mA

+0.3%FS (@-20°C~60C)
+0.2%FS (@25°C)

Safety accuracy is configurable; parameters for the corresponding
algorithm block can be configured in AutoThink software.

Accuracy

Safety accuracy

Channel conversion time 330us/ channel

Common mode rejection ratio | 70dB

Differential mode rejection

. 60dB
ratio
Input impedance 250Q
Maximum channel input 25mA
signal
Cable length Max. 100m for shielded cables (AWG 16~22)

2byte channel data + 1byte channel quality bit
Configuration mode Reported code value 0~32767 (0~22mA)
Reported code value 0~32767 (4~21.6mA)

Software filter Configurable, filter points can be selected.
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50/60Hz power frequency
filtering

Configurable enable/disable, default enable

Over/Under-range diagnostic
enable

Configurable enable/disable, default enable.

Over/Under-range threshold

Range:4~20mA Under-range threshold:3.6mA Over-range
threshold:21mA

Range:0~20mA Under-range threshold:0mA Over-range
threshold:21mA

Safety value

Configurable

In case of channel fault, the Al module reports a safety value for the
corresponding channel;

In case of module fault, the Al module reports a safety value for all
channels.

In the event of a communication failure, the safety logic module uses a
safe substitute value.

Wire break diagnosis enable

Configurable enable/disable, default enable.

Short circuit diagnosis enable

Configurable enable/disable, default enable.

Over-limit diagnosis enable

Configurable enable/disable, default enable.

Over-limit threshold

Configurable

Under-limit diagnosis enable

Configurable enable/disable, default enable.

Under-limit threshold

Configurable

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25°C+2°C,
relative humidity 30%+5%, non-condensing).

Isolation withstand voltage

1000VAC@1min@5mA

Typical power consumption

1.5W

Physical characteristics

Module dimensions (W*H*D)

12mm *100mm*68mm

Degree of protection provided
by enclosure

IP20 (IEC60529)

Installation mode

DIN35 rail mounting

Grounding method

Module connected to ground via DIN35 rail

Weight (excluding packaging)

<65¢g
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6.4.3

Indicator light status

After the LX-AI906 module is powered on, the indicator lights on the panel display the current
working and communication status.

On Module working normally
RUN Module status indicator  [Green Flashing Module offline

Off Module not powered

On Channel enable
CH1~6 Channel status indicator | Yellow

Off Channel not enabled

On Channel fault
ERR1~6 Channel fault indicator Red

Off Channel normal

Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).
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6.4.4 Terminal wiring

 A1906 g

|-

e g
BE & s .4
— =

1 9
Inputl+ 5-%_ Inputl-

Input2+ Input2-
Input3+ Input3-
Input4+ Input4-
Inputbh+ Inputb-
Input6+ Input6-
NC NC
NC NC

0~

All+ All- 9
A2+ Al2- 10
AT3+ Al3- 11
Al4+ Al4- 12
ATH+ AT5- 13
AT6+ AT6- 14

NC NC 15

NC NC 16

LX-A1906 terminal wiring diagram

The signal descriptions are as follows:

Channel 1 differential input signal

Channel 1 differential input signal

1 " . 9 . .
positive terminal negative terminal

2 Channel 2 differential input signal 10 Channel 2 differential input signal
positive terminal negative terminal

3 Channel 3 differential input signal 11 Channel 3 differential input signal
positive terminal negative terminal

4 Channel 4 differential input signal 12 Channel 4 differential input signal
positive terminal negative terminal

5 Channel 5 differential input signal 13 Channel 5 differential input signal
positive terminal negative terminal

6 Channel 6 differential input signal 14 Channel 6 differential input signal
positive terminal negative terminal

7 Terminals are left unconnected and 15 Terminals are left unconnected and

not connected to any external signal

not connected to any external signal
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8 Terminals are left unconnected and 16 Terminals are left unconnected and
not connected to any external signal not connected to any external signal

Terminals 7, 8, 15, and 16 are left unconnected and not connected to any external

O signal;

— A single module cannot fulfill safety functions. Safety loops must be implemented
through two channels across two modules, each channel is independently
connected to a sensor, meeting SIL2 (IEC61508) and PLd Cat.3 (ISO13849).

6.4.5 Parameter Configuration

In the FA AutoThink-Safety interface, select the module you want to modify safety parameters in the
engineering management area, double-click the module, and select the "Safety parameters" tab page
in the pop-up interface.

= =14
40} Safety-L X-LGI01-6(myTest1)

-4 Task Cenfiguration

B TASK1(Task!)

g Safety parar@hermﬂ I3 Mapping | Information |

o Man(PRG) index Type |
B-{53 Program Block
Ldll Main(PRG) £ B000:00 Module Setting =1
{5 Function Block 8000:04 SO0Hz/B0Hz Fiter S0HZ
La Function I
[_]m FSoE Config 800100 Channell Setfting =122
E‘é 20011 Channel Enable Disable
..... o : &001:02 Channel Range 4~20ma
""" e LD r- 2001:03 Open Circuit Diag Enable Disable

LX_DIS07(1004:LXDiac | |
LX_DO806(1005:.LXDC| | -- 8001:04 Short Circuit Diag Enable Disable
LX_RTDOM (1006:LX-R '

_____ LX_TC01{1007-LX-TC! :r- 2001:05 Over & Under Range Diag Enable Disable
O For safety related application, the diagnostic is not allowed to disable any
= diagnosis.

» 50Hz/60Hz filter configuration

In the safety parameter interface, the 50Hz/60Hz filter configuration can be selected through the
drop-down menu. When selecting "None", there is no filter.

Module Setting <

S0Hz,/B0Hz Filter !H-me ~]

Channell Setting SOHEZ
E-I:I_]'L'E

™ 1™ 17 b 17 el
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» Channel parameter configuration

In the safety parameter interface:

B Channel enable,which may select "enable" or "disable" by the dropdown menu;

B Channel range,which may select "4~20ma" or "0~20ma" by the dropdown menu;

B Open circuit,short circuit,over/under range,upper/lower limit,which may select "enable" or

"disable" by the dropdown menu;

Channel filter, the number of filtering points can be selected through the drop-down menu;

The value of upper and lower limits can be configured within the range;

The channel safety value can be configured by users according to their actual needs, with a

default value of "0".

Channell Setting Hed
Channel Enable Enable |
Channel Bange 4"20ma =]
Open Cirecuit Diag Enable Di=zable 41|
Short Circuit Diag Enable Dizable ]|
Ower & lUnder Range Diaz Enable Dizable Al
Upper Limit Diag Enable Dizable |
Lower Limit Diag Enable Dizable =
Channel filter 4 Foints x|
0 Foints
Upper Limit walue
g Foints
Lower Limit walue 16 Fointz
32 FPoints
Channel Safety walue 0
N\ The channel safety value is reported to the FA AutoThink-Safety instead of the
Lo . A
V‘%?g sample value when a fault is diagnosed, and the user sets the channel safety value

according to actual needs.

» Parameter configuration note

After switching the range, if the diagnosis is enabled for the upper and lower limits, the threshold for
the upper and lower limits must be within the range, and the threshold for the upper limit must be

greater than the threshold for the lower limit.

6.4.6 Code value and current value conversion

When the range is 0-22mA, the corresponding channel sample code value is 0-32767, and the
conversion relationship is as follows:
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Current value=22 * Channel sample code value/32767mA

When the range is 4~21.6mA, the corresponding channel sample code value is 0~32767, and the
conversion relationship is as follows:

Current value=4+17.6 * Channel sample code value/32767mA
6.4.7 Two wire and four wire connection methods

» Two wire

When the user uses a two wire sensor, they need to output 24V power from the 24V potential
distribution module LX-AUX002 to the two wire sensor. Then, the current signal output by the two
wire sensor is connected to the positive terminal of the channel input signal of the LX-AI906 module,
and the negative terminal of the channel input signal of the LX-AI906 module is connected to the
terminal of the channel GND potential distribution module.

LX-AUX002 LX-AUX001 LX-AI906

?@ ©JO, OO é

Two sensor

L] sensor

® W |® ® @

24V potential Channel GND potential
distribution module distribution module

Safety AI-I module

» Four wire

A four wire sensor is powered separately, and the positive and negative signals of the sensor are
respectively connected to the positive and negative terminals of the input signals of the LX-AI906
module channel.

LX-AT906

=3

Four wire
sensor

Safety AI-T module
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6.5 LX-AI907 6-channel safety voltage
analog input module

6.5.1 Product overview

The LX-AI907 is an Al module for the LXS system, functioning as a voltage analog input module. This
module acquires -10~+10V and 0~+10V voltage signals and converts them into digital signals, which
are then reported to the safety logic module via the LX-bus. In addition, the module performs
diagnostic functions based on the data converted from each channel to diagnose the current status of

the channels.

The LX-AI907 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

A safety loop can be formed by one channel of a safety Al module (including LX-RTD901, LX-TC901,
LX-AI906, and LX-AI907) and another channel from a different safety Al module, meeting SIL2
(IEC61508) and PLd Cat.3 (1ISO13849). The safety loop is shown in the figure below:

. AT906
urrent
Sensor ‘E_
L6901 D096
; — Actuator
ot AI907 —
oltage
Sensor =
Schematic diagram of the Al module safety loop
The schematic diagram of the module is as follows:
F_24V
G*part
—— =
EtherCAT |, N N A > \ '-_n_' Voltage
Slave McU D ZBE Sensor
‘ «
xBus |«—F— i
ov
S_24v > Power

1. Basic features
The LX-AI907 module is designed for the acquisition of voltage analog signals:

It supports the acquisition of 0~10V and -10~+10V voltage signals, with a maximum
capacity for 6 channels of analog signal;

Supports power frequency filtering, which can be enabled or disabled; supports data
collection filtering with filtering parameters configurable;
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Supports diagnostics for over&under range,over-limit, and under-limit conditions, with over-
limit and under-limit thresholds configurable;

Supports reporting of safety values, which can be configured;

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:

6.5.2 Technical indicators

Function safety

SIL2 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL2 (IEC62061)

Performance level PLd (ISO 13849-1)
Safety category Cat.3 (1ISO13849-1)
System modes Low demand, high demand and continuous operation modes.

Safety communication 1-65535 (configurable)

address
Safety value Configurable in range, 0 by default.
Power-on reset time <5s

Module diagnosis
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FSoE communication status |FSoE communication status normal/abnormal

MCU temperature The junction temperature of MCU can be readed, unit is °C.

Module status Module normal/abnormal

Real-time status of each channel (under-range, over-range, over-limit,

Channel status and under-limit)

Technical indicators

Number of channels 6

Full channel scan time 5ms (without filtering)
Input type Differential

Resolution 24bit

Measuring range -1MV~11V

Signal input range 0~10V, -10~10V
Accuracy +0.3%FS (@-20°C~60C)

+0.2%FS (@25°C)

Safety accuracy is configurable; parameters for the corresponding

Safety accuracy algorithm block can be configured in AutoThink software.

Channel conversion time 330us/ channel
Co_mmon mode rejection 70dB

ratio

Input impedance 2200kQ

Maximum 10V (signal line to GND/0V)

Channel withstand voltage Maximum 30V (between differential input signals)

Cable length Max. 100m for shielded cables (AWG 16~22)

2byte channel data + 1byte channel quality bit
Configuration mode Reported code value: -32768~32767 (x11V)
Reported code value: 0~32767 (0-11V)

Software filter Configurable, filter points can be selected.

50/60Hz power frequency

L Configurable enable/disable, default enable
filtering

Over/Under-range diagnostic | Configurable enable/disable, default enable.
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enable

Over/Under-range threshold

Range:0~10V Under-range threshold:-0.35V Over-range
threshold:10.35V

Range:-10~10V Under-range threshold:-10.35V Over-range
threshold:10.35V

Over-limit diagnosis enable

Configurable enable/disable, default enable.

Over-limit threshold

Configurable

Under-limit diagnosis enable

Configurable enable/disable, default enable.

Under-limit threshold

Configurable

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25C+2°C,
relative humidity 30%+5%, non-condensing).

Isolation withstand voltage

1000VAC@1min@5mA

Typical power consumption

1.2W

Physical characteristics

Module dimensions (W*H*D)

12mm *100mm*68mm

Degree of protection
provided by enclosure

IP20 (IEC60529)

Installation mode

DIN35 rail mounting

Grounding method

Module connected to ground via DIN35 rail

Weight (excluding
packaging)

<659

6.5.3

Indicator light status

After the LX-AI907 module is powered on, the indicator lights on the panel display the current

workini and communication status.

RUN

Module status indicator

On Module working normally
Green Flashing |Module offline
Off Module not powered
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On Channel enable
CH1~6 Channel status indicator | Yellow
Off Channel not enabled
On Channel fault
ERR1~6 Channel fault indicator Red
Off Channel normal
Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).

6.5.4 Terminal wiring

[ a1907 |
1 1
1= H! O
4 10 ]
H 1 1 AI 1+ AI 1_ 9
6 12 :I
1
2 Al2+ Al2- 10
1 o[l
Inputl+ 5%_ Inputl-
e 3| AI3+ Al3- | 11
Input2+ Input2-
4 A4+ Al4- 12
Input3+ Input3—
5 ALS5+ Alb- 13
Tnputd+ Input4d-
6 Al6+ AL6— 14
Inputb+ Inputd—
7 NC NC 15
Inputé+ Input6- 8 NC NC 16
NC NC
NC NC

LX-AI907 terminal wiring diagram

The signal descriptions are as follows:

1 Channel 1 differential input signal 9 Channel 1 differential input signal
positive terminal negative terminal
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> Channel 2 differential input signal 10 Channel 2 differential input signal
positive terminal negative terminal

3 Channel 3 differential input signal 11 Channel 3 differential input signal
positive terminal negative terminal

4 Channel 4 differential input signal 12 Channel 4 differential input signal
positive terminal negative terminal

5 Channel 5 differential input signal 13 Channel 5 differential input signal
positive terminal negative terminal

6 Channel 6 differential input signal 14 Channel 6 differential input signal
positive terminal negative terminal

7 Terminals are left unconnected and 15 Terminals are left unconnected and
not connected to any external signal not connected to any external signal

8 Terminals are left unconnected and 16 Terminals are left unconnected and
not connected to any external signal not connected to any external signal

Terminals 7, 8, 15, and 16 are left unconnected and not connected to any external

signal;
G A single module cannot achieve safety functions. Safety loops must be realized
through two channels of two modules, each channel is independently connected to
a sensor, meeting SIL2 (IEC61508) and PLd Cat.3 (ISO13849).

6.5.5 Parameter configuration

The parameter configuration of LX-AI907 module can refer to section 6.4.5 for configuration.

6.5.6 Code value and voltage value conversion
When the range is -10~10V, the conversion relationship is as follows:

Voltage value=22 * Channel sample code value/65534V

When the range is 0~10V, the sample relationship is as follows:

Voltage value=11 * Channel sample code value/32767V
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6.6 LX-TC901 4-channel safety
thermocouple input module

6.6.1 Product overview

The LX-TC901 is an Al module of LXS system, functioning as the thermocouple analog input module.
It converts temperature signals from the field side into digital signals and reports them to the safety
logic module via the LX-bus. The module features four channels capable of acquiring signals from B,
C,E, J,K,N, R, S, and T type thermocouples, as well as -75mV ~75mV voltage signals, with
internally integrated cold junction compensation. It also performs diagnostic functions based on
channel data collected to diagnose the current status of each channel.

The LX-TC901 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

A safety loop can be formed by one channel of a safety Al module (including LX-RTD901, LX-TC901,
LX-AI906, and LX-AlI907) and another channel from a different safety Al module, meeting SIL2
(IEC61508) and PLd Cat.3 (1ISO13849). The safety loop is shown in the figure below:

Thero Couple TCa01
Type K EEH
LG901 00906
; — Actuator
— =
PT1000 RTD901
_E_

TC/RTD module safety loop diagram

The schematic diagram of the module is as follows:

4%part
herC A =
EtherCAT |, R _ =
MCU g 1
Slave D e
XBus |«—}— D e
S 20V >  Power

1. Basic features
The LX-TC901 module is designed for the acquisition of thermocouple analog signals:

Supports temperature acquisition from B, C, E, J, K, N, R, S, and T type thermocouples and
signal acquisition from voltage range -75mV~75mV, with a maximum support for 4 channels
of analog signal acquisition;
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Supports power frequency filtering, which can be enabled or disabled; supports data
collection filtering with filtering parameters configurable;

Supports diagnostics for wire break, over-limit, under-limit, over-range, and under-range,
with configurable thresholds for over and under-limits;

Supports reporting of safety values, which can be configured;

The module integrates cold junction compensation internally for thermocouple signal
acquisition.

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:

6.6.2 Technical indicators

Function safety

SIL2 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL2 (IEC62061)

Performance indicator PLd (1ISO13849-1)

Safety category Cat. 3 (1ISO13849-1)

System modes Low demand, high demand and continuous operation modes.
Address of safety

1~65535 (configurable)

communication
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Safety value Configurable in range, 0 by default.

Power-on reset time <5s

Module diagnosis

FSoE communication status |FSoE communication status normal/abnormal

MCU temperature The junction temperature of MCU can be readed, unit is °C.

Module status Module normal/abnormal

Real-time status of each channel (wire break, over&under range, over-

Channel status limit, and under-limit)

Technical indicators

Number of channels 4
Full channel scan time 260ms (without filtering)
Input type Differential signal
Input impedance =10MQ
RTD type mV voltage: +30/£60/£75 mV displlay 'voltage value
Types B, C, E, J, K, N, R, S, and T: Display temperature value
Channel filter Configurable, filter points can be selected.
Resolution =16bit

mV voltage: £30/£60/£75 mV
Type B: 200 ~ +1820°C

Type C: 0 ~+2320 C

Type E: -100 ~ +1000°C

Type J: -100 ~+1200 C

Type k: -270~ +1370°C (default)
Type N: -100 ~ +1300 ‘C

Type R: -50 ~+1767 C

Type S: -50 ~+1760 C

Type T: -200 ~+400 C

Measuring range
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Accuracy

mV voltage (Full temperature range): £0.1%F.S.;
RTD, measurement error when using internal cold-junction
compensation at room temperature:

Type B: £8.5C

Type C: £6.2°C

Type E: £2.5C

Type J: £2.7C

Type K: £3C

Type N: £3°C

Type R: £6.7°C

Type S: £7.1°C

Type T:. £2.9C

Safety accuracy

Safety accuracy is configurable; parameters for the corresponding
algorithm block can be configured in AutoThink software.

Configuration mode

4byte channel data + 1byte channel quality bit

Software filter

Configurable, filter points can be selected.

50/60Hz power frequency
filtering

Configurable, no filtering by default

Common mode rejection ratio

290dB

Differential mode rejection
ratio

260dB

Channel withstand voltage

10V (signal line to GND), 2V (between differential input signals)

Channel enable

Any channel can be configured, all channels enabled by default.

Channel signal type

Any channel can be configured, all channels set to Type K
thermocouple by default.

Cable length

30m for cold junction compensation wire

Cold junction compensation
method

Internal cold junction compensation

Cold junction compensation
temperature range

-20~80°C

Cold junction compensation

Enabled/disabled, enabled by default.

Cold junction compensation
fault handling

Configurable default value/safety value, default safety value.
Note:1)Selected default value, cold junction compensation value uses
default value

2)Selected safety value,channel value uses safety value.
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Wire break diagnosis enable |Configurable enable/disable, default enable.

Over-range diagnostic enable | Configurable enable/disable, default enable.

Over-limit diagnosis enable Configurable enable/disable, default enable.

Over-limit threshold Configurable

Under-limit diagnosis enable |Configurable enable/disable, default enable.

Under-limit threshold Configurable

Under normal condition, 210MQ@DC500V (Temperature 25°C+2°C,

Insulation resistance relative humidity 30%+5%, non-condensing).

Isolation withstand voltage 1000VAC@1min@5mA

Typical power consumption 1.2W

Physical characteristics

Module dimensions (W*H*D) |12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure

Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) |<65g

6.6.3 Indicator light status

After the LX-TC901 module is powered on, the indicator lights on the panel display the current

workini and communication status.

On Module status normal
RUN Module status indicator |Green Flashing Module offline

Off Module not powered
CH1~4 Channel status indicator | Yellow On Channel enable
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Off Channel not enabled

On Channel fault

ERR1~4 Channel fault indicator |Red
Off Channel normal

Note:

1. When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a frequency
of 4Hz);

2. In Boot operation mode, the RUN light flashes continuously, with a flashing frequency of 2Hz.

6.6.4 Terminal wiring

TC901 |

NC TC1+ 9

®1C

NC TC1- 10

=
® 9 moa woN o
— =
[\ —

1 9
NC TC1+

- — 3 NC TC2+ 11
NC TC1-

4 NC TC2- 12
NC TC2+

5 NC TC3+ 13
NC TC2-

6 NC TC3- 14
NC TC3+

7 NC TC4+ 15
NC 13- 8 NC TC4— 16
NC TC4+
NC TC4-

LX-TC901 terminal wiring diagram

The signal descriptions are as follows:
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1 Terminals are left unconnected and 9 Channel 1 input signal positive
not connected to any external signal terminal

2 Terminals are left unconnected and 10 Channel 1 input signal negative
not connected to any external signal terminal

3 Terminals are left unconnected and 11 Channel 2 input signal positive
not connected to any external signal terminal

4 Terminals are left unconnected and 12 Channel 2 input signal negative
not connected to any external signal terminal

5 Terminals are left unconnected and 13 Channel 3 input signal positive
not connected to any external signal terminal

6 Terminals are left unconnected and 14 Channel 3 input signal negative
not connected to any external signal terminal

7 Terminals are left unconnected and 15 Channel 4 input signal positive
not connected to any external signal terminal

8 Terminals are left unconnected and 16 Channel 4 input signal negative
not connected to any external signal terminal

L

-

Terminals 1~8 are unconnected and not connected to any external signal;

A single module cannot fulfill safety functions. Safety loops must be implemented
through two channels across two modules, each channel is independently
connected to a sensor, meeting SIL2 (IEC61508) and PLd Cat.3 (1ISO13849);

The wiring method for Type B to Type T thermocouple sensors is the same.

6.6.5 Parameter configuration

In addition to load type configuration and cold junction compensation related configuration, other
parameter configurations of LX-TC901 module can refer to_Chapter 6.4.5 for configuration.

For safety related application, the diagnostic is not allowed to disable any

diagnosis.

Cold junction compensation configuration:

drop-down menu;

Cold junction compensation can be configured by selecting "Enable" or "Disable" from the

B After the cold junction compensation fault, there are two options:

1) Configure as "Safety Value", and report the channel safety value to the FA AutoThink-
Safety instead of the sample value;
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2) Set to "Default Value", the cold junction compensation will be compensated using the
value set by "Cold Default Value".

B The upper and lower limits of the cold junction, as well as the default compensation values
after a fault, can be set.

Cold Junetion Compensation Enable Enable j
Cold Junection Compensation Fault Safety Value LJ
LOAD Signal Type K(=270. . +13707) Ll
Cold Upper Limit ¥alue(C) G000
Cold Lower Limit Walue (0] —2000
Cold Defaut Value () 2500

» Load signal type configuration

The load signal configuration type can be selected through the drop-down menu.

LOAD Signal Type
Cold Upper Limit

Cold Lower Limit

Cold Defaut Walue (1T Wi=100. . +1300°C )

Channel Filter

Open Ciremit Diag Enable 30" 30m¥

Upper Limit Diaz Enable

[B 200, . . +1820°C) =]
B E00. . HE20Ty
Yalue (1] CHD. . +23207C0
E(-100. .. +1000°C )
Value () Ji-100. . +12007C )

E(=270. . +13707C 5

RE(-50. . +1TATC)
S(-50. .. +1TROTEY
T (=200, . +400°C )

-60"B0nY
-75 " T5mY

» Notes on parameter configuration

1) For channels that are not used, it is recommended to configure them as "Disabled" for channel
enable. Even if the channel related diagnostic enableis enabled, the "Disabled" channel will not undergo

diagnosis;

2) When the diagnostic configuration for the upper and lower limits is set to "Enable", the threshold for
the upper and lower limits should be within the corresponding sensor type range based on the load signal
type, and the threshold for the upper limit should be greater than the threshold for exceeding the lower

limit,

-

-
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For load signals of thermocouple type, the configured diagnostic threshold for the
upper/lower limit is the actual temperature value * 100. If the threshold is 100 C,
the parameter for the upper limit threshold on FA AutoThink-Safety is configured to
10000;

For load signals of voltage type, the configured diagnostic threshold for the
upper/lower limit is the actual voltage value * 1000. If the threshold is 30mv, the
parameter for the upper limit threshold on FA AutoThink-Safety is configured to
30000;

When configuring the upper and lower limits, they cannot be set at the boundary
value. If set at the boundary, diagnostic discrimination cannot be performed and
must be within the boundary, such as -100°C -1000°C, and the FA AutoThink-Safety
configuration is -9999-99999.
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6.6.6 Conversion of code value and temperature value

The load signal is of thermocouple type:
Temperature value=channel sample code value/100
The load signal is of voltage type:

Voltage value=channel sample code value/1000

6.7 LX-RTD901 4-channel safety RTD input
module

6.7.1 Product overview

The LX-RTD901 is an Al module of the LXS system, serving as a Resistance Temperature Detector
(RTD) analog input module. It converts temperature signals from the field side into digital signals and
reports them to the safety logic module via the LX-bus. This module features four RTD channels,
enabling the collection of ambient temperatures through external RTDs of various ranges. It also
performs diagnostic functions based on channel data collection to diagnose the current status of
each channel.

The LX-RTD901 connects to the system through the LX-bus, which includes the communication bus
and module system side input power.

A safety loop can be formed by one channel of a safety Al module (including LX-RTD901, LX-TC901,
LX-AI906, and LX-AI907) and another channel from a different safety Al module, meeting SIL2
(IEC61508) and PLe Cat.3 (1ISO13849). The safety loop is shown in the figure below:

Thero Couple TCa01
Type K —
L5901 D0S06
— = Actuatar
= =
PT1000 RTDS01
_E_

TC/RTD module safety loop diagram

The schematic diagram of the module is as follows:

83



r%ﬂ'@lt}

1 4kpart
|
EtherCAT |, McU K o N\ A >' ‘ =
Slave D i E
|
XBus [«—}F— i -
|
|

s 24V

Power

v

1. Basic features
The LX-RTD901 module is designed for the acquisition of RTD analog signals:

Supports Pt, Ni, and resistance signal acquisition, with a maximum of 4 channels for analog
signal acquisition;

Supports 2-wire and 3-wire RTD signal, and resistance signal inputs;

Supports power frequency filtering, which can be enabled or disabled; supports data
collection filtering with filtering parameters configurable;

Supports diagnostics for wire break, over-limit, under-limit, over-range, and under-range,
with configurable thresholds for over and under-limits;

Supports reporting of safety values, which can be configured;

Indicator lights display module operational status, channel enable status, and fault status.
2. Module components

The diagram of the module components is as follows:
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6.7.2 Technical indicators

Function safety

Safety Integrity Level

SIL2 (IEC61508)
SC3 (IEC61508)
SIL2 (IEC62061)

Performance indicator

PLd (1SO13849-1)

Safety category

Cat.3 (1SO13849-1)

System modes

Low demand, high demand and continuous mode operation modes

Address of safety
communication

1~65535 (configurable)

Safety value

Configurable in range, 0 by default.

Power-on reset time

<5s

Module diagnosis

FSoE communication status

FSoE communication status normal/abnormal

MCU temperature

The junction temperature of MCU can be readed, unit is °C.

Module status

Module normal/abnormal

Channel status

Real-time status for each channel (wire break, Over&under range, over-

85




| < ki
LCRTOOO! dchamelsafey RID mput mocle

limit, and under-limit)

Technical indicators

Number of channels 4

Full channel scan time 450ms (without filtering)

2/3-wire resistance input

Input type 2/3-wire RTD signal input

Pt100-385
Pt100-3916
Pt200-385
Pt200-3916
Pt500-385
RTD type Pt500-3916
Pt1000-385
Pt1000-3916
Ni100-618
Ni120-618
Resistance 10Q-4KQ

Resolution 216bit

-200~+630°C(Pt3916)

Measuring range -200~+870°C (Pt385)

-60~+250°C (Ni)

10Q~4KQ

< 0.5°C (Pt, 3-wire)

<0.9°C (Ni)

< 1°C (Pt, 2-wire @ cable impedance <0.38Q)

Safety accuracy is configurable; parameters for the corresponding
algorithm block can be configured in AutoThink software.

Accuracy (across full
temperature range)

Safety accuracy

Configuration mode 4byte channel data + 1byte channel quality bit

Common mode rejection ratio |=2100dB

Differential mode rejection

X >60dB
ratio

10V (signal line to GND)

Channel withstand voltage 2V (between differential input signals)

Cable length Max. 100m for shielded cables (AWG 16~22)
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Dual comparison diagnostic
thresholds

Configurable

Channel signal type

Configurable

Software filter

Configurable, filter points can be selected.

50/60Hz power frequency
filtering

Configurable enable/disable, default enable

Wire break diagnosis enable

Configurable enable/disable, default enable.

Over-range diagnostic enable

Configurable enable/disable, default enable.

Over-limit diagnosis enable

Configurable enable/disable, default enable.

Over-limit threshold

Configurable

Under-limit diagnosis enable

Configurable enable/disable, default enable.

Under-limit threshold

Configurable

Insulation resistance

Under normal condition, 210MQ@DC500V (Temperature 25C+2°C,
relative humidity 30%+5%, non-condensing).

Isolation withstand voltage

1000VAC@1min@5mA

Typical power consumption

1.2W

Physical characteristics

Module dimensions (W*H*D)

12mm *100mm*68mm

Degree of protection provided
by enclosure

IP20 (IEC60529)

Installation mode

DIN35 rail mounting

Grounding method

Module connected to ground via DIN35 rail

Weight (excluding packaging)

<659

6.7.3

Indicator light status

After powering on the LX-RTD901 module, the indicator lights on the panel display the current

workini and communication status.
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On Module status normal
RUN Module status indicator |Green Flashing |Module offline

Off Module not powered

On Channel enable
CH1~4 Channel status indicator | Yellow

Off Channel not enabled

On Channel fault
ERR1~4 Channel fault indicator |Red

Off Channel normal
Note: When reading back the FSoE address, all indicator lights flash for about 5 seconds (at a
frequency of 4Hz).
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6.7.4 Terminal wiring

R1+

R1-

R2+

R2-

R3+

R3-

R4+

R4-

RTD901

m—=r

R

O
| m)

O S

_— = ===

?E%%E%é;r RL1
?E%i&égso RL1
?é§3§§51 RL2

SDCH RL2
% i RL3

5 13

6 4
RL3

y 0 15
RLA

8 16
RL4

Two wiring.e. g

1 R+ RL1
RTD

2 R1- RL1

3 R2+ RL2

4 R2- RL2

5 R3+ RL3

6 R3- RL3

1

7 R+ RL4
RTD

8 R4- RL4

Three wiring.e. g

LX-RTD901 terminal wiring diagram

The signal descriptions are as follows:

13

14

15

16

1 Chapnel U it sigiell pesiive 9 Channel 1 common terminal
terminal

2 Charjnel 1input signal negative 10 Channel 1 common terminal
terminal

3 Chapnel 2 il Sigel pestiie 11 Channel 2 common terminal
terminal

4 Charjnel 2 input signal negative 12 Channel 2 common terminal
terminal

5 Chapnel & el signel pasinve 13 Channel 3 common terminal
terminal
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6 Chapnel 3 input signal negative 14 Channel 3 common terminal
terminal

7 Cha’.‘”e' oLl el peslinge 15 Channel 4 common terminal
terminal

8 Chapnel 4 input signal negative 16 Channel 4 common terminal
terminal

The RTD module supports both 2-wire and 3-wire signal inputs, with the 3-wire
O method offering higher acquisition accuracy;

— A single module cannot fulfill safety functions. Safety loops must be implemented
through two channels across two modules, each channel is independently
connected to a sensor, meeting SIL2 (IEC61508) and PLd Cat.3 (ISO13849).

6.7.5 Parameter configuration

In addition to channel value type configuration and sensor type configuration, other parameter
configurations of LX-RTD901 module can refer to_Chapter 6.4.5 for configuration.

0 For safety related application, the diagnostic is not allowed to disable any
- diagnosis.

» Channel value type configuration

The channel value types are divided into resistance value and temperature value, which can be
selected through the drop-down menu. The resistance value displayed on FA AutoThink-Safety is the
resistance value, the temperature value is selected, and the temperature value is displayed on FA
AutoThink-Safety.

Channel Yalue Type ;TEmPEraturE Type :j
Rezistance Type
Chanmell Setting

» Sensor type configuration

The sensor type configuration (Channel Range) can be selected through the dropdown menu,
selecting Pt type and Ni type RTD thermistors with different range ranges.
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Charmel Rangs |Pt100-385 ]
F+100-385 !
Channel Filter F+100-3918
P+200-385
Upper Limit Walue P+200-3916
P+500-385
Lower Limit ¥alue F1500-3916
P+1000-385
Channel Safety Value F+1000-3916
Hil0o-613
FManmel?® Sattines HIIED_EIIB

» Parameter configuration note

1) For channels that are not used, it is recommended to configure them as "Disabled" for channel
enable. Even if the channel related diagnostic enable is enabled, the "Disabled" channel will not
undergo diagnosis;

2) When the diagnostic configuration for the upper and lower limits is set to "Enable", the threshold
for the upper and lower limits should be within the corresponding sensor type range based on the
channel value type (resistance, temperature), and the threshold for exceeding the upper limit should
be greater than the threshold for the lower limit.

The configured diagnostic threshold for the upper/lower limit should be rounded to
@ two decimal places, which is the actual temperature value or resistance value * 100;
= If the upper limit threshold is 100.254 C, the parameter for the upper limit threshold
on FA AutoThink-Safety is configured as 10025.

RTD type Temperature(C) Resistance (Q)
Min. Max. Min. Max.

PT100-385 -200 870 18.52 396.31
PT100-3916 -200 630 16.99 327.74
PT200-385 -200 870 37.04 792.62
PT200-3916 -200 630 33.98 655.48
PT500-385 -200 870 92.60 1981.55
PT500-3916 -200 630 84.95 1638.70
PT1000-385 -200 870 185.20 3963.10
PT1000-3916 | -200 630 169.90 3277.40
NI100-618 -60 250 69.52 343.58
NI120-618 -60 250 83.42 412.29

6.7.6 Conversion of code value and temperature value

Temperature value=channel sample code value/100
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6.8 LX-DO908 2-channel relay-type safety
digital output module

6.8.1 Product overview

The LX-DO908 is the relay-type safety digital output module of the LXS system, the module contains
two channels, each channel is used alone, no safety level, the two channels can form a safety loop,
the safety loop can reach SIL 3(IEC 61508), Cat. 4 PL e (ISO 13849) safety level.

The LX-D0O908 module is a passive module and needs to be used with the driver module. To achieve
SIL 3(IEC 61508), Cat. 4 PL e (ISO 13849) safety level, the read-back module is also required to
monitor feedback signal status. The drive module can be LX-DO906, and the read-back module can
be LX-DI906 or LX-DI907.

The schematic diagram of the module is as follows:

| LX-DO908 Block Diagram -
i Relay

""""""""""" @ i . Protection/Filter O |

€1 5 Coil
Q

LX- § .
D0O906 . NC Contact
e ==— Fuse
NO Contact

Power+

K2
Relay

Protection/Filter —O——| %Load

DIS06 Coll

e

4
R g NC Contact—|

NO Contact

b0z} Power-

1. Basic features
The LX-D0O908 module completes 2 channel relay-type safety digital output signal:

® The module contains two channels, supporting resistive load, inductive load, and single channel
supports maximum resistive load AC250V/8A or DC24V/8A, maximum inductive load AC230V/3A
or DC24V/4A;

® The dual channels can achieve SIL3 (IEC 61508) and Cat. 4 PL e (ISO 13849) safety level as a
safety loop;

® The indicator light can indicate the channel status of the module.
2. Module components

The diagram of the module components is as follows:
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® [ X-DO908 module is strictly prohibited from being mixed and inserted between
other modules. It can be arranged behind the end coupler, or at the end of the
o system, or separately from the system.
o

When using the DO908 module for safety applications, it is highly recommended
that 67% de-rating of the maximum current.

® \When using the DO908 module for safety applications, an appropriated fuse must
be installed between the load and the channels.

6.8.2 Technical indicators

Function safety

SIL2 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL2 (IEC62061)

Performance indicator PLe (1ISO13849-1)
Safety category Cat.4 (1ISO13849-1)
System modes high demand and continuous operation modes

Technical indicators

Number of channels 2

93



4 dl =

HollvSys

£

Load type

Resistive load, inductive load

Output terminal parameter(DO1+/-,DO2+/-)

AC1 250V
Min. current 10mA
Max. current 8A
Max. power 2000VA
DC1 24V
Min. current 10 mA
Max. current 8A
Max. power 192 W
AC15 230V

Max. current

3A (1s on 9s off)

DC13

24V

Max. current

4A (1s on 9s off)

Control terminal parameter

Input resistance

1150Q+10%

Operating voltage

=16.8V

Operating current

Typ. 20.8mA, @operating voltage 24V, input resistance 1150Q

Release voltage

(control terminal)
i.e.The relay output contact
must be opened (i.e. de-

output when signal changes

) =24V
energized state), when the
voltage at input terminal (i.e.
relay coil power supply) is
less than 2.4 VDC.
Max. processing time for relay 120 ms
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from "1"to "0"

(Note: The maximum
processing time includes the
relay contact open jitter time)

Typ. processing time of relay
output when signal changes
from "0" to "1"

(Note: The typical processing
time includes the relay
contact close jitter time)

20 ~60 ms

Other parameter

Channel operation mode

In safety applications, the two channels form a safety loop, i.e. the two
channels must be used in series. In non safety applications, it can be
used in series or parallel

Relay removable Not supported
Isolation withstand voltage 1500VAC@ 1min@5mA
Relay mechanical endurance |>4x107 cycles

Relay electrical durability

>5x10%cycles (1NO: 85 C, 1s on 9s off, 8A 250VAC, resistive load)

Physical characteristics

Module dimensions (W*H*D)

24mm *100mm*68mm

Degree of protection provided
by enclosure

IP20 (IEC 60529)

Installation mode

DIN35 rail mounting

Grounding method

Module connected to ground via DIN35 rail

Weight (excluding packaging)

<300g

6.8.3

Indicator light status

The LX-DO908 module indicators are described as follows:

CH1~2

Channel status indicator | Yellow

On Channel close

Off

Channel open
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6.8.4 Terminal wiring

C*+/C*- is the relay coil control contact, R*+/R*- is the relay read-back feedback contact, DO*+/DO*-
is the relay output contact. When the C*+/C*- control contact is OV, the R*+/R*- feedback contact is

NC, DO*+/DO*- output contact is NO. When the C*+/C*- control contact is 24V, the R*+/R*-
feedback contact is open and the DO*+/DO*- output contacts is close.

The signal descriptions are as follows:

DO908 li Lm

i il i
b ' o ’ T E 3:-3:::3 O ™
=y | ' =
o | o e R | e ==
| A imma
EREY ";;s;;:# !6 'wI!” =

Power—

)
&) ce ™
)

1881

=4

2 x digital output, relay, 250VAC/84A, 24VDC/8A

LX-D0908

1015304299
22057906

LX-D0908-A
Ambient Temperature —20°Cto60°C

LX-D0O908 terminal wiring diagram

1 DO channel 1 control signal positive 5 DO channel 1 control signal
terminal negative terminal

° DO channel 1 feedback signal 6 DO channel 1 feedback signal
positive terminal negative terminal
DO channel 1 positive terminal 7 DO channel 1 positive terminal
DO channel 1 negative terminal 8 DO channel 1 negative terminal

9 DO channel 2 control signal positive 13 DO channel 2 control signal
terminal negative terminal

10 DO channel 2 feedback signal 14 DO channel 2 feedback signal
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positive terminal negative terminal
11 DO channel 2 positive terminal 15 DO channel 2 positive terminal
12 DO channel 2 negative terminal 16 DO channel 2 negative terminal

6.8.5 Install description

» The LX-DO908 modules is strictly prohibited from being mixed and inserted between other
modules;

Controller pojos] T

HE

nogos[ T T[T

O
OH
=
O
OH
o]
S
O

]

E »1dno)

NTddOS YHM0d

» The LX-D0O908 module can be laid out at the end of the system or placed separately from
the system;

Controller I | I [D0908| DOYOS | DOYOS DOYO8 | DOYO8

HE

[ ]

A1ddNS ¥am0d

» The LX-D0O908 module can also be laid out on the back end of the coupler.

Controller D0PO8 | DOPOS | DOYPOS

B -

NIddIS 4440d

_.E B[dnoy

XTdd1S ¥IHOd

6.8.6 Application description

The LX-D0O908 module is a passive module and needs to be used with the driver module. To achieve
SIL 3(IEC 61508), Cat. 4 PL e (ISO 13849) safety level, the read-back module is also required to
monitor feedback signal status. The drive module can be LX-DO906, and the read-back module can
be LX-DI906 or LX-DI907.

When the driver module is LX-DO906 module, there are the following two wiring methods:
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The control signal of the two channels of the LX-DO908 module can be controlled by the output of
the two channels of the LX-DO906 module respectively (wiring mode 2), or by the output of one
channel of the LX-DO906 module (wiring mode 1). When wiring mode 1 is used, the two channel
outputs of LX-DO908 will operate simultaneously; When wiring mode 2 is used, the two channel
outputs of the LX-DO908 can be operated separately.

Mbosos |0 LFE Moos0s Lg s iy DO906 | Lo i Dogos|
i I i | | i |
[ [ | £ o
m=m i It
% i i
= ; :
(] IS IS
T it I
20, (SISNISIS)
= = L
4%%8 %%& B8 s
i —l p—"l—n ik
Wiring method 1: Wiring method 2:
LX-DO906 one channel output controls LX-DO906 one channel controls LX-
LX-DO908 two channels DO908 one channel

When the LX-DI906 module is used as the read-back module, the following connection mode is
available:

The feedback signals of the two channels of the LX-DO908 module can be connected to the two
channels of the LX-DI906 module respectively.
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Wiring method:

The feedback signals are independently connected
to the DI module

The two output channels of the LX-DO908 module can be used separately, and there is no
safety level; Two output channels can also form a safety loop, which can reach the safety level of
SIL3 (IEC 61508), Cat.4 PL e (ISO 13849), the wiring methods shown in the figure below can
achieve this safety level.

The two output channels DO*- of the DO908 module are connected in series through external
wiring, DO+ of one channel is connected to the power supply positive, while the DO+ of the other
channel is connected to one end of the load, and the other end of the load is connected to the power
supply negative (wiring method 1); the two output channels DO*+ of the DO908 module are
connected to the power supply positive, DO*- is connected to one end of the load, and the other end
of the load is connected to the power supply negative and the two switches inside the load are
connected in series (wiring method 2).
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Wiring method 1: Dual channel use (channel series DC2av- Wiring method 2: Dual channel use (parallel
conhnection) connection of channels)

6.8.7 LX-DO908 diagnostic description

The diagnosis of the LX-DO908 module is achieved by collecting the status of the feedback terminal
contacts through the LX-DI906 or LX-DI907 module, and determining whether the NO contacts of the
LX-D0O908 module are welded. The SF-EDM function block can be used to compare the output
channel values of the LX-DO906 with the channel values collected by the DI module to determine if
they are consistent with expectations for diagnosis. If the LX-DO906 channel output value is TRUE
and the DI module acquisition channel value is False, or if the LX-D0O906 module output channel
value is False and the DI module acquisition channel value is TRUE, the SF-EDM function block will
not malfunction or alarm, indicating a safe state. At this time, the LX-DO908 module is functioning
normally. When the output channel value of LX-DO906 is false and the DI module's acquisition
channel value is also false, the SF-EDM function block triggers a fault alarm and enters a fault state.
At this time, it is considered that the normally open contact of LX-DO908 module has been welded.
After the fault occurs, the output channel of LX-DO906 must be linked with other function blocks
using the value of the SF-EDM function block output variable Error to cut off the external safety circuit
of LX-D0O908 module. Alternatively, another channel output by LX-DO906 can be set to false on the
EtherCAT 10 mapping tab page of LX-DO906 to ensure that the system is in a safe state in the event
of a fault.

DO906 module DI module channel SF_EDM function
channel output acquisition block error output DRI BRI S
TRUE FALSE FALSE Normal
NO contact is opened,
FALSE TRUE FALSE Normal
FALSE FALSE TRUE Welding of NO contact
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® Diagnostics on the LX-DO908 need to be implemented by the user through the
application.

Each single NC contact of the relay must be readback by a single channel of LX-DI906
' or LX-DI907 to check whether it is as expected or not by the user application program,
in order to detect individually the switch off capability of each single NO contact of LX-

DO908.

® Each single NO contact of LX-DO908 have to change its status (switch on and then
switch off) at least once a month for the SIL 3, PL e / category 4 safety applications.

6.9 10 Module diagnostic alarm and trouble
shooting description

6.9.1 Module level faults

By viewing the object dictionary, module faults can be viewed, including MCU faults, inter MCU
communication faults, synchronization faults, etc.

Fault type Object dictionary Related Modules
MCU fault 0xA003 All IO module
Communication fault between | OxA006 DI. DO module

MCU

Parameter configuration fault 0xA007 DI module
Synchronous interrupt fault 0xA003 DI. DO module

ADC fault 0xA004 Al, TC. RTD module

6.9.2 Channel fault

The DO and DI modules can obtain channel module fault information by querying the object

dictionary 0xA004;
Bit bit of the 3 2 1 0
certain channel
DI 0 0 0 Channel crosstalk
fault
DO Light load/ Channel crosstalk | Switch fixed open | Switch fixed
overload fault fault closed

Note: O represents no fault, 1 represents fault

Al, TC, RTD modules, channel faults can be directly queried on FA AutoThink-Safety without the
need to view object dictionaries. Monitor in the safety FA AutoThink-Safety and view relevant
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diagnostic information on the EtherCAT IO mapping tab page of the corresponding module. The
following figure shows the channel diagnostic information of the LX-AI906 module.

6.9.3 Trouble shooting

1.For the DI module, the external faults below cannot be diagnosed and need to be resolved by the
user:

For NC type contact signals, the input terminals+(DI+)and —(DI-) of the DI module are short circuited
together;

Trouble shooting: Operate the sensor to change the contact from NC to NO, and observe whether
the collected values of the channel are consistent with the contact state on the safety configuration
software FA AutoThink-Safety.

2.For the DO module, the external fault below cannot be diagnosed and needs to be resolved by the
user:

The negative end of the actuator is not connected to DO -, it is connected to ground and cannot be
diagnosed.

Trouble shooting: Enable channel line monitoring, disconnect the wiring of DO -, observe the status
of the channel fault indicator light, connect correctly, the fault indicator light is on, connect incorrectly,
and the fault indicator light is off.

3.For the Al module, the external faults below cannot be diagnosed and require the user to exclude:

1) LX-AI907 module does not support external wire break diagnosis, and wire break cannot be
diagnosed;

Trouble shooting: Sensor output voltage, measure the voltage on the module terminal side, and If the
voltage is 0, it indicates a broken wire.

2) There is a short circuit in the external cables of two channels of the same safety loop.

Trouble shooting:Disconnect any sensor,and in the safety loop,if the sampled value of one channel is
0 and another is normal , there is no short circuit; If the sampled values of two channels are
consistent (considering channel sampled errors), there may be a short circuit in the external cable.

4.For the RTD module, the external fault below cannot be diagnosed and needs to be resolved by the
user:

1) The two wire and three wire systems are connected incorrectly and cannot be diagnosed;

Trouble shooting:Observe whether the module terminals R * - and R * L have wiring, with wiring is
two wire method and no wiring is three wire method .

2) There is a short circuit in the external cables of two channels of the same safety loop.

Trouble shooting:Disconnect any sensor,and in the safety loop,if the sampled value of one channel is
0 and another is normal , there is no short circuit; If the sampled values of two channels are
consistent (considering channel sampled errors), there may be a short circuit in the external cable.

5.For the TC module, the external faults below cannot be diagnosed and require the user to exclude:
There is a short circuit in the external cables of two channels of the same safety loop.

Trouble shooting:Disconnect any sensor,and in the safety loop,if the sampled value of one channel is
0 and another is normal , there is no short circuit; If the sampled values of two channels are
consistent (considering channel sampled errors), there may be a short circuit in the external cable.
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6.For the PM module, the external faults below cannot be diagnosed and require the user to exclude:

The system power supply and on-site power supply are reversed. The system power supply is
connected to the on-site power terminal, and the on-site power supply is connected to the system
power terminal.

Trouble shooting: Disconnect the system power and field power respectively, and observe whether
the system and field power indicator lights on the PM module are consistent with the power status.
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Chapter 7 LX-PM903 safety power
relay module

7.1 Product overview

The LX-PM903 is a safety power relay module within the LXS system hardware products. It facilitates
system side and field side power conditioning, supporting protection, filtering, soft start, under/over-
voltage monitoring, and shutdown functions.

The LX-PM903 safety power relay module connects externally via an LX-bus connector to other
modules, which includes a communication bus and module system side output power.

The panel connector of LX-PM903 module accesses to system power and field power, requiring
power cables with a system side current capacity greater than 2A and a field side current capacity

greater than 10A.
The schematic diagram of the module is as follows:

S 24y ~_ ¢ ov/uv %
o Protection 3
3
-
(")
=
3- m
:
- Anti-reverse ov/ U.V i g
F_24V Protection 2
g

1. Basic features
The LX-PM903 module is designed for system and field power supply functions:
It provides system power to the right-side IO modules, up to a maximum of 16 modules;

It supplies field power to the right-side IO modules, up to a maximum of 10A (it is
recommended to derate by 80% for actual usage);

It utilizes indicator lights for basic human-machine interaction.
2. Module components

The diagram of the module components is as follows:
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7.2 Technical indicators

Power supply

System input/output 24\V/DC (£20%)

Field input/output 24\V/DC (220%)

Input: The front-end terminal introduces a 24V power input.

Output: The system side LX-bus connector outputs power to the 10
modules;

The panel side field power connector cascades to subsequent modules.

Mode of power supply

System side typical power

) 1w
consumption
Field side.typical power 15W
consumption
Hot plugging Not support

Reverse polarity protection MAX 30V

Function safety

SIL3 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL3 (IEC62061)
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Performance level PLe (1SO13849-1)
Safety type Cat.4 (1ISO13849-1)
System modes Low demand, high demand and continuous mode operation modes

Technical indicators

Isolation withstand voltage Field to system: 1000VAC @ 1 minute @ 5mA

Under normal condition, 210MQ@DC500V (Temperature 25C+2C,

Insulation resistance relative humidity 30%+5%, non-condensing).

Physical characteristics

Module dimensions (W*H*D) [12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure

Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) |<40g

7.3 Indicator light status

After the LX-PM903 module is powered on, the indicator lights on the panel display the current
working status.

On Power normal
SPWR System power indicator | Yellow

Off Power failure

On Power normal
FPWR Field power indicator Yellow

Off Power failure
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7.4 Terminal description
T Pugos |1

eI [T
] 1
% . US 24VDC
= <]
I
- A 1| 24v+ 24v- | 5
ZRYE IR 24VDC+ RGHIR  24VDC~
— = | |
=z |+
S 2 | 24v+ 24V+ | 6
2 6 =
7 B : 24VDC+ Bl HiE : 24VDC+ : |
=a

3| 24V- 24— | 7

Pz FIR - 24VDC 5% P H U 24VDC- 4 A /L\ 8

é T I

=+
4 8
{47 %% R

Ground

LX-PM903 terminal wiring diagram

The signal descriptions are as follows:

G oewoross

System side power 24V+

System side power 24V-

Field side power 24V+ Field side power 24V+

Field side power 24V- Field side power 24V-

AW IN|
O |IN| OO

PE, protective ground PE, protective ground

7.5 Others

The protective ground must be reliably grounded. It is recommended to use multicore
copper wire with a sectional area of not less than 2.5mm? and the grounding impedance
less than 4Q;

The system side can support up to 16 modules. If more than 16 modules are used, an LX-
PM903 module should be added;
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The maximum current on the field side is 10A, and 80% derating is recommended in use;

Due to the long EtherCAT link of the 24mm module, the LX-PM903 cannot be placed
adjacent to the right side of the LX-DO906 module;

The AC-DC/24V external power supply must meet the requirements of SELV/PELYV;

The input 24V maximum withstand voltage of the power relay module is 60V , the
overvoltage threshold is 30V, and the undervoltage threshold is 15V. After overvoltage or
undervoltage, the module no longer outputs 24V power.
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Chapter 8 LX-AUX901 safety isolation
protection module

8.1 Product overview

LX-AUX901 is a safety isolation protection module within the LXS system hardware products. The
safety isolation protection module is used to isolate safety modules from standard modules,
preventing the spread of power overvoltage faults within standard modules to safety modules through
the LX-bus.

The LX-AUX901 connects to the system via the LX-bus with no external interfaces. The LX-bus
connector includes the communication bus and module system side input power.

The schematic diagram of the module is as follows:
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Rx Out

The diagram of the module components is as follows:
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8.2 Technical indicators

Function safety

SIL3 (IEC61508)
Safety Integrity Level SC3 (IEC61508)
SIL3 (IEC62061)

System modes Low demand, high demand and continuous mode operation modes

Technical indicators

Supports isolation of overvoltage faults on the LX-bus, capable of

Safety isolation protection isolating overvoltage faults up to 50V.

Under normal condition, 210MQ@DC500V (Temperature 25°C+2°C,

Insulation resistance relative humidity 30%+5%, non-condensing).

Isolation withstand voltage 1000VAC@1min@5mA

Typical power consumption 0.5W

Physical characteristics

Module dimensions (W*H*D) [12mm *100mm*68mm

Degree of protection provided

IP20 (IEC60529)
by enclosure
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Installation mode DIN35 rail mounting

Grounding method Module connected to ground via DIN35 rail

Weight (excluding packaging) |<60g

8.3 Indicator light status

After the LX-AUX901 module is powered on, the indicator lights on the panel display the current
working status.

On System power normal

SPWR System power indicator | Yellow

Off System power failure

8.4 Terminal description

The LX-AUX901 does not involve external wiring; no wire connection is performed at the terminals.

8.5 Others

The LX-AUX901 is an optional module and used to protect the safety modules. Safety
modules between LX-AUX901 modules can avoid damage from overvoltage faults of
standard modules. Configuring this module will not affect the system's safety integrity level.
When not using LX-AUX901, the standard modules and the safety modules can be installed
in combination, which will not affect the system's safety integrity level.

IL 1
G

Controller

HE

To avoid damage from overvoltage faults of standard modules, LX-AUX901 can be added.

KTddNS ¥aM0d

1. When there are standard modules on both sides of a safety module, an LX-AUX901
module must be added to both sides of the safety module.
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Controller

HE

2. When the right side of the LX-AUX901 module is provided with all safety modules, only
one LX-AUX901 module can be used, and no further LX-AUX901 modules can be placed at
the end.

A1ddNS ¥EM0d

Controller

H E

X1ddNS Yamod
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Chapter 9 Installation guide

9.1 Installation principles

It is not recommended to place multiple safety DO modules together. It is advised against
placing an LX-PM903 or potential distribution module adjacent to the right side of a safety DO
module.

For standard modules adjacent to safety IO modules, it is preferable to choose modules with low
power consumption and good heat dissipation.

There must be a module on the right side of the LX-AUX901 module, and it cannot be a power
relay, potential distribution, or other modules without an EtherCAT slave station.

Pay attention to the power module's load power consumption; the maximum load should not
exceed 16 IO modules.

LX-DO908 module is strictly prohibited from being mixed and inserted between other modules. It
can be arranged behind the coupler, at the end of the system, or placed separately from the
system.

9.2 Installation environment

When using the LXS series PLC, consider operability, maintainability, and environmental resistance.
Please strictly follow the requirements below during installation:

115

The operating temperature for the LXS series PLC is -10°C ~60°C. It is preferred to place it
horizontally. If placed vertically, derating is necessary.

For the impact of installation methods on the system operating temperature, refer to
Precautions for operating temperature in 3.4 System operating environment.

When positioning, ensure that vents are not obstructed by any objects;

The dust-proof and waterproof level of the cabinet where the LXS system is IP54 or above;

The length of the user cable connected to the IO module must meet the specifications of the
IO module user cable length, and the cable must be reliably fixed;

The wiring length from the AC-DC power module to the controller/coupler safety power
board or safety power relay can not exceed 10m;

The power cables and user cables should be wired separately and cannot cross each other;
It is recommended to choose cables with shielding layers for user cables and power cables;

For modules adjacent to safety modules, prioritize standard ones with lower power
consumption. It is not recommended to cluster multiple safety DO modules; instead, it is
advised to intersperse them with a standard AUX cooling module every 2 to 3 safety
modules;
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For the adjacent modules to the right side of safety DO modules, it is not recommended to
place LX-PM903, standard potential distribution modules, or standard AUX cooling modules;

Considering ventilation and unit replacement, maintain a distance of more than 30mm
between the CPU device and surrounding structures such as wire ducts, other equipment,
structural components, and other parts, as shown in the diagram below:

J

‘Wiring duct

Above 30mm

1

,‘Cg/i L 11111
Einn | H
H ‘ DIN rail
Y : 2 :,.: ' ’ l E“

1

= o —————
‘Wiring duct
e

LX series PLCs utilize DIN rail for mounting, which should comply with the EN60715
standard (35mm wide, 1mm thick), as depicted in the diagram below with dimensions in mm;

¥
Above 30mm

1

o
i+ N
o
w

v |

et
For necessary heat dissipation, install the instrument in the direction shown in the diagram
below;
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If special requirements necessitate the installation direction shown in the diagram below, a
fan or air conditioning must be installed.

[ ‘[’ = DIN rail is configured vertically,
with CPU at the bottom
! DIN rail is configured at
| the bottom
2 f
. .
‘P  — | —
, T
gl g
0ta0 { }
== ’ ’
‘$ »
O V74 .
DIN rail

L]

W*H*D:
56*100*93

Controller

100
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R
b
0
eV W
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LX-PM903 L%,
LX-AUX001 [\ EC
LX-AUX002 '
Note: The LX-PM903 is used here as an example for
illustration.
= Bl' —
(== 78 e
ﬁ a
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LX-IMoo1 ~ |407100°87 a2
ol |as
] ® >
s ] L 87 :
= ’:‘"‘""“‘L
End coupler |W*H*D: 2000
LX-IM002 22.8*100%69 = y.
Safety logic
and safety IO |Refer to 4.2 Module dimensions description.
modules
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(00000

100

End cover W*H*D:

plate 27.5*100*7.2 =l 45

9.4 Assembly and disassembly
9.4.1 Installation of CPU module

Installation steps:
Step 1:Pull the top of the DIN rail mounting hook forcefully until you hear a click sound, the left side

DIN rail mounting hook will be in an unlocked state.

opooo

Blue hook
retracted, not g e
88) oo 3

Setting to unlocked state

Step 2:Push the CPU module straight onto the DIN rail until you hear a click sound, the right side
DIN rail mounting hook will be automatically locked.
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Locking right side mounting hook

Step 3:Press down forcefully on the top of the DIN rail mounting hook until you hear a click sound,
the left side DIN rail mounting hook is set to a locked state.

ooaco

Blue hook
protruding, visible AN

5
ERERE

DIN rail mounting hook in locked state

Locking left side mounting hook

9.4.2 Installation between modules
Here, the installation of an IO module onto a CPU module is used as an example.

Installation steps:
Step 1:Interlock the mounting module with the connecting guide slot of the module on the left from
the front.
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Connecting guide slot

Interlock of connecting guide slots

Step 2:Slide the mounting module along the guide slot from front to back, push the module straight
onto the DIN rail until you hear a click sound, the right side DIN rail mounting hook will be
automatically locked.

Mounting module onto rail
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9.4.3 Installation of the end cover

If the last module installed is not an end coupler, it is essential to install an end cover (LX-EBK) on
the end of the last module.

Installation steps:
Step 1:Interlock the end cover with the connecting guide slot of the module on the left from the front.

Interlock of connecting guide slots

Step 2:Slide the end cover along the guide slot from front to back, push the end cover straight onto
the DIN rail until the cover touches the rail.

Mounting end cover onto rail

9.4.4 Installation of end fixtures

After all modules are mounted on the rail, rail positioning clips need to be installed on both sides to
prevent sliding.
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End fixtures

"

)
)

7

Installation diagram

9.5 Cable connection

The diagram below shows how to connect a cable to a terminal on the module panel.

‘Wiring hole Push-in terminal

The terminals on the panel utilize spring force technology, allowing cables to be easily connected to
the wiring holes by push-in terminals. Connect cables as follows:

Step 1:By directly pressing the screwdriver against the push-in terminal, apply force to press down
the push-in terminal (do not rotate the screwdriver or move it back and forth, and do not toggle it).
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Step 2:While the push-in terminal is pressed down, insert the wire into the circular terminal opening;

Step 3:When the pressure on the push-in terminal is released, the terminal will automatically close,
thereby securing the wire safely and permanently.

Q Cable diameter AWG16-22.

9.6 Precautions

9.6.1 Precautions for routing network cables

The length of the Ethernet cable between the controller module, coupler module, and other Ethernet
interfaces and the fixed point should not exceed 150mm, as excess length may lead to unstable
Ethernet communication in strong vibration environments.

The routing diagram is shown below:

EthemestinkerGce

=150mm

Metworl: cable

Winng duct cover

Side view
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9.6.2 Module installation precautions

When installing modules, apply pressure from the front until you hear a click sound, then ensure
there are no visible gaps between the modules after mounting on the rail, and the front faces of the
modules are basically flush, without obvious steps.

9.6.3 Rail selection precautions

The locking mechanism of terminal modules and couplers extends to the contour of the mounting rail.
During installation, the locking mechanism of the components must not conflict with the fixed bolts of
the mounting rail.

A 15mm high rail is recommended. If a 7.5mm high rail is selected, use flat mounting connections
(such as countersunk screws or blind rivets).
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Chapter 10 Module selection
principles

10.1 Power relay/potential distribution
module configuration principles

The following principles should be noted when using the LX series safety power relay module LX-
PM903 and potential distribution modules LX-AUX001/LX-AUX002:

LX series 42mm modules (LX-Al001, LX-Al002, LX-AI003, LX-AO003, LX-A0002, LX-DI001,
LX-D1002, LX-DI005, LX-DO002, LX-DO003, LX-DO005, LX-CM001, and LX-CMO003), LXS
series safety 42mm modules (LX-LG901, LX-DI906, LX-DI907, LX-DO906, LX-AlI906, LX-
AI907, LX-TC901, and LX-RTD901, LX-AUX901) should avoid having three or more power
relay/potential distribution modules adjacent to each other;

When potential distribution modules are used next to IM002, CM002, CM004, CMO005,
CMO006, ECI001, PO001, SSI001, and PM903 modules, only one is allowed;

Potential distribution modules and power relay modules should not be used adjacent to
CU500 and IM001 (as CU500 and IM001 modules come with their own power relay
modules). If it's necessary to use potential distribution modules or power relay modules,
they should be used with spacing between other modules.

10.2 System module quantity configuration
principles

After the safety power relay module LX-PM903, it is recommended to assemble no more than 16 LX
or LXS series 10 modules. If the number of modules exceeds 16, an additional LX-PM903 module
should be added.
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