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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 2025 ICOP Technology Inc. 

Ver.1.0 August, 2025 

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 these safety instructions carefully.  

· Please carry the unit with both hands and handle it with caution. 

· Power Input voltage +19 to +50VDC Power Input (Typ. +24VDC) 

· Make sure the voltage of the power source is appropriate before connecting the 

equipment to the power outlet.  

· To prevent the QEC device from shock or fire hazards, please keep it dry and away from 

water and humidity. 

· Operating temperature between -20 to +70°C/ -40 to +85°C (Option). 

· When using external storage as the main operating system storage, ensure the device's 

power is off before connecting and removing it.  

· Never touch un-insulated terminals or wire unless your power adaptor is disconnected.  

· Locate your QEC device as close as possible to the socket outline for easy access and 

avoid force caused by the entangling of your arms with surrounding cables from the QEC 

device. 

· If your QEC device will not be used for a period of time, make sure it is disconnected from 

the power source to avoid transient overvoltage damage. 

 

WARNING!  
DO NOT ATTEMPT TO OPEN OR TO DISASSEMBLE THE CHASSIS (ENCASING) OF 

THIS PRODUCT. PLEASE CONTACT YOUR DEALER FOR SERVICING FROM 

QUALIFIED TECHNICIAN. 
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Ch. 1 
General Information  
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1.1  Introduction  

The QEC-RXXDXXK Series from ICOP is a compact, high-reliability EtherCAT SubDevice designed 

for digital input/output (DI/DO) applications. Supporting both NPN and PNP configurations, it 

offers up to 16 isolated digital channels, making it ideal for a wide range of industrial automation 

environments. 

Certified by the EtherCAT Conformance Test Tool (ET9400), the QEC-RXXDXXK ensures seamless 

integration with EtherCAT masters, delivering robust performance and interoperability across 

various systems. 

 

Flexible I/O Configurations with Industrial -Grade Specs 

Available in three configurationsǀ16 DI, 8 DI + 8 DO, or 16 DOǀeach module supports sink-type 

input compatible with both NPN and PNP sensors, operating at up to 3000 Hz. The output stage 

can drive loads up to 60 VDC, with a typical current of 500 mA and peak current of 1 A, making it 

suitable for relay control, actuator triggering, or machine interfacing. With 2,500 Vrms (DI) and 

1,500 Vrms (DO) isolation, it ensures safe and noise-immune operation.  

 

Precision with Distributed Clocks  

The QEC-RXXDXXK supports Distributed Clock (DC) mode, enabling high-precision 

synchronization across EtherCAT nodes. This is crucial for time-sensitive applications such as 

motion control or synchronized I/O operations. With a minimum cycle time of 1 ms, the module 

balances speed and determinism. 

 

Compact, Robust, and Easy to Integrate 

Housed in a DIN-railƿmountable enclosure (107.45 × 77.4 × 34 mm) and weighing just 240 g, the 

module features rugged Euroblock terminals for secure wiring. It operates reliably in harsh 

environments with a wide temperature range of -20°C to +70°C, and includes built-in monitoring 

for temperature, voltage, current, and startup diagnostics. 

 

Scalable, Reliable I/O for EtherCAT Automation  

Whether you're building a flexible I/O station or upgrading to EtherCAT-based control, the 

QEC-RXXDXXK offers a scalable and standards-compliant solution. Its compact design, 

high-frequency support, and comprehensive protection features make it a perfect fit for modern 

industrial systems.  
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1.2  Specifications  

 

   

Module Name/Title  QEC-RXXDF0K QEC-RXXD88K QEC-RXXD0FK 

Digital I/O  

Channel 
16-ch Digital Input 

(Isolated Channel) 

8-ch Digital Input & 8-ch 

Digital Output 

(Isolated Channel) 

16-ch Digital Output 

(Isolated Channel) 

Input/Output Type Sink (Supports both NPN and PNP configurations) 

DI - Frequency Safe Operating Frequency: 3000 Hz - 

DI - Delay Rise Time (tr): 6 us, Fall Time (tf): 6 us  

DI - Load Voltage +24 Vdc (Options: 24V or 48V) - 

DO - Frequency - Operating Frequency: 1000Hz 

DO - Delay - Turn-On Time: 0.25 ms, Turn-Off Time: 20 us 

DO - Load Voltage - +56 Vdc 

DO - Load Current - Typ. 500mA (Peak 1000mA) 

Isolation Protection  2500 Vrms 
DI : 2500 Vrms 

DO: 1500 Vrms 
1500 Vrms 

EtherCAT 

Connector RJ-45 (Red housing for PoE; Black housing for non-PoE) 

Cable Type Ethernet/EtherCAT Cable (Min. CAT 5), Shielded 

Cycle Time 500 us  1 ms 1 ms 

Mailbox Service Yes Yes Yes 

Distributed Clock (DC) Yes Yes Yes 

FoE Yes Yes Yes 

General 

I/O Connector 
Euroblock (Digital Input: Red; Digital Output: Orange; Negative Electrode: 

Black) 

Power Connector 4-pin Power Input/Output (+V: Red / GND: Black) and 2-pin FGND (Green) 
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Power Requirement +19 to +50VDC Power Input (Typ. +24VDC) 

Power Consumption 3W 3W 3W 

Operating 

Temperature 
-20 to +70ǯC 

Dimension 105 x 77.4 x 34 mm  

Weight 235 g 237 g 240 g 

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

Certifications  CE, FCC, VCCI 

Mounting  DIN-Rail 

Internal Monitoring  Temperature, Voltage, Current, Start-up time 
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1.3  Dimension  

 

(Unit: mm) 
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1.4  Mounting Instruction  

QEC-RXXDXXK is an easy-install design to help you set-up your modules easily. Please refer to 

Ch.3.1 DIN-Rail installation. 

· DIN-Rill 
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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 K 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: 0, 8, F (16) input channels 

X: 0, 8, F (16) output channels 

4. Feature: Code 10 

K: Digital I/O support PNP/NPN configuration  

5. Coating: Code 11 

C: Yes / N: Normal 

 

1.5.1  Reference Ordering Part Number: 

Below are the standard Part Numbers: 

· QEC-R00DF0K-N: EtherCAT SubDevice 16-ch DI Module (PNP/NPN, Isolated) 

· QEC-R11DF0K-N: EtherCAT SubDevice 16-ch DI Module (PNP/NPN, Isolated)/PoE 

· QEC-R00D88K-N: EtherCAT SubDevice 8-ch DI + 8-ch DO Module (PNP/NPN, Isolated) 

· QEC-R11D88K-N: EtherCAT SubDevice 8-ch DI + 8-ch DO Module (PNP/NPN, 

Isolated)/PoE 

· QEC-R00D0FK-N: EtherCAT SubDevice 16-ch DO Module (PNP/NPN, Isolated) 

· QEC-R11D0FK-N: EtherCAT SubDevice 16-ch DO Module (PNP/NPN, Isolated)/PoE 

 

  

Q E C - R  X X  D X X  K - 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 
16 channels push-in Terminal 

(Euroblock) 
16-ch 

6 DIN-Rail installation 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 . 
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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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2.2.3.2  Connection Status LEDs 

 

There are EtherCAT In, Out, Run, and Error Status LEDs. 

 

 

Notation  Color States Description  

In Green 

Off No link 

Blinking Link and activity 

On Link without activity  

Out Green 

Off No link 

Blinking Link and activity 

On Link without activity  

Run Green 

Off The device is in state INIT 

Blinking The device is in state Pre-Operation 

Single Flash The device is in state Safe-Operation 

On The device is in state Operation 

Err Red 

Off No error 

Blinking Invalid Configuration 

Single Flash Local Error 

Double Flash 
Process Data Watchdog Timeout 

EtherCAT Watchdog Timeout 

On The device is in state Error 
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2.2.4  I/O Status LEDs 

The I/O status LEDs for the digital input and output modules vary from module to module.  

 

2.2.4.1  Digital Input (QEC-RXXDF0K) 

The LEDs of 16 digital inputs are 0 to 16, individually indicating the status of the 16 digital 

channels. 

 

Notation  Color States Description  

Digital Input 
- Off Ejhjubm!joqvu!tubuvt!jt!ǆPggǇ 

Green On Ejhjubm!joqvu!tubuvt!jt!ǆPoǇ 

 

2.2.4.2  Digital Output (QEC-RXXD0FK) 

The LEDs of 16 digital outputs are 0 to 16, individually indicating the status of the 16 digital 

channels. 

 

Notation  Color States Description  

Digital Output 
- Off Ejhjubm!joqvu!tubuvt!jt!ǆPggǇ 

Green On Ejhjubm!joqvu!tubuvt!jt!ǆPoǇ 

 

2.2.4.3  Digital Input/Output (QEC-RXXD88K) 

The LEDs for the 8-channel digital inputs/outputs are 0 through 7, indicating the input and output 

channels respectively. Uif!gjstu!1!up!8!MFEt!bsf!gps!ejhjubm!joqvutǃ!tubuvt<!boe!uifo-!uif!ofyu!1!up!8!

MFEt!bsf!gps!ejhjubm!pvuqvutǃ!tubuvt/ 

Digital Input 

 

Digital Output 

Notation  Color States Description  

Digital Input 
- Off Ejhjubm!joqvu!tubuvt!jt!ǆPggǇ 

Green On Ejhjubm!joqvu!tubuvt!jt!ǆPoǇ 

Digital Output 

- Off Ejhjubm!pvuqvu!tubuvt!jt!ǆPggǇ 

Green On Ejhjubm!pvuqvu!tubuvt!jt!ǆPoǇ 
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2.2.5  Digital I/O Connector 

The Digital I/O connector description.  

For EtherCAT SubDevice index assignments, refer to Ch. 5.2 Object Dictionary. 

 

The Digital I/O specification table:  

Digital I/O Digital Input  Digital Output  

Input Type Sink (Supports both NPN and PNP configurations) 

Frequency 
Tbgf!Pqfsbujoh!Gsfrvfodz;!ȍ4111!I{ 

Rise Time (tr): 6us, Fall Time (tf): 6us 

Operating Frequency: 1000Hz 

Turn-On Time: 0.25ms 

Turn-Off Time: 20us 

Load Voltage +24Vdc (Options: 24V or 48V) +56 Vdc 

Load Current - Typ. 500mA (peak 1000mA) 

Isolation 

Protection 
2500 Vrms 1500 Vrms 

 

Color Define: 

· Digital Input: Positive (Red), Negative (Black). 

· Digital Output: Positive (Orange), Negative (Black). 
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2.2.5.1  Digital Input (QEC-RXXDF0K) 

Digital Input: Positive (Red), Negative (Black). 

Pin # Signal Name 

 

Pin # Signal Name 

0+ DI_00+ 0- DI_00- 

1+ DI_01+ 1- DI_01- 

2+ DI_02+ 2- DI_02- 

3+ DI_03+ 3- DI_03- 

4+ DI_04+ 4- DI_04- 

5+ DI_05+ 5- DI_05- 

6+ DI_06+ 6- DI_06- 

7+ DI_07+ 7- DI_07- 

8+ DI_08+ 8- DI_08- 

9+ DI_09+ 9- DI_09- 

10+ DI_10+ 10- DI_10- 

11+ DI_11+ 11- DI_11- 

12+ DI_12+ 12- DI_12- 

13+ DI_13+ 13- DI_13- 

14+ DI_14+ 14- DI_14- 

15+ DI_15+ 15- DI_15- 

 

Digital Input Load Voltage:  

¶ Maximum Load Voltage: Load Voltage +24 Vdc (Options: 24V or 48V) 

Channel Isolation: 

¶ Isolated Channels: 16 

Frequency 

¶ Tbgf!Pqfsbujoh!Gsfrvfodz;!ȍ4111!I{ (Rise Time (tr): 6us, Fall Time (tf): 6us) 

I/O Type: 

¶ Type: Sink (Supports both NPN and PNP configurations) 

Isolation Protection  

¶ 2500 Vrms 
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2.2.5.2  Digital Output (QEC-RXXD0FK) 

Digital Output: Positive (Orange), Negative (Black). 

Pin # Signal Name 

 

Pin # Signal Name 

0+ DQ_00+ 0- DQ_00- 

1+ DQ_01+ 1- DQ_01- 

2+ DQ_02+ 2- DQ_02- 

3+ DQ_03+ 3- DQ_03- 

4+ DQ_04+ 4- DQ_04- 

5+ DQ_05+ 5- DQ_05- 

6+ DQ_06+ 6- DQ_06- 

7+ DQ_07+ 7- DQ_07- 

8+ DQ_08+ 8- DQ_08- 

9+ DQ_09+ 9- DQ_09- 

10+ DQ_10+ 10- DQ_10- 

11+ DQ_11+ 11- DQ_11- 

12+ DQ_12+ 12- DQ_12- 

13+ DQ_13+ 13- DQ_13- 

14+ DQ_14+ 14- DQ_14- 

15+ DQ_15+ 15- DQ_15- 

 

Digital Output Load Voltage:  

¶ Maximum Load Voltage: +60 Vdc 

Digital Output Load Current: 

¶ Typ. 500mA (peak 1000mA) 

Channel Isolation: 

¶ Isolated Channels: 16 

Frequency 

¶ Operating Frequency: 1000Hz (Turn-On Time: 0.25ms, Turn-Off Time: 20us) 

I/O Type: 

¶ Type: Sink (Supports both NPN and PNP configurations) 

Isolation Protection  

¶ 1500 Vrms 
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2.2.5.3  Digital Input/ Output (QEC-RXXD88K) 

Digital Output: Positive (Orange), Negative (Black). 

Digital Input: Positive (Red), Negative (Black). 

Pin # Signal Name 

 

Pin # Signal Name 

0+ DI_00+ 0- DI_00- 

1+ DI_01+ 1- DI_01- 

2+ DI_02+ 2- DI_02- 

3+ DI_03+ 3- DI_03- 

4+ DI_04+ 4- DI_04- 

5+ DI_05+ 5- DI_05- 

6+ DI_06+ 6- DI_06- 

7+ DI_07+ 7- DI_07- 

0+ DQ_00+ 0- DQ_00- 

1+ DQ_01+ 1- DQ_01- 

2+ DQ_02+ 2- DQ_02- 

3+ DQ_03+ 3- DQ_03- 

4+ DQ_04+ 4- DQ_04- 

5+ DQ_05+ 5- DQ_05- 

6+ DQ_06+ 6- DQ_06- 

7+ DQ_07+ 7- DQ_07- 

 

Please refer to the Digital I/O specification  table. 

Digital I/O Digital Input  Digital Output  

Input Type Sink (Supports both NPN and PNP configurations) 

Frequency 
Tbgf!Pqfsbujoh!Gsfrvfodz;!ȍ4111!I{ 

Rise Time (tr): 6us, Fall Time (tf): 6us 

Operating Frequency: 1000Hz 

Turn-On Time: 0.25ms 

Turn-Off Time: 20us 

Load Voltage +24Vdc (Options: 24V or 48V) +56 Vdc 

Load Current - Typ. 500mA (peak 1000mA) 

Isolation 

Protection 
2500 Vrms 1500 Vrms 
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2.2.6  DIN-Rail 

QEC-RXXDXXK is an easy-install design to help you set-up your modules easily. Please refer to 

Ch.3.1 DIN-Rail installation. 

 

· DIN-Rill 
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2.3  Wiring to the Connector  

2.3.1  Connecting the wire to the connector  

 

  
 

 

 

2.3.2  Removing the wire from the connector  

 

 

  

Insulated Terminals Dimensions (mm) 

Position L ØD1 Ød1 ØD2 

CN 0.5-6 6.0 1.3 1.0 1.9 

CN 0.5-8 8.0 1.3 1.0 1.9 

CN 0.5-10 10.0 1.3 1.0 1.9 
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2.3.3  Application Wiring  

For application wiring reference. 

 

2.3.3.1  Digital Input 

Example for Basic Digital Input Operation. 

 

 

 

Digital Input Specification:  

¶ Maximum Load Voltage: Load Voltage +24V (Options: 24V or 48V) 

¶ Tbgf!Pqfsbujoh!Gsfrvfodz;!ȍ4111!I{ (Rise Time (tr): 6us, Fall Time (tf): 6us) 

¶ Type: Sink (Supports both NPN and PNP configurations) 

¶ Isolation Protection: 2500 Vrms 
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2.3.3.2  Digital Output 

Example for Basic Digital Output Operation. 

 

 

 

Digital Output Specification: 

¶ Maximum Load Voltage: +56Vdc 

¶ Typ. 500mA (peak 1000mA) 

¶ Operating Frequency: 1000Hz (Turn-On Time: 0.25ms, Turn-Off Time: 20us) 

¶ Type: Sink (Supports both NPN and PNP configurations) 

¶ Isolation Protection: 1500 Vrms 
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Ch. 3 
Hardware Installation  
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This section describes how to install QEC-RXXD. Please turn OFF the power supply before you 

mount QEC-RXXD. Always mount QEC-RXXD one at a time. 

3.1  DIN-Rail installation  

Slide in the QEC-RXXD on the hookup guides and press the QEC-RXXD with a certain amount of 

force against the DIN track until the DIN Track mounting hook lock into place. 

 

 

When you mount the QEC-RXXD, releasing the DIN track mounting hook on the QEC-RXXD is 

unnecessary. After you mount the QEC-RXXD, make sure it is locked to the DIN Track. 

 

 

*Note: Always turn OFF the Unit power supply and I/O power supply before connecting and 

removing the QEC-RXXD. 
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3.2  Removing QEC-RXXD Unit 

Use a flat-blade screwdriver to remove the DIN Track mounting hook on the unit. 

 

 

 

Pull down and out the flat -blade screwdriver with force against the DIN track until you hear the DIN 

Track remove the hook. 

 

 

 
  


















































