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1 Product Overview

1.1 Product Introduction

I0-Link is the world's first standardized cross-vendor I/O technology (IEC 61131-9), an open standard
serial communication protocol. The IOL7A-A8C-M12 is an 8-channel 10-Link analog module that
supports analog voltage and current input/output compatibility. As an 10-Link slave, it can connect to any
brand of 10-Link master, fulfilling users' needs for acquiring process data, diagnostics, and configuration

data transmission.

1.2 Product Features

With an IP67 protection rating, it is suitable for harsh industrial environments.

Analog voltage and current compatible, input and output compatible.

The wiring is simple and quick, and it can simultaneously provide power and transmit data.
It is designed using the 10-Link v1.1.3 specification.

It can connect to various 10-Link standard devices and standard analog signals.

LED status display, channel protection, and diagnostics.
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2 Naming Rules

2.1 Naming Rules

IOL7A-A8C-M12
M @ GG (6

Serial . L.

Meaning Value description
Number

Product )
(1) IOL: Short for 10-Link

Technology
(2) Protection level 7A: |IP67
3) Types of 1/0 | A: Analog

modules Default: Digital
@ Input channel | Analog: 0, 8

points Digital: 00, 16

Analog: 0, 8

Output  channel o
(5) ) Digital: 00, 16

points . .

C: Configurable input/output channels
(6) I/0 interface M12 M8
2.2 Model List

model Product Description
IOL7A-A8C-M12 8-channel analog voltage and current input/output compatible module, IP67
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3 Panel

3.1 Module structure
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3Panel

3.2 Indicator light function

Logo Color State Status Description
o Bright Power supply is normal
Power indicator - -
. green L The product is not powered on or the power supply is
light US Extinguish
abnormal.
. Bright Power supply is normal
Power indicator " Juct i " r m v
reen e product is not powered on or the power su is
light UA 9 Extinguish P P P PPY
abnormal.
Bright Communication not connected/Firmware online
ri
Communication 9 upgrade
- green - T
indicator R blinking Communication is normal
Extinguish Power supply abnormality
Fault indicator q Bright |O-Link communication failure
re
light E Extinguish No abnormalities
Bright The module channel has a signal input.
Input channel - - -
Lo green L The module channel has no signal input or the signal
indicator Extinguish . .
input is abnormal.
Bright The module channel has signal output.
Output channel - -
Lo green L The module channel has no signal output or the signal
indicator Extinguish .
output is abnormal.
4 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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3Panel

3.3 10-Link Interface Definition

10-Link interface connection view (Class-A
port, pin end)

Definitions

Pin Function

1 Power supply voltage, +24V

2 NC

3 0V,Power supply GND

4 C/Q, 10-Link data transmission channels

3.4 1/0 interface definition

1/0 interface connection view (M12, hole end)

Definitions

Pin

Function

Power supply voltage, +24V

Signal Input/Output Al/AO+

Power supply GND, OV

Signal Input/Output Al/AO

nnihlw|N| =

Shielded PE
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4 Product Parameters

4 Product Parameters

4.1 General parameters

Communication parameters

Product Model

IOL7A-A8C-M12

Vendor ID

1320 (0x0528)

Vendor Name SOLIDOT

10-Link version V1.1.3
Communication rate COM3 (230.4kbps)
Minimum cycle time 2000us

Process data uplink 18 bytes
Downlink process data 16 bytes

Interface type

M12-A, 4-pin, pin tip

Cable length

<20m (between HUB and main station)

Electrical parameters

Operating voltage (V)

24 VDC (18V ~30.2V)

configurable

Current loss (mA) No-load: 70mA
Configurable inputs and yes

outputs

Voltage and current are yes

Input/output interfaces

M12-A, 5-pin, pin end

Number of input channels Maximum 8
Number of output channels Maximum 8
Over/under voltage 18V ~30.2V
monitoring

Short circuit and overload support
protection

Firmware upgrade support
Data storage support

6 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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4 Product Parameters

Power supply output current

100mA

Communication status

LED indicator

General technical parameters

Specifications and dimensions | 165 x 58 x 30.5mm
weight 380g

Operating temperature -25°C to +70°C
Storage temperature -40°C~+85°C

relative humidity 95%, no condensation
Altitude <£2000m

Protection level IP67

Overvoltage category I

Pollution level Level 2

Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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4.2 Analog parameters

Analog input
Enter points Maximum 8 Maximum 8
Input type Voltage type Current type
. Disable, OV~10V, OV~5V, 1V~5V, 0OmA~20mA, 4mA~20mA
Input signal N . ;
(The range is adjustable, with the default value being 0V~10V)
Input signal type single-ended signal
Channel reaction time 100us/8ch
resolution 16 bits
Samplin rate full
Ping ( <1ksps
channel)
accuracy 10.1% at 25°C, +0.3% over the entire temperature range.
Input filtering support
Smooth series 1~200
Input impedance (voltage
P P ( 9 >175kQ -
type)
Input impedance (current
P P ( - £200Q
type)
Maximum allowable
voltage for the channel 30V -
(voltage type)
Maximum allowable
current for the channel - 30mA
(current type)
Input overload protection Support clamp protection Supports rate limiting protection
Input protection 30V +30mA
Isolation and withstand
500vDC
voltage
Rated current
. 80mA 80mA
consumption
Power consumption 2W 2W
Analog output
Output points Maximum 8 Maximum 8
Output type Voltage type Current type
. Disable, OV~10V, OV~5V, 1V~5V, 0mA~20mA, 4mA~20mA
Output signal )
(Adjustable measurement range)
Channel reaction time 200us/8ch
resolution 13 bits
accuracy +0.1% at 25°C, £0.3% over the entire temperature range.
Load impedance (voltage | =2kQ (1kQ accuracy: 0.3% at 25°C,
type) +0.5% at all temperatures)

8 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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4 Product Parameters

Load impedance (current
type)

<500Q

Output protection

(all with automatic recovery mechanisms).

Overload protection, open circuit protection, and short circuit protection

Isolation and withstand

500vDC

voltage
Rated current

. 100mA 200mA
consumption
Power consumption 2.5W 5w
Clearing and retaining
optional  functions in support

non-OP state

4.2.1 Voltage and current range selection table

Voltage and current range selection and code value range
Range . Code Voltage and current Voltage and current Code value
. Measuring . . . .
selectio value input calculation output calculation mapping
n range range formulas formulas table
0 Disable indicates that the channel is not enabled.
1 OV~10V | 0~27648 | D=(27648/10)*U U=(D*10)/27648
(default)
2 ov~10V 0~32767 | D=(32767/10)*U U=(D*10)/32767 SeeCode
3 0V~5Vv 0~27648 | D=(27648/5)*U U=(D*5)/27648 value
4 0V~5Vv 0~32767 | D=(32767/5)*U U=(D*5)/32767 tables
5 1V~5V 0~27648 | D=(27648/4)*U-6912 | U=(D+6912)*4/27648 4.22~4.25
6 O0mA~20mA | 0~27648 | D=(27648/20)*I I=(D*20)/27648
7 4mA~20mA | 0~27648 | D=(27648/16)*1-6912 | I=((D+6912)*16)/27648

Note: D represents code value, U represents voltage, | represents current, and the default analog range is

1: 0V~10V (0~27648).

Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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4 Product Parameters

4.2.2 Voltage Input Code Value Table

ran ovV~10V ovV~10V oV~5V oV~5V 1V~5V
ge 0~27648 0~32767 0~27648 0~32767 0~27648
Volta
ge code value code value code value code value code value
0 0 0 0 0 -
0.296 818 970 1637 1940 -4866
1 2765 3277 5530 6554 0
2 5530 6554 11060 13107 6912
3 8294 9830 16588 19661 13824
4 11059 13107 22118 26214 20736
5 13824 16384 27648 32767 27648
5.5 15206 18022 30413 - 31104
5.704 15770 18690 - - 32514
6 16589 19661 - - -
7 19354 22937 - - -
8 22118 26214 - - -
9 24883 29491 - - -
10 27648 32767 - - -
Code Code value Code value code code code
value =(27648/10)*V | =(32767/10)*V | value=(27648/5 | value=(32767/5 | value=(27648/4
formula | oltage oltage )*Voltage )*Voltage )*Voltage-6912
Voltage Voltage =(Code | Voltage =(Code Voltage=(code
formula value * 10) value * 10) Voltage=(code | Voltage=(code | value+6912)*4/
/27648 /32767 value*5)/27648 | value*5)/ 32767 | 27648

Note: @ When the voltage input range is selected as 0V~5V (0~27648), overshoot, overflow, and

overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds the

range, and the normal calculated code value is displayed within 0V~5.5V. Overflow is displayed as 32767.

®@ When the voltage input range is selected as 0V~5V (0~32767), overflow and overflow alarm

functions are supported. When overflow occurs, the display is 32767.

® Voltage input range selection: 1V~5V (0~27648It supports overshoot, overflow, and overflow

alarm functions. Overshoot occurs when the channel input range exceeds the range, triggering an

overshoot alarm.0.296VThe calculated code value is displayed within ~5.704V. Overflow or overflow will

be displayed as -32768/32767.

10
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4 Product Parameters

4.2.3 Voltage output code value table

ran ovV~10V ovV~10V oV~5V oV~5V 1V~5V
ge 0~27648 0~32767 0~27648 0~32767 0~27648
Volta
ge code value code value code value code value code value
0 0 0 0 0 -
1 2765 3277 5530 6554 0
2 5530 6554 11060 13107 6912
3 8294 9830 16588 19661 13824
4 11059 13107 22118 26214 20736
5 13824 16384 27648 32767 27648
6 16589 19661 - - -
7 19354 22937 - - -
8 22118 26214 - - -
9 24883 29491 - - -
10 27648 32767 - - -
Code Code value Code value code code code
value =(27648/10)*V | =(32767/10)*V | value=(27648/5 | value=(32767/5 | value=(27648/4
formula oltage oltage )*Voltage )*Voltage )*Voltage-6912
Voltage =(Code | Voltage =(Code Voltage=(code
Voltage Voltage=(code | Voltage=(code
formula | Ve 10 value * 10 value*s)/27648 | value*s)y 32767 | e 01
/27648 /32767 27648

Note: @The voltage output setting code value will not respond if it exceeds the range code value.

11
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4 Product Parameters

4.2.4 Current Input Code Value Table

4mA~20mA OmA~20mA
range
S 0~27648 0~27648
code value code value

0 - 0
1 - 1382

1.19 -4856 1645
2 -3456 2765
3 -1728 4147
4 0 5530
5 1728 6912
6 3456 8294
7 5184 9677
8 6912 11059
9 8640 12442
10 10368 13824
11 12096 15206
12 13824 16589
13 15552 17971
14 17280 19354
15 19008 20736
16 20736 22118
17 22464 23501
18 24192 24883
19 25920 26266
20 27648 27648

22.81 32504 31533

23.52 - 32514

Code value = (27648/16) * current -
Code value formula 6912 Code value = (27648/20) * current
Current = ((Code value + 6912) * 16) /
Current formula 27648 Current = ((code value * 20) / 27648

Note: @ When the current input range is selected as 4mA~20mA (0~27648), overshoot, overflow, and

overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds the

range, and the normal calculated code value is displayed within the range of 1.19mA~22.81mA. Overflow

occurs when the channel input current is greater than 22.81mA, and the maximum overshoot code value

of 32767 is displayed, along with an alarm. Underflow occurs when the input current is less than 1.19mA,

and the minimum overshoot code value of -32768 is displayed.

®@ When the current input range is selected from OmA to 20mA (0~27648), overshoot, overflow, and

overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds the

range, and the normal calculated code value is displayed within the range of OmA to 23.52mA. Overflow

12 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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occurs when the channel input current exceeds 23.52mA, and the maximum overshoot code value of

32767 is displayed, along with an alarm.

4.2.5 Current output code value table

4mA~20mA OmA~20mA
range
G- 0~27648 0~27648
code value code value

0 - 0

1 - 1382

2 - 2765

3 - 4147

4 0 5530

5 1728 6912

6 3456 8294

7 5184 9677

8 6912 11059

9 8640 12442

10 10368 13824

11 12096 15206

12 13824 16589

13 15552 17971

14 17280 19354

15 19008 20736

16 20736 22118

17 22464 23501

18 24192 24883

19 25920 26266

20 27648 27648

Code value = (27648/16) * current -
Code value formula £912 Code value = (27648/20) * current
Current = ((Code value + 6912) * 16)
Current formula /27648 Current = ((code value * 20) / 27648

Note: @The current output setting code value will not respond if it exceeds the range code value.

13 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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5 Wiring instructions

5 Wiring instructions

5.1 Outline dimension drawing

External dimensions (unit: mm)

14
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5.2 Wiring instructions

® For personal and equipment safety, it is recommended to disconnect the power supply when
performing wiring operations.

® |O-Link Master Interface: Connect the I10-Link analog HUB module to any IO-Link master product
using a standardized four-core cable.

® |/O Interface: Connect the I0-Link analog HUB module to sensors or other devices using a

standardized five-core cable.

15 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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6 Use

6.1 Parameter Description

6.1.1 Analog input/output selection Mode Configure

The I0-Link analog voltage and current compatible module can be configured with analog input or
output functions, and can be selected as Al or AO according to application needs.

. . Data Data .
index | Sub-index | property Data content Parameter Options
length | types
. Mode  Configure
0x01 R/W 8-bit USINT
Ch00
. Mode  Configure
0x02 R/W 8-bit USINT
ChO1
) Mode  Configure
0x03 R/W 8-bit USINT
Ch02
. Mode  Configure
0x04 R/W 8-bit USINT Cho3 0: Analog Input
0x0040 - 1: Analog Output; Default:
. Mode  Configure
0x05 R/W 8-bit USINT 0
Cho4
) Mode  Configure
0x06 R/W 8-bit USINT
Ch05
. Mode  Configure
0x07 R/W 8-bit USINT
Ch06
. Mode  Configure
0x08 R/W 8-bit USINT
Ch07

16 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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6.1.2 Analog range setting Range Select

The Range Select setting is used to set the range of analog signals. Each channel can be configured
individually (see details for range settings).4.2.1 Voltage and Current Range Selection Table).

. . Data Data Parameter Options
index | Sub-index | property Data content
length | types
. Range  Select
0x01 R/W 8-bit USINT
Ch00
. Range  Select
0x02 R/W 8-bit USINT
Cho01
0: Disable,
. Range  Select
0x03 R/W 8-bit USINT Choz 1: OV~10V (0~27648),
2: OV~10V (0~32767).
. Range  Select
0x04 R/W 8-bit USINT Chos 3: 0V~5V (0~27648),
0x0041 4: OV~5V (0~32767).
. Range  Select
0x05 R/W 8-bit USINT Choa 5: 1V~5V (0~27648),
R <ol 6: 0OmA~20mA (0~27648),
ange elect
0x06 R/W 8-bit USINT d 7: 4mA~20mA (0~27648);
Ch05
Default 1
. Range  Select
0x07 R/W 8-bit USINT
Ch06
. Range  Select
0x08 R/W 8-bit USINT
Ch07

6.1.3 Analog output signal clear/hold

The clear/hold function is for modules with output channels. This function configures the output
mode of the output channel when the PDO is invalid. This parameter supports the following output
states:

Clear output: When communication is disconnected, the module output channel will
automatically clear the output.

Maintain output: The module's output channel continues to output even when communication is
interrupted.

Output preset value: When communication is disconnected, the module output channel outputs

a preset value.

The analog output clear and hold function supports both module-wide settings (template mode) and
single-channel settings (single-channel mode). Any channel can be configured using either
single-channel mode or template mode, with single-channel mode having higher priority than template
mode. Specific configuration methods are shown in the table below; the default is module-wide output

clear.
Analog output module clear hold parameters
Parameter Parameter ) default
Parameter name ) Parameter value meaning
meaning values value
Template 1 Clear all channels and output.
TemplateMode o 1
mode 2 Hold all channels to maintain output.
17 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.
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3 Preset all channel output preset values
TemplateValue is the template mode value,
Single 0 meaning single-channel mode is not
TemplateValue channel enabled. 0
Chx clear/keep 1 Clear single-channel output.
configuration 2 Hold single channel to maintain output.
Preset Single Channel Output Preset Value
Single Code Output code value corresponding to
Preset Value Chx channel value current/voltage value 0
preset value range (Corresponding range code value table)

Note: When the overall module setting (template mode) is configured to 3, that is, when the full channel
output preset value is effective, the preset value is based on the preset code value of channel 0 in the
single channel preset value, and the full channel output is performed.

18 Copyright © 2025 Nanjing Solidot Electronic Technology Co., Ltd.



IOL7A-A8C-M12 Analog Voltage and Current Input/Output Compatible Module User Manual 6 Use

. . Data Data -
index Sub-index | property Data content Parameter Options
length | types
. 1: Clear, 2: Hold, 3:
0x0044 | 0x00 R/W 8-bit USINT AO TemplateMode
Preset; Default: 1
. AO TemplateValue
0x01 R/W 8-bit USINT
Ch00
. AO TemplateValue
0x02 R/W 8-bit USINT
Cho01
. AO TemplateValue
0x03 R/W 8-bit USINT
Ch02
0: TemplateValue,
. AO TemplateValue
0x04 R/W 8-bit USINT 1: Clear,
Cho03
0x0042 2: Hold,
. AO TemplateValue
0x05 R/W 8-bit USINT 3: Preset;
Ch04
Default 0
. AO TemplateValue
0x06 R/W 8-bit USINT
ChO05
. AO TemplateValue
0x07 R/W 8-bit USINT
Ch06
) AO TemplateValue
0x08 R/W 8-bit USINT
Cho7
0x01 R/W 16-bit UINT AO Preset Value Ch00
0x02 R/W 16-bit UINT AO Preset Value ChO01
0x03 R/W 16-bit UINT AO Preset Value Ch02
0x04 R/W 16-bit UINT AO Preset Value Ch03
0x0043 - 0~32767; Default 0
0x05 R/W 16-bit UINT AO Preset Value Ch04
0x06 R/W 16-bit UINT AO Preset Value Ch05
0x07 R/W 16-bit UINT AO Preset Value Ch06
0x08 R/W 16-bit UINT AO Preset Value Ch07

6.1.4 Analog input filtering

® Analog input filtering function

The analog input filtering function can internally average the data after A/D conversion to reduce the
impact of fluctuations in the input signal due to noise and other factors.

The analog input is processed by moving average with a specified number of A/D conversions.
@ Filtering function configuration

All channels share a single configuration item, with a configuration range of 1 to 200 and a

default of 10 times.

. . Data Data
index | Sub-index | property Data content
length | types
0x0045 . Analog Input Average Filter (1~200; default
0x00 R/W 8-bit USINT 10)
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6.1.5 Analog signal power-off retention

The analog parameters support the function of saving all configuration parameters of the module
when communication is interrupted due to abnormal power failure. Analog modules all support power
failure saving by default.
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6.2 Parameter configuration

EtherCAT masters support ISDU read and write operations, while PROFINET masters only support
ISDU write operations before configuration. Before any operation, the slave station's ISDU information
should be obtained; details can be found in [link to relevant documentation].6.1 Parameter Description.

1. EtherCAT Master ISDU Parameter Read/Write

Example 1Configure the IOL7A-A8C-M12 so that the first channel is an output (the remaining 7
channels are inputs by default). (See reference)6.1.1 Analog Input/Qutput Selection Mode ConfigureSet
Index to 0x0040, Subindex to 0x01, Length to 1 (0x01), Data to 01, and Control to Write.

& Precautions

® For ISDU operations, it is best to first set Control to NULL, fill in the Index, Subindex, Length, and
Data with data, and then set Control.

® Read operations do not require filling in Length and Data.

® After a write operation, the Error Code returns 0, indicating that the operation was successful and
can be verified through a readback operation.

® |f the operation returns a non-zero error code, it indicates an error. The meaning of the error code
can be used to locate the problem. See [link to error codes returned by the slave station] for

details.Appendix D.

6.3 Port 10-Link mode

€ Al ports of the EtherCAT and PROFINET master stations support 10-Link mode.

€ Taking the TwinCAT3 environment as an example, after configuring the port to 10-Link mode, the
port configuration status can be obtained by viewing "TxPDO |O-Link Status". The status definition is as
follows:Appendix B.

€ Normally, the length of the slave process data should be consistent with the configured module
data length, but compatibility is also acceptable. For example, if the slave process data input is 2 bytes,
the module can also choose to input more than 2 bytes, such as 4 bytes; however, it cannot choose to
input less than 2 bytes, as the device status will indicate an input length mismatch.

€ If the input/output process data length of the slave device is not obtained before configuring
IO-Link mode, and it is unclear how to select the corresponding module, the EtherCAT master station,
taking the TwinCAT3 environment as an example, can select any module, and the device will re-enter
the OP state to view the port Info information.

For example, in port 0, 9000:24 displays the length of the actual input process data read by the
master station from the slave station, and 9000:25 displays the length of the actual output process data
read by the master station from the slave station. The length values are referenced.Appendix CIf there is
no corresponding slave data length module, you can select a module with a length value greater than
the slave data length.
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6.4 Uplink and downlink process data

type Data length | Data content Range of values
2 bytes Channel 0 (Analog Input Code Value) | -32768~32767
2 bytes Channel 1 (Analog Input Code Value) | -32768~32767
2 bytes Channel 2 (Analog Input Code Value) | -32768~32767
2 bytes Channel 3 (Analog Input Code Value) | -32768~32767
Input process
data 2 bytes Channel 4 (Analog Input Code Value) | -32768~32767
(18 bytes) 2 bytes Channel 5 (Analog Input Code Value) | -32768~32767
2 bytes Channel 6 (Analog Input Code Value) | -32768~32767
2 bytes Channel 7 (Analog Input Code Value) | -32768~32767
2 bytes Error Code (Overflow Alarm Code | SeeAppendix E
Value)
2 bytes Channel 0 (Analog output setting | 0~32767
code value)
2 bytes Channel 1 (Analog Output Setting | 0~32767
Code Value)
2 bytes Channel 2 (Analog Output Setting | 0~32767
Code Value)
2 bytes Channel 3 (Analog Output Setting | 0~32767
Output process
Code Value)
data 2 bytes Channel 4 (Analog Output Setting | 0~32767
(16 bytes)
Code Value)
2 bytes Channel 5 (Analog Output Setting | 0~32767
Code Value)
2 bytes Channel 6 (Analog Output Setting | 0~32767
Code Value)
2 bytes Channel 7 (Analog Output Setting | 0~32767
Code Value)
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6.5 Application in the TwinCAT3 software environment

1. Preparation

® Hardware environment
> Module model IOL7A-EC01B-8A
The X00 port connects to the IOL7A slave analog module IOL7A-A8C-M12.
One computer, pre-installed with TwinCAT3 software.
EtherCAT dedicated shielded cable

One switching power supply

YV V V

> Device configuration file
® Hardware configuration and wiring
Please follow the instructions.5 Wiring Instructions"Required Operation”

2. Pre-configured configuration files

Place the ESI configuration file (Solidot EC 10-Link Gateway ESI V1.0.xml) in the TwinCAT installation
directory "C\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the figure below.
> IEEBRE > AMHBEEEE (C) » TwinCAT » 3.1 » Config » lo » EtherCAT »

23

~

BFR e HEA 3 F

[ ] Beckhoff EPP4scocxml 2022/6/20 7:53 XML 3744 603 KB
| ] Beckhoff EPP5x0cxml 2022/6/20 7:53 XML 3744 780 KB
[ ] Beckhoff EPP&xocxml 2022/8/22 14:55 XML 3744 2,932 KB
| ] Beckhoff EPP7x0cxml 2022/6/20 7:53 XML 3744 2,715KB
[] Beckhoff EPP9x0cxml 2022/2/18 16:16 XML 3Z#4 199 KB
[ ] Beckhoff EPx®xcxml 2022/2/18 16:16 XML 3744 921 KB
[7] Beckhoff EQTsoacxml 2022/6/20 7:53 XML 3Z#4 22KB
[ ] Beckhoff EQ2x0cxml 2022/6/20 7:53 XML 3744 73 KB
| ] Beckhoff EQ3xacxml 2022/6/20 7:53 XML 3Z#4 1,386 KB
| ] Beckhoff ERTxo0cXML 2022/6/20 7:53 XML 3244 244 KB
| ] Beckhoff ER2:00¢XML 2022/6/20 7:53 XML 3284 261 KB
| ] Beckhoff ER3x0cXML 2022/6/20 7:53 XML 3284 1,177 KB
| ] Beckhoff ER4soocxml 2022/6/20 7:53 XML 3284 318 KB
[ ] Beckhoff ERSx0cxml 2022/6/20 7:53 XML 3284 273 KB
| ] Beckhoff ERGxocxml 2022/8/22 14:55 XML 3284 2,040 KB
[ ] Beckhoff ER7x00cxml 2022/6/20 7:53 XML 3284 2717 KB
| ] Beckhoff ER8xacxml 2022/6/20 7:53 XML 3284 207 KB
| ] Beckhoff EtherCAT EvaBoard.xml 2022/2/18 16:16 XML 38 72 KB
| | Beckhoff EtherCAT Terminals.xml 2022/2/18 16:16 XML 3744 54 KB
| ] Beckhoff FBTXXX.xml 2022/2/18 16:16 XML 3284 49 KB
| ] Beckhoff FCxoxxml 2022/2/18 16:16 XML 3284 21KB
| ] Beckhoff FM3sx0ccxml 2022/2/18 16:16 XML 324 367 KB
| ] Beckhoff ILxooo-B110.xml 2022/2/18 16:16 XML 3284 8 KB
| ] Solidot EC I0-Link Gateway ESI V1.0xml 2025/10/23 9:45 XML 3245 431 KB
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3. Create a project

a. Click the TwinCAT icon in the lower right corner of the desktop, select "TwinCAT XAE (VS xxxx)" to
open the TwinCAT software, as shown in the image below.

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

Tools L4

¥

Realtime Settings...

Router L4

System

b. Click "New TwinCAT Project". In the pop-up window, "Name" and "Solution name" correspond to
the project name and solution name, respectively, and "Location" corresponds to the project path.
These three items can be left as default. Then click "OK". The project will be created successfully, as
shown in the figure below.

New Project ? X
b Recent |.NET Framework 45  ~| Sort by: | Default +| &% £= | Search Installed ™ @ ~
4 |Installed —= | . ;
TwinCAT XAE Project... TwinCAT Projects Type: TwinCAT Projects
4 Templates = TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
I Online
Click here to go online and find templates.
Name: |TwInCAT Project1 |
Location: [C:\Users\29719\Documents\Visual Studio 2013\Projects\ -
Solution name: TwinCAT Project1 Create directory for solution
| oK ‘ | Cancel
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4, Scanning equipment

25

a.

b.

After creating the project, right-click the "Scan" option under "I/O -> Devices" to scan for slave

devices, as shown in the figure below.

Solution Explorer >+ @I X
@ o-8| &=
Search Solution Explorer (Ctrl+;) P~

3] Solution 'TwinCAT Project1’ (1 project)
4 ol TwinCAT Project1
b [ SYSTEM
MOTION
T

- -
- Devices
&’ Mappings

| ‘0 Add New Item... Ins

‘1 Add Existing Item... Shift+Alt+A
Export EAP Config File

¥ Scan

Paste Ctri+V

Paste with Links

Select the "Local Area Connection” network adapter, as shown in the image below.

1 new /O devices found K
[|Device 2 (EtherCAT)  [LLocp# (Realtek PCle GbE Family Controller)] oK |
Cancel
Select All
Unselect All
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¢. Inthe pop-up window "Scan for boxes", click "Yes"; in the pop-up window "Activate Free Run”,
click "Yes", as shown in the image below.

Microsoft Visual Studio

o Scan for boxes

Microsoft Visual Studio

o Activate Free Run

d. After the device is scanned, you can see Box1 in the left navigation tree. Under "Online", you
can see that TwinCAT is in "OP" state. You can also observe that the RUN light of the slave
device is always on, as shown in the figure below.

| v,
! m| (o} E——“| £ General EtherCAT Process Data Plc Slots  Startup Cof - Online Online
I BRI ERFEESE(Cll ) P -

) #4772 TwinCAT Project1”(1 TRE)
4 g TWinCAT Project1

State Machine

2 ﬂ SYSTEM Current State:
ez Pre-Op Safe-Op
. il Requested State:
[ SAFETY Op Clear Error
@ C++
g C'C")ALYT'CS DLL Status
4
4 ¥Z Devices Port A; Carrier / Open
ke ’D-ewce Ti(EthertAD Port B: No Carrier / Closed
= Image

’! Image-Info Port C:
2 SyncUnits

Inputs
W Outputs
& InfoData
1= Box 1 (IOL7A-ECO1B-8A)
"1 Mappings

No Carrier / Closed

No Carrier / Closed

v v v Y WV

File Access over EtherCAT

Download... Upload...
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5. 10-Link mode settings

a. The master station port 0 has been connected to the slave module IOL7A-A8C-M12. Check the
power indicator of IOL7A-A8C-M12; the power indicator is constantly on.

b. On the right side of the main site configuration interface, click "Slots", select 10-Link Port 0,
and click "Delete", as shown in the figure below.
TwincaT project1 = < |

27

C.

After deletion, select "IOL_I/O_24/24 byte" on the right, and click the "<" button to move it to
the left, as shown in the figure below. (Note: The IOL7A-A8C-M12 can be configured with a

General EtherCAT Process Data Plc Startup CoE - Online Online
Slot Module Moduleldent Module Modulelde... Description
=1|0-Link Port 0 Di DI 00002000 10 Digital-DI 0x00002000 Digital-DI

I010-Link Port 1 Digital-DI  0x00002000 10 Digital-DO 0x00002001 Digital-DO

I0IO-Link Port 2 Digital-DI  0x00002000 @I0L | 01 byte 0x00002100 10-Link 1 Byte Process Data Input

I0I0-Link Port 3  Digital-DI  0x00002000 @I0L | 02 byte 0x00002101 10-Link 2 Byte Process Data Input

I0I0-Link Port4 Digital-DI  0x00002000 @I0L | 04 byte 0x00002102 10-Link 4 Byte Process Data Input

I0IO-Link Port 5 Digital-DI  0x00002000 @ IOL | 06 byte 0x00002103 10-Link 6 Byte Process Data Input

I010-Link Port 6  Digital-DI  0x00002000 @I0L | 08 byte 0x00002104 10-Link 8 Byte Process Data Input

I0I0-Link Port 7 Digital-DI  0x00002000 @I0L | 10 byte 0x00002105 10-Link 10 Byte Process Data Input
@I0L 1 16 byte 0x00002106 10O-Link 16 Byte Process Data Input
@I0L | 24 byte 0x00002107 10-Link 24 Byte Process Data Input
@I0L | 32 byte 0x00002108 10-Link 32 Byte Process Data Input
@I0L_0_01 byte 0x00002200 10-Link 1 Byte Process Data Output
@10L_0_02 byte 0x00002201 10O-Link 2 Byte Process Data Output
@I0L 0 04 byte 0x00002202 10-Link 4 Byte Process Data Output
@10L_0_06 byte 0x00002203 10-Link 6 Byte Process Data Output
@10L_0_08 byte 0x00002204 10-Link 8 Byte Process Data Output
@I0L_O_10 byte 0x00002205 10-Link 10 Byte Process Data Output
@10L_O_16 byte 0x00002206 10-Link 16 Byte Process Data Output
@10L_0_24 byte 0x00002207 10-Link 24 Byte Process Data Output
@10L_0_32 byte 0x00002208 10-Link 32 Byte Process Data Output
@I0L I/0_01/01 byte 0x00002300 10-Link 1 Byte Process Data Input/ 1 ...
@I0L_1/0_02/02 byte 0x00002301 10-Link 2 Byte Process Data Input / 2 ...
@I0L_1/0_02/04 byte 0x00002302 10-Link 2 Byte Process Data Input / 4 ...
4

Download SlotCfg Cla->P)

maximum of 8 channels of analog input or 8 channels of analog output, so select

IOL_I/O_24/24 byte))

TwinCAT Project] + X

General EtherCAT Process Data Plc Slots  Startup CoE - Online Online
Slot Module Moduleldent Module Modulelde... Description

&8 10-Link Port 0 @10L_0O_08 byte 0x00002204 10-Link 8 Byte Process Data Output

I010-Link Port 1 Digital-DI ~ 0x00002000 @10L_0_10 byte 0x00002205 10-Link 10 Byte Process Data Output

I0IO-Link Port 2 Digital-DI  0x00002000 @10L_0_16 byte 0x00002206 10-Link 16 Byte Process Data Output

I0IO-Link Port 3 Digital-DI  0x00002000 @10L_0_24 byte 0x00002207 10-Link 24 Byte Process Data Output

I0I0O-Link Port 4 Digital-DI  0x00002000 @10L 0 32 byte 0x00002208 10-Link 32 Byte Process Data Output

I010-Link Port 5 Digital-DI  0x00002000 @I0L_1/0_01/01 byte 0x00002300 10-Link 1 Byte Process Data Input / 1 ...

I010-Link Port 6  Digital-DI  0x00002000 @ I0L_1/0_02/02 byte 0x00002301 10-Link 2 Byte Process Data Input / 2 ...

I010-Link Port 7 Digital-DI  0x00002000 @ I0L_I/0_02/04 byte 0x00002302 10-Link 2 Byte Process Data Input / 4 ...
@ 10L_I/0_02/08 byte 0x00002303 |O-Link 2 Byte Process Data Input / 8 ...
@ I0L_1/0_04/02 byte 0x00002304 10-Link 4 Byte Process Data Input / 2 ...
@ I0L_I/0_04/04 byte 0x00002305 10-Link 4 Byte Process Data Input / 4 ...
@ I0L_I/0_04/08 byte 0x00002306 |O-Link 4 Byte Process Data Input / 8 ...
@ I0L_1/0_04/16 byte 0x00002307 10-Link 4 Byte Process Data Input / 1...
@ IOL_I/0_04/32 byte 0x00002308 10-Link 4 Byte Process Data Input / 3...
@ I0L_I/0_08/02 byte 0x00002309 10-Link 8 Byte Process Data Input / 2 ...
@ 10L_I/0_08/04 byte 0x0000230A |O-Link 8 Byte Process Data Input / 4 ...
@ 10L_1/0_08/08 byte 0x0000230B 10-Link 8 Byte Process Data Input / 8 ...
@ 10L_1/0_10/10 byte 0x0000230C 10-Link 10 Byte Process Data Input/ ...
@ I0L _I/0_16/04 byte 0x0000230D [O-Link 16 Byte Process Data Input / ...
@I0L_1/0_16/16 byte 0x0000230E 10-Link 16 Byte Process Data Input / ...

I0L I/O 24/24byte 0x0000230F
[~] I0L_1/0_32/04 byte 0x00002310 10-Link 32 Byte Process Data Input/ ...
@10L_I/0_32/32 byte 0x00002311 IO-Link 32 Byte Process Data Input / ...
Download SlotCfg Ca->p
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d.

e.

After adding, Ports 0-7 on the left will appear as shown in the image below. The method for
configuring DI/DO/IO-Link on other ports is the same as described here.

TWIinCAT Project] # X

General EtherCAT Process Data Plc Slots  Startup CoE - Online Online

Slot

@ 10-Link Port 0
I010-Link Port 1
I010-Link Port 2
I010-Link Port 3
I010-Link Port 4
101
101
101

Module
I0L_I/O_24/24byte
Digital-DI
Digital-DI
Digital-DI
Digital-DI
Digital-DI
Digital-DI
Digital-DI

Moduleldent
0x0000230F
0x00002000 &
0x00002000
0x00002000 X
0x00002000
0x00002000
0x00002000
0x00002000

Module

@10L 0 08 byte
@10L_0_10 byte
@10L_O_16 byte
@10L_0 24 byte 0x00002207
@10L 0 32 byte 0x00002208
@10L_1/0_01/01 byte 0x00002300
@ 10L_1/0_02/02 byte 0x00002301
@ 10L 1/0_02/04 byte 0x00002302
@ 10L_1/0_02/08 byte 0x00002303
@ 10L_1/0_04/02 byte 0x00002304
@ 10L_I/0_04/04 byte 0x00002305
@ 10L_1/0_04/08 byte 0x00002306
@ 10L_1/0_04/16 byte 0x00002307
@ 10L_1/0_04/32 byte 0x00002308
@ 10L 1/0_08/02 byte 0x00002309
@ 10L_1/0_08/04 byte 0x0000230A
@ 10L_1/0_08/08 byte 0x0000230B
@ 10L_1/0_10/10 byte 0x0000230C
@ 10L_I/0_16/04 byte 0x0000230D
@ 10L_1/0_16/16 byte 0x0000230E
@ 10L_1/0_24/24byte 0x0000230F
@ 10L 1/0_32/04 byte 0x00002310

Modulelde...
0x00002204
0x00002205
0x00002206

O-Link Port 5
O-Link Port 6
O-Link Port 7

Description 2
10-Link 8 Byte Process Data Output
10-Link 10 Byte Process Data Output
10-Link 16 Byte Process Data Output
10-Link 24 Byte Process Data Output
10-Link 32 Byte Process Data Output
10-Link 1 Byte Process Data Input / 1 ...
10-Link 2 Byte Process Data Input/ 2 ...
10-Link 2 Byte Process Data Input / 4 ...
10-Link 2 Byte Process Data Input /8 ...
10-Link 4 Byte Process Data Input / 2 ...
10-Link 4 Byte Process Data Input /4 ...
10-Link 4 Byte Process Data Input/ 8 ...
10-Link 4 Byte Process Data Input / 1...
10-Link 4 Byte Process Data Input / 3...
10-Link 8 Byte Process Data Input / 2 ...
10-Link 8 Byte Process Data Input / 4 ...
10-Link 8 Byte Process Data Input /8 ...
10-Link 10 Byte Process Data Input/ ...
10-Link 16 Byte Process Data Input/ ...
10-Link 16 Byte Process Data Input / ...
10-Link 24 Byte Process Data Input / ...
10-Link 32 Byte Process Data Input / ...

@ I0L_1/0_32/32 byte 0x00002311 10-Link 32 Byte Process Data Input / ...

Download SlotCfg CIa->p)

After configuration, a reload operation is required. Click the "TWINCAT -> Reload Devices"
option in the menu bar, as shown in the figure below.

MHEF)  REE MENV) TEP)  45EB)  @A(D) | TWINCAT | TWINSAFE  PLC  EBA(M) SCOPE  TH(M) LG H#REMO  SHN) B3
‘JOWw)  #EH) Windows »
-o|m-2 <& <| po#n. - |ur Activate Configuration
e B Restart TwinCAT System
EY  Restart TwinCAT (Config Mode)
P
@ o-2d #-= & Reload Devices oF - Online Online
| ERAR T RIREIRE(Cr+) D 7%
& #1752 TwinCAT Project1”(1 ANRE) o sen Comment =
fal 2
4 Ll TwinCAT Projectl & Toggle Free Run State download pdo 0x1C12 index
b @l SYSTEM @) Show Online Data 00 1A download pdo 0x1C13 index
MOTION b | chow Sub tems 020 00 00 00 ... download slot cfg
& ric % Hide Disabled ftems Set Port 0 Pin 4 Safe State
SAFETY e Set Port 1 Pin 4 Safe State
CH+ & Software Protection... Set Port 2 Pin 4 Safe State
ﬂ ANALYTICS &% Access Bus Coupler/IP Link Register... Set Port 3 Pin 4 Safe State
4@ Update Firmware/EEPROM , Set Port 4 Pin 4 Safe State
% bevices T T : e Set Port 5 Pin 4 Safe State
4 = P.ewce 1 (EtherCAT) . ow Real -nme thernet Compatible Devices... Set Port 6 Pin 4 Safe State
:mage i File Handling ’ Set Port 7 Pin 4 Safe State
s mage:nio. Selected ltem »
b & SyncUnits .
b Inputs EtherCAT Devices >
> [ Outputs @ TcProjectCompare
b [ InfoData 5
4 1= Box1 (IOL7A-ECO1B-8A) _| e
> Digital Inputs Mapping Target Browser >
b [ TXPDO IO-Link Status AutomationML 5
> [ Digital Outputs Mapping
> @ Module 1 (10L 1/O_24/24byte) Bode Plot <
b [ WcState Filter Designer 3 v
> @ InfoData About TwinCAT
&% Mappings - New. Delete... Edit...

mozmree: e
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f.  After the reload operation is complete, the device re-enters the OP state. Click "TxPDO |0-Link
Status" in the left navigation tree to view it. A value of 3 for "Device Status of Port 0" indicates
normal 10-Link communication, as shown in the image below. See [link to port status
definition] for more information.Appendix BCheck that the channel indicator light on the
master station port 0 is constantly on, and the slave station operation indicator light flashes

periodically.

@ I ® -~ a | 5= [Name Online l Type Size >Address  In/Out Linked to
T T #1 Device Status of Port 0 3 USINT 1.0 41.0 Input
AT SR E TR (Ctrl+) -

[ paRe R RO o) P - B Devico Status of Port 11 USINT 10 420 Input
fal ﬁ?B&ﬁ;”TmeAT Project1(1 NEA) # Device Status of Port 2 1 USINT 10 43.0 Input
4 Lll TwinCAT Project] #1 Device Status of Port 3 1 USINT 10 440 Input

b [ SYSTEM # Device Status of Port4 1 USINT 10 450 Input
EALSHON #! Device Status of Port 5 1 USINT 1.0 46.0 Input
T SAFETY #1 Device Status of Port 6 1 USINT 1.0 47.0 Input
o #! Device Status of Port 7 1 USINT 1.0 48.0 Input
@ ANALYTICS # Master Status 0 USINT 1.0 49.0 Input
4 =110
4 4’% Devices
4 = Device 1 (EtherCAT)
“E Image

3 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
= Box 1 (IOL7A-ECO1B-8A)
b Digital Inputs Mapping
TxPDO IO-Link Status
W Digital Outputs Mapping
@ Module 1 (I0L_I/O_24/24byte)
& WcState
b & InfoData
&%) Mappings

[N -4

v v v v

6. Parameter settings

a. Click "Startup" on the configuration interface on the right side of the main station to see the
parameters and parameter values of the main station module IOL7A-EC01B-8A, including the
output clear and hold function of the 7 ports Pin4 and the IOL related settings information of
the 7 interfaces, as shown in the figure below.
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TwincaT Project1 = > |

General EtherCAT Process Data Plc Slots Startup CoE - Online Online
Transition Protocol Index Data Comment -
C <PS>  CoE 0x1C12C0 0200801600 16 download pdo 0x1C12 index
C <PS>  CoE 0x1C13C0 0300801A 81 1A001A download pdo 0x1C13 index
€ <PS>  CoE 0xFO30CO 08 00 OF 23 00 00 00 20 00 00 00 20 00 00 00 20 00 00 00 20 00 00 00 20 00 00 00 20 00 00 00 20 00 00 download slot cfg
B rS CoE 0x8200:01 Clear 0 (0) Set Port 0 Pin 4 Safe State
B rs CoE 0x8200:02 Clear 0 (0) Set Port 1 Pin 4 Safe State
B PS CoE 0x8200:03 Clear 0 (0) Set Port 2 Pin 4 Safe State
B rS CoE 0x8200:04 Clear 0 (0) Set Port 3 Pin 4 Safe State
B rS CoE 0x8200:05 Clear 0 (0) Set Port 4 Pin 4 Safe State
B rs CoE 0x8200:06 Clear 0 (0) Set Port 5 Pin 4 Safe State
B PS CoE 0x8200:07 Clear 0 (0) Set Port 6 Pin 4 Safe State
B rS CoE 0x8200:08 Clear 0 (0) Set Port 7 Pin 4 Safe State
€ ps CoE 0x8010:24 0x01 (1)
B PS CoE 0x8010:25 0x00 (0)
€ ps CoE 0x8010:28 0x0001 (1)
M PS CoE 0x8020:24 0x01 (1)
€ ps CoE 0x8020:25 0x00 (0)
B PS CoE 0x8020:28 0x0001 (1)
€ ps CoE 0x8030:24 0x01 (1)
M PS CoE 0x8030:25 0x00 (0)
€ ps CoE 0x8030:28 0x0001 (1)
B PS CoE 0x8040:24 0x01 (1)
€ ps CoE 0x8040:25 0x00 (0)
M PS CoE 0x8040:28 0x0001 (1)
€ ps CoE 0x8050:24 0x01 (1)
B PS CoE 0x8050:25 0x00 (0)
€ ps CoE 0x8050:28 0x0001 (1)
M PS CoE 0x8060:24 0x01 (1)
€ ps CoE 0x8060:25 0x00 (0)
Ers CoE 0x8060:28 0x0001 (1)
B rS CoE 0x8070:24 0x01 (1) v
< >
Move Up Move Down New... Delete.. Edit...

b. Click "New" at the bottom of the "Startup" interface to enter the "Edit CANopen Startup Entry"
interface, as shown in the figure below.

Transition oK

[Ji=p Index (hex): 0

Cance|

P=3 HEE Sub-Index (dec): Cl

[ls=o0 [Jo=s alidate [ ]complete Access
Data (hexbin): | | Hex Edit...
Comment: | | Edit Entry.

Index Name Flags Walue ~

+ 10F10 Error Settings EDRS

+ 1C32:0 SM output parameter »32<

+ 10850 SM input parameter »32<

+ 71000 Digital Outputs R

+ 80000 10L Settings Port 0 =40 =

+ 80100 10L Settings Port 1 40 <

+ 80200 |OL Settings Port 2 =40 =

+8030:0 0L Settings Port 3 =40 =<

+ 80400 10L Settings Port 4 =40 =<

+ 80600 |0L Settings Portb =40 <

+ 80600 10L Settings Port 6 =40«

+ 80700 10L Settings Port 7 =40«

+ 81000 0L ISDU Config Port 0 =6«

+ 81100 0L ISDU Config Port 1 =6«

+ 81200 0L ISDU Config Port 2 ERRY .

il 91200 I 1S D] Canfia Dok 2 ~ A -
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Edit CANopen Startup Entry X
Transition
[JI-=pP Index (hex): I:I
Cancel
P=3 [Is-P Sub-Index (dec): I:I
[]s=0 [Jo=s walidate [ ]complete Access
Dita (hesbin) | | HexEdit
Cornment | ‘ Edit Entry...
Index Hame Flags Value A
+ 80300 |0L Settings Port § =40 <
+ 80400 |0L Settings Port 4 =40«
+ 80600 |0L Settings Port & =40 <
+ 80600 |0L Seftings Port 6 =40 <
+ 80700 |0L Settings Port 7 =40 <
+ 81000 0L IS0 Config Port O =6 <
+ 81100 0L 1SOU Config Port 1 >6<
81200 0L IS0 Config Port 2 >6<
+ 81300 0L 150U Config Port 3 >6<
+ 81400 |OL 1ISDU Config Port 4 B RS
+ 81500 IOL I1ISDU Config Port & B
+ 81600 I0OL 1ISDU Config Port 6 B R
+ 81700 0L 1SDU Config Port 7 =B«
+ 82000 Safe State Configuration >16 <
+ FO30.0 Configured Module [dent List =8« -

c.  Output clear/hold function configuration method: Taking Port O Pin 4 as an example, click
"New" to enter the "Edit CANopen Startup Entry" interface, double-click "8200:01" to
configure the clear/hold function, as shown in the figure below. After configuration, click "OK".

oK

Cancel

Hex Edit...

Edit Entry:

Transitian

LlI=P Index (hex) 5200

P-»3 Cs-=p Sub-Index (dec)

[Is=o0 [ Set Value Dialog

Data (hesdbin) Brs ‘0 ‘ | 0K
Hex ‘OXOO ‘ Cancel
Comment Enum: ‘C\ear 0 ' |
Clear 0
e Hold last value
=l 82000 Bool U T HER Edit
S 820001

s200.02 | Binary o0 | [1
820008 pit gpze O1 @s O1s Oszz Oss O»
8200:04
8200:06 Safe State Port 4 Pin 4 R Clear 0(0)
§200.08 Safe State Port & Pin 4 R Clear 0 (0}
820007 Safe State Fort 6 Pin 4 R Clear 0(0)
8200:08 Safe State Port 7 Pin 4 R Clear 0(0)
8200:08 Safe State Port 0 Pin 2 R Clear 0.(0)
820004 Safe State Port 1 Pin 2 R Clear 0 (0)
§200°0B Safe State Fort 2 Pin 2 R/ Clear 0(0)
8200:0C Safe State Port 3 Pin 2 R Clear 0 (0)
8200:0D Safe State Port 4 Pin 2 R Clear 0 (0)
§200.0E Safe State Port & Pin 2 R Clear 0 (0}
2NN NE Smfe Stote Dt B Die 2 (=YY leaar 0T
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ISDU function configuration method: Taking Port 0 as an example, click "New" to enter the
"Edit CANopen Startup Entry" interface, double-click the parameter items such as "8100:01" to

configure, as shown in the figure below.
[

Transition oK
Lli-=P Index thex): 8100
Cancel
e [Is=p Sub-Index (dec):
[Is-o L1035 | get value Dialog X
| Data (hexbin) 00 00 Do IE | | 0K | x Edit
| Hex: |0><0000 | Cancsl I
| Indest
: Cornment I: Float | | VIT Enitry
Index Hame ~
+8010:0 10L Setting  ggal 0 1 Hex Edit
+ 80200 10L Setting
+ 803010 I0L Setfing  Binary |OO oo \ \2 |
+ 8040:0 10L Settin —~ —~
= Bit Size: 1 g8 @16 Os2 Os4 O
+ 80500 10L Setting C1 Oe @ O = L’
+ 80600 10L Settings Port 6 =40<
+ 8070:0 10L Settings Port 7 =40 <
=l g8100:0 10L [SDU Config Port @ =6«
810001 Index Ry 0x0000 (0)
§100:02  Subindex R 000 (0)
8100:03  Length R 0x00 (0
8100:04 Data R 0000 00 00 00 00 00 00 00 00 00 00 00 10 00 00 00 O
8100:05  Contral R Hull {0
810006 Error Code RO 0x0000 (0}
0 <1100 (o TR Kot 0 TH W AP NTE SV o FNE 38 | -2 ¥
< >

Taking port direction configuration as an example, the ISDU function uses an analog input
mode for all eight channels of the IOL7A-A8C-M12. Configure the first channel as an output
and the remaining channels as inputs. (Reference)Chapter 6.2Set Index to 0x0040, Subindex to
0x01, Length to 1 (0x01), Data to 01, and Control to Write. Configure each parameter under
IOL ISDU Config Port 0 in sequence, as shown in the figure below. After configuration, click
"OK".
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Edit CANopen Startup Entry K
Transition
[JI=P Index [hex): 8100

Cancsl
P->5 [ Js=pP Sub-Index [dec) I:I
[ls=0 [Jo-s validate [ ]cormplete Access

Drata (hesdin): |06 ‘ Hex Edit..

Cornment: |Sub|ndex 000 ‘ Edit Erttry.
Index MNarme Flags Yalue ~
+ 80800 0L Settings Port 6 =40 <
+ 8070.0 10L Settings Port ¢ > 40 <

10 ] =B«
810001 R 0x0040 (54)
3100:02 Subindex Ry 001 (1)
8100:03 Length R 001 (1)
8100:04 Data R/ 01 00000000000000000000000000 .
8100:05 Control Ry Write (2)
3100:06 Error Code RO 00000 (0)
+ - 8110:0 0L 1SDU Config Port 1 >B <
+ 81200 |1OL 1SDU Config Port 2 >B<
+8130:0 0L ISDU Config Port 3 >B<
+8140:0 0L 1SDU Config Port 4 >B<
+-8160:0 1OL ISDU Config Port 5 >B<
+-8160:0 1OL ISDU Config Port 6 >B<
il £ 1 200 Il 1S ml ] S aefio Dot 7 - R i

f.  After setting parameters such as output clear/hold function and ISDU function, a reload

operation is required. Click the "TWINCAT -> Reload Devices" option in the menu bar, as

shown in the figure below.

SHF)  4RIE(E)  WE(V) MBP) £M(B) BRN0) | TWINCAT | TWINSAFE  PLC  EARA(M)
BAW)  #EH) Windows
e | B-2 o | - - | P KA. v | & Activate Configuration
= T 4 Restart TwinCAT System
® [momnrems = 2
2 4 Restart TwinCAT (Config Mode
£ @leo-2a| &~ - A (Config toce)
5 — ¢ Reload Devices
o EREITRRREESE(Crl+) P P .
.9
:"é u'_J BRI TwinCAT Project1”(1 ANRE) @ Toggle Free Run State
- ull TWinCAT Project1 - -
m » ﬂ SYSTEM f'q; Show Online Data
) * Show Sub Items
@& Hide Disabled Items
@ ik & Software Protection...
ANALYLICS 5 Access Bus Coupler/IP Link Register...
4 |Z1/0 3
4 *2 Devices Update Firmware/EEPROM
4 7= Device 1 (EtherCAT) Show Realtime Ethernet Compatible Devices...
:E Image File Handling
> P Ismaglej—i-r;fo Selected Item
yncUnits
b et Inputs EtherCAT Devices
> I Outputs @ TcProjectCompare
b @ InfoData
= 7
4 1= Box 1 (IOL7A-ECO1B-8A) Multivser Explorer

13 Digital Inputs Mapping
TxPDO 10-Link Status

W Digital Outputs Mapping

@ Module 1 (I0L_I/O_24/24byte)

@ WcState

@ InfoData

vvvvww

Target Browser
AutomationML
Bode Plot

Filter Designer

About TwinCAT

SCOPE

TEM WO
»

BRSO HIIN) =

oF - Online Online

00 1A
0 20 00 00 00 20 00 00 00 20 00 00 00 20 00 00 00 20

Delete... Edit...

&% Mappings
ERnEmREEE s

-

7. Functional verification
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a. In the left navigation tree, the process data for the standard DI mode port is shown in Digital
Inputs Mapping; the process data for the standard DO mode port is shown in Digital Outputs
Mapping; and the process data for the 10-Link mode port is shown in Module 1->PD In/Out,
as shown in the figure below.

@ | o~ a | 5= | Name Online Type Size >Address  In/Out Linked to
o i T %! Input Byte O 0 USINT 1.0 50.0 Input
j?}%ﬁl%}%ﬁﬁﬁ,ﬂ%}ﬁg;(tmt) P "* Input Byte 1 0 USINT 1.0 51.0 Input
> (@l SYSTEM - | %1 Input Byte 2 0 USINT 1.0 52.0 Input
MOTION 4 Input Byte 3 0 USINT 1.0 53.0 Input
@ PLe | # Input Byte 4 0 USINT 10 540 Input
é ?ﬁEW "* Input Byte 5 0 USINT 1.0 55.0 Input
E ANALYTICS -* Input Byte 6 0 USINT 10 56.0 Input
a o) ‘* Input Byte 7 0 USINT 1.0 57.0 Input
4 4}% Devicas -* Input Byte 8 0 USINT 10 58.0 Input
4 == Device 1 (EtherCAT) ‘* Input Byte 9 0 USINT 1.0 59.0 Input
", Image -* Input Byte 10 0 USINT 1.0 60.0 Input
Y Image-Info "* Input Byte 11 0 USINT 1.0 61.0 Input
b 2 SyncUnits -* Input Byte 12 0 USINT 10 62.0 Input
4 Inputs "* Input Byte 13 0 USINT 1.0 63.0 Input
b I Outputs -* Input Byte 14 0 USINT 10 64.0 Input
b @ InfoData + Input Byte 15 0 USINT 1.0 65.0 Input
4 l= Box 1 (IOL7A-ECO1B-8A) | # Input Byte 16 0 USINT 10 66.0 Input
b Digital Inpiits Mapping + Input Byte 17 0 USINT 10 670 Input
'; - TD’;P';;' g:ﬂ':sﬁ::“ . | # Input Byte 18 0 USINT 10 680 Input
2 @ Module 1 (0L /O 24/240yte) ‘* Input Byte 19 0 USINT 1.0 69.0 Input
b PD In -* Input Byte 20 0 USINT 10 70.0 Input
b @ PD Out ‘V Input Byte 21 0 USINT 1.0 71.0 Input
b Tl Wcstate -* Input Byte 22 0 USINT 10 720 Input
b @ InfoData % Input Byte 23 0 USINT 1.0 73.0 Input
ﬁg Mappings v

b. Connect the IOL7A slave station via the master station's X00 port.Taking the IOL7A-A8C-M12
as an example, with the first channel as an output and the remaining channels as inputs,
Output Bytes 0-1 represent the output signal values of slave module X00, and Input Bytes 2-15
represent the input signal values of slave modules X01-X07. Writing "0x(6C00)" to Output
Bytes 0-1 will illuminate the channel indicator lights of slave module X00, as shown in the
following figure.

B ERREESE
Gj | o - al | ¥ 2 | Name Online Type Size >Address  In/Out Linked to
e e 1 - Output Byte 0 108 (0x6c) USINT 1.0 400 Output
RIS ERERRR () p- - Output Byte 1 0 USINT 10 410 Output
b @l SYSTEM “ § - Output Byte 2 0 USINT 10 420 Output
MOTION - Qutput Byte 3 0 USINT 1.0 430 Output
PLC B+ Output Byte 4 0 USINT 10 440 Output
% zﬁim B+ Output Byte 5 0 USINT 10 450 Output
E ANALYTICS - Output Byte 6 0 USINT 1.0 46.0 Output
4 170 E-Output Byte 7 0 USINT 1.0 470 Output
4 "L Devices - Output Byte 8 0 USINT 1.0 48.0 Output
4 == Device 1 (EtherCAT) E-Output Byte 9 0 USINT 1.0 490 Output
*® Image - Output Byte 10 0 USINT 1.0 50.0 Output
4 Image-Info E-Output Byte 11 0 USINT 1.0 510 Output
b 2 SyncUnits E-Output Byte 12 0 USINT 1.0 52.0 Output
b Inputs - Output Byte 13 0 USINT 1.0 53.0 Output
b T Outputs E-Output Byte 14 0 USINT 1.0 54.0 Output
b @ InfoData E-Output Byte 15 0 USINT 10 55.0 Output
4 1= Box1 (IOL7A-ECO1B-8A) E-OutputByte 16 0 USINT 1.0 56.0 Output
> Digital Inputs Mapping E-OutputByte 17 0 USINT 10 570 Output
t - TD?;:?(S{ gﬁ;‘g&;g:}w |m-OutputByte 18 0 USINT 10 580 Output
4 @ Module 1 (0L /0 24/24byte) - Output Byte 19 0 USINT 1.0 59.0 Output
b PD In - | - Output Byte 20 0 USINT 1.0 60.0 Output
- Output Byte 21 0 USINT 1.0 61.0 Output
b [ WcState | - Output Byte 22 0 USINT 1.0 62.0 Output
b @ InfoData &~ Output Byte 23 0 USINT 10 63.0 Output
ﬁﬁ Mappings v
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¢.  When the slave module X01 receives an effective voltage, the input value “27648" , which is
"16#6c00” , can be monitored in Input Bytes 2~3, as shown in the figure below.

BANESREESE - TwinCAT Project] & X
& | o~ a | y - | Name Online Type Size >Address  In/Out Linked to
RS T #1 Input Byte 0 0 USINT 1.0 50.0 Input
Eﬁ%’*ﬁzﬁﬁﬁiﬁww Lahd P mgut Bﬁm 0 USINT 1.0 510 mzut
> @ SYSTEM “ N %1 Input Byte 2 108 (0x6¢) USINT 1.0 52.0 Input
MOTION #1 Input Byte 3 0 USINT 1.0 53.0 Input
@ PLE %1 Input Byte 4 0 USINT 10 540 Input
% ?ﬁEw 1 Input Byte 5 0 USINT 1.0 55.0 Input
ANALYTICS -' Input Byte 6 0 USINT 1.0 56.0 Input
o E 17O #! Input Byte 7 0 USINT 1.0 570 Input
4 4;% Dévices %! Input Byte 8 0 USINT 1.0 58.0 Input
4 =¥ Device 1 (EtherCAT) #! Input Byte 9 0 USINT 1.0 59.0 Input
iE Image #! Input Byte 10 0 USINT 1.0 60.0 Input
‘! Image-Info %! Input Byte 11 0 USINT 1.0 61.0 Input
b 2 SyncUnits #! Input Byte 12 0 USINT 1.0 62.0 Input
4 Inputs #! Input Byte 13 0 USINT 1.0 63.0 Input
b Outputs #l Input Byte 14 0 USINT 1.0 64.0 Input
> B InfoData # Input Byte 15 0 USINT 10 65.0 Input
4 BSiBoxTHIOFATEC0B=8A) #1 Input Byte 16 0 USINT 1.0 66.0 Input
b LI Digital Inputs Mapping # Input Byte 17 0 USINT 10 670 Input
P M HPDOIO-linkstatus. # Input Byte 18 0 USINT 10 680 Input
': :a’g{';ﬁfeo]ufgﬁ /I\éi)aggfl;?lb ” # Input Byte 19 0 USINT 10 690 Input
w #1 Input Byte 20 0 USINT 1.0 70.0 Input
> I PD Out #! Input Byte 21 0 USINT 1.0 71.0 Input
b I WcState #! Input Byte 22 0 USINT 1.0 720 Input
b @ InfoData #! Input Byte 23 0 USINT 1.0 730 Input
&% Mappings v
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7 Appendix

7.1 Appendix A

The configuration files for the IOL7A series EtherCAT and PROFINET master stations define modules

for different byte lengths of input process data, output process data, and combined input/output process

data, as listed in the table below:

name describe

Std Input Standard Input

Std Output Standard output

IOL_I_O1 Byte InputProcess data length 1 byte

IOL_I_02 Byte InputProcess data length 2 bytes

IOL_I_04 Byte InputProcess data length 4 bytes

IOL_I_06 Byte InputProcess data length 6 bytes

IOL_I_08 Byte InputProcess data length 8 bytes

IOL | 10 Byte InputProcess data length 10 bytes

IOL | 16 Byte InputProcess data length 16 bytes

IOL | 24 Byte InputProcess data length 24 bytes

IOL | 32 Byte InputProcess data length 32 bytes

IOL O 01 Byte OutputProcess data length 1 byte

IOL O 02 Byte OutputProcess data length 2 bytes

IOL O 04 Byte OutputProcess data length 4 bytes

IOL_O 06 Byte OutputProcess data length 6 bytes

IOL O 08 Byte OutputProcess data length 8 bytes

IOL O _10 Byte OutputProcess data length 10 bytes

IOL O _16 Byte OutputProcess data length 16 bytes

IOL_O_24 Byte OutputProcess data length 24 bytes

IOL O 32 Byte OutputProcess data length 32 bytes

IOL I/0_01/01 Byte InputProcess data length 1 byte, output process data length 1 byte
IOL I/0_02/02 Byte InputProcess data length 2 bytes, output process data length 2 bytes
IOL I/O_02/04 Byte InputProcess data length 2 bytes, output process data length 4 bytes
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IOL_I/0_02/08 Byte

InputProcess data length 2 bytes, output process data length 8 bytes

IOL 1/0_04/02 Byte

InputProcess data length 4 bytes, output process data length 2 bytes

IOL_1/O_04/04 Byte

InputProcess data length 4 bytes, output process data length 4 bytes

IOL_1/O_04/08 Byte

InputProcess data length 4 bytes, output process data length 8 bytes

IOL_1/O_04/16 Byte

Input process data length is 4 bytes, and the output process data length is
16 bytes.

IOL _1/O_04/32 Byte

Input process data length is 4 bytes, and the output process data length is
32 bytes.

IOL_1/O_08/02 Byte

InputProcess data length 8 bytes, output process data length 2 bytes

IOL _1/O_08/04 Byte

Input process data length is 8 bytes, and the output process data length is 4
bytes.

IOL_I/O_08/08 Byte

InputProcess data length 8 bytes, output process data length 8 bytes

IOL 1/0_10/10 Byte

InputProcess data length 10 bytes, output process data length 10 bytes

IOL 1/0_16/04 Byte

Input process data length is 16 bytes, and the output process data length is
4 bytes.

IOL 1/0_16/16 Byte

InputProcess data length 16 bytes, output process data length 16 bytes

IOL_I/O_24/24 Byte

InputProcess data length 24 bytes, output process data length 24 bytes

IOL 1/0_32/04 Byte

Input process data length is 32 bytes, and the output process data length is
4 bytes.

IOL 1/O_32/32 Byte

InputProcess data length 32 bytes, output process data length 32 bytes
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7.2 Appendix B

The 10-Link port status is represented by 1 byte, where Bit 0...3 indicates the 10-Link port status and
Bit 4...7 indicates the 10-Link port error message. See Chapter 7 of "ETG.5001.6220 S (D) V1.0.5.pdf".

Bit0...3 is defined as follows:

Value (DEC)

describe

0

Port not activated

The port is in input mode.

2 The port is in output mode.
3 The port is in 10-Link mode and communication is normal.
4 The port is in 10-Link mode, and communication is abnormal.

Bit4...7 is defined as follows:

Value (DEC)

describe

No errors

Watchdog Abnormal

Cache overflow

Invalid device ID

Invalid vendor ID

Invalid 10-Link version

Invalid frame capability

Ineffective cycle time

Invalid input process data length

Invalid output process data length

No device detected

_ | =_lOoO|0|IN(OjLNN|DMlW|IN|I=]O

- | O

PreOP status error

For example: If a port is configured in IO-Link mode but no slave device is actually connected, the

status will show OxA4. If a port is configured in |O-Link mode but the input data length does not match,

the status will show 0x84.

The I0-Link master status is represented by 1 byte, as defined below:

Value (DEC) describe
0 No errors
1 undervoltage
2 overvoltage
3 Overcurrent, overload
4..255 reserve
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7.3 Appendix C

The 1-byte process data length defined in the |0-Link standard has different meanings represented
by different bits. See Appendix B.1.6 of "IOL-Interface-Spec_10002_V113 Jun19.pdf".
Bit describe
0.4 length

reserve

Does it support standard input or standard output mode?

The byte flag bit, when set, indicates a data length of 0...4 plus 1; when not set, the

length value of 0...4 represents the bit length.

Ignoring Bit6, the simple correspondence between its value and the length of the process data is as

follows:

byte describe

0x01 The process data length is 1 bit, typically used for standard input or standard output.
0x08 Process data length 1 byte
0x10 Process data length 2 bytes
0x18 Process data length 3 bytes
0x83 Process data length 4 bytes
0x84 Process data length 5 bytes
0x85 Process data length 6 bytes
0x86 Process data length 7 bytes
0x87 Process data length 8 bytes
0x88 Process data length 9 bytes
0x89 Process data length 10 bytes
0x8A Process data length 11 bytes
0x8B Process data length 12 bytes
0x8C Process data length 13 bytes
0x8D Process data length 14 bytes
0x8E Process data length 15 bytes
0x8F Process data length 16 bytes
0x90 Process data length 17 bytes
0x91 Process data length 18 bytes
0x92 Process data length 19 bytes
0x93 Process data length 20 bytes
0x94 Process data length 21 bytes
0x95 Process data length 22 bytes
0x96 Process data length 23 bytes
0x97 Process data length 24 bytes
0x98 Process data length 25 bytes
0x99 Process data length 26 bytes
0x9A Process data length 27 bytes
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0x9B Process data length 28 bytes
0x9C Process data length 29 bytes
0x9D Process data length 30 bytes
0x9E Process data length 31 bytes
O0x9F Process data length 32 bytes

7.4 Appendix D

The slave ISDU may return an error, and the error codes are defined as follows. Please refer to

Appendix C ErrorTypes of "IOL-Interface-Spec_10002_V113 Jun19.pdf".

Error code describe

0x8000 Device application layer error

0x8011 Unreachable index

0x8012 Unreachable sub-index

0x8020 Service temporarily unavailable

0x8021 Local control services are temporarily unavailable.
0x8022 Equipment control services are temporarily unavailable.
0x8023 Permission error

0x8030 Parameters out of range

0x8031 Parameter exceeds limit value

0x8032 Parameters below the limit

0x8033 The parameter length is too long

0x8034 Insufficient parameter length

0x8035 Function unavailable

0x8036 Functionality temporarily unavailable

0x8040 Invalid parameter set

0x8041 Inconsistent parameter sets

0x8082 Application not ready

0x81xx Manufacturer Customization
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7.5 Appendix E

Error Code
Classification Error code illustrate
0x0001 Channel 0 underflow alarm
0x0002 Channel 1 underflow alarm
0x0004 Channel 2 underflow alarm
Analog input underflow | 0x0008 Channel 3 underflow alarm
alarm 0x0010 Channel 4 underflow alarm
0x0020 Channel 5 underflow alarm
0x0040 Channel 6 underflow alarm
0x0080 Channel 7 underflow alarm
0x0100 Channel 0 overflow alarm
0x0200 Channel 1 overflow alarm
0x0400 Channel 2 overflow alarm
Analog input overflow | 0x0800 Channel 3 overflow alarm
alarm 0x1000 Channel 4 overflow alarm
0x2000 Channel 5 overflow alarm
0x4000 Channel 6 overflow alarm
0x8000 Channel 7 overflow alarm
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