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Description

New Release.

Update Product Data.
Update Homing Method.

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

e Update firmware version to 1.10.

* Change CiA 402 X/Y/Z axis to M1/M2/M3 axis.

e Supported homing methods (0x60E3 / Ox68E3 /
0x70E3), add Homing Method 37.

e Add object 0x1A40 ENC TX PDO MappingO.
* Add Appendix section and 86Step section in A.1.

e Change minimum cycle time from 125 to 250 ps.

* Update Synchronization Modes diagram of
EtherCAT communication in p. 46.

e 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.

©Copyright 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:

e  Global: www.icop.com.tw

e USA: www.icoptech.com

e Japan: www.icop.co.jp

e Europe: www.icoptech.eu

e 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:

e QEC: https://www.gec.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. +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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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 ys 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 ps synchronization. It provides a maximum of 4.84A drive current, suitable for demanding
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

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)

EMG-: White, EMG+: Dark Red

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

Limit+: Blue, Limit-: Brown

EtherCAT (RJ-45 x2)

IEEE 802.3

100 Mbps

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

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

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

-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)
370¢

DIN rail

Temperature, Voltage, Current, Startup time

QEC-RXXMP3S User Manual
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1.2.2 Stepper Driver Information

Stepper Motor

Interface

Drive Profile

Minimum Communication Cycle
Synchronization Mode

Compatible Operation Mode

Number of Motors

Output Current

Voltage Requirement

Step frequency

Micro steps

Digital Input

Digital Inputs

Isolation Voltage Protection
Encoder

Encoder Inputs

Maximum Encoder pulse frequency
Encoder Power supply

Encoder Type

EtherCAT

CiA402, G-code

250 ps

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 5.0 A

+8 to +50 VDC

100 KHz

Max. 16 per step

3 x home switch & Emergency Stop Input (+19 to +50 VDC)
2500 Vrms

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

S5V

AB Phase x4

AB Phase x2

CW/CCW x2

CW/CCW

STEP/DIR x2

STEP/DIR

QEC-RXXMP3S User Manual
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1.3 Dimension

143
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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

QEC-RXXMP3S User Manual Ver.2.2 January, 2026 6



1.5 Ordering Information

ICOP Technology Inc.

RJ45 power source Functions Feature
Type EtherCAT EtherCAT Stepper Coating
Functions Standard
Input Output Motor
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 — Power Device

3. Functions: Code 7~9 <

P

MP: Stepper Motor

X: 1 or 3, different stepper motor axis

4. Feature: Code 10 <

QEC-R XX MPX S-X

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-ROOMP3S-N: EtherCAT SubDevice 3 axis Stepper Motor Controller
* QEC-ROOMP3S-C: EtherCAT SubDevice 3 axis Stepper Motor Controller (board with coating)

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

e QEC-ROOMP1S-N: EtherCAT SubDevice 1 axis Stepper Motor Controller

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

QEC-RXXMP3S User Manual
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ch. 2

Hardware System
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2.1 General Technical Data

G EtherCAT Interface

a Power Connector OUT: EtherCAT Output

r IN: EtherCAT Input

e Power and Connection
Status LEDS

° Drive Status LEDs

G Drive Motor Connector 9 DIN-Rail installation

e DIP Switches Comparison

Table
G Encoder Connector

DIP Switches for
Adjustable Current

a EtherCAT Interface

= 0QUT: EtherCAT Output

IN: EtherCAT Input

a DIP Switches for
Adjustable Current

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



2.2

Connector Summary

ICOP Technology Inc.

DIP Switches Comparison Table

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

6 Encoder Connector - 3

7 DIP Switches for Adjustable Current - 3

8

9

DIN-Rail

QEC-RXXMP3S User Manual
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2.2.1

RJ45 Connectors.

o]

® 55
© 5%

EtherCAT Interface

O 0000
L IN OUT RUN ERR
2.2.1.1 ECIN

Pin # | Signal Name | Pin # | Signal Name
1 LANT_TX+ 2 LANT_TX-
3 LANT_RX+ 4 VS+

8 21 |5 VP+ 6 LANT_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 ECOUT

1.2 8

%

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.

ICOP Technology Inc.
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Notes QEC’s PoE (Power over Ethernet)

ICOP Technology Inc.

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:

|

(=]

Illlxlllllﬂ
*W

I P .. O

-

T568B Color

PINS
1

N oo o N

(e}

10/100 DC on Spares
(Mode B)

Rx+

Rx-

Tx+

DC+

DC+

Tx-

DC-

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. QEC's PoE power supply is up to 24V/3A.

QEC-RXXMP3S User Manual

Ver.2.2 January, 2026
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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_M\, Vp+

Ve el P Vs+ 2 Vp+
¢ Il ¢
e 3 Vs- (GND) 4 Vp- (GND)
5 F.G 6 F.G

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

QEC-RXXMP3S User Manual Ver.2.2 January, 2026 13



2.2.3 Power and Connection Status LEDs

QEC-RXXMP3S's power and connection status LEDs.

2.2.3.1 Power Status LED

: .

|8

O 0000

0 IN OUT RUN ERR

. .

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

ICOP Technology Inc.

Notation

States

Condition

Description

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.

PWR Q

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.

QEC-RXXMP3S

User Manual
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Power ERROR Code table (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.

QEC-RXXMP3S User Manual
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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 LEDs connection 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 : . :
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

QEC-RXXMP3S User Manual

Ver.2.2 January, 2026 16




2.2.4 Drive Status LEDs

There are Alarm, Home, and Motor Status LEDs.

ALERT —

O

M1HOME 11 moToR

00O

0009
M3 MOTOR
M2 MOTO F‘.—/ N

M2 HOME
M3 HOME

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

ICOP Technology Inc.
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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+ T Tl | M2_L-
M2_L+ M2 A+ M2 A- M2_L-
M2_A+ M2_B+ M2_B- M2_A-
M2_B+ M2_B-
M1_B- M6 -Ml—B* M1_B+
M1_A- M1_A+
M1_A- M1 _L- M1 L+ M1_A+
M1_L- EMG- EMG+ M1 _L+
EMG- M3_L+ ms.L || [EMG?
M3_L+ M3_A+ M3_A- M3_L-
M3_A+ M3_B+ -M3_B- M3_A-
M3_B+ M3_B-

Limit Switches Description:

(v OO v 1] (M2t (TR M2 ] [ v o (TR v -

Limit Switches table:

Name Connector Color | Signal Signal Description
M2_L+ Blue +19 to +50VDC Limit+ switch for Motor 2
M2_L- Brown GND Limit— switch for Motor 2
M1_L- Brown GND Limit— 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:

M2_A-
M2_B-

M1_B-

- M 1_B+
M1_A- M1_A+

Driver Motor Pins table:

M2_A+
M2_B+

M3_A+
M3_B+

M3_A-
M3_B-

ICOP Technology Inc.

Name Connector Color Signal Signal Description Default

M2_A+ Black Input Motor 2 winding A+

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

M2_B+ Red Input Motor 2 winding B+

M2_B- Blue Input Motor 2 winding B-

M1_B- Blue Input Motor 1 winding B-

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

M1_A- Green Input Motor 1 winding A-

M1_A+ Black Input Motor 1 winding A+

M3_A+ Black Input Motor 3 winding A+

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

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.

ENC_1

2|l
|2 2]lEnc.2
7 88|’
| e
I2 20 [l =llencs
[l 4l |
12

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

ENC_A+

ENC_A-

ENC_B+

ENC_B-

ENC_C+

ENC_C-

VCC

O IN OO IN|—

GND

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

ICOP Technology Inc.
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2.2.6.1 ENC_1

QEC-RXXMP3S's Encoder 1.
Description | Pin # Pin # | Description

7 8

X_ENCV+ |7 [ | 8 X_ENCV-
ENCX-Z+ 5 e I_ J| 6 ENCX-Z-
ENCX-B+ 3 12 |4 ENCX-B-
ENCX-A+ 1 2 ENCX-A-

2.2.6.2 ENC_2 & ENC_3

QEC-RXXMP3S's Encoder 2 and Encoder 3.
Description | Pin # Pin # | Description
ENCY-A- 2 1 ENCY-A+
ENCY-B- |4 L-l1 13 [ENCY-B+

" tllEnc 2
ENCY-Z- 6 = =7 5 ENCY-Z+
Y_ENCV- 8 2|a alll1 7 Y_ENCV+
- MllENc 3

ENCZ-A- 2 slj= +j|7 1 ENCZ-A+
ENCZ-B- 4 3 ENCZ-B+
ENCZ-Z- 6 5 ENCZ-Z+
Z_ENCV- 8 7 Z_ENCV+

ICOP Technology Inc.
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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).

( 1]

<
E
E s
C j )
Switch Specifications:
Operating Temperature | -40 to +85°C
Humidity -10 ~ 65 °C, Relative humidity 0 ~ 96 %
Contact resistance 50 mQ maximum
Dimension 12.2x5.9x4.6 mm

Dimension:
‘ 12.2 -
| 0.15%%
— I
A : A
a —p-—- | -— - EE:E
\ i
—LO0000000- & '
P~ lu
G#J
\ ID.E

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

ON 1
oo

o|jo|o|ojo
l1234567%8 o
1110|0000
=>1/16 =>4 . 55R

Step mode table:

1234

STEP MODE

1000

Standby (motor off)

1001

11

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 | 42" 57" 86"
0000 | 1.59V 4.84A

0001 | 1.07V 3.24A

0010 | 0.95V 2.88A Vv
0011 | 0.73V 2.22A

0100 | 0.38V 1.15A

0101 | 0.34V 1.03A

0110 | 0.32V 0.99A Vv

0111 | 0.29Vv 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 Vv

1110

0.136V 0.41A

1111

0.131V 0.39A

*10=(VREF*1/3)/RNf

QEC-RXXMP3S User Manual
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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 | 42" 57" 86"
0000 | 1.59V 4.84A
0001 | 1.07V 3.24A
0010 | 0.95V 2.88A \Y
0011 | 0.73V 2.22A
0100 | 0.38V 1.15A
0101 | 0.34V 1.03A
0110 | 0.32V 0.99A \Y
0111 | 0.29V 0.90A
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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
1110 | 0.136V 0.41A
1111 | 0.131V 0.39A

*10=(VREF*1/3)/RNf
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2.2.9 DIN-Rail installation

Please refer to Ch.3.1 DIN-Rail installation.

e
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2.3 Wiring to the Connector

2.3.1 Connecting the wire to the connector

D1¢
dl ¢

y A A

Insulated Terminals Dimensions (mm)
Position L @oD1 | @d1 | @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

Y — a—
C—F——F7=¢
—

4

2.3.2 Removing the wire from the connector

N a Use the flat-blade screwdriver to push
: the wire clip until step 2 is completed.

[////1],

[ T 7 7 7 I
C—F——7—¢
(L(L

yam i/
—{

Remove the wire
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2.3.3 Stepper Motor and Encoder Wiring

This section is about stepper motor and encoder wiring.

2.3.3.1 Four Lead Motor

We use 86STEP-577609 in this example, which is a four-lead, two-phase 57 stepper motor with
encoder.

BLACK A =y

@D
IT
>
lAAAAA

]

RED BLUE

86STEP can detect lost steps in cost-effective stepper motors. The optical encoder is embedded
in the design to directly monitor the motor rotor position. Through the encoder feedback position,
closed-loop control is achieved, while retaining the advantages of the stepper motor and
preventing out-of-step problems. For application devices that require position verification and
position maintenance, it effectively improves safety and reliability.

Wiring Dagram
E A Encoder
:::-'%l C3 O [‘ .

8 "_'E"v" AN

T

For information about the 86STEP stepper motor series, please refer to: A.1 86STEP Stepper
Motors.
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The figure below shows an example of three four-lead, two-phase motors (with encoder)
connected to the QEC-RXXMP3S product.

86STEP-577609

Encoder in Step

Motor
TJC3-4Y

]

TU2005HNO~2x04

on oal

QEC-ROOMP3S-N

ALERT M2 HOME 1 MoTOR

3 MOTOR—(/)OOO\—MZ HOME
e moron \M3 HOME

86STEP-577609

ICOP Technology Inc.

The encoder in the QEC-RXXMP3S can read various signals, including A, B, and Z. It's capable of
interpreting pulse signals and determining motor rotation direction, CW (clockwise) or CCW

(counter clockwise). The encoder also handles AB phase signals, which helps in precise motor

positioning and speed control.
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2.3.4 Limit Switches

Limit Switches:

(v O v 1] (M2t (TR M2 ] [ v o (TR v -

3 x home switch.
Digital Input

Digital Input channels 3
Input type Sink
Voltage level +19 to +50VDC
Isolation Voltage Protection 2500 Vrms
Application wiring:
X , PWR GND
3-~60VDC
Connector ==--- -I Connector
T H
1 1
o] ML+ | eees 1| MILL-
(I |
e — o

Application wiring diagram:

Motor1, 2, and 3:
External power supply +8
to+42V0OC

EMG-

EMG+

GND

M1_A-
M1_L-
EMG-

|

ALERT NX H?ME

¥ MOTOR

M2_L+
M2_A+
M2_B+

M1_B-

QEC-ROOMP3S-N ]

S~ XMOTOR

Z MOTOR —/O OOQ—‘:’ HOME
—/ \—ZHOME

8~42 VDC ‘ l

M3_A+

M3_L+ [J Ol

M2 L-
M2_A-
M2_B-

M1_B+
M1_A+
M1 L+
EMG+

M3_L-
M3_A-

ICOP Technology Inc.
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2.3.5 Emergency Stop

Drive Motor power supply Description:

ICOP Technology Inc.

|- |(TOCEMev-
Name Connector Color | Signal Signal Description
Emergency stop (E-stop) is a safet
EMG- White GND gency stop (E-stop) Yoo
mechanism used to shut off machinery in an
+8 to emergency, when it needs to shut down
EMG+ Dark Red . . . ,
+42VDC simply and quickly via hardware switch.
Application wiring:
PWR GND
Connector :_____T_____I_ Connector
o EMG+ RGPS EMG-

Application wiring diagram:

Motor1, 2, and 3:
External power supply +8
to+42VDC

EM

G-

EM

G+

8~42VDC

|

QEC-ROOMP3S-N

ALerT X HOME_y motor

ZMOTOR _/OOOQ— Y HOME
FmotoR—"" e

Z HOME

M2_L+ | lli I M2_L-

M2_A+ M2_A-
M2 B+ M2_B-

M1_B- M1_B+
M1_A- MLA+

M1_L- M1_L+

o]

= % EMG‘
]
-
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oh 3

Hardware Installation
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3.1 DIN-Rail installation

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

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

Unit hookup guides

S

When you mount the QEC-RXXMP, releasing the DIN track mounting hook on the QEC-RXXMP is
unnecessary. After you mount the QEC-RXXMP, make sure it is locked to the DIN Track.

* Note: Always turn OFF the Unit power supply and I/0 power supply before connecting and
removing the QEC-RXXMP.
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3.2 Removing QEC-RXXMP Unit

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

=

S <«— Unit hook remove guides

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

Track remove the hook.
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EtherCAT Communication
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4.1 EtherCAT Basics

EtherCAT (Ethernet for Control Automation Technology) is an Ethernet-based fieldbus system
developed by Beckhoff Automation. The protocol is standardized in IEC 61158 and is suitable for
both hard and soft real-time computing requirements in automation technology.

The goal during the development of EtherCAT was to apply Ethernet for automation applications
requiring short data update times (also called cycle times; < 100 ps) with low communication jitter
(for precise synchronization purposes; < 1 ys) and reduced hardware costs. Typical application
fields for EtherCAT are machine controls (e.g., semiconductor tools, metal forming, packaging,
injection molding, assembly systems, printing machines, robotics). Remote-controlled hump yard
facilities are used in the railroad industry.

4.2 EtherCAT Cabling

The cable length between two EtherCAT devices must not exceed 100 m.

Cables and connectors

For connecting EtherCAT devices, only Ethernet connections (cables + plugs) that meet the
requirements of at least category 5 (CAT5) according to EN 50173 or ISO/IEC 11801 should be
used. EtherCAT uses 4 wires for signal transfer.

The pin assignment is compatible with the Ethernet standard (ISO/IEC 8802-3).

Ethernet pin signals and color description table:
Pin Color of conductor Signal Description

1 Yellow TD+ Transmission Data+
2 Orange TD- Transmission Data-
3  White RD+  Receiver Data+
6 Blue RD - Receiver Data-
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4.3 EtherCAT State Machine

The state of the EtherCAT SubDevice is controlled via the EtherCAT State Machine (ESM).
Depending upon the state, different functions are accessible or executable in the EtherCAT
SubDevice. Specific commands must be sent by the EtherCAT MDevice to the device in each state,
particularly during the bootup of the SubDevice.

Init
(IP)I (Pn] ‘ )i @)}
_ E— S
g : () ~ Bootstra
l Pre-Operational el
(Ol) ‘ (PS) (SP)]
(9P} ‘ Safe-Operational
(SO) <OS>]
Operational

A distinction is made between the following states:
* Init
*  Pre-Operational
*  Safe-Operational and
e Operational
* Boot
The regular state of each EtherCAT SubDevice after bootup is the OP state.

Init

After switch-on the EtherCAT SubDevice in the Init state. No mailbox or process data
communication is possible. The EtherCAT MDevice initializes sync manager channels 0 and 1 for
mailbox communication.
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Pre-Operational (Pre-Op)

During the transition between Init and Pre-Op the EtherCAT SubDevice checks whether the mailbox
was initialized correctly. In Pre-Op state mailbox communication is possible, but not process data
communication. The EtherCAT MDevice initializes the sync manager channels for process data
(from sync manager channel 2), the FMMU channels and, if the SubDevice supports configurable
mapping, PDO mapping or the sync manager PDO assignment. In this state the settings for the
process data transfer and perhaps terminal-specific parameters that may differ from the default
settings are also transferred.

Safe-Operational (Safe-Op)

During transition between Pre-Op and Safe-Op the EtherCAT SubDevice checks whether the sync
manager channels for process data communication and, if required, the distributed clocks

settings are correct. Before it acknowledges the change of state, the EtherCAT SubDevice copies
current input data into the associated DP-RAM areas of the EtherCAT SubDevice controller (ECSC).
In Safe-Op state mailbox and process data communication is possible, although the SubDevice
keeps its outputs in a safe state, while the input data are updated cyclically

* Note: Outputs in SAFEOP state

The default set watchdog monitoring sets the outputs of the module in a safe state - depending
on the settings in SAFEOP and OP - e.g. in OFF state. If this is prevented by deactivation of the
watchdog monitoring in the module, the outputs can be switched or set also in the SAFEOP
state.

Operational (Op)

Before the EtherCAT MDevice switches the EtherCAT SubDevice from Safe-Op to Op it must
transfer valid output data. In the Op state the SubDevice copies the output data of the MDevice to
its outputs. Process data and mailbox communication is possible.

Boot

In the Boot state the SubDevice firmware can be updated. The Boot state can only be reached via
the Init state. In the Boot state mailbox communication via the file access over EtherCAT (FoE)
protocol is possible, but no other mailbox communication and no process data communication
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4.4 Process Data Object

Process Data Communication (PDO Communication) commands and receives Process Data
Objects (PDO) with MDevice periodically. Data that will be delivered and received is already
defined at the initial stage of communication by PDO Mapping.

PDO communication is categorized as transmission PDO (following TxPDO) delivers controller
status information and Receipt PDO (following RxPDO) delivers command from MDevice.

This communication can be used under Operational status of controller and TxPDO is only
available for Safe-Operational. PDO Mapping is to set Application Objects that will be delivered
and received by PDO communication.

When EtherCAT SubDevice performs PDO transmission, the actions performed after receiving a
network packet can be divided into three parts:

a. PDO_OutputMapping
b. ECAT_Application
c. PDO_InputMapping

Description as follows:

1.

PDO_OutputMapping:

Read the Output PDO content (command issued by the user) from the packet. The reading time
varies depending on the device. The user can know the time required to read the Output PDO
from the packet by reading object 0x1C32.6.

ECAT_Application:

Execute the user command read from the packet. Taking MP3S (CiA-402 mode) as an example,
MP3S will start to control the 3-axis stepper motor to rotate to the position specified by the
user in ECAT_Application.

PDO_InputMapping:

Upload read-only parameters (current motor position and speed, Digital Input Level, ADC
reading value) to Input PDO. The user can know the time required to upload to Input PDO by
reading object 0x1C33.6.
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4.4.1

PDO Mapping

ICOP Technology Inc.

TxPDO Mapping information to be delivered to the MDevice is to be set at TA00, 1A10, TA20, and
1A40 Objects, and RxPDO Mapping information to receive a command from the MDevice is to be

set at 1600, 1610, and 1620 Objects.

RxPDO Mapping Table:

PDO Map Object Object Contents

Index Sub  Object Sub DataType
0x1600 M1 Axis RxPdoMapping0

0x1600 1 0x6040 0x00 UINT16
0x1600 2 0x607A 0x00 INT32
0x1600 3 0x60FF 0x00 INT32
0x1600 4 0x6060 0x00 INT8
0x1610 M2 Axis RxPdoMapping0

0x1610 1 0x6840 0x00 UINT16
0x1610 2 0x687A 0x00 INT32
0x1610 3 Ox68FF 0x00 INT32
0x1610 4 0x6860 0x00 INT8
0x1620 M3 Axis RxPdoMapping0

0x1620 1 0x7040 0x00 UINT16
0x1620 2 0x707A 0x00 INT32
0x1620 3 0x70FF  0x00 INT32
0x1620 4 0x7060 0x00 INT8

Application Object List:

Object

Sub

Name

0x6040
0x607A
Ox60FF
0x6060

0x00
0x00
0x00
0x00

Control Word
Target Position

Target velocity

Mode of Operation
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TxPDO Mapping Table:

PDO Map Object

Object Contents

ICOP Technology Inc.

Index Sub  Object Sub DataType Name

OxTA00 M1 Axis TxPdoMappingO0

0xTAQO0 1 0x6041 0x00 UINT16 Statusword

0x1A00 2 0x6064 0x00 INT32 Position actual value

0x1A00 3 0x606C 0x00 INT32 Velocity Actual Value

0xTAQO0 4 O0x60E4 0x01 - Additional position encoder value
0x1A00 5 0x60FD 0x00 UINT32 Digital inputs

0x1A00 6 0x6061 0x00 INT8 Modes of operation display
0xTA10 M2 Axis TxPdoMapping0

0x1A10 1 0x6841 0x00 UINT16 Statusword

0x1A10 2 0x6864 0x00 INT32 Position actual value

0x1A10 3 0x686C 0x00 INT32 Velocity Actual Value

0x1A10 4 0x68E4 0x01 - Additional position encoder value
0x1A10 5 0x68FD 0x00 UINT32 Digital inputs

0xTA10 6 0x6861 0x00 INT8 Modes of operation display
0x1A20 M3 Axis TxPdoMappingO0

0x1A20 1 0x7041 0x00 UINT16 Statusword

0x1A20 2 0x7064 0x00 INT32 Position actual value

0x1A20 3 0x706C 0x00 INT32 Velocity Actual Value

0x1A20 4 0x70E4 0x01 - Additional position encoder value
0x1A20 5 0x70FD 0x00 UINT32 Digital inputs

0x1A20 6 0x7061 0x00 INT8 Modes of operation display
0x1A40 ENC TxPdoMapping0

0x1A40 1 0x5024 0x01 UINT8 Map ENC_1 Status

0x1A40 2 0x5024 0x02 UINT8 Map ENC_2 Status

0x1A40 3 0x5024 0x03 UINTS8 Map ENC_3 Status

0x1A40 4 0x502A 0x01 INT32 Map ENC_1 Counts

0x1A40 5 0x502A 0x02 INT32 Map ENC_2 Counts

0xTA40 6 0x502A 0x03 INT32 Map ENC_3 Counts
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4.4.2 PDO Assign

PDO Assign is to set PDO Mapping Object will be assigned at SyncManager.

SyncManager PDO Assign Object: PDO Mapping Object:
Index  Sub  Object Object Name
0x1C12 SM2 assignment 0x1600 Rx PDO Map0

A

0x1C12 1 0x1600
0x1C12 2 0x1610
0x1C12 3 0x1620

0x1610 Rx PDO Map1
0x1620 Rx PDO Map2

A

A

0x1C13 SM3 assignment 0x1A00 Tx PDO MapO0
0x1C13 1 OxTA00 < 0x1A10 Tx PDO Map1
0x1C13 2 Ox1A10 < ——— 0x1A20 Tx PDO Map2
0x1C13 3 Ox1A20 < 0x1A40 Tx PDO Map3
0x1C13 4 Ox1A40 <

* 1C12his object to assign RxPDO and can assign one object among RxPDO 1600, 1610, or
1620 Objects.

* 1C13his object to assign TxPDO and can assign one object among TxPDO 1A00, TA10, TA20,
or TA40 Objects.
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4.4.3 PDO Operation Process

4.4.3.1 For G-code Mode Operation Process:

Single PDO transmission 2 lines of G code:

0x000f
0x50D0: 0x50D0: 0x0101 CED Send line 0 G code
0x0000 0x50D1: G code 0x50EQ successfully

Any other

Any other

0x001f
0x50D0: 0x01M Read Send line 16 code
0x50D1: G code 0x50E0 successfully

3 times PDO transmits 1line of G code:

Any other

0x50D0: 0x50D0: 0x0001
0x0000 0x50D1: 15t string

0x0001

0x50D0: 0x0002 0x0002 0x50D0: 0x0103
0x50D1: 2M string 0x50D1: 3rd string

Any other Any other

0x000f

Send line 0
G code
successfully
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Line number reset:

Any other

Change
0dd/Even 0x50D0: 0x00M
Read

0x50D1: 0x50ED

_ 0x50D0: 0x0001
L 0x50D1:

0x0000 old 15t string new 15t string

0x0031

0x003f .
0x50D0: 0x0112 Read Send line 16
code

0x50D1: 2"d string Ox50E0

successfully

Any other

0x0000

0x50D0: 0x0000 Change to
0x50D1: string line O

Any other
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4.5 CAN application protocol over EtherCAT

The CoE interface (CAN application protocol over EtherCAT) is used for parameter management
of EtherCAT devices. EtherCAT SubDevices or the EtherCAT MDevice manage fixed (read-only) or
variable parameters required for operation, diagnostics, or commissioning.

CoE parameters are arranged in a table hierarchy. In principle, the user has read access via the
fieldbus.

QEC-RXXMP3S supports CAN application protocol over EtherCAT (CoE).

EtherCAT SubDevice structure is as follows.

Physical Layer
(PHY)

|
I |
I Stepper Motor Control I
Application | t |
Layer |

(AL | o :

I Application (CiA-402 Profile or G-code) |
I

|
| ’ :
| CANopen Object Dictionary :
; |

I
I
; |

Data Link . .

a1 aworss .
o : !
; |
. |

I
I I
|

Ethernet Physical Layer
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4.6 Synchronization Modes

Synchronization modes provided by QEC-RXXMP3S are as follows.

Possible Frame jitter (~ps) due to EtherCAT MDevice Implementation

/

P % \y o“% “ 7 EtherCAT Frame

% EtherCAT Frame A //“‘ EtherCAT Frame %l \% EtherCAT Frame % (Jitter: ~ps)
| | |
1 1 1 DC Sync events
; l DC Sync event i lDC Sync event ; l DC Sync event (Jitter: ~ns)
1 1 | 1 1 1
L— T T

SubD Taskl SubD Task SubD;Task SubD Task I | SubDTask Free Run
L 1 I R
Localtimere!/eml I Local timer event | Loc%)Hlmerevem i Local timer event I: 1] Localtimerevent I 7 mETE T B
1 1 LI 1
1 | L
1
#UbD Task ISubD Task %;UbD Ik Synchronous with SM Event
e e, £ et | itter; ~
[ SzEeen | e ] SVEaan | pler )
L L ---: ----------
SubD Task SubD Task SubD Task Synchronous with DC SYNC
________________________________________________ Event
| D Syncevent DC Syncevent _ | DCSyncevent | (Jitter: ~ns)

4.6.1 Free Run

In this mode, the EtherCAT SubDevice operates independently of the EtherCAT MDevice's timing.
The SubDevice does not synchronize its operations with the MDevice's clock or any other
synchronization signals in the EtherCAT network. This mode is typically used in applications
where precise timing alignment with other devices in the network is not critical. The device
processes its tasks based on its internal clock or triggers, without waiting for external
synchronization signals.

4.6.2 SM2 Event

In the SM2 synchronization mode, the EtherCAT SubDevice synchronizes its operations based on
the SyncManager 2 events. These events are triggered when the SyncManager processes a
passing frame, typically associated with cyclic data exchanges. This means that the SubDevice
aligns its tasks, such as data acquisition or actuator control, with the specific timing of the SM2
events. This mode ensures that the SubDevice’s operations are tightly coordinated with the data
communication cycle, improving the consistency and predictability of the device's behavior in the
network.
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4.6.3 Distributed Clock

The Distributed Clock mode allows for precise synchronization of the EtherCAT SubDevice with
the distributed clock system of the EtherCAT network. In this mode, the SubDevice aligns its
operations with either the SYNCO or SYNC1 events, which are part of the distributed clock system.
This synchronization is crucial for applications that require highly accurate timing alignment
between multiple devices. The distributed clock system ensures that all participating devices in
the network are synchronized to a common time reference, minimizing the timing variations and
achieving coordination with nanosecond-level precision. This mode is essential for complex
motion control tasks and synchronized operations across multiple devices in an automated
system.

SNSR>S
SRR —— S0

"

EtherCAT: lllustration of Distributed Clock (DC). (Source of information: http://www.ethercat.org/)
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Notes QEC’s PoE (Power over Ethernet)

ICOP Technology Inc.

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:

|

(=]

Illlxlllllﬂ
*W

I P .. O

-

T568B Color

PINS
1

N oo o N

(e}

10/100 DC on Spares
(Mode B)

Rx+

Rx-

Tx+

DC+

DC+

Tx-

DC-

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. QEC's PoE power supply is up to 24V/3A.
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5.1 Introduction

Welcome to the Quick Start Guide for the QEC-RXXMP3S EtherCAT Stepper Motor Driver. This
section is designed to assist you in efficiently setting up and utilizing your new stepper motor
driver. To facilitate this process, we will focus on two essential software tools: TwinCAT, which
operates on a PC, and the 86Duino IDE, which is compatible with the QEC-M Series.

In the following pages, we will walk you through the steps for connecting your QEC-RXXMP3S and
initiating your journey toward fully integrating this stepper motor driver into your projects. Our goal
is to simplify the initial setup so you can quickly begin exploring the extensive capabilities of your

device.
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5.2 TwinCAT (PP Mode)

If you're ready to get your QEC-RXXMP3S EtherCAT Stepper Motor Driver up and running with
TwinCAT, this section is for you. We're focusing on using the CiA402 Drive Profile in Profile
Position (PP) Mode, perfect for when you need your motor to hit precise positions accurately.

5.2.1 Install the ESI file

1. Obtain the ESI file:
The ESI files for QEC-RXXMP3S device are located on our website at the following address:
https://www.gec.tw/product/gec-rxxmp3s/.
Simply download the ZIP file and extract it.

2. Install the ESl file:
Once extracted, the xml file must be copied or moved to the appropriate system directory.

3. Restart the Programming System If Needed:
If the TwinCAT program was running when the ESI file was copied to the appropriate system
directory, you may have to restart the TwinCAT program before it will recognize the new ESI
file.
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5.2.2 Addthe QEC-RT11MP3S to the Project

This section assumes that the TwinCAT software is in Config Mode.

1. Scan for the QEC-RXXMP3S device.
Right-click on the EtherCAT adapter that the QEC-RXXMP3S is attached to. In the drop-down
menu that opens, select the “Scan Device” or “Scan” option.
(If the “Scan” option is not available, the TwinCAT software is not in Config Mode.)

- Untitled - TwinCAT System Manager, E‘E‘g‘
File Edit Actions Wiew Options Help
DEeWd IR R IR G K

B SvsTEM - Corfiguration Mumber | Device Type

&8 Mappil "ax Append Device. ..

& Import Device...

B

R paste iy
5B paste with Links  AlL+Cr 4+

Ready Local (127.255.255.1.1.1) [0

2. Choose the EtheCAT connection network.

= - [2[x]
D wd Bh e HFREBERN® S QR & 2
B 5YSTEM - Configuration Mumber  Device Type
BB e - Configuration
BA FLC - Configuration
BB Cam - Configuration
= B 1o - Configuration
B 1/0 Devices
BB Mappings
1 new 1/0 devices found
=)
Select Al
Unselect 4l
Ready Local (127.255.255.1.1.1) [Wiequeney
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3. Confirm “Yes” to start the scan.

TwinCAT System Manager | %

‘{_) Scan For boxes

oy

4. Choose “No” when TwinCAT asks you to activate Free Run.
We need to set up the PP mapping to the PDO before operation.

TwinCAT System Manager |5

"./- Ackivate Free Run

\‘_C

[ fes [ Mo J

ICOP Technology Inc.

5. The QEC-R11MP3S will appear in the device tree and the name will typically begin with “Box”.

o Untitled - TwinCAT 5ystem Manage

File Edit A&ckions Yiew Options Help
D&
B 5vSTEM - Configuration
BB rC - Configuration
B® PLC - Configuration
BR Cam - Configuration
= 10 - Configuration
=B 1)0 Devices
= Device 2 (EtherCAT)
== Device 2-Image
== Device 2-Image-Info
QT Inputs
$! outputs
% InfoData
B8 Box 1 (QEC-R11MP3S)
i"ﬁ Mappings
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5.2.3 Start to Configure the QEC-R11MP3S

ICOP Technology Inc.

1. Click on the “Process Data” tab, and click "2 33 Outputs" in the "Sync Manager:" field to set

Outputs PDO Mapping.

The original check boxes in the "PDO Assignment (0x1C12):" field are 0x1600, 0x1610, and
0x1620. The default check settings are is used in CSP or CSV mode.

o Untitled
File Edit

D w

Actions  Wiew Options  Help

inCAT System Manager,

B 5 eaavHE al

@ % =Q 2w @2

Bl 5vSTEM - Configuration
BB niC - Configuration
BA PLC - Configuration
Zam - Configuration
= - I/ - Configuration
=B 10 Devices
== Device 2 (EtherCAT)
=} Device 2-Image
== Device 2-Image-Info
T Inputs
‘l Cutputs
$ InfoData
48 Box 1 (QEC-R11MP3S)
£8 Mappings

General | EtherCAT | DC
Sync Manager:
SM Size Type Flags
1] 128 MbxOut
1 1 hibal

(= —)

< >

PDO Agsignment [0x1C72):

01500 -
w1601
CJ0s1602
T ox1604
041610
] o611
WLGE

nArA

Download
PDO Assignment
[]PDO Configuration

PDO List:

Index Size
Ox1400 200
01401 180
01402 19.0
01404 150
Ox1410 200
Ox1411 180
Ox1412 190
Ox1414 150
Ox1420 200
Ox1421 150
01822 19.0

FDO Content (0=1400):

Index Size
0x5041:00 2.0
0+5064:00 4.0
0xG06C:00 4.0
0xG0E4:01 4.0
0x60FD:00 4.0
0x6061:00 1.0
£

Process Data | Startup || CoE - Orline | Orline

Mame
2 Axiz TxPdok appingd
* Axiz TxPdok apping
» Axiz TxPdok apping2
2 Az TxPdok appingd
¥ Auiz TuPdobd appingd
¥ Auis TuPdoMappingl
¥ Axis TxPdoMapping2
' Aziz TxPdok appingd
Z Axiz TxPdok appingd
Z Axiz TxPdok apping
Z Axiz TxPdok apping2

Flags

T e e e B B e B |

Offs Name
i} Statuzmord
20 Puosition actual valug

B0 Welocity Actual Value

First additional position
Digital inputs

Modes of operation display

Type
UINT
DINT
DINT
DINT
UDINT
SINT

coocoooocoooo

Default [hex]

[Load PDO info from dev

ice

[Sync Unit Azsignment...

Change the checked items to 0x1604, 0x1614, and 0x1624, which modify the Outputs PDO
Mapping to suit PP mode.

“r Untitled -
File Edit

Dz

Actions  Wiew Options  Help

inCAT System Manager,

B = oasv S M

BR®| % E

Qa[s7]% " & ) 2

SYSTEM - Configuration
ME - Configuration
PLC - Configuration
Cam - Configuration
= - I} - Configuration
= B8 1/0 Devices
== Device 2 (EtherCAT)
+ Device 2-Image
=} Device 2-Image-Info
&l Inputs
§l outputs
§ InfoData
Box 1 (QEC-R11MP3S)

General | EtherCAT | DC
Sync Manager.
SM | Size Type Flags
0 128 bt
1 128 Mbxin
2 42 Outputs
3 1) Inputs
¢ >
D0 Assignment [0x1C12]
[Jox1802 -~
01604
[Jo1810
[Jox1611

Clox1612

Drownload
FOO Assignment
[ PDO Configuration

PDO List:

Index Size
0x1400 200
Ox1A01 18.0
01402 19.0
Ox1404 150
0x1410 200
Ox1411 15.0
01412 19.0
Ox1414 150
Ox1420 200
Ox1421 15.0
01422 19.0

PDO Content [Dx1A00]

Index Size
0x6041:00 20
0xG064:00 4.0
0xG0EC:00 4.0
O<E0E4:01 4.0
0xGOFC:00 4.0
0xG061:00 1.0

¢

Pracess Data | Startup | Cof - Onling | Online

MName
# Az TrPdokappingd
# Az TrPdokappingl
# fiz TrPdotapping?
# fis TrPdotappingd
' Auiz TwPdobdappingd
' Awiz TrPdokappingl
' Az TwPdokdapping2
Y fwis TrPdotappingd
Z Az TwPdokdappingd
Z Az TrePdokappingl
Z iz TwPdokdapping2

Flags

R T R R R T B

Ofts Name

nao Statusword

20 Puosition actual value

EOD Welocity Actual ¥ alue

100 First additional position
14.0 Digital inputs

180 Modes of operation dizplay

Type
UINT
DINT
DIMNT
DINT
UDINT
SINT

coocoooooooo

Default [hex] #*

[Load FDO info from device

[S_\Jnc Unit Azsignment.
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3. Click "3 60 Inputs" in the "Sync Manager:" column to set Inputs PDO Mapping. The original
check in the "PDO Assignment (0x1C13):" column is 0x1AQ0, 0x1A10, 0x1A20, and the default
check setting is used in CSP or CSV mode.

+r|Untitled inCAT System Manager
File Edit Actions “iew Options Help

D HE B EaavAdd an® % 2Qod«ve| @02

BB SSTEM - Configuration
B niC - Configuration
PLC - Carfiguration

General | EtherCAT | DC Process Data | Statup | CoE - Orling | Orline

E Cam - Canfiguration Sync Manager: FDO List:
= - 1/0 - Configuration Sk | Size Type Flags Index Size Mame Flags St suU -~
= B 1/O Devices a 128 MbxOut 01400 20.0 » Axis TwPdoMappingl F 3 0
== Device 2 (EtherCAT) 1 128 Mbzln Ox1A01 15.0 » Az TePdoMappingl F 0
= Digvice 2-Image Ox1402 13.0 # Axis TwPdoMapping2 F 0
e ~ Ox1404 150 » Az TePdoMappingd F 0
g ;‘Z‘E Zlmage-Tnfe 0410 200 Y Asis T+PdoMappingd F 3 i
1411 15.0 ¥ Auis TePdoMappingl F 0
§L cutputs 041412 190 Y i T«PdoMapping2 F 0
§ InfoData Ox1414 150 ' iz TePdoMappingd F 0
B8 Box 1 (QEC-R11MP3S) Ou1a20 200 Z Axiz TwPdotappingld F 3 0
&5 Mappings Ox1421 15.0 Z Anis TwPdoMappingl F 0
4 b3 Ox1a22 18.0 Z Axis TuPdoMapping2 F 0 o
PDO Assighment [0x1C13): PDO Content (0x1400]:
[F] 1400 A Index Size Offs Mame Type Default [hex]
[CJox140 06041:00 2.0 0o Statusword UINT
[0x1402 0+6064:00 4.0 20 Position actual value DIMT
01404 0«G0GC:00 4.0 B0 elocity Actual ' alue DIMT
O=1A10 0x60E4:01 4.0 100 First additional position DINT
Clowtat 0«60F0:00 4.0 140 Digital inputs UDINT
[Jos1412 0=E0E1:00 1.0 18.0 Modes of operation display SINT b
FinAada v ( >
Download
PDO Assignment

[Lnad PDO info from device ]

[] PDO Configuration
[Sync Unit Azzignment. . ]

4. Change the checked items to 0x1A04, 0x1A14, and 0x1A24, which modify the Inputs PDO
Mapping to suit PP mode.

+r(Untitled - TwinCAT System Manager
File Edit Actions ‘iew Options Help

ny-ri- B EaasHBE RS @ % QW@ D

SYSTEM - Configuration -
R N eheral e artup || CoE - Onling || Online
BB N - Configuration G ||| EtherCAT | DC Process Data | Startup || CoE - Onl Oni
PLC- ConFi.gurati.Dn Sync Manager: POO List:
Carn - Configuration
=B 1} - Configuration SM | Size Type Flags Index Size Name Flags SM sSU A
=B 1/0 Devices 1] 128 MbxOut Ox1400 200 # Az TwPdoM appingQ F 1]
== Devire 2 (EtherCAT) 1 128 tbuln Ox1a01 15.0 # Ais TwPdobd appingl F a
ice 2-] 2 42 Outputs Ox1402 150 * Az TwPdoMapping2 F 1]
=%= Device 2-Image
- . 3 45 Inputs Ox1A04 150 # dis TwPdob appingd F 3 a
g ?:VLI.: Z-Amage-Info DW1410 200 Y Awis TwPdoMappingd F 0
P Ox1471 15.0 ¥ Aig TwPdob appingl F 1]
&l outputs Ox1412 190 Asis TePdoM apping? F i
§ InfoData Ox1a14 15.0 ' Auxis TwPdoM appingd F 3 a
5 01420 200 Z Auis TuPdoMappingl F a
041421 150 2 Ais TuPdoMappingl F a
< b3 Ox1422 19.0 Z &is TwPdoMapping2 F a v
D0 Aszignment [0=x1C13) PDO Content [0x1A400]):
Index Size Offs Mame Type Default [hex]
Ox6041:00 2.0 oo Statuzrord LINT
Ox6064:00 4.0 20 Position actual value DINT
OxE0BC:00 4.0 B.0 Yelocity Actual Value DINT
Ox60E4:01 4.0 100 First additional position DINT
O«60FD:00 4.0 140 Digital inputs UDINT
Ox6061:00 1.0 180 Modes of operation display SINT b
01430
e v |« »
Dowrload
PDO Assignment [Load PDO info from device ]
] PDO Configuration —
[Sync Unit Assignment.... ]
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5. After setting, click "Reload 1/0 Devices (F4)," marked in red in the picture below, to update the
PDO Mapping settings.
L HIEIE]

DE&d EEPZ .Y O RN IR GE LK

+ SYSTEM - Configuration — n n
' MC - Configuration General | EtherCAT | DC Process Data Startup || CoE - Online | Online
; E:fn’-ccomlj:;\ggﬂf:iio;n Sync Manager: PO List:
= - L) - Configuration SM | Size Type Flags Index Size Mame Flags SH =11 ~
=B 1/0 Devices a 128 b=Cut 0x1A00 200 # Avis TwPdoM appingd F 1]
== Device 2 (EtherCAT) 1 128 tibin 01401 15.0 # Az TxPdobd appingl F i)
== Device 2-Image 2 42 Outputs Ox1402 130 * Axis TwPdoM apping2 F 1]
g . 3 45 Inputs 0x1404 15.0 = Az TePdob appingd F 3| a
Dn 2-0 Inf
H g e AR WAT0 200 Y Asis TaPdohlappingd F 0
npUts 0x1a11 150 'Y Asis TxPdoMapping F i
- § outputs 01412 190 Y Asis TxPdoMapping? F i
+-§ Infolata 01474 158.0 ' Auis TPdoM appingd F 3 1}
Eox 1 (QEC-R11MP33) Ox1420 20.0 Z Asis TxPdot appingd F 1]
Ox1821 15.0 Z Axiz TePdob appingl F 1]
£ Ox1422 18.0 Z Avis TwPdoM apping2 F 1} v
(SP I MIIRPRN TwinCAT System Manager (58]
[]0=1400 9 . s Name Type Default [hex] #
[CJowtam x‘/ I (72 (A Statuzword LINT
[o«1402 Pozition actual value DINT
O0x1404 — Welocity Actual Value DINT
Cowiatn Yes 0 First additional position DINT
Clowta1 0 Digital inputs UDIMT
Cosiatz Ox6061:00 1.0 18.0 Modes of operation display SINT v
Finaa44 v ( >
Download
FDO Assigrment [Load PDO info fram device ]
[] PO Canfiguration
[Sync Unit Agsignment... ]

After clicking, a window will pop up asking whether to "Activate Free Run."
Please click "Yes."

Lo e -
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5.2.4 Control the QEC-R11MP3S

Next, please change the Controlword in order to let the CiA-402 state machine enter the Operation

Enable state.

ICOP Technology Inc.

1. Select the drop-down list of QEC-RT1T1MP3S in the left window. And choose “Controlword” in the
drop-down list of the "X Asix RxPdoMapping4".

Click the "Online" page of "Controlword" and click the "Write..." button. Enter 6 in the pop-up
window to change the value of Controlword to 6.

=

DEzwd

B =

oa v BB BE B %

ERNESIEEIAANESIE A I

- =[]

+ SYSTEM - Configuration
- M - Configuration
B rLC - Configuration
BB Cam - Configuration
= - L) - Configuration
= B 1/0 Devices
=== Device 2 (EtherCAT)
+ Device 2-Image
=f= Device 2-Image-Info
+ QT Inputs
+ ‘L Dutputs
+ § IrfoData
= B Box 1 (QEC-R11MP3S)
¥ %T % Axis TxPdoMapping4
- Rl ¥ Axis TxPdoMapping4
+ %T Z fxis TxPdoMapping4
= ‘l % fxis RodPdoMapping4
$] Contralwaord
®] Target position
) Profile velocity
%/ Profile acceleration
+ ‘l ¥ Axis RxPdoMappingd
¥ ‘l Z fxis RudPdoMappingd
+ § Wicstate
+-§ InfoData
i’ﬁ Mappings

2. Then, enter 7 in the pop-up window to change the value of Controlword to 7.

7

Dew

Wariable | Flags | Orline

Walue:

Mew 'y alu

Comment:

A =

00000 {0)

e

)

Set Value Dialog @

Dec:
Hex

Float:

Eool:
Binary:
Eit Size:

E
00006

E

[ R

06 00

O1 O8 @16 O3 OB O7

0K 5

2

v FE L@

=2 Qleenrse €0 2

- [&]x]

= SYSTEM - Configuration
B i - Corfiguration
- PLC - Configuration
B Cam - Corfiguration
= - 1J0 - Configuration
=B 1/0 Devices
=== Device 2 (EtherCAT)
-t- Device 2-Image
=f= Device 2-Image-Info
QT Inputs
‘l Dutputs
@ InfoData
£ Box 1 (QEC-R11MP3S)
+ %T % Axis TxPdoMapping4
¥ QT Y Axis TxPdoMappingd
£ %T 7 fxis TxPdoMappings
= @l % Axis RxPdoMapping
®] Contralwaord
] Target position
%/ Profile velocity
@/ Profile acceleration
‘l Y Axis RodPdoMapping4
! 7 Axis RxPdoMapping4
§ wicstate
+- & InfoData
i’ﬁ Mappings

1) [ B[

F [

Wariable | Flags | Online

Walue:

040006 (5]

Mew Value:

Cornmet:

Set Value Dialog @

Dec:
Hex:

Float:

Eool

Binary:

Bit Size:

7
00007

7

e JC1]

07 oo

01 08 ®18 O O O7

Ok

Cancel

@

2
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3. Again, enter 15 in the pop-up window to change the value of Controlword to 15.

 [=]x]

D e

B o E RS

% = Qe e @0 2

SYSTEM - Configuration
- M - Configuration
B rLC - Configuration
BB Cam - Configuration
= 1jo - Configuration
= B 1) Devices
== Device Z (EtherCAT)
+ Device 2-Image
=f= Device 2-Image-Info
@l Inputs
‘l Cukputs
§ IrfoData
=B Box 1 (QEC-R11MP3S)
%T % Axis TxPdoMapping4
7 ¥ Axis TxPdoMapping+
%T Z fxis TxPdoMapping4
‘l % fxis RodPdoMapping4
$] Contralwaord
®] Target position
) Profile velocity
%/ Profile acceleration
‘l ¥ Bis RxPdoMapping4
§. 7 Axis RxPdoMapping4
§ wcstate
@ InfoData
i’% Mappings

[ B

“ariable | Flags ‘ Onlire |

Set Value Dialog

Walue: w0007 (7) |
Comment:

Dec: 15 | Ce=E Js
Hex L 0x000F J [ Cancel |
Float: |15—|

L 1
S
Binary: | aF 00 |
Bit Size: O1 08 ®16 O OB4 O

4. Next, select the BOX 1(QEC-R11MP3S) in the left window.
Click the "CoE - Online" page to view all objects and perform Mailbox transmission. Find object
0x6060 and double-click the object with the left mouse button.

+ Untitled - TwinCAT System Manager,
File Edit actions

Wiew  Options

DEwE &

Help

B = d an

® % 5QR @0 &0 ?

SYSTEM - Configuration
B i - Corfiguration
- PLC - Configuration
BB Cam - Carfiguration
= - LJO - Configuration
=- B8 /0 Devices
== Device 2 {(EtherCAT)
-t- Device 2-Image
+ Device Z-Image-Info
§T Inputs
$! outputs
§ Infobata
= B8 Box 1 (QEC-R11MP3S)
%T % Axis TxPdoMappings
%T Y fxis TxPdoMapping4
QT Z fixis TxPdoMappingd
‘l % Axis RPdoMappingd
%] Controlword
®] Target position
) Profile velocity
%/ Profile acceleration
‘l Y Axis RxPdoMappingd
‘l 7 fxis RxPdoMappingd
§ WeState
§ InfoData
i’ﬁ Mappings

[ B

[

General | EtherCAT | DC Process Data Startupl CaE - Orline ‘ Orlire
[ &wto Update Single Update [] Show Offline Data
[ Advanced... ] | |
Modkie 0D o Pork 0|
Index Mame Flags Yalue Lo
E041 Statusward RO 0:0027 (39)
B0RA Guick stop option code P 0
E05E Shutdown option code R a
a
tAodes of operation display 0
E0E4 Paoszition actual value RO 1]
BOBC Yelocity Actual Value RO 1]
BO7A Target position R 32000
BO7C Home offset R 1]
+ - B070:0 Software position limit R »24
BO7E Polarity R 000 (0] W
E030 bdax motor speed R 000000072 (120]
B051 Profile velocity R 000001300 (5400)
B033 Profile acceleration R 000007300 (8400)
E085 Quick stop deceleration R 000000001 (1)
EOZE Welocity notation index R 1]
B0AC “Yelocity dimension index R Oxtid [164)
E038 Homing method R 1]
+- B095.0 Homing speed R »2¢
E094 Homing acceleration R 000000007 (1) &
cron Dhiti et =973 n b
Mame online Type Size =Addr...  InfOuk | User... Linkedto f]
G statusword 0x0027 (39) LINT 2.0 39.0 Input a -

QEC-RXXMP3S User Manual

Ver.2.2 January, 2026

58



ICOP Technology Inc.

5. Enter 1 in the pop-up window to set the value of object 0x6060 to 1, and specify the operation
mode to Profile Position (PP) mode.

. »/Untitled - TwinCAT System Manager

File Edit Actions Wiew Options  Help

DEed S =80 08 = assF R

L 1R

& % [B]Q[er0e €0 7

Bl SvSTEM - Corfiguration
BB nC - Corfiguration
BA FLC - configuration
BB Cam - Corfiguration
i - Configuration
=B 10 Devices
== Device 2 {(EtherCAT)
i -t- Device 2-Image
+ Device Z-Image-Info

@7 Inputs
‘l Oukputs
@ InfoData
(=B Box 1 (QEC-R11MP3S)
£ %T % Bis TxPdoMapping4
g gt ¥ Axis TxPdoMapping4
5 8T Z Axis TxPdoMapping4
= @ # Bxis RxPdoMappings
- 4| Contralwaord
- @] Target position

- | Profile velocity
4| Profile acceleration
- ‘l ¥ Bis RxPdoMappingd
£ ‘l Z Axis RxPdoMapping4
H-§ Westate
£ 4§ InfoData
i’ﬁ Mappings

‘ General || EtherCaAT || DC || Process Data H Startupl CoE - Online 1 Dnlina|

[ &wto Update Single Update [] Show Offline Data
[ Advanced... ] | |

Add to Startup... Module 0D [4cE Port): D

Index MName Flags Walue A
E041 Statuzward RO 0:0027 (39)
B0RA Guick stop option code P 0
EOSB aotbdai stz asds = o
EBOSE
EOED
BOST) e 1 N o
E0E4
BOBCY Hex 001 | [ Cancel ]
B0/
g7y Float: 1

" o L 1
B07E b
s w20
£083] Binan: [m | 900 (6400
6085 . 001 (1]
gosp| Bt Size: O1 ®8 015 O3 Os4 O
BOBCE 4]
B038 Homing method R 1]

+- B093:0 Homing speed R > 24
B034 Homing acceleration R 000000001 (1] &
cnon Dmribimin o Fhnmb oh n —

Mame Cnline Size =Addr...  InfOut | User... Linked to ]
&1 statusword 00027 {39) 2.0 9.0 Input 1] -

6. Expand "M1 Axis RxPdoMapping4" and click "Target position’, click "Write..." on the "Online"

page and enter the position command 32000.

. » Untitled - TwinCAT System Manager u@”ﬁl

Fil= Edit Actions Wew Options Help

DFwl =G F =050 A8 2 avdd s <

& % 2]Q2 arole €0 2

BBl 5vSTEM - Configuration
BB 1C - Corfiguration
PLC - Configuration
1 Cam - Configuration
= . 1) - Configuration
Elﬂ 1/ Devices
=% Device 2 (EtherCAT)
- =¥= Device 2-Image
== Device 2-Image-Info
]ST Inputs
-l Dutputs
£-§ InfoData
=B Box 1 (QEC-R11MP3S)
= %T % Axis TxPdoMappings
= %T Y fxis TxPdoMapping
Z Axis TxPdoMappin
% Axis RxPdoMappingd
@] Controlword
$] Target position
- | Profile velacity

4
4

| Yariable | Flags | Unine

Walue: | 00000000 (0] |
Hew Walue: Force Fieleaze
Comment:

Set Value Dialog

P —
Dec 32000 | o | 8
Hew: 0x00007D00 [ Carcel ]

Flaat: 22000

| [+]

\_ -] Profile acceleration Bl
- L ¥ fxis RxPdoMapping4 .
- §l 7 Axis RxPdoMapping4 Binary: 007D 0000
£ WeState o
£ InfoData Bit Size:
i’ﬁ Mappings

01 ©8 Ci16 @32 Os4 O7
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7. Set Profile velocity to 6400.

. ~/Untitled - TwinCAT System Manager

ICOP Technology Inc.

File Edit Actions Wiew Options Help

DFSH S0 B M HeasFh BB

® % 2Q w0 &0

BB <vsTEM - Configuration
- M - Configuration
BA PLC - Configuration
BB Cam - Configuration
L) - Configuration
=B 1/ Devices
== Device Z (EtherCAT)
-I- Device 2-Image
-=f= Device 2-Image-Info
%T Inputs
§. outputs
‘ InfoData
=B Box 1 (QEC-R11MP3S)
f - §T ¥ Axis TxPdoMapping4
- %T ¥ Axis TxPdoMapping4
)

- g1 Z Axis TxPdoMapping+
‘l ¥ Axis RxPdoMappingd
@] Controlward

- 4| Target position

- )| Profile velacity

- 4| Profile acceleration
i ¥ Axis RxPdoMapping4
- ‘l Z Byis RxPdoMapping4
o § Wctate

H-§ InfoData

i’ﬁ Mappings

| Wariahle | Flags | Onlne

Value: [e0000000 (1) |
Hew Yalue Force... Release
Comment:

Bool:

Binary:

Eit Size:

Set Value Dialog

[ c

ancel ]

[00190000

|

O1 O8 O168 @32 O O7

8. Set Profile acceleration to 6400.

. »/Untitled - TwinCAT System Manager

Fil= Edit Actions Wew Options Help

Dxwd SE f R0 B8 = avydd &

& % [2]Q 3 [ar0 8 @1 7

- Bl SYSTEM - Corfiguration
BB 1C - Corfiguration
PLC - Configuration
Cam - Configuration
= 1jo - Configuration
Elﬂ 1/ Devices
(=== Device 2 (EtherCAT)
-=f= Device 2-Image
== Device 2-Image-Info
ST Inputs
-l outputs
-§ IrfoData
= f8 Box 1 (QEC-R11MP3S)
5 8T ¥ Axis TxPdoMapping4
£ %T ¥ Bxis TxPdoMapping4
i fgt Z Axis TxPdoMapping4
= QL ¥ Axis RxPdoMappingd
-] Contralward
- 4| Target position
L Profile velocity

| Yariable | Flags | Unine

Walue: | (- 00000000 (0] ‘
Hew Value: Force: Releaze
Commet:

Set Value Dialog

) Profile acceleration
i @ ¥ Axis RePdoMapping4
- ‘l Z Byis RxPdoMapping4
o § Wctate

H-§ InfoData

i’ﬁ Mappings

Bool:

Binary:

Eit Size:

[ | [ ok ] 8
0500007900 [ Cancel |
1

o

[0015 0000 | [« ]

O1 08 OB @2 Os4 O7
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9. Set Controlword to 0x001F to make the New set-point bit 1.

.~/ Untitled - TwinCAT System Manager

T B HR @ [@% 2QwNE €0
SYSTEM - Configuration
- M - Configuration

| Wariable | Flags | Onine |

B rLC - Configuration

B Cam - Configuration Walue: |D“UUUF ) |
= 1jo - Configuration Mew Yalue Force Hhers o
= B 1/ Devices __
== Device Z (EtherCAT) Commant:

-I- Device 2-Image
=}= Device 2-Image-Info

§ Inputs

‘l Dutpuks

$ Infolata

=83 Box 1 (QEC-R11MP35) Set Value Dialog
T ¥ Axis TxPdoMapping+
BT ¥ Axis TxPdoMapping4
%T 7 Axis TxPdoMapping4
= @l ¥ Axis RxPdoMapping4

®] Contralwaord Float

] Target position
oL Frofie velociy L 1]
N

@/ Profile acceleration
‘l Y Axis RxPdoMapping4

1. 2 iis RocPdaMlappingd Binan: [1F o |
§ wicstate .
§ Infobata Eit Size: O1 08 @18 O Ot O7

E’E Mappings

Then, your QEC-R1T1MP3S starts to drive the motor to rotate for 32,000 steps with a velocity of
6,400 and an acceleration of 6,400.

10.When the New set-point bit changes from 0 to 1, MP3S will receive the new Target position,
Profile velocity, and Profile acceleration commands. Therefore, when the motor rotates to the
target position, the Controlword must be set to 0x000F to make the New set-point Bit is 0.

. = Untitled - TwinCAT System Manager

e BB At 3% EQ2 & ?
SYSTEM - Configuration
B MC - Corfiguration
BR FLC - Configuration

| Wariable | Flags | Oniine |

BB Cam - Corfiguration Walue: |Dxnm F[31] |
= 1jo - Configuration Mew Value: Force FE— —
= ﬂ IO Devices __
== Device 2 (EtherCAT) Commant:

=f= Device 2-Image

== Device 2-Image-Info
ST Inputs
! Cutputs
§ Infobata

(=88 Box 1 (QEC-R11IMP3S) Set Value Dialog
BT 2 Axis TxPdoMapping4
@1 f fxis TxPdoMapping+ Dec 15 | [ 0k ] 7

1 Z Axis TxPdoMapping+

(- L ¥ Axis RxPdoMappingd
] Controlward Float:
| Target position
®) Profile velocity I:l
) Profile acceleration

! ¥ Axis RxPdoMapping4 E]

Book

$L 2 fuis RPdaMappings Binary: [0F 00 |
§ ‘wcstate
§ InfoDeta Bit Sie: 01 Os @18 02 Qs O

i’ﬁ Mappings
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5.3 86Duino Coding IDE (PP Mode)

This section covers the basics of using the 86Duino IDE to program and control the
QEC-R11MP3S. The 86Duino Coding IDE, with its user-friendly interface and compatibility with the
Arduino programming environment, offers a straightforward way to write, upload, and manage
code for the QEC-M Series devices to achieve quick and easy control of the EtherCAT Network
devices and SubDevices, including the QEC-RTTMP3S.

Whether you're new to programming or an experienced developer, the 86Duino IDE makes it easy
to implement custom control logic and functionalities for your stepper motor driver. Here, we'll
guide you through the key steps to get your QEC-R1T1MP3S up and running with the 86Duino IDE.

We will show you how to use the EtherCAT MDevice QEC-M-01P and the QEC-RXXMP3S Series
(EtherCAT 3-axis Stepper Motor Controller). We will be operating CiA402 Profile Position (PP)
mode.
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5.3.1 Connection and wiring hardware

The following devices are used here:

1. QEC-M-01P (EtherCAT MDevice /PoE)

2. QEC-RT11MP3S (EtherCAT SubDevice, 3-axis Stepper Motor Controller)

3. A 4-wire two-phase bipolar 42 stepper motor (refer to 86STEP | 86Duino)
4. 24V power supply & EU-type terminal cable & LAN cable

MainDevice SubDevice

EtherCAT.

QEC-RXXMP3S User Manual Ver.2.2 January, 2026

63


https://www.86duino.com/?p=21116

ICOP Technology Inc.

5.3.2 Download Software

Download 86duino IDE from https://www.qec.tw/software/.

i, L)

86Duino Coding IDE 501 Windows (ZIP file)

Date: 2025.10.01

The new major release of the 86Duino IDE 501 is faster and more powerful than ever! It now supports

" Download

a broader range of third-party EtherCAT SubDevices and introduces additional EthercatDevice classes,
including a generic CiA 402 EtherCAT SubDevice class designed to control any EtherCAT servo drive
compliant with the CiA 402 standard.

After downloading, please unzip the downloaded zip file, no additional software installation is
required, just double-click 86duino.exe to start the IDE.

@ | tools 2UZ3/ T/ 26 14:54
@  tools-builder 2023/10/26 14:54
&% 86duino.exe [} 2023/10/26 14:49
& 86duino_debug.exe 2023/10/26 14:49
& | arduino.l4j.ini 2023/10/26 14:49
.

* Note: If Windows displays a warning, click Details once and then click the Continue Run button
once.

86Duino Coding IDE 501+ looks like below.

‘ & sketch_dec16c | 86Duino Coding 501 — O X

File Edit Sketch Tools Help

SEEE
sketch_dec16c -
1o void setup() {
2 // put your setup code here, to run once:
3
41}
5
62void loop() {
7 // put your main code here, to run repeatedly:
8
9}

QEC MO1 on COME
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5.3.3 Connect to your PC and set up the environment

Follow the steps below to set up the environment:
1.
2.
3.

Connect the QEC-M-01P to your PC via a Micro USB to USB cable (86Duino IDE installed).
Turn on the QEC power.

Open “Device Manager” (select in the menu after pressing Win+X) ->" Ports (COM & LPT)” in
your PC and expand the ports; you should see that the “Prolific PL2303GC USB Serial COM
Port (COMX)" is detected; if not, you will need to install the required drivers.

(For Windows PL2303 driver, you can download here)

8 Monitors
¥ Network adapters
R Other devices
v @ Ports (COM & LPT)
W Prolific PL2303GC USB Serial COM Port (COM7) ‘
= Print queues
D Processors
B¢ security devices
w Smart card readers

—r

Open the 86Duino IDE.

Select the correct board: In the IDE's menu, select Tools> Board > QEC-M-01 (or the QEC
MDevice model you use).

Select Port: In the IDE's menu, select Tools > Port and select the USB port to connect to the
QEC MDevice (in this case, COM9 (QEC)).

[ & sketch_dec16c | 86Duino Coding 501
File Edit Sketch Tools Help

= [m] X

[ % sketch_decl6c | 86Duino Coding 501

File Edit Sketch Tools Help

- O x

4 AutoFormat Cirl+T = oo 4 Auto Format Cul+T —
Archive Sketch E E Archive Sketch E E
sketch_dec1d Fix Encoding & Reload v sketch_dect( Fix Encoding & Reload hd
19 set] Manage Libraries... Ctrl+Shift+ 13 set] Manage Libraries... Ctrl+Shift+]
2 Serial Monitor Ctrl+Shift+M 2 Serial Monitor Ctrl+Shift+M
3 Serial Plotter Ctrl+Shift+L 3 Serial Plotter Ctrl+Shift+L
413 4}
5 ArduBlock 5 ArduBlock
68 loo 86HMI Editor 6a loo 86HMI Editor
; 86EVA (EtherCAT) Configurator ; B86EVA (EtherCAT) Configurator
9 } Board: "QEC MO1" > Boards Manager... 9 } Board: "QEC MO1" >

Link: "Default -lipc -lproc -vdpm*”
Port: "COM3 (QEC)”

2 86Duino ZERO

Link: "Default -lipc -lproc -lvdpm*”
Port: "COMS (QEC)"

>
>

Get Board Info 86Duino ONE Get Board Info ~ COM9 (QEC)
Upload Resources to QEC M01 Biiu$;42iucake Upload Resources to QEC MO1
Download Resources from QEC MO1 Q Download Resources from QEC MO1
Reset the QEC MO1 QAL Reset the QEC MO1
QEC M090T

Burn Bootloader
Launch Bootloader Menu

2 QEC M150T

QEC PPCM150
QEC PPCM104
+ QECMO1

QEC MD2

Burn Bootloader
Launch Bootloader Menu

Arduino AVR Boards >

QEC M01 on COM9

QEC MO1 on COM3
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5.3.4 Write code

The EtherCAT MDevice (QEC-M-01) and the QEC-R11MP3S series (EtherCAT Stepper Motor
controller) can be configured and programmed via the EtherCAT library in the 86Duino IDE.

The Arduino development environment has two main parts: setup() and loop(), which
correspond to initialization and main programs. Before operating the EtherCAT network, you must
configure it once. The process should be from Pre-OP to OP mode in EtherCAT devices.

The following program sets the QEC-R11MP3S into CiA402 Profile Position (PP) mode:
o EtherCAT Cycle Time: 1 millisecond.
o EtherCAT Mode: ECAT_SYNC.

We will present how to control one axis and three axes using the CiA 402 Profile Position mode
usage in the following section by steps.
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5.3.4.1 Single Axis

In this section, we will control a single axis on the QEC-R11MP3S. We will read the current position
of the motor, continuously printing it to the Serial Monitor, and use a simple state machine to
move the motor back and forth between two target positions.

The following program sets the QEC-R11MP3S into CiA402 Profile Position (PP) mode:
o EtherCAT Cycle Time: 1 millisecond.
e EtherCAT Mode: ECAT_SYNC.

The EthercatMaster object (“master”) represents the QEC-M-01, while the
EthercatDevice_QECR11MP3S (“slave0”) represents the QEC-R11MP3S, and the
EthercatDevice_CiA402 object (“motor”) represents a CiA402 identifier to utilize the CiA402 Library
for the specified motor driver.

A. In Setup Function:
In the setup() function, the program initializes communication, starts the EtherCAT MDevice, and
configures Motor 1 of the QEC-R11MP3S for CiA402 Profile Position (PP) mode.
Follow the steps below:
1. Initialize Serial Communication
o Start serial communication at a baud rate of 115200.
2. Start the EtherCAT MDevice
o Usethe begin() function to initialize the EtherCAT MDevice.
o Print the return value of begin() to the Serial Monitor for basic status checking.
3. Attach the QEC-R11MP3S EtherCAT SubDevice
o Usethe attach() function to attach the QEC-R11MP3S as slave0 to the EtherCAT
network, and print the result to the Serial Monitor.
4. Get the CiA402 Motor Instance
o Call cia402GetServo(1) to obtain a pointer to Motor 1 on the QEC-RTTMPS3S.
o This pointer (motor) is used for all subsequent CiA402 control functions.
5. Set the CiA402 Mode to Profile Position (PP) Mode
o Configure the motor to PP mode using
motor->setCiA402Mode (CIA402_ PP_MODE);
6. Start the EtherCAT MDevice
o Usethe start(1000000, ECAT_SYNC) function to switch the EtherCAT state
machine to the OPERATIONAL state.
o The cycle time is set to 1,000,000 ns (1 ms) with ECAT_SYNC mode.
o Print the return value of start() to confirm that the transition to OPERATIONAL is
successful.
7. Enable the Motor
o Callmotor->enable() to enable Motor 1 and transition it to the
CIA402_OPERATION_ENABLED state.
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o Theresultis printed to the Serial Monitor.
8. Configure Profile Parameters

o Set the motion profile parameters for Profile Position mode:

= Motion Profile Type: Linear ramp (trapezoidal profile) using
motor->pp_SetMotionProfileType(9);

= Profile Velocity: 10,000 using motor->pp_SetVelocity(10000);
= Acceleration: 10,000 using motor->pp_SetAcceleration(10000);
= Deceleration: 10,000 using motor->pp_SetDeceleration(10000);

B. In Loop Function:
In the 1oop() function, the current position of the motor is continuously printed on the Serial
Monitor, and a simple state machine is used to move the motor back and forth between two target
positions.
1. State Machine Logic
o caseO(:
= Callmotor->pp_Run(100000) to move Motor 1 to the positive target position
(+100,000 units).
=  When pp_Run() returns 0 (command accepted), advance to case 1.
o casel:
= Wait for the motor to reach the target position.
= Usemotor->pp_IsTargetReached() to check whether the target position
has been reached.
= Once the function returns true, advance to case 2.
o case?2:
= Callmotor->pp_Run(-100000) to move Motor 1 to the negative target
position (-100,000 units).
=  When pp_Run() returns 0, advance to case 3.
o case3:
= Again use motor->pp_IsTargetReached() to wait until the motor reaches
the negative target position.
=  When the target is reached, reset pp_state to 0 to repeat the movement cycle.
2. Code Logic Summary
o The current position is displayed using motor->getPositionActualValue() and
printed as "Pos: <value>" on the Serial Monitor.
o pp_Run() is used to send a new Profile Position command to the motor.
o pp_IsTargetReached() is used to confirm when the commanded position has been
reached.
o The state machine starts at case 0 and continuously cycles through case 0—case 3
to alternately move the motor between +100,000 and -100,000 position units.
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The example code is as follows:

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave®@;
EthercatDevice_CiA402 *motor;

int pp_state = 9;

void setup() {
Serial.begin(115200);
while (!Serial);

Serial.print("Begin: "); Serial.println(master.begin());
Serial.print("Slave: "); Serial.println(slave@.attach(@, master));

motor = slave@.cia402GetServo(1l);

motor->setCiA402Mode (CIA402_ PP_MODE);

Serial.print("Start: "); Serial.println(master.start(1000000, ECAT _SYNC));

Serial.print("Enable: "); Serial.println(motor->enable());
motor->pp_SetMotionProfileType(®); // Linear ramp (trapezoidal profile)
motor->pp_SetVelocity(10000);

motor->pp_SetAcceleration(10000);

motor->pp_SetDeceleration(10000);

void loop() {
Serial.print("Pos: ");
Serial.println(motor->getPositionActualValue());

switch (pp_state) {

case 0: if (motor->pp Run(100000) == 0) pp_state++;
break;

case 1: if (motor->pp IsTargetReached()) pp_state++;
break;

case 2: if (motor->pp Run(-100000) == 0) pp_state++;
break;

case 3: if (motor->pp IsTargetReached()) pp_state = 0;
break;

QEC-RXXMP3S User Manual Ver.2.2 January, 2026

69




ICOP Technology Inc.

*Note: Once the code is written, click on the toolbar to O compile, and to confirm that the
compilation is complete and error-free, you can click [*! to upload. The program will run when the
upload is complete.

& sketch_dec16¢ | 86Duino Coding 501

File Edit Sketch Tools Help

‘ sketch_dec16¢

After you successfully upload the program to the QEC-M-01, you can open the Serial Monitor on
86Duino IDE. Please check the Serial baud rate is same as your setting.

/
& pp-1a-1] 86Duino Coding 501 _ a %

File Edit Sketch Tools Help

= |=EHH 2| Open Serial Monitor

& COM& - m] X

pp-la-1
1 #include Send
2
3 EthercatMaster master; Begin: @
4 EthercatDevice_QECR11MP3S slaved; Slave: 0 I
5 EthercatDevice_CiA402 #motor; Start: 0
6 Enable: 0
3 [fnt pestate = 8; Pos: -1533@
95 void setup() { POS: -15316
10 Serial.begin(115208); Pos: -15316
11 while (!Serial); Pos: -15316
12 Pos: -15316
13 Serial.print( ); Serial.println(master.begin()); Pos: -15316
14 Serial.print( ); Serial.println(slave®.attach(@, master)); Pos: -15316
15 motor = slave@.ciad4@2GetServo(1); Pos: -15316
16 motor->setCiA482Mode(CIA402_PP_MODE); Pos: -15316
17 Serial.print( ); Serial.println(master.start(1008000, ECAT_SYNC)); Pos: -15316
18 :
15 Serial.print( ); Serial.println(motor->enable()); Pos: -15316
20 motor->pp_SetMotionProfileType(®); // Linear ramp (trapezoidal profile) Pos: -15316
i | motor->pp_SetVelocity(10660); Pos: -15316
22 motor->pp_SetAcceleration(10600); Pos: -15316
23 motor->pp_SetDeceleration(10000); Pos: -15316
24 } Pos: -15316
%25 T Pos: -15316

void loop .

27 Serial.print( ); Egz: _iggig
28 Serial.println(motor->getPositionActualValue()); N
29 Pos: -15316
382 switch (pp_state) { Pos: -15316
n case @: if (motor->pp_Run{100008) == @) pp_state++; Pos: -15316
— . _ Pos: -15316

Pos: -15316 -
pos: -13316 Set the Baud-rate.

Pos: -15316
Pos: -15316 ‘
Pos:

| O inteseroil (O Show timestamp Mo line ending Il 15200 band j Clear ontput

If the EtherCAT communication config successful, Serial Monitor will print “0” of each EtherCAT

State, and “Enable: 0" for the motor state.

Begin: @
Slave: 0 |
Start: @
Enable: @

It will print the motor’s current position to the serial monitor.

Pos: -15330
Pos: -15316
Pos: -15316
Pos: -15316
Pos: -15316
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5.3.4.2 Three Axes

In this section, we will control three axes on the QEC-RTTMPS3S. For each axis, we read the current
position, continuously print it to the Serial Monitor, and use a simple state machine to move the
motors back and forth between two target positions.

The following program sets the QEC-R11MP3S into CiA402 Profile Position (PP) mode:
o EtherCAT Cycle Time: 1 millisecond
o EtherCAT Mode: ECAT_SYNC

The EthercatMaster object (“master”) represents the QEC-M-01, the EthercatDevice_QECR11MP3S
object (“slave0”) represents the QEC-R11MP3S, and the EthercatDevice_CiA402 *motor[MOTORS]
array stores three CiA402 motor instances for Motor 1, Motor 2, and Motor 3.

A. In Setup Function
In the setup() function, the program initializes communication, starts the EtherCAT MDevice, and
configures all three motors of the QEC-R11MP3S for CiA402 Profile Position (PP) mode.
Follow the steps below:
1. Initialize Serial Communication
o Start serial communication at a baud rate of 115200.
2. Start the EtherCAT MDevice
o Usethe begin() function to initialize the EtherCAT MDevice.
o Print the return value of begin() to the Serial Monitor for basic status checking.
3. Attach the QEC-R11MP3S EtherCAT SubDevice
o Usethe attach(@, master) function to attach the QEC-R11MP3S as slave0 to the
EtherCAT network.
o Print the return value of attach() to the Serial Monitor.
4. Get the CiA402 Motor Instances
o Call cia402GetServo(1), cia402GetServo(2), and cia402GetServo(3) and store
the returned pointers in the motor[0], motor[1], and motor[2] entries of the motor
array.
o Each pointer represents one axis on the QEC-R11MP3S.
5. Set the CiA402 Mode to Profile Position (PP) for All Axes
o Foreachindexifrom 0to MOTORS -1, call setCiA402Mode(CIA402_ PP_MODE);
o This configures all three axes to operate in Profile Position mode.
6. Start the EtherCAT MDevice
o Use start(1000000, ECAT_SYNC) to switch the EtherCAT state machine to the
OPERATIONAL state.
o The cycle time is set to 1,000,000 ns (1 ms) with ECAT_SYNC mode.
o Print the return value of start() to confirm that the transition to OPERATIONAL is
successful.
7. Enable All Three Motors
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o Foreach axis i, call motor[i]->enable() and print the result to the Serial Monitor.
o Each motor is now in the CIA402_OPERATION_ENABLED state.
8. Configure Profile Parameters (Common Settings for All Axes)
o For each axis i, set the motion profile parameters for Profile Position mode:
= Motion Profile Type: linear ramp (trapezoidal profile) using
motor[i]->pp_SetMotionProfileType(9);
= Profile Velocity: motor[i]->pp_SetVelocity(10000);
= Acceleration: motor[i]->pp_SetAcceleration(10000);
= Deceleration: motor[i]->pp_SetDeceleration(10000);

B. In Loop Function
In the 1oop() function, the current position of each motor is continuously printed on the Serial
Monitor, and a per-axis state machine is used to move all motors between +100,000 and -100,000
position units.
1. Position Monitoring
o For each axis i, the program reads the actual position with
motor[i]->getPositionActualValue()
and prints it in the format “Pos: i : <value>" on the Serial Monitor.
2. Per-Axis State Machine Logic
For each axis i, the pp_stateli] variable controls a simple four-state motion cycle:
o caseO(:
= Callmotor[i]->pp_Run(100000) to move the motor to the positive target
position (+100,000 units).
= When pp_Run() returns 0 (command accepted), increment pp_stateli] to
move to case 1.
o casel:
= Usemotor[i]->pp_IsTargetReached() to check whether the target has
been reached.
= When the function returns true, increment pp_state[i] to advance to case 2.
o case?2:
= Callmotor[i]->pp_Run(-100000) to move the motor to the negative target
position (-100,000 units).
=  When pp_Run() returns 0, increment pp_state[i] to advance to case 3.
o case3:
= Usemotor[i]->pp_IsTargetReached() to check whether the negative
target position has been reached.
= When the target has been reached, pp_stateli] is reset to 0 so the motion cycle
can repeat.
= The pp_done counter is incremented to indicate that this axis has completed
one full back-and-forth cycle.
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3. Cycle Synchronization
o After all axes are processed, the program checks whether pp_done equals MOTORS.
o When all three axes have completed one cycle, the program prints a newline, clears
pp_done, and resets all pp_statel[i] values to 0.
o This causes all three axes to start the next motion cycle from the same state.
4. Code Logic Summary
o Three axes are controlled using a common array of CiA402 motor pointers and
individual state variables.
o pp_Run() issues Profile Position commands for each axis.
o pp_IsTargetReached() is used to confirm that the commanded positions have been
reached.
o The three motors repeatedly move between +100,000 and -100,000 position units,
while their positions are continuously displayed on the Serial Monitor.

The example code is as follows:

#include "Ethercat.h"
#define MOTORS (3)

EthercatMaster master;
EthercatDevice QECR11MP3S slave®@;
EthercatDevice CiA402 *motor[MOTORS];

int pp_state[MOTORS] = {0};
int pp_done = 0;

void setup() {
Serial.begin(115200);

Serial.print("Begin: "); Serial.println(master.begin());
Serial.print("Slave: "); Serial.println(slave@.attach(@, master));

motor[@] = slave@.ciad02GetServo(l);
motor[1l] = slave@.ciad402GetServo(2);
motor[2] = slave@.ciad02GetServo(3);

for (int i = @; i < MOTORS; i++)
motor[i]->setCiA402Mode (CIA402 PP_MODE);

Serial.print("Start: "); Serial.println(master.start(1000000, ECAT _SYNC));

for (int 1 = @; i < MOTORS; i++) {

Serial.print("Enable "); Serial.print(i);
Serial.print(" : "); Serial.println(motor[i]->enable());
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motor[i]->pp_SetMotionProfileType(®); // Linear ramp (trapezoidal profile)
motor[i]->pp_SetVelocity(10000);

motor[i]->pp_SetAcceleration(10000);

motor[i]->pp_SetDeceleration(10000);

void loop() {
for (int i = @; i < MOTORS; i++) {
Serial.print("Pos: "); Serial.print(i);
Serial.print(" : "); Serial.println(motor[i]->getPositionActualValue());

switch (pp_state[i]) {
case 9: if (motor[i]->pp_Run(100000) == 0) pp_state[i]++;
break;
case 1: if (motor[i]->pp_IsTargetReached()) pp_state[i]++;

break;

case 2: if (motor[i]->pp_Run(-100000) == @) pp_state[i]++;
break;

case 3: if (motor[i]->pp_IsTargetReached()) pp_state[i] = ©; pp_done++;
break;

if (pp_done == MOTORS) {
pp_done = 0;
for (int i = @; i < MOTORS; i++)
pp_state[i] = ©;

*Note: Once the code is written, click on the toolbar to [+ compile, and to confirm that the
compilation is complete and error-free, you can click ! to upload. The program will run when the
upload is complete.

File Edit Sketch Tools Help

(v ]+)

sketch_dec16¢
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After you successfully upload the program to the QEC-M-01, you can open the Serial Monitor on
86Duino IDE. Please check the Serial baud rate is same as your setting.

,g pp-3a-1] 86Duino Coding 501 - a 52
File Edit Sketch Tools Help
HEETE Open Serial Monitor
N & COMG - o X
1 #include Send
2 #define MOTORS 3 .
3 Begin: 0
4 EthercatMaster master; Slave: 0
5 EthercatDevice_QECR11MP3S slave®; Start: 0
6 EthercatDevice_(iA402 *motor[MOTORSI; Enable 0 0]
7 Enable 1 : @
B int pp_state[MOTORS] = {0@}; Enable 2 : ©
) [ B S Pos: @ : 23230
: Pos: 1 : 35750
118 void setup() {
12 Serial.begin(1152€0); Pos: 2 : 36070
13 Pos: @ : 23260
14 Serial.print( ); Serial.println(master.begin()); Pos: 1 : 35772
15 Serial.print( ); Serial.println(slave@.attach(®, master)); Pos: 2 : 36084
16 motor[0] = slaved.ciad02GetServo(1); Pos: @ : 23260
17 motor[1] = slaved.ciad82GetServo(2); Pos: 1 : 35772
18 motor[2] = slaved.ciad402GetServo(3); . .
19 for (int i - 0; i < MOTORS; i++) Egzj é : ggggé
%l: motor[i]->setCiA482Mode(CIA402_PP_MODE); PDSg 1 35772
22 Pos: 2 : 36084
23 Serial.print( ); Serial.printin(master.start (1000000, ECAT_SYNC)); Pos: @ : 23260
24 Pos: 1 : 35772
258 for (int i = @; i < MOTORS; i++) { Pos: 2 : 36084
26 Serial.print( ); Serial.print(i); Pos: O : 23260
27 Serial.print( ); Serial. prlntln(motor[l] >enab1e()) Pos: 1 : 35772
28 motor[il->pp_SetMotionProfileType(@); Linear ramp (tr profile Pos: 2 : 36084
29 motor[il->pp_SetVelocity(10000); Pos: @ : 33260
30 motnr[i]—>pp_SetAcceleration(1ﬂﬂﬂﬂ); 053 '
31 motor[il->pp_SetDeceleration(10000); Pos: 1 : 35772
= - Pos: 2 : 36084
Pos: 0 : 23260 he B -r
pos: @ : 23260 Set the Baud-rate.
Pos: 2 : 36084
Pos: @ : 23260 .
Pos: 1 : 35772

[ Autoscroll [ Show timestamp Mo line ending I 115200 bavd I Clear ontput

QEC MO01 on COME

If the EtherCAT communication config successful, Serial Monitor will print “0” of each EtherCAT
State, and “Enable: 0" for the motor state.

Begin:
Slave:
Start:
Enable
Enable
Enable

NP e

e

It will prlnt the motor’s current position to the serial monitor.

Pos:

0 23230
Pos: 1 : 35750
Pos: 2 : 36070
Pos: @ : 23260
Pos: 1 : 35772
Pos: 2 : 36084
Pos: 0 : 23260
Pos: 1 : 35772
Pos: 2 : 36084
Pos: © : 23260
Pos: 1 : 35772
Pos: 2 : 360384
Pos: 0 : 23260
Pos: 1 : 35772
Pos: 2 : 36084
Pos: 0 : 23260
Pos: 1 : 35772
Pos: 2 : 360384
Pos: @ : 23260
Pos: 1 : 35772
Pos: 2 : 36084
Pos: 0 : 23260
Pos: 1 : 35772
Pos: 2 : 36084
Pos: @ : 23260
Pos: 1 : 35772
[J Antoscroll [ Show timestamp Mo line ending  ~ | | 115200 band Clear outpnt
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6.1 ESI (EtherCAT SubDevice Information) file

The ESI files contain information unique to the EtherCAT SubDevice Terminals in XML format. You
can load an ESlI file into the Support Software to easily allocate SubDevice Terminal process data
and other settings. The ESI files for QEC EtherCAT SubDevices are already installed in the Support
Software.

* Note: Ensuring Up-to-date Installation of the XML Device Description File (ESI)
To ensure smooth functioning, it is important to install the latest version of the XML device
description file in the EtherCAT MDevice software. The latest version of the XML device
description file can be downloaded from the QEC website.

https://www.gec.tw/

6.2 Object Dictionary

The object dictionary defined here shall be used complementary with ETG.5001 and ETG.1000.
. Device Profile: 402 Device Profile
. Modul Profile: 2 Servo

Usage Notes:

The PDO mapping object and SyncManager assignment object doesn't need to be defined. In
that case they are created automatically.

. The following objects are fixed included in the SSC and shall not be defined in the file: 0x1000,
0x1001, 0x1008, 0x1009, 0x1004a, 0x1010, 0x1011, 0x1018, Ox10F0, 0x10F1, Ox10F3, 0x1c00,
0x1¢c32, 0x1c33

. Entries less or equal one 8Bit shall not overlap byte borders.

*  Entries greater 8Bit shall always start at an exact word border.
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6.2.1 Standard Objects (0x1000-0x1FFF)

Index 0x1000 Device type

Device type.

Index Name Data type
1000 Device type UINT32

Index 0x1001 Error register

Error register.
Index Name Data type

1001 Error register UINTS8

Index 0x1008 Device name

Device name.
Index Name Data type
1008 Device name STRING

Table 4-1: Device Name

Type Device Name ‘
Stepper Motor Controller = QEC-ROOMP3S

without PoE QEC-ROOMP1S

Stepper Motor Controller A QEC-R11MP3S

with PoE QEC-R11MP1S

Index 0x1009 Hardware version
Hardware version.

Index Name Data type

1009 Hardware version STRING

Index 0x100A Software version

Software version.
Index Name Data type
100A Software version STRING

Flags
RO

Flags
RO

Flags
RO

Flags

RO

Flags
RO

ICOP Technology Inc.

Default
0x00040192 (262546)

Default
0x00 (0)

Default

Refer to following table.

Default
Depends on the version of

the product you have.

Default
1.10
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Index 0x1018 Identity
Identity objects.

Index Name

1018:0 Identity
1018:01 Vendor ID
1018:02 Product code
1018:03 Revision
1018:04 Serial number

Table 4-3: Product code

Model Name Product code

QEC-ROOMP3S 0x0086d0d9
QEC-ROOMP1S 0x0086d0e1
QEC-R11MP3S 0x0086d0d6
QEC-R11MP1S 0x0086d0de

Index Ox10F1 Error Settings

Error settings.

Index Name

10F1:0 Error Settings

10F1:01 Local Error Reaction
10F1:02 Sync Error Counter Limit

Index Ox10F8 Timestamp Object

Timestamp object.
Index Name

10F8 Timestamp Object

Data type
UINT8
UINT32
UINT32
UINT32
UINT32

Data type
UINT8
UINT32
UINT32

Data type
UINT64

Flags
RO
RO
RO
RO
RO

Flags
RO
RW
RW

Flags
RW P

ICOP Technology Inc.

Default

>4 <

0x00000BC3 (3011)
Refer to following table.
Depending by model.
0x00000001 (1)

Default

>2<
0x00000001 (1)
0x0004 (4)

Default
9E 04 CA F3 2000 00 00
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6.2.1.1 RxPDO Mapping Objects
RxPDO Mapping (0x1600 - 0x17FF).

ICOP Technology Inc.

If no RxPDO mapping object is defined the will be created automatically.

Index 0x1600 M1 Axis RX PDO Mapping0

RX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)

modes.

Index Name Data type Flags  Default
1600:0 M1 Axis RxPdoMapping0  UINT8 RO >4 <

1600:01 Subindex 001 UINT32 RO 0x6040:00, 16
1600:02  Sublndex 002 UINT32 RO 0x607A:00, 32
1600:03  Subindex 003 UINT32 RO 0x60FF:00, 32
1600:04  Subindex 004 UINT32 RO 0x6060:00, 8

Index 0x1604 M1 Axis RX PDO Mapping4
RX PDO Mapping for Profile Position (PP) mode.

Index Name Data type Flags Default
1604:0 M1 Axis RxPdoMapping4 UINTS8 RO >4 <

1604:01 Sublindex 001 UINT32 RO 0x6040:00, 16
1604:02 Subindex 002 UINT32 RO 0x607A:00, 32
1604:03  Sublndex 003 UINT32 RO 0x6081:00, 32
1604:04 Subindex 004 UINT32 RO 0x6083:00, 32

Description

Map control word.
Map target position.
Map target velocity.

Map mode of operation.

Description

Map control word.
Map target position.
Map profile velocity.

Map profile acceleration.
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Index 0x1610 M2 Axis RX PDO Mapping0

RX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)
modes.

Index Name Data type Flags  Default Description

1610:0 M2 Axis RxPdoMapping0d = UINT8 RO >4 <

1610:01 | Subindex 001 UINT32 RO 0x6840:00, 16 Map control word.
1610:02  Sublndex 002 UINT32 RO 0x687A:00, 32 Map target position.
1610:03  Subindex 003 UINT32 RO 0x68FF:00, 32 Map target velocity.
1610:04  Subindex 004 UINT32 RO 0x6860:00, 8 Map mode of operation.

Index 0x1614 M2 Axis RX PDO Mapping4
RX PDO Mapping for Profile Position (PP) mode.

Index Name Data type Flags Default Description

1614:0 M2 Axis RxPdoMapping4 = UINT8 RO >4< .

1614:01 Sublindex 001 UINT32 RO 0x6840:00, 16 Map control word.
1614:02 Subindex 002 UINT32 RO 0x687A:00, 32 Map target position.
1614:03 Subindex 003 UINT32 RO 0x6881:00, 32 Map profile velocity.
1614:04 Subindex 004 UINT32 RO 0x6883:00, 32 Map profile acceleration.

Index 0x1620 M3 Axis RX PDO Mapping0

RX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)
modes.

Index Name Data type Flags  Default Description

1620:0 M3 Axis RxPdoMapping0  UINT8 RO >4 < =

1620:01 Subindex 001 UINT32 RO 0x7040:00, 16 Map control word.
1620:02  Sublndex 002 UINT32 RO 0x707A:00, 32 Map target position.
1620:03  Subindex 003 UINT32 RO 0x70FF:00, 32 Map target velocity.
1620:04  Subindex 004 UINT32 RO 0x7060:00, 8 Map mode of operation.

Index 0x1624 M3 Axis RX PDO Mapping4
RX PDO Mapping for Profile Position (PP) mode.

Index Name Data type Flags  Default Description

1624:0 M3 Axis RxPdoMapping4 UINTS8 RO >4 <

1624:01 Subindex 001 UINT32 RO 0x7040:00, 16 Map control word.
1624:02 Subindex 002 UINT32 RO 0x707A:00, 32 Map target position.
1624:03 Subindex 003 UINT32 RO 0x7081:00, 32 Map profile velocity.
1624:04 Sublndex 004 UINT32 RO 0x7083:00, 32 Map profile acceleration.
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Index 0x1630 G code RX PDO Mapping0
RX PDO Mapping for G-code mode.

Index
1630:0
1630:01
1630:02
1630:03
1630:04
1630:05
1630:06

Name

G code RxPdoMapping0
Subindex 001

Subindex 002

Subindex 003

Subindex 004

Sublndex 005

Sublndex 006

Data type
UINT8
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO
RO
RO

Index 0x1631 G code RX PDO Mapping1
RX PDO Mapping for G-code machine objects.

Index
1631:0
1631:01
1631:02

Name

G code RxPdoMapping1
Subindex 001

Subindex 002

Data type
UINT8
UINT32
UINT32

Flags
RO
RO
RO

Index 0x1700: Empty RX PDO Mapping0

0x1700:

Index
1700:0
1700:01

Name
G code RxPdoMapping?2
Sublndex 001

Empty RX PDO MappingO.

Data type
UINTS8
UINT32

Flags
RO
RO

Default
>6<

0x50D0:00, 16

0x50D1:00, 208

0x50D9:00, 8

0x50CD:01, 64
0x50CD:02, 64
0x50CD:03, 64

Default

>2<
0x50D7:00, 8
0x50D8:00, 8

Default
>1 <

0x0000:00, 0

ICOP Technology Inc.

Description
Map G code header.
Map G code string.

Map emergency stop.

Map X axis Jog Command.
Map Y axis Jog Command.

Map Z axis Jog Command.

Description

Map machine servo on.

Map machine homing.

Description

Empty

If user only need to operate the M1 axis, object 0x1C12 could be set as:
Set 0x1C12:02 to 0x1700;
Set 0x1C12:03 to 0x1700;

PDO mapping for M2 and M3 will be replaced with zero-length PDO mappings. The total byte

length of output PDO Mapping will change from 33 to 11.

In G-code mode, default value of object 0x1C12:

PDO mapping 0x1700 is a padding for PDO mapping slots 2 and 3.

0x1C12:01 is 0x1630;
0x1C12:02 is 0x1700;
0x1C12:03 is 0x1700;
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6.2.1.2 TxPDO Mapping Objects

TxPDO Mapping (0x1AQO0 - 0x1BFF).
If no TXxPDO mapping object is defined the will be created automatically.

Index 0x1A00 M1 Axis TX PDO Mapping0
TX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)

modes.
Index
1A00:0
1A00:01
1A00:02
1A00:03
1A00:04
1A00:05
1A00:06

Name

M1 Axis TxPdoMapping0

Subindex 001
Subindex 002
Sublndex 003
Subindex 004
Subindex 005
Subindex 006

Data type
UINT8
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO
RO
RO

Index 0x1A04 M1 Axis TX PDO Mapping4
TX PDO Mapping for Profile Position (PP) mode.

Index
1A04:0
1A04:01
1A04:02
1A04:03
1A04:04

Name

M1 Axis TxPdoMapping4

Sublindex 001
Subindex 002
Sublndex 003
Subindex 004

Data type
UINT8
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO

Default

>6<
0x6041:00, 16
0x6064:00, 32
0x606C:00, 32
0x60E4:01, 32
0x60FD:00, 32
0x6061:00, 8

Default

>4 <
0x6041:00, 16
0x6064:00, 32
0x60E4:01, 32
0x60FD:00, 32

ICOP Technology Inc.

Description

Map status word.

Map actual position.

Map actual velocity.

Map additional position actual value.
Map digital inputs.

Map mode of operation display.

Description

Map status word.

Map actual position.

Map additional position actual value.

Map digital inputs.
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Index 0x1A10 M2 Axis TX PDO Mapping0
TX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)

modes.
Index
1A10:0
1A10:01
1A10:02
1A10:03
1A10:04
1A10:05
1A10:06

Name

M2 Axis TxPdoMapping0

Subindex 001
Subindex 002
Subindex 003
Subindex 004
Sublndex 005
Subindex 006

Data type

UINT8

UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO
RO
RO

Index O0x1A14 M2 Axis TX PDO Mapping4
TX PDO Mapping for Profile Position (PP) mode.

Index
1A14:0
1A14:01
1A14:02
1A14:03
1A14:04

Name

M2 Axis TxPdoMapping4

Subindex 001
Subindex 002
Sublndex 003
Subindex 004

Data type
UINT8
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO

Default

>6<
0x6841:00, 16
0x6864:00, 32
0x686C:00, 32
0x68E4:01, 32
0x68FD:00, 32
0x6861:00, 8

Default

>4 <
0x6841:00, 16
0x6864:00, 32
0x68E4:01, 32
0x68FD:00, 32

ICOP Technology Inc.

Description

Map status word.

Map actual position.

Map actual velocity.

Map additional position actual value.
Map digital inputs.

Map mode of operation display.

Description

Map status word.

Map actual position.

Map additional position actual value.

Map digital inputs.
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Index 0x1A20 M3 Axis TX PDO Mapping0
TX PDO Mapping for Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity (CSV)

modes.
Index
1A20:0
1A20:01
1A20:02
1A20:03
1A20:04
1A20:05
1A20:06

Name

M3 Axis TxPdoMapping0

Subindex 001
Subindex 002
Subindex 003
Subindex 004
Sublndex 005
Subindex 006

Data type

UINT8

UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO
RO
RO

Index 0x1A24 M3 Axis TX PDO Mapping4
TX PDO Mapping for Profile Position (PP) mode.

Index
1A24:0
1A24:01
1A24:02
1A24:03
1A24:04

Name

Z Axis TxPdoMapping4

Subindex 001
Subindex 002
Sublndex 003
Subindex 004

Data type
UINT8
UINT32
UINT32
UINT32
UINT32

Flags
RO
RO
RO
RO
RO

Default

>6<
0x7041:00, 16
0x7064:00, 32
0x706C:00, 32
0x70E4:01, 32
0x70FD:00, 32
0x7061:00, 8

Default

>4 <
0x7041:00, 16
0x7064:00, 32
0x70E4:01, 32
0x70FD:00, 32

ICOP Technology Inc.

Description

Map status word.

Map actual position.

Map actual velocity.

Map additional position actual value.
Map digital inputs.

Map mode of operation display.

Description

Map status word.

Map actual position.

Map additional position actual value.

Map digital inputs.
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Index 0x1A30 G code TX PDO MappingO
TX PDO Mapping for G-code mode.

Index

1A30:00
1A30:01
1A30:02
1A30:03
1A30:04
1A30:05
1A30:06

Name

G code TxPdoMapping0

Subindex 01
Subindex 02
Subindex 03
Subindex 04
Subindex 05
Subindex 06

Data type

UINT8

UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags

RO
RO
RO
RO
RO
RO

Index 0x1A31 G code TX PDO Mapping1
Additional TX PDO Mapping1 for G-code mode.

Index

1A31:00
1A31:01
1A31:02
1A31:03

Index 0x1A40 ENC TX PDO Mapping0
Encoder TX PDO MappingO.

Index

1A40:00
1A40:01
1A40:02
1A40:03
1A40:04
1A40:05
1A40:06

Name

G code TxPdoMapping1

Subindex 01
Sublndex 02
Sublndex 03

Name

Subindex 00
Subindex 01
Subindex 02
Subindex 03
Subindex 04
Sublindex 05
Sublindex 06

Data type
UINT8
UINT32
UINT32
UINT32

Data type
UINT8
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

Flags

RO
RO
RO
RO

Default

>8<
0x50E0:00, 16
0x50E1:00, 8
0x50E2:01, 64
0x50E2:02, 64
0x50E2:03, 64
0x50E3:00, 8

Default

>3<
0x60FD:00, 32
0x68FD:00, 32
0x70FD:00, 32

ICOP Technology Inc.

Description

Map G-code statusword.
Map machine status.

Map actual position of X axis.
Map actual position of Y axis.
Map actual position of Z axis.

Map Home Inputs.

Description

Digital Inputs for M1 and ENC_1
Digital Inputs for M2 and ENC_2
Digital Inputs for M3 and ENC_3

Flags

RO
RO
RO
RO
RO
RO

Default

>6<
0x5024:01, 8
0x5024:02, 8
0x5024:03, 8
0x502A:01, 32
0x502A:02, 32
0x502A:03, 32

Description

Map ENC_1 Status
Map ENC_2 Status
Map ENC_3 Status
Map ENC_1 Counts
Map ENC_2 Counts
Map ENC_3 Counts
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Index 0x1B00: Empty TX PDO Mapping0
Empty TX PDO MappingO0.

Index Name Data type Flags Default Description
1B00:00 Subindex 00 UINT8 RO 1
1B00:01 Sublindex 01 UINT32 RO 0x0000:00, 0

If user only need to operate the M1 axis, object 0x1C13 could be set as:

e Set 0x1C13:02 to 0x1BOO0;

*  Set 0x1C13:03 to 0x1BQOO;
PDO mapping for M2 and M3 will be replaced with zero-length PDO mappings. The total byte
length of output PDO Mapping will change from 72 to 34.

In G-code mode, default value of object 0x1C13:

e 0x1C13:01 is OxTA30;

e 0x1C13:02is OxT1A31;

* 0x1C13:03 is 0x1A40;

* 0x1C13:04 is 0x1BOO;
PDO mapping 0x1B00 is a padding for PDO mapping slot 4. It can also be used to replace
mappings 0x1A31 and 0x1A40.
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6.2.1.3 Sync Manager Objects

Sync Manager Objects.

Index 0x1C00 Sync manager type

SyncManager type.

Index
1C00:0
1C00:01
1C00:02
1C00:03
1C00:04

Name

Sync manager type

Subindex 001
Subindex 002
Sublndex 003
Sublindex 004

Index 0x1C12 SM2 assignment
SyncManager 2 Assignment. RX PDO Assign.

If this object is not defined it will be created automatically.

Index
1C12:0

1C12:01
1C12:02
1C12:03

Name

RX PDO Assign

Sublindex 01
Sublndex 02
Sublndex 03

Data type
UINTS8

UINT16
UINT16
UINT16

Index 0x1C13 SM3 assignment
SyncManager 3 Assignment. TX PDO Assign.

If this object is not defined it will be created automatically.

Index

1C13:00

1C13:01
1C13:02
1C13:03
1C13:04

Name

TX PDO Assign

Subindex 01
Subindex 02
SublIndex 03
Subindex 04

Data type Flags
UINT8 RO
UINT32 RO
UINT32 RO
UINT32 RO
UINT32 RO

Data type
UINT8
UINT8
UINT8
UINT8
UINT8

Flags
RO

RO, wr_preop
RO, wr_preop
RO, wr_preop

Flags
RO
RO
RO
RO
RO

Default

>3<

CiA-402 Mode
0x1600
0x1610
0x1620

Default

>4 <

CiA-402 Mode
0x1AQ0
0x1A10
0x1A20
0x1A40

ICOP Technology Inc.

Default
>4 <

0x01 (1)
0x02 (2)
0x03 (3)
0x04 (4)

G-code Mode
0x1630
0x1632
0x1632

G-code Mode
0x1A30
Ox1A31
0x1A40
0x1B00
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Index 0x1C32 SM Output Parameters

SM output parameters.

Index
1C32:0
1C32:01
1C32:02
1C32:03

1C32:04

1C32:05
1C32:06
1C32:07
1C32:08
1C32:09
1C32:0A
1C32:0B
1C32:0C
1C32:0D
1C32:0E
1C32:0F
1C32:10
1C32:11
1C32:12
1C32:20

Name

SM output parameter
Synchronization Type
Cycle Time

Subindex 003
Synchronization Types
supported

Minimum Cycle Time
Calc and Copy Time
Subindex 007

Get Cycle Time

Delay Time

Sync0 Cycle Time
SM-Event Missed
Cycle Time Too Small
Shift Time Too Short
Subindex 014
Sublindex 015
Sublindex 016
Subindex 017
Sublindex 018

Sync Error

Data type
UINT8
UINT16
UINT32

UINT16

UINT32
UINT32
UINT16
UINT32
UINT32
UINT16
UINT16

BOOL

Flags
RO
RW
RO

RO

RO
RO

RW
RO
RW
RO
RO

RO

ICOP Technology Inc.

Default

>32<

0x0000 (0)
0x00000000 (0)

0x001F (31)

0x0003D090 (250000)
0x00004E20 (20000)
0x0000 (0)
0x00000000 (0)
0x00000000 (0)
0x0000 (0)

0x0000 (0)

FALSE
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Index 0x1C33 SM input parameters

SM input parameters.

Index
1C33:0
1C33:01
1C33:02
1C33:03
1C33:04

1C33:05
1C33:06
1C33:07
1C33:08
1C33:09
1C33:0A
1C33:0B
1C33:0C
1C33:0D
1C33:0E
1C33:0F
1C33:10
1C33:11
1C33:12
1C33:20

Name

SM input parameter
Synchronization Type
Cycle Time

Subindex 003
Synchronization Types
supported

Minimum Cycle Time
Calc and Copy Time
Subindex 007

Get Cycle Time

Delay Time

Sync0 Cycle Time
SM-Event Missed
Cycle Time Too Small
Shift Time Too Short
Subindex 014
Sublindex 015
Sublindex 016
Subindex 017
Sublindex 018

Sync Error

Data type
UINT8
UINT16
UINT32

UINT16

UINT32
UINT32
UINT16
UINT32
UINT32
UINT16
UINT32

BOOL

Flags
RO
RW
RO

RO

RO
RO

RW
RO
RW
RO
RO

RO

ICOP Technology Inc.

Default

>32<

0x0000 (0)
0x00000000 (0)

0x001F (31)

0x0003D090 (250000)
0x000088B8 (35000)
0x0000 (0)
0x00000000 (0)
0x00000000 (0)
0x0000 (0)

0x0000 (0)

FALSE
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6.2.2 Manufacturer Objects (0x5000-0x5FFF)

Manufacturer Objects (0x5000-0x5FFF).

Index 0x5xxn Manufacturer Objects

Device Information Objects.

Index
5000
5001
5002
5003
5004
5005
5006:0

5006:01
5006:02
5006:03
5006:04
5007:0

5007:01
5007:02

Name
SP_Voltage
SP_Current
PP_Voltage
PP_Current
Temperature
BoxStatus

OrderIinformation

Customer
OrderNo
InvNo
DelyDate
MTBF
WorkingHours

BootTimes

Data type
UINT16
UINT16
UINT16
UINT16
INT16
UINT8

STRING(6)
STRING(8)
STRING(11)
STRING(4)

INT32
INT32

Flags
RW
RW
RW
RW
RW
RO

RO
RO
RO
RO

RO
RO

Default

0
0
0
0
0
0

7878787878
78787878787878
78787878787878787878
787878

>2<

ICOP Technology Inc.

Description
Read SP Voltage
Read SP Current
Read PP Voltage
Read PP Current
Read Temperature
Read Order
Information
Customer

Order No

Inv No

Dely Date

MTBF

Working Hours

Boot Times
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ICOP Technology Inc.

6.2.2.1 Motor Objects

Motor objects.

Index 0x5010 Pulse Period

Pulse period.
Index Name Data type Flags Default
5010 PulsePeriod UINT32 RO 0x00000010 (16)

Index 0x5011 Motor Pulse

Position distance of motor full rotation. If set 16 micro-steps per full step and use stepper motor
features a 1.8° step angle, Motor Pulse should be set to 360/1.8*16 = 3200.

Index Name Data type Flags Default

5011:0 Motor Pulse UINT8 RO >3<

5011:01 M1 UINT32 RO, wr_preop 0x00000C80 (3200)
5011:02 M2 UINT32 RO, wr_preop 0x00000C80 (3200)
5011:03 M3 UINT32 RO, wr_preop 0x00000C80 (3200)

Index 0x5012 Initialize EEPROM

MP3S can restore object setting to EEPROM. Write corresponding value to object 0x5012 will
initialize EEPROM:

e 0x1108: initialize common objects

e 0x1104: initialize objects of CiA-402

e 0x1100: initialize objects of G-code mode

Index Name Data type Flags Default

5012 Initialize EEPROM UINT16 RW 0x0000 (0)

Storable Objects: The item data for the items in the following list will be stored in the device’s
SPIROM and will not need to be reset after a power restart.

Common CiA-402 G-code

0x5011  0x607C 0x707C 0x5030

0x5014  0x607D  0x707D  0x50D3

0x5020 0x607E = 0x707E 0x50D4

0x5021 0x6080 | 0x7080 ' 0x50D5

0x5022  0x687C 0x50FD
0x5023 0x687D Ox50FE
0x5027  0x687E 0x50DB
0x5028 0x6880 0x50DC
0x5029 0x5031
0x50FA 0x50CA
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Index 0x5013 Set Actual POS

Set motor actual position value.

Index
5013:0
5013:01
5013:02
5013:03

Name Data type
Set Actual POS UINT16
M1 INT32
M2 INT32
M3 INT32

Index 0x5014 Velocity Unit

Vel unit is a configurable speed unit. If 0x5014:01 is 0, it means vel unit = pulse counts, and 1
means vel unit = rpm.
M1 represents the setting of axis 0 (6000h to 67FFh) in CiA-402 mode. M2 represents the setting
of axis 1 (6800h to 6FFFh). M3 represents the setting of axis 2 (7000h to 77ffh).

Index

5014:00
5014:01
5014:02
5014:03

Name Data Type
Subindex 00 UINT8
M1 UINT8
M2 UINT8
M3 UINT8

Index 0x5020 ENC Mode

MP3S includes 3 encoder input interfaces. The encoder input interface allows user to set the
received signal format. Object 0x5020 has 3 sub-objects, used to set the signal format of the 3
encoder input interfaces.

Index
5020:0
5020:01
5020:02
5020:03

Name Data type
ENC Mode UINT8
ENC_1 UINT8
ENC_2 UINT8
ENC_3 UINT8

Input signal waveforms:

Mode Code

MODE_STEP_DIR
MODE_CWCCW
MODE_AB_PHASE
MODE_STEP_DIR_x2
MODE_CWCCW_x2
MODE_AB_PHASE_x2
MODE_AB_PHASE_x2

0
1

2
5
6
7

Any other

Flags

RW
RW
RW
RW

Flags

RO
RW
RW
RW

Flags

RO
RW
RW
RW

ICOP Technology Inc.

Default
>3<
0x0000 (0)
0x0000 (0)
0x0000 (0)

Default
>3<

0

0

0

Default
>3<
0x07 (7)
0x07 (7)
0x07 (7)
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Index 0x5021 ENC Digital Filter

Unit of ENC Digital Filter is 10 nanoseconds. If set ENC Digital Filter to 100, encoder interface will
delay sampling for 1000 ns after rising/falling edge trigger.

Index Name Data type Flags Default

5021:0 ENC Digital Filter UINT8 RO >3<

5021:01 ENC_1 UINT32 RW 0x00000064 (100)
5021:02 ENC_2 UINT32 RW 0x00000064 (100)
5021:03 ENC_3 UINT32 RW 0x00000064 (100)

Index 0x5022 ENC Control Byte

Encoder Control Byte.

Index Name Data type Flags Default
5022:0 ENC Control Byte UINT8 RO >3<
5022:01 ENC_1 UINT8 RW 0x07
5022:02 ENC_2 UINTS8 RW 0x07
5022:03 ENC_3 UINT8 RW 0x07

Set signal polarity for pin A, B and Z. If set Input Polarity to 1, low level is considered signal 0 and
high level is considered signal 1.
If set ENC Index Reset to 1, encoder value will be reset to 0 when zero index triggers.
[7-4 3 p) 1 0
ENC Input Polarity

Reserved = ENC Index Reset
Input Z Polarity | Input B Polarity | Input A Polarity

Index 0x5023 ENC Range

Set an upper bound value of encoder counter. When the counter value increases up to the upper
bound, then back to zero. Otherwise, When the counter value decrease to the lower bound, then
back to max value.

Index Name Data type Flags Default

5023:0 ENC Range UINT8 RO >3<

5023:01 ENC_1 UINT32 RW Ox7FFFFFFF (2147483647)
5023:02 ENC_2 UINT32 RW Ox7FFFFFFF (2147483647)
5023:03 ENC_3 UINT32 RW Ox7FFFFFFF (2147483647)
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Index 0x5024 ENC Status

Encoder Status.

Index Name Data type Flags Default
5024:0 ENC Status UINT8 RO >3<
5024:01 ENC_1 UINT8 RO 0
5024:02 ENC_2 UINT8 RO 0
5024:03 ENC_3 UINT8 RO 0

When device reset encoder value to 0 due to zero index, IDX-Reset bit would be set to 1.
When the encoder value increase up to the upper bound, then back to zero, PCNT-OV will be set 1.
When the encoder value decrease to 0, then back to max value, PCNT-UV will be set to 1.
All bits are automatically cleared after one cycle.
7 [6 - 2] 1 (]
IDX-Reset Reserved PCNT-OV PCNT-UV

Index 0x5025 ENC Write

Writing object 0x5025 would set encoder value to writing value. Additional position encoder value
(0x60E4/0x68E4/ 0x70E4) would be updated to the same value.

Index Name Data type Flags Default
5025:0 ENC Write UINT8 RO >3<
5025:01 ENC_1 INT32 WO 0
5025:02 ENC_2 INT32 WO 0
5025:03 ENC_3 INT32 WO 0
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Index 0x5026 Step Loss Compensation

Step Loss Compensation settings of X/Y/Z.
0 indicates disabled, 1 indicate enabled.

Index Name Data Type Flags Default
5026:00 Subindex 00 UINT8 RO >3<
5026:01 X UINT8 RW 0
5026:02 Y UINT8 RW 0
5026:03 Z UINT8 RW 0

Step Loss Compensation has the following features: Compare the POS_FB of the M1/M2/M3 axis

with the Actual Position (0x50E2) of the X/Y/Z axis.
When all axes stop moving, if the error of any comparison is greater than one motor step, the
G-code machine will execute following steps:

1. Correct the Actual Position to POS_FB;

2. Use the previous Actual Position (expected G-code position) as the target position;

3. Move to the target position at half the speed set by Self Starting SPD (0x50CA).

The value of POS_FB is equal to the following function:
* POS_FB = ENC_Counts x FB_Scale + FB_Offset
e ENC_Counts: Refer to object ENC_Counts (0x502A).
»  FB_Scale: Refer to object FB_Scale (0x5028).
»  FB_Offset: Refer to object FB_Offset (0x5029).

Index 0x5027 MAX POS Error

When Step Loss Compensation is enabled, if the error between POS_FB and Actual Position
exceeds MAX POS Error, a software emergency stop is initiated.

Index Name Data Type Access Unit Default
5027:00 Subindex 00 UINT8 RO >3<
5027:01 X REAL64 RW mm 0.0 %1
5027:02 Y REAL64 RW mm 0.0 *1
5027:03 Z REAL64 RW mm 0.0 %1

*1 Factory setting is 0, but setting would be stored in EEPROM after writing.
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Index 0x5028 FB_Scale

Scale parameter used to convert encoder counts to POS_FB.
POS_FB = ENC_counts x FB_Scale + FB_Offset

Index Name Data Type Access Unit Default
5028:00 Subindex 00 UINT8 RO >3<
5028:01 M1 REAL64 RW mm/counts 1.0 *1
5028:02 M2 REAL64 RW mm/counts 1.0 *1
5028:03 M3 REAL64 RW mm/counts 1.0 *1

*1 Factory setting is 1.0, but setting would be stored in EEPROM after writing.

In CiA-402 mode, FB_Scale used to convert encoder counts to Additional position encoder
value(60E4h, 68E4h, 70E4h).
APEV = ENC_counts x FB_Scale + FB_Offset

Index Name Data Type Access Unit Default
5028:00 Subindex 00 UINT8 RO >3<
5028:01 M1 REAL64 RW counts/counts 1.0 *1
5028:02 M2 REAL64 RW counts/counts 1.0 *1
5028:03 M3 REAL64 RW counts/counts 1.0 *1

*1 Factory setting is 1.0, but setting would be stored in EEPROM after writing.

Index 0x5029 FB_Offset

Offset parameter used to convert encoder counts to POS_FB.
POS_FB = ENC_counts x FB_Scale + FB_Offset

Index Name Data Type Access Unit Default
5029:00 Subindex 00 UINT8 RO >3<
5029:01 M1 REAL64 RW counts 0.0
5029:02 M2 REAL64 RW counts 0.0 #
5029:03 M3 REAL64 RW counts 0.0

*1 Factory setting is 0, but setting would be stored in EEPROM after writing.

Index 0x502A ENC_Counts
Encoder counts of encoder interface ENC_1, ENC_2 and ENC_3.

Index Name Data Type Access Unit Default
502A:00 Subindex 00 UINTS8 RO >3<
502A:01 ENC_T INT32 RO enc counts 0
502A:02 ENC_2 INT32 RO enc counts 0
502A:03 ENC_3 INT32 RO enc counts 0
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Index 0x5030 Home Direction

Set homing direction.
Index Name Data type Flags Default
5030 Home Direction UINT8 RW 0

Bits 0, 1, and 2 of the object's Home Direction (0x5030) are set in G-code mode to indicate the
direction for finding the mechanical origin.
7-3 2 1 0
Reserved = Z direction Y direction X direction
0: negative | 0: negative | 0: negative

1: positive | 1: positive | 1: positive

Index 0x5031 Home Priority

When set to Homing, the execution order of each axis starts with Homing from the axis with the
highest set value.

e 0x5031.1: Order number of X-axis;

e 0x5031.2: Order number of Y-axis;

e 0x5031.3: Order number of Z-axis.

Index Name Data type Flags Default
5031:0 Home Priority -

5031:1 X UINTS8 RW 0x03
5031:2 Y UINTS8 RW 0x02
5031:3 z UINT8 RW 0x01

Index 0x50C0 Machine Mode

When MP3S is running in G-code mode, it can be switched to JOG mode via Machine Mode
(0x50C0):
e 0: Normal G-code machine;
* 1:J0OG Mode.
Index Name Data type Flags Default
50C0:00 MachineMode UINTS8 RW 0x00
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6.2.2.2 G code Objects
G code machine support G code G54 ~ G59.

Index 0x50C1 G54 Work Offset

User can use object 0x50C1 to set the offset of work coordinate G54 relative to the Machine
Home.

e 0x50C1.1: Offset of G54 X-axis relative to Machine Home;

e 0x50C1.2: Offset of G54 Y-axis relative to Machine Home;

e 0x50C1.3: Offset of G54 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C1:00 Subindex 00 UINT8 RO >3<
50C1:01 X REAL64 RW mm 0.0
50C1:02 Y REAL64 RW mm 0.0
50C1:03 Z REAL64 RW mm 0.0

Index 0x50C2 G55 Work Offset

User can use object 0x50C2 to set the offset of work coordinate G55 relative to the Machine
Home.

e 0x50C2.1: Offset of G55 X-axis relative to Machine Home;

e 0x50C2.2: Offset of G55 Y-axis relative to Machine Home;

e 0x50C2.3: Offset of G55 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C2:00 Subindex 00 UINT8 RO >3<
50C2:01 X REAL64 RW mm 0.0
50C2:02 Y REAL64 RW mm 0.0
50C2:03 Z REAL64 RW mm 0.0

Index 0x50C3 G56 Work Offset

User can use object 0x50C3 to set the offset of work coordinate G56 relative to the Machine
Home.

e 0x50C3.1: Offset of G56 X-axis relative to Machine Home;

e 0x50C3.2: Offset of G56 Y-axis relative to Machine Home;

e 0x50C3.3: Offset of G56 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C3:00 Subindex 00 UINTS8 RO >3<
50C3:01 X REAL64 RW mm 0.0
50C3:02 Y REAL64 RW mm 0.0
50C3:03 z REAL64 RW mm 0.0
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Index 0x50C4 G57 Work Offset

User can use object 0x50C4 to set the offset of work coordinate G57 relative to the Machine
Home.

e 0x50C4.1: Offset of G57 X-axis relative to Machine Home;

e 0x50C4.2: Offset of G57 Y-axis relative to Machine Home;

e 0x50C4.3: Offset of G57 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C4:00 Subindex 00 UINT8 RO >3<
50C4:01 X REAL64 RW mm 0.0
50C4:02 Y REAL64 RW mm 0.0
50C4:03 Z REAL64 RW mm 0.0

Index 0x50C5 G58 Work Offset

User can use object 0x50C5 to set the offset of work coordinate G58 relative to the Machine
Home.

e 0x50C5.1: Offset of G58 X-axis relative to Machine Home;

e 0x50C5.2: Offset of G58 Y-axis relative to Machine Home;

e 0x50C5.3: Offset of G58 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C5:00 Subindex 00 UINT8 RO >3<
50C5:01 X REAL64 RW mm 0.0
50C5:02 Y REAL64 RW mm 0.0
50C5:03 z REAL64 RW mm 0.0

Index 0x50C6 G59 Work Offset

User can use object 0x50C6 to set the offset of work coordinate G59 relative to the Machine
Home.

e 0x50C6.1: Offset of G59 X-axis relative to Machine Home;

e 0x50C6.2: Offset of G59 Y-axis relative to Machine Home;

e 0x50C6.3: Offset of G59 Z-axis relative to Machine Home.

Index Name Data Type Access Unit Default
50C6:00 Subindex 00 UINTS8 RO >3<
50C6:01 X REAL64 RW mm 0.0
50C6:02 Y REAL64 RW mm 0.0
50C6:03 z REAL64 RW mm 0.0
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Index 0x50CA Self Starting SPD

ICOP Technology Inc.

This parameter sets the speed the motor can reach directly without acceleration. If the motor
manufacturer provides this parameter, the user can use it directly; otherwise, the user must set it

manually.

*  0x50CA.1: Stepper motor auto-start speed for M1;

*  0x50CA.2: Stepper motor auto-start speed for M2;

e  0x50CA.3: Stepper motor auto-start speed for M3.

Index Name
50CA:00 Subindex 00
50CA:01 M1
50CA:02 M2
50CA:03 M3

Data Type Access
UINT8 RO
REAL64 RW
REAL64 RW
REAL64 RW

Unit

rpm
rpm

rpm

*1 Factory setting is 60, but setting would be stored in EEPROM after writing.

Index 0x50CB Jog Increment

Default
>3<
60.0*
60.0*
60.0*"

If the jog is in jog mode, writing a jog increment to an object via the mailbox will move that axis
one distance, specified by the jog increment.

*  0x50CB.1: X-axis jog increment;
*  0x50CB.2: Y-axis jog increment;
*  0x50CB.3: Z-axis jog increment;

Index Name
50CB:00 Subindex 00
50CB:01 X

50CB:02 Y

50CB:03 z

Data Type Access
UINT8 RO
REAL64 RW
REAL64 RW
REAL64 RW

Unit

mm
mm

mm

Default
>3<
0.0

0.0

0.0

* Notes about jog mode: The movement distance in jog mode is still limited by the Position Limit
(0x50D5) unless the Enable Position Limit (0x50DD) is turned off to 0; After receiving a jog
increment in jog mode, a new jog increment cannot be sent before reaching the specified position,
and the Mailbox will reply with Abort Codes 0x19.
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Index 0x50CC Jog Function

Set the Jog execution mode: 0 for jog mode, 1 for continuous mode;
e  0x50CC.1: Jog execution mode for the X-axis;
e 0x50CC.2: Jog execution mode for the Y-axis;
e  0x50CC.3: Jog execution mode for the Z-axis.

Index Name Data Type Access Default
50CC:00 Subindex 00 UINT8 RO >3<
50CC:01 X UINT8 RW 0
50CC:02 Y UINT8 RW 0
50CC:03 Z UINT8 RW 0

Index 0x50CD Jog Command

In continuous mode, if the value is greater than zero, it will continuously move at a constant speed
in the positive direction at half the Self Starting SPD (0x50CA); if the value is less than zero, it will
continuously move at a constant speed in the negative direction at half the Self Starting SPD
(0x50CA).

e 0x50CD.1: Jog Command for the X-axis;

e 0x50CD.2: Jog Command for the Y-axis;

e 0x50CD.3: Jog Command for the Z-axis.

Index Name Data Type Access Default
50CD:00 Subindex 00 UINT8 RO >3<
50CD:01 X REAL64 RW 0.0
50CD:02 Y REAL64 RW 0.0
50CD:03 Z REAL64 RW 0.0
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Index 0x50D0 G Code Header

Transmit G-code via PDO: 0x50D0 and 0x50D1 are designed to transmit G-code via PDO.
Index Name Data type Flags Default
50D0 G Code Header UINT16 RW 0x0000 (0)

The header of the G code string data during PDO transmission. The functions of each bit in the
header are as follows:
[1I5-9] 8 [7 - 5] 4 [3-0]

Reserved = Finish Reserved 0dd Even String Segment Number

*  Finish: If the string is the last string of G code in the line, Finish must be set to 1.

After receiving Finish as 1, the Controller will assemble the string and start parsing the G
code.

e 0dd Even: Specify whether the number of G code lines in the transmission is an odd or even
number. Changing the parity bit is equivalent to ending the transmission of the G code in that
line. If Finish has not been executed, all previously transmitted strings will be discarded.

e  String Segment Number: String Segment Number valid values are 1~14.

* Transmit G-code via PDO: 0x50D0 and 0x50D1 are designed to transmit G-code via PDO.

Index 0x50D1 G Code string

Transmit G-code via PDO: 0x50D0 and 0x50D1 are designed to transmit G-code via PDO.
Object for PDO transmission, the object type is string (26 bytes).

Index Name Data Type Access Default
50D1 G Code string STRING(26) RW

* Transmit G-code via PDO: 0x50D0 and 0x50D1 are designed to transmit G-code via PDO.

Examples of PDO transmitting G-code:
If string length is less than 26 (25 characters + ‘\0’), G-code can transmit completely in one PDO.

0 0x0000 0x0000
1 0x0101 | G1X100.0 F1536.0 0x0000
2 0x0101 G171 X100.0 F1536.0 0x000F
3 0x0111 | G1Y50.0 F768.0 0x000F
4 0x0111 @ G1Y50.0F768.0 0x001F
5 0x0101 | G1 X0.0Y0.0 F1536.0 0x001F
6 0x0101 @ G1 X0.0Y0.0 F1536.0 0x000F
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PDO Cycle 0x50D0 0x50D1

0x0000
0x0001
0x0001
0x0002
0x0002
0x0103
0x0103

o o~ WOWN =2, O

O0x50EOQ

0x0000
"G2 X2000000.0 Y2000000.0 " | 0x0000
"G2 X2000000.0 Y2000000.0 * = 0x0001
“Z100.0 12000000.0 JO.O F1" | 0x0001
“Z100.0 12000000.0 JO.0 F1"  0x0002
“536.0" 0x0002
“536.0" 0x000F

ICOP Technology Inc.

If string length is over than 26 (G2 X2000000.0 Y2000000.0 Z100.0 12000000.0 J0.0 F1536.0),
G-code must be divided into multiple segments and transmitted in multiple PDO cycles.
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Index 0x50D3 Max Velocity

The components of the feed rate (e.g. GO F600.0) on the X, Y, and Z axes are Fx, Fy, and Fz. The

relationship between them is:
Feed-rate = sqrt(Fx*Fx + Fy*Fy + Fz*Fz)

In G-code mode, in order to avoid the X-Y-Z motors losing step due to too high feed-rate, the user

can set the maximum feed-rate of the X-Y-Z motors through Max Velocity.

Index Name Data Type Access Unit Default
50D3:00 Max Velocity UINT8 RO >3<
50D3:01 X axis REAL64 RW mm/s 24000.0
50D3:02 Y axis REAL64 RW mm/s 24000.0
50D3:03 Z axis REAL64 RW mm/s 24000.0

The Max Velocity of the X-axis is Fxmax. When Fx exceeds Fxmayx, the feed-rate will be
recalculated according to the following formula:

* R=Fxmax/Fx

« feed-ratenew = sqrt(Fxmax * Fxmax + Fy*R * Fy*R + Fz*R * Fz*R)

Index 0x50D4 Max Acceleration

Set the acceleration to the feed-rate and the deceleration to stop moving.
Index Name Data Type Access Unit Default
50D4 Max Acceleration REAL64 RW mm/s? 180000.0

Index 0x50D5 Position Limit

The command position specified by the G-code cannot exceed the range set by Position Limit. For
example, if Xmin is 0.0 and "G1 X-10.0 Y5.0 Z 5.0" is executed, the actual position moved to is (0.0,

5.0, 5.0).

Index Name Data Type Access Unit Default
50D5:00 Position Limit UINTS8 RO >6<
50D5:01 Min of X axis REAL64 RW mm 0.0
50D5:02 Max of X axis REAL64 RW mm 100.0
50D5:03 Min of X axis REAL64 RW mm 0.0
50D5:04 Max of X axis REAL64 RW mm 100.0
50D5:05 Min of X axis REAL64 RW mm 0.0
50D5:06 Max of X axis REAL64 RW mm 100.0
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Index 0x50D6 Homing Speed

Set the moving speed of the X, Y and Z axes when searching for the machine zero point.

Index Name Data Type Access Unit Default
50D6:00 Homing Speed UINT8 RO >3<
50D6:01 X axis REAL64 RW mm / min

50D6:02 Y axis REAL64 RW mm / min

50D6:03 Z axis REAL64 RW mm / min

Index 0x50D7 Servo On

Change G-code machine to Servo-On or Servo-Off. When Servo-Off, G-code cannot be received and
Homing cannot be executed.

Definition of 0x50D7:
e 0: Servo-Off
o 1: Servo-On

Index Name Data type Flags Default
50D7 Servo On UINT8 RW 0x00 (0)
Index 0x50D8 Home

Set 0x50D8 will execute searching machine zero point. Motor will rotate in the direction specified
by object 0x5030 until home switch is triggered.

Definition of 0x50D8:

e 0 — 2:Start homing

e 2 — 0:Stop homing

Index Name Data type Flags Default
50D8 Home UINT8 RW 0x00 (0)

Index 0x50D9 Emergency Stop

Set 0x50D9 will execute Emergency Stop. After entering Emergency Stop, motor will stop
outputting torque and discard all G-code commands. In order to exit Emergency Stop, Clear EMG
Stop should be executed.

Definition of 0x50D9:

e 0: Allow Clear EMG Stop to be executed

*  4:Enter or stay in Emergency Stop state

Index Name Data type Flags Default
50D9 Emergency Stop UINT8 RW 0x00 (0)
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Index 0x50DA Clear EMG Stop
When object 0x50D9 equals 0, set 0x50DA will execute Clear EMG Stop.

Definition of Ox50DA:

e  0: Nothing

* 1:Execute Clear EMG Stop

Index Name Data type Flags Default
S50DA Clear EMG Stop UINT8 RW

When the Controller enters Emergency Stop, it will stop acting and will no longer receive any
instructions other than Clear EmgStop. To leave Emergency Stop, Clear EmgStop must be
executed; And when the hardware EmgStop Input pin is high and the object Emergency Stop
(0x50D9) is also 0, changing the content of the object Clear EmgStop (0x50DA) from 0 to 1 will
execute Clear EmgStop to leave the Emergency Stop.

Index 0x50DB Default Feedrate

If feed-rate is never specified, feed-rate is equal to the value of 0x50DB.

If first G-code is “G1 X10.0” and the value of 0x50DB is 1000, X-axis motor will rotate with “G1
X10.0 F1000.0".

Index Name Data Type Access Unit Default
50DB Default feed rate REAL64 RW mm / min 0

When parsing the G Code string, if the G Code string does not contain Feed-rate, and the
previously sent G Code string also does not contain Feed-rate, G Code Controller will use the
setting of the object Default Feedrate as Feed-rate. ;

The unit of Default Feedrate is mm per minute, and the object data type is REAL64.

Index 0x50DC Default Homing SPD

Object 0x50DC provide a default value of Homing Speed(0x50D6). The value of 0x50D6 will be set

to the value of 0x50DC after G-code machine boots.

Index Name Data Type Access Unit Default
50DC:00 Subindex 00 UINT8 RO >3<
50DC:01 X axis REAL64 RW mm / min 0
50DC:02 Y axis REAL64 RW mm / min 0
50DC:03 Z axis REAL64 RW mm / min 0
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Index 0x50DD Enable Position Limit

When Enable Position Limit is enabled, the target position of G-code will be limited by the position
limit (0x50D5).

Setting object 0x50DD can enable/disable position limit:

* 0:disable position limit

* 1:enable position limit

Index Name Data type Flags Default

50DD Enable Position Limit UINT8 RW 0x01 (1)
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Index 0x50EQ G code Statusword
Object 0x50EOQ provide a G-code Statusword.

Index Name Data type Flags Default
50EOQ G code Statusword UINT16 RW 0x0000 (0)
Bit Definition:

[15-8] 5 4 [3-0]

Error Code Discard 0dd Even @ String Segment Counter

Bit Description:

Error Code: After changing the Finish bit of G Code Header to 1, the Error Code of G Code
Statusword will be refreshed to display the processing results of G ocde:

- 0: No error, G code has been received successfully

- 1: The trajectory planning buffer is full, keep Finish at 1 and wait for the Error Code to

clear to 0, or change Odd Even to reset the string transmission

- 2:Finish received in Servo Off state, G code reception failed

- 3:Finish received in Emergency Stop state, G code reception failed
Failure to receive the G code will not clear the previously transmitted string. After the error
state is resolved, directly change the Finish bit to 1 to try processing the G code again.
Discard: If Finish is not executed successfully, if the odd or even number of G code lines
changes, the transmitted string will be discarded and Discard will be changed to 1.
0dd Even: Displays whether the current number of rows is an odd or even number. This bit
reflects the odd or even number of rows specified by the MDevice, and the controller will not
change it by itself.
String Segment Counter: String Segment Counter represents the number of G code strings
that have been written.

Using PDO to transmit a line of G code usually requires multiple transmissions. String Segment is
used to allow the user to control the progress of transmitting multiple G code strings and the
Controller to return the number of G code strings received. When the Controller replies, the String
Segment Counter is When 0x0f, it means that the transmitted single line of G code has been
successfully processed.

If the String Segment Counter is n (0~13), the String Segment Number must be n+1 for the
Controller to receive the new string.

n+1

String Segment Number Sting Segment Counter Action

n Receive string to FIFO

Any other Skip
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Discard Bit of 0x50EO:

If Odd Even bit of 0x50D0 changed before finish bit of 0x50D0 is set to 1, discard bit of 0x50EQ

would be set to 1.

PDO Cycle 0x50D0 0x50D1

0x0000

0x0001 | "G2 X2000000.0 Y2000000.0
0x0001 "G2 X2000000.0 Y2000000.0 *
0x0011 | "G1 X2000000.0 Y2000000.0
0x0011  "G1 X2000000.0 Y2000000.0 *
0x0112 | “F1500.0"

0x0112  “F1500.0”

o o~ WOWN =2, O

0x50E0

0x0000
0x0000
0x0001
0x0001
0x0031
0x0011
0x001F

ICOP Technology Inc.
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Index 0x50E1 Machine Status
Object 0x50E1 provide a Machine Status.

Index Name Data type Flags Default

50E1 Machine Status UINTS8 RW 0x00 (0)

Bit Definition:

[7-4 3 2 1 0 |

Reserved Emergency Stop Is Moving Homing attained Servo

On/Off

If this bit is 1, it means that the If Is Moving is 1, it means | After Homing is 0: Servo
EmgStop of the software or hardware | that any axis motorisina | completed, this bit Off, 1:
has been pressed down. To clear moving state, and 0 changes to 1. After Servo
EmgStop, Clear EmgStop must be means that each XYZ Home (0x50D8) is Oon.
executed and the EmgStop pin of the axis is in a stationary cleared to 0, this bit is
hardware must be pulled up. state. cleared to 0.

Bit Description:

Bit Definition Description
0 Servo On/Off 0: Servo Off, 1: Servo On.
1 Homing attained 0: Homing has not been executed yet or the motors have not reached the limit switch.

1: The motors reach the limit switch.
2 | Is Moving 0: The motors of XYZ axes stop rotating.
1: The motors of XYZ are rotating.
3 Emergency Stop 0: Machine is in normal state.
1: Machine is in EmergencyStop state.
4 X POS Error Exceeds = When this bit is 1, it indicates that an X-axis event has occurred Position Error Exceeds -
Y POS Error Exceeds | When this bit is 1, it indicates that an X-axis event has occurred Position Error Exceeds -

6 Z POS Error Exceeds = When this bit is 1, it indicates that an X-axis event has occurred Position Error Exceeds -

Bits - POS Error Exceeds:

Conditions for setting POS Error Exceeds to 1: The G-code Machine is in the isMoving state, and
the error between POS_FB and Actual Position exceeds MAX POS Error;

Conditions for setting POS Error Exceeds to 0: Clear EMG Stop is executed.
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Index O0x50E2 Actual Position

Read-only file, returns the position of the three axes of XYZ in mm.

Index Name Data Type Access Unit Default
50E2:00 Subindex 00 UINTS8 RO >3<
50E2:01 X axis REAL64 RO mm 0
50E2:02 Y axis REAL64 RO mm 0
50E2:03 Z axis REAL64 RO mm 0

Index Ox50E3 Limit Inputs

The input status of the XYZ three-axis Home Switch is 0, indicating that the Home Switch is not

triggered, and 1, indicating that it is triggered. The signal input source of the XYZ Home Switch is

determined according to the setting of the object MotorMapping (0x50FB).

Index Name Data type Flags Default
50E3 Limit Inputs UINT8 RO -

Bit Definition:

[7-3] 2 1 0

Reserved @ Z limit ' Y limit X limit
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Index 0x50FA Motor Feedback Source

Set the source for calculating ENC_Counts in the POS_FB of axes M1, M2, and M3. 1 represents

selecting the ENC_1 interface, 2 represents selecting the ENC_2 interface, and 3 represents

selecting the ENC_3 interface. If set to a value other than 1/2/3, objects 0x60E4/0x68E4/0x70E4

will no longer be updated. In G-code mode, because POS_FB is no longer updated, enabling the

Step Loss Compensation function and executing G-code may cause Max POS Exceeds.

Index Name Data Type Access Default
50FA:00 Subindex 00 UINT8 RO >3<
50FA:01 M1 UINT8 RW 1%
50FA:02 M2 UINT8 RW 2 *1
50FA:03 M3 UINT8 RW 3+*

*1 Factory setting is 1/2/3, but setting would be stored in EEPROM after writing.

Index 0x50FB Motor Mapping

By default, X-axis corresponds to the M1 motor interface, Y-axis corresponds to M2, Z-axis
corresponds to M3. Writing object 0x50FB and then rebooting device will swap the motor
mappings.

Index Name Data type Flags Default
50FB Motor Mapping UINT8 RW 0x00 (0)

Value Description:
Cousors s Vs Zavs |

0 M1 M2 M3
1 M1 M3 M2
2 M2 M1 M3
3 M2 M3 M1
4 M3 M1 M2
5 M3 M2 M1

When Servo is powered on, it will read the SPI ROM through the EEPROM Lib and set the initial

value of the Motor Mapping. Subsequent writing to the Motor Mapping will only change the
storage content of the SPI ROM. The Motor Mapping and reading results will not change.
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Index Ox50FC Device Profile

When the value of object 0x50FC is 1, MP3S receives G-code and interpolates the 3-axis motor
rotation.

If the value of 0x50FC is not 1, MP3S is a 3-axis CiA-402 device.

Index Name Data type Flags Default
50FC Device Profile UINT8 RW 0x00 (0)

When Servo is powered on, it will read the SPI ROM through the EEPROM Lib and set the initial
value of Device Profile (0x50FC). 1 represents G code Controller mode, 0 (except 1) represents
CiA-402 Servos mode;

Writing to the Device Profile (0x50FC) after booting will only change the address content of the
SPI ROM where the Device Profile is stored. The results of Servo mode and reading the Device
Profile will not change.

Index O0x50FD Reverse Direction

In G-code mode, the forward and reverse rotation of the motor can be defined. If the value of
object 0x50FD is 0, the motor direction is the default direction. If 1, the motor direction is reversed.
This object can only be set when Servo-Off.

Index Name Data type Flags Default
50FD:0 Reverse Direction UINTS8 RO >3<
50FD:01 X axis UINT8 RW 0x00 (0)
50FD:02 Y axis UINT8 RW 0x00 (0)
50FD:03 Z axis UINT8 RW 0x00 (0)

Index Ox5S0FE Pulse of per millimeter

Position unit of G-code command is mm, and one pulse count will cause the motor to rotate one
micro-step. Object 0x50FE is the ratio that converts mm to pulse counts. For example, if
Ox50FE:01 is 33.6, "G1 X13.0” will cause X-axis motor to rotate 436 micro-steps.

Index Name Data Type Access Unit Default
50FE:00 Subindex 00 UINTS8 RO 3
50FE:01 X axis REAL64 RW counts 1.0
50FE:02 Y axis REAL64 RW counts 1.0
50FE:03 Z axis REAL64 RW counts 1.0

*1 Factory setting is 1.0, but setting would be stored in EEPROM after writing.
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Index 0x50FF G Code command

MP3S supports receiving G-code via mailbox. Writing G-code string to object 0x50FF instructs
MP3S to execute this G-code when Servo-On. String length should be less than 63 characters.
Index Name Data type Flags Default
50FF G Code command STRING (64) RW -
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6.2.3 Especial Objects (0x6000-0xFFFF)

For especial objects description.

6.2.3.1

Index
603F
6040
6041
6060
6061
6064
606C
607A
607B
607B:01
607B:02
607C
607D
607D:01
607D:02
607E
6080
6081
6083
6098
6099
6099:01
6099:02
609A
60B0
60B1
60B8
60B9
60BA
60BB
60C2

CiA-402 Objects

For the definitions of Velocity Unit and Counts, please refer to the description of object Velocity
Unit 0x5014.

Name

Error Code

Controlword

Statusword

Modes of operation

Modes of operation display
Position actual value
Velocity Actual Value
Target position

Position range limit

Min

Max

Home offset

Software position limit

Min position limit

Max position limit

Polarity

Max motor speed

Profile velocity

Profile acceleration
Homing method

Homing speed

Speed for searching switch
Speed for searching zero
Homing acceleration
Position offset

Velocity offset

Touch probe function
Touch probe status

Touch probe position 1 positive value
Touch probe position 1 negative value

Interpolation time period

Data Type
UINT16
UINT16
UINT16
INT8
INT8
INT32
INT32
INT32

INT32
INT32
INT32

INT32
INT32
UINT8
UINT32
UINT32
UINT32
INT32

UINT32
UINT32
UINT32
INT32
INT32
UINT16
UINT16
INT32
INT32

Access
ro

rw

ro

rw

ro

ro

ro

r'w

r'w
r'w

r'w

rw
r'w

rw

r'w
r'w
r'w
ro
ro

ro

ICOP Technology Inc.

Unit

counts
vel unit

counts

counts
counts

counts

counts

counts

RPM
counts /s

counts / s2

vel unit
vel unit
vel unit/ s
counts

vel unit

enc counts

enc counts

Default

o O O o o o o o

-2147483648
2147483647

0

-2000000000
2000000000

0
300

QEC-RXXMP3S User Manual

Ver.2.2 January, 2026

119



60C2:01
60C2:02
60D5
60D6
60E3
60E3:01
60E3:02
60E3:03
60E3:04
60E3:05
60E4
60E4:01
60EF
60FD
60FF
6502

Interpolation time period value
Interpolation time index

Touch probe 1 positive edge counter
Touch probe 1 negative edge counter

Supported homing methods

Additional position encoder value
First additional position

Motor resolution

Digital inputs

Target velocity

Supported drive modes

UINT8
INT8
UINT16
UINT16

INT8
INT8
INT8
INT8
INT8

INT32
UINT32
UINT32
INT32
UINT32

r'w

r'w

ro

ro

ro

ro

ro

ro

ro

ro

ro

ro

r'w

ICOP Technology Inc.

enc counts

vel unit

0
0
0
0

19
20
21
22
37

3200
0
0

0x000001A1
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6.2.3.2 Index 0x6nnx Input Data of the Module (0x6000 - 0x6FFF)

ICOP Technology Inc.

For Index 0x6000 - 0x6FFF, the input data of the EtherCAT SubDevice module.

Index 0x603F Error Code

Error code.

Index Name Data type
603F Error Code UINT16

Index 0x6040 Controlword

Control word.
Index Name Data type
6040 Controlword UINT16

Index 0x6041 Statusword

Status word.
Index Name Data type
6041 Statusword UINT16

Index 0x605A Quick stop option code

Quick stop option code.
Index Name Data type
605A Quick stop option code INT16

Index 0x605B Shutdown option code

Shutdown option code.
Index Name Data type
605B Shutdown option code INT16

Index 0x605E Fault reaction option code

Fault reaction option code.
Index Name Data type
605E Fault reaction option code  INT16

Flags
RO

Flags
RW

Flags
RO

Flags
RW

Flags
RW

Flags
RW

Default
0x0000 (0)

Default
0x0000 (0)

Default
0x0000 (0)

Default
0x0000 (0)

Default
0x0000 (0)

Default
0x0000 (0)
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Index 0x6060 Modes of operation

Write the modes of operation.
Index Name Data type

6060 Modes of operation INT8

Index 0x6061 Modes of operation display

Modes of operation display.
Index Name

6061 Modes of operation display

Index 0x6064 Position actual value

Position actual value.
Index Name Data type

6064 Position actual value INT32

Index 0x606C Velocity Actual Value

Velocity actual value.
Index Name Data type

606C Velocity Actual Value INT32

Flags
RW

Data type
INT8

Flags
RO

Flags
RO

ICOP Technology Inc.

Default
0
Flags Default
RO 0x00
Default
0x00000000
Default
0x00000000
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Index 0x607A Target position

Mandatory if Cyclic-Synchronous Position (CSP) Mode is supported.
Index Name Data type Flags Default
607A Target position INT32 RW 0x00000000

Index 0x607B Position Range Limit

Position Range Limit applies to rotating outputs with a disk as the output end. In speed mode,
when the Position actual value exceeds the maximum value of Position Range Limit, the Position
actual value will overflow from the minimum value of Position Range Limit and continue to
increase in the direction of speed.

Index Name Data type Flags Default
607B:0 Position range limit = RO >2<
607B:01 Min INT32 RW -2147483648
607B:02 Max INT32 RW 2147483648

If the Position Range Limit is 0~359, and the previous cycle's actual Position value was 350, while
the motor performed 12 counts during the previous cycle, then the current cycle's actual Position
value will be 2. Conversely, if the previous cycle's actual Position value was 1, while the motor
performed -2 counts during the previous cycle, then the current cycle's actual Position value will be
359.

Index 0x607C Home offset

Set Home Position.
Index Name Data type Flags Default
607C Home offset INT32 RW 0x00

Index 0x607D Software position limit

Set Position Limit. Recommended if Cyclic-Synchronous Position (CSP) Mode is supported.

Index Name Data type Flags Default
607D:0 Software position limit - - -

607D:01 Min position limit INT32 RO, wr_preop 0x88CA6C00
607D:02 Max position limit INT32 RO, wr_preop 0x77359400
Index 0x607E Polarity

Polarity, save to EEPROM.

Index Name Data type Flags Default

607E Polarity UINT8 RW 0x00 (0)
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Index 0x6080 Max motor speed

Set Max motor speed.
Index Name Data type
6080 Max motor speed UINT32

Index 0x6081 Profile velocity

Profile velocity. Can’t be zero.
Index Name Data type
6081 Profile velocity UINT32

Index 0x6083 Profile acceleration

Profile acceleration. Can't be zero.
Index Name Data type
6083 Profile acceleration UINT32

Index 0x6085 Quick stop deceleration

Quick stop deceleration. Can't be zero.
Index Name Data type
6085 Quick stop deceleration UINT32

Index 0x608B Velocity notation index

Velocity notation index.
Index Name Data type

608B Velocity notation index INT8

Index 0x608C Velocity dimension index

Velocity dimension index.
Index Name Data type
608C Velocity dimension index UINTS8

Flags
RW

Flags
RW

Flags
RW

Flags
RW

Flags
RW

Flags
RW

ICOP Technology Inc.

Default
0x0000012C (300)

Default
0x00000001 (1)

Default
0x00000001 (1)

Default
0x00000001 (1)

Default

Default
0xA4 (164)
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Index 0x6098 Homing method

Specify the return-to-origin method.

Possible values are: 19, 20, 21, 22, and 37. Set other values and perform a return to origin.

If this occurs, a homing error occurs, and 1 is returned to Bit13: Homing error of statusword.
Index Name Data type Flags Default
6098 Homing method INT8 RW

Reference to the switching edge of the home switch without the index pulse.

With methods 19 and 20 (equivalent to methods 3 and 4), the left switching edge of the home
switch is used as reference:

1

-
-

With methods 21 and 22 (equivalent to methods 5 and 6), the right switching edge of the home
switch is used as reference:

1

22 |

2

fodd
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With method 37, homing on the current position.

This method is mandatory if homing mode is supported.

In this method, the position sensor information (converted into user-defined position units) shall
be taken to be the home position. This method does not require the drive device to be in an
operational enabled state.

At the home position (i.e., after the homing process), the position actual value (6064h) is
calculated as follows: Position actual value (6064h) = Home offset (607Ch).

For more details, please refer to the CiA402 specification by the "CAN in Automation" organization,
which has changed it.
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Index 0x6099 Homing speed

Homing speed. Can't be zero.

Index Name Data type Flags
6099:0 Homing speed UINT8 RO
6099:01 Speed for searching switch UINT32 RW
6099:02 Speed for searching zero UINT32 RW

Index 0x609A Homing acceleration

Homing acceleration. Can't be zero.
Index Name Data type Flags
609A Homing acceleration UINT32 RW

Index 0x60B0 Position offset

Position offset.
Index Name Data type Flags
60B0 Position offset INT32 RW

Index 0x60B1 Velocity offset

Velocity offset.
Index Name Data type Flags
60B1 Velocity offset INT32 RW

Index 0x60B8 Touch probe function

Set Touch probe.
Index Name Data type Flags
60B8 Touch probe function UINT16 RW

Index 0x60B9 Touch probe status

Touch probe status.
Index Name Data type Flags
60B9 Touch probe status UINT16 RW

Index 0x60BA Touch probe position 1 positive value

Touch probe position 1 positive value.
Index Name Data type

60BA Touch probe position 1 positive value INT32

ICOP Technology Inc.

Default

>2<
0x00000001 (1)
0x00000001 (1)

Default
0x00000001 (1)

Default
0

Default
0

Default
0x0000 (0)

Default
0x0000 (0)

Flags Default
RO 0
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Index 0x60BB Touch probe position 1 negative value

Touch probe position 1 negative value.

ICOP Technology Inc.

Index Name Data type Flags Default
60BB Touch probe position 1 negative value INT32 RO 0
Index 0x60C2 Interpolation time period

Interpolation time period.

Index Name Data type Flags Default

60C2:0 Interpolation time period - -

60C2:01 Interpolation time period value  UINT8 RW 0x00 (0)

60C2:02 Interpolation time index INT8 RW 0

Index 0x60D5 Touch probe 1 positive edge counter

Touch probe 1 positive edge counter.

Index Name Data type Flags Default
60D5 Touch probe 1 positive edge counter UINT16 RO 0x0000 (0)
Index 0x60D6 Touch probe 1 negative edge counter

Touch probe 1 negative edge counter.

Index Name Data type Flags Default
60D6 Touch probe 1 negative edge counter UINT16 RO 0x0000 (0)
Index 0x60E3 Supported homing methods

List of the homing methods supported by the drive.

Index Name Data type Flags Default
60E3:0 Supported homing methods - - -
60E3:01 - INT8 RO 19
60E3:02 s INT8 RO 20
60E3:03 - INT8 RO 21
60E3:04 s INT8 RO 22
60E3:05 - INT8 RO 37
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Index O0x60E4 Additional position encoder value

G-code is an object shared with CiA-402 mode and returns the encoder input of the M1 axis, M2

axis, and M3 axis.

Index Name Data type Flags Default
60E4:0 Additional position encoder value - - -
60E4:01 First additional position INT32 RO

Index Ox60EF Motor resolution

Motor resolution.
Index Name Data type Flags Default

60EF Motor resolution UINT32 RO 0x00000C80 (3200)

Index Ox60FD Digital inputs

Digital Input 0x60FD/0x68FD/0x70FD are objects defined by the CiA-402 specification. Bits 16-31
are manufacturer-defined functions. In QEC-RXXMP3S, these custom bits are used to indicate the

input status of the encoder interface.
Index Name Data type Flags Default
60FD Digital inputs UINT32 RO 0x00000000 (0)

Among them:
* Bits 16-19 in object 0x60FD respond to the input status of encoder interface ENC_T1
e Bits 16-19 in object 0x68FD respond to the input status of encoder interface ENC_2
e Bits 16-19 in object 0x70FD respond to the input status of encoder interface ENC_3

Bit Description:
[3-0] CiA-402 bits

16 ENC pin A The encoder pin A input state is 0 for low potential and 1 for high potential.
17 ENC pin B The encoder pin B input state is 0 for low potential and 1 for high potential.
18 ENC pin Z The encoder pin Z input state is 0 for low potential and 1 for high potential.

19 ENC Input Dir The current direction of the encoder signal count: a positive bit is 0 and a negative bitis 1. A

positive direction means the last signal pulse was +1, and a negative direction means the

last signal pulse was -1.

20 EMG Stop Emergency Stop input pin status.
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Index Ox60FF Target velocity

Mandatory if Profile Velocity (PV) or Cyclic Synchronous Velocity (CSV) Modes are supported.
Index Name Data type Flags Default
60FF Target velocity INT32 RW 0

Index 0x6502 Supported drive modes

Supported drive modes. Bit7 (csp) and Bit8 (csv) are set.
Index Name Data type Flags Default
6502 Supported drive modes UINT32 RO 0x000001A1 (417)
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Index 0x6840 Controlword

Control word.
Index Name Data type Flags
6840 Controlword UINT16 RW

Index 0x6841 Statusword

Status word.
Index Name Data type Flags
6841 Statusword UINT16 RO

Index 0x6860 Modes of operation

Write the modes of operation.
Index Name Data type Flags
6860 Modes of operation INT8 RW

Index 0x6861 Modes of operation display

Modes of operation display.
Index Name Data type

6861 Modes of operation display INT8

Index 0x6864 Position actual value

Position actual value.
Index Name Data type Flags
6864 Position actual value INT32 RO

Index 0x686C Velocity Actual Value

Velocity actual value.
Index Name Data type Flags
686C Velocity Actual Value INT32 RO

Index 0x687A Target position

Mandatory if Cyclic Synchronous Position (CSP) Mode is supported.
Index Name Data type Flags
687A Target position INT32 RW

ICOP Technology Inc.

Default
0x0000 (0)

Default
0x0000 (0)

Default
0

Flags
RO

Default

Default
0

Default
0

Default
0
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Index 0x687C Home offset

Home offset.
Index Name Data type Flags Default
687C Home offset INT32 RW 0

Index 0x687D Software position limit

Set Position Limit. Recommended if Cyclic Synchronous Position (CSP) is supported.

Index Name Data type Flags Default
687D:0 Software position limit - - -

687D:01 Min position limit INT32 RO, wr_preop 0x88CA6C00
687D:02 Max position limit INT32 RO, wr_preop 0x77359400
Index 0x687E Polarity

Polarity. Save to EEPROM.

Index Name Data type Flags Default

687E Polarity UINT8 RW 0x00 (0)

Index 0x6880 Max motor speed

Set Max motor speed.
Index Name Data type Flags Default
6880 Max motor speed UINT32 RW 0x0000012C (300)

Index 0x6881 Profile velocity

Profile velocity. Can’t be zero.
Index Name Data type Flags Default
6881 Profile velocity UINT32 RW 0x00000001 (1)

Index 0x6883 Profile acceleration

Profile acceleration. Can't be zero.
Index Name Data type Flags Default
6883 Profile acceleration UINT32 RW 0x00000001 (1)

Index 0x688B Velocity notation index

Velocity notation index.
Index Name Data type Flags Default
688B Velocity notation index INT8 RW 0
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Index 0x688C Velocity dimension index

Velocity dimension index.
Index Name Data type Flags Default
688C Velocity dimension index UINT8 RW 0xA4 (164)

Index 0x6898 Homing method

Same as Object 0x6098 usage, please refer to Index 0x6098 Homing method.

Index Name Data type Flags Default
6898 Homing method INT8 RW 0

Index 0x6899 Homing speed

Home speed. Can't be zero.

Index Name Data type Flags Default

6899:0 Homing speed - - -

6899:01 Speed for searching switch UINT32 RW 0x00000001 (1)
6899:02 Speed for searching zero UINT32 RW 0x00000001 (1)

Index 0x689A Homing acceleration

Homing acceleration. Can't be zero.
Index Name Data type Flags Default
689A Homing acceleration UINT32 RW 0x00000001 (1)

Index 0x68B0 Position offset

Position offset.
Index Name Data type Flags Default
68B0 Position offset INT32 RW 0

Index 0x68B1 Velocity offset

Velocity offset.
Index Name Data type Flags Default
68B1 Velocity offset INT32 RW 0

Index 0x68B8 Touch probe function

Touch probe function.
Index Name Data type Flags Default
68B8 Touch probe function UINT16 RW 0x0000 (0)
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Index 0x68B9 Touch probe status

Touch probe status.

ICOP Technology Inc.

Index Name Data type Flags Default

68B9 Touch probe status UINT16 RW 0x0000 (0)

Index 0x68BA Touch probe position 1 positive value

Touch probe position 1 positive value.

Index Name Data type Flags Default
68BA Touch probe position 1 positive value INT32 RO 0
Index 0x68BB Touch probe position 1 negative value

Touch probe position 1 negative value.

Index Name Data type Flags Default
68BB Touch probe position 1 negative value INT32 RO 0
Index 0x68C2 Interpolation time period

Interpolation time period.

Index Name Data type Flags Default
68C2:0 Interpolation time period - - -

68C2:01 Interpolation time period value UINTS RW 0x00 (0)
68C2:02 Interpolation time index UINTS8 RW 0

Index 0x68D5 Touch probe 1 positive edge counter

Touch probe 1 positive edge counter.

Index Name Data type Flags Default
68D5 Touch probe 1 positive edge counter UINT16 RO 0x0000 (0)
Index 0x68D6 Touch probe 1 negative edge counter

Touch probe 1 negative edge counter.

Index Name Data type Flags Default
68D6 Touch probe 1 negative edge counter UINT16 RO 0x0000 (0)
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Index 0x68E3 Supported homing methods
List of the homing methods supported by the drive.

Index Name Data type Flags Default
68E3:0 Supported homing methods - - -
68E3:01 - INT8 RO 19
68E3:02 = INT8 RO 20
68E3:03 - INT8 RO 21
68E3:04 = INT8 RO 22
68E3:05 - INT8 RO 37

Index 0x68E4 Additional position encoder value

Additional position encoder value.

Index Name Data type Flags Default
68E4:0 Additional position encoder value = - -
68E4:01 First additional position INT32 RO

Index Ox68EF Motor resolution

Motor resolution.
Index Name Data type Flags Default
68EF Motor resolution UINT32 RO 0x00000C80 (3200)

Index O0x68FD Digital inputs

Same as index 0x60FD. Please refer to Index 0x60FD Digital Inputs.

Index Name Data type Flags Default
68FD Digital inputs UINT32 RO 0x00000000 (0)

Index Ox68FF Target velocity

Mandatory if Profile Velocity (PV) or Cyclic Synchronous Velocity (CSV) is supported.
Index Name Data type Flags Default
68FF Target velocity INT32 RW 0

Index 0x6D02 Supported drive modes

Supported drive modes.
Index Name Data type Flags Default
6D02 Supported drive modes UINT32 RO 0x000001A1 (417)
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6.2.3.3 Index 0x7nnx Output Data of the Module (0x7000 - Ox7FFF)
For Index 0x7000 - 0x7FFF, the output data of the EtherCAT SubDevice module.

Index 0x7040 Controlword

Control word.
Index Name Data type Flags
7040 Controlword UINT16 RW

Index 0x7041 Statusword

Status word.
Index Name Data type Flags
7041 Statusword UINT16 RO

Index 0x7060 Modes of operation

Write the modes of operation.
Index Name Data type Flags
7060 Modes of operation INT8 RW

Index 0x7061 Modes of operation display

Modes of operation display.
Index Name Data type
7061 Modes of operation display INT8

Index 0x7064 Position actual value

Position actual value.
Index Name Data type Flags
7064 Position actual value INT32 RO

Index 0x706C Velocity Actual Value

Velocity actual value.
Index Name Data type Flags
706C Velocity Actual Value INT32 RO

Index 0x707A Target position

Mandatory if Cyclic Synchronous Position (CSP) Mode is supported.
Index Name Data type Flags
707A Target position INT32 RW

Default
0x0000 (0)

Default
0x0000 (0)

Default
0

Flags Default
RO 0

Default

Default
0

Default
0
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Index 0x707C Home offset

Set Home Position.
Index Name Data type Flags Default
707C Home offset INT32 RW 0

Index 0x707D Software position limit

Set Position Limit. Recommended if Cyclic Synchronous Position (CSP) Mode is supported.

Index Name Data type Flags Default
707D:0 Software position limit - - -

707D:01 Min position limit INT32 RO, wr_preop 0x88CA6C00
707D:02 Max position limit INT32 RO, wr_preop 0x77359400
Index 0x707E Polarity

Polarity. Save to EEPROM.

Index Name Data type Flags Default

707E Polarity UINT8 RW 0x00 (0)

Index 0x7080 Max motor speed

Set Max motor speed.
Index Name Data type Flags Default
7080 Max motor speed UINT32 RW 0x0000012C (300)

Index 0x7081 Profile velocity

Profile velocity. Can’t be zero.
Index Name Data type Flags Default
7081 Profile velocity UINT32 RW 0x00000001 (1)

Index 0x7083 Profile acceleration

Profile acceleration. Can't be zero.
Index Name Data type Flags Default
7083 Profile acceleration UINT32 RW 0x00000001 (1)

Index 0x708B Velocity notation index

Velocity notation index.
Index Name Data type Flags Default
708B Velocity notation index INT8 RW 0
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Index 0x708C Velocity dimension index

Velocity dimension index.
Index Name Data type Flags Default
708C Velocity dimension index UINTS8 RW 0xA4 (164)

Index 0x7098 Homing method

Same as Object 0x6098 usage, please refer to Index 0x6098 Homing method.

Index Name Data type Flags Default
7098 Homing method INT8 RW 0

Index 0x7099 Homing speed

Homing speed. Can't be zero.

Index Name Data type Flags Default

7099:0 Homing speed - - -

7099:01 Speed for searching switch UINT32 RW 0x00000001 (1)
7099:02 Speed for searching zero UINT32 RW 0x00000001 (1)

Index 0x709A Homing acceleration

Homing acceleration. Can't be zero.
Index Name Data type Flags Default
709A Homing acceleration UINT32 RW 0x00000001 (1)

Index 0x70B0 Position offset

Position offset.
Index Name Data type Flags Default
70B0 Position offset INT32 RW 0

Index 0x70B1 Velocity offset

Velocity offset.
Index Name Data type Flags Default
70B1 Velocity offset INT32 RW 0

Index 0x70B8 Touch probe function

Set Touch probe.
Index Name Data type Flags Default
70B8 Touch probe function UINT16 RW 0x0000 (0)
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Index 0x70B9 Touch probe status

Touch probe status.

ICOP Technology Inc.

Index Name Data type Flags Default

70B9 Touch probe status UINT16 RW 0x0000 (0)

Index 0x70BA Touch probe position 1 positive value

Touch probe position 1 positive value.

Index Name Data type Flags Default
70BA Touch probe position 1 positive value INT32 RO 0
Index 0x70BB Touch probe position 1 negative value

Touch probe position 1 negative value.

Index Name Data type Flags Default
70BB Touch probe position 1 negative value INT32 RO 0
Index 0x70C2 Interpolation time period

Interpolation time period.

Index Name Data type Flags Default
70C2:0 Interpolation time period - - -
70C2:01 Interpolation time period value UINT8 RW 0x00 (0)
70C2:02 Interpolation time index INT8 RW 0

Index 0x70D5 Touch probe 1 positive edge counter

Touch probe 1 positive edge counter.

Index Name Data type Flags Default
70D5 Touch probe 1 positive edge counter UINT16 RO 0x0000 (0)
Index 0x70D6 Touch probe 1 negative edge counter

Touch probe 1 negative edge counter.

Index Name Data type Flags Default
70D6 Touch probe 1 negative edge counter UINT16 RO 0x0000 (0)
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Index 0x70E3 Supported homing methods
List of the homing methods supported by the drive.

Index Name

70E3:0 Supported homing methods
70E3:01 -

70E3:02 =

70E3:03 -

70E3:04 =

70E3:05 -

Index 0x70E4 Additional position encoder value

Additional position encoder value.

Index Name
70E4:0 Additional position encoder value
70E4:01 First additional position

Index 0x70EF Motor resolution

Motor resolution.
Index Name Data type
70EF Motor resolution UINT32

Index 0x70FD Digital inputs

Please refer to Index 0x60FD Digital Inputs.

Index Name Data type
70FD Digital inputs UINT32

Index 0x70FF Target velocity

Mandatory if Profile Velocity (PV) or Cyclic Synchronous Velocity (CSV) is supported.

Index Name Data type
70FF Target velocity INT32

Index 0x7502 Supported drive modes

Supported drive modes.
Index Name Data type
7502 Supported drive modes UINT32

Data type Flags
INT8 RO
INT8 RO
INT8 RO
INT8 RO
INT8 RO
Data type Flags
INT32 RO
Flags Default
RO 0x00000C80 (3200)
Flags Default
RO 0x00000000 (0)

Flags
RW

Flags
RO

ICOP Technology Inc.

Default
0

Default

Default
19
20
21
22
37

Default

0x000001A1 (417)
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6.2.3.4 Index OxAnnx Device Object (0OxA000 — OxAFFF)
For Index O0xAOOO — OxAFFF, the device object of the EtherCAT SubDevice module.

Index OxA000 FoE Transmission Status

FoE transmission status.
Index Name Data type Flags Default
A000 FoE_TransmissionStatus UINT16 RO 0x0000 (0)
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6.2.3.5 Index OxFnnx Device Object (0xFO00 — OxFFFF)

For Index OxFOOO — OxFFFF, the device object of the EtherCAT SubDevice module.

Index OxFO00 Modular Device Profile

Modular device profile.

Index Name Data type Flags
F000:0 Modular Device Profile

F000:01 Index distance UINT16 RO
F000:02 Maximum number of modules UINT16 RO

Default

0x0010
0x00FF
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A.1 86STEP Stepper Motors

The 86STEP is a cost-effective stepper motor capable of detecting lost steps. The optical encoder
is embedded in the design and directly monitors the motor rotor position. Position feedback from
the encoder enables closed loop control while retaining the advantages of a stepper motor to
prevent lost step problems, effectively enhancing safety and reliability for applications requiring
position verification and position maintenance.

} i - Py

NCODER IN STEP

Features
o Step-loss detection
o Position verification
o Accurate homing/return-to-position
o Closed-loop control with stepper advantages

Key specifications
o Hybrid stepper motor
« Built-in encoder, resolution: 8,192 ppr ~ 16,384 ppr
o Rugged design for various applications

Application examples: CNC machine tools, automation, medical equipment, additive
manufacturing, dispensing equipment, absolute positioning
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A.1.1 42 mm Square (42 mm sq.)

423409 body length 34 mm; 426009 body length 60 mm.

L _7 L O O : 2 Jb
- R
. . o o === \ -
Part Holding @ Step Detent Rated Phase Phase Rotor Weiaht Insulation
eig
Number  Torque Angle Torque  Current Resistance Inductance  Inertia Resistance
86STEP 280 12 15 mH 39 100 MQ min.
0.9° 0.75A 10Q+10% 0.2 kg
-423409 mN'm mN-m +20% g-cm? (500V DC)
86STEP 860 20 102 0.45 100 MQ min.
0.9° 1.50 A 3.5010% 9 mH20%
-426009 mN'm mN-m gcm? | kg (500V DC)
Dimension:
—
o e

Encoder

Encoder
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A.1.2 57 mm Square (57 mm sq.)

577609 body length 76 mm; 5710009 body length 100 mm.

fudl @ I
65} ()

Part Holding | Step Detent Rated Phase Phase Rotor Weight  Insulation
Number Torque Angle Torque @ Current Resistance  Inductance  Inertia Resistance
86STEP 1800 0.9° 70 3.0A 20Q+10% 10mH 460 1.0kg 100 MQ min.
-577609  mN'm mN-m +20% g-cm? (500V DC)
86STEP 2400 0.9° 100 42 A 0.75Q 2.8 mH 650 1.3kg | 100 MQ min.
-5710009 mN'm mN-m +10% +20% g-cm? (500V DC)
Dimension

160 47.14 =0.10
-

Nas c:‘
10 0.0

D38

36.0 +0.5 100.00 max 56.40 max
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A.1.3 Wiring Diagram

Motor:

Motor
I:II:II:II:II
(ConnlPIN# 1 2 3 4 )
( FUN A C B D)
( Color ® & o .)

Encoder:
Encoder
7 2 '\l
[I:II:II:II:I
oo0Ono
1

(c@nnmw# 1 2 3 4 5 6 7T 8 )
( FUN A+ A B+ B 7+ Z VCC GND)
( Color ® © & & o o )

ICOP Technology Inc.
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Uni-polar full step:

Uni-polarfull step

Excitation sequence anddirection of
rotation

seen from the mounting surface,
it is clockwise
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Warranty

This product is warranted to be in good working order for a period of one year from the date of
purchase. Should this product fail to be in good working order at any time during this period, we
will, at our option, replace or repair it at no additional charge except as set forth in the following
terms. This warranty does not apply to products damaged by misuse, modifications, accident or
disaster. Vendor assumes no liability for any damages, lost profits, lost savings or any other
incidental or consequential damage resulting from the use, misuse of, originality to use this
product. Vendor will not be liable for any claim made by any other related party. Return
authorization must be obtained from the vendor before returned merchandise will be accepted.
Authorization can be obtained by calling or faxing the vendor and requesting a Return
Merchandise Authorization (RMA) number. Returned goods should always be accompanied by a
clear problem description.

All Trademarks appearing in this manuscript are registered trademark of their respective owners.
All Specifications are subject to change without notice.
©ICOP Technology Inc. 2026
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