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workpiece coordinates' offset position in G -code. 
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0x70E3), add Homing Method 37 . 

· Add object 0x1A40 ENC TX PDO Mapping0. 
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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.2.2 January, 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. 

 

  

http://www.icop.com.tw/
http://www.icoptech.com/
http://www.icop.co.jp/
http://www.icoptech.eu/
http://www.icop.com.cn/
https://www.icop.com.tw/resource_entrance
https://www.qec.tw/


ICOP Technology Inc. 

QEC-RXXMP3S User Manual                                Ver.2.2 January, 2026                         iii 

SAFETY INFORMATION 

· Read these safety instructions carefully.  

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

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

· 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. 

· 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-RXXMP series is an EtherCAT stepper motor open-loop controller capable of high -speed 

synchronization at 250 Џt while simultaneously driving three axes of two -phase bipolar stepper 

motors. Equipped with A, B, and Z encoder interfaces. 

 

The QEC-RXXMP series has passed the verification of conformance testing tools and is suitable 

for various traditional industrial automation applications, such as management and precise 

motion control.  

 

The QEC-RXXMP series is a standard EtherCAT SubDevice that requires an EtherCAT MDevice to 

operate the device. It supports three operating modes: Free Run, SyncManager2, and Distributed 

Clock (DC). It not only supports the CiA402 drive profile, a standard within EtherCAT, allowing 

seamless integration with a variety of control systems; But it also Equipped with G-code parser, a 

widely used programming language in CNC machine tools, a widely used programming language 

in CNC machine tools. This capability makes it adept in complex CNC machining and precise 

motion control domains.  

 

This EtherCAT stepper motor controller can control three axes simultaneously with a high-speed 

250 Џt!tzodispoj{bujpo/!Ju!qspwjeft!b!nbyjnvn!pg!5/95B!esjwf!dvssfou-!tvjubcmf!gps!efnboejoh!

motors, and allows precise control adjustments using DIP switches.  The controller also conserves 

energy and reduces wear by lowering current when the motor is idle, extending the motor's life. It 

simplifies wiring by using a single power source for all three axes. User can control motors with A, 

B, and Z encoder interfaces for accurate, interference resistant motor feedback. It supports up to 

16 micro-steps for precise motor positioning and speed, ideal for high -precision tasks. Each motor 

has digital input channels for homing.  

 

The QEC-RXXMP series has a compact size of 107.45 x 77.39 x 34 mm, making it very convenient 

for system installation via Din -Rail mounting. It operates within a temperature range of -20°C to 

+70°C and is equipped with two network ports for EtherCAT network redundancy, enhancing 

system reliability and stability.  
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1.2  Specifications  

1.2.1  General Information  

General 

Connector Push-in Terminal (Euroblock) 

Connector Color 

EMG-: White, EMG+: Dark Red 

A+: Black, A-: Green, B+: Red, B-: Blue 

Limit+: Blue, Limit-: Brown 

Protocol  EtherCAT (RJ-45 x2) 

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 @ 300mA) 

Power Consumption Min. 7.2 W 

LED Indicator PWR, RUN, LINK, ERROR, Alarm, Home, Motor 

Certifications  CE, FCC, VCCI 

Environment 

Operating Temperature -20 to +70 °C 

Drive Protection 

Thermal shutdown (TSD) circuit 

Under voltage lock out (UVLO) circuit 

Over-current detection (ISD) circuit  

Hardware 

Dimension 107.45 x 66 x 30 mm (Without DIN-Rail) 

Weight 370 g 

Installation  DIN rail 

Internal Monitoring  Temperature, Voltage, Current, Startup time 
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1.2.2  Stepper Driver Information  

Stepper Motor  

Interface EtherCAT 

Drive Profile CiA402, G-code 

Minimum Communication Cycle  250 µs 

Synchronization Mode DC, SM2, FreeRun 

Compatible Operation Mode 

Profile Position (PP) 

Cyclic Synchronous Position (CSP) 

Cyclic Synchronous Velocity (CSV) 

Homing (HM: Support Method 19, 20, 21, 22, 37) 

Number of Motors  3 x Stepper Motors (2-phase bipolar stepper motor)  

Output Current Max. 4.5 A, peak 5.0 A 

Voltage Requirement +8 to +50 VDC 

Step frequency 100 KHz 

Micro steps  Max. 16 per step 

Digital Input  

Digital Inputs 3 x home switch & Emergency Stop Input (+19 to +50 VDC) 

Isolation Voltage Protection  2500 Vrms 

Encoder 

Encoder Inputs 3 x Encoder counter (A, B, Z), differential 

Maximum Encoder pulse frequency 14 MHz 

Encoder Power supply 5 V 

Encoder Type 

AB Phase x4 

AB Phase x2 

CW/CCW x2 

CW/CCW 

STEP/DIR x2 

STEP/DIR 
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1.3  Dimension  

 

 

(Unit: mm) 
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1.4  Mounting Instruction  

QEC-RXXMP series 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 EtherCAT 

Input 

EtherCAT 

Output 

Stepper 

Motor  
Functions Standard 

QEC-R X X MP X S 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 In/Out ƿ Power Device 

3. Functions: Code 7~9 

MP: Stepper Motor 

X: 1 or 3, different stepper motor axis  

4. Feature: Code 10 

S: Standard 

5. Coating: Code 11 

C: Yes / N: Normal 

 

1.5.1  Ordering Part Number 

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

number. 

· QEC-R00MP3S-N: EtherCAT SubDevice 3 axis Stepper Motor Controller 

· QEC-R00MP3S-C: EtherCAT SubDevice 3 axis Stepper Motor Controller (board with coating)  

· QEC-R11MP3S-N: EtherCAT SubDevice 3 axis Stepper Motor Controller/PoE 

· QEC-R00MP1S-N: EtherCAT SubDevice 1 axis Stepper Motor Controller 

· QEC-R11MP1S-N: EtherCAT SubDevice 1 axis Stepper Motor Controller/PoE 

 

  

Q E C - R  X X  M P X  S - X 
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Ch. 2 
Hardware System 

 

  



ICOP Technology Inc. 

QEC-RXXMP3S User Manual                                Ver.2.2 January, 2026                         9 

2.1  General Technical Data 
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2.2  Connector Summary 

No. Description  Type Narrative Num # 

1 EtherCAT Interface 
OUT RJ45 Connector 

(Gold finger) 

8-pin 

IN 8-pin 

2 Power Connector Power Socket 6-pin 

3 Power and Connection Status LEDs Status LEDs - 

4 Drive Status LEDs Status LEDs - 

5 Drive Motor Connector Push-in Terminal (Euroblock) 20-pin 

6 Encoder Connector - 3 

7 DIP Switches for Adjustable Current - 3 

8 DIP Switches Comparison Table - - 

9 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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Notes 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. 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: 

 

 

2. 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). 
 

3. RFDǃt!QpF!qpxfs!tvqqmz!jt!vq!up!35W04B/ 
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2.2.2  Power Connector 

Euroblock Connectors. 

4-pins Power Input/Output & 2-pins FGND. 

 

 

Vs for system power; Vp for peripheral power, motor 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 

QEC-SYYNQ4Tǃt!qpxfs!boe!dpoofdujpo!tubuvt!MFEt/ 

 

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. 

* Note: 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 BootLoad 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 Quartz oscillator on the board abnormality.  

6 short flashes Quartz oscillator on the board abnormality.  

1 Long Light 

Indicates the microchip BootLoad 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 write to info@icop.com.tw . 

 

  

mailto:info@icop.com.tw
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2.2.3.2  Connection Status LEDs 

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

 

 

 

 

Status LEDs connection table: 

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  Drive Status LEDs 

There are Alarm, Home, and Motor Status LEDs. 

 

 

Drive Status LEDs table: 

Notation  Color Description  

ALERT Green Alert signal 

M1 HOME Green X-Limit (X-Home) signal 

M1 MOTOR Green X-axis Motor action signal  

M2 HOME Green Y-Limit (Y-Home) signal 

M2 MOTOR Green Y-axis Motor action signal  

M3 HOME Green Z-Limit (Z-Home) signal 

M3 MOTOR Green Z-axis Motor action signal  
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2.2.5  Drive Motor Connector  

Euroblock Connectors. 

3 x Stepper Motors (2-phase bipolar stepper motor) and 3 x home switch & Emergency Stop Input. 

Signal Name 

 

Signal Name 

M2_L+ M2_L- 

M2_A+ M2_A- 

M2_B+ M2_B- 

M1_B- M1_B+ 

M1_A- M1_A+ 

M1_L- M1_L+ 

EMG- EMG+ 

M3_L+ M3_L- 

M3_A+ M3_A- 

M3_B+ M3_B- 

 

Limit Switches  Description: 

   

 

Limit Switches table:  

Name Connector Color Signal Signal Description  

M2_L+ Blue +19 to +50VDC Limit+ switch for Motor 2  

M2_L- Brown GND Limitƿ switch for Motor 2  

M1_L- Brown GND Limitƿ switch for Motor 1  

M1_L+ Blue +19 to +50VDC Limit+ switch for Motor 1  

M3_L+ Blue +19 to +50VDC Limit+ switch for Motor 3  

M3_L- Brown GND Limit - switch for Motor 3  
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Drive Motor Pins and Digital Input Description: 

   

 

Driver Motor Pins table: 

Name Connector Color Signal Signal Description  Default 

M2_A+ Black Input Motor 2 winding A+ 

Y-Axis 
M2_A- Green Input Motor 2 winding A- 

M2_B+ Red Input Motor 2 winding B+ 

M2_B- Blue Input Motor 2 winding B- 

M1_B- Blue Input Motor 1 winding B- 

X-Axis 
M1_B+ Red Input Motor 1 winding B+ 

M1_A- Green Input Motor 1 winding A- 

M1_A+ Black Input Motor 1 winding A+ 

M3_A+ Black Input Motor 3 winding A+ 

Z-Axis 
M3_A- Green Input Motor 3 winding A- 

M3_B+ Red Input Motor 3 winding B+ 

M3_B- Blue Input Motor 3 winding B- 
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2.2.6  Encoder Connector 

TU2005 Connector Header. 

 

 

3 x Encoder counter (A, B, Z), differential. 

Encoder Trace width: 15mil. 

 

Encoder Connector: 

Name Signal Signal Description  Default 

ENC_1 Input Encoder 1 X-Axis 

ENC_2 Input Encoder 2 Y-Axis 

ENC_3 Input Encoder 3 Z-Axis 

 

Encoder Pin assignment (ENC_1/ENC_2/ENC_3): 

Pin# Description  

1 ENC_A+ 

2 ENC_A- 

3 ENC_B+ 

4 ENC_B- 

5 ENC_C+ 

6 ENC_C- 

7 VCC 

8 GND 

 

Users can see in the side case of QEC-RXXMP3S. 
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2.2.6.1  ENC_1 

QEC-SYYNQ4Tǃt!Fodpefs!2/ 

Description  Pin # 

 

Pin # Description  

X_ENCV+ 7 8 X_ENCV- 

ENCX-Z+ 5 6 ENCX-Z- 

ENCX-B+ 3 4 ENCX-B- 

ENCX-A+ 1 2 ENCX-A- 

 

2.2.6.2  ENC_2 & ENC_3 

QEC-SYYNQ4Tǃt!Fodpefs!3!boe!Fodpefs!4/ 

Description  Pin # 

 

Pin # Description  

ENCY-A- 2 1 ENCY-A+ 

ENCY-B- 4 3 ENCY-B+ 

ENCY-Z- 6 5 ENCY-Z+ 

Y_ENCV- 8 7 Y_ENCV+ 

ENCZ-A- 2 1 ENCZ-A+ 

ENCZ-B- 4 3 ENCZ-B+ 

ENCZ-Z- 6 5 ENCZ-Z+ 

Z_ENCV- 8 7 Z_ENCV+ 
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2.2.7  DIP Switches for Adjustable Current  

Piano switches (SW_1: CHP-080A; SW_2 and SW_3: CHP-081A). 

 

 

Switch Specifications:  

Operating Temperature -40 to +85°C 

Humidity  ȇ10 ~ 65 °C, Relative humidity 0 ~ 96 % 

Contact resistance 61!nø!nbyjnvn 

Dimension 12.2 x 5.9 x 4.6 mm 

 

Dimension: 
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Applicable current for 3 types of motors . Users can see in the side case of QEC-RXXMP3S. 

 

 

 

Step mode table: 

1234 STEP MODE 

1000 Standby (motor off)  

1001 1/1  

1010 1/2 (A) (0%, 70%, 100%) 

1011 7/2 (8) (0%, 100%) 

1100 1/4  

1101 1/8  

1110 1/16  

1111 Standby (motor off)  

 

Voltage and Current reference table: 

5678 Vref Limit Current 53Ǉ 68Ǉ 97Ǉ 

0000 1.59V 4.84A    

0001 1.07V 3.24A    

0010 0.95V 2.88A   V 

0011 0.73V 2.22A    

0100 0.38V 1.15A    

0101 0.34V 1.03A    

0110 0.32V 0.99A  V  

0111 0.29V 0.90A    

1000 0.20V 0.62A    

1001 0.19V 0.58A    

1010 0.18V 0.57A    

1011 0.17V 0.53A    

1100 0.14V 0.44A    

1101 0.139V 0.42A V   

1110 0.136V 0.41A    

1111 0.131V 0.39A    

* IO=(VREF*1/3)/RNf 
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2.2.8  DIP Switches Comparison Table 

 

 

This table is for  Encoder Connector and DIP Switches for Adjustable Current . 

 

Step mode table: 

1234 STEP MODE 

1000 Standby (motor off)  

1001 1/1  

1010 1/2 (A) (0%, 70%, 100%) 

1011 7/2 (8) (0%, 100%) 

1100 1/4  

1101 1/8  

1110 1/16  

1111 Standby (motor off)  

 

Voltage and Current reference table: 

5678 Vref Limit Current 53Ǉ 68Ǉ 97Ǉ 

0000 1.59V 4.84A    

0001 1.07V 3.24A    

0010 0.95V 2.88A   V 

0011 0.73V 2.22A    

0100 0.38V 1.15A    

0101 0.34V 1.03A    

0110 0.32V 0.99A  V  

0111 0.29V 0.90A    




























































































































































































































































