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COPYRIGHT 

The information in this manual is subject to change without notice for continuous 

improvement in the product. All rights are reserved. The manufacturer assumes no 

responsibility for any inaccuracies that may be contained in this document and makes no 

commitment to update or to keep current the information contained in this manual.  

No part of this manual may be reproduced, copied, translated or transmitted, in whole or in 

part, in any form or by any means without the prior written permission of ICOP Technology 

Inc. 

âCopyright 2026 ICOP Technology Inc. 

Ver.2.1 April, 2026 

TRADEMARKS ACKNOWLEDGMENT 

ICOP®  is the registered trademark of ICOP Corporation. Other brand names or product 

names appearing in this document are the properties and registered trademarks of their 

respective owners. All names mentioned herewith are served for identification purpose 

only. 

For more detailed information or if you are interested in other ICOP products, please visit 

our official websites at:  

· Global: www.icop.com.tw  

· USA: www.icoptech.com  

· Japan: www.icop.co.jp  

· Europe: www.icoptech.eu  

· China: www.icop.com.cn  

For technical support or drivers download, please visit our websites at: 

· https://www.icop.com.tw/resource_entrance  

For EtherCAT solution service, support or tutorials, 86Duino Coding IDE 500+ introduction, 

functions, languages, libraries, etc. Please visit the QEC website: 

· QEC: https://www.qec.tw/  

 

 

This Manual is for the QEC series. 
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SAFETY INFORMATION 

Read all safety instructions carefully before installation or operation.  

 

General 

¶ Handle the unit with care. Always use both hands when carrying or positioning the 

module. 

¶ Keep the module dry and away from water, moisture, and condensation to prevent 

electric shock or fire hazards.  

¶ Never touch un-insulated terminals or wiring while the power supply is connected.  

¶ If the module will not be used for an extended period, disconnect it from the power 

source to prevent transient overvoltage damage. 

 

Power 

¶ Supply voltage must be within +19 to +50 VDC (Typ. +24 VDC) before connecting to the 

module. 

¶ Verify the power source voltage is within the specified range before powering on.  

¶ Pqfsbujoh!ufnqfsbuvsf!sbohf;!ȇ31!up!,81!¯D!)tuboebse*<!ȇ51!up!,96!¯D!)pqujpobm*/ 

 

I/O Wiring 

¶ Always follow the wiring diagrams in this manual exactly. Incorrect wiring may 

permanently damage the module or connected equipment. 

¶ Shared GND (Common Ground) Design: Each group of 4 I/O channels shares one 

common ground (COM) pin. All 4 channels in a group must  share the same COM. Mixing 

COM connections across groups, or connecting loads with different ground references to 

the same group, will cause incorrect operation or permanent damage. 

¶ For Digital Input: ensure the signal source voltage is within 24ƿ40 VDC. Do not exceed 

the rated load voltage. 

¶ For Digital Output: each channel supports a maximum load current of 250 mA. Exceeding 

this limit will damage the MOSFET output stage. 

 

WARNING!  

DO NOT ATTEMPT TO OPEN OR DISASSEMBLE THE ENCLOSURE OF THIS PRODUCT. 

SERVICING MUST BE PERFORMED BY A QUALIFIED TECHNICIAN. CONTACT YOUR 

AUTHORIZED DEALER FOR REPAIR OR MAINTENANCE. 
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Ch. 1 
General Information  
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1.1  Introduction  

The QEC-RXXDT0 and QEC-RXXD0T are ICOP's standard industrial EtherCAT digital I/O SubDevice 

modules, each supporting up to 32 channels of digital input or output.  

Both models are compliant with the EtherCAT Conformance Test Tool (ETG.9400), ensuring 

interoperability with any EtherCAT MainDevice for rapid deployment in industrial automation 

applications.  

 

The QEC-RXXDT0H and QEC-RXXD0TH variants support a minimum EtherCAT cycle time of 125 

µs and Distributed Clock (DC) synchronization, making them suitable for high-precision, 

time-critical applications. Built with modern silicon components, the modules operate at lower 

thermal output, extending product lifespan. They also feature automatic internal status 

monitoring ǀ covering voltage, current, operating temperature, and runtime ǀ enabling effective 

energy and carbon footprint tracking.  

The QEC-RXXDT0L and QEC-RXXD0TL are MCU-free variants that simplify configuration and 

reduce cost. While they do not support high-frequency I/O response or Mailbox services, they are 

well-suited for standard digital I/O control applications.  

 

The QEC-RXXDT0 digital input module offers polarity-separated channel pins, input wire-break 

detection, and up to 2,500 Vrms optical isolation. The QEC-RXXD0T digital output module provides 

up to 3,750 Vrms optical isolation and supports load voltages up to 40 VDC at 200 mA per 

channel. 

 

The QEC-RXXDT0H and QEC-RXXD0TH models support firmware updates via FoE (File over 

EtherCAT) and include dual RJ45 ports for EtherCAT Cable Redundancy. Onboard LEDs provide 

real-time indication of power status, communication state, and I/O channel status for fast 

troubleshooting. The modules support star, line, and ring network topologies for flexible, 

cost-efficient deployment.  

The QEC-RXXD measures 107.45 × 66 À!45!nn!boe!pqfsbuft!gspn!ȇ31!up!,81¯D!tuboebse-!xjui!bo!

pqujpobm!ȇ51!up!,96¯D!fyufoefe!sbohf/!EJO!Sbjm!npvoujoh!boe!Fvspqfbo-style push-in terminal 

blocks enable fast, tool-free field installation.  
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1.2  Specifications  

Model Name QEC-RXXDT0H QEC-RXXD0TH QEC-RXXDT0L QEC-RXXD0TL 

Digital Type Input Output Input Output 

I/O Type Sink (NPN) Sink (NPN) Sink (NPN) Sink (NPN) 

Channel 32 32 32 32 

I/O Frequency 8KHz 8KHz ǀ ǀ 

Propagation delay time 150 ns 61!Џt 150 ns 61!Џt 

Mailbox Service Yes Yes No No 

Distributed clocks  Yes Yes No No 

Digital Input  

Load Voltage Max. 40 VDC ǀ Max. 40 VDC ǀ 

Digital Output  

MOSFET ǀ MOSFET ǀ MOSFET 

Load Voltage ǀ Max. 40 VDC ǀ Max. 40 VDC 

Load Current ǀ 250 mA ǀ 250 mA 

General 

Connector 
32-channel Push-in 

Terminal (Euroblock) 

Connector Color 
Positive: Red 

Negative: Black 

Positive: Orange  

Negative: Black 

Positive: Red 

Negative: Black 

Positive: Orange 

Negative: Black 

Protocol  EtherCAT (RJ-45 x 2) 

Ethernet Standard IEEE 802.3 

Transmission Rate 100 Mbps 

Power Connector 4-pin Power Input/Output & 2-pin FGND 

Power Requirement +19 to +50 VDC Power Input (Typ. +24 VDC @ 100-140 mA) 

Power Consumption 3 W 3 W 2.4 W 2.4 W 

LED Indicator PWR, RUN, LINK, ERROR, DI/O status 

Certifications  CE, FCC, VCCI 

Environment 

Isolation Protection, 

Optocoupler 
2500 Vrms 3750 Vrms 2500 Vrms 3750 Vrms 

Operating Temperature -20 to +70 °C 

Hardware 

Dimension 107.45 x 66 x 34 mm (Without DIN-Rail) 

Weight 245 g 265 g 245 g 265 g 

Installation  DIN Rail 

Internal Monitoring  Yes Yes No No 
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1.3  Dimension  

 

 

 

 

 

(Unit: mm) 
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1.4  Mounting Instruction  

QEC-RXXDT0 and QEC-RXXD0T are easy-install design to help you set-up your modules easily. 

Please refer to Ch.3.1 DIN-Rail installation. 

 

· DIN-Rail 
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1.5  Ordering Information  

Type 
RJ45 power source Functions Feature 

- 
Coating 

Input Output Digital Input Output Digital Type 

QEC-R X X D X X X X 

 

1. Type: Code 1~4 

 R: EtherCAT SubDevice. 

2. RJ45 Power source: Code 5~6 

0: RJ45 In/Out w/o power  

1: RJ45 PoE Device, Red Plastic Housing 

3. Functions: Code 7~9 

D: Digital I/O 

X: T (32) input channels 

X: T (32) output channels 

4. Feature: Code 11 

H: High-speed Digital Frequency 

L: Unsupported Mailbox Service) 

5. Coating: Code 13 

C: Yes / N: Normal 

 

1.5.1  Reference Ordering Part Number: 

Above is the standard Part Number, please contact our sales if you need to order other part 

number. 

· QEC-R00DT0H-N: EtherCAT High-speed Digital Input 32 channels modules. 

· QEC-R11DT0L-N: EtherCAT Digital Input 32 channels modules/PoE. 

· QEC-R00D0TH-N: EtherCAT High-speed Digital Output 32 channels modules. 

· QEC-R11D0TL-C: EtherCAT Digital Output 32 channels modules (board with coating) . 

 

  

Q E C - R  X X  D X X  X - X 
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Ch. 2 
Hardware System 
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2.1  General Technical Data 
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2.2  Connector Summary 

No. Description  Type Narrative Pin # 

1 EtherCAT Interface 
OUT External RJ45 Connector 

(Gold finger) 

8-pin 

IN 8-pin 

2 Power Connector Terminal Block Interface 6-pin 

3 Power and Connection Status LEDs External Status LEDs - 

4 I/O Status LEDs External Status LEDs - 

5 I/O Connector 32-ch Push-in Terminal (Euroblock) 40-pin 

6 DIN-Rail - - 
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8    2,1 

1,2    8 

2.2.1  EtherCAT Interface 

RJ45 Connectors. 

 

 

2.2.1.1  EC IN 

 
Pin # Signal Name Pin # Signal Name 

1 LAN1_TX+ 2 LAN1_TX- 

3 LAN1_RX+ 4 VS+ 

5 VP+ 6 LAN1_RX- 

7 VS- (GND) 8 VP- (GND) 

* PoE LAN with the Red Housing; Regular LAN with Black Housing. 

* L4, L5, L7, L8 pins are option, for RJ45 Power IN/OUT. 

 

2.2.1.2  EC OUT  

 Pin # Signal Name Pin # Signal Name 

1 LAN2_TX+ 2 LAN2_TX- 

3 LAN2_RX+ 4 VS+ 

5 VP+ 6 LAN2_RX- 

7 VS- (GND) 8 VP- (GND) 

* PoE LAN with the Red Housing; Regular LAN with Black Housing. 

* L4, L5, L7, L8 pins are option, for RJ45 Power IN/OUT. 
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Note. RFDǃt!QpF!)Qpxfs!pwfs!Fuifsofu* 

In QEC product installations, users can easily distinguish between PoE and non-PoE: if the RJ45 

house is red, it is PoE type, and if the RJ45 house is black, it is non-PoE type. 

  

Non-PoE type PoE type 

 

PoE (Power over Ethernet) is a function that delivers power over the network. QEC can be 

equipped with an optional PoE function to reduce cabling. In practice, PoE is selected based on 

system equipment, so please pay attention to the following points while evaluating and testing:  

1. When connecting PoE and non-PoE devices, make sure to disconnect Ethernet cables at pins 

4, 5, 7, and 8 (e.g., when a PoE-supported QEC EtherCAT MDevice connects with a third -party 

EtherCAT SubDevice). 

2. The PoE function of QEC is different and incompatible with EtherCAT P, and the PoE function 

of QEC is based on PoE Type B, and the pin functions are as follows: 

 

3. RFDǃt!QpF!qpxfs!tvqqmz!jt!vq!up!24V/3A . 

  



ICOP Technology Inc. 

QEC-RXXDT0/D0T User Manual                                    Ver.2.1 April, 2026                    12 

2.2.2  Power Connector 

Euroblock Connectors. 

4-pin Power Input/Output (+V: Red / GND: Black) and 2-pin FGND (Green). 

 

 

Vs for system power; Vp for peripheral power and backup power. 

 

 

Pin # Signal Name Pin # Signal Name 

1 Vs+ 2 Vp+ 

3 Vs- (GND) 4 Vp- (GND) 

5 F.G 6 F.G 

* Power Input voltage +19 to +50VDC Power Input (Typ. +24VDC) 
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2.2.3  Power and Connection Status LEDs 

Power and connection status LEDs information.  

 

2.2.3.1  Power Status LED 

Power input is 24V (typical). The LED status provide high/low voltage warning. 

 

 

 

Notation  States Condition  Description  

PWR  

Green LED On 
Voltage <= 50V and >= 45V 

Voltage <= 26V and >= 19V 

When Vs and Vp voltages are 

confirmed to be normal, the Green 

LED will remain steady on. 

Green LED On 

Red LED On 

Voltage < 45V and > 26V 

Voltage < 19V and > 12V 

LEDs will alternately flash (at 

0.3-second intervals) until the Vs and 

Vp voltages are correct. 

Orange LED On Voltage > 50V or < 12V 

Orange LED (Green + Red) will 

continuously flash (at 0.3 -second 

intervals) until the Vs and Vp voltages 

are correct. 

* Vs power status will be displayed first.  
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Power ERROR Code table (Red LED Flashing Display (2 seconds/cycle)) 

 

Long Light Short Flash Description  

0 Long Light 

After microchip completes the Bootloader test, it proceeds to the APP program 

stage. 

1 short flash Microchip communication with the EtherCAT chip failed.  

2 short flashes EtherCAT chip internal RAM test failed. 

5 short flashes or 

6 short flashes 
Quartz oscillator on the board abnormality.  

1 Long Light 

Indicates the microchip Bootloader stage during startup, APP program not yet 

executed. 

1 short flash microchip internal SRAM failed. 

2 short flashes APP software CHECKSUM failed. 

2 Long Lights Not yet defined. 

* Note: If you encounter any of the above abnormal states, please contact us.  
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2.2.4  I/O Status LEDs 

 

 

Notation  States Color Description  

DI 

Off - Ejhjubm!joqvu!tubuvt!jt!ǆPggǇ 

On 

Orange From 0 to 15 channel, Digital input status is "On" 

Blue From 16 to 32 channel, Digital input status is "On" 

Purple Both Digital input from 0 to 15 and 16 to 32 channels are "On" 

DO 

Off - Ejhjubm!pvuqvu!tubuvt!jt!ǆPggǇ 

On 

Green From 0 to 15 channel, Digital output status is "On" 

Blue From 16 to 32 channel, Digital output status is "On" 

Purple Both Digital output from 0 to 15 and 16 to 32 channels are "On" 

 

2.2.4.1  LED Color Comparison 

Orange Blue Purple 
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2.2.5  I/O Connector 

For EtherCAT index assignments, refer to Section 5.2.3 Special Objects (0x6000ƿ0xFFFF). 

 

2.2.5.1  Digital Input (QEC-RXXDT0H/ QEC-RXXDT0L) 

Connector color: Positive ǀ Red / Negative ǀ Black. 

Each group of 4 input channels shares one COM pin. Connect all COM pins in a group to the same 

GND reference. See Section 2.3.3 for wiring details. 

 

Front Side: 

Pin # Signal Name 

 

Pin # Signal Name 

4+ DI04 0+ DI00 

5+ DI05 1+ DI01 

6+ DI06 2+ DI02 

7+ DI07 3+ DI03 

1- COM (GND) 0- COM (GND) 

12+ DI12 8+ DI08 

13+ DI13 9+ DI09 

14+ DI14 10+ DI10 

15+ DI15 11+ DI11 

3- COM (GND) 2- COM (GND) 

20+ DI20 16+ DI16 

21+ DI21 17+ DI17 

22+ DI22 18+ DI18 

23+ DI23 19+ DI19 

5- COM (GND) 4- COM (GND) 

Bottom Side: 

Pin # Signal Name 

 

Pin # Signal Name 

28+ DI28 24+ DI24 

29+ DI29 25+ DI25 

30+ DI30 26+ DI26 

31+ DI31 27+ DI27 

7- COM (GND) 6- COM (GND) 

 

· Maximum load voltage: 40 VDC  

· I/O Type: Sink (NPN) 
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2.2.5.2  Digital Output (QEC-RXXD0TH/ QEC-RXXD0TL) 

Connector color: Positive ǀ Orange / Negative ǀ Black. 

Each group of 4 output channels shares one COM pin. Connect all COM pins in a group to the 

same GND reference. See Section 2.3.3 for wiring details. 

 

Front side: 

Pin # Signal Name 

 

Pin # Signal Name 

4+ DO04 0+ DO00 

5+ DO05 1+ DO01 

6+ DO06 2+ DO02 

7+ DO07 3+ DO03 

1- COM (GND) 0- COM (GND) 

12+ DO12 8+ DO08 

13+ DO13 9+ DO09 

14+ DO14 10+ DO10 

15+ DO15 11+ DO11 

3- COM (GND) 2- COM (GND) 

20+ DO20 16+ DO16 

21+ DO21 17+ DO17 

22+ DO22 18+ DO18 

23+ DO23 19+ DO19 

5- COM (GND) 4- COM (GND) 

Bottom side:  

Pin # Signal Name 

 

Pin # Signal Name 

28+ DO28 24+ DO24 

29+ DO29 25+ DO25 

30+ DO30 26+ DO26 

31+ DO31 27+ DO27 

7- COM (GND) 6- COM (GND) 

 

· Maximum load voltage: 40 VDC  

· Maximum load current: 250 mA per channel  

· I/O Type: Sink (NPN) 

 

  


























































































