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ICOP Technology Inc.

In this guide, we will show you how to use the EtherCAT MDevice QEC-M-01 and the QEC-
R11HU9S series (EtherCAT SubDevice, with RS232/485, Keypad, LCM, and MPG Hand wheel).

Notes QEC’s PoE (Power over Ethernet)

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:

10/100 DC on Spares
PINS (Mode B)

Rx+
Rx-

Tx+
DC+
DC+
Tx-

DC-
DC-

EEEEEENEEEG

0 N o W N =

T568B Color

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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1. Connection and wiring hardware

The following devices are used here:
1. QEC-M-01 (EtherCAT MDevice)
2. QEC-R11HU9S series (EtherCAT SubDevice, with R$232/485, Keypad, LCM, and MPG Hand

wheel)
3. 24VDC power supply & EU-type terminal cable & LAN cable

MainDevice SubDevice

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock V2.0 November, 2025 3



ICOP Technology Inc.

1.1 QEC-M-01

QEC-M-01 is an EtherCAT MDevice.
1. Power Supply: Connect to Vs+/Vs- and Vp+/Vp- power supplies via EU terminals for 24V

power.
2. EtherCAT Connection: Using the EtherCAT Out port (On the top side) connected to the
EtherCAT In port of EtherCAT SubDevice via RJ45 cable.

System power supply

Peripheral power supply

19 ~ 50V

Sub-Device

Personal Computer

i
QEC-M-01

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock V2.0 November, 2025 4



ICOP Technology Inc.

1.2 QEC-R11HU9S

The QEC-R1THU9S is an EtherCAT SubDevice module with RS232/485, Keypad, LCM, and MPG
Hand wheel.

The diagram shows a typical wiring example with a QEC MDevice and an EtherCAT network.

QEC-M-01 LM
. 2 lines, 16 characters per line.
EthercAT.
EtherCAT D ==
MDevice EtherCAT cable QEC-RLIHU9S-N D
= ooogm
Top view 000
oo - |
oL & Serial COM Port
EtherCAT~ Standard DB9 connector for
O EtherCAT cable @ I serial communication
D D e terfac:
B
Et EerCAT EtgerCAT System power Lo oy Supports RS232 or RS485; ]
SubDevice SubDevice supply o T o & users can use a DIP switch to
2 1 & wEn change the serial
o 0000 g
¥ e communication interface.
Peripheral power | 124y U
supply : I~
= Keypad

Handwheel MPG

4x4 Keypad.

+ Control Axes: Quadrature
A/B Phase with axes
selection

+ Input: Jog and federate . . .
override 'l For more detailed information, please
get in touch with us. --q'.

-~ o = t[-f:-
= ICOP [Seih
Bottom view CR L

Connections are grouped by function:
o EtherCAT: MDevice — IN; OUT for daisy-chain
o Power & Grounding:
o VS+/VS-: system power +24 V/GND
o VP+/VP-:field /0 power +24 V/GND
o Serial COM: DB9; DIP switch selects RS-232/RS-485
For RS-485, use termination/bias and a shared reference
o Data transfer rate (bps): 2400,4800,9600,14400,19200,38400,57600,115200
o Data width (bit): 5/6/7/8
o Hardware Flow Control: CTS/RTS
o Handwheel MPG
o Control Axes: Quadrature A/B Phase with axes selection
o Input: Jog and federate override
o Keypad: Matrix 4x4
o LCM: 2 lines, 16 characters per line
e Indicators: PWR, RUN, LINK, ERROR, TX/RX/MPG/KEYPAD/LCM status

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock V2.0 November, 2025 5



ICOP Technology Inc.

2. Software/Development Environment

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

#/.'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.

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 lk 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

sketch_dec16c
18void setup() {
2 / put your setup code here, to run once:
3
4 |}
5
6= void loop() {
7 // put your main code here, to run repeatedly:

8
9

}
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3. Connect to PC and set up the environment

Follow the steps below to set up the environment:

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

2. Turn on the QEC power.

3. 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 (COMXx)" 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

4. Open the 86Duino IDE.

5. Select the correct board: In the IDE's menu, select “Tools” > “Board” > “QEC-MO01" (or the QEC
MDevice model you use).

6. 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_deci6c | 86Duino Coding 501 = o x | & sketch_decl6c | 86Duino Coding 501 = o X

File Edit Sketch Tools Help

File Edit Sketch Tools Help

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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4. Use 86EVA with ArduBlock

This example shows how to operate the EtherCAT MDevice (QEC-M-01) and the QEC-R11HU9S
series (EtherCAT SubDevice, with R$232/485, Keypad, LCM, and MPG Hand wheel) through the
86Duino IDE's graphical low-code programming tool, 86EVA.

Software Tools Description:

o 86EVA (EVA, EtherCAT-Based Virtual Arduino):
is a graphical EtherCAT configuration tool based on the EtherCAT Library in the 86Duino IDE
and is one of the development kits for 86Duino.

o ArduBlock:
is a graphical interface for programming and 10 control. It is third-party software that
belongs to Arduino IDE, developed by David Li, a Shanghai-based creator, and must be
attached to the IDE to operate. ArduBlock is a software that converts graphical blocks into
code and eventually generates the main program to 86Duino Coding IDE, then compiles and
uploads it.

We will present the Serial COM Port (RS232/RS485), Keypad and LCM, and MPG hand wheel usage
in the following section by steps.

Step 1: Turn on 86EVA and scan

The 86EVA tool can be opened via the following buttons.

& sketch_sep28a | 86Duino Coding 501 = o X
File Edit Sketch Tools Help
° Auto Format Ctrl+T r-; m
Archive Sketch E . . E
sketch_sepz Fix Encoding & Reload f b4
18void sd Manage Libraries... Ctrl+Shift+l
2 T Serial Monitor Ctrl+Shift+M 86EVA Configurator 0.7.8.0
3 Serial Plotter Ctrl+Shift+L
4 EtherCAT Network
; e WO
6= void 1
- 86EVA (EtherCAT) Configurator |
8 micro
93 Board: "QEC MO1* >
Link: "Default -lipc -Iproc -lvdpm” > STEP 1: Select the COM Port of Your EtherCAT Master Device
Port: "COM6 (QEC)" >
Get Board Info STEP 2: Press the Connect Button

Upload Resources to QEC M01
Download Resources from QEC M01
‘ Reset the QEC MO1

Burn Bootloader >
Launch Bootloader Menu

QEC M01 on COM6

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock V2.0 November, 2025 8



ICOP Technology Inc.
Please select the correct COM port and then click the “Connect” button.

Once you have confirmed that the correct COM port has been selected of QEC-M-01, press the
Connect button to start scanning the EtherCAT network.

EtherCAT Network

Scan Slave Devices ... wait

100%

The connected devices will be displayed after the EtherCAT network has been scanned.

EtherCAT Network

EtherCAT Master Slave Device 0

QEC-M-01 QEC-R1THUSS

Code Generation
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Step 2: Set the parameters

Press twice on the scanned device image to enter the corresponding parameter setting screen.

Step 2.1: QEC-M-01

Press twice on the image of the QEC-M-01 to see the parameter settings.

QEC-M-01
A0

. Apply BIOS Settings
. Enable Redundancy

Cycle Time: BN

.

Please check the following configures.
1. Turn off the “Apply BIOS Settings”.
2. Select “1ms” to the Cycle Time.

General

Object Name :

B ~pply BIOS ¢
B Enable Re

Cycle Time:

QEC-M-01
A0 0
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Step 2.2: QEC-R11HU9S

Press twice on the image of the QEC-R11THUS9S to see the parameter settings.
e Back

QEC-RITHUSS

w Object Name :
%)

Ealalal

Alias Address : [y Set

Vendor ID : 0xO0000BC3 (DMP)

Product Code : 0x0086D402

Firmware : 1.00

.

The page will show the Object Name, Alias Address, Vendor ID, Product Code, Virtual Arduino
Mapping, and Virtual Servo Configuration parameters.

Continue down to the “Virtual Arduino” area.
el 13aCK

Rajaia] -

al -
g <

There are five areas of the Virtual Arduino in the QEC-R11HU9S: Serial Port Mapping, MPG Port
Mapping, LCM Mapping, Keypad Mapping, and Buzzer Pin Mapping.
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First, we select "Virtual Serial1/2" in the drop-down box of "COM1" and "COM2" in the "Serial Port
Mapping" area.

rt Mapping

i 7] c PHl Virtual Serial2

None

Virtual Serial2
Virtual Serial3
Virtual Serial4

Next, we select "Virtual MPG1" in the drop-down box of "MPG" in the "MPG Port Mapping" area.
e Back

VEEIeH Virtual MPG1

[ - |

! aizigl - : i None

| <1511 @ RG] Virtual MPGI

- ! @ Virtual MPG2
Virtual MPG3

Virtual MPG4

We select "Virtual Lem1" in the drop-down box of "Lem" in the "LCM Mapping" area.
e Back

Virtual Lem]

None

=)
l EZREINER] </ z Virtual Lem1

] EEE] - G Virtual Lem2
i FEE S Virtual Lem3
! o] B2 B o Virtual Lemé4

TN A e T A= e 1o o

. 4
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We select "Virtual Keypad1" in the drop-down box of "KEYPAD" in the "Keypad Mapping" area.

[:] LGSR \irtual Keypadl
! i_l r‘ r‘ m | None

Virtual Keypad]l

Virtual Keypad2
Virtual Keypad3
Virtual Keypad4

We select "Virtual Buzzer Pin BO" in the drop-down box of "BUZZER" in the "Buzzer Pin Mapping"
area.

[ l ; ) None
‘ (=2 Virtual Buzzer Pin BO
'BEoa | cE
21051061 ®
! r: D ﬁ E Virtual Buzzer Pin B2
 DEEE
| ANEARELN < | -

l n f:l m E ¥ E ‘; Virtual Buzzer Pin B3

Virtual Buzzer Pin Bl

BUZZER:|

All these settings and mappings are for ArduBlock tool configuration.

Next, click "Back" in the upper left corner to return.

QEC-RIIHUSS
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Step 3: Generate the code

Once you've set your device's parameters, go back to the home screen and press the "Code
Generation" button in the bottom right corner.

EtherCAT Network

ave Device 0

1THU9S

Code Generation

When you're done, double-click the "OK” button to turn off 86EVA, or it will close in 10 seconds.

Processing ... Success!

Press OK to close the configurator

OK (10 sec)

The generated code and files are as follows:
* sketch_sep10b: Main Project (.ino, depending on your project name)
* myeva.cpp: C++ program code of 86EVA
e myeva.h: Header file of 86EVA

86EVA Configurator E
hd

sketch_sep28a GPT.h mcp.js myeva.cpp myeva.h

Finclude
28void setup() {
3 EVA.begin();

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

*Additional note:
After 86EVA generates code, the following code will be automatically generated in the main
program (.ino), and any of them missing will cause 86EVA not to work.

1. #include “myeva.h” :Include EVA Header file

2. EVA.begin(); in setup() : Initialize the EVA function
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Step 4: Turn on ArduBlock and setup

Before operating the EtherCAT network, you must configure it once. The process should be from
Pre-OP to OP mode in EtherCAT devices. 86EVA will automatically handle the EtherCAT State
Machine in the background.

The programming code from 86EVA are set as the following by default:
*  QEC-R11HU9S module: EthercatDevice_QECR11HU9S object.
e EtherCAT mode: ECAT_SYNC.

And here is the setting by users:
*  EtherCAT Cycle time: 1 millisecond.
*  The EthercatMaster object (“master”) represents the QEC-M-01, while the
EthercatDevice_QECR11HU9S object (“slave0”) represents the QEC-R1THU9S module.

Next, after the 86EVA sets the Virtual Arduino Pins, we can open ArduBlock.

% sketch_apr08a | 86Duino Coding 501 = a x
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch ' E E E

sketch_apret  Fix Encoding & Reload te_DmpPSU. h GPT.h myetu ~ mye
1 #includé Manage Libraries... Ctrl+Shift+1
2 Serial Monitor Ctrl+Shift+M
38void Ethe  Serial Plotter Ctrl+Shift+L
4
5} | ArduBlock ] (&) Arcublock untited S x
6 86HMI Editor
TEvold St geryA (EtherCAT) Confi
8 EVA.bef (EtherCAT) Configurator

9 86LDmicro

1 3 Board: "QEC MO1" >

12 Link: “Default -lipc -lproc -ivdpm” >

13@void loo  port*COM3 (QEC)" >
Get Board Info

Upload Resources to QEC MO1
Download Resources from QEC MO1
Reset the QEC MO1

Burn Bootloader >
Launch Bootloader Menu

We will present the Serial COM Port (RS232/RS485), Keypad and LCM, and MPG hand wheel usage
in the following section by steps.
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Step 4.1: Serial COM Port (RS232/485)

In this section, we will read the data from the Serial Monitor in the 86Duino IDE and transfer it from
COM1 (RS-232) to COM2 (RS-232). After COM2 receives the data, we print it on the Serial Monitor.

Tms TMms
zEesy [ m | Sevsy zezsy [ m] s8vsy = 2z ﬁ
a ST
o000 0000 %O OJ/ .E s
BE E
Znod TWOD [ToN &
2 EE P
=
J ]
Wiring

« Use the front DB9 connector (see diagram for pinout).

e Connect COM1 to COM2; you can connect to the external device's TX < RX, RX « TX, and
GND < GND.

« Keep cable length reasonable; share a common reference (GND) with the device.

First, we use the "if " block from the "Control" class to the program's main loop to determine
whether the Serial Monitor is available.

=

Tests
Math Operators
Variables/Constants
Generic Hardware ‘
Communication

Slurage

HMI" Visual
HMI : Input
HMI:'Menu
EtherCAT":'Pins
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL g
SCoop (Multitask) {@l’@al and/count
Code Blocks
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Then, we use the "Serial data available" block from the "Communication" class.

m
Serial print
n

- message

—_—
Math Operators
;&-—« glue

| Variables/Constants .
glue
L Generic Hardware

» Communication write to 12C r

Storage

read from 12¢ e
_— VHMI 5 Vls:lél read 12C ok?
= HMI': Input " Serial data available

\ HMI“'Menu

Serial data available

Serial read

OUEthercAT Pins ™
“EtherCAT - HID
EtherCAT : Comm.

| EtherCAT : Motion

A WA

Serial parseint

WWLN

MysaQL
k SCoop (Multitask)
b
[ Code Blocks

And put in the "if " block “test” area.

Saiup

program st Serial data available
i then

The "if " will determine the "Serial data available". If it returns true, it will execute the program.

*Note:
The default baud-rate of Serial monitor is 9600.

B Antoscroll B Show timestamp Mo line ending V| ‘9600 band w Clear output
o
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In the then area of “if” block, we will start processing the HID RS232 communication.

We use the “set integer variable” block from the “Variables/Constants” class to create an input

value received from Serial Monitor.
NGO

Pins setintegervanable : l‘\ o
)
Tests
mylinteger
Math Operators —
» Variables/Constants | o . ial data available

Generic Hardware setunsignedintegenvanable
Communication
myUnsigned integer
Storage [r—

AL000000!
ENFEMIERRmnve s
CRTHMIEICORtroI
HMI": Visual
HMI: Input

HMI: Menu 56 ;

myDecimal

| ) SEHEL
EtherCAT: Pins .wl digital vanable o

EtherCAT : HID myDigital
EtherCAT : Comm. TR
EtherCAT : Motion FALSE
MysaL HIGH
SCoop (Multitask) Low.
Code Blocks B varia
sel char variable
myChar

A

‘/_———",—
varlable " incomingByte

value L U0

' setinteger variable
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We use the “Serial read” block from the “Communication” class, and put it in the value area of “set
integer variable” block.

Pins
Tests
Math Operators
Varlables/Constants
Generic Hardware
" communication
¢ Storage
SRRtV s
e e ]
HMI": Visual
HMI: Input
HMI: Menu

Serial print

messaqge

qlue ar
B Serial data available
glue w
NAHABEL S incoming Byte

Nalde

m setinteqer vatable

write 1o 12C  register addre

read from 12(

read 12C ok?
Serial data available

Serial data available

Serial read

EtherCAT ! Pins
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL
SCoop (Multitask)
Code Blocks

Serial parseint

Like this.

—

variable . incominqgByte
ValgEs  Serial read

| | setinteger vanable
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Next, we use the “serial print” block from “EtherCAT : Comm.” Class, to send data from Serial

Monitor input through “Virtual Serial Port1” (we select “Virtual Serial Port1” for HU9S COM1).
NGO

Tests

Math Operators

serial read ° b
Varlables/Constants B serial data available

Generic Hardware serial parselnt NW incomingByte
Communication T cerial data available. ™ - S
Storage
EEFMTERmTvES
HMI Visual
HMI : Input
HMI: Menu
EtherCAT :'Pins
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion
MySQL
SCoop (Muiltitask)
Code Blocks

serial data available

Like this.

Serial data available
: . variable = incomingByte
setinteger varnable >
ValBEs  Serial read
1
serial print message _ Hello, world
newline ERTRUE

And we need to change the message content from “Hello, world” to the variable “incomingByte”.
We use “glue” block from “Communication” Class to glue the “incomingByte” to the message area
of “serial print”.

Serial data available
: : varlable " incomingByte
setinteger varnable

VallEs  Serial read

1

serial print  message (Iue incomingByte
TRUE

new line
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Because we need to wait for the serial communication time, we put a "delay MILLIS" block in the

"Control" class.

Pins
Tests while

Math Operators

Variables/Constants i 8 Serial data available

dowhile N
Generic Hardware L varlanien “ incomingByte
setintegervariable Serial )
. vaiue eflal reac
Communication 2y

; =
1OPOAL g 1

Storage serial print ) glue “ incomingByte
arTmETTTTT. | - e EHROE

MIEiContro
HMI": Visual

repeatand count

HMI 2 Input e
HMI: Menu
EtherCAT: Pins tepeat between
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL [ Ehy IS i ¢
SCoop (Muititask)
Code Blocks

pgp—
break

e e
Milliseconds
subroutine - 2mmand

N —
subrouting

In this case, we delay for 100 milliseconds.

Serial data available
A —————————————————————————

variable " incomingByte
valdes,  Serial read

1

setinteger variable

sage (Iue incomingByte

TRUE
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Then, we must determine whether the "Virtual Serial Port2" (we select “Virtual Serial Port2” for

HU9S COMZ2) received the data from the "Virtual Serial Port1". So, we create an "if" block after the
"delay MILLIS" block.

Serial data available
variable " incomingByte
valses,  Serial read

1

serial print  message (Iue incomingByte

= WTRUE

| set integer variable

In the test area in the “if” block, we use “serial data available” block from “EtherCAT : Comm.”
class.

Pins
serial print
Tests
Math Operators 5
serial read
Variables/Constants B serial data available

Generic Hardware serial parseint incomingByte

¥ Variat
U [setinteqger variable
4 Val Serial read

Communication serial data available * « &5

* Sl
Storage
serial data available

’ 4 serial print s xl:a(ln” incoming Byte
HMI': Visual
HMI: Input
HMI: Menu
EtherCAT ' Pins
EtherCAT : HID
EtherCAT : Comm. {
EtherCAT : Motion ‘
MysaL
SCoop (Muititask)
Code Blocks
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And set the “#” number to 2, to let “serial data available” to read the “Virtual Serial Port 2".

Sth Serial data available
L —
-

variable . “ incomingByte
valua
1 L
(Iue " incomingByte

e @IRUE

100

setinteger varnable

Serial read

program serial print message

The “if” will determine whether the “Virtual Serial Port2” is available. If it returns true, it will
execute the program.

In the “then” area of “if” block, we will read the “Virtual Serial Port2” received data, and setitin a
char variable, which will call "read_ch".
First, we use the “set char variable” block from “Variables/Constants” Class, and set the variable
name to “read_ch”.

R G117 | —"

IA1592755

Pins
Tests
Math Operators
Variables/Constants
Generic Hardware
Communication

Storage

ERFRTERTmTves S
T
HMI: Visual
HMI: Input
HMI: Menu
EtherCAT : Pins
EtherCAT : HID
EtherCAT : Comm.

Like this.

set digital vanable:
|

myDigital

TRUE

FALSE

[arviravin Vi
HIGH = W

ial data available

iteger vanable

ey serial print  message  glue

va
set char variable

P
senal data available

myChar
A

A

bty
Sl Sy varkiile o

mSifing

.~ incomingByte

Serial read

incomingByte

2

serial data available ©

variable

set char variable

char
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ICOP Technology Inc.

And we use the “glue” block from “Communication” class to glue the received data from “Virtual
Serial Port2” by using the “serial parselnt" block from "EtherCAT : Comm" class to the char area of
“set char variable”.

Pins
serial print

Tests

Math Operators

serial read * ==
Variables/Constants B Serial data available

Generic Hardware serial parseint Varabies “incomingByte
setinteger vanable

NAUR. Serial read
* @l

Storage o
2 prial print 3 lue “incomingByte
Y serial data available f ”_IJW ¢
i

CNHMIETCT oI

Communication serial data available *

.

HMI: Visual Y serial data available

HMI : Input A valable read_ch

*t char variable
set char v ¢ A

HMI: Menu
EtherCAT: Pins
EtherCAT : HID

EtherCAT : Comm.
EtherCAT : Motion
MysaL
SCoop (Multitask)
Code Blocks

Like this.

: : . incomingByte
setinteger varnable .
Serial read

serial print message (Iue incomingByte

B R T, ‘

serial data available

variable:  read (.h

sel char variable char
glue serial parseint
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We use the “Serial print” block to print out the char variable “read_ch” (the data received from
“Virtual Serial Port2”) in Serial Monitor.

[ i AT AT
incomingByte
 Serial read

serial print  message lue “ incomingByte
new line RUE

. H =
serial data available
variable:  read _ch
set char variable g ‘

UG serial parseint

message  COM2 receive:
new line m

message  read ch
new line TRUE

Serial print

Serial print

After you finish, click the “Code Generation & Upload” button, and ArduBlock will automatically
generate the program code and upload it to the QEC-M-01.

Code Generation & Upload

& sketch_oct17b | 86Duino Coding 501 - o

File Edit Sketch Tools
O BEA

sketch_oct17b §

SEEH

GPT.h myeva.cpp

1 #include

2 RS Serial data available

< N
3 int _ABVAR_1_incomingByte = @ ; VA " incomingByte
4 char _ABVAR_2_read_ch = 3 v Serial read

5 -

6 void setup()

7(

8 Serial.begin(9600);

9  EVA.begin();

18 VirtualSeriall.begin(115200);
11 virtualSerial2.begin(115200);
12}

13

14 void loop() 3 serial parseint of
15 {

16 if (Serial.available())
17

18 _ABVAR_1_incomingByte = Serial.read() ; Sestal ekt 3¢ read ch
" newine (TRUE

2

19 virtualSeriall.print(_ABVAR_1_incomingByte);

20 virtualSeriall.print(" °);

21 VirtualSeriall.printin();

22 delay( 100 );

23 if (virtualSerial2.available())
24 {

Save a3 image. Zoom  100% =———ilr— v2RAOTIZ
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After uploading, you can input a number or letter to the Serial Monitor in 86Duino IDE. All data will
transfer from COM1 to COM2. After COM2 receives the data, we print it on the Serial Monitor, as in
the image below.

EE
i1 . : W & coms - 0o X
27 }
28 | ‘ Input data here Send
29=2void 1 N
2 voi oop(:) {.- . _ T COM2 receive: g
31e if (Serial.available() > @) { COM2 receive: e
2 s S COM2 receive: ¢
33 incomingByte = Serial.read(); )
14 COM2 receive: s
35 the byte via ft ave de COM2 receive: t
36 Slavel.uartWrite(COM1, incomingByte); COM2 receive: a
37 .
38 while (Slavel.uartQueryRxQueue(COM2) <1) Slavel.update();// Because i JCOM2Z receive:r
39 COM2 receive: t
418 if((read_ch = (char)Slavel.uartRead(COM2)) > @) { com2 rece!ve.
42 rint the received data to t 1al monitor COM2 receive: g
43 Serial.print( )y COM2 receive: u
44 Serial.println(read_ch); COM2 receive: i
48 } :
Al s COM2 receive: d
47 COM2 receive: e
Select the set baud rate

¥

8 Autoseroll [ Show timestamp No line ending | 0600 band |~ Clear output
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Step 4.2: Keypad + LCM + Buzzer

In this section, we read keypad input and print it at specific positions on the LCM. The buzzer
beeps whenever a key is pressed.

G 5

ammom ©
NEEE
BEEE
- I--

®)
[ | H [ '—\%\\%l_yﬁ

e #clears the LCM and sets the print row to Row 1.
e *clears the LCM and sets the print row to Row 2.
o Keys 0-9 print at columns 1-10; keys A-D print at columns 11-14 of the current row.

First, in the “setup” area in the “program” block, we use the “set integer variable” block from the

“Variables/Constants” class to create a value to record the row number.
C____ Couiml ) =
Y |

i = . variable
Pins setintegervariable
valile

Tests —
mylnteger
Math Operators Yoy
Variables/Constants

" . Wariable)
Generic Hardware setunsignediintegenvariables

Communication —_——————
myUnsigned_integer

S 600000

Modbus
Wariablel

@EENITIETVeeED | [setdecmalinumbervariable) Al
HMISECGntrol * myDecimal
HMI": Visual GGG
HMI': Input

HMI: Menu setidigitalvariable:

EtherCAT'RPins CmyDigital

EtherCAT - HID T
EtherCAT: Comm. | GFARCD
EtherCAT : Motion | (GEID

And change the variable name to “lemY”, and value to 1.

sap | ) ) variable " lomy
setiintegervariable

vallle il

1o0p)
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We use the “clear LCM screen” block from “EtherCAT : HID" class, to initialize the LCM through
“Virtual Lem1” (we select “Virtual Lem1” for HU9S LCM).

Pins

LM
print

Tests | LCM print

Math Operators riables’ lcmY
—— e eseaneneg dllal

i value 010
Variables/Constants ) | clear LM screen
Generic Hardware
Communication | Keypad#
ELGEELIEY

Storage

Modbus
@NENIEIETmitive s tone
du

HMIEAControl

HMI:Visual AT, MPG#

€ MPGread
HMI": Input

buzzer pir

HMIEMenu T
EtherGATEIPINS D MPG write  value
EtherCAT:HID "

B MPG#
EtherCAT : Comm. 57 MPG axis
EtherCAT : Motion
MysaL e
» MPG ratio
SCoop (Multitask)
Code Blocks

Like this.

-, 4
o /
wvariable " lemY.

setintegervariable value

clear LCM screen

Next, we move on the “loop” area in the “program” block.
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We use the “set char variable” block from the “Variables/Constants” class to create a value to
record the keypad input value.
GEENCTTTTES

varia
Pins setiintegenvarable {\

Tests P ——
mylnteger —_—

Math Operators P : variablen ey
1 ariable s LT

Variables/Constants -

Variable Lem= I

Generic Hardware setiunsignediintegerivariable e clear LCM screen

Communication —_———
myUnsigned_integer

S 4Ico0000w
Modbus
HVIEIPrimitives setidecimallinumberivariable
HMIKEONIO! “ myDecimal
HMI: Visual SRRy
HMI': Input F/—

. : vari
setidigitalivariable N
valtiel,

HMI*="Menu
EtherCAT'Pins CmyDigital

EtherCAT - HID T
EtherCAT : Comm. | (AL
EtherCAT : Motion | (R5GE
MySQL Glow

SCoop (Multitask) Zm

Code Blocks sharly

~ myChar

Change the variable name to “keyPadInput”. And we use the “get Keypad key” block from the
“EtherCAT : HID" class for the “char” area of the “keyPadInput”. (we select “Virtual Keypad1” for

HU9S Keypad).
o

Pins

LCM#

print

Tests | LCM print i

colume# i
Math Operators S e Tlamy

sal o
Variables/Constants ) L v A L
|| clear LCM screen T
Generic Hardware LM screen
Communication 1 Key —
get Keypad key i . keyPadinput
Storage
Modbus buzzer pin
@REMIEIPTIMitivesws tone  frequ
dura
AMIEIGORG ol —
HMI: Visual MECE
MPG read
HMI": Input
HMI Menu
EthercATIIRINS " MPGwiite value
EtherCAT - HIDW
EtherCAT : Comm! 87 PG axis
EtherCAT : Motion
MysaL A7) . MPG#
MPG ratio
SCoop (Multitask)
Code Blocks

MPG#

Like this.

setlip) : /
SERUP ) ) variable Icmy
setlintegervariable ;
value 1

! - Lemz
| dear LCM screen

pregram =

laop

. keyPadInput
char Keypad#

get Keypad key

set char variable
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We use the "if/else " block from the "Control" class to the program’'s main loop to determine
whether the keypad input value.

EENCTTTC

. Setlip
Pins pIogram

oop)

Tests

Math Operators loop) o2k

Variables/Constants [ A
st = LCM#

Generic Hardware i e ! || clear LCM screen

Communication - - =
variable . keyPadInput
Storage . char 7 Keypad= )

: then) lar variable
Modbus if/else; get Keypad key
else
HMIEPrimitives

AMIEGontrol F et

WhleR Gommands

HMI": Visual B
HMI": Input o
HMI*:*Menu dowhile
EtherCAT='Pins
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion
MySQL repeatiand/count
SCoop (Multitask)
Code Blocks

test

—
times
repeatiicommands

Gommands.

Like this.

e ——

variable. ” keyPadlnput
char Keypad# ¢

set charvariable e Keypad ke
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First, we want to determine the keypad input value Digits '0"..'9". Put the row = lcmY, and column =
key-'0'+1 (0'—>1..'9—10).

We use the “and” block from the “Tests” class to the “test” area of the “if/else” block.

NG RT oI
Pins
Tests
Math Operators
Variables/Constants
Generic Hardware
Communication
Storage
Modbus
ONENITIRTmitve s

—

setintegervariable
a

_ Lem#
| clear LCM screen
\ [
va keyPadInput
Keypad# Q!

get Keypad key

Dl Jgram .
L2 set char variable

\[est

thenl

if/else’

HMI=Visual al— b3
HMI : Input =
HMI*="Menu
EtherCAT='Pins
EtherCAT:'HID
EtherCAT : Comm.
EtherCAT : Motion | not

MySQL is empty.
SCoop (Multitask)

Code Blocks

tolnt ™

And we use the “>=" and the “<=" blocks to determine the “keyPadInput” value between ‘0’ to ‘9’.

Like this.

—
Lest

\ keyPadlnput |>=
and

keyPadlnput <=
if/else then

e|s5e

Math Operators e
Variables/Constants
Jariabl
Generic Hardware setiunsignediintegervariable e

valle
Communication TR Y
myUnsigned_integer

1000000

Storage Keypac# 4!

Modbus
@NENITIETmitive s
HMI": Visual
HMI": Input
HMI*=*Menu
EtherCAT:Pins
EtherCAT - 'HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL
SCoop (Multitask)
Code Blocks

get Keypad key

setidecimalinumbervariable e —
keyPadlnput |>= 0

— keyPadinput <= 9

“ myDecmal

Ve
34159247

wariab|e

[_sel digitalivariable

valueh,
CmyDigital

ERUED

CFAGED

T

Clowm

5 varf
set char variable
char

“ mvChar

A
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We use the “LCM print” block from the “EtherCAT : HID" class to the “then” area of the “if/else”

block.

GRNCTTTCI—

Pins

LCM#
e print
| [LEM print .

Tests rowd#

Math Operators
Variables/Constants — [leaeeaee Lcmz
Generic Hardware

Communication
get Keypad key

Storage rariable

Modbus FS——
@FEIRTimitve s tone frequs
@RNEMIEICORtr ol st

HMI": Visual
HMI': Input
HMI: Menu 7@
EtherCAT/Pins MPGwrite  value
EtherCAT :HID
EtherCAT : Comm.
EtherCAT : Motion
MySQL
SCoop (Multitask)
Code Blocks

MPG read

MPG axis

MPG ratio

f MPG enable

and

V| [iablen’ lcmy:

iable /o

Valien At

oM

clear LCI | screen

wPadInput

keyPadInput
keyPadInput

And we use the “Virtual Lecm1”, print out the “keyPadInput” value, row = “lemY”, and column =

“KeyPadInput” - '0' + 1.

Like this.

test m >=

0
9

eyPadlnput| <=

them: ~ ~ y—

: print
if/else | LCM print

rows#

colume#

@NCTHT I
Pins
Tests
Math Operators
Variables/Constants A .
Generic Hardware % |

Communication abs

p—
Storage base
power
Modbus exponent:
C i)
.HM.I *(': t‘ ‘| =
ﬁMl.- fo" Ff: =
*Visua T
HMI'> Input —
min
AV Menu random o
EtherCAT='Pins

EtherCATHID

randomSeed #
e

value

1

keyPadInput
—

Ic

keyPadinput

-
o : : bler |1y
setiintegervariable

lue S

_ LoM#
| dear LCM screen

keyPadInput

get Keypad key

P keyPadInput
rows < lemy

colume#

| LCM print

keyPadinput |-
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Next, in the “else” area of the “if/else” blocks, we want to determine the keypad input value Letters
‘A.'D'. Put the row = IlcmY, and column =key - 'A'+ 11 (11..14).

We click the right button on the “if/else” blocks, and it'll show two options: “Add Comment” and
“Clone”.

" keyPadinput |>= .70
and FA——7—7
" |keyPadlnput| (<= e

LCM# 1

print m

row# “lemy

. keyPadlnput = S0

colume#

We click “Clone” to duplicate all the blocks in the "if/else" we set up and adjust their parameters to
what we need. And put the duplicate “if/else” blocks under the “else” area of the “if/else” blocks.

Like this.

itestd */keyPadinput |>= 0
"|keyPadInput| [<= 9
r

print " keyPadInput
ron# “lemy

e keyPadInput |= 0 VARESW,

|/ LCM print

- keyPadinput |>= 7o
Py

.. keyPadInput <=

Lem# G
print  keyPadInput
row# “lcmy

colume#

] LeMprint

= keyPadinput [=

We change the determining conditions from the “keyPadInput” value between ‘0’ and ‘9’ to ‘A’ and
‘D’ in the “and” block of the “test” area.
Next, we change the “column” value from “KeyPadInput” - '0' + 1 to “KeyPadInput” - ‘A’ + 11.

Like this.
* keyPadInput .- &)
il — - ma—— o
‘]keyPadInput <= ‘9
Lcvz G100
print " keyPadInput
row# “ lemy.

e
colume# L€ keyPadinput = 2" 0 bzt G,

7 keyPadlnput |>= 7
e e
. D

.~ keyPadlnput <=
Lemz Q10
print  keyPadInput

| LCM print rowg < lcm

T ——T
colume# ~ keyPadlnput = <AL}
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We create another “if/else” block to determine the keypad input value “#” and “*". This block is
under the “else” area of the “if/else” block, which determines the ‘A’ to 'D’.

We use the “==" block in the “Test” class to determine whether the “keyPadInput” value is “#" or

M*"

EERRNCTTrC —
Pins
Tests
Math Operators
Variables/Constants
Generic Hardware
Communication
Storage
Modbus

- Lcm
| dear LCM screen

set char variable

I and

HMIEPrimitives’

HMI= Visual
HMI': Input
HMI"Menu
EtherCAT=PIns
EtherCAT :'HID
EtherCAT : Comm.
EtherCAT : Motion
MySQL
SCoop (Multitask)

not

is empty:

tolnt 7

walue Sl

i S

keyPadInput
Keypad# 4011

get Keypad key

keyPadinput [>= [1]

|- keyPadInput| | < 9

| LCM print

e —(—
7 keyPadinput = WS [/ 1055,

Code Blocks

First, in the “test” area of the “if/else” block, we determine if the “keyPadInput” value is “#”, and in
the “then” area, we change the “lemY” to 1 and use the “clear LCM screen” block to clear the LCM.
Next, in the “else” area, we add another “if” block to check if the “keyPadInput” value is “*”. If so,
we set “lemY” to 2 and use the “clear LCM screen” block to clear the LCM.

Like this.

- S —
: . “variablen’ lem
setiintegervariable - -
3 i valte s S

LcMz O

| clear LCM screen

" keyPadlnput == [ *

—

2 4
variablen” lcmy

setintegervariable
value 2

| clear LCM screen
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Finally, we want to trigger the buzzer at a frequency of 3000 Hz for 200 ms only when the key is
pressed.

We use the "if " block from the "Control" class in the program's main loop to determine whether the
keypad input value is pressed.

And in the “test” area of the “if” block, we use the “I=" block to determine whether the
“keyPadInput” value is not 0.

Like this.

Lests ” © keyPadlnput =

If them

Next, we use “tone” block in the “EtherCAT : HID” class to the “then” area of the “if/else” block.
@GOt ‘ ‘ - TkeyPadinput| T —

Pins

LCM print
Tests — L
colume

Math Operators

Variables/Constants - Lo O (¢
clear LCM screen S i . keyPadinput >
= and

Generic Hardware _ keyPadInput

Communication | e
= get Keypad key
orage CM pri
| LCM print e £ lamy .
————aar—a "
Modbus - 1 # S keyPadinput] =TT [z T
@TVIEIRimitves YN |
d A S keyPadinput == 0
C el — -
HMIEControl Gen (S g
HMI = \Visual Ay Mpc# setintegervariable

€' MPGread
HMI': Input
HMI': ' Menu T MPG#

EtherCATEIPING € MPGwrite vaue if7elsel el

WEtercATEHID |
EtherCAT : Comm. &7 PG mis ”
EtherCAT : Motion W] e e Lcmz
cam &7 MpG ratio =
SCoop (Multitask)
Code Blocks

MPG#

We set the tone buzzer at a frequency of 3000 Hz for 200 ms
Like this.

Lests ' * keyPadlnput =
A —
buzzer pinz 0
tone frequency 23000

duration(ms) 200

themn

if;
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This is the full block.

r

ohtrol
Pins
Tests

Math Operators

Variables/Constants
Generic Hardware
Communication
Storage
Modbus

HMV &R rimitive’
HMIESControl
HMI*:Visual

HMI": Input
HMI®Menu
EtherCAT'Pins
EtherCAT-'HID
EtherCAT : Comm.
EtherCAT : Motion
MySaL sabsgarui o
SCoop (Multitask)
Code Blocks

: : e
sefiintegenvariable
value

. LoMs
clear LCM screen

dinput ==

After you finish, click the “Code Generation & Upload” button, and ArduBlock will automatically
generate the program code and upload it to the QEC-M-01.

| (] ArduBlock _ardublock.abp - (u] X

| Open | Saveds  Save
-_—

@ENCT o

—

Pins

‘ & keypad_lem-eva-ardu-1 | 86Duino Coding 501 = [m] X
File Edit Sketch Tools Help

Tests

keypad_Lem-eva-ardu-1 myeva.cpp

myeva.h Math Operators

; #include *my h Variables/Constants setcharvariable = <
3 int _ABVAR_I_LcmY =0 ; Generic Hardware
4 char _ABVAR_2_keyPadInput = ;

5 Communication
65 void EthercatCallback(veid) {

7 Storage

8}

g Modbus

10

11 void setup() HMIERRmIt

128

13 EVA.begin(); HMIEAControl
14 Virtualleml.begin(); HMI' = Visual

15 _ABVAR_1_Iem¥ = 1 ;
HMI': Input

HMI': Menu
EtherCATAIPins
EtherCAT : HID
EtherCAT : Comm.
EtherCAT : Motion keypadimpur == 7w |
MysQL setintegenvariable ”"Va

Virtuallenl.clear();
“keyPadinput_|==

Setintegenvarfable:

| clear LCM screen

AR R AR R R AR R AR R Don SCoup (Multitask) | clear

Code Blocks

QEC MD1 on COMG

Save as image... Zoom v20250616
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After uploading, you can press the keypad on the QEC-R1THU9S-N's side and printing on the
specific positions of LCM according to it. Buzzer will buzz when the keypad is pressed.
Among them:
o #clears the LCM and sets the print row to Row 1.
o *clears the LCM and sets the print row to Row 2.
o Keys 0-9 print at columns 1-10; keys A-D print at columns 11-14 of the current row.
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Step 4.3: MPG Hand wheel

In this section, we will read the MPG data and status for QEC-R11HU9S and print EMG, Enable,

ICOP Technology Inc.

Axis, Ratio, and Raw data through the Serial Monitor of the 86Duino IDE.

WK
00000O0O0
000000000

No. | Pin Assignment | No. | Pin Assighment
1 VCC 9 AXIS_BO

2 A 10 | AXIS_B1

3 A- 11 | AXIS_B2

4 B 12 | MULTIPLE_BO

5 B- 13 | MULTIPLE_B1

6 C 14 | EMERGENCY

7 C- 15 | LED

8 GND - -

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock
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First, we use the “if MPG emergency stop button is pressed” block in the “EtherCAT : HID" class in
the “loop” area of the “program” block. (we select “Virtual MPG1” for HU9S MPG).

' MPGread

Math Operators [Trs weon 4
- @ S -
Variables/Constants RIECIMIIERR .
Generic Hardware
Ay MPG#
Communication " MPG axis

Storage
Modbus
@FEIRTmive s

= €' if Mpaenable switchis press
AVIEVisual MPG enable switchis pressed

' MPG ratio

HMI': Input
HMI:'Menu if MPG emergency stop button is pressed [
EtherCAT"Pins —
EtherCAT ' HID
EtherCAT : Comm.
EtherCAT : Motion | ==, = = e
MysaL " set MPG digital filter vajue

SCoop (Multitask) -

EtherCAT serial=
Code Blocks ’ Barcode scanner setup device
==

5 MPG#
" invert MPG counter direction

EtherCAT serial#

And we use the “Serial print” block in the “Communication” class, and put it in the “if MPG

emergency stop button is pressed”.
GNCGRT oI

Pins Serial print

Tests
message
Math Operators
glue
Variables/Constants

glue if MPG emergency stop button s pressed

Generic Hardware
Communication write to 12€ ,:

Storage value
Modbus

NI Mtivesw

GG ontrolmn read 12C ok?

Serial data available

. de
read from 12C —

HMI": Visual
HMI': Input
HMI'Menu
EtherCAT'Pins
EtherCAT ' HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL
SCoop (Multitask)
Code Blocks

Serial data available
Serial read

Serial parselnt

We set the “message” to “EMG: 1", and “new line” to “FALSE” in the “Serial print” block.

Like this.

MpPG# ST

pregram .‘.:_.:". if MPG emergency stop button is pressed
I

. . me
Serial print
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EERRNCTTCI—
Pins
Tests
Math Operators
Variables/Constants
Generic Hardware
Communication
Storage
Modbus
@FEIRTimitive Su

HMIEIControl I

HMI": Visual
HMI": Input
HMI*="Menu
EtherCAT%Pins
EtherCAT ' HID
EtherCAT : Comm.
EtherCAT : Motion
MysQL
SCoop (Multitask)
Code Blocks

Same as above, we use the “Serial print” block in the “Communication” class, and put it in the “if

€ MPG read

MP
' MPG write

value p—

1ere)- hey stop button s pressed

N
Serial print

MPG ratio

MPG#
T MPG enable switchis pressed

MPG#

if mps emergency stop button is pressed

Ay MPG#
" invert MPG counter direction

MpG#
set MPG digital filter

value

EtherCAT serial

! Barcode scanner setup device

EtherCAT serial#

<G

MPG enable switch is pressed”.

GNCGRT oI
Pins
Tests
Math Operators
Variables/Constants
Generic Hardware
Communication
Storage
Modbus
NI Mtivesw
HMI": Visual
HMI': Input
HMI'Menu
EtherCAT'Pins
EtherCAT ' HID
EtherCAT : Comm.
EtherCAT : Motion
MysaL
SCoop (Multitask)
Code Blocks

We set the “message” to “, Enable: 1", and “new line” to “FALSE” in the “Serial print” block.

Like this.

pregram

Serial print

message

glue
mpc 41

glue if MPG emergency stop button s pressed

device address

write to 12C

read from 12C ;

read 12C ok?

Serial data available
Serial data available
Serial read

Serial parselnt

mpaz 41

MPG emergency stop button is pressed

Serial print

e

vline

EMG: 1
FALSE

Start Guide: HID RS232/485 + Keypad + LCM + MPG with 86EVA & ArduBlock
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Next, we use the “if MPG enable switch is pressed” block in the “EtherCAT : HID” class.
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Then, we print out the axis, ratio, and raw data.
We use three “Serial print” blocks and set the “message” to “, Axis:”, “, Ratio:”, and “, Raw:".
And we use the “MPG axis” block, the “MPG ratio” block, and the “MPG read” block in the
“EtherCAT : HID" class.

@ENCTTTO—

Pins

' MPG read

Tests

Math Operators 7, weer

- ’AN = - B - e
Variables/Constants LU <L wrce 4
T TE— — 8RR /P uttenialpressed S(;rial rint” ™9 _EMG:1
MPG F newline (IRALSE
Storage " =
B = " ftch s pressed

Communication % MPG axis
/ = 3 L message _, Enable: 1
Modbus TR Serialprint e (NS
HMIESPrimitives -
o , Axis:
——
HMIGontrol G megs 0t FAISE
HMI' = Visual € " if mpa enable switchis pressed
HMI": Input

7, MPG#
HMI ' Menu if MPG emergency stop button s pressed

NEtherCATIRins e |
S EthercATJHID
EtherCAT : Comm.

EtherCAT : Motion |~ MPG#
MysaL y ' set MPG digital filter vajue

MPG#
T - S
€ * invert MPG counter direction

SCoop (Multitask)
Code Blocks

Ether
| Barcode scanner setup

EtherCAT serialz

We put the "Serial print" block and the "EtherCAT : HID" block in the "loop" area of the "program"”
block. And we need to change the message content to the "EtherCAT : HID" block.

We use the “glue” block from the “Communication” Class to glue the "EtherCAT : HID" block to the
"message" area of the “Serial Print” block.

Like this.

S . I " t message rAXiS:
erial prin new line BSE

message

glue " MPG axis

new line FALSE

message _ , Ratio:
new line SUEALSE

Serial print

Serial print

message

glue MPG ratio

new line SUEALSE
message Raw:

Serial print newline @IEAIRE

Serial print

message

glue " MPG read

new line TRUE

Serial print
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Next, because we need to wait for the MPG response time, we put a "delay MILLIS" block after all
blocks.

C ozl
Pins

Tests
-
o
Math Operators " re on it Mp | —
G emergency stop button s pressed EMG:1

= ¢ A 5 m
Variables/Constants Serial print TEALED

Generic Hardware
MPG#

Communication A MPG enable switch is pressed
() , Enable: 1

P
Serial print . TREE

Storage
Modbus ’ y e T Ais: .
@B MtV es . e WFAISE
HMIEControl essige
HMI":Visual
HMI': Input
, Ratio:
HMIMenu ine (EENETE
EtherCAT/PInS . T we G
EtherCAT ' HID' b glue € MPG ratio
EthercAT : Comm, skl e GG
EtherCAT : Motion delayIMIIINSEmilsEont. e E R
LN - QFAISE
MysaL .
" y -
SCoop (Multitask) Y oyt z glue MPG read
Code Blocks

glue €' MPG axis

e WFALSE

subroutine €emm newfine (SIRUE

——
subroutine

We set the 100 ms to the “delay MILLIS” block.
Like this.

mpa# 4
MPG emergency stop button is pressed
Serial print

mpce 41
J, .. MPG enable switch is pressed
if : 2
Serial print

Serial print

message
3 : MPG axis
Serial print
newline @

= message
Serial print &
new line

message
5 3 MPG ratio
Serial print

newline
Serial print

message

MPG read

Serial print

new line

delay VI I SEmiliSEconds i 100

*Note:
The default baud-rate of Serial monitor is 9600.

-

B Antoscroll B Show timestamp Mo line ending v| ‘9600 band w Clear output
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After you finish, click the “Code Generation & Upload” button, and ArduBlock will automatically
generate the program code and upload it to the QEC-M-01.

& mpg-eva-ardu-1 | 86Duino Coding 501 - a X @ ArduBlock _ardublock.abp — a X

File Edit Sketch Tools Help Save Code Generation & Upload

Open Save As

npg-eva-ardu-1 myeva.cpp myeva.h

1 #include
2 Math Operators
3Bvoid EthercatCallback(void) { —
4 Variables/Constants
5 % Generic Hardware
6
7 Communication
8 void setup() Storage
9= {
10 EVA.begin(); Modbus -
11 Serial.begin(9660); C eRiies. MPG axis
12 3 |
13 SN TEICTREro1M—
14 void loop() HMIEVisual Serial pri
158¢ 7&. al print
168  if (VirtualMpgl.isEmergencyStop()) { HMI: Input —_—— e
:; . Serial.print( 28 AMiEMend Sertalprint MPG ratio
198 if (VirtualMpgl.isEnabled()) { Eth Pins
= d N B ST v———— T
3? , Serial.print( ); EtherCAT HID serlal print

EtherCAT : Comm. - = e 4
MPG read

EtherCAT : Motion Serial print
MySQL newine (TRUCEND

e
SCoop (Multitask) RIS = LTI

Code Blocks

Save as image... Zoom v20250616

After the upload is completed, you can read the data and status of the MPG of QEC-R11HUS9S, and
view EMG, Enable, Axis, Ratio, and RAW data through the Serial Monitor of 86Duino IDE.

& mpg-eva-ardu-1 | 86Duino Coding 501 - o x & COM& - [m] X
File Edit Sketch Tools Help Send
SEELE h Manitorac o, o
" EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
LRI HUEERCL EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
1 |#include EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
2 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
35 void EthercatCallback(void) { EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
1 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
53 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
g EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
a5 id setup() EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
QE}"” L) EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
10 EVA.begin(); EMG: 1, Enable: 1, Axis:2, Ratlo:1, Raw:0
1 Serial.begi,n(QGBB)' EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
12 3} ! EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
13 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
14 void loop() EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
158( EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
162 if (VirtualMpgl.isEmergencyStop()) { EMG: 1, Enable: 1, A.X]_.S:2, Ratl_.o:l, Raw:0
17 Serial.print( ); EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
18 1 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
198 if (VirtualMpgl.isEnabled()) { EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
20 Serial.print( I8 EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
21 Y o . EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0 Set the Baud-rate.
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, Ratio:1, Raw:0
EMG: 1, Enable: 1, Axis:2, R

1
B Autoscroll [ Show timestamp Wo line ending I9600 band I: Clear cutput
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Troubleshooting

QEC-M-01 cannot successfully upload code

When you are unable to successfully upload code, please open 86EVA to check if your QEC
EtherCAT MDevice's environment is abnormal. As shown in the figure below, please try updating
your QEC EtherCAT MDevice's environment, which will include the following three items:
Bootloader, EtherCAT firmware, and EtherCAT tool.

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

Now, we will further explain how to proceed with the update:

Step 1: Setting up QEC-M

1. Download and install 86Duino IDE 500+ (or a newer version).
You can download it from Software.

2. Connect the QEC-M: Use a USB cable to connect the QEC-M to your computer.

3. Open 86Duino IDE: After the installation is complete, open the 86Duino IDE software.

4. Select Board: From the IDE menu, choose “Tools” > “Board” > “QEC-M-01" (or the specific
model of QEC-M you are using).

5. Select Port: From the IDE menu, choose “Tools” > “Port” and select the USB port to which
the QEC-M is connected.
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Step 2: Click “Burn Bootloader” button

After connecting to your QEC-M product, go to “Tools”> “Burn Bootloader”.
The currently selected QEC-M name will appear. Clicking on it will start the update process, which
will take approximately 5-20 minutes.

* QEC-M-01:

File Edit Sketch Tools Help

Auto Format Crrl+T —
Archive Sketch E m
-

sketch_may15¢ Fix Encoding & Reload

1void seti Manage Libraries... Ctrl+Shift+1
2 J Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

}
ArduBlock

void loop 86HMI Editor
86EVA (EtherCAT) Configurator

VN AW

} 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

[ sumBootioader > QECMOT Bootloader | 4@
Run Bootloader Menu

Step 3: Complete the Update

File Edit Sketch Tools Help

= |EE] o
v

sketch_may15¢c
void setup() {
// put your setup code here, to run once:

}

void loop() [l

main code here, to run repeatedly:

1
2
3
4
5
6
7
8
9

}

QEC M043T on COM22

After completing the above steps, your QEC-M has been successfully updated to the latest version
of the development environment.
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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.

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
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