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1 Product Overview

1.1 Product Introduction

XB6S-PS20D is a slice SSI absolute encoder counting module, which adopts X-bus bottom bus, adapts
to our XB6S series coupler module, and supports dual-channel SSI encoder input, counting, probe
latching and other functions. The module occupies a small space, has high data reliability and high
real-time performance, and can be widely used in various industrial system equipment.

1.2 Product Features

® Dual Channel
Supports two-channel SSI encoder input.
® Support setting data bit length and position
The frame length, LSB and MSB are programmable.
® Support two encoding displays
Gray code and binary code.
® Support bidirectional counting
The encoder rotates forward and reverse, and the counting direction can be flexibly adapted.
®  Probe latch function
Supports latching the current count value when the voltage of the probe input pin changes.
® Small size
Compact structure and small space occupation.
® Easy diagnosis
The innovative channel indicator light design is close to the channel, clear at a glance, and easy
to detect and maintain.
® Easy configuration
The configuration is simple and supports all major master stations.
® Easy to install
DIN 35 mm standard rail installation
It adopts spring-type terminal blocks, making wiring convenient and quick.

1 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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2 Product Parameters

2.1 General parameters

Interface parameters

Product Model XB6S-PS20D
Bus protocol X-bus
Process data volume: 2Bytes
Downstream

Process data volume: 26Bytes

Uplink

Channel Type

Encoder input channel: 2 groups of SSI absolute encoder channels

Probe input channels: 4 channels (1 encoder with 2 probe functions),
PNP/NPN

Ordinary digital input channels: 2aisle (1 channel encoder with1Road
Ordinary Digital input), PNP/NPN

Ordinary digital output channels: 8 channels (1 channel encoder with 4road
Ordinary digital Output), NPN

Refresh rate

Tms

Technical Parameters

System input power

5VDC (4.5V~5.5V)

Rated current 160mA
consumption

Power consumption 0.75wW
Encoder input 2 channels

Encoder signal type

Differential signal, 5V

Data frame length

10~40 people

Positional value format

Support Gray code or binary

Position value LSB/MSB | Configurable
SSI encoder clock <2.0MHz
frequency

Reading interval Configurable

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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2 Product Parameters

Probe function Support
(high-speed hardware

latch)

Dimensions 106.4x25.7x72.3mm
Operating temperature -20°C~+60°C
Storage temperature -40°C~+80°C

weight 110g

Wiring method

Screw-free quick plug

Installation

35mm standard rail installation

Relative humidity

95%, non-condensing

Protection level

P20

2.2 Digital parameters

Digital input

Rated voltage

24VDC (20.4V~28.8V)

Signal Points

6

Signal Type

NPN/PNP

OFF voltage/OFF current

-3V~+5V/0.9mA or less

ON voltage/ON current

11V~30V/2.1mA or above

Input Current

4mA

Isolation method

Optocoupler Isolation

Isolation withstand
voltage

500VAC

Channel indicator light

Green LED light

Digital output

Rated voltage

24VDC (20.4V~28.8V)

Signal Points 8
Signal Type NPN
Load Type Resistive load, inductive load

Single channel rated
current

Max: 500mA

Port protection

Over current protection

Isolation method

Optocoupler Isolation

Isolation withstand
voltage

500VAC

Channel indicator light

Green LED light
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3 Panel

3.1 Panel structure

Product Parts Name

Channel Indicator
and marking

Input and output
channel

System Indicator

Channel Indicator
and marking

Input and output
channel

Field power
terminal block

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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3.2 Indicator light function

Name Logo Color State Status description
Always on | Power supply is normal
Power indicator | PWR Green off The product is not powered on or the power

supply is abnormal

Always on | The system is running normally

Flashing No business data interaction, waiting to
System ) ) . )
. THz establish business data interaction
operation SYS Green -
L Flashing .
indicator Firmware Upgrade
10Hz
Off System not working

Always on | Channel has signal input

Data line channel

e 0 Green The channel has no input or the signal input
indicator Off .

is abnormal
Clock line Always on | Channel has signal output
channel 1 Green off The channel has no output or the signal
indicator output is abnormal

Always on | Channel has signal input

Input channel . - - -

Lo 4~6 (left side) | Green The channel has no input or the signal input
indicator Off .
is abnormal

Always on | Channel has signal output

Output channel | 4~7 (right -
Lo . Green The channel has no output or the signal
indicator side) Off

output is abnormal

5 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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Installation and removal

4.1 Installation Guide

Installation\removal precautions
® The module protection level is IP20. The module needs to be installed in a cabinet and used
indoors.

® Ensure that the cabinet has good ventilation measures (such as installing an exhaust fan in
the cabinet).

® Do not install this device near or over any equipment that may cause overheating.

® Be sure to install the module vertically on the fixed rail and maintain air circulation around it
(there should be at least 50 mm of air circulation space above and below the module).

® After installing the module, be sure to install the guide rail fixings at both ends to secure the
module.

® Installation and removal must be performed with the power turned off.

® After the module is installed, it is recommended to wire and route the cables in an
up-and-down manner.

AWarning

® |f used in a manner not specified in the product user manual, the protection provided by the

equipment may be impaired.

6 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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Module installation diagram, minimum clearance between top and bottom (=
50mm)
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Ensure the module is installed vertically on the fixed rail
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Module upper and lower wiring diagram

4.2 Installation and removal steps

Module installation and removal

1. Install the coupler module on the fixed guide rail first.

2. Install the required 1/0 modules or functional modules in sequence on the right side

Module of the coupler module.
installation 3. After installing all required modules, install the terminal cover to complete the
steps module assembly.

4. Install the guide rail fixings at both ends of the coupler module and the terminal

cover to fix the module.

Module 1. Loosen the guide rail fixings at both ends of the module.

disassembly | 2. Use a flat-blade screwdriver to pry open the module buckle.

steps 3. Pull out the disassembled module.

9 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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4.3 Installation and disassembly diagram

Coupler module installation

B Align the coupler module vertically with the guide rail slot, as shown in Figure @ below.

W Press the coupler module towards the guide rail with force until you hear a "click" sound. The module
is then installed in place, as shown in Figure @ below.

@

10 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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1/0 Module Installation

B Follow the steps above to install the coupler module and install the required I/0O modules or
functional modules one by one. Push them in as shown in Figures 3, @, and G below. When you
hear a "click”, the module is installed in place.

11 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024



XB6S-PS20D Absolute Encoder Counting Module User Manual 4 Installation and remc

Terminal cover installation

B Install the terminal cover on the right side of the last module, aligning one side of the terminal cover
groove with the guide rail. For installation, refer to the installation method of the I/O module and push
the terminal cover inwards into place, as shown in Figure ® below.

12 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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B After the terminal cover is installed, check whether the front of the entire module is flat, and ensure
that all modules and end covers are installed in place and the front is flush, as shown in Figure @
below.

Guide rail fixing installation

B Install and tighten the guide rail fixings close to the left side of the coupler, as shown in Figure
below.

R

13 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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4 Installation and remc

B Install the rail fixing on the right side of the terminal cover. First push the rail fixing toward the coupler
to ensure that the module is installed firmly, and then tighten the rail fixing with a screwdriver, as

shown in Figure ® below.

Disassembly

B Use a screwdriver to loosen the guide rail fixing at one end of the module and move it to one side to
ensure that there is a gap between the module and the guide rail fixing, as shown in Figure @ below.
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B Insert a flat-head screwdriver into the buckle of the module to be removed, and apply force sideways
in the direction of the module (until you hear a sound), as shown in the following figure@and@Note:
Each module has a buckle on the top and bottom, and the same method is used for both.

=X

P e e )
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B Follow the opposite operation of installing the module to remove the module, as shown
below®@shown.

e AR e

®
4.4 Dimensions
Dimensions (unit: mm)
723
5.8 50.7
| A 3
S
= “
S ~
‘Fq 2
-
i = = ’
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5 Wiring

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

® 24V internal conduction; OV internal conduction.

® (COMO and COM1 are the common terminals of the input channels; NPN/PNP compatible.

The load common power supply must use the same power supply as the module.

5.2 Terminal Block Definition

Terminal Terminal lllustrate Terminal Terminal lllustrate
marking Definition marking Definition
0 D+ Encoder data signal 0 D- Encoder data signal
input+ input-
1 C+ Encoder clock signal 1 C- Encoder clock signal
output+ output -
2 NC Empty terminal 2 NC Empty terminal
3 EQV 24V encoder power 3 EOG 0V encoder power
supply supply
4 X00 DI channel O (probe 4 Y00 DO channel 0
function)
5 X01 DI channel 1 (probe 5 YO1 DO channel 1
function)
6 X02 DI Channel 2 6 Y02 DO channel 2
7 COMO Input channel 7 Y03 DO channel 3
common terminal

Terminal Terminal lllustrate Terminal Terminal lllustrate
marking Definition marking Definition
0 D+ Encoder data signal 0 D- Encoder data signal
input+ input-
1 C+ Encoder clock signal 1 C- Encoder clock signal
output+ output -
2 NC Empty terminal 2 NC Empty terminal
3 E1V 24V encoder power 3 E1G 0V encoder power
supply supply
4 X10 DI channel O (probe 4 Y10 DO channel 0
function)
18 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024




XB6S-PS20D Absolute Encoder Counting Module User Manual

5 Wiring
5 X11 DI channel 1 (probe 5 Y11 DO channel 1
function)
X12 DI Channel 2 6 Y12 DO channel 2
CoM1 Input channel 7 Y13 DO channel 3
common terminal
8 24V Field side power 8 24V Field side power
supply 24V supply 24V
9 ov Field side power 9 ov Field side power
supply OV supply OV

19 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6 Use

6.1 Process data

6.1.1 Uplink data

Uplink data 26 bytes (13 bytes for each encoder, encoder [n] value 0~1)
Name Meaning Value range Data Types | Length
Encoder probe input 0: No signal input
E[n] Input CHO (Latch) ] — - bool 1st
signal channel 0 1: There is signal input
Encoder probe input 0: No signal input
E[n] Input CH1 (Latch) ] — - bool 1st
signal channel 1 1: There is signal input
Encoder common 0: No signal input
E[n] Input CH2 input signal channel L . bool 1st
5 1: There is signal input
Encoder probe input | 0: 1->0 latched once, flipped
E[n] Latched Flag CHO channel 0 latch once bool st
completion flag 1: 0->1 latch once, flip once
Encoder probe input | 0: 1->0 latched once, flipped
E[n] Latched Flag CH1 channel 1 latch once bool 1st
completion flag 1: 0->1 latch once, flip once
E[n] Count Value Encoder count value 0~2732-1 unsigned32 | 4 bytes
Encoder probe input
E[n] Latch Value CHO channel 0 latch 0~2732-1 unsigned32 | 4 bytes
value
Encoder probe input
E[n] Latch Value CH1 channel 1 latch 0~2732-1 unsigned32 | 4 bytes
value
20 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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21

Uplink data description:

*

Encoder probe input signal channel E[n] Input CHO/CH1 (Latch)

Each encoder is equipped with 2 probe input channels, indicating the presence or absence of input
signals from the corresponding probe input channels.

When the probe input channel latch function is not enabled, it can be used as a normal digital input
channel.

Encoder common input signal channel E[n] Input CH2
Each encoder is equipped with one common digital input channel, indicating the presence or
absence of the corresponding DI channel input signal.

Encoder probe input channel latch completion flag E[n] Latched Flag CHO/CH1

One encoder is equipped with two probe input channels. After the probe input channel completes a
latch, the flag bit will flip from 0->1 or 1->0.

Example 1: The latch completion flag of encoder 0 probe input channel 1 is 0. After completing one
latch, the flag becomes 1. After completing another latch, the flag becomes 0.

Encoder count value E[n] Count Value

The encoder count value is the current count value of the corresponding encoder, and the value
range is 0~2/32-1. The actual count range of a certain encoder is determined by the LSB position
and MSB position of the encoder, and the encoder count range is 0~2MSB-LSB+1-1.

Encoder probe input channel latch value E[n] Latch Value CHO/CH1

Each encoder is equipped with 2 probe input channels. By inputting a signal that meets the set
conditions into the probe input channel, the current count value of the corresponding encoder can
be quickly latched, and the value range is 0~2/32-1. The actual count range of an encoder is
determined by the LSB position and MSB position of the encoder. The count range of the encoder is

0~2MSB-L3B+1 _1- the value range of the latch value is the same as the count value, which is also
O~2MSB*LSB+1 -1.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6.1.2 Downlink data
Downlink data 2 bytes (1 byte for each encoder, encoder [n] value is 0~1)
) Data
Name Meaning Value range Length
Types
Encoder output 0: Output high level 24V
E[n] Output CHO bool 1st
channel 0 1: Output low level 0V
Encoder output 0: Output high level 24V
E[n] Output CH1 bool st
channel 1 1: Output low level OV
Encoder output 0: Output high level 24V
E[n] Output CH2 bool 1st
channel 2 1: Output low level OV
Encoder output 0: Output high level 24V
E[n] Output CH3 bool 1st
channel 3 1: Output low level OV
Encoder probe input 0: Incapacity
E[n] Latch CHO Enable channel 0 latch bool Tst
1: Enable
enable
Encoder probe input 0: Incapacity
E[n] Latch CH1 Enable channel 1 latch bool st
1: Enable
enable

Downlink data description:

*

22

Encoder output channel (normal output) E[n] Output CHO/CH1/CH2/CH3

Digital channel output (NPN type output): Set to "0" to output high level 24V, set to "1" to output

low level OV.
Encoder probe input channel latch enable E[n] Latch CHO/CH1 Enable

If the encoder input latch channel enable flag is set to 1, the latch function is enabled; if it
the latch function is disabled.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6.2 Configuration parameter definition

The module configuration has a total of 16 parameters, and the two encoders each have 8
configuration parameters, which are configured independently. The configuration parameters are

introduced using encoder 0 as an example, as shown in the following table.

default
Function Parameter name Value range
value
Encoder SSI frame length EO Frame Length 10~40 13
0:2MHz
1:1.5MHz
The clock frequency
2: TMHz
when the encoder reads EO Clock Frequency 0
3:500KHz
data
4: 250KHz
5:125KHz
Encoder interval time EO Interval Time 1~50000 (unit: 100us) 1
Encoder encoding 0: Binary
EO Encoder Type 1
method 1: Gray (Gray code)
LSB number of the o
. EO LSB Position 0~39 0
encoder position value
MSB bit number of the o
EO MSB Position 1~40 12

encoder position value

0: CHO Single, CH1 Single
Channel 0 single, channel 1 single
1: CHO Repeat, CH1 Single

Channel 0 repeat, channel 1 single
Encoder 0 Probe Mode EO Latch Mode - 0
2: CHO Single, CH1 Repeat
Channel 0 single, channel 1 repeated
3: CHO Repeat, CH1 Repeat
Channel 0 repeat, channel 1 repeat
0: CHO Raising, CH1 Raising

Channel 0 rising edge, channel 1

rising edge
1: CHO Falling, CH1 Raising
Channel 0 falling edge, channel 1
Encoder 0 probe trigger rising edge
P 99 EO Latch Edge - .g 9 - 0
edge 2: CHO Raising, CH1 Falling

Channel 0 rising edge, channel 1

falling edge
3: CH1 Falling, CH1 Falling
Channel 0 falling edge, channel 1

falling edge

23 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024



XB6S-PS20D Absolute Encoder Counting Module User Manual 6 Use

Parameter Description:

Encoder SSI Frame Length

LSB Position of the position value

MSB Position of the position value
The frame length parameter, combined with the position number LSB and MSB parameters, can set
the resolution and total value of the encoder count. The resolution is the value that increases per
encoder rotation.

Clock Frequency when reading data
The default value of the clock frequency is 0, which is 2MHz.

Interval Time
The default value is 1, i.e. 100us, and the setting range is 1~50000 (100us).

Encoder Type
The default value is 1, which enables Gray code conversion. Setting it to 0 disables Gray code
conversion and uses binary code.

The probe function parameters include two parameters: probe mode Latch Mode and probe
trigger edge Latch Edge. Each encoder is equipped with 2 probe input channels. By inputting
corresponding signals to the probe input channels, the count value of the corresponding encoder can be
latched.

Probe Mode: The probe mode parameter can configure each probe function channel of the encoder
to single/continuous mode.

If the probe function channel is configured in single-shot mode, after the probe function is enabled,
when the channel inputs a signal that meets the set conditions, the count value can be latched once;
when a signal that meets the set conditions is input again subsequently, the count value will no longer be
latched unless the probe function channel is re-enabled.

If the probe function channel is configured in continuous mode, after the probe function is enabled,
each time the channel inputs a signal that meets the set conditions, the count value can be latched once,
and the count value can be latched multiple times.

Probe trigger edge: Each probe function channel of the encoder can be configured as rising
edge/falling edge trigger through the probe trigger edge parameter. The latch trigger signal of the two
probe function channels of each encoder can be configured separately, and the latch value can be
displayed separately.

The probe input channel is compatible with PNP/NPN signals through the COM terminal. When the
COM terminal is connected to 0V, the input signal is PNP type, the input high level 24V signal is valid, and
the input low level OV signal is invalid; when the COM terminal is connected to 24V, the input signal is
NPN type, the input low level OV signal is valid, and the input high level 24V signal is invalid.

Rising edge triggering means that the probe input channel is triggered from an invalid signal to a
valid signal, and falling edge triggering means that it is triggered from a valid signal to an invalid signal.

24 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6 Use

6.3 Module Configuration Description

6.3.1 Application in TwinCAT3 software environment

1. Preparation

® Hardware Environment
» Module model XB6S-PS20D
> EtherCAT Coupler, End Cover

This description takes the XB6S-EC2002 coupler as an example

YV V V V V V

® Hardware configuration and wiring

A computer with TwinCAT3 software pre-installed
EtherCAT dedicated shielded cable

Handwheel/encoder/orthogonal pulse generator and other equipment
Switching power supply

Module mounting rails and rail fixings

Device Profile

Configuration file acquisition address:https://www.solidotech.com/documents/configfile

Please follow the4 Installation and removal""5 WiringRequest action

2. Pre-configured configuration files

25

Place the ESI configuration file (EcatTerminal-XB6S_V1.19.3 ENUM.xml) in the TwinCAT installation
directory "C:\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the figure below.

» ItkEBRN » Windows (C) » TwinCAT » 3.1 » Config » lo » EtherCAT

gy

10 ot A o o o B e W o A B

~

R

Beckhoff EPP4woocxml
Beckhoff EPP5x0oocxml
Beckhoff EPP&xoocxml
Beckhoff EPP700cxml
Beckhoff EQ1xoocxml
Beckhoff EQ2xocxml
Beckhoff EQ3xxocxml
Beckhoff ERTxoo XML
Beckhoff ER2x00¢ XML
Beckhoff ER3x00cXML
Beckhoff ER4xoccxml
Beckhoff ER5x000xml
Beckhoff ERGxowxml
Beckhoff ER7x00¢xml
Beckhoff ER8xocxml

Beckhoff EtherCAT EvaBoard.xm|
Beckhoff EtherCAT Terminals.xml

Beckhoff FB1XXXxml

Beckhoff FCxoomxml

Beckhoff ILococ-B110xml
| | EcatTerminal-XB6S V1.19.3 ENUM.xml

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024

EiHER
2016/12/22 10:57
2016/12/22 10:57
2017/4/5 14:46
2016/12/22 10:57
2015/11/12 14:24
2016/11/23 10:42
2016/11/2211:22
2016/11/21 15:46
2016/11/21 14:32
2017/6/913:35
2016/11/22 12:58
2016/3/1411:52
2016/3/1411:52
2016/11/2212:14
2016/3/1411:52
2015/2/412:57
2015/2/412:57
2017/5/24 12:26
2015/2/412:57
2015/2/412:57
2024/3/18 18:43

XML 374
XML 3784
XML 3284
XML 378
XML 3784
XML 3284
XML 3Ry
XML 3784
XML 384
XML 3784
XML 38
XML 3784
XML 3284
XML 38
XML 3784
XML 384
XML 3784
XML 3ZH
XML 3784
XML 3284
XML 328

Fu

v D

500 KB
736 KB
1,272 KB

1,466 KB

22 KB
73 KB

1,386 KB

165 KB
259 KB
1,177 KB
318 KB
273 KB
494 KB

1,503 KB

207 KB
72 KB
53 KB
49 KB
21 KB

8 KB

1,113 KB
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3. Create a project

a.

Tools
-~
Router

System

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

4> Realtime Settings...

»

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

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.
You can select the default for these three items, then click "OK". The project is created successfully,

as shown in the figure below.

a R TR Bl Get Started | Beckhoff News
\ ew TwinCAT Project...
ﬁ New Measurement ; : -
i What's New in TwinCAT 3

I New Project ? *
E b Recent |.NET Framework 4.5 v| Sort by: |Defau|t v| H

4 Installed - -

g TwinCAT XAE Projec... TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples

b Online
i Click here to go online and find templates.
i

Name: [TwinCAT Project] |

Location: |D:\workspace\TwinCAT Project v|

Solution name: TwinCAT Projectl

Create directory for solution

Cancel
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4. Scan Devices

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

devices, as shown in the figure below.

Solution Explorer v 0 X
@ o-a &=
Search Solution Explorer (Ctrl+:) P~

faJ Solution "TwinCAT Project1’ (1 project)
4 ol TWinCAT Project1
b @ SYSTEM
2] MOTION
G rLC
43 SAFETY
E C++
4 o

& Mappings ‘O Add New ltem... Ins
o Add Existing Item... Shift+Alt+A
Export EAP Config File

b. Check the "Local Area Connection" network card, as shown in the figure below.

1 new /O devices found x
[ADewice 2 [EtherCAT] (1150 p] [Healek PLIe GBE Family Contraller]] | ok, |
Cancel
Select All
Unzelect Al
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¢. Inthe pop-up window "Scan for boxes", click and select "Yes"; in the pop-up window "Activate
Free Run", click and select "Yes", as shown in the following figure.

Microsoft Visual Studio Microsoft Visual Studio

0 scan for boxes o Activate Free Run

E(Y) B(N) E(Y) BN

d. After scanning the device, you can see Box 1 (XB6S-EC2002) and Module 1 (XB6S-PS20D) in the
left navigation tree. In "Online", you can see that TwinCAT is in "OP" state, and the RUN light of the
slave device is always on, as shown in the figure below.

=
ml o- E——H -~ General EtherCAT DC Process Data Slots  Startup CoE - Online Diag History Online
Search Solution Explorer (Ctrl+;) P

State Machine
&1 Solution ‘TwinCAT Project1’ (1 project)

4l TwinCAT Project1 Bootstrap
4 uﬂ SYSTEM Current State:

= Pre-Op Safe-Op
EﬂLEJT!ON ‘ Requested State:

o SAFETY Op Clear Error
E C++
4« Eo DLL Status

4 *% Devices -
4 === Device 1 (EtherCAT) Port A: Carrier / Open
+»0
@ e Port B: No Carrier / Closed
Image-Info

2 SyncUnits Port C No Carrier / Closed
Inputs
W Outputs Port D: No Carrier / Closed
@ InfoData
® Box 1 (XB6S-EC2002) |
4 Inputs
> [ Outputs Download... Upload...
4 Bl Module 1 (XB6S-PS20D)
3 Inputs
P Outputs
@ WcState
P @ InfoData
&’ Mappings  «

AV VYT

File Access over EtherCAT
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5. Verify basic functionality

a.

b.

Click "Box1 -> Startup -> New" in the left navigation tree to enter the configuration parameter

editing page, as shown in the figure below.

@ o-a £ =

Search Solution Explorer (Ctrl+;) P~
[a] Solution "TwinCAT Project1’ (1 project)
4 ] TWinCAT Projectl
b (@l SYSTEM
MOTION
PLC
| SAFETY
Ce+
« Fio
4 " Devices
4 =% Device 1 (EtherCAT)
*% |mage
*5 image-Info
> 2 SyncUnits
13 Inputs
b [ Outputs
> @ InfoData
4 T Box 1 (XB6S-EC2002)
3 Inputs
p [ Outputs
4 FF Module 1 (XB6S-PS20D)
4 Inputs
> [ Outputs
b @ WcState
b G InfoData
&% Mappings

General EtherCAT DC

Process Data Slots

Startup| CoF - Online Diag History Online

Transition  Protocol Index Data Comment
€ <PS> CoE 0xF030:00 0x00 (0) clear slot cfg 0xFO30 entries
€ <PS> CoE 0xF030:01 0x0000E403 (58371) download slot cfg 0xFO30 entry
€ <PS> CoE 0xF030:00 0x01 (1) download slot cfg 0xFO30 entry count
Move Up Move Down New. Delete... Edit...

In the Edit CANopen Startup Entry pop-up window, click the "+" in front of Index 2000:0 to expand

the configuration parameter menu. You can see 16 configuration parameters. Click any parameter

to set the related configuration, as shown in the figure below.

Edit CANopen Startup Entry 4
Transition
[JI=P Inde (hex): I:I

Cancel
PS5 []s—=P Sub-Index (dec): I:'
[ls=0 [lo=s Validate [ ]complete Access

Dita (hesbin): \ | HexEdt

Comment \ | | EditEntry
Inclex Name Flags  “alue Unit ~
- 20000 XB6S-PS20D Config RO =16 <

2000:01 EO Frame Length R 0x00000000 (13)

200002 E0 Clock Frequency Ry 2MHz (0]

2000:03 Ed Interval Time R 0x00000001 (1)

2000:04 EQ Encader Type R Gray (1)

2000:08 E0 LSE Position R 000000000 (0

2000:06 EdQ MSE Position R 0x0000000C(12)

2000:07 Ed Latch Mode R CHO Single, CHI Single (0)
2000:08 E0 Latch Edge R CHO Raising, CH1 Raising (0]
2000:09 E1 Frame Length R 0x00000000 (13)

2000:0A E1 Clock Frequency R 2MHz (0]

2000:0B E1 Interval Time R 000000001 (1)

2000:0C E1 Encoder Type Ry Gray (1)

2000:0D E1 LSE Position R 0x00000000 (0)

2000:0E E1 MSE Position R 0x0000000C (12)

2000:0F E1 Latch Mode R CHO Single, CHT Singls (0} v
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C.

For example, to modify the SSI frame length parameter of encoder 0, double-click "EO Frame

Length" and modify the parameter value, as shown in the following figure.

|

i Transition
[Ji=P Inclesc (hex): 2000
| Cancel
P->5 []s=P Sub-Index [dec)
[ls=0 [Jo-s validate [ ]Complete Access
|
Data (hexbin): 0D 0000 00 || HexEdit.
Comment: |E0 Frame Length ‘ Edit Entry. .
Index MName Flags  Valus Unit A
= 2000:0 KBES-PS200 Config RO =16 =
- 2000:01 IEO Frame Length[ R (00000000 (13]
2000:02 EDQ Clock Frequ 5
2000:03 ED Interval Timg Set Ve Dalig X
2000:04 EO Encoder Ty
200005  EOLSB Positioy Dec: |20 [ Lok |
2000:06 EQ MSB Positial o |0><0000001 4 ‘ Ty
2000:07 EO0 Latch Mode
2000:08  EO Latch Edge| Float: |2 8026969e-44 \
2000:09 E1 Frame Leng
2000:04 E1 Clack Frequ
2000:0B E1 Interval Time Boal 0 1 Hex Edit_
200000 E1 Encoder Ty
200000 E1LSB Postion Binary: (140000 00 | 4]
2000:0E E1 MSB Positio
20000F  EI Latch Mods| Bit Size: O1 Os O1s @sz Osd O -

After the parameter modification is completed, the modified parameter items and parameter

values

can be seen under Startup, as shown in the figure below. After the parameter setting is

completed, the Reload operation and the module power-on are required to realize the automatic

transmission of parameter settings by the master station.

Solution Explorer

@D o-a &=
Search Solution Explorer (Ctrl+;)

faJ Solution "TwinCAT Project1’ (1 project)
4 ol TwinCAT Project1
>l SYSTEM
[=] moTION
PLC
SAFETY
C++
4 F1o
4 *_‘5 Devices
4 == Device 1 (EtherCAT)
*® Image
*3 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
' Box 1 (XB6S-EC2002)
3 Inputs
b B OQutputs
4 F¥ Module 1 (XB6S-PS20D)
> Inputs
b [l Outputs
b @ WcState
P @ InfoData
&' Mappings

AV VYV

SR rincar Poiectt < [

General EtherCAT DC Process Data Slots Startup CoE - Online Diag History Online
Ll
Transition  Protocol Index Data Comment
€ <PS> CoE 0xFO30 CO 01 0003 E4 00 00 download slot cfg
@Pps CoE 0x2000:01  0x00000014 (20) EO Frame Length
Move Up Move Down
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e.

The left navigation tree "Module 1 -> Inputs” displays the upstream data of the module and is

used to monitor the input of the module, as shown in the following figure.

| Solution Explorer

@ o-a| &=
Search Solution Explorer (Ctrl+;)

&7 Solution "TwinCAT Project1’ (1 project)
4 1] TWIinCAT Project1
b (@l SYSTEM
MOTION
PLC
&3 SAFETY
E C++
4 170
4 'k'[g Devices
4 == Device 1 (EtherCAT)
"5 Image
*® Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
T Box 1 (XB6S-EC2002)
b Inputs
> [ Outputs
4 Pl Module 1 (XB6S-PS20D)
b Inputs
> [ Outputs
b @ WcState
b @ InfoData
&7 Mappings

[N 4

Name

]

[

®

®

#

]

]

[

]

#

<

[

]

[

]

®

EO Input CHO (Latch)
EO Input CH1 (Latch)
EO Input CH2

EO Latched Flag CHO
EQ Latched Flag CH1
E1 Input CHO (Latch)
E1 Input CH1 (Latch)
E1 Input CH2

E1 Latched Flag CHO
E1 Latched Flag CH1
EO Count Value

EO Latch Value CHO
EO Latch Value CH1
E1 Count Value

E1 Latch Value CHO
E1 Latch Value CH1

Online

O Ord DI OO DG B0 DIe BrS O

Type

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
ub
ub
ub
uD
uD
uD

INT
INT
INT
INT
INT
INT

Size >Address

0.1
0.1
0.1
0.1

410
411
412
413
414
42.0
421
422
423
424
43.0
47.0
51.0
550
59.0
63.0

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

OO0 O0OO0OO0O0OO0O0O0O0O0 00 oo

User ID

Linked to

The left navigation tree "Module 1 -> Outputs" displays the downstream data of the module,

which is used to control the output of the module, as shown in the following figure.

& o-a| &=

Search Solution Explorer (Ctrl+;)

7 Solution "TwinCAT Praject1* (1 project)
4 ol TwinCAT Project1
> ([l SYSTEM

- “"’?‘g Devices
4 === Device 1 (EtherCAT)
*% Image
*5 Image-Info
2 SyncUnits
Inputs
B Outputs
@ InfoData
B Box 1 (XB6S-EC2002)
3 Inputs
» [l Outputs
4 7 Module 1 (XB6S-PS20D)
> Inputs
b Outputs
D [l WcState
b @ InfoData
&) Mappings

[ 4

Solution Explorer ¥

TwinCAT Project1

Name

& E0 Output CHO

E-E0 Output CH1

= E0 Output CH2

&-E0 Output CH3

& EO0 Latch CHO Enable
= EQ Latch CH1 Enable
& E1 Output CHO

® £1 Qutput CH1

& E1 Output CH2

E-E71 Output CH3

& [ Latch CHO Enable
& E1 Latch CH1 Enable

# X

Online

oo oo QOO Q@O

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Size >Address
0.1 410
0.1 411
01 4.2
0.1 413
01 414
01 415
0.1 420
0.1 421
01 422
0.1 423
0.1 424
01 425

In/Out

Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Output
Output

User ID

Linked to

= = P = o A = [ - o T
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Module Functionality Examples

€ Encoder 0 is connected, the encoder is rotated to count, and the encoder 0 probe input channel
0 is latched

a.
a)
b)
0

d)
e)

9)

h)

Configure the configuration parameters as shown in the figure below. Note: During the
application process, the configuration parameters need to be set according to the parameters of
the encoder.

The encoder 0 SSI frame length is set to 25, that is, the EO Frame Length is set to 25;

The clock frequency when encoder 0 reads data is set to TMHz, that is, EO Clock Frequency is
set to 2:1MHz;

The encoder 0 interval time is set to 50ms, that is, the EO Interval Time is set to 500;

The encoding mode of encoder 0 is set to Gray code, that is, EO Encoder Type is set to 1: Gray;
The LSB position number of the encoder 0 position value is set to 0, that is, EO LSB Position is set
to O;

The MSB position number of encoder 0 position value is set to 23, that is, EO MSB Position is set
to 23;

The encoder 0 probe mode is set to channel 0 single, channel 1 single, that is, EO Latch Mode is
set to 0: CHO Single, CH1 Single;

The encoder 0 probe trigger edge is set to the rising edge of channel 0 and the rising edge of
channel 1, that is, EO Latch Edge is set to 0: CHO Raising, CH1 Raising.

Edit CANopen Startup Entry X

Transition
L]i=P Indest (hex): 2000

Cancel
[v|P->5 [ ]s=P Sub-Index (dec): E
[]s=0 [Jo-=s Validate [ ]complete Access
Data (haxbin): ‘W a | Hes Edit...
Comment ‘Sublmdex 000 | Edit Eriry..

Index Name Flags  Value Unit ~
= ) S Co

2000:01 EO Frame Length R 0x00000019 (26)

2000002 | EO Clock Frequency R 1MHz (2]

2000003 | EO Interval Time R 0x000001F4 (500)

2000:04 | EO Encoder Type R Gray (1)

2000:05 | EO LSE Position R 000000000 (0

2000006 | EO MSE Position R 0x00000017 (23)

2000:07 | EO Latch Mode R CHO Single, CHI Single (0)

2000:08 | EO Latch Edge R CHO Raising, CH1 Raising (0}

2000009 E1 Frame Length R/ 0x00000000(13)

2000:0A  E1 Clock Frequency R 2MHz (0]

2000:0B  ET Interval Time: R 000000001 (1)

200000 E1 Encoder Type R Gray (1)

200000 E1 LSE Position R 0x00000000 (0)

2000:10E  E1 MSB Paosition R 0x0000000C (12)

2000:0F  E1 Latch Mode R CHO Single, CHT Single (0) v

After the parameter setting is completed, the Reload operation is required and the module
is powered on again to enable the master station to automatically send the parameter
settings.
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a)

Set the encoder 0 probe input channel 0 latch enable, as shown in the figure below.

The downstream data EO Latch CHO Enable is set to 1.

Solution Explorer >
@ o-d &=

Search Selution Explorer (Ctrl+;)

& Solution 'TwinCAT Project1' (1 project)
4 ol TwinCAT Project1
bl SYSTEM

4 ‘"‘Cg Devices
4 == Device 1 (EtherCAT)
*% Image
*¥ Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
T Box 1 (XB6S-EC2002)
3 Inputs
> [ Outputs
4 FF Module 1 (XB65-PS20D)
P Inputs
P Outputs
» [l WcState
b @ InfoData
&’ Mappings

[N 4

TwinCAT Projectl & X

| Name

& EO0 Output CHO
& E0 Output CH1
= EQ Output CH2
& E0 Output CH3

={E0 Latch CHO Enable

= EQ Latch CH1 Enable
& E1 Output CHO
-1 Qutput CH1
& E1 Output CH2
& E1 Output CH3
& £1 Latch CHO Enable
& E1 Latch CH1 Enable

oo ooo o ol|=|o

| Type

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Size >Address

0.1
0.1
0.1
0.1

410
41.1
412
413
414
415
420
42.1
422
423
424
425

Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output

In/Out [

UserID  Linked to

coocococoocooeoQ@

Encoder 0 starts to rotate. After the counting is completed, encoder 0 probe input channel 0

inputs a valid signal. The encoder 0 count value is 4190, the probe input channel 0 latch value is

4190, and the encoder probe input channel 0 latch completion flag value flips once to 1, as shown

in the figure below.

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+;)

m Solution "TwinCAT Project1’ (1 project)
4 o1 TWinCAT Project1
b (@l SYSTEM
MOTION
PLC
SAFETY
[ c++
P I/0
4 ""?g_ Devices
4 == Device 1 (EtherCAT)
*® Image
*® Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData
B Box 1 (XB6S-EC2002)
b Inputs
b [ Outputs
4 Tl Module 1 (XB6S-PS20D)
b Inputs
b i Outputs
b WcState
b @ InfoData
&’ Mappings

AV VYW

Name

# EO Input CHO (Latch)
# EO Input CH1 (Latch)
# EO Input CH2

# EQ Latched Flag CHO
# EO Latched Flag CH1
# E1 Input CHO (Latch)
# E1 Input CH1 (Latch)
#E1 Input CH2

# E1 Latched Flag CHO
# E1 Latched Flag CH1
# E0 Count Value

# EO Latch Value CHO
# EO Latch Value CH1
# E1 Count Value

# E1 Latch Value CHO
# E1 Latch Value CH1

Online

o oo oe o= oae e

&
© o
S S

o o

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT

410
41.1
41.2
413
414
420
42.1
422
423
424
43.0
47.0
510
550
59.0
63.0

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Size >Address

User ID  Linked to

cooocococCcoQoCO0CCCOOOCO
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6.3.2 Application in Sysmac Studio software environment

1. Preparation

e Hardware Environment

> Module model XB6S-PS20D

> EtherCAT Coupler, End Cover

This description takes the XB6S-EC2002 coupler as an example
A computer with Sysmac Studio software pre-installed
An Omron PLC. This description takes model NJ301-1100 as an example.
EtherCAT dedicated shielded cable
Handwheel/encoder/orthogonal pulse generator and other equipment
Switching power supply

vV V V V V V

Device Profile
Configuration file acquisition address:https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow the4 Installation and removal"and"5 WiringRequest action

® Computer IP requirements
Set the IP address of the computer and the IP address of the PLC, and ensure that they are in the
same network segment.

2. New Construction

a. Open Sysmac Studio and click New Project.

| Sysmac Studio (64bit - O

Offline
> M=) Project Properties

Project name XB6S

[@ Open Project

Author 29719

D Import...
‘ Comment
Online
‘; Connect to Device Type @
Version Control

.= .
lT}, Version Control Explorer g Select Device

B3 License Device ‘mgm—j], 7900 ',‘
Version [1 » =

Robot System
M Open in Emulation Mode Create

» Project name: Custom.
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+ Select the device: Select the corresponding PLC model in "Device" and the corresponding
version number of the PLC in "Version".

b. After entering the project properties, click Create.

Click "Controller -> Communications Setup" in the menu bar, select the method to be used each

time you connect to the controller while online, and enter the "Remote IP Address", as shown in
the figure below.

B Communications Setup

¥ Connection type

Select a method to connect with the Controller to use every time you go online.

@ Direct connection via Ethernet

@ Remote connection via USB

© Ethernet connection via a hub

@ Select one method from these options at every online connection.
M Direct connection via Ethernet
Il Remote con on via USB
& Ethernet connection via a hub

¥ Remote IP Address

Specify the remote IP address.

192.168.250.1

USB Communications Test | Ethernet Communications Test
et s el

¥ Options

&% Confirm the serial ID when going online.
&% Check forced refreshing when going offline.

¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller.(1-3600sec)
Please set a sufficiently large value when connecting to the Controller via multiple networks, such as VPN connection.

2 [

oK Cancel

d. Click Ethernet Communication Test. The system displays that the test is successful.

3. Installation XML File

a. In the left navigation tree, expand Configurations and Setup and double-click EtherCAT.
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b.

C.

Right-click "Master" and select "Display ESI Library", as shown in the following

figure.

B XB6S - new_Controller_0 - Sysmac Studio (64bit)

- File Edit  View Insert Project Contraller
1

P

Bol

Multiview Explorer

‘new_Conth er 0 v |

8 bogamming |

Output

uration

Import Slave Settings and Insert New Slave

Clear All Settings

| —
Export Configuration Information
Output to ENS File
Export All Couplers’ I/0 Allocations
Assign Drives to Axes
Safety Related PDOs Batch Setting

Toolbox
dors

faups
rminal Coupler

rvo Drives

:quency Inverter

gital 1O

S

W Show all versions

201 EthacAT comp
NX-ECC202 Rev:1.2

NX-ECC203 Rev:1.7

RE8D-1 SJ‘\NOZH-E&IT Sew
RB8D-15AN04H-ECT Re.\.r.
R88D-15ANOBH-ECT Rev:
RE8D-1SAN10F-ECT Rev:1
R-.“JB[J—1 SAI‘J1 OH-ECT Rev:

Model name : NX-E

Vendor: OMRON C
Comment : EtherCA

In the pop-up "ESI Library" window, click "Install (File)", select the XML file path of the module, and

click "Yes" to complete the installation, as shown in the following figure.

ESI Library

L +]

Omron 3G3AX-MX2-ECT
Omron 3G3AX-RX2-
Omron 3G3AX-RX-ECT
Omron CJTW-ECTxx
Omron EBNW-ECT
Omron E3X-ECT

Omron EJIN-HFUC-ECT
Omron FHV7x-x000¢
Omron FH-x00¢-xx
Omron FQ-MS512x-x-ECT
Omron FZM1-XXX-ECT
Omron GRT1-ECT Ver2 0
Omron GX-Analog 10
Omron GX-Digital 10
Omron GX-Digital 10-T
Omron GX-Encoder
Omron GX-10-Link
Omron GX-JC

Omron GX-JC06-H
Omron NX_Coupler
Omron NX-ECTxoox

Omron R88D-1SANO2H-ECT
Omron R88D-1SANO4H-ECT
Omron R88D-1SANO8H-ECT

Omron R88D-1SAN1T0F-ECT

Omron R88D-1SAN10H-ECT

Omron R88D-1SAN15F-ECT

Omron R88D-1SAN15H-ECT

Omron R88D-1SAN20F-ECT

Omron R88D-1SAN20H-ECT

Omron R88D-1SAN30F-ECT

Omron R88D-1SAN30H-ECT
Install (File)

Install (Folder)

Do you want to continue?

EcatTerminal-XB6S V1.19.3 3 ENUM(1).xml

Yes I ‘

Sysmac Studio

The selected ESl files will be installed.
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4, Add a device

There are two ways to add devices: online scanning and offline adding. This description takes offline
adding as an example.

a. Under the "Toolbox" column on the right, click to expand all suppliers and select "Nanjing Solidot
Electronic Technology Co., Ltd.", as shown in the figure below.

B XB6S - new_Controller 0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help

|« v s w

Multiview Explorer

Node AddressINetwork configuration vendors
new_Controller 0 v YRS
B Configurations and Setup iteminame G OMRON Corporation
L] et Model name Master
» = CPU/Expansion Racks

.4 Servo Drives
Product name  Master L

Fi Invert
« /O Map Number of S... 0 8 fequencylnverier

= Digital 10
» A Controller Setup PDO Commu... ;gglli]ng us PR
» & Motion Control Setup

Transmission... Edit Setting: Input Keyword .
& Cam Data Settings REfarznca Clinn iNGTEIE M Show all versions
1000 m Ii‘ X
= Task Settings il- Fail-softe v il

) D NX-ECC202 Rev:1.2
1 Data Trace Settings Device name ) A

> Set a name for the master. D NX-ECC203 Rev:1.7

El R88D-1SANOZ2H-ECT Rev:1.0

> Event Settings

m R88D-1SANO4H-ECT Rev:1.0
ﬂ R88D-1SANO8H-ECT Rev:1.0
El R88D-1SAN10F-ECT Rev:

Fl R88D-1SAN10H-ECT Rev:1.0

Model name : NX-ECC201
[ Product name : NX-ECC201 Ether
r Revision: 1.2
Vendor : OMRON Corporation
ﬂ Filter ; Comment : EtherCAT Coupler, Co

D .

b. Click to select XB6S Series Fieldbus, double-click the XB6S-EC2002 coupler module, and add a
slave device, as shown in the following figure.

ﬂ XB6S - new_Controller_0 - Sysmac Studio (64bit)

Eile Edit View Insert Project Controller Simulation TIools Window Help
|t 8w
Multiview Explorer

new. oller 0
L o
- = tem name falue
b4 Configurations and Setup All groups
B6S Series bus
DETHICIN Model name  XB65-EC2002 XB6s Series Fiedbue |_______
Product name XB6S-EC2002...

» = CPU/Expansion Racks Revision 0x00000001

& 1/0 Map Node Address 1

aC ller Enable/Disable...  |[Enabled | v | T =
» A Controller Setup Serial Nirmber 0x00000000 [nput Keywore
» & Motion Control Setup

PDO Map Setti...
¢ Cam Data Settings AP

> Event Settings Enable Distribu... [Disabled (F" v
® Task Settings

+| Toolbox

L= Nodel : XB6S-EC2002(E

M Show all versions

Device name

7 Data Trace Settings

M Fogimming |

v @ POUs

Set a name for the slave.

Programs
v Program0
L& Section0

L® Functions Program Location
Function Blocks

» = Data
» 3 Tasks

Model name : XB6S-E(
Product name : XB6S-|
Revision : 0x00000001
Vendor : Nanjing Soli(
B Filter = Comment: -—-

1D -
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¢.  On the EtherCAT main page, select the XB6S-EC2002 coupler module that you just added and
select "Edit Module Configuration” , as shown in the figure below.

B8 XB6S - new_Controller_0 - Sysmac Studio (64bit) - o X

File Edit View Insert Project Controller Simulation Tools Window Help

L I e

Multiview Explorer

new_Controller 0 v Mastar
Master Item name Value

Toolbox

roups

All groups

o] I XB6S-EC2002 Rev:0x00 [ESRELEIIES XB6S Series Fieldbus.

L= Node1 : XBES-EC2002(E Enable Distributed Clock Disabled (FreeRun/SM) | v
» = CPU/Expansion Racks Shift Time Setting Disabled
# 1/0 Map Reference Clock Exist

SETia D ST Input Keyword
e nge
>3 Controller Setup etting Parameters Edit Setting Parameters e

» @ Motion Control Setup Earki lboime = et _ Il Show all versions

¢ Cam Data Settings Setting

Module Configuration

> Event Settings Edit Module Configuration

® Task Settings ~ Device name

ata Trace Settings Set a name for the slave.

™ Programm

Qutput

Model name : XB6S
Li— Product name : XB¢
r Revision : 0x00000(
Vendor : Nanjing S

A Fitter Comment : ---

(LT

d. Position the cursor in "Module", click the module in the toolbox module list on the right, and add
I/0 modules one by one according to the order of I/O module configuration.
Note: The order and model must be consistent with the physical topology!

| B XB6S - new Controller 0 - Sysmac Studio (64bit) - ] X |

Eile Edit View Insert Project Controller Simulation TIools Window Help
|v a5 @

Multiview Explorer
Slot 1 Module

Node1 : XB6S-EC2002 (E001) Digi f

= . = ﬁ—w igital Output Terminals
b Configurations and Setup 0 Tenn!nals _ m ,, Analog Output Terminals

EtherCAT N Terminals Analog Input Terminals
| Terminals i ARG Pulse 10 Terminals
< Node1 : XB6S-EC2002(E .

Terminals Product na... 2 Channe... Funetinn I0 Tarminale
L= 0: XB6S-PS20D(M1)

Connected...
» = CPU/Expansion Racks

Terminals Input Keyword
Terminals
< 1/O Map

Terminals S @ XBGS'PTMA
» A Controller Setup

ntroller 0

Terminals Device name

i Set a name for the device. XB6S-PL20
» & Motion Control Setup Lol E!I 2 Channel

WL~ AW =

Terminals

¢ Cam Data Settings Terminals

* Event Settings Terminals — = XB65-PC80

| =
- o

= Task Settings
& Data Trace Settings ﬁ XB6S-PL20D

8 Fogmming —— |

Model : XB6S-PS20L
Product name : 2 CF
Vendor: Nanjing S

B Filter
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5. Set the node address

a. Click "Controller->Online" in the menu bar to switch the controller to online status. Right-click the
master device and click "Write Slave Node Address”, as shown in the figure below.

B XB6S - new Controller 0 - Sysmac Studio (64bit)
. File Edit View |Insert Project Controller Simulation Tools Window Help

Node Address|Network configuration
= ._ll Master
E001
m XB6S-EC2002 Revi

Expand All
» 2 Controller Setu =
o p_ Collapse All
# Motion Control Setup

m

n Data Settings 1lcula i y e of the |
e |

times
vice

Write Slave Node Address

Compare and Merge with Actual Network Configuration

v a POUs o
o Get Slave Serial Numbers
v Programs
¥ & Program0 C tting
Display Diagnosis/Statistics Information

Display Production Information
Display ESI Library
» i Tasks

B Filter

Qutput  Build
S —

b. Inthe window for setting the node address, click the value under Setting Value, enter the node
address, and click Write to change the node address of the slave device, as shown in the following

figure.

& Slave Node Address Writing

Present valuelSet valuelActual network configuration |

= “ Master
D m I XB6S EC2002 Rev:0x00000001

U'pdé'te With Latest Actual Network Ci onﬁguration

Node addresses are set for slaves.
‘When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases, the

addresses set here are applicable.

Cancel
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c. After writing, a power-on prompt pops up, as shown in the figure below. Click "Write" and then

restart the power of the slave device according to the prompt.

B slave Node Address Writing

Node addresses are written to the slaves.

Write

Cancel

B Slave Node Address Writing

Writing node addresses to slaves was successfully completed.
Cycle the power supply to the slave to reflect the settings.

Clos

6. Download the configuration to the PLC

a. Click the menu bar "Controller -> Teleport (A) -> Teleport to Controller (T)" button, as shown in

the figure below.

!xm.s - new_Controller_0 - Sysmac Studio (64b

Multiview Explorer

new_Controller 0 v

-EC2002(E0
B6S-PS20D(M1)
» 5 CPUJE
# 1/0 Map

» 3 Controller Setup

sion Racks

» & Motion Control Setup

& Cam Data Settings

N poganming |

va POUs

¥ &= Program0
ection0
L® Func
L2 Function Blocks
» 1 Data

»m Tasks

K Filter
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Offline

Synchronize...

Transfer...

Mode

Stop Monitoring

Set/Reset

Forced Refreshing

MC Test Run

MC Monitor Table...

CNC Coordinate System Monitor Table
SD Memory Card...

Controller Clock...

Release Access Right...

Update CPU Unit Name...

Security

Ctrl+Shift+W

) Xoqjoog

Ctrl+M 5
Ctrl+T Master
Master

Master
Number of Slaves 1
1000 us
Setting

» | To Controller...
From Controller... Ctrl+Shift+T

PDO Communications...
Transmission Delay Time Edit Settings
Reference Clock Not exist

Total Cable Length 1000 m
Fail-soft Operation Sett...  Fail-soft operation

Wait Time for Slave Sta... 30 s
PDO communications ti... 2 times
Revision Check Method Setting <= Actual device
Serial Number Check M... No check

Device name

Set a name for the master.
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b. Download the configuration to the PLC. A pop-up window will pop up to confirm the transfer. Click
"Execute"”. In the subsequent pop-up windows, click "Yes/OK" in sequence, as shown in the figure
below. After the download is complete, you need to power on again.

B x

File Edit View Insert Project Controller Simulation Tools Wind Help

Multiview Explorer

new_Controller 0 v

 EtherCAT

: Master
Node1 : XB6S-EC2002 1he following data will be transferred. Master

e OB Configurations and Setup | 1000
» = CPU/Expansion Racks EtherCAT, CPU/Expansion Racks, I/O Map, Controller Setup e
& 1/0 Map Motion Control Setup, Cam Data- <=+ L g e
Task Settings it Settings

) 5 Not exist
» @& Motion Control Setup - Programming B asting i e bine s 1000

» 3 Controller Setup

¢ Cam Data Settings POUs, Data, Library = 19% ... Fail-soft operation
.~ . 30 s
> Event Settings =

Opti i 2 times
w Task Settings ptions 1 [ Setting <= Actual device

{
& Daia Trace Setlings Il Clear the present values of variabl|

v [E Do not transfer the POU program Cancel imsferred when this option is changed.

No check

] Do not transfer the following. (All remsare ot ransrerreay—
v @ POUs - CJ-series Special Unit parameters and EtherCAT slave backup parameters.
Programs - Slave Terminal Unit operation settings and NX Unit application data.
£ Do not transfer the EtherNet/IP connection settings (i.e., tag data link settings).
4 Program0
L& Section0
Functions

Function Blocks :
Device name
16|

Set a name for the master.
» 1 Tasks

H Filter

Output  Build
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7. Parameter settings

a. Switch the configuration to offline state, edit the module configuration page on node 1, select the
XB6S-PS20D module, and click "Edit Setting Parameters”, as shown in the figure below.

B XB6S - new_Controller_0 - Sysmac Studio (64bit) - O X

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

‘new e “ 1Posit] Slot | Module

| Node1 : XB6S-EC2002 (E001)

Terminals  [gif il Iltem name Value
u;

. B UUTPUTS/E ..
Terminals 0x7001:0C Outputs/E1.
Terminals 0x7001:0D Outputs/E1
Terminals 0x7001:0E Outputs/E1.
Terminals 0x6001:01 Inputs/E0 In.

S

A Configurations and Setup

L2
v < Node1 : XB6S-EC2002(E
L= 0 : XB6S-PS20D(M1)
» = CPU/Expansion Racks
< 1/0 Map
» @ Controller Setup

0x6001:02 Inputs/EOQ In
PDO Map Settings 0x6001:03 Inputs/EQ In
=it 0x6001:04 Inputs/EO L.
Terminals 0x6001:05 Inputs/EO L...
Terminals 0x6001:09 Inputs/E1 In...
Terminals

Terminals

Wk~ U AW N =

» @ Motion Control Setup

« Cam Data Settings Terminals

> Event Settings Terminals 0x6001:0C Inputs/E1 L...

: > 0x6001:0D Inputs/E1 L.
= Task Settings Terminals 0x6001:11 Inputs/EQ

4 Data Trace Settings 3 Terminals 0x6001:12 Inputs/E0 L.
Terminals 0x6001:13 Inputs/E0 L...
> T T— o D014 1€
Terminal X 15 Inputs .
S 0x6001:16 Inputs/E1 L...

Terminal
erminals Edit PDO Map Settings

Terminals

Terminals

Terminals

orminals Backup Parameter Setti
Terminals Setting Parameters
Terminals The setting parameters are edited.
Terminals
Terminals

H Filter Terminals

Output  Build

Note: IfThe PLC firmware version is too low, and the EC_ CoESDOWrite and EC_CoESDORead
instructions are required to write and read the SDO address.

b. existOn the XB6S-PS20D parameter setting page, you can see 16 configuration parameters. Click
any parameter to set the related configuration, as shown in the figure below.

B Edit Setting Parameters e O X

0x2000:02 XB6S-PS20D Config/E0 Clock Frequency

0x2000:03 XB6S-PS20D Config/EO Interval Time

0x2000:04 XB6S-PS20D Config/EO Encoder Type

0x2000:05 XB6S-PS20D Config/EO LSB Position

0x2000:06 XB6S-PS20D Config/EO MSB Position

0x2000:07 XB6S-PS20D Config/EQ Latch Mode

0x2000:08 XB6S-PS20D Config/EQ Latch Edge

0x2000:09 XB6S-PS20D Config/E1 Frame Length

0x2000:0A XB65-PS20D Config/E1 Clock Frequency

0x2000:0B XB6S-PS20D Config/E1 Interval Time

0x2000:0C XB6S-PS20D Config/E1 Encoder Type

0x2000:0D XB6S-PS20D Config/E1 LSB Position

0x2000:0E XB6S-PS20D Config/E1 MSB Position

0x2000:0F XB6S-PS20D Config/E1 Latch Mode 0: CHO Single, CH1 Single
0x2000:10 XB6S-PS20D Config/E1 Latch Edge [0:CHO Raising, CH1 R

Move Down Remove

Return to Default

Help

Data type :UDINT
Valid range : 10 - 40
Comment

eters are save as a part of Ethel
elect Synchronize on the Tool
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c. For example, to modify the SSI frame length parameter of encoder 0, double-click "EO Frame
Length" to modify the parameter value, as shown in the figure below. After all parameters are

configured, you need to re-download the program to the PLC, and the PLC and module need to be
powered on again.

ﬂ Edit Setting Parameters

-P520D Config/EQ Clock Frequency
0x2000:03 XB6S-PS20D Config/EQ Interval Time
0x2000:04 XB6S-PS20D Config/E0 Encoder Type
0x2000:05 XB65-PS20D Config/EQ LSB Position
0x2000:06 XB6S-PS20D Config/EQ MSB Position
0x2000:07 XB6S-PS20D Config/EQ Latch Mode
0x2000:08 XB6S-PS20D Config/EQ Latch Edge
0x2000:09 XB65-PS20D Config/E1 Frame Length
0x2000:0A XB65-PS20D Config/E1 Clock Frequency
0x2000:0B XB65-PS20D Config/E1 Interval Time
0x2000:0C XB6S-PS20D Config/E1 Encoder Type
0x2000:0D XB6S-PS20D Config/E1 LSB Position

Remove
Return to Default
Help
Data type :
Valid range :
Comment :

tting Parameters are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

OK Cancel Apply
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8. 1/0 Function

a. Double-click I/0O Mapping in the left navigation tree to view the mapping table of the modules in

the topology, so as to monitor the channel input and output values, as shown in the following

figure.

ﬂ XB6S - new_Controller_0 - Sysmac Studio (64bit)

A4 Configurations and Setup

v EtherCAT ‘

v = Node1 : XB6S-EC2002(F |—

L= 0 : XB6S-PS20D(M1)
CPU/Expansion Racks

» 3 Controller Setup

» & Motion Control Setup
& Cam Data Settings
* Event Settings
® Task Settings

1 Data Trace Settings

|
\
|
\
g Pogemming |
\
|
\
\

A rilter

™" XB6S-EC2002
Outputs_CouplerCtrl_F200 01
Inputs_CouplerState_F100_01

Outputs_E0 Output CHO_7001_01
Outputs_E0 Output CH1_7001_02
Qutputs_E0 Output CH2 7001_03
QOutputs_E0 Output CH3 7001_04
Outputs_E0 Latch CHO Enable_7001_05
QOutputs_E0 Latch CH1 Enable_7001_06
Outputs E1 Output CHO_7001_09
Outputs_E1 Output CH1_7001_0A
Qutputs_E1 Output CH2_7001_0B
Outputs_E1 Output CH3_7001_0C
Outputs_E1 Latch CHO Enable_7001_0D
Qutputs_E1 Latch CH1 Enable_7001_0E
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EO Input CH1 (Latch)_6001_02
Inputs_EQ Input CH2_6001_03
Inputs_EO Latched Flag CHO_6001_04
Inputs_EQ Latched Flag CH1_6001_05
Inputs_E1 Input CHO (Latch)_6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B

B8 XB6S - new_Controller_0 - Sysmac Studio (64bit)
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File Edit View Insert Project Controller Simulation Tools Window Help

¥ = Node1 : XB65-EC2002(
L= 0 : XB6S-PS20D(M1
CPU/Expansion Racks

£
)

» 3 Controller Setup

» & Motion Control Setup
& Cam Data Settings
> Event Settings
& Task Settings

4 Data Trace Settings

12 Programmi

H Filter

Outputs_E0 Latch CH1 Enable_7001_06
Outputs_E1 Output CHO_7001_09
Outputs E1 Output CH1_7001_0A
Qutputs_E1 Qutput CH2 7001 _0B
Qutputs_E1 Output CH3_7001_0C
Outputs_E1 Latch CHO Enable_7001_0D
QOutputs_E1 Latch CH1 Enable_7001_OE
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EO Input CH1 (Latch)_6001_02
Inputs_EO Input CH2_6001_03
Inputs_EO Latched Flag CHO_6001_04
Inputs_EO Latched Flag CH1_6001_05
Inputs_E1 Input CHO (Latch)_6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B
Inputs_E1 Latched Flag CHO_6001_0C
Inputs_E1 Latched Flag CH1_6001_0D
Inputs_EO Count Value_6001_11
Inputs_EO Latch Value CHO_6001_12
Inputs_EO Latch Value CH1_6001_13
Inputs_E1 Count Value 6001_14
Inputs_E1 Latch Value CHO_6001_15
Inputs_E1 Latch Value CH1_6001_16

¥ & CPU/Expansion Racks

: CPU Rack 0

| R’W | Data Type |
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BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
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Module Functionality Examples

€ Encoder 0 is connected, the encoder is rotated to count, and the encoder 0 probe input channel
0 is latched

a.
a)
b)
0

d)
e)

9)

h)

Configure the configuration parameters as shown in the figure below. Note: During the
application process, the configuration parameters need to be set according to the parameters of
the encoder.

The encoder 0 SSI frame length is set to 25, that is, the EO Frame Length is set to 25;

The clock frequency when encoder 0 reads data is set to TMHz, that is, EO Clock Frequency is
set to 2:1MHz;

The encoder 0 interval time is set to 50ms, that is, the EO Interval Time is set to 500;

The encoding mode of encoder 0 is set to Gray code, that is, EO Encoder Type is set to 1: Gray;
The LSB position number of the encoder 0 position value is set to 0, that is, EO LSB Position is set
to O;

The MSB position number of encoder 0 position value is set to 23, that is, EO MSB Position is set
to 23;

The encoder 0 probe mode is set to channel 0 single, channel 1 single, that is, EO Latch Mode is
set to 0: CHO Single, CH1 Single;

The encoder 0 probe trigger edge is set to the rising edge of channel 0 and the rising edge of
channel 1, that is, EO Latch Edge is set to 0: CHO Raising, CH1 Raising.

B Edit Setting Parameters = | X

0x2000:03 XB6S-PS20D Config/E0 Interval Time
0x2000:04 XB6S-PS20D Config/E0 Encoder Type
0x2000:05 XB6S-PS20D Config/E0 LSB Position
0x2000:06 XB6S-PS20D Config/E0 MSB Position
0x2000:07 XB6S-PS20D Config/E0 Latch Mode
0x2000:08 XB6S-PS20D Config/E0 Latch Edge
0x2000:09 XB6S-PS20D Config/E1 Frame Length
0x2000:0A XB65-PS20D Config/E1 Clock Frequency
0x2000:0B XB6S-PS20D Config/E1 Interval Time
0x2000:0C XB6S-PS20D Config/E1 Encoder Type
0x2000:0D XB65-PS20D Config/E1 LSB Position

Move Down Remove

Return to Default

Help

Data type : UDINT
Valid range : 10 - 40
Comment :-—-

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

45

Cancel Apply

After the parameter setting is completed, the Reload operation is required and the module

is powered on again to enable the master station to automatically send the parameter
settings.
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b. Set the encoder 0 probe input channel 0 latch enable, as shown in the figure below.
a) The downstream data EO Latch CHO Enable is set to 1.

B XB6S - new_Controller 0 - Sysmac Studio (64bit) = O X ‘

Position | Description | RZW | Data Type | Variable

¥ _§ EtherCAT Network Configuration
A4 Configurations and Setup | Nodet

¥ ™" XB65-EC2002
v EtherCAT - Outputs_CouplerCtrl_F200_01
¥ < Node1 : XB6S-EC2002(F | —

=

UINT

=

Inputs_CouplerState_F100_01

Q

R B ) S S S bl ISl Al o =]
== === e = =3
frped ] f el el e Ele foel Niy=! foed
wl Lkl k| wnlunln 191 BV) RO
m| mfm|m|mfm mim|m

L= 0: XB6S-PS20D(M1) J@-

» = CPU/Expansion Racks

Outputs_EQ Output CHO_7001_01
Outputs_EO0 Output CH1_7001_02
Outputs_EO0 Output CH2 7001_03
Qutputs_EOQ Output CH3_7001 04
QOutputs_EQ Latch CHO Enable_7001_05
Qutputs_EQ Latch CH1 Enable_7001_06
Outputs_E1 Output CHO_7001_09
Outputs_E1 Output CH1_7001_0A
Outputs_E1 Output CH2_7001_0B
Outputs_E1 Output CH3_7001_0C
Qutputs_E1 Latch CHO Enable_7001_0D
Qutputs_E1 Latch CH1 Enable_7001_0E
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EQ Input CH1 (Latch)_6001_02
Inputs_EOQ Input CH2_6001_03
Inputs_EO Latched Flag CHO_6001_04
Inputs_EQ Latched Flag CH1_6001_05
Inputs_E1 Input CHO (Latch)_6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B

» 3 Controller Setup

» & Motion Control Setup
« Cam Data Settings
* Event Settings
* Task Settings

i Data Trace Settings

|
\
\
B Pogamming ——
\
\
\

_n
>
=
1%}
m

PP PRARATEEEEESEEEESE
2
e

H Filter

c. Encoder O starts to rotate. After the counting is completed, encoder 0 probe input channel 0
inputs a valid signal. The encoder 0 count value is 4190, the probe input channel 0 latch value is
4190, and the encoder probe input channel 0 latch completion flag value flips once to 1, as shown
in the figure below.

B8 XB6S - new_Controller_0 - Sysmac Studio (64bit) - [m] X

File Edit View Insert Project Controller Simulation Tools Window Help

Description | R'W | Data Type | Variable
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Outputs_E0 Latch CH1 Enable_7001_06
Outputs_E1 Output CHO_7001_09
Outputs E1 Output CH1_7001_0A
Qutputs_E1 Qutput CH2 7001 _0B
Qutputs_E1 Output CH3_7001_0C
Outputs_E1 Latch CHO Enable_7001_0D
QOutputs_E1 Latch CH1 Enable_7001_OE
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EO Input CH1 (Latch)_6001_02
Inputs_EO Input CH2_6001_03
Inputs_EO Latched Flag CHO_6001_04

¥ = Node1 : XB65-EC2002(
L= 0 : XB6S-PS20D(M1
CPU/Expansion Racks

» 3 Controller Setup
» & Motion Control Setup

& Cam Data Settings

Event Settings
& Task Settings

7 Data Trace Settings

12 Programmi

H Filter

Inputs_EO Latched Flag CH1_6001_05
Inputs_E1 Input CHO (Latch)_6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B
Inputs_E1 Latched Flag CHO_6001_0C
Inputs_E1 Latched Flag CH1_6001_0D
Inputs_EO Count Value_6001_11
Inputs_EO Latch Value CHO_6001_12
Inputs_EO Latch Value CH1_6001_13
Inputs_E1 Count Value 6001_14
Inputs_E1 Latch Value CHO_6001_15
Inputs_E1 Latch Value CH1_6001_16
¥ & CPU/Expansion Racks
: CPU Rack 0

BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
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