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Safety Precautions and Disclaimer

= Safety Statement:

Please read the user manual thoroughly before using the ECP series remote IO module.
During the installation, operation and maintenance of the product, ensure that all operations
will not cause personal injury or equipment damage. Relevant work shall be performed by
qualified technical personnel.

This product shall be used in an environment that meets the design specifications.
Functional abnormalities, equipment damage and other issues caused by failure to comply
with relevant regulations are not covered by the product quality warranty.

Our company shall not assume any legal liability for safety accidents, property losses and

other consequences arising from improper operation of this product.

=  Safety Tip:

1.

When disassembling, assembling and wiring the product, ensure the operations will not
cause any safety hazards.

On the premise of no safety risks, it is recommended to disconnect all external power
supplies of the system before performing disassembly, assembly and wiring operations.
During installation, wiring and maintenance, prevent metal scraps, wire ends and other
conductive debris from falling into the equipment interior, as this may lead to equipment
damage, malfunctions and incorrect operation.

After installation, ensure good heat dissipation and ventilation for the equipment to avoid
abnormal operation.

Secure the equipment firmly during installation; improper installation may result in product
falling off, unstable operation and other abnormal conditions.

Wiring shall comply with basic electrical safety principles, and installation and maintenance
operations such as wiring and connection shall be performed by professional personnel with

sufficient electrical knowledge.

] Disclaimer

Due to the continuous update and improvement of products and technologies, the content in this

document will be updated alongside actual products and may contain discrepancies. Please

refer to the corresponding product version or the actual product for accuracy.

We reserve the right to modify the content due to product upgrades and updates without prior

notice.

Nanjing OD Control Technology Co., Ltd. -5-
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=  Warranty Statement

Under normal use, if the product malfunctions or gets damaged, OD Control Technology will provide

warranty service within the warranty period (please refer to the order form for the product warranty

period). Repair fees will be charged for products out of warranty.

Within the warranty period, repair fees will be charged for product damage caused by the following

circumstances.

Product damage caused by failure to operate in accordance with the provisions in the
manual.

Product damage caused by use beyond the specified scope of the product.

Product damage caused by using this product for non-intended functions.

Product damage caused by fire, flood, or abnormal power supply such as voltage fluctuation.
Product damage caused by force majeure events (natural disasters, earthquakes, lightning
strikes).

=  Copyright Statement

Copyright © Nanjing OD Control Technology Co., Ltd. 2026. All rights reserved.

The copyright of this material belongs to Nanjing OD Control Technology Co., Ltd. Without the

written permission of the Company, no entity or individual may arbitrarily excerpt, reproduce,

modify or translate this material, nor disseminate it in any form.

Infringement will be prosecuted.

Nanjing OD Control Technology Co., Ltd. -6 -
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1 Product Introduction

The ECP series EtherCAT coupler products can build an EtherCAT network with each other via EtherCAT
interfaces. They can also connect COP series modules through the CAN interface on the coupler body to form
flexible hardware configurations, meeting diverse application requirements. A single EtherCAT coupler can be
expanded with up to 4 COP series modules.

1.1 Product Features

The ECP series modules are EtherCAT coupler products. They manage COP series IO modules via
the local CAN bus and function as EtherCAT remote slaves with configurable resources for various
expansion interfaces. Key features are as follows:

=  Supports the expansion and combination of up to 4 COP
modules.

= The device composed of the coupler and expansion
modules serves as a single independent EtherCAT network
node.

=  Automatically generates the configuration of actually
connected modules without manual configuration by users,
ensuring easy operation.

=  The coupler module achieves a data refresh cycle of 125us.

= Supports mailbox synchronization and distributed clock
synchronization functions.

=  Enables alias setting for EtherCAT nodes.

=  COP series expansion modules can set the priority of
module data transmission via ID configuration.

=  The communication distance between expansion modules
and the coupler can reach 25 meters, allowing decentralized

*
i
£
4
;
£
g
4
4
4

module installation, simplifying wiring and reducing wiring

Costs.

=  With a module thickness of 21.5mm and 32 IO interfaces, it supports close-mounted installation,
saving 20% of cabinet space compared with mainstream plug-in IO modules on the market.

1.2 ECP Series Modules

Model Description:

P601-16 16 N

Copyright © Nanjing OD Control Technology Co., Ltd. -1-
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(1) Product No.: The unique code of the product
(2 Number of digital input channels, displayed as a decimal value
(3 Number of digital output channels, displayed as a decimal value

@) Type of output port, N: NPN type / sink type, P: PNP type / source type

P611- Al 04 S
© @ 0@

(1) Product No.: The unique code of the product
(2) Module signal types: Al stands for analog input signal, and AO stands for analog output signal
(3 Number of channels: Expressed as a decimal value

@) Signal types: S: Single-ended differential, D: True differential

The ECP series modules include multiple signal type modules for users to choose from. For detailed
specifications of ECP series product models, please refer to the list:

Product No. Module Description
P601-1616N ECPO1 16-channel NPN/PNP digital input and 16-channel NPN digital output module
P602-1616P ECPO2 16-channel NPN/PNP digital input, 16-channel PNP digital output module
P611-Al04S ECP11 4-channel analog input module, supporting current and voltage signal input
P612-A004S ECP12 4-channel analog output module, supporting voltage and current signal output

*More types of modules are being added.

Nanjing OD Control Technology Co., Ltd. -2-
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1.3 Indicator Light Meaning

The appearance and structure of the ECP series modules are shown in the figure.

POWER
o / EtherCAT IN

Product
2 EtherCAT OUT
Information
L. CAN
and wiring
diagram

System LEDs
10 LEDs
10 ports

Figure 1 ECP Series Module

The LED indicators of the ECP series modules include the indicators on the front of the product, which
are used to show the system operating status and the working status of 10 ports, as well as the LED indicators
on the RJ45 interfaces. These consist of Link (yellow) and Active (green) for EtherCAT interfaces, and RUN
(green) and ERR (yellow) for CAN interfaces.

~.2 OD CONTROL
LA TECHNOLOGY
- 8i0
- 911

A, 2

B13

C:4

D5

E'6
« Fi7 -
P601-1616N

0
1
p
2
4
5
6
7

Figure 2 LED indicators

LED Meaning

PWR Power indicator light, green. The light turns on after power is connected.

RUN EtherCAT running indicator light, green.

OFF: In initialization state

Blinking: Blinking at 1Hz frequency, in pre-operational state

Nanjing OD Control Technology Co., Ltd. -3-
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LED

Meaning

ON: In operational state
Single flash: llluminates for 200ms and extinguishes for 1s, in safe operational state

Fast flash: 2.5Hz, in Bootstrap state

ERR

EtherCAT error indicator light, red.

OFF: EtherCAT communication is in normal state

Blinking: Received unexecutable state transition commands
Single flash: Network disconnection, synchronization error

Double flash: EtherCAT communication transmission watchdog error.

LS

Local Expansion Bus Communication Status Indicator:

a) OFF: Uninitialized, initial state after power-on reset. No modules connected.

b) Fast flashing: 2.5Hz, 200ms ON, 200ms OFF, I/O module scanning and detection process
c) Steady on: Normal operation after modules are detected, no errors

d) Single flash: 200ms ON, 1s OFF, expansion module lost

e) Flashing: 10Hz, 50ms ON, 50ms OFF, TE-Bus communication error

EtherCAT Active

The indicator light on the RJ45 network port is green and blinks during data transmission.

CAN RUN

CAN bus operating status indicator, green.

OFF: In initialization state, the device is not started normally.

Slow flashing: Lights for 200ms and turns off for 200ms cyclically, in pre-operation state.
Fast flashing: Lights for 50ms and turns off for 50ms cyclically, in Stopped state.

ON: In operating state.

CAN ERR

Yellow indicator for CAN bus error status.

Off: In initialization state, the device fails to start normally.

Slow flashing: Lights for 200ms and extinguishes for 200ms, in pre-operation state.
Fast flashing: Lights for 50ms and extinguishes for 50ms, in Stopped state.

Steady on: In operating state.

IO LEDs

Used for digital input and output indication, "On" indicates the "active" state, and "Off"
indicates the "inactive" state. For other types of signal indications, refer to the instructions

of the specific module for the meaning of the indicators.

Analog Channel Status
Indicator Light

The analog channel status indicator light is used to indicate the analog input channel.
ON: The channel is working normally

OFF: The channel connection is open-circuited

Nanjing OD Control Technology Co., Ltd. -4 -
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1.4 Specification Parameters

1.4.1 Basic Specification

Applicable Products P601 P602 P611 P612
Product Name EtherCAT Coupler IO Module
Rated Current S0mA 50mA 40mA 140mA
Gross Weight 100g 100g 95g 95¢g

Size (mm) (Height x Depth x Width) 106 x 85 x 21.5

Data Refresh Cycle =125us
Working Mode SM synchronization, DC synchronization

Mailbox Data Length inputs: 128 bytes

Outputs: 128 bytes
Node Address 0~65535
Mailbox Emergency Frame and SDO Request

Power Supply DC24V+20%

Transmission Cable Ethernet/EtherCAT CAT5/CATb5e cable
Bus Interface 2 x RJ45, 100Mbps

Transmission Distance =100m
Relative Humidity <95%, no condensation
Protection Grade IP20
Certification CE
1.4.2 Environmental Specifications
Applicable Products P601 | P602 P611 P612

Installation/Usage

Environment

Environment without conductive dust, conductive fibers, flammable/explosive dust, no
flammable gas, corrosive dust or corrosive gas, no water mist, oil contamination,

conductive liquid or gas, no severe vibration and repeated impact.

Altitude

<2000m

Overvoltage Category

CAT |

ESD Level 3, Contact Discharge: +6kV, Air Discharge: +8kV, Criteria A (IEC61000-4-2)
EFT Signal lines: £2kV, Power supply lines: +4kV, Criteria A (IEC61000-4-4)
SURGE Power: line-to-line:x1kV, line-to-PE: +2kV, Criteria A (IEC61000-4-5)

Vibration Resistance

1g, EN60068-2-6:2008

Shock Resistance

159, EN60068-2-27:2009

Operating Temperature

and Humidity

Temperature: -20°C~+60°C

Humidity: <95%RH (30°C), no condensation

Storage Temperature

and Humidity

Temperature: -20°C~+65°C
Humidity: <95%RH (30°C), no condensation

Transport Temperature

and Humidity

Temperature: -40°C~+70°C

Humidity: <95%RH (40°C), no condensation

Nanjing OD Control Technology Co., Ltd.
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1.4.3 Digital Input Specifications

Applicable Products P601 P602
Input Type Digital Input
Input method Source/Sink Type
Number of Input
Channels 1o
Input Voltage Level 24\ DC+20% (19.2VDC ~28.8VDC)
Input Current Typical value: 3.8mA @24VDC
Input ON Voltage =15V
Input OFF Voltage =4V

Hardware Response
Ton/Tore: 100us/100us

Time
Input Protection Optocoupler isolation, etc.
Status Indicator The indicator light turns on when the input is valid.

1.4.4 Digital Output Specifications

Applicable Products P601 P602
Output Type Low-side output High-side output
Output Method Sink type Source type
Number of Output
16 16
Channels

Output Voltage Level 24V DC+20% (19.2vDC ~28.8VDC)

Single channel supports a maximum current output of 1A, and each group with 4

Output Load )
channels supports a maximum output of 1.5A @24VDC.

Hardware Response
Ton/Tore: 100us/100us

Time
Isolation Method Optocoupler Isolation
Supports short-circuit and overcurrent protection for channels. The output of the
Output Protection corresponding channel will be shut off once overcurrent or short-circuit occurs. The
output will resume output if the abnormality disappeared.
Status Indicator The indicator light turns on when the output is valid.

When the output drive current is in a high-temperature environment, derating is required. The derating

curve is shown in the figure below.

Nanjing OD Control Technology Co., Ltd. -6 -
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Max. Drive Current
Imax
0B Imaxyd = = + = s s s s s s s s s s n nnnuisonns
Ambient Temperature
-20°C 45°C  60°C

1.4.5 Analog Input Specifications

Applicable Products

P611

Input Type

Analog input

Input Method

Voltage-type / Current-type

Number of Input

Channels

4

Resolution

16bits

Convert time

50us per channel

Input Voltage Range

Optional Settings: +10V (Default Setting) , 0~10V, 5V, 0~5V, 1~5V

Input Impedance

>1IMQ

Voltage Sampling

Accuracy

+0.1%

Voltage Input Limit

+15V

Voltage Input Diagnosis

When the voltage input range is set to 1~5V, disconnection detection is supported.

Input Current Range

Optional Settings:£20mA, 0~20mA, 4~20mA

Current Sampling

Accuracy

+0.1%

Current Sampling

Impedance

250Q

Current Input Limit

+30mA (Instantaneous)

Current Input Diagnosis

Set the current input range to 4~20mA, supporting open-circuit detection.

Input Protection

No isolation between interface channels, while isolation is provided between interfaces,

power supply and communication components.

Status Indicator

The LED light turns off when the connection is disconnected.

Relationship Table of Analog Input Signal Types and Sampling Feedback Data:

Signal Input Signal Rated feedback value | Sampling limit range Limit feedback value
Type Range range range
Voltage- -10V ~ +10V -32000 ~ +32000 -10.20V ~ +10.20V -32640 ~ +32640
type oV ~ +10V 0 ~ +32000 -0.20V ~ +10.20V -640 ~ +32640
-5V ~ +5V -32000 ~ +32000 -5.10V ~ +5.10V -32640 ~ +32640

Nanjing OD Control Technology Co., Ltd.
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Signal Input Signal Rated feedback value Sampling limit range Limit feedback value
Type Range range range
oV ~ +5V 0 ~ +32000 -0.10V ~ +5.10V -640 ~ +32640
1V ~ +5V 0 ~ +32000 0.8V ~ +5.08V -1600 ~ +32640
Current- 4mA~+20mA 0 ~ +32000 3.2mA~+20.32mA -1600 ~ +32640
mode OmA~+20mA 0 ~ +32000 -0.4mA~+20.40mA -640 ~ +32640
-20mA~+20mA -32000 ~ +32000 -20.40mA~+20.40mA -32640 ~ +32640

1.4.6 Analog Output Specifications

Applicable Products

P612

Output Type

Analog Output

Output Mode

Voltage-type / Current-type

Number of output

4
channels
Resolution 16bits
Convert Time 50us/Channel

Output Voltage Range

Optional Settings: +10V (Default Settings) , 0~10V, +5V, 0~5V, 1~5V

Output Impedance

1kQ

Voltage Output

Accuracy

+0.1% (Full range and full temperature range)

Voltage Output Limit

+15V

Output Current Range

Optional settings: 0~20mA, 4~20mA

Current Output

Accuracy

+0.1%(Full range, full temperature range)

Current Output Load

0~600Q

Output Protection

No isolation between interface channels, while isolation is implemented between

interfaces and the power supply as well as communication parts.

Status Indicator

It will be OFF if the connection is disconnected or go out of Operational state.

Relationship Table of Analog Output Signal Types and Output Digital Quantity Data:

Signal Type Input Signal Range Rated feedback value range
Voltage-type -10V ~ +10V -32000 ~ +32000
oV ~ +10V 0 ~ +32000
-5V ~ +5V -32000 ~ +32000
oV ~ +5V 0 ~ +32000
1V ~ +5V 0 ~ +32000
Current-mode | OmA~+20mA 0 ~ +32000
4mA~+20mA 0 ~ +32000

Nanjing OD Control Technology Co., Ltd.
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1.5 Typical Applications

The ECP series EtherCAT slave modules can be easily connected to the EtherCAT network and jointly
build a control system with the EtherCAT master. The ECP series EtherCAT slave modules can expand
COP series product modules through the local CAN bus interface, realizing the expansion of different

interface resources of a single EtherCAT slave station.

The COP series products can be connected to controllers/PLCs that support the CANopen master
station, enabling the expansion of remote modules and facilitating flexible configuration of hardware

interface resources with ease.

Users can flexibly select the expansion method according to the communication interface supported

by the controller in use. Its typical application topology is shown in the figure.

Nanjing OD Control Technology Co., Ltd. -9-
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Ethernet

i i
——
-
-

TCP/IP 8

CAN

EtherCAT —

EtherCAT

Figure 3 Typical Application Topology

Nanjing OD Control Technology Co., Ltd. -10 -
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When ECP series modules connect to an EtherCAT master station (usually a PLC), they can not only be
used independently as standalone EtherCAT IO slave devices, but also expand ECP or other EtherCAT slave
devices via the EtherCAT OUT interface. Additionally, the CAN interface of ECP modules can be used to expand
COP modules, enabling ECP devices to achieve more abundant and flexible 10 configuration. The internal
terminal resistance of the CAN network is enabled by default for the CAN interface of ECP devices. The RUN
and ERR indicator lights of the CAN interface reflect the network status of the expanded COP module.

E!E!EI f——EJT-—Il*_ - rOUT--_‘_? RUN____ERR

> > LG (L
—lll o § n*ar!warerf.:ew.ﬁwl |~a~.~1rzwﬂ>‘-wd|

EtherCAT

i

i (L 0IATR R A o lhog A

Figure 4 Top signal interface of the ECP module

When expanding with COP series modules, it is required to set the node ID, baud rate Bd and termination

resistor R via the DIP switch on the top of the module. Setting principles:

= The baud rate Bd must be set to be consistent with the CAN baud rate of the CAN master. The CAN
baud rate of ECP series modules is 1 Mbps, so both DIP switches for the baud rate setting of the
connected COP module shall be set to OFF.

= Within the same CAN network, the ID must be set to a unique value without duplication. The smaller

the ID, the higher the priority during data communication.

= When the module is located at the terminal of the CAN network, set the termination resistor to ON

(for Bus network connection, the other termination resistor is usually enabled in the CAN master).

B

SR aldh Facnad 0 TE BRI A 8

||||.m“—” _IN

||’H| = g

+24V

Figure 5 Top signal interface of the COP module
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2 Mechanical Installation

For ECP series and COP series products, attention shall be paid to the environmental and protection
requirements of the modules during installation. Recommendations are as follows:

= |t is recommended to install the module in an electrical cabinet with protection against dust,
moisture and pollution

* Ensure good ventilation inside the electrical cabinet
= Choose an installation location away from overheating equipment

= |nstall the module vertically and keep the surrounding air circulating (with a clearance of more
than 10mm around)

= After installing the module, install rail fixings at both ends to secure it firmly
= Cut off the power supply before installing or disassembling the module.

To meet the requirements of equipment ventilation, heat dissipation and reserved wiring space, a certain
gap shall be reserved during product installation to facilitate the installation, operation and disassembly of the
equipment. Taking the installation of equipment on horizontal guide rails as an example, refer to the figure
below.

[LRLTTTR
@dhbdadd
a0lowmlD
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-
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|

|
]
LTSM® D]

DOWN

Figure 6 Installation clearance requirements between the module and surrounding components

The ECP series modules adopt DIN rail mounting. The DIN rail shall comply with the EN60715 standard
(width: 35mm, thickness: 1mm). The dimensional information of the DIN rail is shown in the figure below.
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Figure 7 DIN rail dimension information

To ensure the equipment is securely mounted on the DIN rail, it is recommended to add rail fasteners.

2.1 Installation Dimensions
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Figure 8 ECP/COP Product Installation Dimension Drawing

Appropriate space shall be reserved above the product according to the selected network cable plug. A
10mm clearance shall be reserved below the product to accommodate the opening travel of the DIN rail buckle.
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2.2 Installation Method

|
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Figure 9 Installation Method

The module installation process is shown in the following steps:

= Step (1): Pull out the buckle at the lower end of the module to retract it into the housing and keep
it in an open state.

= Step ): Clip the upper end of the module onto the DIN rail.

» Step (3 Rotate the module to make the movable buckle end fit closely against the rail.

= Step @): Press the lower rail buckle to lock the movable buckle onto the rail.

A click sound will be heard when pulling or pressing the rail buckle, indicating it has entered the
locked/open state.

Do not pull or press the rail buckle with excessive force.
2.3 Disassembly Method

The procedure for removing the module from the DIN rail is the reverse of the installation procedure. The
removal steps are as follows:

Step @: Lift the DIN rail buckle to release it from the DIN rail.

Step @, @: Rotate the module upward with the fixed buckle end as the fulcrum, and move the

fixed end upward to disengage the module from the top of the DIN rail, completing the removal.
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Figure 10 Module Disassembly

If the installation space at the lower end of the module does not allow the buckle to be pulled open by
hand, use a screwdriver to pry it open.

Do not pull or press the module forcibly during disassembly.
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3 Electrical Installation

3.1 Wiring Precautions

EMC (Electromagnetic Compatibility) issues fall into the category of system-level problems. Even if a
product is designed to meet operating conditions for harsh environments, reasonable external wiring and
routing still need to be considered in practical use to reduce interference between devices.

Please pay attention to the following matters during the electrical connection of the system:

=  Please adopt the recommended cable specifications. For extended cables, shielded cables are
recommended to improve anti-interference capability.

=  When connecting communication cables to network ports, insert them firmly into the ports until
fully locked. Secure the cables to avoid excessive stress at the network port connections.

L] Route communication cables and signal wires separately from high-interference cables such as
power cables (high voltage, high current), and avoid parallel routing.

L] During electrical wiring, keep away from harsh environments with high temperature, high humidity,
dust, oil contamination and corrosive substances.

= For wiring near equipment generating severe noise or interference, take measures to mitigate the
impact of noise sources, such as placing the equipment or lines inside a metal enclosure.

= When both system power supply and 10 power supply are required, pay attention to their mutual
interference. It is recommended to adopt measures such as using independent power supplies,
adding isolation transformers or filters.

= When using shielded cables, keep the unshielded section as short as possible, and connect the
shielding braid to the nearest PE terminal.

= Follow relevant electrical codes and regulations of each country or region for grounding measures.
The grounding terminal must be reliably grounded, and shall not be shared with the power neutral
N terminal.

3.2 Cable Selection

The selection of 10 cables is limited by the signal current passing through the 10 terminals. The table
below lists the supported cables. Users shall reasonably select the wire gauge and cable type according to
actual application conditions and signal current parameters.

Applicable wire diameter Recommended stripping Recommended models of
GB Standard /mm’ | American Standard length (unit: mm) tubular pin-type crimp
/AWG terminals
0.3 22 8/10 E0308/E0310
0.5 20 10 E0510
0.75 18 10 E7510
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Figure 11 Stripping Requirements for Module Wiring

For terminals with high-current output such as DO output signals, when selecting cables, it is necessary
to choose cables with an appropriate wire diameter based on the actual maximum operating current.

EtherCAT communication cables adopt standard RJ45 network interfaces and standard crystal connectors,
and shielded Category 5e or higher twisted-pair cables shall be used. The cable specification requirements are
shown in the table below:

Parameter Iltem AR B

Cable Type CAT5/CAT5ecable (100BASE-TX)

Shielding Circuit Requirements Double-layer shielding (SFTP or SFTPP), textile mesh shielding coverage of 85%, aluminum

foil layer coverage of 100%

Compliant with standards EIA/TIA568A, EN50173, ISO/IEC11801
Work Environment | Operating Temperature: -30°C~60°C
Requirements Determine the requirements for corrosion resistance and fatigue resistance according to

the working environment.

Conductor cross-section AWG26 and above

3.3 Interface Signal Identification

The interface signal definitions of the ECP series products adopt unified naming conventions. Any

discrepancies will be specified in the corresponding individual product documentation.

Please refer to the table below for the signal identifiers and their definitions of the products.

Interface Signal Marking Signal Meaning
Power +24V Connect to the +24V power supply provided by the switching power supply
supply oV Connect the +24V switching power supply to the corresponding COM port or 0V
interface.
PE/= Protective Earthing
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Interface Signal Marking Signal Meaning

EtherCAT IN The network access interface of EtherCAT devices
For the pin signal definition of RJ45 network cable interface, please refer to the

standard definition of EtherCAT signal interface.

ouT For the network egress interface of EtherCAT devices, please refer to the standard
definition of EtherCAT signal interfaces for the pin signal definition of R145 network

cable interfaces.

CAN CAN CAN communication interface adopts RJ45 interface, and the pin signal definition
is as follows:
1: CAN_H
2: CAN_L
3: GND
Metal shell: PE
DI DI_x Digital input signal x, the number of DI ports of the device shall not exceed 16.
DI_xx Digital input signal xx, the number of DI points of the device exceeds 16.
24V Connect to the +24V power supply provided by the switching power supply
COM/QV Connect the switching power supply to the COM port or 0V interface

corresponding to the +24V power supply.

COMXx "x" is a digit ranging from 0 to 9, representing the common terminal of a signal.
Different values of x mean the common terminals are independent of each other,
indicating there are multiple isolated signal common terminals. For instance, by
adopting different connection modes of the common terminals for the digital input
module, the same device can realize signal acquisition of both NPN (sink type) and

PNP (source type).

DO DO_x Digital output signal x, the number of DO ports of the device shall not exceed 16.
DO_xx Digital output signal xx, the number of DOs of the device exceeds 16.
24V Connect to the +24V power supply provided by the switching power supply
COM/QV Connect the switching power supply to the COM port or 0V interface
corresponding to the +24V power supply.
Al Vx+ Access point for the positive terminal of voltage-type or current-type signals
VIx- Negative terminal access point for voltage-type or current-type signals
Ix+ Access point for positive terminal of current-type signal
Ix- Negative terminal access point for current-type signal
PE Protective Earthing
AO Vx+ Positive terminal of voltage-type output signal
Ix+ Positive terminal of current-type output signal
VIx- Negative terminal of voltage-type or current-type signal
PE Protective Grounding
+24V Connect to the +24V power supply provided by the switching power supply
COM/0V Connect the +24V switching power supply to the corresponding COM port or 0V
interface.

* In the signal name, "x" represents a one-digit hexadecimal value ranging from 0 to F, which is generally

used to indicate the sequence of signals.
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* "xx" in the signal name represents a two-digit hexadecimal value ranging from 00 to FF, which is
generally used to indicate the sequence of signals.

3.4 Terminal Wiring

When wiring the device, users shall refer to the device manual and complete signal connection in
accordance with the product signal markings and the wiring methods of various signals described in this
section. Do not wire randomly to avoid abnormal use, which may cause equipment damage or resulting losses.

3.4.1 Digital Input Wiring

Modules with digital input interfaces adopt bidirectional optocouplers for internal isolation. If equipped
with 16 input ports, there are two common terminals (marked as COMx, where x represents different digits to
distinguish different common terminals). This allows users to connect to different common terminals and
realize the access of two sets of input signals of different types (NPN and PNP). For modules with more digital
input interfaces, more common terminals can be configured (generally one common terminal is shared by 8
DI input interfaces). Users can access different types of input signals according to application requirements.
The wiring diagram is shown as follows:

. D10
D10 O—JA

o7 g cPU

DI_8

Lo LQ:L

e o

Figure 12 Wiring for NPN/PNP compatible input

DIo] 0 |DI8
[ DI 1] 1 |DI9 B
DI 2| 2 |DIA
DI 3| 3 |DIB
DI 4] 4 |DIC
ko[ ois[5 oD |..]...
8i-1:[ Di6l 6 DIE |iLt+:i¥
N_L DI 7| 7 IDIF 1__'{_'_;8
NPN DI COMl 8 COM2 PNP DI

Figure 13 Wiring and Signal Definition of Digital Input Terminals
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3.4.2 Digital Output Wiring

For NPN (sink type) output signals, a 2x10 terminal interface is adopted, providing two sets of wiring
ports for power signals. The 24V terminals of the two power supplies are connected together, and the OV
terminals are also connected together, which enables a more stable power circuit and higher current support.
The wiring is shown in the figure below:

CPU s ! doo E
ADo_F 1adts
[ \ \AAJ
D

A 24v
N/

S coy 22VDC

1|

Figure 14  Wiring of NPN type (sink type) output

DO 0| 0 |DO 8

DO 1| 1 DO 9 -

DO 2| 2 |DO A []g

DO 3| 3 DO B

DO 4| 4 DO C

DO 5 5 DO D

DO 6| 6 DO E

DO 7| 7 DO F

24V| 8 |COM

24v| 9 |COM ]—-I|+—<
24vDC

Figure 15 Wiring and Signal Definition of 20PIN NPN Output Terminals

The wiring of PNP-type (sourcing) digital output signals is shown in the figure below.
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DO 0 Load0
DO_1
1
| '
I ]
I '
|
1
CPU dDpo E
Load15
L c) DO_F AVA‘A'
s 24V DC
P A A
G N IV
° = A COM
\V

Figure 16 Wiring of PNP (sourcing) Output

DO 0] 0 |DO_8
DO 1] 1 |[DO9
DO 2 2 |[DOA [] LOAD
DO_3 3 |DOB
DO 4] 4 |DO_C
DO 5 5 |[DO_D
DO 6| 6 |[DO_E
DO 7| 7 |[DOF

24V| 8 |COM

24V 9 |COM

T
24V DC

Figure 17 Wiring and Signal Definition of 20PIN 18PIN PNP Output Terminals

3.4.3 Relay Output Wiring

Relay output modules use single-pole single-throw normally open contact relays to control the
disconnection and closure of digital output ports. When an output port is active, the relay closes, and the
output terminal serves as a dry contact. The power supply for each group of relays can be independently
selected as DC or AC. When a DC power supply is chosen, the common terminal can be connected to either
the positive or negative pole, and the specific connection shall be selected according to application
requirements.
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LOAD
00 0 0 [D0 4 ==———
como| 1 |coms [ \}—
DO 1/ 2 |DO 5
coMm1| 3 |COMS5 o=
DO 2| 4 |DO 6 —D—o
com2| 5 |come ——
DO_3| 6 |DO_7
com3| 7 |com?
8
24V 9 |COM
T
24V DC

Figure 18 Relay Output Wiring Diagram

3.4.4 Analog Input Wiring

Analog input acquisition modules usually support the input of voltage-type and current-type signals.
During use, it is necessary to check whether the input signal exceeds the signal acquisition range of the module.
Do not connect out-of-range signals to the module, exceeding the module's tolerance limit may cause damage
to the module.

Taking the four-channel analog input module as an example, its wiring is shown in the figure below.

VO+| 0 |Vi+
0+ 1 |11+ ?fg)
VIO-| 2 VII-
&1 PE 3 PE
v2+| 4 [V3+
2+ 5 |13+
VI2-| 6 VI3-
PE| 7 |PE
NC| 8 |NC

Figure 19 Analog Input Signal Wiring Diagram

The connected voltage or current signal must fall within the module's measurable voltage or current
range, otherwise, the module may be damaged.

To ensure signal stability and avoid interference, use shielded, low-impedance cables for signal
transmission and reliably ground the cables.
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3.4.5 Analog Output Wiring

Analog output modules usually support the output of voltage-type and current-type signals. Taking the
four-channel analog input module as an example, its wiring is shown in the figure below.

@E VO+| 0 |V1+
0+ 1 |[I11+
VIO-| 2 [VI1- E)
A 1_PEl 3 |PE =N
V2+| 4 (V3+
2+ 5 [I3+
VI2-| 6 [VI3-
PE| 7 |PE
NC| 8 [NC
NC| 9 |NC

Figure 20 Analog Output Signal Wiring Diagram

All four channels support both current output and voltage output functions. Users shall select either the
voltage output terminal or the current output terminal according to the operating mode of the channel, and
the two types of terminals must not be mixed, otherwise, inaccurate output signals may occur. Additionally, a
single channel must not be connected to both current output and voltage output simultaneously, as this may
cause channel damage.

For signal stability and to avoid interference, use shielded, low-impedance cables for signal transmission

and ensure the cables are properly grounded.

3.4.6 Thermal Resistance Temperature Sampling

The thermal resistance temperature sampling module supports the connection of three-wire and two-
wire thermal resistors. Users shall confirm whether the module is compatible with the thermal resistance
sensor in use before connection.

RO+l O [R1+

WE RO-| 1 [R1-
~— lo-| 2 |-

PE| 3 |PE

PT/ R2+| 4 |R3+
12-| 6 |L3-

__PE| 7 [PE

NC| 8 [NC

Figure 21 Wiring Diagram of Thermal Resistance Input Signal
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Considering signal stability and avoiding the impact of interference, please use shielded and low-
impedance cables for signal transmission and ensure reliable grounding of the cables.

Before the thermal resistance module operates, confirm that the sensor type parameters configured for
the module are consistent with the type of sensor in use.

3.4.7 Thermocouple Temperature Sampling

Thermocouple temperature sampling modules usually require cold junction compensation to obtain
accurate detected temperature values. Users can adopt a PT100 thermal resistor to measure and compensate
the cold junction temperature. If no PT100 thermal resistor is connected for cold junction temperature
measurement, the module will detect an open circuit of the thermal resistor and use the terminal temperature
for cold junction temperature compensation.

A ——. LO+ |0 L1+
=t 10- [1] L1-

¥ n A L2+ |2 | L3+
—=t—{ 12- [3] L3-

= NC 4| NC

NC |5| NC

PE |6| PE

R+ |7] RL

R- |8| PE

Figure 22 Thermocouple Input Signal Wiring Diagram

When using a thermistor sensor as the cold junction temperature compensation sensor, connect the
thermistor to R+ and R- during wiring, and short-circuit R- to RL. For signal stability and to avoid interference,

use shielded, low-impedance cables for signal transmission and ensure the cables are reliably grounded.

Before the thermocouple module operates, confirm that the sensor type parameters configured for the
module match the type of sensor in use..
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4 ECP Series Modules Configuration Parameters

This section mainly introduces that modules are connected via the ECP series and configured and
operated through the EtherCAT bus. When modules communicate directly with the master device via the CAN
bus, please refer to the subsequent chapters and the CiA401 standard.

In this section, the symbol "?" represents the slot position where the module is located. For example, the
"?" of P601 is 0. Among modules expanded via the CAN bus, the module with the smallest ID has its "?" set to
1, and the value increases sequentially as 2, 3, ... according to the ID number.

4.1 Digital Quantity Configuration Parameters

4.1.1 Digital Input Filtering

For digital input ports, when the module acts as an expansion module of ECP01, the EtherCAT master
station can configure the filtering function via object dictionary 0x807?1. For the variable corresponding to this
object, bit0 corresponds to the filtering setting of digital input 0, bit1 corresponds to digital input 1, ..., and bit
N corresponds to the filtering setting of digital input N. When set to 1, the filtering function of the input port
is enabled, providing a 6ms filtering effect (signals with a width less than 6ms will not be detected).

4.1.2 Exceptional Mode of Digital Output

For digital output ports, when the module acts as an expansion module of ECP01, the EtherCAT master
station can use the object dictionary 0x807?2 to configure how the output port state is handled when exiting
the OP state. BitO of the variable corresponding to this object is mapped to digital output 0, Bitl to digital
output 1, ..., and Bit N to the exceptional output configuration of digital output N. The default setting is 1,
which means the output port will adopt the corresponding value in 0x80?3 when exiting the OP state. When

set to 0, the port output will maintain its current state.

4.1.3 Exceptional Output Value of Digital Output

For digital output ports, when the module acts as an expansion module of ECP01, the EtherCAT master
station can use object dictionary 0x807?3 to set the output state of the output ports when exiting the OP state
with the port output mode set to 1. BitO of the variable corresponding to this object corresponds to the
exceptional output setting of digital output 0, bitl corresponds to digital output 1, ..., and bit N corresponds

to the abnormal output setting of digital output N..

4.2 Analog Configuration Parameters

4.2.1 Operating Modes and Sampled Values of Analog Inputs

The analog input module supports multiple operating modes, which can be configured via object
dictionary 0x807?5:00. This object is a 16-bit value, with each group of four bits corresponding to one input
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channel in sequence (e.g., Bit3..0 configures the operating mode of the Al_O channel, and Bit7..4 configures
the operating mode of the Al_1 channel). The default operating mode of each channel is voltage type with a
range of -10V to +10V.

Values of 4-bit Working Mode Sample Value
Voltage-type B000O -10V ~+10V -32000~+32000

B00O1 0~+10V 0~32000

B0010 -5V ~+5V -32768~+32000

B0011 0~+5V 0~32000

B0100 1~ +5V 0~32000
Current-type B0101 4~20mA 0~32000

B0110 0~20mA 0~32000

BO111 -20~+20mA -32000 ~ +32000

HE 3] /

? represents the slot position where the module is located. For example, the ? of P601 is 0. Among
modules expanded via the CAN bus, the module with the smallest ID has its ? set to 1, and the value of ? is

assigned as 2, 3, and so on in ascending order of ID.

4.2.2 Analog Output Mode and Output Value

For analog output ports, when the module acts as an expansion module of ECP01, the EtherCAT master
station can set the analog output value of the output port upon exiting the OP state via the object dictionary
0x8076. Subindex 1 corresponds to analog output channel 0, subindex 2 corresponds to analog output channel

1, and so on.
Signal Type Values of 4-bit Input Signal Range Feedback Value Range

Voltage-type B0OO0O -10V ~ +10V -32000 ~ +32000
B0O0O1 oV ~ +10V 0 ~ +32000
B0010 -5V ~ +5V -32000 ~ +32000
B0O11 oV ~ +5V 0 ~ +32000
B0100 1V ~ +5V 0 ~ +32000

Current-type B0101 AmA~+20mA 0 ~ +32000
B0110 OmA~+20mA 0 ~ +32000
HE 3 /

The analog output module supports multiple operating modes, which can be configured via object
dictionary 0x807?5:00. This object is a 16-bit value, with each group of four bits corresponding to one input
channel in sequence (for example, Bit3..0 is used to set the operating mode of the AO_0 channel, and Bit7..4
is used to set the operating mode of the Al_0 channel). The default operating mode of each channel is voltage

type with a range of -10V to +10V.,

4.2.3 Analog Output Exceptional Mode and Output Value

During the operation of the analog output module, when it exits the Operational state due to detected
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hardware faults or communication network anomalies, the output state of the output channels can be
configured via the fail-safe output mode object 0x8?02 and the fail-safe output value object 0x8?06.

The default value of the fail-safe output mode is 1, which means the output will adopt the value
configured in the fail-safe output value object when an exception occurs. When set to 0, the output value will
maintain its current output state upon the occurrence of an abnormality

4.3 RTD Configuration Parameters

4.3.1 Types of Thermal Resistance

The thermal resistance temperature detection module supports multiple types of thermal resistance
sensors. If the sensor connected by the user is not a PT100 sensor, it is necessary to set the actual sensor type
connected to the channel via object dictionary 0x80?5:00. This object is a 16-bit value, with every four bits
corresponding to one input channel in sequence (for example, Bit3..0 can set the operating mode of Channel
0, and Bit7..4 can set the operating mode of Channel 1).

Value table corresponding to different types:

Sensor Type Corresponding value
PT100 B000O
PT500 B00O1
PT1000 B0010
Cul00 B0011
KTY84 B0100

Example: Connect Channel 0 and Channel 2 to PT100, Channel 1 to PT1000, and Channel 3 to Cu100. In
this case, set 0x80?5 to 0x3010.

4.3.2 Temperature Limit

The temperature limit includes the upper temperature limit and the lower temperature limit, both of
which default to 0 upon power-up. The temperature represented by the value V is calculated as T=0.1'C X
V.

If users need to check whether module detection channel N (N=0,1,2,3) exceeds the upper or lower limit,
they shall configure the required limit values for the corresponding channels by setting the 16-bit signed data
of sub-index 2(N+1)+1 (upper temperature limit) and sub-index 2(N+1)+2 (lower temperature limit) in the
object dictionary 0x80?7. For example, to set the upper and lower limit values of channel 2, it is necessary to
configure sub-index 5 and sub-index 6.

4.3.3 Temperature Upper and Lower Limit Detection

When users need module temperature upper and lower limit detection, after setting the temperature
upper and lower limit detection values, it is required to enable the temperature upper and lower limit
detection via the object dictionary 0x807?8:00. This object adopts 16-bit unsigned data, with each bit
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corresponding to the upper and lower limit detection enable of one channel. For instance, if bit O is set to 1,
the upper and lower limit detection function of channel 0 is enabled, when a bit is set to 0, the temperature
upper and lower limit detection of the corresponding channel is disabled. Unrelated bits shall be written as 0
during operation.

Normally, the enable of temperature upper and lower limit detection shall be activated only after the
configuration of temperature upper limit and lower limit values is completed. .

4.3.4 Temperature Offset Value

Users can set the offset value of the temperature feedback for all module channels via the object
dictionary 0x8079:00, for example, for calibration purposes. The setting range of this temperature offset value
is -500.0°C to +500.0°C, corresponding to a sampling temperature feedback value calibration range of -5000
to +5000. At the user level, this function can be used for sampling value calibration or offset adjustment.

The temperature offset value defaults to 0 after power-on. Its unit changes in accordance with the
temperature unit setting, equivalent to 0.1 Units of the temperature unit.

4.3.5 Sampling Period

The temperature sampling period of the thermal resistance module is updated once every 250ms by
default (4 channels). If users need to adjust the sampling period, it can be set via the object dictionary
0x807?A:00. Currently, the module supports three sampling periods. Users may select the required sampling
period according to the table below and configure the corresponding object dictionary.

Sampling Period Set value
250ms 0 (Default value)
500ms 1
1000ms 2

4.3.6 Filtering Level

Temperature sampling results can obtain smoother sampling data through filtering. Users can adjust the
smoothness of temperature sampling results by setting the filtering level via the object dictionary 0x807?1:00.
The setting range of this integer value is 0~9, with a default value of 2.

4.3.7 Temperature Unit

Thermal resistance sampling temperature unit setting. The default value is 0, which means the
temperature unit is °C.

Object Data type | RW attribute Parameter Description

0x807B:00 Unsigned16 | RW The sampling of each RTD temperature channel is used for target

temperature unit configuration. The default value is O, the unit is °C,

and the setting range is 0~2.
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The relationship between the value of the temperature unit setting object and the temperature unit:

Temperature unit Set value

Degree Celsius °C (Default value)

Degree Fahrenheit °F

Kelvin K

N|F— | O

4.4 Thermocouple Configuration Parameters

4.4.1 Thermocouple Types

The thermocouple temperature detection module supports multiple types of thermocouple sensors. If
the user connects a sensor other than the K-type, it is necessary to set the actual sensor type connected to
the channel via the object dictionary 0x80?5:00. This object is a 32-bit value, with every four bits
corresponding to one input channel in sequence (for example, Bit3..0 can set the operating mode of Channel
0, and Bit7..4 can set the operating mode of Channel 1).

Value table corresponding to different types:

Sensor Type Corresponding value
K BO0OO
J B0O001
B B0010
E B0OO11
N B0100
R B0101
S B0110
T B0111

Example: If channel 0 and channel 2 are connected to type K, channel 1 to type B, and channel 3 to type
T, set 0x807?5 to 0x7020 at this time.

4.4.2 Temperature Limit

The temperature limit includes the upper temperature limit and the lower temperature limit, both of
which are initialized to 0 after power-on. The temperature indicated by its value V is calculatedas T=0.1C *
V.

If users need to check whether Module Detection Channel N (N=0,1,2,3) exceeds the upper or lower limit,
they shall set the required limit values for the corresponding channel by configuring the 16-bit signed data of
Sub-index 2(N+1)+1 (upper temperature limit) and Sub-index 2(N+1)+2 (lower temperature limit) in the object
dictionary 0x807?7. For example, to set the upper and lower limit values of Channel 2, it is required to configure
Sub-index 5 and Sub-index 6.

Nanjing OD Control Technology Co., Ltd. -29 -



(""o' OD CONTROL

ECP Series Remote 10 Modules User Manual L“- TECHNOLOGY

4.4.3 Temperature Upper and Lower Limit Detection

When the user needs to perform module temperature upper and lower limit detection, after setting the
temperature upper and lower limit detection values, it is required to enable the temperature upper and lower
limit detection via the object dictionary 0x807?8:00. This object is 16-bit unsigned data, with each bit
corresponding to the upper and lower limit detection enable of one channel. For example, setting bit 0 to 1
enables the upper and lower limit detection function of channel 0. If a bit is set to 0, the temperature upper
and lower limit detection of the corresponding channel is disabled. Unrelated bits shall be written as 0 during
operation.

Generally, the enable of temperature upper and lower limit detection shall be activated only after the
configuration of temperature upper limit and lower limit values is completed.

4.4.4 Temperature Offset Value

Users can set the offset value of the temperature feedback for all module channels via the object
dictionary 0x807?9:00, for purposes such as calibration. The setting range of this temperature offset value is -
500.0°C to +500.0°C, corresponding to a calibration range of -5000 to +5000 for the sampled temperature
feedback values. At the user level, this function can be used for sampled value calibration or offset adjustment.

The temperature offset value defaults to 0 upon power-up. The temperature offset value applies to the
temperature sampling values of all channels on the module. Its unit changes in line with the temperature unit
setting, equivalent to 0.1 Units of the temperature unit.

4.4.5 Cold Junction Temperature Compensation

During temperature measurement with the thermocouple module, cold junction temperature
compensation is required to eliminate errors caused by the cold junction temperature. The thermocouple
module provides one RTD cold junction temperature detection loop for the purpose of cold junction
temperature compensation.

When the RTD port is unused or not connected, the cold junction temperature for compensation will
adopt the temperature at the terminal connection end, and the cold junction temperature measurement is
realized by the internal temperature sensor of the module.

4.4.6 Sampling Period

The temperature sampling period of the thermocouple module is updated every 250ms by default (4
channels). If users need to adjust the sampling period, it can be set via the object dictionary 0x80?A:00.
Currently, the module supports three sampling periods. Users can select the required sampling period
according to the table below and configure the corresponding object dictionary.

Sampling Period Set value
250ms 0
500ms 1
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Sampling Period Set value
1000ms 2

4.4.7 Filtering Level

Temperature sampling results can obtain smoother sampling data through filtering. Users can adjust the
smoothness of temperature sampling results by setting the filtering level via the object dictionary 0x80?1:00.
The setting range of this integer value is 0~9, with a default value of 2.

4.4.8 Temperature Unit

Thermocouple sampling temperature unit setting. The default value is 0, which means the temperature
unit is °C.

Object Data type | RW attribute Parameter Description

0x807B:00 Unsigned16 | RW The sampling of each RTD temperature channel is used for target

temperature unit configuration. The default value is 0, the unit is °C,

and the setting range is 0~2.

Relationship between the value of the temperature unit setting object and the temperature unit:

Temperature unit Set value

Degree Celsius °C (Default value)

Degree Fahrenheit °F
Kelvin K

N|F—| O
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5 PDO Mapping

For the ECP series modules and COP series modules extended via the CAN bus, the real-time sampling
data of the modules interacts with the EtherCAT master station in the form of PDOs. TxPDO refers to the data
sent from the slave module to the master station, which is usually sampling data and status information;

RxPDO refers to the data sent from the master station to the slave module, which is generally control data

such as output value setting.

The table below illustrates the PDO data of ECP series modules and extended COP series modules.

Module

RxPDO Data Size

TxPDO Data Size

Comments

P601-1616N

2Bytes

2Bytes

P602-1616P

2Bytes

2Bytes

RxPDO data sets the output status of 16-channel DO.
The 2-byte data value corresponds to the status of
DOO~DOF from the least significant bit to the most
significant bit. 1 means the output channel is on, and 0
means the output channel is off.

TxPDO data feeds back the input status of 16-channel DI.
The 2-byte data value corresponds to the input level status
from the least significant bit to the most significant bit. 1

indicates high level, and 0 indicates low level.

P611-Al04S

8Bytes

TxPDO feeds back the sampling values of four Al channels,
with each sampling value being 16 bits.
Every two bytes correspond to the sampling value of one

channel, arranged sequentially from Channel 0 to 3.

P612-A004S

8Bytes

The RxPDO configures the output of four AO channels with
a 16-bit output value. Every two bytes correspond to the
output value of one channel, arranged sequentially from
Channel 0 to 3.

P301-1616N

2Bytes

2Bytes

P302-1616P

2Bytes

2Bytes

RxPDO data sets the output status of 16-channel DO. The
2-byte data value corresponds to the status of DOO~DOF
from the low bit to the high bit. 1 means the output
channel is on, and 0 means the output channel is off.

TxPDO data feeds back the input status of 16-channel DI.
The 2-byte data value corresponds to the input level status
from the low bit to the high bit. 1 indicates high level, and

0 indicates low level.

P303-3200

4Bytes

TxPDO data feeds back the input status of 32-channel DI.
The 4-byte data value corresponds to the level status of
DIO to DI1F from the low bit to the high bit, where 1

represents a high level and O represents a low level.

P305-0032N

4Bytes

The RxPDO data sets the output status of 32-channel DO.
The 4-byte data value corresponds to the status of
DO0~DO1F from the least significant bit to the most

significant bit. 1 means the output channel is on, and 0
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Module

RxPDO Data Size

TxPDO Data Size

Comments

means the output channel is off.

P306-0032P

4Bytes

The RxPDO data sets the output status of 32-channel DO.
The 4-byte data value corresponds to the status of DOO to
DO1F from the low bit to the high bit.

1 means the output channelis ON, and 0 means the output
channel is OFF.

P307-2408N

1Byte

3Bytes

P308-2408P

1Byte

3Bytes

RxPDO data sets the output status of 8-channel DO.

The 1-byte data value corresponds to the status of
DO0~DQO7 from the least significant bit to the most
significant bit. 1 means the output channel is on, and 0
means the output channel is off.

TxPDO data feeds back the input status of 24-channel DI.
The 3-byte data value corresponds to the input level status
from the least significant bit to the most significant bit. 1

indicates a high level, and 0 indicates a low level.

P309-0008R

1Byte

The RxPDO data configures the output status of 8-channel
relays.

The 1-byte data value corresponds to the status of DOO to
DO7 from the least significant bit to the most significant
bit. 1 means the output channel is on, and 0 means the
output channel is off.

The TxPDO data feeds back the input status of 24-channel
Dl.

P311-Al04S

8Bytes

TxPDO feeds back the sampling values of four Al channels,
and each sampling value is 16 bits.
Every two bytes correspond to the sampling value of one

channel, arranged sequentially from Channel 0 to 3.

P312-A004S

8Bytes

The RxPDO configures the output of four AO channels with
a 16-bit output value. Every two bytes correspond to the
output value of one channel, arranged sequentially from
Channel 0 to 3.

P315-RTD04

12Bytes

TxPDO feeds back the temperature sampling values of four
channels of RTD, each occupying 2 Bytes, as well as the

status word of each of the four RTD channels.

P316-TC04

15Bytes

The TxPDO feeds back four-channel TC temperature
sampling values and one-channel cold-junction
compensation RTD temperature sampling values. Each
temperature sampling value occupies 2 Bytes, and each TC

and RTD has a 1-Byte status word.

PDO Mapping (Process Data Object Mapping) is used to map the process data object dictionary required

for communication. The mapping types are divided into RxPDO Mapping and TxPDO Mapping, with their index
ranges being 0x1600-0x17FF and Ox1A00-0x1BFF respectively.
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5.1 P601-1616N/P602-1616P

The RxPDO mapping object is 0x1600+n = 0x1600 (where n is slot number 0). The data type of
0x7000:01~10 is BOOL, and each subindex corresponds to a digital output channel.

Index 0x1600+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 16

1 Digital Output 0 UDINT RO 0x70000101
2 Digital Output 1 UDINT RO 0x70000201
3 Digital Output 2 UDINT RO 0x70000301
4 Digital Output 3 UDINT RO 0x70000401
5 Digital Output 4 UDINT RO 0x70000501
6 Digital Output 5 UDINT RO 0x70000601
7 Digital Output 6 UDINT RO 0x70000701
8 Digital Output 7 UDINT RO 0x70000801
9 Digital Output 8 UDINT RO 0x70000901
A Digital Output 9 UDINT RO 0x70000A01
B Digital Output A UDINT RO 0x70000B01
C Digital Output B UDINT RO 0x70000C01
D Digital Output C UDINT RO 0x70000D01
E Digital Output D UDINT RO 0x70000E01
F Digital Output E UDINT RO 0x70000F01
10 Digital Output F UDINT RO 0x70001001

The TxPDO mapping object is 0x1A00+n = 0x1A00 (where n is slot number 0). The data type of
0x6000:01~10 is BOOL, and each subindex corresponds to a digital input channel.

Index 0x1A00+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 16

1 Digital Input 0 UDINT RO 0x60000101
2 Digital Input 1 UDINT RO 0x60000201
3 Digital Input 2 UDINT RO 0x60000301
4 Digital Input 3 UDINT RO 0x60000401
5 Digital Input 4 UDINT RO 0x60000501
6 Digital Input 5 UDINT RO 0x60000601
7 Digital Input 6 UDINT RO 0x60000701
8 Digital Input 7 UDINT RO 0x60000801
9 Digital Input 8 UDINT RO 0x60000901
A Digital Input 9 UDINT RO 0x60000A01
B Digital Input A UDINT RO 0x60000B01
C Digital Input B UDINT RO 0x60000C01
D Digital Input C UDINT RO 0x60000D01
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Index 0x1A00+n
Subindex Name Data type RW Default value
E Digital Input D UDINT RO 0x60000E01
F Digital Input E UDINT RO 0x60000F01
10 Digital Input F UDINT RO 0x60001001

5.2 P611-Al04S

The TxPDO mapping object is 0x1A00+n = 0x1A00 (where n is slot number 0). The data type of

0x6000:01~04 is INT, and each sub-index corresponds to an analog input channel.

Index 0x1A00+n
Subindex Name Data type RW Default value
0 Number of entries USINT RO 4
1 Analog Input 0 UDINT RO 0x60000110
2 Analog Input 1 UDINT RO 0x60000210
3 Analog Input 2 UDINT RO 0x60000310
4 Analog Input 3 UDINT RO 0x60000410

5.3 P612-A004S

The RxPDO mapping object is 0x1600+n = 0x1600 (where n is slot number 0). The data type of

0x7000:01~04 is INT, and each subindex corresponds to an analog output channel.

Index 0x1600+n
Subindex Name Data type RW Default value
0 Number of entries USINT RO 4
1 Digital Output 0 UDINT RO 0x70000110
2 Digital Output 1 UDINT RO 0x70000210
3 Digital Output 2 UDINT RO 0x70000310
4 Digital Output 3 UDINT RO 0x70000410

5.4 P301-1616N/P302-1616P

The RxPDO mapping object is 0x1600+n = 0x160n (n stands for the slot number). For 0x70n0:01~10, the
data type is BOOL, and each subindex corresponds to a digital output channel.

Index 0x1600+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 16

1 Digital Output 0 UDINT RO 0x70n00101
2 Digital Output 1 UDINT RO 0x70n00201
3 Digital Output 2 UDINT RO 0x70n00301
4 Digital Output 3 UDINT RO 0x70n00401
5 Digital Output 4 UDINT RO 0x70n00501
6 Digital Output 5 UDINT RO 0x70n00601
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Index 0x1600+n
Subindex Name Data type RW Default value
7 Digital Output 6 UDINT RO 0x70n00701
8 Digital Output 7 UDINT RO 0x70n00801
9 Digital Output 8 UDINT RO 0x70n00901
A Digital Output 9 UDINT RO 0x70n00A01
B Digital Output A UDINT RO 0x70n00B01
C Digital Output B UDINT RO 0x70n00C01
D Digital Output C UDINT RO 0x70n00D01
E Digital Output D UDINT RO 0x70n00EO01
F Digital Output E UDINT RO 0x70n00FO01
10 Digital Output F UDINT RO 0x70n01001

The TxPDO mapping object is 0x1A00+n = 0x1A0n (where n stands for the slot number). For 0x60n0:01~10,

the data type is BOOL, and each subindex corresponds to a digital input channel.

Index 0x1A00+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 16

1 Digital Input 0 UDINT RO 0x60n00101
2 Digital Input 1 UDINT RO 0x60n00201
3 Digital Input 2 UDINT RO 0x60n00301
4 Digital Input 3 UDINT RO 0x60n00401
5 Digital Input 4 UDINT RO 0x60n00501
6 Digital Input 5 UDINT RO 0x60n00601
7 Digital Input 6 UDINT RO 0x60n00701
8 Digital Input 7 UDINT RO 0x60n00801
9 Digital Input 8 UDINT RO 0x60n00901
A Digital Input 9 UDINT RO 0x60n00A01
B Digital Input A UDINT RO 0x60n00B0O1
C Digital Input B UDINT RO 0x60n00CO1
D Digital Input C UDINT RO 0x60n00D01
E Digital Input D UDINT RO 0x60n00E01
F Digital Input E UDINT RO 0x60n00F01
10 Digital Input F UDINT RO 0x60n01001

5.5 P303-3200

The RxPDO mapping object is 0x1600+n = 0x160n (n stands for the slot number). For 0x70n0:01~20, the
data type is BOOL, and each subindex corresponds to a digital output channel.
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Index 0x1600+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 32

1 Digital Output 0 UDINT RO 0x70n00101
2 Digital Output 1 UDINT RO 0x70n00201
3 Digital Output 2 UDINT RO 0x70n00301
4 Digital Output 3 UDINT RO 0x70n00401
5 Digital Output 4 UDINT RO 0x70n00501
6 Digital Output 5 UDINT RO 0x70n00601
7 Digital Output 6 UDINT RO 0x70n00701
8 Digital Output 7 UDINT RO 0x70n00801
9 Digital Output 8 UDINT RO 0x70n00901
A Digital Output 9 UDINT RO 0x70n00A01
B Digital Output A UDINT RO 0x70n00B0O1
C Digital Output B UDINT RO 0x70n00CO1
D Digital Output C UDINT RO 0x70n00D0O1
E Digital Output D UDINT RO 0x70n00EO01
F Digital Output E UDINT RO 0x70n00F01
10 Digital Output F UDINT RO 0x70n01001
11 Digital Output 10 UDINT RO 0x70n01101
12 Digital Output 11 UDINT RO 0x70n01201
13 Digital Output 12 UDINT RO 0x70n01301
14 Digital Output 13 UDINT RO 0x70n01401
15 Digital Output 14 UDINT RO 0x70n01501
16 Digital Output 15 UDINT RO 0x70n01601
17 Digital Output 16 UDINT RO 0x70n01701
18 Digital Output 17 UDINT RO 0x70n01801
19 Digital Output 18 UDINT RO 0x70n01901
1A Digital Output 19 UDINT RO 0x70n01A01
1B Digital Output 1A UDINT RO 0x70n01B01
1C Digital Output 1B UDINT RO 0x70n01CO01
1D Digital Output 1C UDINT RO 0x70n01D01
1E Digital Output 1D UDINT RO 0x70n01E01
1F Digital Output 1E UDINT RO 0x70n01F01
20 Digital Output 1F UDINT RO 0x70n02001

5.6 P305-0032N/P306-0032P

The TxPDO mapping object is 0x1A00+n = 0x1AOn (n stands for the slot number). The data type of
0x60n0:01~20 is BOOL, and each subindex corresponds to a digital input channel.

Index 0x1A00+n

Subindex Name Data type RW Default value
0 Number of entries USINT RO 32
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Index 0x1A00+n
Subindex Name Data type RW Default value
1 Digital Input 0 UDINT RO 0x60n00101
2 Digital Input 1 UDINT RO 0x60n00201
3 Digital Input 2 UDINT RO 0x60n00301
4 Digital Input 3 UDINT RO 0x60n00401
5 Digital Input 4 UDINT RO 0x60n00501
6 Digital Input 5 UDINT RO 0x60n00601
7 Digital Input 6 UDINT RO 0x60n00701
8 Digital Input 7 UDINT RO 0x60n00801
9 Digital Input 8 UDINT RO 0x60n00901
A Digital Input 9 UDINT RO 0x60n00A01
B Digital Input A UDINT RO 0x60n00B0O1
C Digital Input B UDINT RO 0x60n00CO1
D Digital Input C UDINT RO 0x60n00D01
E Digital Input D UDINT RO 0x60n00E01
F Digital Input E UDINT RO 0x60n00F01
10 Digital Input F UDINT RO 0x60n01001
11 Digital Input 10 UDINT RO 0x60n01101
12 Digital Input 11 UDINT RO 0x60n01201
13 Digital Input 12 UDINT RO 0x60n01301
14 Digital Input 13 UDINT RO 0x60n01401
15 Digital Input 14 UDINT RO 0x60n01501
16 Digital Input 15 UDINT RO 0x60n01601
17 Digital Input 16 UDINT RO 0x60n01701
18 Digital Input 17 UDINT RO 0x60n01801
19 Digital Input 18 UDINT RO 0x60n01901
1A Digital Input 19 UDINT RO 0x60n01A01
1B Digital Input 1A UDINT RO 0x60n01B01
1C Digital Input 1B UDINT RO 0x60n01CO1
1D Digital Input 1C UDINT RO 0x60n01D01
1E Digital Input 1D UDINT RO 0x60n01E01
1F Digital Input 1E UDINT RO 0x60n01F01
20 Digital Input 1F UDINT RO 0x60n02001

5.7 P307-2408N/P308-2408P

The RxPDO mapping object is defined as 0x1600+n = 0x160n (where n stands for the slot number). For
0x70n0:01~08, the data type is BOOL, and each sub-index corresponds to a digital output channel.

Index 0x1600+n
Subindex Name Data type RW Default value
0 Number of entries USINT RO 8
1 Digital Output 0 UDINT RO 0x70n00101
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Index 0x1600+n
Subindex Name Data type RW Default value
2 Digital Output 1 UDINT RO 0x70n00201
3 Digital Output 2 UDINT RO 0x70n00301
4 Digital Output 3 UDINT RO 0x70n00401
5 Digital Output 4 UDINT RO 0x70n00501
6 Digital Output 5 UDINT RO 0x70n00601
7 Digital Output 6 UDINT RO 0x70n00701
8 Digital Output 7 UDINT RO 0x70n00801

The TxPDO mapping object is 0x1A00+n = 0x1AOn (n stands for the slot number). For 0x60n0:01~18, the
data type is BOOL, and each subindex corresponds to a digital input channel.

Index 0x1A00+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 24

1 Digital Input 0 UDINT RO 0x60n00101
2 Digital Input 1 UDINT RO 0x60n00201
3 Digital Input 2 UDINT RO 0x60n00301
4 Digital Input 3 UDINT RO 0x60n00401
5 Digital Input 4 UDINT RO 0x60n00501
6 Digital Input 5 UDINT RO 0x60n00601
7 Digital Input 6 UDINT RO 0x60n00701
8 Digital Input 7 UDINT RO 0x60n00801
9 Digital Input 8 UDINT RO 0x60n00901
A Digital Input 9 UDINT RO 0x60n00A01
B Digital Input A UDINT RO 0x60n00B0O1
C Digital Input B UDINT RO 0x60n00CO1
D Digital Input C UDINT RO 0x60n00D01
E Digital Input D UDINT RO 0x60n00E01
F Digital Input E UDINT RO 0x60n00F01
10 Digital Input F UDINT RO 0x60n01001
11 Digital Input 10 UDINT RO 0x60n01101
12 Digital Input 11 UDINT RO 0x60n01201
13 Digital Input 12 UDINT RO 0x60n01301
14 Digital Input 13 UDINT RO 0x60n01401
15 Digital Input 14 UDINT RO 0x60n01501
16 Digital Input 15 UDINT RO 0x60n01601
17 Digital Input 16 UDINT RO 0x60n01701
18 Digital Input 17 UDINT RO 0x60n01801

5.8 P309-0008R

The RxPDO mapping object is 0x1600+n = 0x160n (n stands for the slot number). The data type of
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0x70n0:01~08 is BOOL, and each sub-index corresponds to a digital output channel.

Index 0x1600+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 8

1 Digital Output 0 UDINT RO 0x70n00101
2 Digital Output 1 UDINT RO 0x70n00201
3 Digital Output 2 UDINT RO 0x70n00301
4 Digital Output 3 UDINT RO 0x70n00401
5 Digital Output 4 UDINT RO 0x70n00501
6 Digital Output 5 UDINT RO 0x70n00601
7 Digital Output 6 UDINT RO 0x70n00701
8 Digital Output 7 UDINT RO 0x70n00801

5.9 P311-Al04S

The TxPDO mapping object is 0x1A00+n = 0x1AOn (n stands for the slot number). The data type of

0x60n0:01~04 is INT, and each subindex corresponds to an analog input channel.

Index 0x1A00+n
Subindex Name Data type RW Default value
0 Number of entries USINT RO 4
1 Analog Input 0 UDINT RO 0x60n00110
2 Analog Input 1 UDINT RO 0x60n00210
3 Analog Input 2 UDINT RO 0x60n00310
4 Analog Input 3 UDINT RO 0x60n00410

5.10 P312-A004S

The RxPDO mapping object is 0x1600+n = 0x160n (where n is slot number 0). The data type of

0x7000:01~04 is INT, and each subindex corresponds to an analog output channel.

Index 0x1600+n
Subindex Name Data type RW Default value
0 Number of entries USINT RO 4
1 Digital Output 0 UDINT RO 0x70n00110
2 Digital Output 1 UDINT RO 0x70n00210
3 Digital Output 2 UDINT RO 0x70n00310
4 Digital Output 3 UDINT RO 0x70n00410

5.11 P315-RTD04

The TxPDO mapping object is 0x1A00+n = 0x1AOn (n stands for the slot number). For 0x60n0:01~04, the
data type is INT, and each sub-index corresponds to the sampled temperature value of the RTD channel. For
0x60n1:01~04, the data type is USINT, and each sub-index corresponds to the status of the RTD channel.
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Index 0x1A00+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 8

1 RTDO Temperature UDINT RO 0x60n00110
2 RTD1 Temperature UDINT RO 0x60n00210
3 RTD2 Temperature UDINT RO 0x60n00310
4 RTD3 Temperature UDINT RO 0x60n00410
5 RTDO Status UDINT RO 0x60n10108
6 RTD1 Status UDINT RO 0x60n10208
7 RTD2 Status UDINT RO 0x60n10308
8 RTD3 Status UDINT RO 0x60n10408

5.12 P316-TC04

The TxPDO mapping object is 0x1A00+n = 0x1AOn (n stands for the slot number). The data type of
0x60n0:01~04 is INT, and each sub-index corresponds to the sampled temperature value of the TC channel
and the cold junction compensation temperature value. The data type of 0x60n1:01~04 is USINT, and each

sub-index corresponds to the operating status of the TC channel and the cold junction compensation RTD.

Index 0x1A00+n
Subindex Name Data type RW Default value

0 Number of entries USINT RO 10

1 TCO Temperature UDINT RO 0x60n00110
2 TC1 Temperature UDINT RO 0x60n00210
3 TC2 Temperature UDINT RO 0x60n00310
4 TC3 Temperature UDINT RO 0x60n00410
5 CJC Temperature UDINT RO 0x60n00510
6 TCO Status UDINT RO 0x60n10108
7 TC1 Status UDINT RO 0x60n10208
8 TC2 Status UDINT RO 0x60n10308
9 TC3 Status UDINT RO 0x60n10408
A RTDO Status UDINT RO 0x60n10508
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6 Product Networking Configuration

6.1 Expand COP Series Modules

The ECP series products support expanding up to four COP series products. They enable information
interaction between COP devices and the EtherCAT master via the EtherCAT network. The baud rate, ID and
terminating resistor of COP series products need to be correctly set through the DIP switch.

6.1.1 Baud Rate Setting

The communication rate of the CAN interface of the ECP series products operates at 1 Mbps. Therefore,
the baud rate of all COP devices connected to the CAN network of the ECP series modules must be set to 1
Mbps, which means both BIT5 and BIT6 of the DIP switch shall be set to the OFF state.

BIT6 BIT5 Baud rate
OFF OFF 1Mbps
OFF ON 500kbps
ON OFF 250kbps
ON ON 125kbps

6.1.2 ID Setting

Bits 1 to 3 of the DIP switch on COP series products are used for device ID configuration. The device ID is
equal to the binary value of Bit 3 to Bit 1 plus 1 (for example, when Bit 1 to Bit 3 are all OFF, the ID is 1; when
Bit O to Bit 3 are all ON, the ID is 16), and the configurable ID range is 1 to 16. For COP series devices connected
to the same ECP series product, their configured IDs must not be duplicated.

BIT4 BIT3 BIT2 BIT1 ID
OFF OFF OFF OFF 1
OFF OFF OFF ON 2
OFF OFF ON OFF 3
OFF OFF ON ON 4
OFF ON OFF OFF 5
OFF ON OFF ON 6
OFF ON ON OFF 7
OFF ON ON ON 8
ON OFF OFF OFF 9
ON OFF OFF ON 10
ON OFF ON OFF 11
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BIT4 BIT3 BIT2 BIT1 ID
ON OFF ON ON 12
ON ON OFF OFF 13
ON ON OFF ON 14
ON ON ON OFF 15
ON ON ON ON 16

Due to the ID arbitration feature of the CAN network, when there are special real-time requirements for
expansion modules, it is recommended to set the ID of the corresponding module to a relatively small value
among the expansion modules (a smaller ID has a higher priority for data transmission).

6.1.3 Terminal Resistor Setting

The CAN interface of the ECP series products is already equipped with a terminating resistor. To
better ensure reliable communication of the CAN network, it is necessary to install an additional

terminating resistor at the farthest end of the CAN network for ECP series products.

The CAN interface of the COP series products also has a built-in terminating resistor, which can be
enabled or disabled via DIP switch BIT7.

6.2 Alias Address Settings

Alias address configuration for ECP series couplers. Users can configure the alias address via the
alias address setting window of the EtherCAT master, which will be stored in the alias address memory
(EEPROM) within the ESI file. After configuration, the device needs to be power-cycled for the set value

to take effect.
The configured alias address can be read via the object dictionary Ox10EQ:01.

For the specific configuration procedure, please refer to the "Alias Address Configuration” section

in the chapter "Application in TwinCAT3".

6.3 Firmware Upgrade

The ECP series EtherCAT products support firmware upgrade via the FoE function of EtherCAT.
Connect the ECP series EtherCAT devices through the controller, switch the EtherCAT state machine
of the ECP device to the "Bootstrap” network state, and then enter the FoE firmware upgrade function
page. Click the "Download" button, select the firmware to be upgraded as prompted, and enter the
upgrade password (the password is the product number. In TwinCAT, for example, if the model is

P601, the password shall be entered as its hexadecimal value 00000259).

Note that the safety of the device's external control signals must be taken into account during

firmware upgrade. It is generally recommended to perform the upgrade when the module is no longer
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controlling the system.

Usually, the development environments provided by EtherCAT master station manufacturers are
equipped with FoE firmware upgrade interfaces. The ECP series products can use such interfaces to
complete firmware upgrade operations. For detailed procedures and methods, refer to the "Firmware

Upgrade” section in the chapter "Application in TwinCAT".

The COP series modules extended via the ECP module can also have their firmware updated
through the FoE function. The operation procedure is identical to the FoE update steps for ECP. The
only difference is that you need to select COP upgrade firmware files starting with P3xx, and the
password is the product number. For example, for the file P301_xxx.bin, the hexadecimal value
corresponding to the product number 301 is 0x0000012D. After the COP firmware is transmitted to
the ECP module, the ECP module will download the firmware to the COP module, and the TS indicator
LED on the ECP device will flash at 5 Hz. Please wait until the flashing stops and do not power off the
device during this process. Modules with completed COP firmware updates will load the new firmware
upon the first power-on. During this period, the RUN indicator LED on the COP module will flash
rapidly at approximately 10 Hz. Keep the device powered on until the flashing ceases. Afterwards, the

COP module will operate with the updated firmware.

All same type COP modules will be updated within the firmware which is transmitted via FoE. So
we need to wait for longer time if more same COP type modules on the line. Don’t connect the

modules which you do not want to update its firmware while the same type COP updating.
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7 Application in TwinCAT3

7.1 Environment Preparation

One computer with TwinCAT3 installed.

Several dedicated CATS5 cables for EtherCAT.

24VDC output switching power supply to supply power for ECP and COP series expansion modules.

Modules include:

P601_1616N

EtherCAT slave device description file ECPO1_V103_4.XML (example) for P601_1616N.

First, copy the ESI file of ECPO1, namely ECPO1_V103_4.XML, to the TwinCAT installation directory:
"C:\TwinCAT\3.1\Config\lo\EtherCAT".

EtherCAT

[OF i 4 X% )
4 FE
=[h_}
N Ex
O =5
O s

ECPO1_Test

| v s
| > B=o0s(C)
- THEE (D)

123 NRE R 1 NEE 421KB

> =+ TwinCAT > 31 > Config > lo > EtherCAT >

B B W N&m
4]

[ Beckhoff ERGxocxml

[7) Beckhoff ER7x00cxml

[) Beckhoff ERBxcxxml

[] Beckhoff ERP3:00cxml

[ Beckhoff ERPGxc.xml

[T Beckhoff EtherCAT EvaBoard.xml

[] Beckhoff EtherCAT Terminals.xml

[ Beckhoff FB1XXX.xml

[ Beckhoff FCxocxml

[) Beckhoff FM3xxx.xml

[) Beckhoff 1Lox-8110xml

[ Beckhoff PS2xocxxml

[] ECPO1_V103_4 xml

7.2 Create a Project

ol
3

o
4

xmlfile

xmlfile

£ EtherCAT RigiaR Q

422 KB

Launch TwinCAT3 software. Create a project via the menu: File\Project, select TwinCAT Projects to create

a project named ECP01_demo (example), and click "OK" to finish project creation.
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FEAE ?
b B e S (e o-
2 EE g TwinCAT XAE Project (XML format) TwinCAT Projects it TwinCAT Projects
P TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration
TwinCAT PLC

TcXaeShell Solution

FEEHFESIRARE?
FT3TF Visual Studio =EEF

EFRN): ECPD1_Demao

fivi={(W} |D\DeviceTesty - ).

BRAES): El=0 -

EEAEEHM):  ECPOT_Demo AEESRARARD)

[ Emassrmeamy)

7.3 Add Device
Users can add devices via automatic scanning and manual methods.
7.3.1 Automatic Scanning

In the engineering resource management tree, select I/O -> Devices, then choose "Scan" from the right-
click menu to start device scanning.

[@ ECPO1_Demo - TcXaeShell
MR HEE WEANV) WP  £EE) R0 TwinCAT  TwinSAFE  PLC  EIAM)  Scope TEM &OMW) #EIH

[@-ta-e el |9 - & <| Release -/ | TwinCAT RT (x64) - » B - 5
' Bulld 402464 (Loaded ~ 1 I |[B| 2 X @ |[®@]7. &8 | EcPo Demo -l <Local> 1.6
—
BapEEEEER ——
@e-|o-a|s-
AR AT RS Curl+) P

Q] 8275 ECPO1 Demo’(1 AE)
4 Gl ECPO1 Demo
b @l svsTEM
MOTION
PLC
SAFETY
Bl c++
VISION
ANALYTICS

= D)
So 0 W) Ins
L B
‘o ERERG).. Shift+Alt+A

Add New Folder...
Export EAP Config File
" Scan
FARE(P) Ctel+V
Paste with Links

After starting the scan, a prompt menu pops up, select "Confirm".
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TcXaeShe 4

HIMT: Mot all types of devices can be found automatically

HEE g

Select the network card of the connected device and click the "OK" button.

B 1 new I/ devices found >
B Device 2 [EtherCAT] [ AF 2 [TwinCAT Intel PCI Ethemnet Adapter (Gigab] oK,
Cancel
Select Al
Unzelect Al

Select "OK" in both of the following steps to complete the device scan.

TcXaeShe TcXaeShe

o scan for boxes o Activate Free Run

3E(Y) BN E(Y) (M)

After completing the device scan, ECPO1 and its connected expansion module P601 can be detected
and displayed in the project tree, with the device entering the OP state (default state machine transition

configuration).
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il £ceo1_Dems - Toxseshel X £ msen oo P - B x
RGO REE WV BAP AEE) RGO TencAT TwWSAT PIC BEAM) Sope 1MW BN MK

Brartud|dE o NCATRT (6] = b AL+ s meRE=zen-,
| Build 202452 loaded - 5 1 2 R[E) & P01 Demo P eiocar - |

False

Bevice 2 (EthercaT)
Enabled
2

TIDDevice 2 (Etherca

Mo

@ vision

&l Anaviics
< @io

-1l mo (4 =50 ]| O w20 | cloa

At this point, users can view the interactive data of each device through the engineering tree directory.
As shown in the figure, the TxPdo data of Expansion Module 1 (P601_1616N) can be observed..

@ EcPor Demo - TeXacshell
REF @EE WAV WEF) SWME) WD) TwinCAT  TwinSAFE  PLC  EM) Scope TAM BOMW  RRIH)

i §g-a-a W = O «| Release  ~ TwinCAT RT (x64) - b L v - B~ =8 =
| Build 4024.64 (Losded - . & [ |[B]2 . [&]|[@]5. % | EcPoi Demo «| <Local> - N
] Y
Q8- o-d s Name X Crline Type Saze  >Add. In/Out Linked to
BER RSB Ctrl+: p-f2o00 0 BIT (%] 39.0 Input
[T —— # D101 0 BIT o1l 31 lnpw
4 @l EcPo1 Dema #DI02 0 BIT 01 392 input
vl sYsTEM #0103 [ BIT o1 23 Input
& moTion # DI04 o BT o1 394 input
e #0105 1) BT o1 95 Inpat
8 sareTy # D106 0 BIT o1 395 Input
Wces # DI 07 [ BIT 01 97 Input
@ vision # Dios o BT o1 400 input
. g:‘:mm(s # D08 (] BIT o 40 Input
4 G Devices # pi_10 o BIT 01 40.2 Input
4 9 Device 2 (EtherCAT) oL a BIT o1 403 input
® mage # 12 ] BT o1 404 Input
£ Image-Info # D13 [ BIT o1 405 Input
b2 SyncUnits # D14 [ BT o1 405 Input
b inputs #oL15 0 BT o1 407 Input
b Outputs
b @ InfoDats

Box 1 (ECPOT)
4 [ Module 1 (P501_1616N)
b P80T_TxPdo.
» Wl P601_RxPdo
b B westate
b W InfoDats
&% Mappings

=RIHE -|[OwRo||[s =m0 OEB0 | Clear | 25 + Intelisense -
e 7
L) =8

wamETREER BU

Select the output module (e.g., P601_1616N), double-click the specific output port, select the "Online" tab in

the pop-up window, and then click the "Write..." button to start the write operation of the port.
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il £cPor Demo - Toxasshel Y &
ISR W) WE(Y AP 4RI WD) TwinCAT  TwinSAFE  PIC  EEMM) Scope TR EOM) ®EBH)
3 Bea-tad|8d = @ «| Release = TwinCAT RT [x64) - b L | 7 -lRsREsRe R

© | Build 4024.54 (Loaded - <Local» - | | & ¢ B

Variable Flags Online.

7] 2755 ECPO1 Demo™(1 7I8E) Value: o
4 ol E<FO1 Demo
bl SYETEM
& voion
e Camment: =

B c++
@ wsion L= LE— oK
&l avavrmics Hes: om Cancel
< @yo N
4 %2 Devices
4 5 Davice 2 FhorCAT)
2% image
2 Image-infe
2 Syncuinits
inputs
W Oupurs
W Infolats
=2 Box 1 (ECRDN)
4 2 Medule 1 PED1_1616N)
b PR TuPdo
4 W PEDI_fuPdo
& DO 00
& Dot
B D002
& D003
= Do
& D005
E: D005
B D007
& D003
B D009
& Do 10
B Do
® Do 12
= po3
= Do 14
= Do1s
b B WeState
b @ InfoData
&7 Mappings

Mew Vahie: Fores e Write

Select the "Variable" tab and click "Linked to..." to link the corresponding PDO data to the software
variables.

[l TinCAT Project! - TckaeShel e
TRE WEE)  WEY) WHE) AEE  GR0)  TwoCAT  TwinSAFE PIC EEIAM) Scope  LR() EOMW)  ®EH)
B-ra-SuPl s < 0 < | Release - TwinCAT RT (x64) - b P | # FRApR s E-,
¥ Build 402464 (Loaded - 3 gl LB TwinCAT Froject] - <local» -k | | & .
EASRERTES
@ &l Veriabls Flags  Online.
TR p-
) BT TuinCAT Project1”(1 95) Hame: oio1
4l TwinCAT Project]
bl sveTEm Type: L
& moman
Po01_TxPde 3 2]
B e Groug: 5 Size:
S sareTy Address 391 UserID: o
[~ =
[E] usion Linked 10. :
& Anavvmics .
< @i Corrmant:
4 " Devices
4 5 Device 2 (EtherCAT)
22 image
2 image info
b2 SymcUnits
b inputs
b W Ouputs v
b @ Infobata
4 4 Box 1 (ECPOTY ADS Infe: Part: 11, 1Grp: Gx3043010, 10ffs: 0xCO00138, Lers: 1
4 B Modula 1 (P601_1616N)
4 P01 TwPdo
= 0L00
+ ol Full Namer  TIID"Davice 2 [EtherCAT)*Box 1 (ECPO}“Madule 1 (P601_1616K)" P61 TePda" D1 01
* ooz
* DI03
# pioa
 0I05
# DI o5
 DIo7
# Do
* D109
+ oi10
# o
¥ o1z
# 013
* DI+ HEAEE - InteliSense -
# ouis B
+ P07 Rbdo e 28 -
b G WeState
b W infoDats

Users can also select device variables in the project tree and modify and configure variable links via the

right-click menu option "Change Link.
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[l P501 Testd - TeMaeShell T F 4
THE) REE WEY) FEP)  4@E) WSO TwinCAT TwinSAE AC BIM) Scope TRT) EOMW)  REH)
|@-a-2uw |9 = & «|[pebug = TwinCAT RT (x64) - B W 7 M- F - =
Build 402464 (losded - - & j [ |[] 2\ @ |[w]%. %8| oot Test0 - || <Local- .k o |

D[ o-g s 1XI | Online Type Size  Addre.. InOut slinked to
e ™ e arr 01 a7 H
] PO _Tes0'(1 TR
" HI P01 Testd #€ D13 BT o1 405
b il sverem # iz ar o1 ana
& morion # o I o1 a3
@i b0 ot o1 a0z hed
i sarery = Do air 01 401 be
He- iyt a ot oo
B vision D07 air o1 37
H avavmics D05 ot 01 w5
= D105 ot 01 395
- pios arr 01 94
# D03 T 04 393
* D02 T o1 392
> + Diot ar o1 381
’ + D100 ar 01 0 | o
» T InfoData
4 [ B (ECPOT)

4 B Module 1 P601_1616N]
4 [ Pa01_Tido
% oioo
= oL
= D02
# D03
= DM
% oios
= pL0S
= D107
% oioa
® Do
# oi1o
o1
= piz
# D13
® D4 TMREER
* Di1s

[hgzol @®R0 | Cosr | =2 + IntelliSenze - BT P

T irm e = i

* W PS01_fxPde
b B WeState
b Infolion

&% Mappingz

7.3.2 Manual Addition

In the project directory tree, select”l/O -> Devices”, right-click and choose “Add New Item...”. First, add
“EtherCAT/EtherCAT Master” and set the device name to Device 1 (the default name).

il EcPOI_Demo - ToXaeShell
TF)  WENE)  WE)  MEP  4RmE) WD) TwinCAT  TwinSAFE  PLC  EEAM)  Scope  TEUT)
i H-a-% w - | Release - TwinGAT RT (x64) - b il
i Build 402464 (Loaded - i pr B | E 2 W & [W)]7. @ ECPOI Deme - clacal

—

EraZanEEs - 1 = JEeul
Q- m-a| s Numbar Device Type
TN R TR O ) H-

I AT ECPON_Demo (1 IEE)
4 ol ECPOT_Deme
b |l sveTEM
= moTion

Bl e
[ SAFETY
B e
VISION
[l AnALYTICS
« |4 o
= ' 0 ENEEW ins |
T g Emmeme. ShifttAlttA
FEEM

Add New Folder...

Expart EAP Canfig File

iy, Gean

In the engineering tree, right-click the newly added Device 1, select "Add New Item..." from the menu,
and add the ECPO1 device.
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Seach Mame:  Box1 Muliple: 1 - oK

Twpe | (o) | A Sen0000-00x (Huw 1) ] Cancel
¥ 2 ] AXB000
& || AX2000-8110 EtherCAT Drive [CoE ) [obsolete product] Port
fi¢ ECPD1
-0 XI5
- XIS Hygienic [ATHZ00)
+-2 XTS5 wath No Cable Technology
¥4 HKPlanar
42 Inkegrated Diive (AMlnool) OB [Ethemet)
- § Power Supply
+-ads EtheiCAT Infrastiuctine components
& P Ethemet Port Mubigher(CL 2504
&5 Communication Tesminals (ELGwo)
#-# System Couplers
#F2 Teminal Couplers (BK.Tom, ILeoxB110)

A

D

C

B Customer specific Teminals
%3 Panel Couplers
[§ EKM Coupler [EKMicox)

= . TwinSAFE Fieldbus Boxes
| EJ Teminals (EJwox)
8 EthedCAT Fieldbus Boxes (EPwoox)
v B9 EtheiCAT P Fieldbus Biowss [EPPyood

[C) Extended Information [ Show Hidden Devices B Show Sub Groups
B Check Connector [CJ) Show preconfigured Devices [SC1)

After completing the addition of ECP01, add the corresponding expansion modules to each Slot of ECPO1.
Users can double-click the ECPO1 device, select the **Slots** tab in the pop-up window, choose expansion
modules matching the actual connections from the right panel for each Slot connected to expansion modules
on the left, and add them to the corresponding Slots on the left.

(@ TeinCAT Project - TeKocshel ¥ 8 azencvia 7o & x
AR WSRO KBV BEE  B@E)  WED)  TweCAT  TwinSAFE  PLC BEUM)  Scope  TRM  ROW) W)
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Fulew
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St Surtup Cof - Oriine Online
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B a2 amb00 Ol o1 vy
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Note: When adding devices manually, ensure the configured devices are consistent with the actual

devices in use. Otherwise, the EtherCAT slave devices will fail to enter the OP state.

After completing manual configuration, if you need to activate the current configuration and set the
module to the running state, you can activate the configuration in the TwinCAT menu. As shown in the figure,
use "Restart TwinCAT (Config Mode)".
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7.4 Firmware Upgrade

The firmware of ECPO1 can be upgraded via the FoE function. After connecting to ECP01, select the ECPO1
device, and in the Online tab, manually switch the device to Bootstrap mode (FoE operations need to be
performed under the BOOT state machine).

@l £crn Demo - Tesshe
TP SEE WEV SE@ =dE) W0) TwnCAT TemSAFE PLC BIAM) Scope TRAM @O KR
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After the ECPO1 device enters the BOOT state, click the "Download..." button and select the .bin format

firmware for upgrade (you need to set the file type to All files (*.*).
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Set the file type to All Files (*.*) and select the

.bin file for upgrade. .
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BR - FEsiE
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=] »
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ECP_Test
ECP Test
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All Files (~%)
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e

P
o e
128 KB

After selecting the .bin file for upgrade (the file name starts with P601), click "Open".

Edit FoE Name

3033 5F 34 5F 46 6F 45

Shring: P&01_W103_4_FoE
Hex: 50353031 5F 563
Length: 15

Pazsword [hex): 00000253

*

Ok

Cancel

Enter the password (hexadecimal): 00000259 in the pop-up dialog box to complete the firmware upgrade.

The process takes several tens of seconds; just wait for it to finish automatically. .
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7.5 Alias Address Settings

Select the ECPO1 device, click the "Advanced Setting..." button on its "EtherCAT" tab, and enable some
advanced settings of EtherCAT.

[l £cP01_Dems - Toxaeshel ¥ £ |mema 00 A= B x
SR OREE WG BAP) ERE) WED) TwnCAT TwhSARE PIC BEAM) Sope TRM) EOMW BRI
Brartad| %o <[ TNCATRT p64) <] b L |2 B -ET T -EN

| Build 202452 loaded - 5 1 2 R[E) “locals - | |

@ Pc  Slts  Starup Cof - Online

Typer ecron
False
ProductRevisior: 601 /103
Box 1 (ECPOY)
otz dde 0
g | Enabled
Etherca adde ) 1001 g ( dvanced Settings.. | s
™ e Pathiame TiD~Device 2 (Etherca
B wsion o
@l Aranvmics Presious Port Maste
10
4 =D, st CATWINCATI3.1\CongolEtherCAT\ECPD1 103 4 Luml
3
b
3
3
sttt zonn
% Mapain
Name Crline e Gz hdd. nOur User. lnked
= oo o BT 01 30 Wt 0
- oo o B 01 21 et 0
- oo o B 01 32 et 0
) - @mro |4 FE0 || @ HEO | s | £ - ineliSense - BEWEE A
T em EC B =
Persistent

In the Advanced Settings window, select the option **ESC Access-EEPROM-Configured Station Alias** to
enter the alias address setting page. Set the value to 3 as shown in the figure, then click "Write to EEPROM".

[l =P pems - Texacshel T £ |t i) s - 8 x

A REE WG BAG 26 WED) TwaCAT TWRSAR PIC BEAM) Sope THM) O BEH)
B R-fa-2ud %
© Build 02454 (loaded - 1 [ 2 R[E]

2
4 @ £CPOY Dema False
bl sveTEm
& MoTion Box 1 (ECPOY
e Enabled
= s
: . Ve 50 EFROM Pathame THD~Device 2 (EthercA
tpemer cycle reguired o refresh register)
Previcun £
e
Function succesdes
(Feoon)
=2 Moduie 1 (FEOT_IBIEN)
b WeState
b ek hetpuhony s
i Meppings
Nama
= o
=oim
- o
s e i ‘-,e,; 3 e
B mE it 7
persistent

wszesces BT

Power on again and enter the alias address setting page, where you can see that both the designed value

and the set value of the alias address are 3.
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Advanced Settings s

- General Configured Station Alias
- Mailbox
Distributed Clock Actual Value (E2PROM]: 3
- ESC Access
- E2PROM Actual Value (Register): 3

- Configured Stati I

Enhanced Link [ e Value: 3 = Write to E2PROM
-~ Smart View
- Hex Editor
FPGA

- Memory

B -

(power cycle required to refresh register)
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8 Application in Codesys V3.5

8.1 Environment Preparation

One computer installed with CODESYS V3.5.
Several dedicated CAT5 cables for EtherCAT.
24VDC output switching power supply to supply power for ECP and COP series expansion modules.
Modules include:
1) P601_1616N
2) P301_1616N
3) P301_1616N
EtherCAT slave device description file ECPO1_V103_4.XML (example) for P601_1616N.

Taking CODESYS Control Win V3 x64 as an example, it is required to start CODESYS Control Win V3 x64
and use the PC as the PLC controller.

8.2 Equipment Installation

When using the ECP01 device for the first time, you need to install the ECP device.

Launch the Codesys software, select "Tool/Device Repository..." from the menu, click the "Install" button,
choose the file ECP01_V103_4.XML (for reference), and install the ECPO1 device.

@ test.project - CODESYS
File Edit View Project Build Online Debug | Tools | Window Help
E5=H e i Package Manager... on [Devi

i} Library Repository.

Devices +~ o X |ﬁ‘i Device Repository...
=43 fest - & Visualization Style Repository..
=[] Device (CODESYS Control Win ¥3) [ License Repository..
= Bl P Logi H License Manager...

=1} Application

m Library Manager LA r
PLC_PRG (PRG) Customize...
= @ Task Configuration Options...
=g MainTask (IEC-Tasks) Import and Export Options...
& PLC_PRG o] Device Reader...
Edge Gateway 3
Automation Server 3

After successful installation, you can find the ECP0O1 device and module in the device repository window.

Nanjing OD Control Technology Co., Ltd. - 56 -



(‘L"o' OD CONTROL

ECP Series Remote 10 Modules User Manual = TECHNOLOGY

8 Device Repository X

Location  System Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search Vendor oD Contral Technology ~ Install...
Name Vendor Version Description Uninstal
= m Fieldbuses Export

= oo EtherCaT

= oo Module
. P301 16ch NPN DI + 16ch NPN DO 0D Control Technology o EtherCAT Module imported from Slave XML: £
. P302 16ch PNP DI + 16ch PNP DO 0D Control Technology o EtherCAT Module imported from Slave XML: £
BB r303 32ch NP DI 0D Control Technology 0 EtherCAT Module imported from Slave XML: £
BB ~304 32ch Pre I 0D Control Technology 0 EtherCAT Module imported from Slave XML: |
BB r305 32ch nen DO 0D Control Technology 0 EtherCAT Module imported from Slave XML: g
BB r306 32ch PP DO 0D Control Technology 0 EtherCAT Module imported from Slave XML: £
. P307 8ch Relay output 0D Control Technology o EtherCAT Module imparted from Slave XML: E| Detai
. P601 16ch NPN DI + 16ch NPN DO QD Control Technology o EtherCAT Module imparted from Slave XML: E|
. P602 16ch PP DI + 16ch PNP DO 0D Control Technology "] EtherCAT Module imported from Slave XML: £
SR P611 4ch single end AT 0D Control Technology 0 EtherCAT Module imported from Slave XML: |
5E Ps12 ach single end voltage 0 0D Control Technology 0 EtherCAT Module imported from Slave XML: g
3E Ps13 4ch single end current A0 0D Control Technology 0 EtherCAT Module imported from Slave XML: £

= ﬁ Slave
. ECPO1 QD Control Technology Revision=16#00000067 EtherCAT Slave imported from Slave XML: EC|

Close

8.3 Create a New Project

Create a new project named demo via the menu "File/New Project..." in CODESYS.

2] New Praject X

Categories Templates
[ Libraries B e
[ Projects “ E I'E

Empty project HMI project Standard Standard
project  projectw...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name demo

Location  [Ds\Codesys_test -

Select the device to be used (taking CODESYS Control Win V3 x64 as an example) and the programming
language of the PLC_PRG file (Default setting: Structure Text(ST).

Standard Projec X
You are about to create a new standard project. This wizard will create the following
objects within this project:

-0ne programmable device as specified below

- Aprogram PLC_PRG in the |anguage specified below

- & cydlic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device CODESYS Control Win ¥3 x64 (35 - Smart Software Solutions GmbH) v
PLC_PRGin  Structured Text (5T) ~
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8.4 Add Device

Double-click Device(CODESYS Control Win V3 X64) in the project tree on the left to open the device
network window. Click "Scan Network" at the top of the window. As shown in the figure, both Gateway and
Device are displayed in green. If they are not green, please check the configuration and software installation.

'@ demo.project” - CODESYS
fle Edit View Project Buld Online Debug Tools Window Help
B E &« o fREX ANBAS|IN AN AR |- | 1| Application [Device: PLC Logic] ~ B T » w R((Z7=c="=3 [+ |M|= |V

Devices - 3 X (7] pevice x|
i = Scan Network || Gate Device
. y e =
& v e o WV Re0 Communication Settings
=Bl rCtoge Applications
= € Application o JER
- {0 ibrary Manager Backup and Restore - ]
--[8] pLc_PRG (PRG) e an
= (8§ Task Confiquraton Fles e [ ] . °®
= g8 ManTask ([ECTasks) Lo Gateway
&) P PRS (Gateway-1 v]  [moss] (active) v
FLESStng IP-Address: Device Name:
localhast HENG
PLC Shell
Fort: Device Address:
1217 0065
Users and Groups
Target ID:
Access Rights 0000 000+
Target Type:
Symbol Rights 2096
TargetVendor:
IEC Objects 35 - Smart Software Solutions GmbH
Task Deployment Targetversion
Status
Information

Select Device(CODESYS Control Win V3 X64) in the project tree on the left, right-click and choose "Add
Device...", then select "EtherCAT Master" in the pop-up window.

‘® MSEC_demo.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help
NEE & o~ BBXAVHAE N2 A BT

(@ Add Device X

Name [EtherCAT Master_1

Acton
(® Append device | Tnsert device Plug device (O Update device
Devices - 2 X
G138 A demo = [string for a fulltext search | vendor |calvendors> v
_1] ‘3 D;vlcz (CODESYS Control = Name Vendor Version De:
= Bl PLC Logic ;’ zm - @ m
& opy
o;"::w B Paste = .}E:.scrr
[B) pc_propry X Delete ) “E;m
S [EthercaT Master x- 351620  Ethe
= (@ Task Configur Refactoring 4 (f EtherCAT Master SoftMotion 35 - Smart Software Sokutons GmbH ~ 3.5.16.20  Ethe
=& ManTask + B Ethernet Adapter

& Properties...

&) pic + < EtherNet/IP v
] Add Object » < >
) Add Folder... [ Group by category [] Display all versions (for experts only) [] Display outdated versions
Add Device... @ Wame:EtherCAT Master
Update Device... ‘Vendor: 35 - Smart Software Solutions GmbH
~ . . Categories: Master
4 Edit Ob)m Version: 3.5.16.20 i
Edit Object With... Order Number:
Description: EtherCAT Master...
Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode...

Append selected device as last child of
Ty . . Device
Reset Origin Device [Device]

@  (You can select another target node inthe navigator while this window is open.)

Simulation

Select the EtherCAT Master and click the "Add Device" button; the branch of the EtherCAT Master will be
displayed in the project tree on the left..
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Close the Add Device window, double-click the newly added EtherCAT Master in the project tree, click

"Browse..." on the opened page, and select the network card.

=L} Application

) Library Manager

PLC_PRG (PRG)

= (& Task Configuration
2 EtherCAT Task (IEC Tasks)
= ¢ MainTask (IEC Tasks)
&) PLC_PRG

(7 EtherCAT Master (EtherCAT Master)

Sync Unit Assignment

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

EtherCAT NIC Settings

Destination address(MAC) FF-FF-FF-FF-FF-FF

Source address (MAC)
Network name

| © Select network by MAC

Select Network Adapter

00-0E-09-08-69-01

IR 2

® dem s
File Edit View Project Build Online Debug Tools Window Help
E-2= = [ RN 1 | ¥ | Application [Device: PLC Logic] ~ ©F L4 @
Devices 2 x (7 Device [ EtherCAT Master x
=) demo v
=@ Device (CODESYS Contral Win V3 x564) Genere! 8 Autoconfig master/slaves EtherCAT.
=&l pLc Logic

@ 5readaast [ Redundency

() Select network by name

Information
MAC add.

[iliged
OO0EE.

72000

63000,

02722,
fulit3

OOFEF. ..

6FEEE. ..
oofzz. ..

Name

BTSSR

Description

Bluetooth Device (Fersonal hrea Hetwork)

LR 2 ASTX USE te Gigabit Ethernet Family Adapter

BUAER] 3
“Devi ce\WFF_{EGBZEEZ6GEIN—43 1A
WDevi oe\WFF_[802504B5—1 §15—404F—

“Devi c=\NEF_[IABGASCE—1 EDE—4CBAE.
“Devi oo \NEF_{14098664-FIT0~E3EA. ..

WDevi oe\WFF_[COCB023C—1 BFO~436—E
“Devi ce\WFF_{7ES0535E—2 BEZ~4200—6:

TAPHindows Adepter V9

WAN Miniport (Hetwork Monitor)

WAN Miniport (IPwé)

WAN Miniport (TP}

Intel(R) Wi-Fi 6E AXZ11 160MHz

Mierosoft Wi-Fi Direct Virtual Adapter #2
Mierosoft Wi-Fi Direct Virtual Adapter

Abert

8.4.1 Auto Scanning

l'_
Click the "Login" button "'% , Login Controller.

Select the engineering tree "EtherCAT Master", right-click and choose "Scan for

connected devices will be displayed in the window.

Devices > 3 X [ Devie
=3 demo -
- 3 [f) Device [connected] (CODESYS Control Win V3 x64) TEER
7 Eﬂ PLC Logic Sync Unit Assig|
= IC; Application [stop]
i) Library Manager Loa
PLC_PRG (FRG)
= (@ Task Configuration SHEETIER
&8 EtherCAT Task (IEC-Tasks) EtherCAT IEC O
=-§% MainTask (IEC Tasks)
&1 pLC_PRG Status
A5 [ EtherCAT_Master (Ether
b Cut ation
Copy
Paste
Delete
Refactoring 3
Properties...
Add Object
23 Add Folder...
[ Scan for Devices..
Acknowledge Diagnosis
Acknowledge Diagnosis Subtree
7" Edit Object
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

Click the Scan Device button to discover the connected ECPO1 device.

Devices...", and the
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Scan Devices a X

Scarned Devices

Device name Device type Alias Address
= ECFOL ECFOL 3
Pe0L_le16K 16ch WEW DI + 16ch EN IO

SRER) TR W
hasign Address [ e

Soan Derice Install Missing Deseriptio Copy ALl Devices to Frojec

Click the "Copy All Devices to Project" button to add all devices under "EtherCAT Master" in the project
tree.

# demo.project” - CODESYS
File Edit View Project Build Online Debug Tools Window Help
B GG T ) N e B I Ev [ |8 | Application [Device: PLC Logic] ~ % € ) g 9 [[= 5= o= 7=

Devices v 2 X ] Device x [f] EthercAT Master |
= _@ demo - N
3G Device [connected] (CODESYS Control Win V3 x64) Communication Settings Scan Network | Gateway - | Device +
- Bl Pcloge applications
= £} Application [stop] .
m Library Manager Backup and Restore
PLC_PRG (PRG) . -
=& Task Configuration 2= — ®
58 EtherCAT Task (IEC-Tasks) - Gateway
= g% MainTask (IEC-Tasks) Gateway-1
& pLc_rre PLC Settings IP-Address:
= A [ EtherCAT_Master (EtherCAT Master) localhost
= BB =cro1 Ecroy) FLESiE Port
1217

[ P601_1615N {16ch NPN DI + 16ch MPN DC) TR

Access Rights
Symbol Rights
IEC Objects

Task Deployment
Status

Information

Your device can be secured. Learn mare...

Click the logout button <, After clicking the compile button, click the Login button again. Then click the
run button P to start the program to run. At this point, ECPO1 will enter the OP state.
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® demo.project” - CODESYS
Flle Edit View Project Build Online Debug Tools Window Help

Bl S o f BB XM HRS 94 3 - 5 |8 | Application [Device: PLC Logic] - 5 & | w R [[(Z === & o |9 |z
Devices - 7 x [ oevice [ EthercaT Master H ECPo1 x
=) demo A
@ General Address Additional e
= (1) Device [connected] (CODESYS Contral Win V3 x64) -
= Bl pLc Logic L : @ Epertsettings EtherCAT.
al Expert Process Data
=} Application [run] EtherCAT address 1001 B Optional
i Library Manager Process Data o
| Distributed Clock.
PLC_PRG (PRG)
=28 Task Configuration Startup Parameters Diagnostics
Current Stat Operational
5 EtherCAT Task (IEC-Tasks) T urrent State perational
=-§8 MainTask (IEC-Tasks)
| Startup Checking [» Timeouts
& pLc_PrG CoE Online
=4+ [ EtherCAT Master (EtherCAT Master) | DC Cydic Unit Control: Assign to Local pC
=3 i EcPo1 (EcPon) e | Watchdog
[T Pe01_1616N (16ch NP DI + 16¢h NPN DO) EtherCAT IEC Objects Identiication
Disabled
Status
Configured station alias (ADO 01x0012) Value 3 2
Information Write to EEprom Actualaddress 3

Explicit device identification (ADO 0x0134)

Data Word (2 Bytes) AD0 (hex) 16%12 B

8.4.2 Manual Configuration

Manually configure network devices. It is necessary to ensure that the configuration is consistent with
the actual connection type and sequence according to the actual conditions of the connected devices. In the
project tree, select "EtherCAT Master" and choose "Add Device..." from the right-click menu.

[ Add Device X

Name

Action
© Appenddevice () Insert device

ce () Update device

= @ MainTask (IEC-Tasks)
Vend v
8 FLc_PRG EtherCAT IEC Objects String for a ful text search endor | <All vendors>
[T EtherCAT_Master (EtherCAT % ont Name
u [ C300000FxI31T 1 Mxx_OpMode0s V2.08 Encoder Softhotion
Copy [ C3moo00FxxI3 IT11Mxx_OpMode0 V2,08 SoftMation
= Paste [ cOHD EthercAT Drive (CoE) SoftMotion
[ commander sk SoftMotion
¥ Delete
[ pigitax ST SoftMotion
Refactoring » [T Double Axis Module TPD-M - EtherCAT (CoE) - Profile: Basic & Cbject Dictionary SoftMotion
[T Double Axis SLVDN - EtherCAT (CoE) - Profil: Basic & Cbject Dictionary SoftMotion
Properties... [ Ecovario_Seftvotion
R : BE ecro1
Add Object =
23 Add Folder.. 8 Group by category [ Display all versions (for experts only) (] Display outdated versions
[ Add Device..
BE wame:Ecroi
Insert Device... Vendor: OD Control Technalogy
. Categories: Slave -
Scanliogiencess Version: Revision=16500000067 §
Disable Device Order Humber: ECP01 -
. Description: EtherCAT Slave imported from Slave XML: ECPO1_V103_4.xml
Update Device... Device: ECPO1ECPOL
[§ Edit Object
Edit Object With...
. . Append selected device as last child of
Edit 10 mapping EtherCAT_Master
Import mappings from CSV.. @ (You can select another target node in the navigatar while this window is open.
p pping
Export mappings to C5V...
P H pping Add Device Close

In the engineering tree, select "ECP01" and choose "Add Device..." from the right-click menu.
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[ Add Device X

Name  PE01_1618N_1

Action
© Append device () Insert device Plug device (O) Update device
String for a full text search Wendor  <all vendorsz ~
Name Vendor Version  Descriptior
= [ Fieldbuses
= b} EtherCAT
= B:ai‘ Module
. P301 16ch NPN DI + 16ch NPN DO 0D Contral Technology ] EtherCAT Mot
. P302 16ch PNP DI + 16ch PNP DO 0D Control Technology a EtherCAT Mot
BB P303 32ch PN DI 0D Control Technology 0 EtherCAT Mot
BB P304 32ch PP T 0D Control Technology 0 EtherCAT Mot
BB P05 32ch NPN DO 0D Control Technology 0 EtherCAT Mo
. P306 32ch PNP DO 0D Control Technology 0 EtherCAT Mot
BB 307 ach Relay output 0D Control Technology 0 EtherCAT Mot
| ] 0D Control Technology 0 EtherCAT Mot
0 EtherCAT Mat

B P60z 15ch PP DI + 16ch PNPDO 0D Control Technolagy

18 Group by category [ Display all versions(for experts only) [] Display outdated versions

. Name: P501 16ch NPN DI + 16ch NPN DO
Vendor: OD Control Technology |

Categories: Module -
Version: 0 g
Y

‘Order Humber: P601_1616M

Append selected device as last child of
ECPO1

@ (You can select another terget node in the navigator while this windew is open.)

Add Device Close

Add each expansion module in sequence according to the actual connection order of ECPO1 and the
corresponding module model.

8.5 Setting and Usage of Alias Address

For devices with an alias address set, you need to check **Expert settings** on the device, then select
**Configured station alias(ADO 0x0012)** under Identification. You may also set the device's alias address
here. After configuring the alias address, click the **Write to EEPROM** button. Any modifications to the
configuration require recompiling, downloading, and logging in to run the program again.

.
Fle Edi View Project Buld Onine Debug Tosls Windew Help v
NeWE & L & 3 &% | Application [Device: PL Lagic) = O O , & o
e SR K| oo | @ secwsme (G roisen M e x
= L comas - o
t Ganers
) S T T Wb EthercAT™
=Bl neiage St Pacess Bats
7 npphcation [run] | EharCAT address
- rocess oas
© e
2 8 vk corbpeoen Sarup Fameters Drogrosti
58 erworr Toet 02 Tosa) | | ouine Curret Ste
= G Tk (B Take)
&) nc s CoE Onlise. Stavtup Chacking Tmects
5.3 (] ERaATpasaw EparcaT s O yche Uit Conrak: A3 1o Local €
- ol e e L Watchday
@ poi_igion a0t + 6 | mercarec objecs Menicann
2
5
nfsemation 2
Wath 1 ~ax
Expression Application Type Vakue Prepared vaiue Execution peint
0 7o | 32 peves FAwseh 1 [ B vz
[ Feoae Tom S o =1
Device s dssmymous Ltk Q0 B0 Frewople /T Al frogram Inaded Program unchanged Praject users [noboh) 9
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8.6 Use of Data

The device data is stored by default in the storage space as shown in the figure below. For example, DO_00
is stored in %QX0.0.

Devices v 8 X | [f Device [{] EtherCAT Master BB Ecror ' 7] Peo1_1616H x
=% -
“%] %m;evice (CODESYS Control Win V3 x64) Module 1/0 Mapping Gnd filigy Show <l T Add T
=Bl PLC Logic OEREE Variable Mapping Channel  Address Type Unit Description
=4} Application " Do_io %QKD.0  BIT Do_00
m Library Manager Information T Do_n1 %QX0.1 BIT DO_01
PLC_PRG (FRG) ) " Do_02 %wQX0.2 BT Do_oz
= (# Task Configuration i — T4 DO_03 %QX0.3  BIT DO_03
382 EtherCAT_Task (IEC-Tasks) ) g DO_04 %QX0.4 BT DO_04
= $8 MainTask (IEC-Tasks) " DO_05 %QX0.5  BIT DO_05
& PLC_PRG " 0O_08 %QH0.6  BIT DO_06
=[] EtherCAT_Master (EtherCAT Master) i DO_07 %QKD.7 BT Do_07
-8 Ecro1(ecro1) " DO_08 %Q¥L0  BIT DO_08
[ Ps01_1618M (16ch NPN DI + 16ch N " Do_09 %QKL1 BT DO_08
"% DO_10 %QKL2 BT DO_10
% DO_11 BQXL3 BT Do_11
" DO_12 %QKLE BT Do_12
"% DO_13 %QKLS  BIT DO_13
"# DO_14 BQXLE  BIT Do_14
" DO_15 %QKLT BT DO_15
b ] DI_O0 wDN0.0  BIT DI_00
* DI_01 %01  BIT DI_01
b DI_02 %X0.2 BT DI 02
b ] DI_03 %DN0.3 BT DI_03
* DI04 EIX0.4  BIT DI_04
b DI_0S %IX0.5 BT DI_0S
b ] DI_06 %IN0.6 BT DI_06
* D107 SIX0.7 BT D107
b DI_08 SEIXLO BT DI_08
b ] DI_03 WINL1  BIT DI_09
% DI_10 %IXLZ BT DI_10
L] DI_11 IXL3 BT DI_11
k] DI_12 wl¥l4  BIT DI_12
% DI_13 %IXL5  BIT DI_13
L] DI_14 SEIXL6 BT DI_14
k] DI_15 %17  BIT DI_15

If you need to map PDO data to user variables, double-click the icon of each process data in Variable, and

the interface will trigger the variable mapping operation.

Variable Mapping Channel Address Type Un
=y | DO_00 5,QX0.0  BIT
" DO_01 %OX0,1  BIT

Click the button'-, to open the variable mapping settings immediately.
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Input Assistant X

Text Search  Categories

Variables 4  Name
= €} Application
- PLC_PRG
#lmyoutos ]
# myoutol
+ {} peD
+ - @ IoConfig_Globals

Address Origin

8 structured view Filter None ~

Insert with arguments Insert with namespace prefix
Documentation
myOutd0: BOOL(VAR)

After selecting myOut00 for DO_00 and myOut01 for DO_01, the mapping of PDO is shown in the figure
below.

aster | BB EcPor ] Peo1 166N x 5] PLCPRG |
Find Filter Show all - 4 Add FB for 10 Chann
||| variable Mapping Channel Address Type Unit Description
"% Application.PLC_PRG.myoutdn T DO_00 SegueE  BIT DO_00
"% Application.PLC_PRG.myOutd1 k] DO_01 ooy BIT DO_01
" DO_02 %QX0.2  BIT DO_02
"# DO_03 %QX0.3  EIT DO_03
" DO_04 %QX0.4  EBIT DO_04
" DO_05 %OX0.5  BIT DO_05
" DO_06 %QX0.6  BIT DO_06
K DO_07 %QX0.7  BIT DO_07
“# DO_08 %Q¥1.0  EBIT DO_08
" DO_09 %QXL1 BT DO_09
" DO_10 %wQXL2 BT DO_10
" DO_11 %QX13  BIT DO_11
" DO_12 %QXL4 BT DO_12
" DO_13 %QX1L5 BT DO_13
" DO_14 %QXL6  BIT DO_14
" DO_15 %QX17  BIT DO_15
) DI 00 %IX0.0 __ BIT DI 00

Compile the program, click the "Login" button, and run the controller. You can then observe the input and
output status of the actual modules as well as the status of linked variables in the program..

8.7 Firmware Upgrade

Log in and run the program, then double-click to enter the Online page of the ECP0O1 device. Switch the
device state machine to the Bootstrap state.

Nanjing OD Control Technology Co., Ltd. - 64 -



(""c' OD CONTROL

ECP Series Remote 10 Modules User Manual L‘- TECHNOLOGY

® demoproject* - CODESYS
Fle Edit View Project Buld Online Debug Tecls Windew Help

B d&lv o f B R R B B | 7~ [§ | B4 | Application [Device: PLC Logic] ~ @5 €% |, g % ([Z5=¢= =& |o B =

Devices ~ 1 x [ pevice |'[f] Ethercar master Bl EcPo1 x [f] Pso11sien  [[5] PcPrRe |
=5 demo - ;
General State Machine
=[] Device [cannected] (CODESYS Control Win V3 x64)
Init Bootstrap
=80 pLC Logic Expert Process Data Current state Bootstrap Mode
= plication Pre-Op Safe-Op
QA il Requested State Bootstrap Made
{fifl Library Manager Process Data o5 _—

PLC_PRG (PRG)

Startup Paramet:
=-[#8 Task Configuration artup Parameters

File access over EtherCAT

3§82 EtherCAT Task (IEC-Tasks) Online Download... Upload...
=g MainTask (IEC Tasks)
&) pLc_Pre CoE Online E2PROM Access
=73 i) EtherCAT_Master (EtherCAT Master) Write EZPROM...  Read EZPROM... Write EZPROM XML
= BB ecPo1 EcPon) Log
() P01_1616N (16ch NPN DI + 16ch NPN DO) .
Status

Information

After switching ECPO1 to the Bootstrap state machine, click the Download... button to pop up the file
selection window for FoE upgrade, then select the correct .bin file.

o mF o X
T~ > @ » TestFiles v C 1E Test Files &S el
|n v ks =~ 0 0
| R B } &% - @ Hh '
[C) ecpo1 v103 4 XML S8 422 k8|
| i) »
\ + TE +*
Ehec] #
‘ R B »
0 &% »
gz »
Management
ESI
SZHEE(N): |ECPOT V103 4 v| Allfiles ¢ v |

| 7o) s |

After clicking the firmware to be upgraded, tap "Open", a dialog box will pop up. Enter the password (hex):
259, click the "OK" button, the firmware upgrade will start automatically, and just wait for the progress bar to

complete.

Edit FoE Name X

String ECFO1_V103_4
Password (hes:) 269 3

0K Cancel
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9 Using ECP Module with Inovance Compact PLC

Taking Easy521 as an example, this document explains how to establish connections to P6xx series
modules via EtherCAT and build a control system.

9.1 Environment Preparation

One computer with AutoShop V4.10.0 installed.

Several dedicated CAT5 cables for EtherCAT.

24VDC output switching power supply to supply power for ECP and COP series expansion modules.

Modules include:
1) P601_1616N

2) P301_1616N

9.2 Create a New Project

Open the AutoShop software, go to the menu: File / New Project page, and create the Test project as
shown in the figure.

O#ETHE Ohspd T

TH#HiEE
T#EaE: Test
{RTEREiE: D:'WorkshopiTest
trdEes LiteST v
T32dE+: ECP01 Test Praoject

= pri
EF|SHIZ:  Easys00 w - Easy523 v

1> polHEImE e AL P LC

<2y B e EnsE T (EE ther CATHIAE MR
A B EREATTIN BT (R
EtherCAT i) » HHSEL - HMEIBRFD
i

<y EASERLETY AR

4> THFEYHR00EH: R ML 4REImEEE TN

By PREL AR ther Het /TP + Modbus TCPAH]

#E BNH
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9.3 Import ESI File

When using the ECPO1 device for the first time, you need to import the ESI file. In the toolbox on the right
side of the project creation interface, select EtherCAT Devices, then choose "Import Device XML" from its right-

click menu.
B8 AutoShop VA.10.00 DAWorkshoptECP_DeviTest\TestPr\Test - [MAIN] - a X
TR REE ESV) SEEQ PICP) B0 TRM EOW BBH)
EEEE] Al &BE|EEIHNEeL @ 6|67 248
EZ)
T ex|[ 1 188 ax
- Test [Easy521] 2 BEi1F times < 100 THEN —
= zGTEs 3 rimes := Times +1;
=5 2RTR 4 outd = FALSE; ‘E:!""'E")\' “"XML
‘ 5 outl := FALSE; - Uther bewces
5 1= FALSE; S FRERE
7 ELSIF (Times < 199) THEN e EHiELE
8 rimes := times +1; e+
10 outl := TRUE; ¢: Other Devices
1 1= TRUE; SESE
1= 12 ELSE b EABEES
s 5::7(;':" 13 := Inputvalue uls; i gg;gﬂ:gg
L1 INT 4 t =0 - HriRE!
== Taee) b R = igiEs
| i SRR R = Hi MCHf g Ether CAT L)
-6 = 17 = PSS )
o BAEE 18 = i ER S
5T e 19 - i BRAES
[ ce20-can | ||| 20 = -
B exes 21 - 0B
20 MmRER 22 “END_IF;
il =Fon 23
P rp——, 24 Inputvalueuls :=
& meas =
== EtherCAT i: Other Devices
=) CoMO
() COM2 4] N[5 mam bll
. -
FEmHED s=%0 ¥ & ax
CEIDEANL LI G ¢ T
] ORI

Take the file ECP0O1_V103_4.XML as an example. Select the file and click "Open" to complete the file

import.

[ Rk X
« SRV N = > EM » TestFiles v G T Test Files RE@E r
|n v R =~ 10 0

28 ) s
(] ECP01 V103 4 XML 376
L FE “
= »
N EF #
0O = ks
& wn #»
Management
IHEE(N): | *xml v | xml Files (*xml) v
FI77(0) EiE

After importing the XML file, you need to restart AutoShop for the changes to take effect. After restarting
AutoShop, the imported devices will be displayed under EtherCAT Devices / Other Devices in the toolbox.
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TE®E 3 x
v| jem

[=)- EtherCAT Devices
-- Inovance Devices
- Other Devices
=8 00 Contral Technology

i S

- R
AR

[=J- EtherMet{IP Devices
-- Inovance Devices
[#- Other Devices
- 184

9.4 Connect PLC

Connect to the PLC via Ethernet. It is required to configure the IP addresses of the PC and the PLC to be
in the same network segment.

EiRE X
PLCRREE
BRASE: | ¥ AR 2 v| i
wEP: | 192 . 188 . 0 . 99 | Mzt
REER: PING
EpIPfinES
HEPLC
#E
FE Pt EERA REER MACHTHE

Click the "Test" button to get the connection result status.
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PLCi#RIE %
AR | 2 AR 2 > ‘ e
WEP: | 192 . 168 . 0 . 99 | it
Srt PING
1ERIP/ R
#EPLC
HFE
e IPiit 1542 AutoShop X

* 1 192.168.0.99 Easy5,

| EERS: CEE
s HEPLCEASRUNIETRTBIA

9.5 Add Devices

After establishing a connection with the PLC, select EtherCAT in project management, then choose “Auto
Scan” from the right-click menu to open the scanning window. Click “Start Scan”, and the PLC will complete
the scan of the EtherCAT network and detect the ECPO1 device.

CEeE 2 x
‘ B
{2 SBR_001
5 INT_001
Tnasa(Fe)
= &MFO)
= FG‘ Es
2 MAEE
EXP-A
[ Ge20-caN
[# exe-8
o ERER
€@ =70 15
g Emesia 16
WERE 17
== Ethert
comt 7%
COM: S
za CAN( e
Gl KR . =
m Etherl R 4
5 S\ mRupy (REAE
MAIN 1505
RESEE
® mummn ’
Trace

W N WVEWN

+

After completing the scan, click "Update Configuration". The EtherCAT devices detected by the scan will
be added to the left pane and under EtherCAT in the project management.
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B Autoshop vat000 Daw CP_DeviTest\Test®r
HHF) SERE) BBV

EEm& Q

PLCP) D) TRAM =0O0MW) %EH)

B E

&4 ]

[CEEE A%
[ main
= sBR.00T

4B e

| —[f ce20-caN
-8 Exp-8
20w
i mTOR

- = G

M Ecpoi

Ml peo11

[ AR

FHRE

KSR
o
PE01_1616N_1

o

[l iheE gl ik ‘

Bla  &B

&3
mwﬁﬁmfaﬁlwﬁl
i \J

EERS
BiRfES

L [ff§ EtherNetiP
=2 EREmE

[ERmLE0

FriiE BT

T ey

iy

leg (cozmt0-10 107 3 UL@SATER

AutoShey - RIRAR

After closing the EtherCAT scan window, you can view the relevant information and configurations of
EtherCAT devices via ECPO1 or P601_1616N under EtherCAT.

9.6 Use of Data

Access the I/0 function mapping page to configure the mapping between PDO data and user variables or
system data. As shown in the figure, bind DO_00 of PDO to the user variable out0. Operations on out0 by the

user program will cause changes to DO_00.

h AutoShop V4.10.00 DAWorkshop\ECP_Dew\Test\TestPrj\Test - [ECPO1
X WEE EWV) PLCP) WO TRAM @BOW) REHH)
PEE& Q = o £
[rres2 ax ! e S ]
Py P = [
.= MAIN =8 BiE 2l EL]
) > P601_1616H_1 D0_00 BOOL
-2 sBR_001 feti e ] | === S
5 INT_001 TRBAMT X
23 THEESR(F) ;
| L= smro BHER | saem 0 #r RASE WS e
b= = =
2 LTQ‘M ) amE _SY5_COM_SAY & FiiRzea! E1E
o BASE _SY5_ECAT_MA 1
e[ Bea SrsEaTsU [, tines T
[ ceo-can /0 RERSH SYSEHERNE | [ 5 outl [Bo0L I |
[ ExeB St IO 4 InputValue_ulé |y | |
— _SYS PN
0 mamE . cam
fl BFoR = s
- [ig EaEEsE £ ECATSlave
eEEE " Mb;:"“‘
| BT EtherCAT & Ussriar
LM SYS_EIP
i) pso11 5YS_ETHERCAT
| & como s
INRERIEH
H comz =) SoftSem
=% CAN(CANoper ) BitElem
- (2 LR x(0-1777)
L[fig EtherNetip ;ES-;::;)
o3 TR O 9%8)
| MAIN - - 5(0-4095)
| ZREIRE | =
2 4] N\ GIMAIN | [I5 Ethel x|
EeEHE0
8 (2025-10-10 15:16:23) T-#nedefe foid RETH
B (2025-10-10 16:16:29) T#fstproz o fiTh

After compiling, downloading and running the program, ECPO1 will enter the OP state.
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10 Used in Sysmac Studio

10.1 Environment Preparation

One computer with Systmac Studio installed.

Several dedicated CAT5 cables for EtherCAT.

24VDC output switching power supply to supply power for ECP and COP series expansion modules.
Modules include:

1) NJ301

2) P601_1616N

3) P301_1616N

4) P301_1616N

PEtherCAT slave device description file ECPO1_V103_4.XML for 601 _1616N (Example).

10.2 Create a New Project

Launch Sysmac Studio and select "New Project" in the startup window. On the project property setting
page, configure information such as project name, author, controller model and version.

' Sysmac Studio (64bit) = [m] X

Offline

Project name

z demo
@ Open Project

Author Jon

ro
g~ Import...
L P Demo project

Comment

Online

4 Connect to Device Type Standard Project

Version Control
- 7
N, Version Control Explorer ff Select Device

License Category Controller

[ License Device 301
Version 1.09 |

Create

Click "Create" to enter the main page of the Sysmac Studio integrated development environment.

10.2.1 Connect the Controller

Launch the controller connection setting page via the menu "Controller\Communications Setup...".
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B communications Setup

¥ Connection type

Select a method to connect with the Controller to use every time you go online.
@ Direct connection via USB
@ 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 USB
M Direct connection via Ethernet
M Remote connection via USB
M Ethernet connection via a hub

¥ Remote IP Address

Specify the remote IP address.
USB Communications Test  Ethernet Communications Test
¥ Options
Ei Confirm the serial ID when going online.
Ei 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.
(s

OK Cancel

This example uses a USB-to-Ethernet HUB to connect the controller. Configure the settings as shown in
the figure above and set the controlled IP address (the default IP is used in this example). If the IP address is
set correctly, clicking the "Ethernet Communication Test" button will display the message "Test OK"; otherwise,
connection to the controller will fail.

10.2.2 Import the ESI File

Double-click "Configuration and Setup/EtherCAT" in the project tree to open the EtherCAT network
setting page. Select the EtherCAT master, then right-click and choose "Display ESI Library" to open the ESI
library file list window.

Bl demo - new Controller 0 - Sysmac Studio (64bit)

I
I X
Multiview Explorer

new_Controlier 0 v

e Length
Jperation Setting
tartup
timeout detection count
s ethod Setting « - Actual device
nber Check Method Mo check
Import Slave Settings and Insert New Slave

Clear All Settings

Export Configuration information
Output to ENS File

Export All Couplers’ /0 Allocations
Assign Drives to Axes

Safety Related PDOs Batch Setting

Description
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Click the "Install(File)" button and add the ECPO1_xx.XML file. After adding the ESlI file, you can find the

ECPO1 and COP series expansion module devices when adding devices.

B sl Library

Omron 3G3AX-MX2-ECT
Omron 3G3AX-RX-ECT
Omron CJTW-ECTxx

Omron E3NW-ECT

Omron E3X-ECT

Omron EJIN-HFUC-ECT
Omron FHV7x-30000t

Omron FH-00¢-30x

Omron FQ-MS12x-x-ECT
Omron FZM1-XXX-ECT
Omron GRT1-ECT Ver2 0
Omron GX-Analog 1O
Omron GX-Digital 10
Omron GX-Digi

Omron GX-Encoder

Omron GX-10-Link

Omron GX-JC

Omron GX-JC06-H

Omron NX_Coupler

Omron R88D-1SANO2H-ECT
Omron R88D-1SANO4H-ECT
Omron R88D-1SANO8H-ECT
Omron R88D-1SAN10F-ECT
Omron R88D-1SAN10H-ECT
Omron R88D-1SAN15F-ECT
Omron R88D-1SAN15H-ECT
Omron R38D-1SAN20F-ECT
Omron R88D-1SAN20H-ECT
Omron R88D-1SAN30F-ECT
Omron R88D-1SAN30H-ECT
Omron R88D-1SNOTH-ECT
Omron RAAN-1SNOTH-FCT-03

Install (File) Install (Folder)

10.3 Add Devices

10.3.1 Add ECP01

Double-click "Configuration and Setup/EtherCAT" from the engineering tree menu to open the "Node

Address and Network Configuration" page.

Bl MSEC_demo - new Controller_0 - Sysmac Studic (64bity

| Program

[ rocece Revi2
N ECCA0N EtherCAT coupler
CC; 2

Select ECPO1 from the Toolbox window on the right, right-click and choose "Insert". The device ECPO1 will

be connected to the controller network.
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roups

= Encoder Input

= Measurement Sensor
Vision Sensor

i Digital Type Sensor

¥ Junction Slave = Master
[ Communication Adapter _M'me'
H System Couplers EZ] P601-1616N Rev:0x00000067

[£]System Couplers |

nfiguration

M Show all version

P601-1616N Rev: 0x00000067
P601-1616N
||

Model name : Ps01-1616N
Product name : P601-1616N

e Revision : 0x00000067
Vendor: 0D Control Technology
Comment: ---
URL:

10.3.2 Add COP Series Modules

Double-click the EtherCAT/Node 1:ECPO1 E001 device in the project tree to open the Slots configuration

page of the coupler.

W demo - new_ ,_Controller_0 - Sysmac Studio (64bit)

Valoe
s Mo PB01-1616N
Terminals PBO1-1616N
Terminals smmmw

. [Bonotsend

Terminals

Terminats

- P308-2408P
24ch DI, 8ch PNP DO
P311-AI045
Al 4ch single end 16bits.
PI2A0045
(88  AO4ch single end 16bits
P315-RTD04
4ch RTD

Build P316.TC06
LJ U EHOR Ty TU-Warmmnos] 6ch TC with ch RTD for CIC
] Description | Program Location | PEO1-1616N
16ch Di + 16ch NEN DO
Model : P301-1616N
Prodt name : 16ch DI + 16ch NPN DO
Vendor : 0D Control Technology

Add expansion modules in the order of the actual hardware connection of the expansion modules (you
can also open the configuration window via the right-click menu of the coupler or the “Edit Module
Configuration” button in the information display area on the right). Operation procedure: Select the Slot where
the module is to be inserted, then choose the required module model from the right side, and right-click to

select “Insert” to complete the module insertion operation.
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W demo - new_Controller_0 - Sysmac Studio (64bit)

- i Digital Input
PI-1616N (M2) CETEIETT T 5 Digital Output
PI01-1616N (M3) 8 i Anlaog Input

e —

‘ 16ch Di + 16ch PNP DO
P303-3200
32ch DI
B e
32ch NPNDO
B he
32ch PNP DO
P307-2408N
: 24ch DI, 8ch NPN DO

i P308-2408P
24ch DI, 8ch PNP DO

311-AI045
Al 4ch single end 180t

P32A0045
L A 4ch single end 16bits
-RTDO4

% it

0 Description

PS01-1616N
16ch Di + 16ch NPN DO

10.3.3 Node Address Setting

Enter the online mode via the menu "Controller/Online" (or the shortcut button). On the node and

network configuration page, right-click the controller and select "Write Slave Node Address" from the pop-up
menu to modify the node alias address of the coupler.

[l demo - new_Controller_0 - Sysmac Studio (64bit) ] *
File Edit View Insert Project Controller Simulation Took Window Help.
]" B @ al= ¢ T R A D

-y
Conapse A%

Compane and Merge with Actual Network Configuration
Get Slave Serial Numbers

Dvsplay Digocrss/Stat
Orsplay Producton nfo

Display ESI Library

ONLINE
ERR/ALM

Double-click the address value on the right, and change it to the required alias address value. Take "1" in
the figure as an example, then click the "Write" button to perform the address writing operation.
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ﬂ Slave Node Address Writing

Present valuelSet valuel Actual network configuration

= Master
P601-1616N Rev:0x00000067

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.
Write Cancel

Click the "Write" button to complete the writing operation. After modifying the alias address, the coupler

needs to be powered on again.

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.

Close

10.3.4 Download Settings

When the controller is online, click the "Synchronize" shortcut button. In the pop-up window, select

"Transfer to Controller". After the operation is completed, the coupler enters the running state.
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| ]
File Edit View Insert Project Conuoller Simulation Taols Window Help

ONLINE
ERR/ALM

10.4 Data Usage and Observation

In online status, double-click the 1/O Map to open the list of connected devices and process data, then
you can view the status of communication data.

[l dewmo - new Controller 0 - Sysmac Studio (64bi .

File Ede View ioent  Project Controller Simuation Took Window  Help

Users can also select output ports and set output values. For DO signals, the signal output status of the
expansion module can be reflected.

After exiting the online status, go to the I/O Map page, select the PDO data of the expansion module, and
choose "Create Device Variable" from the right-click menu to create device variables. These variables will be
used as global variables and can be applied in user programs.
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SEarch
Expaind fCollapae All

Create Dewice Vanabhe

Create Deace Vanable with Prefix

Mapped Vanabde List
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11 Used in Xinjie PLC

Taking the XLH24A16 PLC as an example, this paper introduces the application of ECP01 in Xinje small-
sized PLCs.

11.1 Add ESI Files Manually

After installing the Xinje PLC programming tool software, you need to manually copy the device
description file of ECPO1 to the path plugins/ethercat/vendorxml/DefaultESI under the installation directory
of XDPPro.

XINJE > XDPPro > 3.8.0b_20250904 > plugins > ethercat > vendorxml > DefaultESI
B W N =5
& : ey i
AS-C6_EC_65W.xml xmifile 12KB
LC5E-32T4.xml xmilfile 251 KB
VHX-CC100-v2.4-U05354.xml xmilfile 964 KB
XINJE-DP3C(L)1-Rev2.3.xml xmlfile 144 KB
XINJE-DP3C(L)-Rev2.2.xml xmlfile 144 KB
XINJE-DP3CL1-Rev2.3.xml xmlfile 144 KB
XINJE-DP3C-Rev2.0-v1.2.20.20210615-300u...  xmlfile 260 KB
XINJE-DS5C2-ECT(RS-V1.2).xml xmlfile 206 KB
XINJE-DS5C5-ECT(RS-V1.2).xml xmlfile 205 KB
XINJE-DS5C-ECT(V5.2-D350).xml xmilfile 1,196 KB
XINJE-LC3-AP-Rev2.1.1.xml xmlfile 558 KB
XINJE-LC3-AP-Rev3.2.1.xml xmlfile 262 KB
XINJE-LFC3-AP-Rev2.0.3.xml xmilfile 992 KB
[ ECPO1 V103 4xmi xrmlfile 414KB

After copying the ESl file, you need to restart XDPPro for the copied ESI file to take effect. If the ESI file is
not copied manually, EtherCAT will fail to recognize the type, information and other details of the scanned
devices.

11.2 Connect to PLC

There are multiple ways to establish a connection between a PC and a PLC. Only Ethernet and device ID
are used to set up the connection here. Users can adopt different connection methods to connect with the
PLC according to their own needs.

Step 1: Option/software serial port settings, open communication configuration.
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BfEhE X
R R WK BB TR

E20 ERERE HARE FEMZ ik HRfE B
Ethernet_Xnet_1 RiER | AP ffm | RAA. FEM O, 4% REID: 011154071D50. . .
Ethernet_Modbus_1 ik AJF |Modbus—TCPH#EH:, VA#&IPHIME: 192.168.6.6, AMLIPHL. ..
Ethernet_Modbus_Default | A AJF |Modbus—TCPH#EH:, VA#&IPHIME: 192.168.6.6, AMLIPHL. ..

|

Step 2: Double-click the connection mode of Ethernet_Xnet_1 to open the connection operation page.
Enter the device ID of the connected device (users may use other methods).

(EaEE X

B EEAFR. Ethernet_Xnet_1

R
EEHEA: Ethernet v
JBETNL: Xnet v
BT R A v
AT % &1D v
BERESH
EEHRA: Ja kA ~
W& ID: 011-154-071-D50A-3437

P B Ak % BRE5EITH v2.3.3.6
IR B B B

me |

Step 3: Start the configuration service. Click "Configuration Service", then click "Start Service" in the pop-
up window. The interface will display the prompt message "Service Running". Close the Xnet configuration

service window.
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[ mEms |

PUIEE TN

iBERE X
R R B LB T aeeR X
EA 0N i J{AkiE g Ethernet_Xnet_1 { HMiRfER
Ethernet_Xnet_l 011154071D50. ..

| [Ethernet_siodb | tanias 6, AP, |
thernet_) us_1 { ]Xﬂm % g
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Step 4: Click “Communication Test” to connect to the PLC.
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Other steps. If clicking "Communication Test" does not prompt "Successfully connected to PLC", you may
need to launch XNetConfigTool via the Xnet configuration service page.-
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Select and double-click "PLC" to open the PLC connection device configuration window.
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11.3 Scanning EtherCAT Devices

After establishing the PLC connection, double-click the “PLC Communication—EtherCAT Master” branch
in the project tree to open the EtherCAT parameter configuration page. Click “Scan” in the upper-left corner
to scan and identify the ECPO1 device and its extended COP module..
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11.4 Data Mapping

Click the "Address Configuration" button on the 10 mapping tab of the slave device to open the mapping
configuration page for process data. Users can configure all slave stations at one time or perform mapping

configuration for devices under each Slot individually.
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fir (X [8]

125 EahHEF
kgt HD
ST

T ES S 1 - 10000 frpgf: M~ (mEREG:

FIX 8]

M10000-M10031

Station ID:0, ECPO1

A3

After clicking the "Auto Sort" button, the mapping relationship between each PDO data of the module
-83 -
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and the PLC data is shown in the figure below.

Ethercat&#EE X
i 8% 4 T0BS COE-Online
b ikt AeE

FLE st w3 7RI BR 1 X i i

| #x7000:01 Do_oo M10000 BOOL 1 OFF

Mok #xT000:02 DO_01 M10001 BOOL 1 OFF

=IStationID:0 ECPO1 #x7000:03 DO_02 M10002 BOOL 1 OFF

P6OL_L616N 2x7000:04 D0_03 M10003 BOOL 1 OFF

#x7000:05 DO_04 M10004 BOOL 1 OFF

#x7000:06 D0_05 M10005 BOOL 1 OFF

#xT000:07 DO_06 M10006 BOOL 1 OFF

#x7000:08 DO_07 M10007 BOOL 1 OFF

#x7000:09 DO_08 M10008 BOOL 1 OFF

#xT000:04 DO_09 M10009 BOOL 1 OFF

#x7000: 0B DO_10 10010 BOOL 1 OFF

#x7000:0C DO_11 M10011 BOOL 1 OFF

#x7000:0D DO_12 M10012 BOOL 1 OFF

#xT7000:0E DO_13 M10013 BOOL 1 OFF

#x7000:0F DO_14 M10014 BOOL 1 OFF

#x7000:10 DO_15 M10015 BOOL 1 OFF

#x6000:01 DI_00 M10016 BOOL 1 OFF

#x6000: 02 DI_01 10017 BOOL 1 OFF

#x6000:03 DI_02 M10018 BOOL 1 OFF

#x6000:04 DI_03 M10019 BOOL 1 OFF

#x6000:05 DI_04 M10020 BOOL 1 OFF

#x6000:06 DI_05 M10021 BOOL 1 OFF

#x6000:07 DI_06 M10022 BOOL 1 OFF

SARE SHRE RESEm  RESA WiE s AL
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12 Appendix

12.1 Troubleshooting of Common Issues

Q1: Failed to find the EtherCAT slave device of the ECP module.

A: First confirm that the ECP module is correctly connected to the EtherCAT IN interface, and check
whether the network cable is faulty (observe if the LA indicator light of the connected network port
is blinking). Replace and reconnect the network cable if necessary.

If the ECP module is used for the first time, import the ESI file of the ECP device on the EtherCAT
master device side, then perform device configuration and scanning operations to detect the device.
Ensure that the EtherCAT master device conducts slave device detection and configuration after the

ECP device is powered on and enters the working state.

Q2: The ECP module fails to enter the OP state.

A: Troubleshoot and verify the Ethernet cable connection indicators by checking hardware
connection issues as described in Q1.

Check whether the ECP device settings on the EtherCAT master side match the actual connected
devices, such as the sequence of expansion modules (corresponding to the ascending order of COP
device IDs).

Verify whether an alias address is configured for the ECP device and if it is consistent with the alias
address setting in the EtherCAT master, and confirm that the alias address function is enabled in the
master.

If the module connection configured on the EtherCAT master matches the actual sequence and type
of ECP modules, check the DIP switch settings of the COP module. BIT5 shall be set to OFF and BIT6
to OFF; the module types corresponding to BIT1~BIT3 set in ascending ID order shall be consistent
with the P3xx module types configured on the master side.

Check if the COP module at the farthest end of the CAN network where ECP modules are deployed
has BIT7 set to ON, while all other COP modules on the same CAN network have BIT7 set to OFF.

Q3: The COP module extended by the ECP module cannot be recognized.

A: First, troubleshoot the hardware connection status of the CAN network of the ECP module to
ensure normal network connection and no faults in the network cable, so that the CAN RUN indicator
light stays steadily on after the ECP is powered on. If the problem still exists, check the DIP switch
settings of the COP module. BIT5 shall be set to OFF, BIT6 to OFF, and there shall be no duplicate
settings for BIT1~BIT3 of the ID configuration.

Check whether BIT7 of the COP module arranged at the farthest end of the CAN network of the ECP
module is set to ON, while BIT7 of other COP modules in the same CAN network is set to OFF.
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Q4: The EtherCAT ERR indicator light on the ECP module is flashing.

A: First, troubleshoot and confirm that the hardware connections of the ECP module and the COP
module connected to its extended CAN interface are reliable.

Second, check whether the module connection settings configured on the EtherCAT master are
consistent with the actual sequence and type of ECP modules, which must be kept consistent; check
the DIP switch settings of the COP module. BIT5 shall be set to OFF and BIT6 to OFF, and the module
types corresponding to BIT1~BIT3 set in ascending order of ID shall match the type of P3xx modules
configured on the master side.

Then, check whether the alias address configuration is enabled in the EtherCAT master. If this
function is enabled, ensure that the alias address configuration is consistent with that in the ECP

module.

Q5: The LS indicator light on the ECP module is flashing.

A: The LS indicator is used to indicate the operating status of the local bus of the ECP module. The
LS indicator starts flashing when a local bus communication fault occurs. Therefore, when the LS
indicator flashes, please check the baud rate setting DIP switches of all COP devices connected to
the CAN network. Set BIT5=0OFF and BIT6=OFF, and ensure no duplicate ID settings. For the terminal
resistor setting of BIT7, only the COP device at the farthest end shall be set to ON.

In addition, consideration should be given to external interference affecting the CAN network. Ensure

the network cable is well shielded and routed away from interference sources.

Q6: The ERR indicator of the CAN interface on the ECP module (or on the COP module) is
flashing.

A: The ERR indicator of the CAN interface reflects the operating status of the CAN network. If it
flashes, first check whether the physical connections of all COP devices connected to the CAN
network are normal. After troubleshooting, check the baud rate settings on the DIP switches of each
module, which shall be set to BIT5=0OFF and BIT6=OFF, and confirm no duplicate ID settings. For the
terminal resistor setting of BIT7, only the COP at the farthest end shall be set to ON.

In addition, external interference on the CAN network shall be taken into account. Ensure the network

cable is well shielded and routed away from interference sources.

Q7: The COP module connected to the CAN bus cannot be recognized.

A: First, check whether the physical connections of all COP devices connected to the CAN network
are normal. After troubleshooting, verify the baud rate settings on the DIP switches of each module.
The set baud rate must be consistent with that of the CAN master device (if third-party CAN devices
are involved, their baud rates must also be set to the same value), and confirm there are no duplicate
ID settings. For the terminal resistor setting BIT7, only the COP module at the farthest end shall be
set to ON.
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In addition, external interference on the CAN network should be taken into account. Ensure the

network cable is well shielded and routed away from interference sources.

12.2 Conversion Relationships of Temperature Units

In the application of temperature testing modules, the following three temperature units are commonly

used, and their conversion relationships are as follows:

Temperature Units | Convert to degrees Celsius °C Convert to Fahrenheit°F Convert to Kelvin K
Celsius °C — °F=°C x 9/5+ 32 K= °C+273.15

Fahrenheit °F °C=(°F—32) x 5/9 — K=(°F—32) x 5/9 +273.15
Kelvin K °C =K—273.15 °F =K x 9/5 —459.67 —

Common Temperature Point:
- Freezing point of water: 0 ° C=32 ° F=273.15K
- Boiling point of water: 100 ° C=212 ° F=373.15K

- Absolute Zero: —273.15 °C=—459.67 °F=0K
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