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Description

New Release.

Change the term d3laveLdo d3ubDevicel
Update firmware version to 1.06.
Change CiA 402 X/Y/Z axis to M1/M2/M3 axis.

Add index objects 0x50C1~0x50C6 to specify
the workpiece coordinates' offset position in
G-code.

Supported homing methods (OXx60E3/ OX68E3/
0x70E3), add Homing Method 37.

Change minimum cycle time from 125 to 250 LIt
Update Synchronization Modes diagram

Added object with supported homing methods
(OX60E3/0x68E3/0x70E3).

Modify Storable Objects and update according to
previous versions. Add 0x5011 and 0x5014 to
the Common field, and remove 0x608C, 0x688C,
and 0x708C from the CiA-402 field.
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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.

a Copyright 2026 ICOP Technology Inc.
Ver.2.3 March, 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://lwww.qgec.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 +50 VDC 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.

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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1.1 Introduction

The QECRXXMV3S series is a highperformance EtherCAT pulse-output motion module designed

for traditional automation systems that require precise, synchronized multi -axis control. It

supports 3-axis independent control with pulse output up to 100 Kpps per channel, and achieves

hight qf fe!l!tzodi spoj {bujpo!xjuil!!b!njojnvn!ldpnnvojoc
integration, it is compatible with CiA 402 and G-code drive profiles, and supports multiple

synchronization modes, including DC, SM2, and FreeRun.

To cover a wide range of motion tasks, the QEGRXXMV3S supports Profile Position (PP), Cyclic
Synchronous Position (CSP), and Cyclic Synchronous Velocity (CSV), along with Homing (Methods
19, 20, 21, 22, and 37). Each axis provides complete committed I/O signald including Pulsez,
Sign+, Homex, SONz, Alarmz, and A/B/Z encoder interfaces making it ideal for precise motion
control, machine management, and retrofit automation projects. The series has been verified by
conformance testing tools, ensuring reliable EtherCAT communication and robust operation in
industrial environments.

Additionally, the encoder interfaces (A, B, Z) with differential signaling deliver accurate position
feedback, superior noise immunity, and enhanced motion control, making the QEGRXXMV3S a
reliable and precise solution for high-performance industrial applications.

The QEGCRXXMV3S series is compact at 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

ICOP Technology Inc.

1.2.1 General Information

General
Connector

Connector Color

Protocol

Ethernet Standard
Transmission Rate
Power Connector
Power Requirement
Power Consumption
LED Indicator
Certifications
Environment

Operating Temperature

Drive Protection

Hardware
Dimension

Weight

Installation

Internal Monitoring

Push-in Terminal (Euroblock)

Pulse-: White, Pulse+: Red

Sing-: White, Sing+: Black

Home-: White, Home+: Blue

SVON: White, SVON+: Orange

Alarm-: White, Alarm+:Dark Red

Encoder A: White, A+: Blue

Encoder B White, B+: Green

Encoder Z-: White, Z+: Dark Brown

EtherCAT (RJ345 x2)

IEEE 802.3

100 Mbps

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

+19 to +50 VDC Power Input (Typ. +24VDC @ 300mA)
Min. 7.2 W

PWR, RUN, LINK, ERROR, Alarm, Home, Motor
CE, FCC, vCcCI

-20to +70 °C

Thermal shutdown (TSD) circuit
Under voltage lock out (UVLO) circuit
Over-current detection (ISD) circuit

107.45 x 66 x 30 mm (Without DIN-Rail)
3709

DIN rail

Temperature, Voltage, Current, Startup time

QECRXXMV3S User Manual
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1.2.2 Driver Information

Driver

Interface

Drive Profile

Minimum Communication
Cycle

Synchronization Mode

Compatible Operation Mode

Number of Motors
Output Current

Voltage Requirement
Pulse command Output

Committed 1/O Signal

Encoder

Encoder Inputs
Maximum Encoder pulse
frequency

Positioning Range
Encoder Power supply

Encoder Type

ICOP Technology Inc.

EtherCAT
CiA402, Gcode

250 us

DC, SM2, FreeRun

Profile Position (PP)

Cyclic Synchronous Position (CSP)

Cyclic Synchronous Velocity (CSV)

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

3 x Stepper Motors (2-phase bipolar stepper motor)
Max. 4.5 A, peak 5.0A

+8 to +50 VDC

100 Kpps

Pulsex / Singt / Homezx / Sonx / Alarmz / A+ / Bx / Z* for each
channel

3 x Encoder counter (A, B, Z), differential
14 MHz

-2,147,483,648 through 2,147,483,647 pulse (32bit)
5V

AB Phase x4

AB Phase x2

CWI/CCW x2

cw/ccw

STEP/DIR x2

STEP/DIR

QECRXXMV3S User Manual
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1.3 Dimension

| D

L1 LT “ L LT ‘
! 107.45 | 71.39 |

6L
3

108

]

(Unit: mm)
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1.4 Mounting Instruction

QECRXXMV series is an easy-install design to help you set-up your modules easily. Please refer to
Ch.3.1 DINRail installation.

DIN-RIill

QECRXXMV3S User Manual Ver.2.0 March, 2026 6



1.5 Ordering Information

ICOP Technology Inc.

RJ45 power source Functions Feature
Type EtherCAT | EtherCAT Pulse Coating
Functions Standard
Input Output Output
QECR X X MV X S X

1. Type: Code 1~4
R:EtherCAT SubDevice

2. RJA45 Power source: Code 5~6 <
0: RJ45 In/Out w/o power
1: RJ45 In/Out p Power Device

3. Functions: Code 7~9 <

QEC-R XX MVX S-X

MV: Pulse Output

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.
QEGROOMV3S-N: EtherCATSubDevice 3 axis Pulse Output module.
QEGROOMV3S-C: EtherCATSubDevice 3 axis Pulse Output module (board with coating) .
QEGR11MV3S-N: EtherCATSubDevice 3 axis Pulse Output module/PoE.
QEGROOMV1S-N: EtherCATSubDevice 1l axis Pulse Output module.
QEGR11MV1S-N: EtherCATSubDevicel axis Pulse Output module/PoE.

QECRXXMV3S User Manual Ver.2.0 March, 2026 7
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Hardware System
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2.1 General Technical Data

ICOP Technology Inc.

0 EtherCAT Interface

e Power Connector

e Power and Connection
Status LEDS

| " QEC-RTIMV3S-N

SVON
Home ~ Alarm

0 Drive Status LEDs -

M3

J Pulse+
§ Sing+
| Home {

s LN 5y svon

arm

AR

a M1-axis Connector

-
2

G M2-axis Connector

a EtherCAT Interface
OUT: EtherCAT Output

IN: EtherCAT Input

* OQUT: EtherCAT Output

|—° IN: EtherCAT Input

1
I—' 0 M3-axis Connector

a M3-axis Connector

QECRXXMV3S User Manual
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2.2 Connector Summary

No. Description Type Narrative Num #
ouT RJ45 Connector 8-pin

1 EtherCAT Interface . :
IN (Gold finger) 8-pin

2 Power Connector Power Socket 6-pin

3 Power and Connection Status LEDs Status LEDs -

4 Drive Status LEDs Status LEDs -

5 M1-axis Connector Drive M1 axis. 16-pin

6 M2-axis Connector Drive M2 axis. 16-pin

7 M3-axis Connector Drive M3 axis. 16-pin

8 DIN-Rall - -

QECRXXMV3S User Manual Ver.2.0 March, 2026 10



2.2.1 EtherCAT Interface

RJ45 Connectors.

ouT

o]

Vs+ Vp+

Vs - Vp

® I

O 0000

L 2 IN OUT RUN ERR

2.2.1.1 ECIN

Pin # | Signal Name | Pin# | Signal Name
1 LAN1 TX+ 2 LAN1 TX
3 LAN1_RX+ 4 VS+

8 21 |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.

22.1.2 ECOUT

Pin# | Signal Name | Pin# | Signal Name
1,2 8
A 1 LAN2_TX+ 2 LAN2_TX
=S F] |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.

ICOP Technology Inc.
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NotesRFD!t! QpF! ) Qpxfs! pwfs! Fui fsofu*

In QEC product installations, users can easily distinguish between PoE and nonPoE: if the RJ45
house is red, it is PoE type, and if the RJ45 house is black, it is noAPoE type.

=] =4

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:

10/100 DC on Spares

PINS (Mode B)
12345678 1 RX+
1= 2 Rx-
1. .
i )-( 3 Tx+
: 4 DC+

DC+

DC-
DC-

N oy o
_|
X

(e}

T568B Color

2. When connecting PoE and nonPoE devices, make sure to disconnect Ethernet cables at pins
4,5,7,and 8 (e.g., when a PoBupported QEC EtherCATMDevice connects with a third -party
EtherCAT SubDevice).

3. RFD!'t! QpF! gpxfsltvgqgmz!jt!lvq!lup! 35W04B/

QECRXXMV3S User Manual Ver.2.0 March, 2026 12



2.2.2 Power Connector

Euroblock Connectors.

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

ouT

JEL

4
fo

O 0000

[ IN OUT RUN ERR

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

Pin # | Signal Name | Pin# | Signal Name
Vs+{l_W_l Vp+
Ve-BL B | VP~ i1 Vs+ 2 Vp+
¢ [Iml ¢

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

5 F.G 6 F.G

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

ICOP Technology Inc.
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2.2.3 Power and Connection Status LEDs

QECGRXXMV4 T! t  gpxfs! boel dpoofdujpo!tubuvt! MFEt/

2.2.3.1 Power Status LED

: .

- 'l
. .

O 0000

L IN OUT RUN ERR

|8

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

Notation | States Condition Description

When Vs and Vp voltages are
Voltage <= 50V and >= 45V

Green LED On confirmed to be normal, the Green
Voltage <= 26V and >= 19V _ i
LED will remain steady on.

LEDs will alternately flash (at
0.3-second intervals) until the Vs

U Green LED On | Voltage < 45V and > 26V
PWR\
and Vp voltages are correct.

Red LED On Voltage < 19V and > 12V

Orange LED (Green + Red) will
continuously flash (at 0.3 -second
intervals) until the Vs and Vp
voltages are correct.

Orange LED On | Voltage > 50V or < 12V

* Note: Vs power status will be displayed first.

QECRXXMV3S User Manual Ver.2.0 March, 2026 14
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Power ERROR Codéable (Red LED Flashing Display (2 seconds/cycle))

Long Light Short Flash Description
After microchip completes the BootLoad test, it proceeds to the APP program
stage.
1 short flash microchip communication with the EtherCAT chip failed.
0 Long Light 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.
Indicates the microchip BootLoad stage during startup, APP program not yet
executed.
1Long Light 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 .

QECRXXMV3S User Manual Ver.2.0 March, 2026 15
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2.2.3.2 Connection Status LEDs

ICOP Technology Inc.

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

out

7 WX e

O

A/ I

’

=

OUT RUN ERR

Status LEDsconnection table:

Notation Color States Description
Off No link
In Green Blinking Link and activity
On Link without activity
Off No link
Out Green Blinking Link and activity
On Link without activity
Off The device is in state INIT
Blinking The device is in state Pre-Operation
Run Green ; S :
Single Flash The device is in state Safe-Operation
On The device is in state Operation
Off No error
Blinking Invalid Configuration
Single Flash Local Error
Err Red :
Process Data Watchdog Timeout
Double Flash ,
EtherCAT Watchdog Timeout
On The device is in state Error

QECRXXMV3S User Manual
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2.2.4 Drive Status LEDs

There is Home, SVON and Alarm Status LEDs.

Drive Status LEDs table:

EVOMN

Home

M1 OO0
M2 OO0
M3 O0O

Alarm

Notation Color Description

M1 Home Orange | M1 axis Machine Home signal.

M1 SVON Orange | M1 axis Machine Servo-ON (SVON) signal.
M1 Alarm Orange | M1 axis Machine Alarm signal.

M2 Home Orange | M2 axis Machine Home signal.

M2 SVON Orange | M2 axis Machine Servo-ON (SVON) signal.
M2 Alarm Orange | M2 axis Machine Alarm signal.

M3 Home Orange | M3 axis Machine Home signal.

M3 SVON Orange | M3 axis Machine Servo-ON (SVON) signal.
M3 Alarm Orange | M3 axis Machine Alarm signal.

ICOP Technology Inc.
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2.2.5 M1l-axis Connector

M1 axis pulse output connectors (Euroblock).
Signals: Pulsex / Singx / Homex / Sonx / Alarm+ / A+ / B+ / Z+.

Signal Name Signal Name
Pulse- Pulse+
Sing- Pulse+ Sin9+
Home- Sing* Home+
Home+
SVON SVONL SVON+
Alarm- Alarm+ Alarm+
A- A+ A+
B+
B- I+ B+
Z- Z+

Pulse Output signal Description:

Pulse- Pulse+
Sing- Sing+
Home- Home+
SVOMN- [ svON+
Alarm- Alarm+

Name Connector Color Signal Signal Description

Pulse+ Red Output Pulse differential output signal (positive, 5V)
Pulse- White Output Pulse differential output signal (negative. 5V)
Sing+ Black Output Direction differential signal (positive, 5V)
Sing- White Output Direction differential signal (negative, 5V)
Home+ Blue Input Homing signal (positive)

Home- White Input Homing signal (negative)

SVON+ Orange Output Servo-on signal (positive)

SVON White Output Servo-on signal (negative)

Alarm+ Red Input Alarm signal (positive)

Alarm- White Input Alarm signal (negative)
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Encoder connectors Description:

A+
B+
I+

A-NE
B- i1
o N

ICOP Technology Inc.

Name Connector Color Signal Signal Description

A+ Blue Input Differential Encoder A phase (positive, 5V)

A- White Input Differential Encoder A phase (negative, 5V)
B+ Green Input Differential Encoder B phase (positive, 5V)

B- White Input Differential Encoder B phase (negative, 5V)
Z+ Brown Input Differential Encoder Z phase (positive, 5V)

Z- White Input Differential Encoder Z phase (negative, 5V)
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2.2.6 M2-axis Connector

M2 axis pulse output connectors (Euroblock).
Signals: Pulsex / Singx / Homex / Sonx / Alarm+ / A+ / B+ / Z+.

Signal Name Signal Name
Pulse- Pulse+
Sing- Sing+
Home- Home+
SVON SVON+
Alarm- Alarm+
A A+
B- B+
Z- M2 | Z+
Pulse Output signal Description:

Pulse- Pulse+

Sing- Sing+

Home- Home+

SVONMN- 1 SVOM+

Alarm- Alarm+
Name Connector Color Signal Signal Description
Pulse+ Red Output Pulse differential output signal (positive, 5V)
Pulse- White Output Pulse differential output signal (negative. 5V)
Sing+ Black Output Direction differential signal (positive, 5V)
Sing- White Output Direction differential signal (negative, 5V)
Home+ Blue Input Homing signal (positive)
Home- White Input Homing signal (negative)
SVON+ Orange Output Servo-on signal (positive)
SVON White Output Servo-on signal (negative)
Alarm+ Red Input Alarm signal (positive)
Alarm- White Input Alarm signal (negative)
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Encoder connectors Description:

A+
B+
I+

A-NE
B- i1
o N

ICOP Technology Inc.

Name Connector Color Signal Signal Description

A+ Blue Input Differential Encoder A phase (positive, 5V)

A- White Input Differential Encoder A phase (negative, 5V)
B+ Green Input Differential Encoder B phase (positive, 5V)

B- White Input Differential Encoder B phase (negative, 5V)
Z+ Brown Input Differential Encoder Z phase (positive, 5V)

Z- White Input Differential Encoder Z phase (negative, 5V)
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2.2.7 M3-axis Connector

M3 axis pulse output connectors (Euroblock).
Signals: Pulsex / Singx / Homex / Sonx / Alarm+ / A+ / B+ / Z+.

Signal Name Signal Name
Pulse- Pulse+
Sing- Sing+
Home- Home+
SVON SVON+
Alarm- Alarm+
A- A+
B- B+
Z- 7+
Pulse Output signal Description:

Pulse- Pulse+

Sing- Sing+

Home- Home+

SVONMN- 1 SVOM+

Alarm- Alarm+
Name Connector Color Signal Signal Description
Pulse+ Red Output Pulse differential output signal (positive, 5V)
Pulse- White Output Pulse differential output signal (negative. 5V)
Sing+ Black Output Direction differential signal (positive, 5V)
Sing- White Output Direction differential signal (negative, 5V)
Home+ Blue Input Homing signal (positive)
Home- White Input Homing signal (negative)
SVON+ Orange Output Servo-on signal (positive)
SVON White Output Servo-on signal (negative)
Alarm+ Red Input Alarm signal (positive)
Alarm- White Input Alarm signal (negative)
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Encoder connectors Description:

A+
B+
I+

A-NE
B- i1
o N

ICOP Technology Inc.

Name Connector Color Signal Signal Description

A+ Blue Input Differential Encoder A phase (positive, 5V)

A- White Input Differential Encoder A phase (negative, 5V)
B+ Green Input Differential Encoder B phase (positive, 5V)

B- White Input Differential Encoder B phase (negative, 5V)
Z+ Brown Input Differential Encoder Z phase (positive, 5V)

Z- White Input Differential Encoder Z phase (negative, 5V)
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2.2.8 DIN-Rail installation

Please refer to Ch.3.1 DINRail installation.

I/l

T
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2.3 Wiring to the Connector

2.3.1 Connecting the wire to the connector

D1¢
dl ¢

y A A
7

Insulated Terminals Dimensions (mm)
Position L @Dl | gdl | D2
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

[T 7 7
=

=
0

2.3.2 Removing the wire from the connector

a Use the flat-blade screwdriverto push
f the wire clip until step 2 is completed.
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