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1 Product Overview

1.1 Product Introduction

The EC4-PX02B is an integrated oversampling high-speed output module that uses the EtherCAT

industrial Ethernet bus. The module can be configured with either PWM operating mode or oversampling

high-speed output mode. It can be connected to an external laser driver. In PWM output mode, the output

frequency and duty cycle can be independently modulated to drive the external laser driver for laser power

modulation. Alternatively, the oversampling high-speed output mode can be used for high-speed

switching of the laser. The module has two oversampling high-speed output channels, each of which is

completely independent and does not affect the others.

1.2 Product Features

Supports two-channel oversampling high-speed output

The two channels can be adjusted completely independently.

PWM acceleration/deceleration function

Unique acceleration/deceleration algorithm for smooth transition of frequency and duty cycle.
Channel-level synchronization function

Both the oversampling high-speed output mode and the PWM output mode support

synchronization.

PWM output frequency range is wide

Adjustable range 0~20kHz.

High duty cycle adjustment accuracy

The adjustment accuracy can reach 0.1%.

Small size

It has a compact structure and occupies little space.

Easy to diaghose

The innovative channel indicator light design is placed close to the channel, making it easy to
see and convenient for inspection and maintenance.

Easy configuration

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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It is easy to configure and supports mainstream EtherCAT master stations.
® Easy to install
DIN 35 mm standard rail mounting
It adopts spring-loaded terminal blocks, making wiring convenient and quick.

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

2.1 General parameters

Interface parameters

Product Model EC4-PX02B
Bus Protocol EtherCAT
Process data volume: 6 Bytes
Upstream
Process data volume: 268 Bytes
Downstream
Oversampling high-speed output channel/PWM output channel: 2
Channel type
channels, PNP
Refresh rate 1ms
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2 Product Parameters

Technical parameters

high-speed output data
length

System input power 24VDC
Input channel voltage 24VDC
Oversampling 1MHz
high-speed output

switching frequency

Oversampling 1000 bits

Maximum output current

1A per channel

adjustment accuracy

PWM output voltage 20.4V~28.8V
PWM output duty cycle 0%~100.0%
PWM output duty cycle 0.1%
adjustment accuracy

Maximum error of PWM | £0.1%
output duty cycle

PWM output frequency 0~20kHz
PWM output frequency THz

PWM output limit

At 20kHz, the duty cycle ranges from 1.0% to 99.0% (all low if below 1%, all

parameters high if above 99%).
Channel short circuit support

protection

Channel overload support

protection

Channel overcurrent support

protection

External dimensions 102x72x25mm
Weight 130g

Wiring method

Screwless quick connector

Wire length <30m (unshielded)
Operating temperature -10°C~+60°C
Storage temperature -20°C~+75°C

Relative humidity

95%, no condensation

Protection level

P20

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

3.1 Module structure

Product Parts Names

Power supply interface

;;é;' = Fieldbus interface
\
sDot

. EC4-p

System indicators s Wiy, 028
2D0,PNP
Max.1A/Ch
Oversamp\ing

Input and output signal indicators
Channel markings

Signal input and output channels

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

Name Logo Color | Status Status Description
o ON Power supply is normal
Power indicator -
. PWR Green The product is not powered on or the power
light OFF .
supply is abnormal.
. ON The system is running normally.
Operating status — -
ndicat RUN Green | OFF The device is in an Init or unpowered state.
indicator
Flashing | 5Hz: Pre-OP state; 2Hz: Safe-OP state
ON The system is malfunctioning.
Alarm indicator ERR Red OFF The system is running normally or not powered
on.
ON Establish network connection
Green :
N OFF No network connection or error
Yell Flashing | Connection established and data exchanged
ellow
Network port OFF No data interaction or anomaly
status indicator G ON Establish network connection
reen
ouT OFF No network connection or error
Yell Flashing | Connection established and data exchanged
ellow
OFF No data interaction or anomaly
Output channel ON Channel enable
Lo 1~2 Green ;
status indicator OFF Channel disabled

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

4.1 External dimensions

External dimensions (unit: mm)

102

72— 25

4.2 Installation Guide

Installation/Disassembly Precautions

® Ensure that the server rack has good ventilation (such as installing exhaust fans in the server rack).
® Do not install this device next to or above equipment that may cause overheating.

®  Make sure the module is installed vertically and that there is sufficient clearance between the
module and surrounding equipment.

® |Installation and disassembly must be performed with the power off.

7 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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Installation direction

To ensure proper heat dissipation, the module must be installed vertically to ensure unobstructed
airflow inside the module.

Minimum spacing

The module has an IP20 protection rating and must be installed inside a box or cabinet. During
installation, please maintain the minimum spacing (unit: mm) between the module and other
modules or heat-generating devices, or between the module and other devices or wiring channels
above and below it, as shown in the diagram below.

45
]

[ale)
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4.3 Installation and removal

Install

Step

Push the latch at the bottom of
the module outwards, as shown
in Figure @, until you hear a

= \é&" "click" sound.

e AR el

HE AR A AR E AT R AR h A

s

Align the upper edge of the
module clip with the upper
edge of the guide rail, and place
the module into the guide rail,

as shown in Figures ® and @.

The modules are positioned as shown in Figure

G.

®

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



EC4-PX02B Oversampling High-Speed Output Module User Manual 4 Installation and remc

Push the clip along the guide rail until you

hear a click, indicating that the module
installation is complete, as shown in Figure
®.
®
Disassembly Step

Insert the flathead screwdriver into the clip
and apply force towards the module (you
will hear a sound), as shown in Figure @.
Then, remove the module by performing
the reverse operation of installing the

module.

10 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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5 Wiring

5 Wiring

5.1 Wiring diagram

11
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5 Wiring

supply when performing wiring operations.

5.2 Terminal block definition

*For personal and equipment safety, it is recommended to disconnect the power

DO
Terminal | Terminal Description Terminal | Terminal Description
serial markings serial markings
number number
1 PWM/Oversamplin 11 Power supply OV
0/0V pling 0/0V pply
Output 0
2 PWM/Oversamplin 12 Power supply OV
1/0V / Ping 1/0V PPy
Output 1
3 NC Empty terminal 13 NC Empty terminal
4 NC Empty terminal 14 NC Empty terminal
5 NC Empty terminal 15 NC Empty terminal
6 NC Empty terminal 16 NC Empty terminal
7 NC Empty terminal 17 NC Empty terminal
8 PE Power supply PE 18 PE Power supply PE
9 24V Power supply+ 19 24V Power supply+
10 ov Power supply- 20 ov Power supply-
12 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6 Use

Use

6.1 Configuration parameter definition

The module configuration has one parameter, totaling 4 bytes.

function

default
Function Parameter name Range of values
value
Output clear/hold 0: Clear
Clear/Hold 0
1: Hold

6.1.1 Output signal clear/hold function

The clear/hold function is for modules with outputs. This function can be configured to handle

module output actions in the event of a bus exception.

Clear Output: When communication is lost, the module's output channel automatically clears the

output.

Hold output: The module's output channel hold the output even when communication is lost.

In the event of a bus malfunction, the system will temporarily default to a cleared state.

13
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6.2 Process data

6.2.1 Upstream data

Upstream data is 6 bytes (channel[n] takes values 1~2).
Name Meaning Range of Values Data Types Length
0: No alarms
1: Field-side power ) .
unsigned8 1 bit
supply not
CHI[n] Err Code Channel n alarm code connected
0: No alarms
1: Channel unsigned8 1 bit
overcurrent
reserve unsigned8 6 bit
Number of valid bytes of
CHI[n] OverSample )
. oversample output data 0~255 unsigned8 1 byte
Valid Bytes
for channel n
Channel n oversample
CHI[n] OverSample )
L output data less than 1 0~255 unsigned8 1 byte
Valid Bits N .
byte of significant bits

14

Data Explanation:

¢ Alarm value CH[n] Err Code

The module supports field-side power disconnection alarms and channel-level overcurrent alarms.
For example, when the power supply on the channel's field side is not connected, the channel
generates a warning message, with the first alarm bit being 1 and the Error Code value being 1; when
the channel experiences overcurrent, the channel generates a warning message, with the second
alarm bit being 1 and the Error Code value being 2.

The number of valid bytes in the oversample output data of channel n (CH[n])

Channel n oversample output data less than 1 byte valid bits CH[n] OverSample Valid Bits

This function is used in conjunction with the Channel [n] Oversample Valid Bits setting.

For example, when the channel oversample valid bits are set to 16 bits, 16 bits equal 2 bytes. In this
case, the number of valid bytes for channel oversample output data is 2, and the number of invalid

bits in the last byte is 0.

When the channel oversample valid bits are set to 10 bits, 10 bits equal 1 byte plus 2 bits. Thus, the
number of valid bytes for channel oversample output data is 1, and the number of invalid bits in the
last byte is 2.

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

6.2.2 Downstream data

Downstream instruction 268 bytes (channel[n] takes values 1~2, byte[a] takes values
0~124).
Name Meaning Range Of Values | Data Types | Length
Channel n 0: Output disabled )
CH[n] Enable bool 1 bit
output enable 1: Output enable
0: Oversampling
Channel n .
CH[n] Mode ) mode bool 1 bit
mode selection
1: PWM mode
Channel n 0: Synchronous
synchronization disable .
Control Word | CHIn] Sync Enable . — bool 1 bit
function 1: Synchronization
enabled enable
Reserved bool 2 bit
0~1
Sync Source Synchronization (corresponding .
unsigned8 1 byte
Channel source channel to output
channels 0~1)
Channel n
OverSample | CH[n] OverSample | oversample .
S . 0~1000 unsigned16 | 2 bytes
Length Valid Bits data effective
bits
Channel n
OverSample . 125
CH[n] Byte[a] oversample 0~255 unsigned8
Output CH[n] bytes
output data
PWM output 0~20000
CH[n] PWM . .
channel n (Corresponding to | unsigned16 | 2 bytes
Frequency
frequency 0~20kHz)
PWM output 0~1000
CH[n] PWM Duty channel n duty (Corresponding to | unsigned16 | 2 bytes
PWM Output cycle 0%~100%)
PWM output
channel n
CH[n] PWM . .
. acceleration/ 20~5000ms unsigned16 | 2 bytes
Accelerate Time .
deceleration
time

Data Explanation:

4 Channel n output enable CH[n] Enable

15
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Setting the output enable to 1 enables the output of that channel, starting either oversample output
or PWM output.

Channel n mode selection CH[n] Mode
The module supports two modes: oversampling high-speed output mode and PWM output mode.
A setting of 0 enables oversample output, while a setting of 1 enables PWM output.

Channel n synchronization function enabled CH[n] Sync Enable

Sync Source Channel

Both the module PWM mode and the oversample output mode support synchronization.

Output synchronization source channel: The valid parameter range (0~1) corresponds to output
channel 0~1.

When the output synchronization source channel is set to valid, the output channel synchronization
enable is set to 1. In PWM mode, the corresponding channel immediately synchronizes its duty cycle
and frequency with the source channel (i.e., it follows the source channel). In oversample output
mode, the corresponding channel immediately synchronizes its data with the source channel.
When the output channel synchronization enable is set to 0, the original output parameters are
restored.

Channel n Oversample data valid bits CH[n] Valid bits
The module supports setting the valid bits for oversample data, with a maximum length of 1000 bits.

Channel n oversample output data CH[n] Byte|[a]

The module supports setting the oversample output data function.

For example, if the effective bit width of the oversample data in a channel is set to 8 bits, then only
the first byte of the oversample output data will be valid.

PWM output channel n frequency CH[n] PWM Frequency

The valid parameter range (0~20000) corresponds to 0~20kHz. If the parameter exceeds the valid
range, the parameter setting will be discarded.

The output frequency parameter can also be dynamically adjusted during PWM output, and will
smoothly transition to the new target parameter during acceleration and deceleration. If an invalid
parameter is set during the output process, the instruction will be discarded and the original output
will continue.

PWM output channel n duty cycle CH[n] PWM Duty

The valid range (0~1000) corresponds to a duty cycle of 0%~100%. If the parameter exceeds the
valid range, the parameter setting will be discarded.

The output duty cycle parameter can also be dynamically adjusted during PWM output, and will
smoothly transition to the new target parameter during acceleration and deceleration. If an invalid
parameter is set during the output process, the instruction will be discarded and the original output
will continue.

PWM output channel n acceleration/deceleration time CH[n] PWM Accelerate Time

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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Changes in PWM frequency and duty cycle will follow the time set by this parameter. When the
frequency or duty cycle changes, the PWM output channel will smoothly transition to the target
frequency and duty cycle according to this set time.

The legal range for PWM acceleration/deceleration time is 20~5000ms. When this parameter is set

to "0", the acceleration function is turned off.

17 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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6.3 Use Cases

€ Oversampling Output Basic Functions ---- Oversampling Output Channel 0 Basic Output

18

Functions

1. Configure parameters as needed;

2. Output channel 0 is set to oversample output mode;

a) Set Control Word -> CHO Mode to 0;

3. The effective number of bits for the oversample data in channel 0 is set to 16 bits, and the first
byte of the oversample output data is set to 170, and the second byte of the output data is set to
254.

a) OverSample Length -> CHO; OverSample Valid Bits is set to 16.
b) OverSample Output CHO -> CHO ByteO is set to 170;
¢) OverSample Output CHO -> CHO Byte1 is set to 254;
4. Enable output for channel 0O;
a) Set Control Word -> CHO Enable to 1.
5. Dynamically adjust the output data of the second byte of output channel 0 to 170;
a) OverSample Output CHO -> CHO Byte1 is set to 170;
6. Disable the output of channel 0;
a) Set Control Word -> CHO Enable to 0.

PWM Output Basic Functions ---- PWM Output Channel 0 Basic Output Functions
1. Configure parameters as needed;
2. Set output channel 0 to PWM output mode;
a) Set Control Word -> CHO Mode to 1;
3. The PWM output channel 0 frequency is set to 5kHz, the duty cycle is set to 40%, and the
acceleration/deceleration time is set to 1000ms;
a) PWM Output -> CHO PWM Frequency set to 5000;
b) PWM Output -> CHO PWM Duty set to 400;
¢) PWM Output -> CHO PWM Accelerate Time is set to 1000;
4. Enable PWM channel 0 output;
a) Set Control Word -> CHO Enable to 1;
5. Dynamically adjust the PWM output channel 0 frequency to 10kHz and the duty cycle to 60%;
a) PWM Output -> CHO PWM Frequency set to 10000;
b) PWM Output -> CHO PWM Duty set to 600;
6. Disable PWM channel 0 output;
a) Set Control Word -> CHO Enable to 0.

PWM output synchronization function ---- Synchronize PWM output channel 1 with channel 0
1. Configure parameters as needed;
2. Set output channel 0~1 to PWM output mode;
a) Set Control Word -> CHO~CH1 Mode to 1;
3. The frequency of PWM output channel 1 is set to 5kHz, the duty cycle is set to 40%, and the
acceleration/deceleration time is set to 1000ms;
a) PWM Output -> CH1 PWM Frequency set to 5000;

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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b) PWM Output -> CH1 PWM Duty set to 400;

¢) PWM Output -> CH1 PWM Accelerate Time is set to 1000;
4. The PWM output channel 0 frequency is set to 10kHz, the duty cycle is set to 60%, and the

acceleration/deceleration time is set to 1000ms;

a) PWM Output -> CHO PWM Frequency set to 10000;

b) PWM Output -> CHO PWM Duty set to 600;

¢) PWM Output -> CH1 PWM Accelerate Time is set to 1000;
5. Enable PWM channel 0~1 output;

a) Set Control Word -> CHO~CH1 Enable to 1;
6. PWM output synchronization source channel settings;

a) Set Control Word -> Sync Source Channel to 0;
7. Enable synchronization for PWM output channel 1.

a) Set Control Word -> CH1 Sync Enable to 1.

Oversample output synchronization function ---- Oversample output channel 1 is synchronized
with channel 0
1. Configure parameters as needed;
2. Output channel 0~1 mode is set to oversample output mode;
a) Set Control Word -> CHO~CH1 Mode to 0;
3. The effective bit length of the oversample data in channel 0 is set to 16 bits, and the first byte of
the oversample output data is set to 168, and the second byte of the output data is set to 45.
a) OverSample Length -> CHO; OverSample Valid Bits is set to 16.
b) OverSample Output CHO -> CHO ByteO is set to 168;
¢) OverSample Output CHO -> CHO Byte1 is set to 45;
4. Enable output for channel O;
a) Set Control Word -> CHO~CH1 Enable to 1;
5. Output synchronization source channel settings;
a) Set Control Word -> Sync Source Channel to 0;
6. Enable synchronization for output channel 1.
a) Set Control Word -> CH1 Sync Enable to 1.

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



EC4-PX02B Oversampling High-Speed Output Module User Manual

6 Use

6.4 Module configuration instructions

6.4.1 Application in the TwinCAT3 software environment

1. Preparation

® Hardware environment

» Module model EC4-PX02B

YV V V V

as an example

> One switching power supply

One computer, pre-installed with TwinCAT3 software
EtherCAT dedicated shielded cable
Laser drivers and other devices

This instruction manual uses one Beckhoff PLC, specifically the Beckhoff CX5130-0115,

> Module mounting rails and rail fasteners

> Device configuration file

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

Please follow the instructions "4 Installation and Removal""5. Wiring"

® Hardware configuration and wiring

2. Pre-configured configuration files

20

> IbEBRN > AHBEEER (C) > TwinCAT » 3.1 > Config » lo » EtherCAT »

BR

|| UrlRnUn LLUUARAT

|| Beckhoff EKx9xx.xml
|| Beckhoff EP7xxx.xml
|| Beckhoff ATH2x00¢xml
|| Beckhoff EPP3x0cxml
|| Beckhoff EPP Txacxx.xml
|| Beckhoff EL34xxxml
|| Beckhoff EK13xx.xml
|| Beckhoff EPP2xacx.xml
|| Beckhoff EJTxxx.xml
|| Beckhoff EJ3x0cxml
|| Beckhoff EJ7x0cxml
|| Beckhoff EJ9xx.xml
|| Beckhoff EJ6xxx.xml
|| Beckhoff EL30xxxml
|| Beckhoff EL37xxxml
|| Beckhoff EJ2xxx.xml
|| Beckhoff EL5xxxxml
|| Beckhoff EJ5x0cxml
|| Beckhoff EL2xxxxxml
|| Beckhoff EL33xx.xml
|| Beckhoff ELM3x00cxml
|| Beckhoff AX5xxx.xml
|| Beckhoff ELTxxxxml
|| Beckhoff EL25xx.xml

| | EcatTerminal-EC4 V4.01_BOOLxml

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

&M EE

LUt e Vs
2017/11/3 9:53
2017/11/8 9:46
2017/11/23 13:22
2017/12/8 8:48
2017/12/1411:34
2017/12/1515:35
2017/12/19 14:30
2017/12/28 12:22
2018/1/4 10:00
2018/1/410:07
2018/1/410:11
2018/1/410:23
2018/1/410:31
2018/1/1113:03
2018/1/23 1359
2018/1/23 14:21
2018/1/2315:11
2018/1/2315:12
2018/1/24 9:40
2018/1/26 9:34
2018/2/110:19
2018/2/8 16:15
2018/2/1917:15
2018/2/2110:23
2023/10/19 13:45

%7

iy
XML 344
XML 3744
XML 3284
XML 3244
XML 344
XML 3244
XML 3244
XML 3244
XML 344
XML 3244
XML 3Z#4
XML 344
XML 3744
XML 3284
XML 3244
XML 344
XML 324
XML 3Z#4
XML 344
XML 3744
XML 3Z#4
XML 3244
XML 344
XML 3244
XML 3284

Place the ESI configuration file (EcatTerminal-EC4 V4.01 BOOL.xml) in the TwinCAT installation
directory "C\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the image below.

N

1,223 KB
9,290 KB
439 KB
2,099 KB
480 KB
5,634 KB
16 KB
1,811 KB
67 KB

11,837 KB
239 KB
6,307 KB
218 KB
2,868 KB
6,727 KB
14,238 KB
930 KB
3,387 KB
6,543 KB
878 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.

Tools
F
Router

System

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

Realtime Settings...

»

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.

Get Started | Beckhoff News

4 Templates
b Other Project Types
b TwinCAT Measurement

g TwinCAT XAE Projec... TwinCAT Projects

- What's New in TwinCAT 3
I New Project ? *
E b Recent |.NET Framework 4.5 v| Sort by: |Defau|t v| i* 1= | Search Installed 2
4 Installed

Type: TwinCAT Projects

TwinCAT XAE System Manager
Configuration

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

- | Browse...

Solution name: TwinCAT Projectl

Create directory for solution

Cancel
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4, Scanning equipment

a.

b.

22

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

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

‘O Add New ltem... Ins
o Add Existing Item... Shift+Alt+A

&’ Mappings

rt EAP Config File

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

4 new IfO devices found *

[]Device 1 [EtherCAT Automation Protocol] — [<001_Service [TwinCAT -Intel PC! Ethern I 0K I
[]Device 3 [EtherCAT)  [#000_Machine [TwinCAT -Intel PCI Ethernet Adapter [G]

Cancel

]
[ Device 4 [MOWV-DF-Rak)

Select All

Unzelect Al
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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 Microsoft Visual Studio

0 Scan for boxes o Activate Free Run

E(Y) =(N) E(Y) BN

d. After the device is scanned, you can see Box1 (EC4-PX02B) 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.

T R v < I

| v
‘ m' (o= ﬁl' - General EtherCAT DC Process Data Plc Startup CoE - Online Online
AT IR EEERR (CUrl+) P~

) #RR7T5E TWInCAT Project1”(1 AE)

4 5 TWInCAT Project1 Bootstrap
> @ SYSTEM Current State:
MOTION Pre-Op Safe-Op

State Machine

T SAFETY Op Clear Error
_ C++
& ANALYTICS DLL Status

[N

1/0 :

4 % Devices Port A: Carrier / Open
4 . ’D.evr(e 2 (EtherCAT) Port B: No Carrier / Closed

» Image

*% Image-Info Port C: No Carrier / Closed

2 SyncUnits
Inputs Port D No Carrier / Closed

M Outputs

& InfoData

N Box 1 (EC4-PX028B)
Input Download... Upload...

W Control Word

W OverSample Length

B OverSample Output CHO

Il OverSample Output CH1

W PWM Output

@ WcState

& InfoData

&% Mappings

AV T T T

File Access over EtherCAT

YV YVYY
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5. Verify basic functions

a. Clicking "Box1 -> Startup -> New" in the left navigation tree will take you to the configuration

parameter editing page, as shown in the image below.

e R ] vincAT Projecti = x

| -

J ml ©- E_—“| =l General EtherCAT DC Process Data Plc Startup| Cok - Online Online
KRR TR ETRER (Crl+) p-
@1 8BFT="TwinCAT Project1”(1 ANERR)

4 gl TWinCAT Project1

b @l SYSTEM
MOTION

Transition Protocol  Index Data Comment

[d c++

& AnALYTICS
« @io

4 *‘E Devices

4 = Device 2 (EtherCAT)

*® Image
*® Image-Info
2 SyncUnits

Inputs
I Outputs
& InfoData
§ Box 1 (EC4-PX02B)

Input
W Control Word
W OverSample Length
H OverSample Output CHO
W OverSample Output CH1
W PWM Output
& WcState
& InfoData

[Ty i
a’s Mappings Move Up Move Down New... Delete... Edit...

AV VYT

b
b
4
4
b
3
4
3

b. In the Edit CANopen Startup Entry pop-up window, click the "+" in front of Index 8000:0 to expand
the configuration parameter menu. You will see one configuration parameter. Click on any

parameter to set the relevant configuration, as shown in the figure below.

Edit CANopen Startup Entry X

Transition
[Ji-=P Index (hex: I:l

Cancel

PS5 [Is=pP Sub-Index (dec): I:l

[Js=0 [Jo-s walidate [ ]complete Access
Data (hesbind: ‘ | Hex Edit...
Comrment | Edit Entry...

Index Hame Flags  “alue Linit

+ 10F1.0 Error Settings il

+ 10320 SM output parameter =32«

10330 SM input parameter =32«

= 80000 EC4-PX02E Config =1<

2000:01  ClearfHold R Failed Clear (0)
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c. For example, to modify the encoder's output signal clear/hold function, you can double-click
"Clear/Hold" and modify the parameter value, as shown in the figure below.

A

Transiion | oK | I

[Ji=P i
Set Value Dialog ¢ Cancel
P>5S [
[]s=0 [| Dec |1 | | OK |
Hes: |0x00000001 | Carcel
Data (hexbin): :| Hex Edit..
Enurm: Failed Haold ~
Comrnent: j Edit Entry
Boaol Q i Hex Edit...
Index MU Binary: (0100 00 00 | ¢ |
+ T0F1:0 E
£ 10820 5| BitSize O1 Os Ol @32 Os4 O
+ 10330 —
= 30000 EC4-PX02B Config =1 <
=B000:01  |ClearHold R Failed Clear {0)

d. After modifying the parameters, you can see the modified parameter items and values below
Startup. After setting the parameters, you need to perform a Reload operation to enable the main
site to automatically distribute the parameter settings, as shown in the figure below.

TwinCAT Project1 + X
General EtherCAT DC Process Data Startup
Transition Protocol Index Data Comment
@Ps Cot 0x8000:01 Failed Hold (1) Clear/Hold
Move Up Move Down New... Delete... dit...
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6 Use

26

f.

The left-hand navigation tree "Box 1 -> Inputs" displays the Upstream data of the oversample

high-speed output module, used to monitor the module's status, as shown in the figure below.

RESEAREEE
W o--a| &=
PRI R R AR (U )

[ 88755 TwinCAT Project1”(1 AIRE)
4 ol TWIinCAT Project1
> (@l SYSTEM

=

[0 SAFETY

E C++

& ANALYTICS
4 1/0

4 “’% Devices

4 7= Device 2 (EtherCAT)
*% Image
*% Image-Info
b 2 SyncUnits
> 1 Inputs
> 1 Outputs
> @ InfoData
4§ Box 1 (EC4-PX02B)
> M Input
> @ Control Word
b W OverSample Length
> W OverSample Output CHO
> W OverSample Output CH1
> I PWM Output
b @ WcState
P @ InfoData

&% Mappings

The left navigation tree

TwinCAT Projectl + X

Name
%1 CH 0 Err Code
%1 CH 1 Err Code

#! CH 0 OverSample Valid Bytes
#1 CH 0 OverSample Valid Bits
# CH 1 OverSample Valid Bytes
#] CH 1 OverSample Valid Bits

Online

cocoo oo

Type

USINT
USINT
USINT
USINT
USINT
USINT

Size
1.0
1.0
1.0
1.0
1.0
1.0

>Address
710
720
730
740
750
76.0

In/Out  Linked to
Input
Input
Input
Input
Input
Input

"Box 1 -> Control Word/OverSample Length/OverSample Output
CHO/OverSample Output CH1/PWM Output”

displays the Downstream data of the oversample

high-speed output module, used to monitor the output status of the module, as shown in the

figure below.

[rempsmmme
[co@e--a »-=
| R TR R (Ctrl ) p-

&) BBAE TwinCAT Project1”(1 AIRE)
4 Ll TwinCAT Project1
> (@l SYSTEM

| SAFETY
C++
& ANALYTICS

4 4’% Devices
4 == Device 2 (EtherCAT)
’E Image
’E Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)
Input
I Control Word
W OverSample Length

AV TV Y T

W OverSample Output CH1

AR @ TwinCAT Projectl # X

Name

E-CH 0 Enable

E-CH 1 Enable

E-CH 0 Mode

E-CH 1 Mode

E~CH 0 Sync Enable
EE-CH 1 Sync Enable
E-Reserved
E-Reserved 1

E-Sync Source Channel

PWM Output
@ WcState
& InfoData
L2V =
= Mappings

13
b
13
> [ OverSample Output CHO
14
>
4
b
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Online

Ooo0oocooooo

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

>Address
710

711

712

713
714
715

716

717

720

In/Out  Linked to
Output
Output
Output
Output
OQutput
Output
Output
Output
Output
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Module Function Examples

€ Oversample output channel 0 basic output function
a. Configure the configuration parameters as shown in the following figure.

Edit CANopen Startup Entry X

Transition
[Ji=P Index (hex): 8000

Cancel
F=S []s-=P Sub-Index (dec):
[]s-0 [Jo-s alidate [ ] complete Access
Data (hexbin): 1000000 00 | [HexEat,
fas
Corniment: |C\eElH'H0|d ‘ Edit Entry. .
Index Narne Flags  walue Urit
+ 10F1:0 Error Settings =2<
+ 10320 SM output pararneter =32«
+ 12330 SM input parameter =32«

=-8000:0 EC4-FX02E Config

b. Output channel 0 is set to oversample output mode, as shown in the figure below.

R ERREIRS Al TwinCAT Project] + X
@& I - al | Y. | Name Online Type Size >Address In/Out  Linked to
T —— E-CH 0 Enable 0 BIT 01 710 output
SRRt ) L W& 1 Enable 0 BIT 01 714 Output
fa] BB TWInCAT Project1”(1 ANRE) E-CH 0 Mode © BIT 0.1 712 Output
4 Ll TwinCAT Project1 E+CH 1 Mode 0 BIT 0.1 713 Output
b E-CH 0 Sync Enable 0 BIT 0.1 714 Qutput
E-CH 1 Sync Enable 0 BIT 0.1 715 Output
[ saFeTy E-Reserved 0 BIT 0.1 716 Qutput
Eed cot E-Reserved_1 0 BIT 01 717 Output
m ANALYTICS IE-Sync Source Channel 0 USINT 1.0 720 QOutput
4« @Eo
4 4% Devices
4 == Device 2 (EtherCAT)
*® Image

’E Image-Info
3 SyncUnits
Inputs
Il Outputs
& InfoData
§ Box 1 (EC4-PX02B)
4 Input
> @ Control Word
P @ OverSample Length
> @ OverSample Output CHO
4
4
3
b

A4

B OverSample Output CH1
W PWM OQutput
@ WcState
& InfoData
&7 Mappings
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28

C.

The effective number of bits for oversample data is set to 16 bits. The first byte of oversample

output data is set to 170, and the second byte of oversample output data is set to 254, as shown in

the figure below.

RO ERREIEE
@ o- @ =
TR ERREER(Crl+;)

] @R 2 TWIinCAT Project1(1 AJRE)
4 il TwinCAT Project1
b (@ SYSTEM
MOTION
B ric
[#) sAFETY
C++
& ANALYTICS
/0
4 “% Devices
4 == Device 2 (EtherCAT)
*® Image
*% Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
§ Box 1 (EC4-PX02B)
Input
W Control Word
I OverSample Length
OverSample Output CHO
W OverSample Output CH1
W PWM Output
& WcState
& InfoData
&% Mappings

[N 4

vV VvV VYVY

LR B @l TwinCAT Project] + X

‘ Name

E+CH 0 OverSample Valid Bits
IvCH 1 OverSample Valid Bits

R REEREES
@ o-=a| s
ERRRATERRETRRE(Ctrl +)
[ #7552 TWIinCAT Project1”(1 AIE)
4 1 TWIinCAT Project1
b (@ SYSTEM
MOTION

2 ric

[ C++
& ANALYTICS
4 1/0
4 *’% Devices
4 == Device 2 (EtherCAT)

Image
7 Image-Info
2 SyncUnits
Inputs
I Outputs
@ InfoData
& Box 1 (EC4-PX028B)
Input
W Control Word
B OverSample Length
OverSample Output CHO
W OverSample Qutput CH1
W PWM Output
& WcState
@ InfoData
&7 Mappings

AT T UT

b
b
b
4
4
b
3
4

L' TwinCAT Project1

+ X

Name

| B+ CH 0 Byted

| EE-CH 0 Bytel

| E~CH 0 Byte2

| E-CH 0 Byte3

| E-CH 0 Byte4
| E-CH 0 Byte5

| E~CH 0 Byte6

| E-CH 0 Byte7

| E-CH 0 Byte8

| E-CH 0 Byte9

| E+CH 0 Byte10
| E-CH 0 Bytel1
| ECH 0 Byte2
| E-CH 0 Byte13
| E+CH 0 Byte14
| EE-CH 0 Byte15
| EE-CH 0 Byte16
| EE-CH 0 Bytel7
| E-CH 0 Byte18
| EE-CH 0 Byte19
| - CH 0 Byte20
| E-CH 0 Byte21
|~ CH 0 Byte22
| E-CH 0 Byte23
| E-CH 0 Byte24
| E-CH 0 Byte25
| E+CH 0 Byte26
| E-CH 0 Byte27

Online

0

On!ine

oooooooocoocoooooooooooooo'

Type
UINT
UINT

Type

USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT

Size
20
2.0

Size

>Address

730
750

[ >Address

770
780
790
80.0
81.0
820
830
840
850
86.0
870
880
890
90.0
910
920
93.0
940
950
96.0
97.0
98.0
99.0
100.0
101.0
102.0
103.0
104.0

In/Out Linked to

Output
Output

In/Out
Output
Output
Qutput
Qutput
Qutput
Qutput
Qutput
Output
Qutput
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Qutput
Qutput
Qutput
Qutput
Qutput
Qutput
Output
Output
Output

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

Linked to




EC4-PX02B Oversampling High-Speed Output Module User Manual

6 Use

29

d.

e.

Enable the output of channel 0 as shown in the figure below.

4 == Device 2 (EtherCAT)
% Image
*% image-Info
‘;‘ SyncUnits
Inputs
W Outputs
& InfoData
§ Box 1 (EC4-PX02B)
b Input
4 Control Word
> [ OverSample Length
D [ OverSample Output CHO
Pl OverSample Output CH1
b
b
3

ATV VYV

W PWM Output
@ WcState
& InfoData

&1 Mappings

BAD RS EEESE AR Bl TwinCAT Project] + X
@& | - E—‘|I| 5| = Name Online
R AR ARERE(CU) .
] #2773 TwinCAT Project1”(1 NRE) E-CH 0 Mode 0
4 il TwinCAT Project1 E-CH 1 Mode 0
b a’éTﬂEc'\)"N E+CH 0 Sync Enable 0
- E-CH 1 Sync Enable 0
% EIL\(; ETY E-Reserved 0
5 1 E-Reserved 1 0
IE-Sync Source Channel 0

Type

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

In/Out Linked to

Size >Address

0.1 71.0 Output
0.1 Fanl Qutput
0.1 712 Output
0.1 71.3 Qutput
0.1 714 Output
0.1 715 Output
0.1 71.6 Output
0.1 Falvs Output
1.0 72.0 Qutput

As you can see, the number of valid bytes in the oversample output data is 2 bytes, as shown in the

figure below.

& o~
ERR IS =R RS (Crl+)

a| &=

131 WS TWInCAT Project (1 4ME)
4 il TwinCAT Project1
b (@l SYSTEM
=] MoTION
g ric
| SAFETY
[ c++
& ANALYTICS
4 1/0
4 ‘% Devices
4 == Device 2 (EtherCAT)
3 Image
.. Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
¥ Box 1 (EC4-PX02B)
Input
W Control Word
OverSample Length
B OverSample Output CHO
W OverSample Qutput CH1
B PWM Output
& WcState
& InfoData
&% Mappings

N4

VY YV YV VY

AL

Name

TwinCAT Project1
Online
%1 CH O Err Code

#1 CH 1 Err Code

%1 CH 0 OverSample Valid Bytes
#1 CH 0 OverSample Valid Bits
#! CH 1 OverSample Valid Bytes
#1 CH 1 OverSample Valid Bits

oooﬁoo

Type

USINT
USINT
USINT
USINT
USINT
USINT

-« I

Size >Address  In/Out Linked to
10 71.0 Input
1.0 720 Input
10 73.0 Input
1.0 740 Input
1.0 75.0 Input
1.0 76.0 Input

U L L
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f.

g.

The output data of the second byte of output channel 0 is dynamically adjusted to 170, as shown

in the figure below.

UL UL LU U UL LT LT UL

BRSERRETES A Bl TwinCAT Project] & X
&l e~ a | - Name Online Type
T . : [E-CH 0 Byte0 170 USINT
A AR R 1) P Wmcio Bytel 170 USINT
@) AR TwinCAT Project1(1 4NE) E-CH 0 Byte2 0 USINT
4 ol TwinCAT Project1 B+CH 0 Byte3 0 USINT
> (@ sYsTEM | - CH 0 Byted 0 USINT
[E+CH 0 Byte5 0 USINT
E+CH 0 Byte6 0 USINT
E-CH 0 Byte7 0 USINT
& ANALYTICS [E-CH 0 Byte8 0 USINT
4 1/0 &+ CH 0 Byte9 0 USINT
4 "L Devices E+CH 0 Byte10 0 USINT
4 == Device 2 (EtherCAT) | E-CH 0 Bytel1 0 USINT
2% Image E+CH 0 Bytel2 0 USINT
': Image-Info E-CH 0 Byte13 0 USINT
b 2 SyncUnits E+CH 0 Byte14 0 USINT
» Inputs E-CH 0 Bytel5 0 USINT
'; ; ,O?tgmf B+ CH 0 Byte6 0 USINT
ot E-CH 0 Byte17 0 USINT
< ». BO"": (Etc‘d"PXOm - CH 0 Byte18 0 USINT
> Cfnmgwcrd |- CH O Bytel9 0 USINT
> [ OverSample Length Ml 0'Byte) 0 USINT
> OverSample Output CHO - CH 0 Byte21 0 USINT
> [ OverSample Output CH1 - CH 0 Byte22 0 USINT
b T PWM Output E-CH 0 Byte23 0 USINT
b @ WcState E+CH 0 Byte24 0 USINT
» @ InfoData E+CH 0 Byte25 0 USINT
ﬁ:, Mappings - CH 0 Byte26 0 USINT

Disable the output of channel 0 as shown in the figure below.

BRAEREEES
@& o-- & &=
EREAERFEESE(Cr )

) #5755 TwinCAT Project1(1 ANRE)
4 ol TWIinCAT Project1
> (@l SYSTEM

4 *‘é Devices
4 == Device 2 (EtherCAT)
_’: Image
*% Image-Info
- SyncUnits
Inputs
B Outputs
@ InfoData
§ Box 1 (EC4-PX02B)
Input
Control Word
I OverSample Length

[ 4

W PWM Output
& WcState

14 InfoData
&% Mappings

vV v v vhavw
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AR >l TwinCAT Projectl + X

Name Online Type
_J/mCH 0 Enable © BIT
£ E~CH 1 Enable 0 BIT
E-CH 0 Mode 0 BIT
E~CH 1 Mode 0 BIT
E~CH 0 Sync Enable 0 BIT
E~CH 1 Sync Enable 0 BIT
E~Reserved 0 BIT
E~Reserved 1 0 BIT
I~ Sync Source Channel 0 USINT

W OverSample Output CHO
W OverSample Output CH1

Size
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

>Address
770
780
79.0
80.0
810
820
830
84.0
85.0
86.0
870
88.0
89.0
90.0
910
92.0
93.0
940
95.0
96.0
970
98.0
99.0
100.0
101.0
1020
103.0

>Address
710
711
712
73
714
715
716
na
720

In/Out  Linked to
Output
Output
QOutput
Output
Output
Output
Output
Qutput
Output
Output
QOutput
Output
Output
Output
Output
Qutput
Output
Output
Output
Output
Output
Output
QOutput
Qutput
Output
Output
Output

In/Out Linked to
Output
Output
Output
Qutput
Output
Qutput
Output
Qutput
Output
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¢ PWM output channel 0 basic output function
a. Configure the configuration parameters as shown in the following figure.

Edit CANopen Startup Entry X

Transition
[Ji=P Index (hex): 8000

Cancel
F=S []s-=P Sub-Index (dec):
[]s-0 [Jo-s alidate [ ] complete Access
Data (hexbin): 1000000 00 | [HexEat,
te Mask
Corniment: |C\eElH'H0|d ‘ Edit Entry. .
Index Narne Flags  walue Urit
+ 10F1:0 Error Settings =2<
+ 10320 SM output pararneter =32«
+ 12330 SM input parameter =32«

=-8000:0 EC4-FX02E Config =1«

b. Output channel 0 is set to PWM output mode, as shown in the figure below.

@ | o B—‘ul 5| - Name Online Type Size  >Address  In/Out Linked to
—_ _J/mcH 0 Enable 0 BIT 0.1 710 Output
R AP ERRETER () £~ Mw i1 Enable 0 BIT 01 7 Output
[ #8732 TWinCAT Project”(1 1mE) E+CH 0 Mode BIT 0.1 712 Output
4 Ll TwinCAT Project] BE-CH 1 Mode 0 BIT 0.1 713 Output
b [ SYSTEM - CH 0 Sync Enable 0 BIT 01 714 Output
MOTIGN E-CH 1 Sync Enable 0 BIT 01 715 Output
% 'S);E\CFET‘{ - Reserved 0 BIT 0.1 716 Output
@ Cgn - Reserved 1 0 BIT 0.1 77 Output
E ANALYTICS EE~Sync Source Channel 0 USINT 1.0 72.0 Output
4 1/0
4 ‘% Devices
4 == Device 2 (EtherCAT)
2% Image

*% Image-Info
2 SyncUnits
Inputs
I Outputs
& InfoData
§ Box 1 (EC4-PX02B)
Input
B Control Word
B OverSample Length
W OverSample Output CHO
B OverSample Output CH1
W PWM Output
& WcState
& InfoData
&% Mappings

[N 4

VYV VYVYVvYVYw
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C.

d.

The PWM output channel 0 frequency is set to 5kHz, the duty cycle is set to 40%, and the
acceleration/deceleration time is set to 1000ms, as shown in the figure below.

AR RRREEE A B'd TwinCAT Projectl + X
A | - I§|_‘| & - Name
-
BB EETREE(Ctrl+) el S L0V Iy

E-CH 1 PWM Frequency
E-CH 0 PWM Duty
E-CH 1 PWM Duty

) BSE TwinCAT Project1(1 4AE)
4 ol TWinCAT Project1

> @l SYSTEM
MOTION

& ANALYTICS
4 I/0
“ 4% Devices
4 == Device 2 (EtherCAT)
2% Image
_fﬂ Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)
Input
W Control Word
B OverSample Length
W OverSample Output CHO
I OverSample Output CH1
PWM Output
& WcState
InfoData
1% Mappings

AV VYT

4
4
2
4
|4
>
4
b

Enable PWM channel 0 output as shown in the figure below.

R EmREIRE ' TwinCAT Project! & X
@ o--a| &=
IR Clrl+ =
BRI ERREEE(Cr+) P E+CH 1 Enable
Q] #AF5E TWInCAT Project1”(1 NRE) B-CH 0 Mode
4 Ei TwinCAT Project1 E-CH 1 Mode
4 ﬂ SYSTEM IE+~CH 0 Sync Enable
MOTION

E-CH 1 Sync Enable

& £
E‘ C++
ANALYTICS
4« Fio
4 c% Devices
4 == Device 2 (EtherCAT)
% Image
_’:: Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
§ Box 1 (EC4-PX02B)
Input
Control Word
W OverSample Length
W OverSample Output CHO
B OverSample Output CH1
W PWM Output
& WcState
InfoData
&% Mappings

E-Sync Sou;(e Channel

[N 4

|4
>
4
4
4
4
4
4

IE-CH 0 PWM Accelerate Time
E-CH 1 PWM Accelerate Time

Online

0

roocoéoao
==
=
@

Type
UINT
UINT
UINT
UINT
UINT
UINT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

Size
20
20
20
20
20
20

>Address
327.0
329.0
331.0
333.0
3350
337.0

710
711
72
13
714
75
71.6
A
720
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>Address

In/Out Linked to
Output
Output
Output
Output
Output
Output

Output
Output
Output
Output
Output
Output
Output
Output
Output

In/Out Linked to
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e.

SIGLENT M 100

The frequency of the PWM output channel 0 is dynamically adjusted to 10kHz, and the duty cycle

is set to 60%, as shown in the figure below.

RANERREES
@ o-2a| &=

1 i RE8(Ctrl+) P~
] #R5 % TwinCAT Project1(1 ©IRE)
4 o TwinCAT Project1

> (@l SYSTEM

=) MOTION

PLC

SAFETY
C++
& AnALYTICS
4 &0

4 %% Devices

4 == Device 2 (EtherCAT)

*% Image
*B Image-Info
2 SyncUnits

Inputs
Outputs
& InfoData
N Box 1 (EC4-PX02B)

Input
W Control Word
OverSample Length
OverSample Output CHO

AT T T

v v v wVvw

13 WcState
p [ InfoData
i” Mappings

LR B TwinCAT Project1 + X

E-CH 0 PWM Frequency
E-CH 1 PWM Frequency

oﬁo

E+CH 0 PWM Accelerate Time
E-CH 1 PWM Accelerate Time

Type
UINT
UINT
UINT
UINT
UINT
UINT

>Address
327.0
329.0
331.0
3330
3350
3370
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In/Out  Linked to
Output
Output
Qutput
Output
Output
Output
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f.

— g e g g g e e e s e g e e

i

EEE(Ctrl+)

] BT TwinCAT Project”(1 ANIE)

4 @il TwinCAT Project1
b @l SysTEM
=] moTION

B ric

| SAFETY

CH++

& ANALYTICS

4 Fio

4 “Z Devices
4 == Device 2 (EtherCAT)

2
3
2
3
4

*® Image
*® Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)

W PWM Output
& WcState
b [@ InfoData

&% Mappings

> @ OverSample Length

> @ OverSample Output CHO
> @ OverSample Output CH1
p

p

Name
B>CH 0 Enable

E-CH 1 Enable

E-CH 0 Mode

E+CH 1 Mode

E~CH 0 Sync Enable
E~CH 1 Sync Enable
E-Reserved
E-Reserved 1

E-Sync Source Channel

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

>Address
71.0
710
7.2
713
714
715
71.6
17
720
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In/Out
Output
Output
Output
Output
Output
Output
Output
Qutput
Output

Linked to
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¢ PWM output channel 1 is synchronized with channel 0
a. Configure the configuration parameters as shown in the following figure.

Edit CANopen Startup Entry X

Transition
[Ji=P Index (hex): 8000

Cancel
F=S []s-=P Sub-Index (dec):
[]s-0 [Jo-s alidate [ ] complete Access
Data (hexbin): 1000000 00 | [HexEat,
ate Mask
Corniment: |C\eElH'H0|d ‘ Edit Entry. .
Index Narne Flags  walue Urit
+ 10F1:0 Error Settings =2<
+ 10320 SM output pararneter =32«
+ 12330 SM input parameter =32«

=-8000:0 EC4-FX02E Config =1«

b. The output channel 0~1 is set to PWM output mode, as shown in the figure below.

RS EREETES A Bl TwinCAT Projectl = X
@ | o - a | V. | Name Online Type Size >Address  In/Out Linked to

T = 7 E~CH 0 Enable 0 BIT 0.1 71.0 Output
BRI AR (Cul ) Lok IE-CH 1 Enable 0 BIT 0.1 711 Output
) 8555 TwinCAT Project (1 4AIH) E~CH 0 Mode 1 BIT 0.1 712 Output
4 il TWinCAT Project1 E+CH 1 Mode BIT 0.1 713 Output
>l SYSTEM IE-CH 0 Sync Enable 0 BIT 01 714 Output
E-CH 1 Sync Enable 0 BIT 0.1 15 Output
E-Reserved 0 BIT 0.1 716 Output
E-Reserved 1 0 BIT 0.1 7 Output
- Sync Source Channel 0 USINT 1.0 720 Output

4 I/0
4 % Devices
4 == Device 2 (EtherCAT)

*2 Image-Info
-] SyncUnits
Inputs
W Outputs
& InfoData
§ Box 1 (EC4-PX02B)
4 Input
b Control Word
b @ OverSample Length
b @ OverSample Output CHO
4
b
b
b

AT VYT

W OverSample Output CH1
B PWM Output

WcState

& InfoData

&% Mappings
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d.

The frequency of PWM output channel 1 is set to 5kHz, the duty cycle to 40%, and the
acceleration/deceleration time to 1000ms; the frequency of PWM output channel 0 is set to 10kHz,

the duty cycle to 60%, and the acceleration/deceleration time to 1000ms, as shown in the figure

below.

BRAERETER -1 x
@ o-- @l &=

AR AT AR (Curl ) p-

@] #8755 TwinCAT Project1”(1 ARE)
4 ol TwinCAT Projectl
> @ SYSTEM
k=] MOTION
PLC
[# sareTy
[ cor
ANALYTICS
“ 1/0
4 "% Devices
4 == Device 2 (FtherCAT)
:.; Image
j: Image-Info
z SyncUnits
Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)
1 Input
B Control Word
W OverSample Length
W OverSample Output CHO
W OverSample Output CH1
PWM Output
E WcState
& InfoData
&7 Mappings

[ 4

4
2
b
3
4
12
3
3

TwinCAT Project1 + X
| Name

&+ CH 0 PWM Frequency

- CH 1 PWM Frequency
E+CH 0 PWM Duty

E-CH 1 PWM Duty

E-CH 0 PWM Accelerate Time
- CH 1 PWM Accelerate Time

Online

10000
5000
600
400
1000
1000

Type
UINT
UINT
UINT
UINT
UINT
UINT

Enable PWM channel 0~1 output as shown in the figure below.

[T T
@ - &=
RS S RRETRR(Ctrl )

[ #8772 TwinCAT Project1”(1 ATRE)
4 ol TWinCAT Project1
3 SYSTEM

ANALYTICS
4 1/0

4 *’E Devices

4 == Device 2 (EtherCAT)

% Image
*% Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)
4 Input
4 Control Word
> [ OverSample Length
> [ OverSample Output CHO
14
>
>
>

AT T T T

W OverSample Output CH1
W PWM Output

& WcState

& InfoData

&% Mappings

L B TwinCAT Project1 + X

Name

E-CH 0 Enable

E#CH 1 Enable

E-CH 0 Mode

E-CH 1 Mode

IE-CH 0 Sync Enable
E~CH 1 Sync Enable
E-Reserved
E-Reserved 1

- Sync Source Channel

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

Size
2.0
20
20
20
20
20

>Address
327.0
329.0
331.0
3330
3350
337.0

>Address
71.0
711
71.2
713
714
715
716
7
72.0
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In/Out Linked to
Output
Output
Output
Output
Output
Output

In/Out Linked to
Output
Output
Qutput
Output
Output
Output
Output
Qutput
Output
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e.

f.

The PWM output synchronization source channel is set to 0, as shown in the figure below.

ADEARE RS -2 x
@l e-- als -
HARATERRERE(Cl) P

[ #5775 TWInCAT Project1”(1 HRE)
4l TWInCAT Project1
> (@l SYSTEM
MOTION
&l ric
|1 SAFETY
@ Ct+
ANALYTICS
o 1/0
4 ﬂ% Devices
4 == Device 2 (EtherCAT)
55 Image
% Image-Info
3 SyncUnits
Inputs
I Outputs
& InfoData
§ Box 1 (EC4-PX02B)
P[] Input
b Control Word
b @ OverSample Length
b @ OverSample Output CHO
»
»
b

[N 4

W OverSample Output CH1
W PWM Output
& WcState

b @ InfoData

&7 Mappings

TwinCAT Project] + X

Name

I+ CH 0 Enable

E-CH 1 Enable

E-CH 0 Mode

E+CH 1 Mode

- CH 0 Sync Enable
- CH 1 Sync Enable
E-Reserved

- Reserved _1

B> Sync Source Channel

Online

EOQOQ_._‘_‘_.

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
USINT

>Address
71.0

71.1

71.2

713
714
715
716
71.7
72.0

In/Out  Linked to
Output
Qutput
Output
Output
Output
Output
Output
Output
Output

Configure PWM output channel 1 to enable synchronization, as shown in the figure below.

BRI EREEEE
@ e--a &=
RS EEEETERE(Clrl+) P~

) #BA 5" TwinCAT Project!”(1 4\RE)
4l TwinCAT Project1
> @l SYSTEM
ez

| SAFETY
C++

ANALYTICS
4 110

4 4’% Devices

4 == Device 2 (EtherCAT)

% Image
*% Image-Info
: SyncUnits

Inputs
& Outputs
& InfoData
N Box 1 (EC4-PX02B)
4 Input
b Il Control Word
> Il OverSample Length
b 1 OverSample Output CHO
»
b
4
4

AV VY w

B OverSample Output CH1
W PWM Output
& WcState
& InfoData
&% Mappings

TwinCAT Project] + X

Name
| E-CH 0 Enable
E-CH 1 Enable
E-CH 0 Mode
E-CH 1 Mode
| - CH 0 Sync Enable

E-Reserved
&~ Reserved 1

Online Type Size >Address In/Out  Linked to
1 BIT 0.1 71.0 Output
1 BIT 0.1 711 Output
] BIT 0.1 7.2 Output
1 BIT 0.1 7.3 Output
0 BIT 0.1 714 Output
0 BIT 0.1 71.6 Output
0 BIT 0.1 .7 Output
0 USINT 1.0 720 Output

| I~ Sync Source Channel
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Hﬂlﬁﬂqﬂﬂiﬂﬁ“ﬁﬂm'ﬁnﬂﬁﬁm'H'!‘--'a"\-a-‘"a-‘\-a‘

& Oversample output channel 1 is synchronized with channel 0

a. Configure the configuration parameters as shown in the following figure.

Edit CANopen Startup Entry

Transition
[]I=P Index (hex): [s000
F=S []s-=P Sub-Index (dec): |
[]s-0 [Jo-s alidate [ ] complete Access
Data (hesxbin): }oo 00 00 00
Comment: |C\ean‘H old
.Index Narne Flags  walue Urit
|- 10F1:0 Error Settings »2<
i + 10320 SM output pararneter =32«
i + 12330 SM input parameter =32«
| =-8000:0 EC4-PX02B Config

ld

hed

Cancel

Hex Edit...

Edit Entry...

38
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b.

C.

The output channel 0~1 is set to oversample output mode, as shown in the figure below.

st S "l TWinCAT Project] += X
@ | - 2l | - Name Online Type Size >Address In/Out  Linked to
e E-CH 0 Enable 0 BIT 0.1 710 Output
SRR EEREERE(C+; -

ERRRTIRATERE(Ctr ) 2 Mg ch 1 Enable 0 BIT 01 711 Output
Rl ﬁ?b“aﬁ%’TwEnCAT Project1(1 A~E) E~CH 0 Mode BIT 0.1 712 Output
| TWinCAT Project1 E-CH 1 Mode BIT 0.1 713 Output

b Gl SYSTEM - CH 0 Sync Enable 0 BIT 01 714 Output
E’ET’ON E-CH 1 Sync Enable 0 BIT 01 715 Output
SAFETY - Reserved 0 BIT 0.1 71.6 Output
[ crr E-Reserved_1 0 BIT 0.1 717 Output
ANALYTICS I~ Sync Source Channel 0 USINT 10 720 Output

4 1/0
“ ﬂ% Devices

4 == Device 2 (EtherCAT)

’,' Image
= Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
§ Box 1 (EC4-PX02B)
12 Input
b [ Control Word
> [ OverSample Length
b [ OverSample Output CHO
14
4
4
P

AT VYT

M OverSample Output CH1
W PWM Output
@ WcState
& InfoData
% Mappings

The effective number of bits for the oversample data in channel 0 is set to 16 bits. The first byte of
the oversample output is set to 168 bits, and the second byte is set to 45 bits, as shown in the

figure below.
AN EEREEE A Bl TwinCAT Project] + X
@& | ° - a | 5o |- | Name Online Type Size >Address  In/Out Linked to
(R R RIS (Ctrl+) T - CH 0 OverSample Valid Bits UINT 20 730 Output

IE-CH 1 OverSample Valid Bits 0 UINT 20 750 Output
] #RAE TwinCAT Project1”(1 ANRE)
4 ol TwinCAT Project1

> @ SYSTEM

@ C++

ANALYTICS
4 110

4 {"% Devices

4 == Device 2 (EtherCAT)

2% Image
%2 Image-Info
2 SyncUnits

Inputs
& Outputs
& InfoData
N Box 1 (EC4-PX02B)
b Input
» Bl Control Word
13 OverSample Length
b [ OverSample Output CHO
b
b
3
14

AT YV

W OverSample Output CH1
B PWM Output

@ WcState

& InfoData

&’ Mappings
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d.

@ o-- gl &=
BERAOERREEEC )

) #2755 TwinCAT Project1”(1 ATRE)
4l TWinCAT Project1
b (@l SYSTEM
=

ANALYTICS
4 170

“ ﬂ% Devices

4 == Device 2 (EtherCAT)

% Image
ﬁ: Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
§ Box 1(EC4-PX02B)
b Input
> @ Control Word
> Bl OverSample Length
> B OverSample Output CHO
> [l OverSample Output CH1
b
4
b

AT VT T

B PWM Output
& WcState
InfoData

&%, Mappings

Enable the output of channel 0 as shown in the figure below.

M TincaTProjectt - > [

In/Out Linked to

a| s =
BRI RAREESClr+)

Q1 #2:8755 TwinCAT Project1”(1 ANIE)
4 o1 TWinCAT Project1

> @l SYSTEM

MOTION

PLC

|7 SAFETY

Ct++

& ANALYTICS
4 Fio

4 % Devices

4 == Device 2 (EtherCAT)

*® Image
*2 Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
N Box 1 (EC4-PX02B)
b Input
b @ Control Word
> Bl OverSample Length
> Il OverSample Output CHO
b Il OverSample Output CH1
3
b
b

AT T YT

I PWM Output
& WcState
& InfoData

&% Mappings

L S @l TwinCAT Project] + X

Name

E+~CH 0 ByteO
CH 0 Bytel
E~CH 0 Byte2
E~CH 0 Byte3
E~CH 0 Byte4

E~CH 0 Byte5

E~CH 0 Byte6

E~CH 0 Byte7

E+CH 0 Byte8

E~CH 0 Byte9

E~CH 0 Byte10
E~CH 0 Bytel1
E+CH 0 Bytel2
E~CH 0 Byte13
E~CH 0 Byte14
E~CH 0 Bytel5
E+CH 0 Bytel6
E~CH 0 Byte17
E~CH 0 Byte18
E~CH 0 Byte19
E~CH 0 Byte20
E~CH 0 Byte21
E~CH 0 Byte22
E-CH 0 Byte23
E~CH 0 Byte24
E~CH 0 Byte25
E~CH 0 Byte26
E~CH 0 Byte27

Online

(]

[N~ NN N-R-l-N-l- -l ie NN N-N-N-N- -] ~

Type
USINT
USINT

USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT

>Address
77.0

80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0
100.0
101.0
102.0
103.0
104.0

In/Out  Linked to
Output

Output

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

Output
Output
Output
Output
Output
Output
Qutput

Name Online Type Size >Address
E-CH 1 Enable 0 BIT 0.1 211
E~CH 0 Mode 0 BIT 0.1 71.2
E-CH 1 Mode 0 BIT 0.1 713
E-CH 0 Sync Enable 0 BIT 0.1 714
E~CH 1 Sync Enable 0 BIT 0.1 TS
E-Reserved 0 BIT 0.1 71.6
- Reserved_1 0 BIT 0.1 .7
E~Sync Source Channel 0 USINT 1.0 720
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Set the output synchronization source channel to 0 and enable synchronization for output channel

1, as shown in the figure below.

TSR R icareoec - x [

oY | - a | y 2 Name Online Type Size >Address In/Out  Linked to
T 2 _f/m-cH 0 Enable ] BIT 0.1 710 Output
RATATISRARIBERER(Ctrl ) P W& chi1 Enabe 0 BIT 0.1 711 Output
3] #BHF5E TWinCAT Project (1 ARE) B+ CH 0 Mode 0 BIT 0.1 712 Output
4l TwinCAT Project1 E+CH 1 Mode 0 BIT 0.1 713 Output
> @l SYSTEM - CH 0 Sync Enable 0 BIT 0.1 714 Output
&~ Reserved 0 BIT 0.1 71.6 Output
E-Reserved 1 0 BIT 0.1 77 Output
I~ Sync Source Channel @ USINT 10 720 Output
4 170
4 c% Devices
4 =% Device 2 (EtherCAT)
j: Image
"e.A Image-Info
14 : SyncUnits
3 Inputs
> I Outputs
b [@ InfoData
4 N Box1(EC4-PX02B)
4 Input
> W Control Word
> [l OverSample Length
> Il OverSample Output CHO
> Il OverSample Output CH1
> I PWM Output
b I WcState
b @ InfoData

&% Mappings

Q0 A

IR [ A A AFERn AR aret
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