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A4 RTIE. QEC-M-01 (EtherCAT M T /N1 R) EAAR/NILRE—Y—HAS1H EC-AD1441A4
QBENNMR—SEBR AR TYEVTE—Y—RIAN\-)DERAEZHBPLET,
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1. N\—FOI7DEHE AR

CCTIERDTINAREFERLET:

1. QEC-M-01 (EtherCAT M 7 /\1X)

2. NPMEC-AD1441A4 2 /M IR—SEER. 4 A TYE VT E—Y—RS1/\—)
3. 24V &R EU Y1 TimFHER T — IV, LAN T—T )b

4. 86STEP-42*4 (LI—FHWEBEATVYE T E—7S, 42 mm square)

MDevice SubDevice
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1.1 QEC-M-01

QEC EtherCAT M 7/\1 X
1. FT|R:

24V ER% QEC EtherCAT M /N1 XM EU ¥4 TifF Vs+/Vs- HKXU Vp+/Vp- [CHH:

2. EtherCAT &
EtherCAT HAR—k (EB)) NS TT /N1 XD EtherCAT AAR—NZ RJI45 — TV TR

System power supply

Peripheral power supply

19 ~ 50V

,, B Sub-Device

Personal Computer I\"

i

QEC-M-01
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1.2 EC-AD1441A4

EC-AD1441A4 (X 2 1H/\1R—SEER. 4 IR TVE VT E—F—RS1/\—TT,
T3 86STEP-42 E—49Z=EHmUIZIZADAEITY,
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o G
= I U
U 0,
8 - MDevice
o EtherCAT cable
@
B z — |:|
g1 z —
rsa LEJ }u — = EtherCAT cable EtherCAT
L g | E —— |§ SubDevice
L2

@ NPM EC-AD14L1AL  S/N 222777

%‘: +EL, ORG/CMP, ALM
For Axes 3 and 4 v for Axes 3 and 4

Motor Connection
(Encoder)

CN71/0 signal cable . EL. ORG/CMP, ALM
For Axes 1 and 2 LTI ET

CN5 Motor connection cable
for Axes 1 and 2

i -]
&5 IoNz

‘ S
N InputDC Power
monn g 12V to 24VDC
S5 161047 £ S CN4 Power
@ @ ©- K—__ | supplycable

CN6 Motor connection cable
for Axes 3 and 4 *Powe Input Depending on the motor used

i3
4Sensor e
[ Pnlvwmmmwlulﬁ [DnLﬂ'wwmme
m
>
Q
o
a
4]
Q
o]
S
=]
@
o]
=
]
=]
Q
o
=
@

1. EtherCAT #&ft:
«  MFT/NARZ(QEC-MO) & TF /AR 2 DD EtherCAT F@{E/R—(IN, OUT) Z#Efi.
2. (E5%EmR
e« CN7:#f 1,2 10153 (EL, ORG,CMP,EMG), TI—%—
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o IO SHMAT—YAEEHR
3. E—Y#EsH
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4. TRt
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5. ZRHERT—IR:
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2. YVIMII7/RRERE

https://www.qgec.tw/software/H5 86duino IDE Z4 > O—RUT<LIZET L), .

#/.'M

86Duino Coding IDE 501 Windows (ZIP file)

Date: 2024.12.06

The new major release of the 86Duino IDE 501 is faster and more powerful than ever! It now supports a Download
broader range of third-party EtherCAT sub-devices and introduces additional EthercatDevice classes,
including a generic CiA 402 EtherCAT slave class designed to control any EtherCAT servo drive compliant

with the CiA 402 standard.

Aoo0—RE. 00—k UTE zip 77MIVEBRLULTIZEE L,
EBINDY TR I T DA RAS—IVIFINEBH Y Ft A, 86duino.exe =4 JIL-21)wo LT IDE ZHCE)
VEXP

@ | 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
.

F: Windows NEZZEFR RS BZHAE. [FFllE 1 BIUYIL. [ERiTZERTINYVE 1 RIUYY
LET,

86Duino J—7 1 27 IDE 501+DA X—

‘ & sketch_dec16c | 86Duino Coding 501 — O X

File Edit Sketch Tools Help

sketch_dec16c

1o void setup() {

2 // put your setup code here, to run once:

&3

4}

5

62void loop() {

7 // put your main code here, to run repeatedly:
8
9}

QEC MO1 on COME
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3. PCICERULTEBEZELYNTZYITS

LITFOFIRICH > THRERREZ YNV TUET:

1. Micro USB - USB #7/—J'JU'C QEC-M-01 % 86Duino IDE M1 VA M—JLENT PC ICHEHKELUET

2. QEC DERZIZALET,

3. PCTIF/INAR RR—=TIv—|(Win+X F—ZIEUEBDAZ1—TEIR) -> [IR—H(COM & &
U LPT)IZHE . R—~DARBZEMHEERLET, [Prolific PL2303GC USB Serial COM Port (COMX) |
MBRHEINTVNDRENMDM XTI REITNTVRWNEEIE MBIRRSANES I RAN—ILT
DNENRHYET (Windows PL2303 RSA/\DIFEIE. DY I VO—RTEETY)

EH Monitors
¥ Network adapters
R” Other devices
v E Ports (COM & LPT)
H Prolific PL2303GC USB Serial COM Port (COMT) ‘
= Print queues
D Processors
87 Security devices
» Smart card readers

—

4. 86Duino IDE ZHT £,

5. R—F(QEC M 7 /\1 R)DFEIR: IDE DX —1—TC. [Tools] > [Board] > [QEC-M-01] (FE/zIZFERT
D QEC-M TF/I\1RHB) ZFRULET,

6. R—FMER: IDE D AZ1—T, [Tools] > [Port] Z#IRL. T/N\A R - I¥Xx—Iv—TCHESRL /=
QEC-M F/\A R 9 D USB iR—hZEIRULE T (CDIHS. COM9 (QEC))

" & sketch_deci6c | 86Duino Coding 501 = o x | & sketch_decl6c | 86Duino Coding 501 = o X
File Edit Sketch Tools Help File Edit Sketch Tools Help
4 Auto Format Ctrl+T = 4 Auto Format Ctrl+T —
Archive Sketch E E Archive Sketch E E
sketch_dec1d Fix Encoding & Reload v sketch_dect( Fix Encoding & Reload hd
18void set Manage Libraries... Ctrl+Shift+ 18void set Manage Libraries... Ctrl+Shift+]
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
6evoid loo 86HMI Editor 68 void loo 86HMI Editor
; 86EVA (EtherCAT) Configurator ; B86EVA (EtherCAT) Configurator
9 } Board: "QEC MO1" > Boards Manager... 9 } Board: "QEC M01" >
Link: "Default -lipc -Iproc -lvdpm* > Link: "Default -lipc -lproc -lvdpm" >
Port: "COM9 (QEC)" > 86Duino ZERO Port: "COMS (QEC)" |
Get Board Info 86Duino ONE Get Board Info ~ COM9 (QEC)
Upload Resources to QEC M01 BeDuInClEduCake Upload Resources to QEC MO1
Download Resources from QEC MO1 QEUEEY Download Resources from QEC MO1
Reset the QEC MO1 QAL Reset the QEC MO1
QEC M090T
Burn Bootloader b QEC M150T Burn Bootloader >
Launch Bootloader Menu QEC PPCM150 Launch Bootloader Menu
QEC PPCM104
- QEC MO1
QEC M02
Arduino AVR Boards >
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4. J—FRDEGk

86Duino IDE O EtherCAT 541 735')Z1tL T, EtherCATM 7 /\1 X (QEC-M-01)& NPM EC-
AD1441A4 2 HNAR—SEER 4 HATYE VI E—Y—RIAN\—)ZIT4Fa1L—23 T
TFY,

Arduino FARERIE(O—7T 1 V)ICIE 2 DDEBGERD N HYUE T - HIHMED 72D setup() & XA
V- OTSLD loop() TY o EtherCAT RV T—VZRIEFIDRIIC. —EIV T4 JL—32093
MWENRHYET, FDTOTRIZLY EtherCAT T/\1 X (& Pre-OP H'5 OP E—RICRVUET,

LM ZOY 35 4L EC-AD1441A4 % CiA402 Profile Position (PP) E—RIZERELE T,

o EtherCAT U111 ms

o EtherCAT E—F :ECAT_SYNC
EthercatMaster D object (“master”) [& QEC-M-01 ZEERULZFE I M\, EthercatDevice_CiA402 D
object (“motorfi]”) I& NPM EC-AD1441A4 RTYE T E—F—RSAN\—D 4 HZEKRULE T,

A. Setup BE3%X:
setup() BRI TIHBEZWHLL. E—5—% CiA402 TOT7MIVALE (PP) E—RICEREULET,
LITFDFIBICHE > TIZE W,
1. JUTILBEFIHAE
o R—L—k 115200 TYUTILBIEZRIEA
2. EtherCAT M 7/\1 X DEA
+  begin() BEEERULT EtherCAT M T /\1 X ZE4JHI{E L. EtherCAT RT—hY I %
PRE-OPERATIONAL JRREICEXEULFT ..
3. EtherCAT CiA402 E—%—% EtherCAT M T /\1 X ¥t I 5:
« attach(0, i, master) BE#{% L T EtherCAT XY rT—U LD TYE T E—HHHIC
BEHRUET,
4. DC(Distributed Clock) E—RIZERE
+ setDc() PE#ZEFER UL T EC-AD1441A4 Driver % DC E—R([ZEREL EtherCAT B{E&H
U251 L TR,
5. EtherCAT M 7 /\1 AMDHEFT
« start() BAEZ{EAL T EtherCAT X7T—hY <% OPERATIONAL [CHIWEZ . F1 D)L
54 L% 1ms & U ECAT_SYNC E—RI[ZT %,
6. PP(Set Profile Position)E—RIZEXE
«  setCiA402Mode(CIA402_PP_MODE)REI&=FRL TCE—%% PP E—RIZRE
7. E—9%&8Mt
« enable() BABZEMERUTE—5ZHEMEL CIA402_OPERATION_ENABLED [C#4T
8. OJ7AIINTSTA—YDKRE
e E®—I3TOTIPAIVEAT V7S FOT 74 JLRE 50,000, A0 :3,000
JEER 13,000
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B. Loop BA%K:
loop() BEEIC KV E—FYDIREENVITIVEZSICKRIIIN, E—9Z 1 REESEXT,
1. BE2UIRRE
e J—X 0: E—YZEREIL. BFEALE (100,000 B4 (CBEILET, IV RN EFICET
INDERDIRREICHEITUET,
s J—2R 1. E—I9NBEMEICEIZETDETRHELET BIZMLECERELRZS . RDIR
REICEAFT,
o J—X 2: E=HEWHEIL. TTDALE(-100,000 B ICRYET, AV RRIEFICELT
INDERDIRREICHEITUET,
s T—R 3 EAINTDAEICRDETHREET BIREICELRELLS. HERINREZT—X
0 ICULYhLT. BEIT1 UL Z#RYRULET,
2. pp_done ZERAUTET UMD ZEHUET . INTDE—INTAIINETZTID
ECITRTOHEBSIREE (pp_state[]) & pp_done A5 —hWUtYEINET,

J—ROIYODE
s pp_Run(BEEIEFERLU TCRIY Y3 UBEiE= 4T 5,
» pp_IsTargetReached()BAEZ=FERAL T, BEMEICELELNZFEERLET,
o  MEBFRREIIT—RONSWFEY. T—RX3ZFTRTIdDEIEYREINET,

UTFAI—RD—PIERVET:

#include "Ethercat.h"

#define NUM 4
#define CYCLE 1000000

EthercatMaster master;
EthercatDevice_CiA402 motor[NUM];

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

Serial.printin(master.begin());
for (inti=0; i< NUM; i++) {

Serial.printin(motor[i].attach(0, i, master));
Serial.printin(motor[i].setDc(CYCLE));

}

Serial.printin(master.start(CYCLE, ECAT_SYNC));
delay(100);

for (inti=0; i< NUM; i++)
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Serial.printin(motor[i].setCiA402Mode(CIA402_PP_MODE));

for (inti=0; i< NUM; i++) {
delay(100);
Serial.print("Enable");
Serial.print(i);
Serial.print(": ");
Serial.printin(motor[i].enable());
motor[i].pp_SetMotionProfile Type(0);
motor[i].pp_SetVelocity(50000);
motorfi].pp_SetAcceleration(3000);
motorfi].pp_SetDeceleration(3000);

int pp_state[NUM]; // State machine for PP
int pp_done = 0;
void loop() {

for (inti=0; i< NUM; i++) {
Serial.print("Motor ");
Serial.print(i);
Serial.print(" Pos: ");
Serial.printin(motor[i].getPositionActualValue());

switch (pp_stateli]) {
case 0:
if (motorli].pp_Run(100000) == 0)
pp_state[i]++;
break;
case 1:
if (motorli].pp_IsTargetReached())
pp_state[i]++;
break;
case 2:
if (motorfi].pp_Run(-100000) == 0)
pp_state[i]++;
break;
case 3:
if (motorli].pp_IsTargetReached())
pp_statel[i] = 0;
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pp_done++;
break;

// Once all motors are done, reset states
if (pp_done == NUM) {
pp_done = 0;
for (inti=0;i< NUM; i++)
pp_state[i] = 0;

¥ O—RzZESERULEESIE Y—IVN—0 [ 25y HoUuTaAVINMIVLET . VNIV T
LIS—HhRVNCE&EERRLES B yUvwoLToO95L.E7yO0—-RUET,

File Edit Sketch Tools Help

OO0 BEEA

sketch_dec19a §
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—L—MBREDREEAL THBEERBLTLET L

& EC-AD1441A4-pp | 86Duino Cc 501 = (u]

File Edit Sketch Tools Help
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QEC-M-01 [CT’OJ 5 LZ7wO—RU7z5. 86Duino IDE TCYUFZIVEZYZRETE I, V7L

EEE « Open Serial Monitor.

EC-AD1441A4-pp & com3 - O X
1 #include Send
= . Begin: 0
3 d#define NUM 4
4 #define CYCLE 1000000 19:26:02.594 -> motor 0: 0
5 19:26:02.639 -> motor 1: 0@
6 EthercatMaster master; 19:26:02.639 -> motor 2: O
7 EthercatDevice_CiA402 motor[NUMI; 19:26:02.686 -> motor 3: 0
8 19:26:02.686 -> Start: 0
98 void setup() { 19:26:05.199 -> Enable0®: 0
10 Serial.begin(115200); 19:26:05.292 -> Enablel: 0
mn 19:26:05.431 -> Enable2: 0
12 Serial.print( ); Serial.println(master.begin( 19:26:05.525 -> Enable3: 0
:iu for (Int 1= 0: 1 < N 104) 19:26:05.525 -> Motor O Pos: -100000
15 50r13].pr1ng( 5' 19:26:05.525 -> Motor 1 Pos: -100000
16 Serial.print(i); 19:26:05.572 -> Motor 2 Pos: -100000
17 Serial.print( ); 19:26:05.572 -> Motor 3 Pos: -100000
18 Serial.println(motor[i].attach(®, i, master)); 19:26:05.572 -> Motor 0 Pos: -99995
19 motor[i].setDc(CYCLE); 19:26:05.572 -> Motor 1 Pos: -99997
20 } 19:26:05.572 -> Motor 2 Pos: -99999
21 19:26:05.572 -> Motor 3 Pos: -99999
22 Serial.print( ); Serial.printin(master.start(119:26:05.572 -> Motor 0© Pos: -99995
23 delay(100); 19:26:05.572 -> Motor 1 Pos: -99997
24 19:26:05.572 -> Motor 2 Pos: -99999
: .572 -> Motor 3 Pos: -99999 Set the Baud.ratel
.572 -> Motor @ Pos: -99995
.572 -> Motor 1 Pos: -99997 ‘
.572 -> Motor 2 Pos: -99999
""" 572 -> Mntar 3 Pns: -09Q0Q9Q

[ Autoscroll Show timestamp

No line ending

115200 baud

v

Clear output

EtherCAT BENKINT D&, VIUTIVEZFIL “motori: 0”, “Start: 0", FUT “Enablei: 0"ZF<UL

FI. TUCE—YDRELMAEZEVTIVEZIICRRUET,

& COM13 - O X
Send

Begin: ©

19:26:02.594 -> motor 0: 0 |

19:26:02.639 -> motor 1: ©

19:26:02.639 -> motor 2: 0

19:26:02.686 -> motor 3: ©

19:26:02.686 -> Start: 0@

19:26:05.199 -> Enable0: 0

19:26:05.292 -> Enablel: 0

19:26:05.431 -= Enable2: 0

19:26:05.525 -> Enable3: 0

19:26:05.525 -> Motor ©® Pos: -100000
19:26:05.525 -> Motor 1 Pos: -100000
19:26:05.572 -> Motor 2 Pos: -100000
19:26:05.572 -> Motor 3 Pos: -100000
19:26:05.572 -> Motor ® Pos: -99995
19:26:05.572 ->» Motor 1 Pos: -99997
19:26:05.572 -> Motor 2 Pos: -99999
19:26:05.572 ->» Motor 3 Pos: -99999
19:26:05.572 -> Motor ® Pos: -99995
19:26:05.572 -> Motor 1 Pos: -99997
19:26:05.572 -> Motor 2 Pos: -99999
19:26:05.572 -> Motor 3 Pos: -99999
19:26:05.572 -> Motor ® Pos: -99995
19:26:05.572 -> Motor 1 Pos: -99997
19:26:05.572 -> Motor 2 Pos: -99999
19:2A:05 572 -> Mntar 3 Pns: -99009

[ Antoscroll Show timestamp Mo line ending  ~ | |115200 band  ~ Clear ontput
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Ve E ks

QEC-M-01 ADI—F®D 7w O—FHIhUELY

J—RO7YyO—RICERINUR WSS L. 86EVA ZF\L\ T QEC EtherCAT M T/\1 ADERIBICEE
PNERVWNESRLTLET LV, FTRD LS ICT—rO—% . EtherCAT J7—LAL™J I 7. EtherCAT ‘V—JU
%51 QEC EtherCATM T /N1 ZDEIBEEH UL TIZEL,

[HINT]
A new 86EVA firmware be
detected. Please update it by
IDE. Thank you.

PV ITT—hDEH A EFHALET:

27Yv T 1:QEC-M Dty 7v>S

1. 86Duino IDE 500+ (X7 IE&HF/\—I3)) 29 0—RUTAVAM—=JLUET: Software
NodIVO—-RTEET,
2. QEC-M % PC [Z#5:USB T —JILZE{ERAL T QEC-M % PC [TIEHILET.

3. 86Duino IDE Z=H<: 1V AR—=JUATE T U725, 86Duino IDE VIR JI7ZHTET,

4. R—RM:&IR: IDE XZ—1—H\5, [Tools] > [Board] > [QEC-M-01] (X7=IXERFD QEC-M DEY
B) EFRULET,

5. IR—hMER: IDE XZ1—H'S [Tools] > [Port] Z3EIRL. QEC-M WEHINTL\S USB 7R
—bhZEFERUE T,
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25w 2: TBurn Bootloaderl/ Ky & 01)vwo
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QEC-M B GRICHERH %, [Tools >Burn Bootloader ] ICFEEILE T, IRTEEIRINTL\S QEC-M BN
RIAINET, D LEEV)YITREEH ITOCINEBAINE T, CNICIEH 5~20 HHHh U E

EE
QEC-M-01:

File Edit Sketch Tools Help

Auto Format Crrl+T
Archive Sketch t E E E
v

sketch_may15¢ Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

1 void setu

}
ArduBlock

void loop 86HMI Editor
| 86EVA (EtherCAT) Configurator

VN &EWN

} Board: "QEC MO1” >
Link: "Default -lipc -lproc -ivdpm* >
Port: "COM25 (QEC)" >
Get Board Info

Upload All Resources
Download All Resources

Reset EtherCAT Master

Burn EtherCAT Master Firmware

[ surnBooticader > QECMO! Bootioader | 4

Run Bootloader Menu

ATV 3 PYITF—hERET

File Edit Sketch Tools Help

= |EE] o
v

sketch_may15¢c

1 void setup() {

2 // put your setup code here, to run once:

3

4}

5

6 void loop() El

7 // put your main code here, to run repeatedly:
8

9}

QEC M043T on COM22

LEEDFIEZSET 35 & QEC-M [FEMDFERRIE/N -V I VICIERBICEHRINET,
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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.

FEICERHINTVWS TS UREH LURHBAR SHOFBEYMS FUEREIR T,
AREICERFHINTLVDEAMEIANT EHBIENDAHTERTINET,

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

©ICOP Technology Inc. 2025

HAGERERHE, RERZEBERUZED T ARICHENEL S5 ACIFRZBELE T,
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