FORWARD, ALWAYS PROGRESSING

INOVANCE

PS00007354A03

GS20-ECT-8L
High Protection IO-Link Master Module
User Guide

Suzhou Inovance Technology Co., Ltd.

WWWw.in







Preface

B Introduction

GS20-ECT-8L is an IP67 10-Link master module that transfers EtherCAT
communication to 10-Link communication. The module has 8 10-Link ports and can
connect up to 8 10-Link devices (Class A).

This guide describes the product information, mechanical installation, electrical
installation, configuration, commissioning, and troubleshooting of the product.
B Standard

The following table lists the certifications, directives, and standards that the product
may comply with. For details about the acquired certificates, see the certification
marks on the product nameplate.

Certifica- Directive Standard
tion
CE EMC Directive | 2014/30/EU 24 VDC products:
Certifica- EN 61131-2
tion
220 VAC products:
EN 61131-2
EN 61000-3-2
EN 61000-3-3
LVD Directive 2014/35/EU EN 61010-1
EN 61010-2-201
RoHS Directive |2011/65/EU EN IEC 63000
amended by (EU)
2015/863
UL/cUL - UL 61010-1
Certifica- UL 61010-2-201
tion CAN/CSA-C22.2 No. 61010-1
CSA C22.2 NO. 61010-2-201
KCC - -
Certifica-
tion




Certifica- Directive Standard
tion
EAC - -
Certifica-
tion
UKCA Safety Electrical EN 61010-1
Certifica- | Regulations Equipment (Safety) |En 61010-2-201
tion Regulations 2016
EMC Electromagnetic 24 VDC products:
Regulations Compatibility EN 61131-2
Regulations 2016 220 VAC products:
EN 61131-2
EN 61000-3-2
EN 61000-3-3
RoHS Directive (RoHS) EN IEC 63000
Regulations Regulations 2012
B More Documents
Document Name Document Coding Description
GR20-16EMNL Digital Input | PS00007355 This guide describes the product
and Output Module User information, mechanical installation,
Guide and electrical installation of the product.
GR20-16EMPL Digital Input | PS00007356 This guide describes the product
and Output Module User information, mechanical installation,
Guide and electrical installation of the product.
GS20-16EMNL Digital Input | PS00009314 This guide describes the product
and Output Module User information, mechanical installation,
Guide and electrical installation of the product.
GS20-16EMPL Digital Input | PS00009714 This guide describes the product
and Output Module User information, mechanical installation,
Guide and electrical installation of the product.
GS20-16EMNL-S Digital PS00018165 This guide describes the product
Input and Output Module information, mechanical installation,
User Guide and electrical installation of the product.




Document Name Document Coding Description

GS20-16EMPL-S Digital PS00018166 This guide describes the product

Input and Output Module information, mechanical installation,

User Guide and electrical installation of the product.

GS20-ECT-8L High PS00007354 This guide describes the product

Protection |0-Link Master information, mechanical installation,

Module User Guide electrical installation, configuration,
commissioning, and troubleshooting of
the product.

B Revision History

Revision date Version Description
October 2024 A03 Made minor corrections.
January 2024 A02 Modified the cable model in "3.2 Cable
v Selection" on page 25.
e Add " Configure I0-Link in InoProShop”
on page 30.
o Add " Configure IO-Link in AutoShop" on
September 2023 A01 page 51.
Modified 10-Link pin assignment in "3.3
Terminal Assignment" on page 28.
April 2023 A0O Initial release.

B Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version by the
following methods:

e Do keyword search under Service and Support at www.inovance.com,
e Scan the QR code on the product with your smart phone.

e Scan the QR code below to install My Inovance app, where you can search for and
download user guides.



www.inovance.com

B Warranty Disclaimer

Inovance provides warranty service within the warranty period (as specified in your
order) for any fault or damage that is not caused by improper operation of the user.
Maintenance will be charged after the warranty expires.

Within the warranty period, maintenance will be charged for the following damage:
e Damage caused by operations not following the instructions in the user guide

e Damage caused by fire, flood, or unusual voltage

e Damage caused by unintended use of the product

e Damage caused by use beyond the specified scope of application of the product

e Damage or secondary damage caused by force majeure (natural disaster,
earthquake, and lightning strike)

The maintenance is charged according to the latest Price List of Inovance. If otherwise
agreed upon, the terms and conditions in the agreement shall prevail.

For details, see the Product Warranty Card.



Fundamental Safety Instructions
B Safety Disclaimer

1. Read and comply with the safety instructions during installation, operation, and
maintenance of the equipment.

N

. To ensure your safety and prevent damage to the equipment, follow the marks on
the equipment and all the safety instructions in this guide.

. "CAUTION", "WARNING", and "DANGER" items in this guide do not indicate all
safety precautions that need to be followed; instead, they just supplement the
safety precautions.

w

N

. Use this equipment according to the designated environment requirements;
otherwise, a fault may occur. Malfunction or damage caused by improper use is
not covered by warranty.

5. Inovance shall take no responsibility for any personal injury or property damage
caused by improper use.

Bl Safety Levels and Definitions

"DANGER" indicates that failure to comply with the notice can result in severe
personal injury or even death.

"WARNING" indicates that failure to comply with the notice may result in
severe personal injury or even death.

"CAUTION" indicates that failure to comply with the notice may result in
minor or moderate personal injury or equipment damage. Keep this guide
properly for future use and deliver it to the end user.



Control System Design

]

A DANGER

o Provide a safety circuit outside the PLC so that the control system can still work safely
once external power failure or PLC fault occurs.

o Add a fuse or circuit breaker because the module may smoke or catch fire due to long-
time overcurrent caused by operation above rated current or load short-circuit.

WARNING

]

o An emergency stop circuit, a protection circuit, a forward/reverse operation interlocked
circuit, and an upper position limit and lower position limit interlocked circuit must be
set in the external circuits of PLC to prevent damage to the machine.

o To ensure safe operation, for the output signals that may cause critical accidents, use
external protection circuits and safety mechanism.

e Once PLC CPU detects abnormality in the system , all outputs may be closed; however,
when a fault occurs in the controller circuit, the output may not be under control.
Therefore, it is necessary to design an appropriate external control circuit to ensure
normal operation.

o If the PLC output units such as relays or transistors are damaged, the output may fail to
switch between ON and OFF states according to the commands.

o The PLC is designed to be used in an indoor electrical environment (overvoltage category
I1). The power supply must have a system-level surge protector, assuring that overvoltage
due to lightning shock cannot be applied to the PLC's power supply input terminals,
signal input terminals and output terminals, preventing damage to the equipment.




Installation

AWARNING

o Installation must be carried out by skilled personnel who have undergone specialized
electrical training and possess comprehensive electrical expertise.

o Disconnect all external power supplies of the system before removing/installing the
module. Failure to do so may result in electric shock, module fault or malfunction.

o Do not use the PLC in environments with dust, greasy smoke, conductive dust, corrosive
or combustible gases, exposed to high temperature, condensation, wind & rain, or
subject to vibration and shock. Electric shock, fire and malfunction may also result in
damage or deterioration to the equipment.

e The PLC is open-type equipment that must be installed in a control cabinet with lock (IP
rating of the control cabinet enclosure > IP20). Only qualified professionals who have
undergone specialized electrical training and possess comprehensive electrical expertise
can open the cabinet.

A CAUTION

o Prevent metal filings and wire ends from dropping into ventilation holes of the PLC
during installation. Failure to comply may result in fire, fault and malfunction.

o Ensure there are no foreign matters on ventilation surface. Failure to comply may result
in poor ventilation, which may cause fire, fault and malfunction.

e Ensure the module is connected to the respective connector securely and hook the
module firmly. Improper installation may result in malfunction, fault or fall-off.

o Ensure natural ventilation for the equipment.

Wiring

A DANGER

o Wiring must be carried out by skilled personnel who have undergone specialized
electrical training and possess comprehensive electrical expertise.

o Disconnect all external power supplies of the system before wiring. Failure to comply
may result in electric shock, module fault or malfunction.

o Install the terminal cover attached to the product before power-on or operation after
wiring is done. Failure to comply may result in electric shock.

o Insulate the cable terminals properly to ensure the insulation distance between cables
will not be shortened after cables are connected to the terminal block. Failure to comply
may result in electric shock or damage to the equipment.




Wiring

A CAUTION

o To avoid electric shock, cut off the power supply before connecting the equipment to the
power supply.

e The input power supply of this product must be 24 VDC. Power supplies outside £20% of
24 VDC can cause severe damage to the product. Therefore, check whether the DC power
supply provided by the switching-mode power supply is stable at a regular interval.

Operation and Maintenance

A CAUTION

o Operation and maintenance must be carried out by skilled personnel who have
undergone specialized electrical training and possess comprehensive electrical expertise.

o Do not touch the terminals while the power is on. Failure to comply may result in electric
shock or malfunction.

o Disconnect all external power supplies of the system before cleaning the module or re-
tightening screws on the terminal block or screws of the connector. Failure to comply
may result in electric shock.

o Disconnect all external power supplies of the system before assembling/disassembling
the module or connecting/removing the communication cables. Failure to comply may
result in electric shock or malfunction.

Safety Recommendations

o In the position where the operator directly touches the machinery part, for example,
where a machinery tool is loaded/unloaded, or where a machine runs automatically, the
on-site manual operating devices and any other alternative means must be carefully
arranged and designed so that they are independent of the programmable controller and
can start or terminate the automatic running of the system.

o If you need to modify the program while the system is running, use the lock function or
other protective measures. Ensure that only authorized personnel can make the
necessary modifications.




Disposal

A CAUTION

o Treat the scrapped equipment as industrial waste. Dispose of the battery according to
local laws and regulations.

o Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.




1 Product Information

1.1 Product Function

B Basic functions

10-Link communication
m |0-Link master that can communicate with the 10-Link V1.0 and V1.1 devices

m  Equipped with 8 10-Link ports to connect up to 8 I0-Link devices (Class A type)
m Read-write of I/O-Link slave parameters available through this module
m Slave standard upgrade function supported

EtherCAT communication
m Standard EtherCAT slave function supported, with EtherCAT slave version
being V5.13

m  Two EtherCAT network interfaces (M8-4pin-D type)

m Used for process data transmission between 10-Link device and EtherCAT
device

m Equipped with EtherCAT standard diagnostic function, allowing you to view the
diagnosis information of 10-Link devices

m Compliant with ETG5001-6220 standard protocol

Parameter setting
m Parameter configured through EtherCAT CoE function

m Device parameter backup: automatic parameter restoration for connected |0-
Link device

m Port parameter backup: When this function is enabled, the system
automatically backs up the configuration parameters of the slave connected to
the port for the first time, and the slave connected to the port will run
according to this backup parameter.

Port mode configuration
m Standard I0-Link master mode

m Standard digital input mode
m Standard digital output mode

Visualized diagnosis
m Port connection and communication rate indicator

m EtherCAT state and error indicator

-10-



= US/UA power supply voltage status indicator
m |/O-LINK port communication status, fault, short circuit/overcurrent indicator
m Standard EtherCAT diagnostic function supported

B Digital input and output function

e Equipped with 16 configurable DI/DOs

e Pin2 and Pin4 of each port can be configured as DI/DO mode.

e The reference potential of all inputs and outputs is Pin3 voltage.

Bl 10-Link power supply function

o Equipped with 8 [0-Link device power supplies

o Class-A10-Link ports

e Short circuit detection available for the power supply of each port

e Short circuit overcurrent protection: short circuit overcurrent protection available

for Pin1, Pin2 (DO mode) and Pin4 (DO mode)

1.2  Naming Rules and Nameplate

GS20-ECT8L

® o @ @ ® ®
@ Product Family @ Communication Protocol
G: Inovance controller general- ECT: EtherCAT bus
purpose module communication
@ Product Type ® Number of Conversion
S: High protection Channels
8: 8 channels
(3 Series ® Module Type
20: 20 series L: 10-Link

=1ll=



BB weutasia  oc2avon d
RAEEE OUTPUTIG(MAX) S/N:0123456789123456
- @ Wwwinovance.com

MANUAL

g
I.l

Certifications| @
Madein China [Iﬂ
- | Suzhou Inovance Technology Co,, Ltd. BASSED

The data for ordering the product is shown below.

Model

Description

Product Code

Applicable model

GS20-ECT-8L

GS20 series high protection 10 | 01440358 Class A 10-Link slave

8-channel 10-Link master
EtherCAT IP67 module

1.3 Components
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No. Name Description
EtherCAT IN Used for EtherCAT communication input and output.
® communica- ouT For pin assignment, see "3.3 Terminal Assignment” on
tion interface page 28.

LINK Network Green | Steady ON: Network
connection connection succeeded
indicator o OFF: Network

EtherCAT connection failed
@ communica- | ACT Data transmission | Green | ® Flashing: Data
tion indicator indicator transmission in
progress
e OFF: No data
transmission

Slave address setting switch (value range: 0-255)

x16/x1: Slave address code plate switch. The code plate switch

uses hexadecimal. The value of the x16 DIP switch represents the

high 4 bits of the slave alias. The value corresponding to the x1
. DIP switch represents the low 4 bits of the slave alias. Slave
® DIP switch . : ;

decimal address = (value corresponding to the x16 DIP switch) x 16

+ (value corresponding to the x1 DIP switch) x 1

Example: Turn the x16 DIP switch to A (A =10 in hexadecimal) and

the x1 DIP switch to E (E = 14 in hexadecimal), then the slave alias

is 0 x AE. The slave address in decimal is 10 x 16 + 14 = 174,

POWER IN ) 1 )

@ Power supply For power supply input/output'”, see the pin
interface POWER assignment in "3.3 Terminal Assignment” on page 28.
ouT
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No.

Name

Description

Status
indicator

us

System power
supply indicator

Green/
red

o Steady green: US
power supply voltage
normal (18 V< US
power supply voltage <
302V)

o Steady red: US power
supply voltage >30.2V

o Flashing in red®: 11V <
US power supply
voltage <18V

o Flashing in red :: US
power supply voltage <
11V

o Off: no power supply

UA

Actuator power
supply indicator

Green/
red

o Steady green: UA
power supply voltage
normal (18 V< UA
power supply voltage <
30.2V)

o Steady red: UA power
supply voltage >30.2V

o Flashing in red% 11V <
UA power supply
voltage <18V

o OFF: UA power supply
voltage <11V
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No.

Name

Description

Status
indicator

RUN

EtherCAT status
Indicators

Green

o OFF: EtherCAT slave in
initialization state

o Flashing: EtherCAT
slave in pre-
operational state

o Single flashing:
EtherCAT slave in safe
operational state

o Steady ON: EtherCAT
slave in operational
state

o Quick flashing:
EtherCAT slave in
bootstrap state

ERR

EtherCAT
communication
error indicator

Red

o Flashing: EtherCAT
communication
network error

o OFF: EtherCAT
communication
network normal

-15-




No. Name Description

0 0 indicator Yel- o Steady yellow: Pin4 in

low/ input/output state 1

Red/ |e Steady red: Pin4

Green | overcurrent

o Flashing in red: |0-Link
error

o Steady green: 10-Link
communication
connected

o Flashing in green: 10-
Link communication

10-Link not connected

indicator o OFF: Pin4 in input/

output state 0

1 1indicator Yel- o Steady yellow: Pin2 in

low/ input/output state 1

Red o Steady red: Pin2
overcurrent

o Flashingin red: (LED1
and LEDO flashing
simultaneously): Pinl
overcurrent

e OFF: Pin2 in input/
output state 0

0/1/2/3/4/ | For 1/O-Link data transmission, see the pin assignment

@ 10-Link port 5/6/7 in "3.3 Terminal Assignment” on page 28.

During installation, ensure that the protective
Grounding @ grounding terminal of the module is grounded
terminal properly, with a recommended grounding impedance
of less than 1 Q.

The indicator's quick flashing/single flashing/flashing is defined as shown in the table
below.

-16-



State Description

Quick flashing 500 ms ON followed by 50 ms OFF, repeating periodically
Single flashing 500 ms ON followed by 1000 ms OFF, repeating periodically
Flashing e US/UA indicator (flashingl): 250 ms ON followed by 250 ms OFF,

repeating periodically.

o EtherCAT indicator: 200 ms ON followed by 200 ms OFF,
repeating periodically

e 10-Link indicator & US/UA indicator (flashingz): 500 ms ON
followed by 500 ms OFF, repeating periodically.

ACaution

& : High temperature caution for the module.

1.4 Technical Specifications

B General Specifications

Item Specification
Dimensions (W x H x D) 69.8 mm x 224.8 mm x 20.5 mm
Weight (g) Approx. 550 g
B Power supply specifications

Item Specification
Rated voltage of US power supply 24 VDC (18 VDC to 30.2 VDC)

Maximum current of US power supply | Maximum input 9 A, maximum output 9 A
(external +24 V power supply disabled for 10-Link

port)
US reverse polarity protection Supported
US undervoltage detection Undervoltage (lower than 18 V) detection

supported by software

17-



Iltem

Specification

Rated voltage of UA power supply

24 VDC (18 VDC to 30.2 VDC, common ground
with US)

Maximum current of UA power supply

Maximum input 9 A, maximum output 9 A (DO
disabled)

UA reverse polarity protection

Supported

UA undervoltage detection

Undervoltage (lower than 18 V) and voltage-loss
(lower than 11 V) detection supported by
software

B Input specifications

Item Specification
Input type Digital input
Input mode PNP
Maximum number of input channels 16

Input voltage class

24 VDC (18 VDC to 30.2 VDC) (SELV power supply)

Input current (typical value)

4 mA (typical@24 V)

ON voltage >15VDC

OFF voltage <5VDC
Hardware response time ON/OFF 100 ps/100 ps
Input impedance 5.3kQ to 5.6kQ
Isolation Not supported

Input action display

When the input is in the driving state, the input
indicator becomes on.

Input derating

/

B Output specifications

Item Specification
Output type Digital output, transistor output
Output mode PNP
Maximum number of output channels | 16

-18-




Iltem

Specification

Output voltage class

24VDC (18 VDC to 30.2 VDC)

Output load (resistive load)

2 A/channel; 9 A/module

Output load (inductive load) 24 W/point
Output load (lamp load) 18 W/point
Hardware response time ON/OFF 100 ps/100 ps
Leakage current at OFF 10 uA

Switching frequency

100 Hz for resistive load; 0.5 Hz for inductive
load; 10 Hz for lamp load

Isolation

Not supported

Output action display

When the output is in the driving state, the
output indicator becomes off.

Output derating

/

Fault Diagnosis

Output overcurrent

Protective function

Overcurrent protection

B 10-Link specifications

Iltem

Specification

Number of ports

8

10-Link version

1.1.3

Transmission rate

« COML1 (4.8 kBaud)
« COM2 (38.4 kBaud)
« COM3 (230.4 kBaud)

Magnitude of process data

o Input per port: 32 bytes max.

o input per module: 8 x 32 byte (8 ports) max.
o Output per port: 32 bytes max.

o Output per module: 8 x 32 byte (8 ports) max.

Capacity of the memory for saving
device parameters

2 kbyte (applicable to each port)

Unshielded drain wire length

20 m max.
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Iltem

Specification

10-Link port type

Class A

External +24 V supply current of 10-Link
port (Pinl)

16A

B EtherCAT specifications

Iltem

Specification

Number of network ports

2 (M8-4pin-D type)

Communication Protocol

EtherCAT protocol

Supported services

FoE, CoE (PDO, SDO)

Synchronization mode

Distributed Clock (DC) synchronization for servo,
input and output synchronization for 1/0

Physical layer 100Base-TX
Baud rate 100 Mbps
Duplex mode Full duplex
Topology Line topology

Transmission medium

Flexible crossover cable, double-layer shielded
(SFTP or SFTPP), Cat5e or above

Transmission distance

Less than 100 m between two nodes

EtherCAT frame length

44 bytes to 1498 bytes

Process data

Max. 1,486 bytes per Ethernet frame

DLR function Supported
Automatic scanning function Supported
EtherCAT conformance certification Certified

1.5 Environmental Specifications
Item Operating Specification Transmission Storage
Specification Specification
IP rating IP67 (with screws tightened)
Pollution 2
degree
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Item Operating Specification Transmission Storage
Specification Specification
Overvoltage |
category
Immunity 2 kV on power supply line (IEC61000-4-4)
Temperature -25°C to +70°C -40°C to +85°C -40°C to +85°C
Humidity 10% to 90% RH (without condensation)
Frequen- |5 Hzto 500 Hz
cy
vi- | Displace- |1 mm (direct installation) (5 Hz to
bra- | ment 61 Hz)
tion | Accelera- |15 g (direct installation) (61 Hz to
tion rate | 500 Hz) M2 M2
Direction |3-axial directions
Shock Application/Transportation
resistance scenario: Tested according to
IEC60068-2-27; 15 g peak
acceleration, 11 ms pulse width,
18 times in X/Y/Z-axis directions
Altitude 0 mto 2000 m 0 mto 3000 m
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2 Mechanical Installation

2.1 Installation Dimensions
B Module

The installation dimensions (in mm) are shown in the figure below.

T

N

| S|

248
2085

N
d

2
=3
o

2.2 Installation Method

M Installation

Install the module with two cross recessed hexagon SEMS screws (M6 x 25) with the
washer diameter of 11 mm. The clearance between the two screws is 208.5 mm. The
following figure describes the installation and clearance (unit: mm).
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Footprint

25
2085

B Removal
Remove the M6 screws using a Phillips screwdriver, and then detach the module.
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3 Electrical Installation

3.1 10-Link Topology

1/0-Link is a serial digital communication protocol that integrates intelligent sensors
and actuators into automation systems. It is the first standardized 1/0 technology (IEC
61131-9) used for communication of sensors and actuators. It is used for periodic data
exchange between the sensor/actuator and the PLC (Programmable Logic Controller).
10-Link is not a fieldbus, but an open point-to-point communication. This protocol is
easy to use, stable, and reliable.

The 10-Link topology consists of the PLC, 10-Link master (GS20-ECT-8L), and 10-Link
slave (GR20-16EMNL, GR20-16EMPL, GS20-16EMNL, or GS20-16EMPL), sensor/
actuator, and 10-Link cable. The I0-Link master is connected to the PLC and I0-Link
master through EtherCAT communication. The 10-Link master and 10-Link slave, the
10-Link master and the sensor/actuator and the 10-Link slave and sensor/actuator are
connected through I0-Link communication. The I0-Link master/slave can directly
power up the sensor/actuator. The 10-Link topology is shown in the following figure.

UL .o <2 R >o

24V power supply,

jwns
10-Link master (1P5T7)

st coverIPSX - with dust cover)
o

General  General 10-Link
sensor  sensor sensor

10-Link 10-Link 10-Link
slave (IP67) slave (IP67) slave IP6T)

General General
sensor sensor

10-Link 10-Link
sensor sensor

o mm - EtherCAT

4V power supply

10-Link
@ 10-Linkmode

General  General S0 si0mode

Note

The 10-Link port supports two operating modes: 0-Link mode and SIO mode
(Standard 1/0 mode), which can be separately configured on any port.
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3.2

Cable Selection

B EtherCAT communication cable

The data for ordering the EtherCAT communication cable is as follows.

Model Description Len- | Material
gth Code
CAB-M12DMS4-M12DMS4-3 3m | 15310153
Cable assembly - EtherCAT cable - Male
CAB-M12DMS4-MI2DMS4-5 | (traight) - 22AWG - Green - Male 5m | 15310178
CAB-M12DMS4-M12DMS4-8 (straight) - 80°C (cables for cascading 8m | 15310221
CAB-M12DMS4-M12DMs4-10 | Multiple 10-Link masters (EtherCAT 10m | 15310177
cascaded))
CAB-M12DMS4-M12DMS4-15 15m | 15310176
CAB-RJ45-M12DMS4-3 3m | 15310154
Cable assembly - EtherCAT cable - Male
CAB-RJ45-M12DMS4-5 (straight) - 26AWG - Black - RJ45 - 80°C | 5M | 15310187
CAB-RJ45-M12DMS4-8 (PLC network port connected to 8m | 15310215
CAB-RJ45-M12DMS4-10 E:Z:tﬁ?T communication cable of the | 15 15310186
CAB-RJ45-M12DMS4-15 15m | 15310185
B Power supply input cable
The data for ordering the power supply input cable is as follows.
Model Description Len- | Material
gth Code
CAB-7/8FL5-3 3m | 15310155
CAB-T7/8FL5-5 Cable assembly - 7/8" power supply 5m | 15310175
cable - Female (angled) - 16 AWG - Black
CAB-T/8FL5-8 - NA - 80°C (cable used to power the 8m | 15310216
CAB-7/8FL5-10 master) 10 m | 15310174
CAB-T7/8FL5-15 15m | 15310173

See the following table for meaning of the power supply cable colors.

No. Color Function
1 Black ov
2 Blue ov
PE Green/Yellow | Function grounding

25-




No. Color Function
4 Brown Sensor and power supply system (US)
5 White Power supply of the actuator (UA)

B Power supply output cable

The data for ordering the power supply output cable is as follows.

Model Description Len- | Material
gth Code
CAB-7/8FL5-7/8ML5-3 Cable assembly - 7/8" power 3m |15310156
CAB-7/8FL5-7/8ML5-5 supply cable - Female (angled) - 5m |15310181
16AWG - Black - Female (angled) -
CAB-T/BFLS-T/BML5-8 80°C (cable used for cascading of 8m |15310219
CAB-7/8FL5-7/8ML5-10 multiple 10-Link master power 10 m | 15310180
CAB-7/8FL5-7/8ML5-15 supplies) 15m | 15310179
B 10-Link communication cable
The data for ordering |0-Link communication cable is as follows:
Model Description Len- | Material
gth Code
CAB-M12AMS4-M12AFL4-3 X 3m | 15310142
Cable assembly - 10-Link cable -
CAB-M12AMS4-M12AFL4-5 Male (straight) - 22AWG - Black - | 5m | 15310184
CAB-M12AMS4-M12AFL4-8 Female (angled) - 85°C (used for 8m |15310230
CAB-M12AMS4-M12AFL4-10 connecting 10-Link master to 10- | 5 | 15310183
Link substation)
CAB-M12AMS4-M12AFL4-15 15m | 15310182
CAB-M12AMS4-M12AFL4-3-T-taiyo Cable assembly - 10-Link cable - 3m | 15310232
. Male (straight) - 22AWG - Black -
CAB-M12AMS4-M12AFL4-5-T-taiyo Female (angled) - 85°C - Highly 5m |15310231
CAB-M12AMS4-M12AFL4-8-T-taiyo | flexible cables fit for drag chains, | 8 m |15310229
. surviving 3 to 5 million continuous
CAB-M1ZAMSA-MI2AFLA-10-THANO |4 crc (1sed for connecting the [0- | 10 M | 15310228
CAB-M12AMS4-M12AFL4-15-T0-taiyo | MK master to the 10-Link 15m | 15310227

substation)
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B Plug and Connector Assembly

The data for ordering the plug and connector assembly is as follows:

Model

Description

Material Code

CON-M12AFS4

4-pin female (straight) field-
wirable plug

15051155

CON-M12AFL4

4-pin female (angled) field-wirable
plug

15051157

CON-M12AMS5

5-pin male (straight) field-wirable
plug

15051156

CON-M12AMLS

5-pin male (angled) field-wirable
plug

15051158

CON-M12AMS5-YF5

1-male-to-2-female M12 Y-type
connector used for transitioning
from CLASS A to CLASS B devices
on the master

15051159

CON-M12AMS4-YM8BF3

Y splitter used for converting one
M12 5-pin A-code male straight
connector to two MB 3-pin female
connectors

15051420

CON-M12AMS4-YM8BF4

Y splitter used for converting one
M12 5-pin A-code male straight
connector to two MB 4-pin female
connectors

15051419

CON-M8AMS3

M8 3-pin assembled connector

15051445

CON-M8AMS4

M8 4-pin assembled connector

15051448

CON-M12AFS5-YM5

Y splitter used for converting one
female straight connector to two
male straight connectors, which is
applicable to CLASS B devices on
the substation

15051334
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Note

If you have additional requirements for cable selection, contact Inovance for

customization.

3.3 Terminal Assignment

B Assignment of EtherCAT pins

Diagram Pin Description
4 1 1 TD+
. . 2 RD+
3 TD-
. . 4 RD-
3 2
B Assignment of power supply input pins
Diagram Pin Description
2 1 1 oV
. . 2 ov
3 . 3 Function grounding (PE)
. . 4 Sensor and system power
s f supply (US)
5 Actuator power supply (UA)
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Bl Assignment of power supply output pins

Diagram Pin Description
1 2 1 oV
OO, @b oy
O 3 3 Function grounding (PE)
4 Sensor and bus power
O O supply (US)
5 4
5 Actuator power supply (UA)
Bl 10-Link port pins
Diagram Pin | Func- Description Color
tion definition
1 L+ +24 V power supply (US+) Brown
o Not connected (Class A)
1/Q o DI: Digital input (Class A)
2 o DO: Digital output (Class A) White
1 2
. 5 . 2L+ +24V power supply (UA+)
... 3 L- +24 V power supply (US-) Blue
4 3 c o SI0: Standard input/output mode
4 Q o |0-Link communication mode Black
NC Not connected (Class A) Not
5 | .
2L- | +24V power supply (UA-) defined
3.4 Terminal Wiring

3

o
2 . 6 .4_IO—Link

device

Connecting |0-Link device

3

o
00 0—

z,s.f_f

Connecting DO device
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4 Programming Commissioning

4.1 Configure 10-Link in InoProShop

4.1.1 Creating a Project

1. Double-click the InoProShop desktop shortcut 5] (version V1.7.3 or later) to start
the InoProShop programming software.
2. Select "File -> New Project" in the menu bar, or click Bl in the toolbar, or click

"New Project" in the workspace to open the "New Project" dialog.

':f:j':: 7.3) SP@
Fle Edit View Project Buld Onlne Debug Tools Window Help
B # %
| Devices > o X Start Page X

(‘?} InoProShop(V1.7.3) SPET1FS

Basic Operations

5] New Project...
& Open Project...
ﬂi QOpen Project From PLC...

Recent Projects

3. Select "Standard Project" in the "Categories" column, select the PLC device in the
"Device" column (take AC81X-0122-UORO as an example), and select the
programming language in the Language column (take "Structured Text (ST)" as an
example). Customize the project name and path for storage and click "OK".
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=T

Categories: Device Language
[ acroz ~ Structured Text (ST) ~
@ [ ac7o3
Lbraries - AcTo38 Device
[ ac712
|1 Acso1-0221-U0R0
. -[ Acs0z-0222-U0RD
- acs11-0031-u0R0
E AT300
- AM320-0808TN
[l AM401-CPU1B0ETN-C
[ AM401-CPU1608TR /TN
[ Ama02-cPUB0BTN-C Instruction
- Am402-CPUIB0BTRITN W | ES485, | RS232
[ AM403-CPU1B0BTR/TN M support MODEUS-RTU master—slave protocel and free
[ AMs21-0808TH serial port protocol
[ AMS522-0808TN B 2 channels Ethernet: supports MODBUS-TCF master/slave
[l AMB00-CPUI1E0BTP/TN ztation [the marimum rumber of zlave statiemz iz 128),
| Ams10-cPUG0ETR supports EthernetIP master/slave protoscl
[ aM780-N B 2 chernels EtherCAT bus: each chennel has o maximm of
[l ap701-0021-U0R0 128 slave statiens, o total of 1284128 tetal 256 servo
[ ap7ox axes, supporting manipulator, CHC, elestromic cam,
[l cODESYS Softhotion RTE V3 electronic gear

CODESYS Softmotion RTE V3 x64
CONEEVE S fintinn Win U2

W | CAlOpen bus (optional scesssory), maiman 63 sleve
=tations

|

Name:

‘ACB 1%-0122-U0R0

Location: ‘C:UJsErs\Adm\nisﬁamr\DnmmEnts\hEst

4. Double-click "Device", click "Scan Network", select the device name, and click

"Wink". Check whether the PLC device indicator flashes. If yes, the communication

between PC and the PLC has been established successfully. Click "OK" to complete

the project creation.
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Devces
=3 ACBI-0122U0R0
= 0 Devie (ACSIX-012200R0)
@ Device Diagnose.
€ hetvork Confuration
= 8 pecroge
=0 Avplcation
) vy Manager
5] pLc_pre bRO)
= B Task Confiuratin
= & Mamsk
B pcrrs
) Resoueces st

18] MODBUS_TCP (ModbusTCP Device)

2 Softoton General s Poo

v & x| [ pevice x
Communicsion Settings
Applications

Backup and Restore

Scannetwork...  Gatevay + Deve -

4.1.2 Loading the Master

1. Set PLC as EtherCAT master.

Fles — o
Gateway i
PLCsetings
o] BT =)
Ll Select Device X
- N —c— Bl
Mhﬂﬁi/mcmz{iaw B041](10.61.64.65] freere wink
systemsetting g Ada
ol fnoscosn
Upsrade eusfeoss ool a6t o056]
ok drver:
sus =
fr— encrypted
(Communicaton:
E—
umberof
- o
3 Bom posssm i) A
B Aconlounsaer a0
 AC310308-ALL [0001.801€] [10.6164.30] | [roroetae: J

Concal

a. Double-click "Network Configuration" in the navigation tree of "Device", click the

middle device icon, and select "EtherCAT master" for the corresponding

network port on the configuration interface to configure the PLC as the
EtherCAT master

Ootedbos Stave  [Jerse Protcenl

. MedbusToPSlave  [Jielsec tasier

ter CIEthertet/IP Slare

ter CIEthertet/IP Slave

b. (This step is skipped for published products.) Click "Import ECT File" and select
the xml file of GS20-ECT-8L in the corresponding file folder. Click "Open" to add
the xml file of GS20-ECT-8L.
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CIC IS S - N A

= 3 %] verworkcontguravon x

SRefesh

3 Acatorzzemo - Copy (pase

& i 05 Fle

impert G50 i (8] mportECTFle G, Zoam n G, Zoom Ot 8

= 3 bevm pcscorzeR0)

Ty
[ -

g gy
" [¥edbus Yester

oz Save

Cfree

sz —

EbercaT 0L )

o [ =

2. Setting |0-Link master

a. Right-click ETHERCAT_C in the navigation tree of "Device" and select "Scan for

Devices" to open this interface.

b. On the "Scan for Device" interface, click "Scan Devices", and then click "Copy all

to project" to finish loading the master.
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Devess X oelete
= 3 Acuxoizzumo
Refactoring ,
= @ Device (aca X 012200%0)
©. Device Dizgrose: 2 Propertes..
= € netvork Confuraton AddObject
B ctercaTCony | ) ddroder,
= B o e,
= © Application ScanFor Devies
e R
8 ric.pro
RO | e pevie..
= 5 TeskConfiurand
edtobect
- © emerear.d 0 >
B eene] | EtOmRct .
= & Manask E4t10 meppig
8 i pr Import mappings from CSV.
3 Resourcestist Export mappings t CSV.
(8] MODBUS TCP (ModbusTd e poricason
[EmERCAT_C (EthercaT!
 Sovimncea wsros ‘



Scan Devices [m}
Scanned Devices
Devicename Devicetype. Alias Address  Wirite Alias Address AutolncAddress
GS20ECTAL  GSEECTEL 1LO0 [0 0
GS20ECTAL  GSZECTEL 1LO0 0 -
GS20ECT AL GSA-ECTSL 1LO.0 0 -
GS20ECT AL GSA-ECTSL 1LO.0 0 -
GS20ECTEL  GSE0-ECTL 1LO.0 O -
G520_ECT 8L GS20-ECT6L 1.1.0.0 o0 3
G520_ECT 8L GS20-ECT6L 1.1.0.0 o0 -
©520_ECT_8L 6S20-ECT-6L 1.1.0.0 0 -7
©520_ECT_8L 6S20-ECT-6L 1.1.0.0 0 -8
6320_ECT_BL G320-ECT-BL 1.1.0.0 o -4
[ Sher Diffarences
Soan Devices | Scan Timelut s Copy 411 ta projest

c. The corresponding master number is displayed in "ETHERCAT_C" or "Network
Configuration" in the navigation tree of "Device".

4.1.3 Configuring the Master

B Introduction to slots

There are 14 slots in GS20-ETC-8L. Double-click the master name in ETHERCAT_C in
the navigation tree of "Device" (take GS20_ECT_8L as an example), and click Slot
Configuration in the pop-up window to view the "Slot Name" and "Current Module".
The description of each slot is shown in the following table.
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Devices - 1 x g;,g Network Configuration [{ Devie [ Gs20_ECT_8L x

=[5 ACSIN-0122U10R0 =
General

= [ Device (AC81%-0122-U0RD)

@ peviced SiotName Current Module
evice Diagnase Pracess Data(PDO Setting)
=€ Network Configuration
10_Link_Ch_1 GR20-16EMNL-BYTE
£ ethercat config Startup parameters(SDO Setting) 10_Link Ch_2 GR20-16EMNLEYTE
=Bl pLC Logic 10_Link_Ch_3 GR20-16EMNL-BYTE
=} Application Slots 10_tink_Ch_3 GR20-16EMNL-BYTE
G- 10_Link_Ch_S GR20-16EMNLBYTE
Library Manager o
nline 10_Link_Ch_6 GR20-16EMNL-BYTE
PLC_PRG (PRG) 10_Link_Ch_7 GR20-16EMNL-BYTE
= (&3 Task Configuration CoE Online Input_Pin_2
=8 ETHERCAT_C Short_Circuit_Pin_2
EtherCAT /O M
] ETHERCAT C EtherCAT Task ECERUD opsia Short_Circuit_Pin_4
L ) Sensor_Short_Cirauit
& MairTasl EtherCAT IEC Objects Hardware_monitoring
8] pLc_Fre Output_Pin_2 OUTPUT_PINZ_8CH
=2 Resources List Status Device_UA_monitoring

[®] MoDBUS_TER (ModbusTCR Devics)

= [M] ETHERCAT_C (EtherCAT Master SoftiMotion)
#-(f] es20_ECT 8L (G520-ECT-8L 1.1.0.0)
+ [ ss20_ECT_8L_1(6GS20ECT-6L 1.1.0.0)
+ (i G520 FCT_8L_2 (6520-ECT-6L 1.1.0.0)
#- (i es20_ECT_8L_3 (GS20-ECT-6L 1.1.0.0)
+ [ Gs20_FCT_8L_4 (G520ECT-6L 1.1.0.0)
*+ (i 6520 FCT_BL_5 (6520 ECT-6L 1.1.0.0)
#- (i 6s20_ECT_8L_6 (GS20-ECT-8L 1.1.0.0)
+ [ ss20_FCT_8L_7 (G520ECT-6L 1.1.0.0)

Information

(1) G520 ECT_8L_8 (GS20-ECT-6L 1.1.0.0)

DownslotsConfig (Downloadmoduleidentlists
#- (i 6s20_ECT_8L_9 (GS20-ECT-8L 1.1.0.0)

Slot Name Description

Port mode, optional Pin4 modes include:

o« Configured as Inovance 10-Link slave module: GR20-16ENL/GR20-
16EMPL/GS20-16EMNL/GS20-16EMPL, where "N" is active low and
"P" is active high.

o Configured as standard input: STD_IN_1bit

10_Link_Ch_0to IO_ |e Configured as standard output: STD_OUT_1bit

Link_Ch_7 o Configured as 10_Link input: For example, IOL_|_1byte represents
the 10_Link input configured with one byte.

o Configured as I0_Link output: For example, IOL_O_1byte
represents 10_Link output configured with one byte.

o Configured as I/O_Link input/output: For example, 1/0_1/_lbyte
represents I/O_Link input/output configured with one byte.

Input_Pin_2 Pin2 input

Short_Circuit_Pin_2 | Pin2 short circuit monitoring

Short_Circuit_Pin_4 | Pin4 short circuit monitoring
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Slot Name Description

Sensor_Short_Circuit | Pinl short circuit monitoring

Hardware_ Hardware state monitoring (including US and UA power supply
monitoring voltage and module temperature)

Output_Pin_2 Pin2 output

Device_UA_ Slave UA power supply voltage fault monitoring function (when the
monitoring slave reports UA voltage overvoltage or undervoltage fault, the

corresponding process data bit will be set to true)

B Slot configuration
There are two methods to configure the master slot.
e Method 1

1. Double-click the master name in "ETHERCAT_C" in the navigation tree of "Device",
and click "Slot Configuration" in the pop-up window to select the corresponding slot.
2. (Optional) Click "Slot Name" to select the corresponding slot. Click "Delete" to delete

the original slot configuration. If the "Optional Module" column for the slot is empty,

3. When the "Current Module" corresponding to the selected "Slot Name" is empty,
check the desired mode/module in the "Optional Module" column on the right, then

click "Change" to complete the slot configuration.
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artvp paramoters na) 101k ch2 R2-1EMNLBITE D
foirkchs o e o1e
slots 10_Link Ch 4 GR2D-16EMNLEVTE
folrkchs oo
Online 10_Link Ch 6 GR20-16EMNLBYTE
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4. After the slot configuration has been completed, click [ to expand the master

module configured (take GS20_ECT_8L as an example) in the navigation tree of

"Device" on the left to view the configuration results.

= @ 6520 £CT 8 (S0ECT L 1050)

10_Link_Ch_ (Standard Outou)

10_Lik_Ch_ (O-ink 16 yte Process Data Input / 161
10_Lnk_Ch_2 (10-Link 18yte Process Data Input)
10L1_0_32_32byte 3 (0-tnk 32 8yte Process Data In
10_Lik_Ch_4 (GR20-168WPL)

10_Lok_Ch_5 (6R20-16EM)

10_Lik_Ch_6 (6R20-16EMI)

10 Lok Ch.7 (GR20-168N)

TroutPn_2 10 TroutPin 2 (6 1Y)

Short_Craut Pn_2 (10 Actr hort raitPin 2 (8 C1)
ACTOR,_SHORTCIRCUIT_PING_8CH (10 Actor shrt cra.
SENSOR_SUPPLY_SHORTCIRCUIT_8CH 10 Sensor supp)
SYSTEM_HARDWARE MONITOR (System hardare mon
OUTRUT_PIN_8CH (10 Output Pin 2 8 C)

e Method 2

1. In the navigation tree on the left, click EI to expand ETHERCAT_C->GS20_ECT_8L,

right-click the corresponding slot, and click "Plug Device".
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=[] ETHERCAT_C (EtherCAT Master SoftMotion) o)
=) Gs20_ECT 8L (6520-ECT-5L 1.1.0.0)
K |10k ch o staty
B ok ¢ @ cony
H 10 Link C Paste
H 1oLk g % cut
B 0Lk 0% Delete
B 10 Lk Properties. .,
H 10 Link_¢
PN Add Object
_Link ¢
£ trput pin ) AddFoider..
£ short_ar e
K short.cr Disable Devices
K sensor_s| [ Download missing device description
~K  Hardware []" Edit Object
H outout P Edit Objct With,
£ 0l 1 mappng
#- (i c520_ECT s
Import mappings from SV
#- [ cs20_ECT s
Export mappings to CSV...
* G520_ECT Sl
+ (] es20.ECT, Collapse Appication

2. 0n the "Plug Device" page, select the corresponding slot configuration and click "Plug

Device" to complete the slot configuration.
8 Plug Device X

Wame 10 Link Ch O

Action
Append de t device (@ Plugdevics Update de
|Str|ng for a fulltext search | Vendor: | <All vendors> v
Name Vendor v
= (@ Fieidbusses
= el EtherCAT
= ot Moduie
= LA Inoyance. 0
[ [or20- 16 BYTE wovance |
GR20-16EMPL-BIT Inovance 0
[ crR20-16EMPLBYTE Inovance 0
(7 es20-168MNLBIT Inovance 0 ¥
< >

Group by category [ ] Display all versions (forexperts only) [ ] Display outdated versions

EE Name: GR20-16EMNL-BYTE

<>

=

Plug selected device into the slot
10_Link_Ch 0

(#hen this window opens, you can select another target mode in the navigator)
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3. After the slot configuration has been completed, click ] to expand the master
module configured (take GS20_ECT_8L as an example) in the navigation tree of

"Device" on the left to view the configuration results.

= @ 6520 ECT 8 (S0ECT L 1050)

10_Link_Ch.O (stendard Outpu)

10_Lk_Ch_t (FO-Lnk 16 yte Process Data Input / 16
10_Lnk_Ch 2 (10-ink 18yte Process Data Input)
10L1_0_32_32byte 3 (0-tnk 32 8yte Process Data In
10tk Ch 4 (6R20-168WP)

10_Lek_Ch_5 (6R20-16EWI)

10_Link_Ch_6 (GR20-168WI)

10tk Ch 7 (6R20- 168

Tt P2 40 Tt Pin 2 (8 1)

Short_Crauit Pn_2 (10 Actr short rauitPin 2 (B CH)
ACTOR_SHORTCIRCUIT_PIN4_8CH 010 Actr shrt cra,
SENSOR_SUPPLY_SHORTCIRCUIT_8CH 0 Sensor supp
SYSTEM_HARDWARE_MONITOR (ystem hardvare mon
QUTRUT_PIN2_8CH 10 OutputPin 2 6 Ch)

B 1/0 terminal configuration of GS20-ECT-8L master

1. In the navigation tree of "Device" on the left, Click [Fto expand ETHERCAT_C.
Double-click "GS20-ECT-8L" master and click "Slot Configuration" in the pop-up
window. Configure "Current Module" of any port or multiple ports in 10_Link_Ch_0
to 10_Link_Ch_7 as the input mode as shown in "4.1.3 Configuring the Master" on
page 34.

B (@ 0o x

o

2. Log in to the PLC device, open the master configuration interface, and click
"EtherCAT I/O Mapping" to enable Pin2 of the 8 master ports (that is, the
corresponding value in the "Current Value" column is TRUE, as shown in the blue
status indicator in the following figure, which indicates Pin2 output enable), and
check whether the corresponding data of Pin4 is consistent with the output of Pin2
(TRUE corresponds to 1, FALSE corresponds to 0), as shown in the following figure.
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@ pevee (@ cs20_ecT_sL x PLC_PRG.

General Find Filter_Show only mapping to existing variables + Add FB for IO Channel... Go to Instance Set Continuous |
e Variable Mapping ~ Channel Address  Type  Defautt Prepar.. Unit Descri|
"# AppikatonPLCPRGPINZ.0 P OuputPn 20uputPn20fCh0  MQ¥Re BT output_
Startup parameters(SDO Setting) " Applcation.PLC_PRGPIN_2_1 " OutputPin_20utputPin20fChl  %@KkE  BIT Output_
" Appication PLC_PRG.PIN 2 2 " OuputPin20utputPin20fCh2 %2 BIT Output_
S " ApicatonPLC PRGPIN2 S TP OuputPn 20uputPn2ofChI QX3 I ouput_
Online " Appication.PLC_PRGPIN_2_4 TP OuputPin 20uputPin20fChi  W@¥iF4  BIT Output_
" Appicaton.PLC_PRGPIN 2.5 P OuputPin_20utputPin20fChS  M@%R5  BIT Output_
CoE Online " Appicaton.PLC_PRGPIN 2.6 7 OuputPin20utputPin20fCh6 %6 BT Output_
"# AppicatonPLC PRGPIN2 7 #  Oufput Pin 20uputPin20fCh7  %@7  BIT ouput_
DiagHistory * ApplcationPLC_PRGIOINOO  "§  10_Link Ch_0Digital Input Bt Hiss? BYTE 10 ik,
EherCAT YO Mapping I “ Appicaton PLC_PRGIOINO1 10 link Ch_1Digtal InputBit s BrE 10tk
* Appi _PRG.IO_IN 02 “®  10_Link_Ch_2Digital Input Bit %8S BYTE 10_Link
EtherCAT IEC Objects: “ Appicaton PLC PRGIOING3  #  10_Link Ch_3Digtal InputBit W4 BYTE 10 ik,
* Application PLC_PRGIOIN.O4  "p  10_Link Ch_4Digital Input it %813 BYTE 10_Link,
st * Appicaton PLC PRGIOINGS 9 10_Link Ch 5 DotalInput Bt ez E 10tk
B — “ Appicaton PLC PRGIOIN.OS  "#  10_Link Ch_6Digtal InputBit wes rE 10k,
* ApplcationPLC_PRGIOINO7 " 10_Link Ch_7Digital Input Bt HiBio BYTE 10 ik,

4.1.4 Writing the Program

Write a PLC program to control operation of the device through codes.

1. In the navigation tree of "Device" on the left, right-click "Application”, and select
"Add Object > POU...".
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Devices ~ 3 x Deviee  |[ eswEct s V[E]
=15 AMBOOEnghshscreenshot project v 1 PROGRAM FLC_FRG

=[] Device (AME00-CPU1608TR/TN) VAR
PIN_2_0:BOOL;
@ Device Diagnose

w

2 1:BOOL:
=%€ Netwark Configuration 2_2:BOOL:
g EtherAT Config EIN 2 3:BOOL:

!;i LocalBus Config Alarm configuration...

=B PLC Logic

Axis Group...

Cam table. ..

i) Liorary Manag Copy CNC program...

(= Resources List

3 SoftMotion General A
B  +sH_speED 10 (Hi Edit Object With...

3 MoDBUS_TCP (Modbu Collapse Application

Edit Ohject Network Variable List (Receiver)...

PLC_PRG (FR Paste CNC settings...
= Task Confioury % cut DUT...
S
V%"‘ERC’“ X Delete External Fie...
ETHER
Properties. .. Global Variable List...
= @ MainTask
@ ol ﬁ Add Object » Image Poal...
T/ AddFolder... Interface...
O

Network Variable List (Sender)...

Persistent Variables. ..

FPEEERAOR S DEDIBRERBE| . .

POUs | 5 Devices

I@ Config Device Information Elutput}

= [M ETHERCAT (EthercaT o . PersistentVarsvalueDetector. ..
ogin
=- [T es20 ECT 8L (i — POL...
B 10_Link_Ch_0 (Standard Input) e POU for implicit checks. . i
M 10_link_Ch_1 (Standard Input) Bl Recipe Manage...
10_Link_Ch_2 (Standard Input)
H Link Ch 2 (Standard Input) De. "8 symbol Configuration. ..
W 10_Link Ch_3 (Standard Input) ~ w
3 Textlist..
< > g
& Trace...

Trend recording manager. ..

£ Unit conversion...

2. Set the name of the program, select "Program" for "Type" and "Structured Text
(ST)" for "Implementation language", and then click "Add" to add the program.
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Add POU

@ Crestea new POU (Program Organization Unit)

Type
© Program

O Function Block

Extends:

Wethod impl

Structured

O Function

Retum type:

Implementation languzge:
Structured Text (5T)

Cancel

3. In the navigation tree of "Device" on the left, you can view the organizational unit

added, define variables, and write user programs. After you finish writing, drag the
program files to "EtherCAT_C" or "MainTask" under "Task Configuration".

Note

After compiling, when the program file is dragged into EtherCAT_C group under “Task
configuration”, it must be dragged to ETHERCAT_C.EtherCAT_Task.

§ memme
T ——

@ vou x
ER Tm—e———")

aF .

= 3 Application
D Lieary e
B e prs ero)
2 rougre)

= 08 Tosccanguatin
= & o

8] ErRCAT BT Tesk

o @y |

ol
10 1
Il

; gl
4. Configure the EtherCAT 1/0 mapping relation.
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a. In the navigation tree of "Device" on the left, click [+ to expand "ETHERCAT_C".
Double-click the "GS20-ECT-8L" master, click "EtherCAT I/O Mapping" in the
pop-up window, and then double-click the port to be configured in the
"Variables" column. Click [ | (when the mapped variable type is BOOL, you
need to click [+ in the "Variable" column to expand and complete the mapping)
to display the "Input Assistant" interface.

@ oee @ csroccrs x [ e E o |4 noimoo

Genest find - Add 78 for 0 Cha

Varisble = Type  DefautVale Unit
w58
meters(s00 seting) || = "

500 settng)

S

Sote

EtbrcaT Y0 MapnG

PR

EthrcaT IEC Objecs

formation

EEEEEEEEEEER]

-
[DET )
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Input Assistant

Text Search  Categories

Variables & Name Address ~

= €} Application
=[8] PLc_PRG

# 10_IN_00
% 10_IN_01
% 10_IN_02
% 10_IN_03
% 10_IN_04
% 10_IN_05
% 10_IN_06
’
@ PIN_2_0
@ PIN_2_1
@ PIN_2_2
@ PIN 2 3

[Astructured view Filter |Mone v

Insert with arguments Insert with namespace prefix
Documentation

I0_IN_07: BYTE(VAR)

conce

b. In the "Input Assistant" interface, click "Category", select "Variables", and then
click [+ to expand "Application>POU". Select the corresponding variable, and
click "OK" or directly double-click the corresponding variable to complete the
EtherCAT I/O mapping.
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Note

Take the operation where channel 0 is configured as GR20_16EMPL and channel 1 is
configured as GR20_16EMPL as an example to map the corresponding input/output
variables. If the slave is configured with output, set the output_pin2_chn of the
corresponding port.

=) find fite [Show only mapped variabies 7] Adc £ for 10 Channel.._Go o nstance  Set Continuous Address
s o0 5eting) Variable Mapping | Chanmel Address Type  Default Value Unit Description

" dopicatinOUOUt 0 T8I0k Ch Ouutbyte0 sewo o 10_trk Ch Oouputbyte0

" ot il " I0Lnk ChOaubutbyied st 6T 1o_trk Ch Oouputbyte0

9 sopicaton#OUoupu b1 2 B 10_Lik Ch Doututbyte0 seaz o 10_Lrk Ch Ooutputbyte0

o " AopicatonpOUUU 13§ 10 Link Ch Ooututbyte0 wexs e
o " dopicatinpOUout chi s 9 ToLLik Ch Ouutbyte0 [

*# dopicatenPOUOU LS $ IOk Ch_Oaututbyted ses o 0.tk Ch D ouptte
cot onine " sopicaten 0L LS 9 I0Lnk Ch Oututbyte0 sews o 10_Lrk Ch Ooutputbyte0

" sopicatensououmt 7 9 ToLLik Ch Dututbyte0 s o 1o_trk Ch Doututbyte 0
EhercAT O Mapeing "8 dopicatin 70Upn2.0 b outPn 20umuPazcfC M6 BT Ouut pin_2Outtpn 2070
E—— *# sopicatin 20Upn2_1 b oumtPm20umtPn2ofchl  RGwRE AT Outout_Pin_2OututPn 20fCht

» sE2 v Stas o 0k Pt

satus “ K wEs s Statis o 0k Prt 1

 hopicatonPOURULNLO 9 10k ChDputbrie saoe BT 0.tk Ch Ot byte 0
rformaten  hopicatonPOURULANL 9 10Uk Ch D putbyied smes o 10_Lrk Ch_Oirutbyte 0

*» sopicotonPOURPUL N 2 9 10Uk Ch D iputbyie [reaar 0.tk Ch Oirutbyte 0

“» sopicotonpoUrput 3 p 10 Lnk ChDiputbyie wewos o

 hopicotonPOURULANS 9 0Lk ChDputbrie spos BT

 hopicatonPOURULANLS 9 10Uk D putbyied spes o 10_Lrk Ch_Oirutbyte 0

*» hopicotonPOURPUL NS D 10Uk Ch D iputbyie [ 10_Lrk Ch Oirutbyte 0

“» sopicatonpourput 7 p 10 Lnk Ch Diputbyie wewos o To_trk Ch Ot byte 0

= Create new variable % =Mapto essting variable

5. Compile and download the program.

4!

a. Click; ~jand

displayed to download the program to the PLC.
Fle Edt View Project Buld Onine Debug Tools

Qu Bed & [ =1

icons in the toolbar. Click "Yes" in the dialog box

Window  Help
SO 0 X I =

@ Warning: An application Appication is curently in RUN mode on the PLC. A5
replaced (PLC wilstop ruing).
ClckYes' o dowrioad the latest code or No'to abart.

Yes No Detais..

b. Log in to the PLC and the ERR indicator of the 10-Link master connected to the

PLC flashes in red. After the program is downloaded, click ® to runthe

program.
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c. In the navigation tree of "Device" on the left, double-click "GS20-ECT-8L". In the
pop-up window, click "Online" to view the "State Machine" configuration box
with "Init" (initialization), "Pre-Op" (pre-operational), "Safe-Op" (safe
operational) and "Op" (operational) states. Meanwhile, the "RUN" state can also
be seen in the navigation tree of "Device" on the left.

= L T
=T g

Bl porme ) comecio x & heworContossion 5] 700

ot Mcine

d. The RUN indicator of the 10-Link master flashes from green to steady green, and
the port "0" indicator configured as the "I0-Link" mode flashes in green.
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Note

The "lO-Link" mode indicates that ports 0 to 7 are configured as non-SDT_OUT_1bit
or STD_IN_1bit. Others are all configured as “IO-Link” mode, as shown below.

@ Devie  [[f] PcPRG [ 6520_ECT_8L x5 MNetwork Configuraton 8 pou

General
Sottame Curent Modde. OptonalMode: » Desarpton

Process Data(?DO Setting) Qarao-sswsrTE 1647301 EtherCAT Hodie inported from Siave XHL: INOVANCE GS20-£CTL...

10 Link

R2-1SENATE

1
oz R20-18MN BYTE

Staep prsmeters(500 seting) Sl lerrr—r—

EerCAT Hocie imported from Siave XHL: INOVANCE GS20-ECT-..
EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5...
EherCAT Mocie imported from Siave XML: INOVANCE GS20-£CT-5,
EerCAT Modie inported from Save XHL: INOVANCE GS20-£CT-5L...
EtherCAT Mocie inported from Siave XML: INOVANCE GS20-ECT-3,
EerCAT Modte inported from Siave XHL: INOVANCE GS20-£CTL.
EerCAT Wodie imported from Save XHL: INOVANCE GS20-£CT-5...
EerCAT Hocie inported from Siave XHL: INOVANCE GS20£CT L.
EerCAT Wodie inported from Save XHL: INOVANCE GS20-£CT-5...
EerCAT Mocie imported from Slave XHL: INOVANCE GS20-£CTL..
EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5...
EtherCAT Mocie imported from Siave XML: INOVANCE GS20-£CT-5.
EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5L...
1821105 EtherCAT Mocie imported from Siave XML: INOVANCE GS20-ECT-5,
1555105 EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5L..
1621106 EtherCAT Mocie inported from Siave XML: INOVANCE GS20-ECT-3,
1556106 EerCAT Modie inported from Siave XHL: INOVANCE GS20-£CTL..
1621107 EtherCAT Mocie inported rom Siave XML: INOVANCE GS20-ECT-i...
1896107 EerCAT Modie inported from Slave XHL: INOVANCE GS20-£CT L.
s EerCAT Modie inported from Save XHL: INOVANCE GS20-£CT-5...
108 EerCAT Mocie imported from Siave XML: INOVANCE GS20-ECTL...
o EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5...
o EtherCAT Mocie imported from Siave XML: INOVANCE GS20-ECT-5.
#1108 EerCAT Modte inported from Save XHL: INOVANCE GS20-£CT-5L..
1655108 EherCAT Hodue inported : T

sits R20-16EMNBYTE /G520 6EMNLBYTE

Oniine

crav-sseme oYTE Qs st arr
cot onne beste>>
EhecATO Happing Short et P+
Sence Short. st
EhercATEC Objects [ ——
oupon 2 oupu pma s
sotus P —

Information

DownslotsConfig (Downloadmadeident et dictio

e. Connect the I/0-Link slave with model GR20-16EMPL at port 0.

Note

The "0" indicator on port 0 of the device changes from flashing green to solid green,
and the "1" indicator on port 0 is solid yellow (Output_pin2_chn is set in the
example). The US indicator of the 10-Link slave is solid green, and the COM indicator
flashes in green, indicating that I/O-Link communication is normal.
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4.1.5 Configuring GS20-16EMNL Slave

—

. After the slave is loaded, this step is completed in the slot configuration phase. For
details, see slot configuration in "4.1.3 Configuring the Master" on page 34.
. Configure GS20-16EMNL slave

N

a. Connect the master to Pin2 of the slave port (For details, see "Configuration of
the 1/0 port of GS20-ECT-8L Master" in "4.1.3 Configuring the Master" on page
34).

b. In the navigation tree of "AC810.project" on the left, Click [+ to expand
ETHERCAT_C->GS20-ECT-8L_0. Double-click I0_Link_Ch_0 to enter the slave I/
O_Link configuration interface.

c. Click "IO_Link Parameter", check the "Parameter menu", and click "Read this
Page" to read the parameters. Click [+ to expand "cfg_io". Click a port of the
slave to perform conflguratlon select "Output" or "Input”, and click "OK".

@ enza %

QI0-Link

WeEEsE

d. Right-click the "Read/Write" column, select "Write to Device" to write the current
configuration to the slave. After a pop-up window indicates the writing process
is done, the configuration is succeeded.
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Name Value Unit  rfw Description
+ i@ reversion w
= (i cfgio w
i@ Direction Port 0 Pin 2 Input W
i@ Direction Port 1Pin 2 Input W
@ Direction Port 2Pn 2 Input w
@ Direction Port 3Pin 2 Input W
@ Direction Port 4Pin 2. Input W
i@ Direction Port 5Pin 2. Input. ™
i@ Direction Port & Pin 2 Input .
i@ Direction Port 7Pin 2 Input. w
:@ Direction Port 0 Pin 4 Input
@ Direction Port 1Pn 4 Output n/*8 Read from Device
i@ Direction Port 2Pin 4 Output | Write to Device
@ Direction Port 3Pin 4 Output It
i@ Direction Port 4Pin 4 Output
i@ Direction Port 5Pin 4 Output ™
@ Direction Port 6 Pin 4 Output W
@ Direction Port 7Pn 4 Output w

3. Validate the correctness of slave configuration.

Note

Take the eight low bits (PIN2, configured as output) and eight high bits (PIN4,
configured as input) of 10-Link slave GS20-16EMNL as an example, perform short
connection to check whether ports 0 and 1 of GS20-ECT-8L are configured properly.

a. Short Pin2 and Pin4 of each port of GS20-16EMNL with a jumper bar.
b. Validate whether port 0 of GS20-ECT-8L is configured correctly.

1). Connect the I/O-Link interface of the GS20-16EMNL to the port 0 of GS20-
ECT-8L through the 1/0-Link communication cable.

2). Double-click "GS20-ECT-8L" and click "EtherCAT I/O Mapping" in the pop-up
window. Set the low 8 bits of port 0 of GS20-ECT-8L to "255" by byte, and
output signal "1" to the 8 /0 ports of 10-Link slave of GS20-16EMN.

3). Check the state of the high 8 bits of input data of GS20-ECT-8L port and the I/
O indicator of the 1/0 slave of GS20-16EMN.

e If the high 8 bits of input data of port 0 of GS20-ECT-8L is "255" and the I/
O indicator of the I/O-Link slave of GS20-16EMN is all turned on, the
configuration is correct.
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e If not, the configuration is incorrect. In this case, check the connection of
the device and validate again after a re-configuration.

P L e e A YY)

.-

c. Validate whether port 1 of GS20-ECT-8L is configured correctly.

1). Connect the I/O-Link interface of the GS20-16EMNL to the port 1 of GS20-
ECT-8L through the I/O-Link communication cable.

2). Double-click "GS20-ECT-8L" and click "EtherCAT I/O Mapping" in the
interface that opens. The low 8 bits of output data of port 1 of GS20-ECT-8L
are set by bit as shown in the following figure. Output "TRUE" or "FALSE"
signals to the 8 1/0 ports of the 10-Link slave of GS20-16EMNL.

3). Check the high 8 bits of input data of port 1 of GS20-ECT-8L and the I/O
indicator state of the 10-Link slave of GS20-16EMNL.

e If the high 8 bits of input data and the low 8 bits of output data of port 1
of the master (GS20-ECT-8L) are the same, and the 1/O indicator of the I/
O-Link slave of GS20-16EMNL is displayed the same as the low 8 bits of
output data, the configuration is correct.

e If not, the configuration is incorrect. In this case, check the connection of
the device and validate again after a re-configuration.
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Note

The port condition of GS20-16EMNL slave (port 0 as example) is shown below.

Drawing Process data Port indicator Port pin

BYTE1 0 indicator (ch0-ch7) | Pin4 (ch0-ch7)

BYTEO 1 indicator (ch0-ch7) | Pin2 (ch0-ch7)

4.2 Configure 10-Link in AutoShop

4.2.1 Creating a Project

1. Double-click the AutoShop desktop shortcut g to start the AutoShop software.
2. Click "File -> New Project”, or click - to create a new project.
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File(F) View(V) PLC(P) Tools(T) Help(H)

=6 & Q

Project Manager 2 x

3. In the "New Project" interface, complete the corresponding settings and click "OK"

to complete the new project creation.

New Praoject X

(®) New Project (O Temporary Project

Project Settings

Project name: ‘HSU-!GHMTD ‘

Save path: | inistrator|Documents\HSU-1614VTDY

Editor: |Ladder Chart e

Project description: ‘Io-mk

Equipment Selection

Series and models: |HSU Series V| — (2 &7
€13 EtherCAT bus high performance small PLC &
<2» Support custom wariables and FB/FC

€3> Maximum support for 3Z—axiz motien contrel
(ingluding EtherCAT and local pulse), support
positioning, interpolation and electronic cam

<47 Support 4-axis Z00KHr pulse ontput, 4 charnels

200 EHz high-speed input

<5> 1 cham\el Ethernet Suppurt EthEr“Et/IPJ Mudbus’ v

Carc
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Item Description

o New project

Project type o Temporary project

Project name User-defined

Save path User-defined

Editor o Ladder diagram: It is a programming language similar
to that of the relay circuit, which is commonly used in
PLC program design.

o LiteST: Provides excellent sequential logic control
through graphic type programming.

o Sequential function diagram: The structure text
language is the most widely used language in
CodeSYS. It can greatly reduce the amount of codes
used in complex control systems and simplify
complex problems.

Project settings

Project Project description
description

Device model Select series and device model.
selection

4. Click & in the shortcut menu, select the corresponding "Communication type",
click "Search", and select the corresponding device in the list below. Click "Test"
and you can see that the PLC device displays 0 alternately, indicating that the
connection is good. Click "OK" to complete the connection.

-53-




PLC Communication Settings

Communication type: | AR \,‘ 0K
|
DeviceP: | 192 . 168 . 1 . 33 | Test
|
Device name: IZC ‘ PING ;
|
Modify IP/Name |
|
Search PLC |
Search |
NO. IP Address Model  Device Name MAC Address
* 1 192.168.1.33 H5U Fid CA-70-034E-97-16

4.2.2 Loading the Master

1. In the navigation tree of "Project Manager" on the left, click 77 to expand the
"Config" group, then right-click on "EtherCAT" and select "Auto Scan".
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Project Manager ax
& system Variable T A
Global Variable

=4 Structure

-] Element Table
[ Function Block

= =

L)
&¥ Variable Table
{1 Programming
"
"
L)

s Input Filtering

=8 Module Confic

o, Electronic Cam ¥

[l& Motion Contre

is Group Sef

{84 Axis Group &

o EtherCAT "

) €Ol Open

o o

(i) Ethe

Eth Delete All

S/ Variabl: Enabling device
-E|MA  Disable Device

R _n

< Paste

2. Click "Start Scan" in the pop-up window, After the scan is complete, select the
device from the slave list and click "Update Config" to complete the addition of the
master station device.

Auto Sean
NO. Current slave list NO. Scan slave list Mizs  Info
1 GS2-ECT-BL 1.0.5.3 0

Start scanning
Parsing scanned data
Scan succeeded!

Start Scan Update Config Exit
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3. After adding the master, click (] in the "Project Manager" on the left to expand
EtherCAT to view the device model added.

Project Manager nx
&¥ System Variable Table ~
Global Variable
% Structure

(=] Element Table
[ Function Block Instances
&Y Variable Table
[ H Programming

2% Program Block

= Function (FC)
[It& config
2= Input Filtering
=0 Module Config
o Electronic Cam
[i§ Motion Control Axis
Axis Group Settings
= EtherCAT
M Gs20-ecT-8L
como
=5 CAN(CANLink)
=] Ethernet
1 Ethere/ip
S/\ Variable Monitor Table . <

< o > JANE

4.2.3 Configuring the Master

1. In the navigation tree of "Project Manager" on the left, click = to expand "Config ->
EtherCAT". Double-click the master "GS20-ECT-8L" and click "Slot Configuration"
function, and then select the corresponding slot and click "Delete" to delete the
original slot configuration.

2. For the slots with configurations deleted (where "Mode/Module" corresponding to
"Slot Name" is empty), you can select the device to be inserted on the right side.
After selection, click "Add/Change" to complete the corresponding slot

configuration.
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3. GS20-ECT-16L master IO configuration (taking Pin2 of port 0 of the master as an

example)

a. In the navigation tree of "Project Manager" on the left, click [+ to expand
"Programming > Program Blocks", double-click "MAIN" to open the
programming interface, and add network component as shown in the figure

below.

Project Manager 2 x |4 I MAINT x

=~ [l b [H5U]

&Y system Variable Table

- E] Global Variable

=% Structure
[Z] Element Table

[ Function Black Instances
&Y Variable_Table

2 Programming

Function Block (FB)
= Function (FC)

AHGER F 5 11 4ok 4ot £ [O) 0 4 £

et 1

et 2

et 3

Fet 4

et &

m

Het Comment

T0_CHO_0

Fet Comment

Fet Comment

Fet Comment

Het Comment

b. In the navigation tree of "Project Manager" on the left, click [ to expand
"Global Variable", and double-click "Variable_Table" to add the corresponding
variable (e.g., DO_ChO0_0). Then click "Data Type" and "Initial Value" to set the

corresponding parameters.
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Project Manager 2 x [w Varisble Name Data Type Initial Value  Fower Down Hold Network Fubile Comment Element Addr.  Length CurValue

M 1101614101 DA i mdos ol " Then Ratinad Peivate it
2 monone oo ] [¥on Retainad  Prinate it 16

B

5 &8 System Varisble Table

(5] Element Table
) Function Block Instances

S

c. After the parameter setting, in the navigation tree of "Project Manager" on the
left, click 77 to expand "Config -> EtherCAT" sequentially. Then click the master
device "GS20-ECT-8L", select "I/O Functional Mapping" in the configuration
interface, locate the port that needs mapping, click - in the "Variable"
column, and enter the variable name (D0_Ch0_0) added in the previous step to
complete the port mapping.

Project Manager 2 x p—— B For ealay ewrvent viloe
5U-1614MTO1 (H50] Variable Chasnel Tipe Current vaue
& System Variable Table < s ETerraT g ——] i =
0 _ Peasess s
=-/5] Global Varisble 2 s GRIOIGBULAITE 4 antynt byt 0 e
* Structure GRZO-1GEMNL-BYTE 4 output byte | BTE
(& Elemert Table Startuy Parmaters
. GRR0SBULAITE S antput byte 0 iz
() Function Block Instances
& Varisble Table Slot Confi quration -
sz
s
0 Pctionsl Repping
GRIOGBULITE_7 antont byt 0 sz
N RGBT T sutpnt byte | e
Tafarnation
GRROIGBULBITE 6 antyut byt 0 prz =
RGBT 8 sutpat byte | iz
State
U PN EH 14 utput Bin 2 of €A o
‘2 Input Filtering OVTPUT_PIRZ_8CH_14 Dutput Pin 2 of Chi BO0L
Z8 Module Config o
@ Electroric Cam
1 Moton Contrl s OUTPIT_PIIC_CH_14 Dutyat Bin 2 of €3 o
48 Avis Group Setings OVIPIT_PIIZ 114 Dutyut Pin 2 of Cht o
-3 EtherCAT. OVTFUT_FINZ_8CH_14 Output Pin 2 of ChS BOOL
fiifcszo-ccr-] "
como
@ o
<25 CAN(CANLnG)
() Ethernet sz
{13 EtherNevip wsmiT
{5~/ Variable Monitor Table USINT
AIN Status of T0-Link Port 3 USINT
ross Reference Table skl i
lement Using Infomation Table atus o o
by Statas of To-Link Fart 5 o 5

d. Configure the coil ’:c ™5 |inthe programming interface by double-clicking
the component and entering the variable name (D0_Ch0_0) added in the
previous step into the variable field. Click "OK" to complete the configuration.

Wet 1 Fat Conment
o 777
LA s Y
At
13 |Do_cho_o] oK [ Cancel |

Fet 2 et Comment
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4. To download the program, click the & icon in the menu bar to open the

"Download Settings" interface. Check "Download the project source code" and

"Retentive variables keep existing values when downloading", and click "OK" to
download.

Het 1

Fet 2

Het 3

Het 4

Het 5

Het 6

Net 7

m

¥et Comment

D0_cho_0

Net Comment

Het Comment

Net Comment

Net Comment

Net Comment

Download Settings X

[l Download the source project

(cannot upload the project if you don't check)

[JRetain variable properties
(®)Retentive variables keep existing values when downloading

(ORe-nitialize retentive variables when downloading

[A Tips for each download II] Cancel

5. Check Pin2 output indicator of port 0 of "GS20-ECT-8L".

e The indicator lights up, which indicates that the configuration is successful.

e Theindicator is off, which indicates that the configuration is incorrect. Check
the connection and configure it again.

4.2.4 Configuring GS20-16EMNL Slave

1. After the slave is loaded, this step is completed in the slot configuration phase. For
details, see slot configuration in "4.2.3 Configuring the Master" on page 56.

2. 1/0 operation of the slave port of GS20-16EMNL (connect the master port 0 to the
slave, take slave BYTEQ as output and slave BYTE1 as input to short the output and

input)

a. In the navigation tree of "Project Manager" on the left, click [Fto expand
"Global Variable", and click "Variable_Table" to add an INT—the variable (e.g.,
I0_OUT_CHO_0) and set the variable parameters.
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Project Manager

»x [m VarishLe Noms Dacs Typa Tritial Value | Foner Dorn Hald fotvork Fobile [Commant Floent Adir_ Loncth Crvaloe
= I o0 361101 (U] i w0 mo orr Yon Betuinad | Frivate aBitLan 1
2 Toomons o 5 Yon Betuinad [ Frivate BitLan 16
58 System Varisble Table z

lobal Variable:

.+ Strucure
E) lement Table
) funcion Block Instances

ST

b. In the navigation tree of "Project Manager" on the left, click [ to expand
"Configuration > EtherCAT", select the master device "GS20-ECT-8L", and click
"I/0 Functional Mapping" in the configuration interface, then click - of the
channel to be mapped and input the variable name added in the previous step
(10_OUT_CHO0_0) to complete port mapping.

Project Manager ax
General Settings
B HsU-1614MTD1 [H50) Channel Type Current Value
(-5 System Variable Table GRZO-16EMNL-BYTE_! output byte 0. BITE
lobal Varisble Process Data
A, E RO STOLBTTE_S output byte 1 sz
) Element Table: E GROIGRLBITE 2 ontyut byte 0 sz
Stertey Zarameters
5 Funcion Block Instances 2 s GRa0ISTOLABITE 2 outyat byte 1 2
@ Variable Table 2 1w GRED-IGHOL-BYTE 3 output byte O Tz
5] Pregramming Slot Configuration
z - 2 aus GRIOGEOLBITES outyut byte 1 sz
23 Program Bloc
- 2 s GRROGDOLABITE S ontyut byte O sz
/0 Functional Nepping I H
% et GR20-16ENL-BYTE_¢ output byte 1 BT
» 2 aus CREO-1GBOLABITES output byte O s
Ingarmation
© e GROIGDOLABITES outyut byts 1 a1z
2 zu0 GRR0STILABITES autpat byts O e
{1& config State -
2w CRRO-1STOLBITES output byte 1 sz
o, Input Fering T
58 Module Config 2 e GROIGOLABITE_? ontyut byte 0 sz
@ Elecroric Cam 2w GRR0STOLABITE_ 7 output byte 1 2
{3 Metion Control Axis 2 zus CRE01ETELABITES eutput byte O s
{83 Aois Group Settings N
2 s GRIOIGEOLBITE S outyut byte 1 sz
= EtherCAT.
2 w00 0PI P12 60K 18 Ontput i 2 of €30 s
=) como % et OUTPUT_PINZ_6CH_14 Dutput Pin 2 of Ch1 B00L
s CAN(CANLnk) 2 e OUTPUR P2 SCHL14 Output Fin 2 of Ci2 w00
£ Ethernet 2 xao OPIT P12 60K 18 Ontput i 2 of 013 w00
118 etherneye 2 qum 0PI v 6K 18 Output in 2 of Ch oo
-5/ Varisble Moritor Table
2 OPIR P 60K 14 Output Fin 2 of €IS s
ross Reference Table 2 quz OUTPUT_PIR2_6CK 18 Ontput i 2 of 016 w00
Jement Using Infomation Table 2 um OMPIR_PIve 60K 18 Outpat in 2 of € o
race 2 I Status of T0-Link Port 0 ST

c. In the navigation tree of "Project Manager" on the left, click [+ to expand
"Programming > Program Blocks", double-click "MAIN" to op_en the
programming interface, and configure "Net 2" as shown in the figure below.
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Project Manager 3 x Tt 1 Wet Conment
& H5U-1614MTD1 (H5U) ! 0o,
- System Variable Table
5-[E] Global Variable
=8 Structure
) Element Table
5 Funciion Block Instances
& Varisble Table
523 Program Block
i
£ ser00n E P
) INT001
inction Block (FB)
= Function (FO) Heto et Connent
o-[1§ config
2. Input Fitering
=8 Module Config et 7 Net Comnent
@ Electronic Cam
i§ Motion Control Axis
{8} s Group Setings et o Het Connent
5T EtherCAT
il Gsz0-cT-aL

= mocwo

@ como o Het Connent
5 CAN(CANLink)
Ehermet w10 ot Coment
{18 Ethernevip
&5/ Variable Moritor Table
et 11 Het Connent
o3 Reference Table
lement Using Infomation Table
Trace Wt 12 Het Conment

d. Click L to download the program and observe the 1/0 condition of the slave
port after running. Check the input data state of the high 8 bits of port 0 of
GS20-ECT-8L and the I/0 slave indicator of GS20-16EMNL.

e If the high 8 bits of input data and low 8 bits of output data of the port 0 of
the GS20-ECT-8L are the same, and the 10-Link slave |/O indicator of GS20-

16EMNL is displayed according to the low 8 bits of output data, the
configuration is correct.

e Otherwise, the configuration is incorrect. Check the connection again and
perform the preceding steps again.
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5 Fault Diagnosis

5.1 EtherCAT Diagnosis
LED Indicator Description Possible Cause Solution
RUN | OFF The EtherCAT | The EtherCAT master | ® Check that the
slave is in the is not connected to configuration and
initialization the EtherCAT slave. parameter
state. assignment are
correct.

o Check that the
communication
address
configuration is
correct.

o Check that the
network cable
specifications (M12
interface, with a
shielded Cat5e
network cable) and
length (within 100
m) meet the
requirements.

Flashing in The EtherCAT The EtherCAT slaveis | ® Check that the
green slave is in the in a non-OP state. EtherCAT slave
pre-operational configuration is
state. correct.
Single flashing | The EtherCAT o Check that the slave
in green slave is in the is not faulty.
safe operational o Check that all
state. EtherCAT slaves are
configured.
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LED Indicator Description Possible Cause Solution
ERR Flashing inred | The EtherCAT o The EtherCAT e Check that the M12
communication master does not network cable plug
network is exchange data with is correctly inserted.
abnormal. the EtherCAT slave | e Check that the
station. network cable is
e The EtherCAT intact.
communication o Check that the PDO
receives non- configuration is
executable state correct.
transition o Restart the power
commands. supply.
e The EtherCAT has a
synchronization
error.
e A watchdog error
occurs in the
EtherCAT
communication.
5.2  10-Link Diagnosis

The following table lists the fault codes and their definitions.
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Type Fault Code Description

System 0x0002 US power supply voltage too high
0x0003 US power supply voltage too low
0x0004 UA power supply voltage too high
0x0005 UA power supply voltage too low
0x0006 MCU temperature exceeding 80°C
0x000c Pin2 short-circuited

10-Link 0x1800 Device not detected by the port

master 0x1801 Parameter loading failed
0x1802 Invalid vendor ID
0x1803 Invalid DEVICE ID
0x1804 Pin4 short-circuited
0x1805 PHY chip overtemperature
0x1806 Pinl short-circuited
0x1807 Pinl overcurrent
0x1808 Slave event overflow
0x1811 Pin4 short-circuited (DO mode)
0x1813 Pin4 overcurrent (DO mode)
0x6000 Invalid cycle time
0x6001 Slave version error




6 Object List

6.1 EtherCAT Object Dictionary Data (CoE Object)

The EtherCAT I10-Link Master’s object dictionary contains addressable objects
accessible via SDO services, including both standard objects and manufacturer-
specific objects. The standard objects are described in the ETG standard ETG.1000.6
(Application Layer Protocol Specification), and support is provided for modular device
profile-specific objects as outlined in the ETG standard ETG.5001-6220. It also
supports manufacturer-specific objects described in detail below, which are
addressed using a combination of index and sub-index. Sub-index 0 indicates the
number of sub-index or the highest sub-index number.

Index 0x1000 EtherCAT Slave Device Type

Index Name Description |Data Type Mark Default
Value
1000:00 Device type |Devicetype |UDINT RO 0x1389
of EtherCAT (5001dec)
slave

Index 0x1001 Error Register

Index Name Description |Data Type Mark Default
Value
1001:00 Error register | Error register | USINT RO 0x00
Index 0x1001 EtherCAT Slave Device Name
Index Name Description |Data Type Mark Default
Value
1008:00 Device name |Device name | STRING(11) RO GS20-ECT-8L
Index 0x1008 EtherCAT Slave Hardware Version Information
Index Name Description | Data Type Mark Default
Value
1009:00 Hardware Hardware STRING(16) RO A00.01
version version of
EtherCAT
slave

Index 0x100A EtherCAT Slave Protocol Stack Software Version Information
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Index Name Description | Data Type Mark Default
Value
100A:00 Slave version | Software STRING(4) RO 5.13
version of
EtherCAT
slave
protocol
stack
Index 0x100B 10-Link Master Product Version Information
Index Name Description | Data Type Mark Default
Value
100B:00 Software Number of USINT RO 0x04
version sub-indexes
100B:01 App version | Application UDINT RO 0x10100000
software
version
100B:02 FPGA version | FPGA UDINT RO 0x10100000
software
version
100B:03 IOLM version | Software UDINT RO 0x0305
version of 10-
Link master
Index 0x1018 EtherCAT Slave Identification Information
Index Name Description | Data Type Mark Default
Value
1018:00 Identity Number of USINT RO 0x04 (4dec)
sub-indexes
1018:01 Vendor ID Vendor ID of | UDINT RO 0x00100000
EtherCAT
slave
1018:02 Product code | Product code | UDINT RO 0x10F42EE1
of EtherCAT
slave
1018:03 Revision Firmware STRING(11) RO 1.1.0.0
version of
product
application

-66-




1018:04 Serial Serial UDINT RO 0x15FA66
number number
Index 0x10F3 Diagnosis History
Index Name Description |Data Type Mark Default
Value
10F3:00 Diagnosis Number of USINT RO 0x16
history sub-indexes
10F3:01 Maximum Maximum USINT RO 0x14 (20dec)
message number of
diagnosis
messages
10F3:02 Newest Sub-index of | USINT RO 0x00000000
message the latest (0dec)
diagnosis
message
10F3:03 Newest Latest USINT RW 0x00000000
acknowl- acknowl- (0dec)
edged edged
message message
10F3:04 New message | New BOOL RO 0
available diagnosis
information
10F3:05 Flags Settings for | UINT RW 0x00000000
sending and (0dec)
storing
diagnosis
messages
10F3:06 Diagnosis Diagnosis ARRAY [0..27] |RO 0x00000000
message 01 | message 1 OF BYTE (0dec)
10F3:40 Diagnosis Diagnosis ARRAY [0..27] |RO 0x00000000
message 64 | message 64 | OF BYTE (0dec)
Index 0x3010 ESC Port 0 Error Counter
Index Name Description |Data Type Mark Default
Value
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3010:00 Port0 error Number of USINT RO 0x04 (4dec)
counter sub-indexes
3010:01 Port0 invalid | Number of USINT RO 0x00 (0dec)
frame invalid
counter frames for
ESC port 0
3010:02 Port0 Rx error | Number of USINT RO 0x00 (0dec)
counter error frames
for ESC port 0
3010:03 Port0 Number of USINT RO 0x00 (0dec)
forwarded Rx |loopback
error counter | error frames
for ESC port 0
3010:04 Port0 lost link | Number of USINT RO 0x00 (0dec)
counter lost frames
for ESC Port 0
Index 0x3011 ESC Port 0 Error Counter
Index Name Description |Data Type Mark Default
Value
3011:00 Portl error Number of USINT RO 0x04 (4dec)
counter sub-indexes
3011:01 Portl invalid | Number of USINT RO 0x00 (0dec)
frame invalid
counter frames for
ESC port 1
3011:02 Portl Rx error | Number of USINT RO 0x00 (0dec)
counter error frames
for ESC port 1
3011:03 Portl Number of USINT RO 0x00 (0dec)
forwarded Rx | loopback
error counter | error frames
for ESC port 1
3011:04 Portl lost link | Number of USINT RO 0x00 (0dec)
counter lost frames
for ESC Port 1

Index 0x3012 ESC Error Counter
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Index Name Description | Data Type Mark Default
Value

3012:00 ESC error Number of USINT RO 0x04 (4dec)
counter sub-indexes

3012:01 ECAT ECAT USINT RO 0x00 (0dec)
processing processing
unit error unit error
counter counter

3012:02 PDI error PDI error USINT RO 0x00 (0dec)
counter counter

3012:03 Watchdog Number of USINT RO 0x00 (0dec)
counter watchdogs
process data | for process

data

3012:04 Watchdog Number of USINT RO 0x00 (0dec)

counter PDI PDI
watchdogs
Index 0x3016 Station Address
Index Name Description |Data Type Mark Default
Value

3016:00 Station Number of USINT RO 0x04 (4dec)
address sub-indexes

3016:01 Rotary switch | DIP switch USINT RO 0x00 (0dec)
value value

3016:02 Configured Configured USINT RO 0x00 (0dec)
station station
address address

3016:03 Configured Configured USINT RO 0x00 (0dec)
station alias | station alias

3016:04 Alias in Alias in USINT RO 0x00 (0dec)
EEPROM EEPROM

The following table lists configuration data of the |0-Link port.

Index 0x80n0 Ch.n 10-Link Port Configuration Data (for0 < n < 7)

Index

Name Description

Data Mark
Type

Default Value
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0x80- 10 Number of sub-indexes USINT |RW | 0x28 (40dec)
n0:00 Settings
Ch.1-8
0x80- Device ID | Device ID of 10-Link device UDINT |RW | 0x00000000
n0:04 (0dec)
0x80- Vendor ID |Vendor ID of 10-Link device UDINT |RW | 0x00000000
n0:05 (0dec)
0x80- Product | Product ID of 10-Link device USINT |RW | 0x00000000
n0:06 ID (0dec)
0x80- Serial Serial number of 10-Link device USINT |RW | 0x00000000
n0:08 number (0dec)
0x80- 10-Link Revision of specification for 0-Link |USINT |RW | 0x00 (0Odec)
n0:20 revision | device communication
o Bit 0 to bit 3: Minor revision
o Bit 4 to bit 7: Major revision
0x80- Frame Reserved USINT |RW | 0x00 (Odec)
n0:21 capability
0x80- Min cycle | Cycle time® between 10-Link USINT |RW | 0x00 (0Odec)
n0:22 time master and slave, transmitted by
10-Link data frames of minimum
cycle
o Bit 6 and bit 7: Time base
e Bit 0 and bit 5: Scaling factor
o 0x00: The I0-Link master
automatically uses the update
time of the 10-Link device.
0x80- Offset Reserved USINT |RW | 0x00 (Odec)
n0:23 time
0x80- Process | Number of bits in input process USINT |RW | 0x00 (0dec)
n0:24 datain data transmitted by |0-Link data
length frames, recorded as 255 for 256 bits
0x80- Process | Number of bits in output process USINT |RW | 0x00 (0dec)
n0:25 data out |data transmitted by 10-Link data
length frames, recorded as 255 for 256 bits
0x80- Compati- | Reserved UINT |RW | 0x0000 (Odec)
n0:26 ble ID
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0x80- Reserved | Reserved UINT RW | 0x0000 (0dec)
n0:27

0x80- Master Bit 0 to bit 3: UINT |RW | 0x0000 (0dec)
n0:28 control

0: Port not used

1: Port configured as DI mode

2: Port configured as DO mode

3: Port configured as 10-Link
automatic mode

4: Port configured as 10-Link
verification mode

Bit 4 to bit 7:

0: Process data invalid upon
network disconnection

1: Output 0 upon network
disconnection

2: Output last cycle upon network
disconnection

Bit 8 to bit 15:

0: Device parameter verification
disabled

1: V1.0 verification for Vendor/
Device ID

2: V1.1 verification for Vendor/
Device ID

3: Slave configuration data backup
and restoration enabled

4: Slave configuration data
restoration only enabled

*V1.0 and V1.1 indicate the [0-Link
slave protocol stack versions.
*When using modes 3 and 4, the
port must be configured as
configuration mode.

Index 0x90n0 Ch.n 10-Link Port Configuration Data (for0 < n < 7)

Index

Name

Description

Data
Type

Mark

Default Value
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0x90- 10 Number of sub-indexes USINT 0x28 (40dec)
n0:00 Settings
Ch.1-8
0x90- Device ID | Retrieved device ID of I0-Link slave | UDINT 0x00000000
n0:04 (0dec)
0x90- Vendor ID | Retrieved vendor ID of 10-Link slave | UDINT 0x00000000
n0:05 (0dec)
0x90- Product | Retrieved product ID of 10-Link USINT 0x00000000
n0:06 ID slave (Functionality not (0dec)
implemented)
0x90- Serial Retrieved serial number of 10-Link | USINT 0x00000000
n0:08 number | slave (Functionality not (0dec)
implemented)
0x90- 10-Link Revision of specification for [0-Link | USINT 0x00 (0dec)
n0:20 revision | device communication
o Bit 0 to bit 3: Minor revision
o Bit 4 to bit 7: Major revision
0x90- Frame Reserved USINT 0x00 (0dec)
n0:21 capability
0x90- Min cycle | Cycle time® between 10-Link USINT 0x00 (0dec)
n0:22 time master and slave, transmitted by
10-Link data frames of minimum
cycle
o Bit 6 and bit 7: Time base
o Bit 0 and bit 5: Scaling factor
0x90- Offset Reserved USINT 0x00 (0dec)
n0:23 time
0x90- Process | Retrieved number of bits in input USINT 0x00 (0dec)
n0:24 datain process data transmitted by 10-Link
length data frames, displayed as 255 for
256 bits
0x90- Process |Retrieved number of bits in output | USINT 0x00 (0dec)
n0:25 dataout | process data transmitted by 10-Link
length data frames, displayed as 255 for

256 bits
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0x90- Compati- | Reserved UINT R 0x0000 (0dec)
n0:26 ble ID

0x90- Reserved | Reserved UINT R 0x0000 (0dec)
n0:27

(DFor the cycle time, refer to the table below.

Time Base Code

Time Base Value

Calculation Method

Cycle Time

00

0.1 ms

Multiplier x Time
Base

0.4 ms to 6.3 ms

01 0.4 ms 6.4 ms + Multiplierx |6.4 msto 31.6 ms
Time Base

10 1.6 ms 32.0 ms + Multiplier x |32.0 ms to 132.8 ms
Time Base

11 Reserved Reserved Reserved

6.2  Configuration Data for Process Data Communication

In EtherCAT PDO communication, management is divided into three parts: PDO
assignment, PDO mapping, and process data object dictionary. PDO assignment and
PDO mapping are described and sampled as follows:

B PDO assignment

PDO assignment is used to configure PDO mapping, and is divided into two object
dictionaries: Receive PDO assignment and Transmit PDO assignment, with
corresponding indexes of 0x1C12 and 0x1C13 respectively.

Index 0x1C12 RxPDO Assignment

Index Name Description Data Type Default Value

0x1C12:00 Sub-index 00 Output process | USINT 0x08 (8dec)
data assignment

0x1C12:01 Sub-index 01 Index 1 output | DT1C12ARR 0x1600
process data (5632dec)
assignment

0x1C12:02 Sub-index 02 Index 2 output | DT1C12ARR 0x1601
process data (5633dec)
assignment
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0x1C12:03 Sub-index 03 Index 3 output | DT1C12ARR 0x1602
process data (5634dec)
assignment

0x1C12:04 Sub-index 04 Index 4 output | DT1C12ARR 0x1603
process data (5633dec)
assignment

0x1C12:05 Sub-index 05 Index 5 output | DT1C12ARR 0x1604
process data (5634dec)
assignment

0x1C12:06 Sub-index 06 Index 6 output | DT1IC12ARR 0x1605
process data (5635dec)
assignment

0x1C12:07 Sub-index 07 Index 7 output | DT1IC12ARR 0x1606
process data (5634dec)
assignment

0x1C12:08 Sub-index 08 Index 8 output | DT1C12ARR 0x1607
process data (5635dec)
assignment

Index 0x1C13 TxPDO Assignment

Index Name Description Data Type Default Value

0x1C13:00 Sub-index 00 Input process USINT 0x08 (8dec)
data assignment

0x1C13:01 Sub-index 01 Index 1 input DT1C13ARR 0x1A00
process data (6656dec)
assignment

0x1C13:02 Sub-index 02 Index 2 input DT1C13ARR 0x1A01
process data (6657dec)
assignment

0x1C13:03 Sub-index 03 Index 3 input DT1C13ARR 0x1A02
process data (6657dec)
assignment

0x1C13:04 Sub-index 04 Index 4 input DT1C13ARR 0x1A03
process data (6658dec)
assignment
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0x1C13:05 Sub-index 05 Index 5 input DT1C13ARR 0x1A04
process data (6658dec)
assignment

0x1C13:06 Sub-index 06 Index 6 input DT1C13ARR 0x1A05
process data (6659dec)
assignment

0x1C13:07 Sub-index 07 Index 7 input DT1C13ARR 0x1A06
process data (6659dec)
assignment

0x1C13:08 Sub-index 08 Index 8 input DT1C13ARR 0x1A07
process data (6660dec)
assignment

B PDO mapping

PDO mapping is used to map the process data object dictionary required for
communication. The mapping types are categorized into Receive PDO mapping
(RxPDO mapping) and Transmit PDO mapping (TxPDO mapping), with index ranges of
0x1600-0x17FF and 0x1A00-0x1BFF respectively.

The object dictionary for PDO mapping contains the indexes, sub-indexes, and data
lengths of process data objects required for PDO communication. Its basic structure is

as follows:

Bit 31 ‘16 15 \ ‘8 7 \o

De- Index Sub-index Object length

scrip-

tion

Index 0x1A0n Ch.n Input Process Data Mapping (for0 < n < 7)

Index Name Description Data Type Default Value

0x1A0n:00 Sub-index 00 Input process USINT 0x00 (0dec)
data mapping

0x1A0n:01 Sub-index 01 Index 1 input UDINT 0x70n0:01.08
process data
mapping

-75-




0x1A0n:40

Sub-index 64

Index 64 input
process data
mapping

UDINT

0x70n0:40.08

Index 0x1A10 Pin2 Input Process Data Mapping (8 Ch)

Index

Name

Description

Data Type

Default Value

0x1A10:00

Sub-index 00

Pin2 input
process data
mapping

USINT

0x08 (8dec)

0x1A10:01

Sub-index 01

Pin2 input
process data
mapping
through channel
0

BIT

0x2000:01.01

0x1A10:02

Sub-index 02

Pin2 input
process data
mapping
through channel
1

BIT

0x2010:01.01

0x1A10:03

Sub-index 03

Pin2 input
process data
mapping
through channel
2

BIT

0x2020:01.01

0x1A10:04

Sub-index 04

Pin2 input
process data
mapping
through channel
3

BIT

0x2030:01.01

0x1A10:05

Sub-index 05

Pin2 input
process data
mapping
through channel
4

BIT

0x2040:01.01

0x1A10:06

Sub-index 06

Pin2 input
process data
mapping
through channel
5

BIT

0x2050:01.01
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0x1A10:07

Sub-index 07

Pin2 input
process data
mapping
through channel
6

BIT

0x2060:01.01

0x1A10:08

Sub-index 08

Pin2 input
process data
mapping
through channel
7

BIT

0x2070:01.01

Index 0x1A13 Pin1 Short-Circuit Status Process Data Mapping (8 Ch)

Index

Name

Description

Data Type

Default Value

0x1A13:00

Sub-index 00

Pinl short-
circuit status
process data
mapping

USINT

0x08 (8dec)

0x1A13:01

Sub-index 01

Pinl short-
circuit status
process data
mapping
through channel
0

BIT

0x2001:02.01

0x1A13:02

Sub-index 02

Pinl short-
circuit status
process data
mapping
through channel
1

BIT

0x2011:02.01

0x1A13:03

Sub-index 03

Pinl short-
circuit status
process data
mapping
through channel
2

BIT

0x2021:02.01
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0x1A13:04

Sub-index 04

Pinl short-
circuit status
process data
mapping
through channel
3

BIT

0x2031:02.01

0x1A13:05

Sub-index 05

Pinl short-
circuit status
process data
mapping
through channel
4

BIT

0x2041:02.01

0x1A13:06

Sub-index 06

Pinl short-
circuit status
process data
mapping
through channel
5

BIT

0x2051:02.01

0x1A13:07

Sub-index 07

Pinl short-
circuit status
process data
mapping
through channel
6

BIT

0x2061:02.01

0x1A13:08

Sub-index 08

Pinl short-
circuit status
process data
mapping
through channel
7

BIT

0x2071:02.01

Index 0x1A14 System Hardware Status Monitoring Process Data Mapping

Index Name Description Data Type Default Value
0x1A14:00 Sub-index 00 System USINT 0x03 (3dec)
hardware
monitoring

status process
data mapping
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0x1A14:01

Sub-index 01

System power
supply voltage
monitoring

status process
data mapping

UDINT

0x2A02:01.08

0x1A14:02

Sub-index 02

Actuator power
supply voltage
monitoring
status process
data mapping

UDINT

0x2A02:02.08

0x1A14:03

Sub-index 03

MCU internal
temperature
monitoring
status process
data mapping

UDINT

0x2A02:03.08

Index 0x1A80 Ma

ster-Slave Communication Status Monitoring Process Data Mapping

Index

Name

Description

Data Type

Default Value

0x1A81:00

Sub-index 00

Master-slave
communication
status
monitoring
process data
mapping

USINT

0x08 (8dec)

0x1A81:01

Sub-index 01

Master-slave
communication
status
monitoring
process data
mapping
through channel
0

UDINT

0xF100:01.08

0x1A81:02

Sub-index 02

Master-slave
communication
status
monitoring
process data
mapping
through channel
1

UDINT

0xF100:02.08
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0x1A81:03

Sub-index 03

Master-slave
communication
status
monitoring
process data
mapping
through channel
2

UDINT

0xF100:03.08

0x1A81:04

Sub-index 04

Master-slave
communication
status
monitoring
process data
mapping
through channel
3

UDINT

0xF100:04.08

0x1A81:05

Sub-index 05

Master-slave
communication
status
monitoring
process data
mapping
through channel
4

UDINT

0xF100:05.08

0x1A81:06

Sub-index 06

Master-slave
communication
status
monitoring
process data
mapping
through channel
5

UDINT

0xF100:06.08

0x1A81:07

Sub-index 07

Master-slave
communication
status
monitoring
process data
mapping
through channel
6

UDINT

0xF100:07.08
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0x1A81:08 Sub-index 08

Master-slave
communication
status
monitoring
process data
mapping
through channel
7

UDINT

0xF100:08.08

Index 0x160n Ch.n Output Process Data Mapping (for0 < n < 7)

Index Name

Description

Data Type

Default Value

0x160n:00 Sub-index 00

Output process
data mapping

USINT

0x00 (0dec)

0x160n:01 Sub-index 01

Index 1 output
process data

mapping

UDINT

0x60n0:01.08

0x160n:20 Sub-index 32

Index 32 output
process data
mapping

UDINT

0x60n0:40.08

Index 0x1620 Pin2 Output Process

Data Mapping (8

ch)

Index Name

Description

Data Type

Default Value

0x1620:00 Sub-index 00

Pin2 output
process data

mapping

USINT

0x08 (8dec)

0x1620:01 Sub-index 01

Pin2 output
process data
mapping
through channel
0

BIT

0x3008:01.01

0x1620:02 Sub-index 02

Pin2 output
process data
mapping
through channel
1

BIT

0x3018:01.01
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0x1620:03 Sub-index 03 Pin2 output BIT 0x3028:01.01
process data
mapping
through channel
2

0x1620:04 Sub-index 04 Pin2 output BIT 0x3038:01.01
process data
mapping
through channel
3

0x1620:05 Sub-index 05 Pin2 output BIT 0x3048:01.01
process data
mapping
through channel
4

0x1620:06 Sub-index 06 Pin2 output BIT 0x3058:01.01
process data
mapping
through channel
5

0x1620:07 Sub-index 07 Pin2 output BIT 0x3068:01.01
process data
mapping
through channel
6

0x1620:08 Sub-index 08 Pin2 output BIT 0x3078:01.01
process data
mapping
through channel
7

6.3 10-Link Slave Configuration Data

Index 0x40n0 Ch.n 10-Link Port Slave Configuration Parameter Read/Write (for 0 < n
<7)

Index |Name Description Data Type Mark | De-
fault
Value
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0x40- subin- Number of sub-indexes USINT RO 0x07
n0:00 dex0 (7dec)
0x40- | Control | e 0: No operation UDINT RW | 0x00
no:01 o 0 to 2: Write parameter (0dec)

o 0to 3: Read parameter
0x40- |Status | 0x00:Noerror UDINT RW | 0x00
n0:02 o 0x02: Read success (0dec)

o 0x40: Error
0x40- Index Slave index USINT RW 0x00
n0:03 (0dec)
0x40- Subindex | Slave sub-index USINT RW 0x00
n0:04 (0dec)
0x40- Length Data length (unit: byte) UINT RW 0x00
n0:05 (0dec)
0x40- Data Data ARRAY [0..31] RW 0x00
n0:06 OF BYTE (0dec)
0x40- Error o 0x1: Operation not supported UINT RO 0x00
n0:07 Code o 0x3: Device access failure (0dec)

o 0x4: Operation unauthorized

o 0x5: Slave device not in OP state

o 0x34: length error

o 0x36: Invalid operation due to

busy master

o 0x39: Port disabled

6.4 Process Data

The input data of the 10-Link master represents the TxPDO of the |0-Link slave. If an
10-Link slave with TxPDO is connected, the 10-Link master port must be configured
with a mode with input data. For the definition of TXPDO data of the 10-Link slave, see
the following table. N represents the port number of the I0-Link master.

Index 0xF100 Channel N I/O-Link Communication Status (for0 < n < 7)

Index

Name

Description

Data Type

Default Value

0xF100:00

Sub-index 00

supported

Highest sub-index

USINT

0x08 (8dec)
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0xF100:01

Sub-index 01

0xF100:08

Sub-index 08

Master and slave
communication
status display

Bit 0 to bit 3: 10-
Link status

0: Port inactive
1: Input mode
2: Output mode

3: Communication
oP

4: Communication
fault

Bit 4 to bit 7:
Error code

00: No error

1: Watchdog error
2: Buffer overflow
3: Invalid device
ID

4: Invalid vendor
ID

5: Inactive version
6: Invalid frame
function

7: Invalid cycle
time

8: Invalid input
process data
length

9: Invalid output
process data
length

10: No device
detected

11:/

USINT

0x00 (0dec)

USINT

0x00 (0dec)

Index 0x20n0 Ch.n Pin2 Status Monitoring Input Process Data (for 0 < n < 7)
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Index

Name

Description

Data Type

Default Value

0x20n0:00

Sub-index 00

Highest sub-index
supported

USINT

0x02 (2dec)

0x20n0:01

Sub-index 01

Pin2 input process
data

o 0: Inactive

o 1: Active

USINT

0x00 (0dec)

0x20n0:02

Sub-index 02

Short circuit

status when Pin2

is configured as

output

e 0: No short
circuit
information

o 1: Short circuit

0x20n0

USINT

0x00 (0dec)

Index 0x20n1 Ch

.n Pin4 and Pin1 Short-Circuit Status Monitoring (for0 < n < 7)

Index

Name

Description

Data Type

Default Value

0x20n1:00

Sub-index 00

Highest sub-index
supported

USINT

0x02 (2dec)

0x20n1:01

Sub-index 01

Short circuit

status when Pin4

is configured as

output

o 0: No short
circuit
information

o 1: Short circuit

USINT

0x00 (0dec)

0x20n1:02

Sub-index 02

Pin1 short circuit

state

e 0: No short
circuit
information

e 1: Short circuit

USINT

0x00 (0dec)

Index 0x2A02 Hardware Status Monitoring
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Index Name Description Data Type Default Value
0x2A02:00 System Highest sub-index | USINT 0x03 (3dec)
hardware supported
monitor
0x2A02:01 System Actuator power USINT 0x00 (0dec)
hardware supply voltage
monitor_UA detection
status_2A02_01 0 00: 18V < UA <
30.2V
e 01:11V<UA<
18V
e 10: UA>30.2V
e 11: UA<11V
0x2A02:02 System System power USINT 0x00 (0dec)
hardware supply voltage
monitor_US detection
status_2A02_02 0 00: 18V < US <
30.2V
e 01: 11V<US<
18V
e 10: US>30.2V
e 11: US<11V
0x2A02:03 System MCU internal USINT 0x00 (0dec)
hardware temperature
monitor_ detection
Temperature © 00: 0°C <
state_2A02_03
Internal

temperature <
85°C

e 01: Internal
temperature <
0°C

o 10: Internal
temperature >
85°C

o 11: Reserved

Index 0x30n8 Ch.n Pin2 DO mode output process data (for0 < n < 7)
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Index Name Description Data Type Default Value

0x30n8:00 Sub-index 00 Highest sub-index | USINT 0x01 (1dec)
supported

0x30n8:01 Sub-index 01 Pin2 output BIT 0
process data
o 0: Inactive
o 1: Active

Index 0x60n0 Ch.n 10-link Input Process Data (for0 < n < 7)

Index Name Description Data Type Default Value

0x60n0:00 Sub-index 00 Highest sub-index | USINT 0x00 (0dec)
supported

0x60n0:01 TxPDO 01 10-Link input UDINT 0x00 (0dec)
process data [00]

0x60Nn0:20 TxPDO 32 10-Link input UDINT 0x00 (0dec)
process data [32]

Index 0x70n0 Ch. n output process data (for0 <n<7)

Index Name Description Data Type Default Value

0x70n0:00 Sub-index 00 Highest sub-index | USINT 0x00 (0dec)
supported

0x70n0:01 RxPDO 01 10-Link output UDINT 0x00 (0dec)
process data [00]

0x70n0:20 RxPDO 32 10-Link output UDINT 0x00 (0dec)

process data [32]

The following table lists configuration data of the I0-Link port.

Index 0x20n3 Ch. n Pin4 used as the configuration parameter in DO mode (for 0 < n

<7)

Index Name

Description

Data
Type

Mark

Default Value
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0x20- 1/0 Number of sub-indexes USINT |RW  |0x1 (1dec)
n3:00 setting of

channels

1to8
0x20- Pin4 Pin4 is configured as the preset UDINT |RW | 0x00 (Odec)
n3:01 safety value for the safety state upon

state output.

o 0x00: Output 0 upon
communication error

e 0x01: Output 1 upon
communication error

e 0x02: Last output value used upon
communication error

Index 0x20n2 Ch. n Pin2 used as the configuration parameter in DO mode (for 0 < n

<7)
Index Name Description Data Mark | Default Value
Type

0x20- 1/0 Number of sub-indexes USINT |RW 0x1 (1dec)
n2:00 setting of

channels

1to8
0x20- Pin2 Bit0 to Bitl UDINT |RW | 0x00 (0dec)
n2:01 safety e 0: Output 0 upon communication

state

error

e 1: Output 1 upon communication
error

e 2: Last output value used upon
communication error

Bit2

o 0: DO controlled by process data
upon normal communication

¢ 1: DO forced output upon normal
communication
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