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COMPACT PLC.

2. General Description M-DUINO
FAMILY products

INDUSTRIAL SHIELDS

A compact PLC based in Open Source Hardware technology. With different
Input/Outputs Units.

CONECTABLE PLC ARDUINO 24Vcc M-DUINO Relay

Sunply Voltage MODEL TYPE 19R I/Os 38R I/0s 57R 1/0s
Input Voltage -
24 \/ce p g 12- 24vdc
| max. 0,5A
Size 101x119.5x70.1 | 101x119.5x94.7 | 101x119.5x119.3
Clock Speed 16MHz
Compact Flash Memory 32KB of wich 0,5KB used by bootlader
o SRAM 2KB
EEPROM 1KB
I2C* — Ethernet Port — USB — RS485 -- SPI —
Comunications (3x) Rx,Tx (Arduino pins)
TOTAL Input points 6 12 18
TOTAL Output points 1 22 31
Type of signals
* Analog/Digital
Input 10bit 4 8 12
(0-10Vcce)
* Digital Input (24vcc) 6 12 18
* Interrupt Input HS 2 4 6
(24vcce)
* Analog Output 3 6 8
(0-10Vcce)
* Digital Output (24Vcce) 4 6 8
* PWM Output 8bit 3 6 8
(24vce)
* Relay Output 8 16 23
I/Os (220Vce-8A)
. Expandability 12C* - 127 elements - Serial Port RS232/RS485
»';nalr;uj\ Reference IS.MDuino.19R IS.MDuino.38R IS.MDuino.57R

* By using this type of signal can no longer use Digital signal
(24vdc)
You must read product Datasheet.
(1) IMPORTANT. Visit accessories/communication section.
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' 10k pull-up resistance required (IS.ACI2C-4.7K)
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2.1.Mechanical dimensions

S 7
|
) : M-Duino 19R 1/Os
1 _ w

M-Duino 38R 1/Os

M-Duino 57R 1/Os

3. Precautions

3.1. Arduino Board
All M-duino family products use Arduino MEGA Board.

3.2.Intended Audience
This manual is intended for the following personal, which must also have knowledge of
electrical systems.

3.3.General Precautions
The user must operate the product according to the performance specifications described in
the operation manuals.

Before using the product under conditions, which are not described in the manual or applying
the product to nuclear control systems, railroad systems, aviation systems, vehicles,

Page4‘
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combustion systems, medical equipment, amusement machines, safety equipment and other
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systems, machines, and equipment that may have a serious influence on lives and property if

used improperly, consult your INDUSTRIAL SHIELDS representative.

Make sure that the rating and performance characteristics of the product are sufficient for the

systems, machines, and equipment, and be sure to provide the systems, machines, and

equipment with double safety mechanisms.

This manual provides information for programming and operating the Unit. Be sure to read

this manual before attempting to use the Unit keep this manual close at hand for reference

during operaion.

Warnings:

controller.

Unused pins should not be connected. Ignoring the directive may damage the

Improper use of this product may severely damage the controller.
Refer to the controller’s User Guide regarding wiring considerations.
Before using this product, it is the responsibility of the user to read the product’s User

Guide and all accompanying documentation.

4. Specifications

4.1. General Specifications:

voltage range

DC power supply

Iltem M-DUINO R19 IOs M-DUINO R38 I0s M-DUINO R57 10s
Power supply )
voltage DC power supply | 12 - 24Vdc
Operating

11.4 to 25.4Vdc

output capacity

Power
consumption DC power supply 30VAC max.
Power supply 24vdc
External voltage
power supply
Power supply 700Ma

Insulation resistance

20MQ min.at 500Vdc between the AC terminals and the protective earth terminal.

Dielectric strength

2.300 VAC at 50/60 HZ for one minute with a leakage current of 10mA max. Between all
the external AC terminals and the protective earth terminal.

Shock resistance

80m/s2 in the X, Y and Z direction 2 times each.

Ambient temperature (operating)

0° to 45°C

Ambient humidity (operating)

10% to 90% (no condensation)

Ref. 15.07.15_M-duino57R_User_Guide
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Ambient environment (operating)

With no corrosive gas

Ambient temperature (storage) -20° to 60°C
Power supply holding time 2ms min.
Weight 4459 max. 5429 max. 8509 max.

4.2.Performance Specification:

Item

M-DUINO 19R IOs M-DUINO 38R I0s M-DUINO 57R IOs

Arduino Board

ARDUINO MEGA 2560

Control method

Stored program method

1/0 control method

Combination of the cyclic scan and immediate refresh processing methods.

Programming language

Arduino IDE. Based on wiring (Wiring is an Open Source electronics platform composed of a
programming language. “similar to the C”. http://arduino.cc/en/Tutorial/HomePage

Microcontroller

ATmega2560

Flash Memory

256kb of wich 8 kb used by bootloader

Program capacity (SRAM) 8kb
EEPROM 4kb

Clock Speed 16MHz

Clock Speed 16MHz

Ref. 15.07.15_M-duino57R_User_Guide
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5. Before to connect:

5.1.Software interface

Arduino IDE is compatible for programming these PLCs. You must to download a start code in
www.industrialshields.com at product page in “document files” section and then It is

necessary open it with Arduino IDE.

Configuration about Arduino IDE:

sketch_jan05a | Arduino 1.0

Archivo Editar Sketch Ayuda

Formato Automatico
Archivar el Sketch

Ctri+T

|| sketehJan0sa Reparar Codificacion y Recargar

Monitor Serial Crl+Maytisculas+M

Tarjeta »
Puerto Serial »
Programador o2

EEEEE

mipctienelag@qgmail com [ + Cor

Arduino Uno
Arduine Duemilanove w/ ATmega328

Arduino Diecimila or Duemilanove w/ ATmegal68
Arduino Nano w/ ATmega328

Arduino Nano w/ ATmegal68

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal 280)

Arduino Leonardo

Grabar Secuencia delInicio

Arduino Esplora

5.2.How to connect PLC arduino to PC

- Connect USB port from PLC to PC.

NOTE:
M-Duino Family use USB-B cable.

- Open Arduino IDE interface:
You can install with this link:
http://arduino.cc/download.php?f=/arduino-1.0.6-windows.exe

- Select Arduino Board
NOTE:

M-Duino Family use Arduino MEGA 2560.
=

sketch_jan05a | Arduino 1.0

Archivo Editar Sketch Ayuda

mipctienelag@gmail.com Q + Cor

Formato Automatico Ctri+T

Archivar el Sketch

Arduino U
Reparar Codificacién y Recargar rduino Uno |
Arduino Duemilanove w/ ATmega328

W sketenanosa

Monitor Serial Ctrl+Maytisculas+M

Arduino Diecimila or Duemilanove w/ ATmegal68

Tarjeta 4 Arduino Nano w/ ATmega328
Puerto Serial » Arduino Nano w/ ATmegal68
—— »| © | Arduino Mega 2560 or Mega ADK

Grabar Secuencia delnicio Arduino Mega (ATmegal280)

Arduino Leonardo

¢  IMPORTANT: For M-duino Family you need set the AUTORESET
switch to on when uploading the program to Arduino Mega 2560
(see section 6.2).

Page7
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- Select correct port.

=@ gkatch_awpgl¥a | Arduine 0022

fuko Format
Archinee Skabdh
Fiz Encoding & Reload

Serial Monitor CtelShifk+M

Board 3

Burn Bootloader H
IMPORTANT:
Verify the USB port is detected:
172 Device Manasger LT

Fie  Actien  View  Help

ndba il R O

-5 Ports (COM & LPT)

i [ Processons

i B Sound vwdec snd game controlien

i G Storage controliers

o (i System devices

§ Universal Serial Bus controliers

9 IntekR} 82801 FR/FBM USE Uneversal Host Controller - 2658
¥ IntedR} 82001 FB/FBM USE Univiersal Host Controller - 2659
9 IntekR) 2801 FRUFEM USE Uneversal Host Controller - 54
¥ Intek(R) 82001 FR/FBM USE Univiersal Host Controller - 2638
9 Intek(R) BX001FRFBM USED Enhanced Howt Controller - 2650

5.3.How to connect PLC to power supply

- MDuino Family PLC are 24Vdc supplied. IMPORTANT: The polarity IS NOT REVERSAL!
- Make sure that the live and GND connector of the power supply match the PLC.
- Make sure that the power supply mains output is not higher than 24Vdc.

(e arva]
h GND |

|—f 24Voe |

A ——

Page8
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Suggested power suppliers

* Not recommended for industrial applications. The
Jack connector needs to be removed and use the live
and GND connectors.

Ref. 15.07.15_M-duino57R_User_Guide



INDUSTRIAL SHIELDS

6. M-duino 57R1/0 Pinout:

6.1. A Zone connection

Configuration Switch* (see section 12 for
Communications configuration.

Enabling Communications disable s some
1/0s)

Communication Pinout

Power supply connectors

Base
(common unit)
A Zone
5 £
S o
28] ¢ §
= 5 °
25| € 5
=0 < o
SCL 21 SCL
SDA 20 SDA
RX0 1 RX0
TXO0 0 TXO0
RX1 19 RX1
X1 18 TX1
RX2 17 RX2
X2 16 TX2
RX3/RE 15 RX3/RS485
TX3/DE 14 TX3/RS485
A - RS485
B - RS485
PIN3 3 Arduino Pin/
Select SPI
50 SO 50 SPI
51 SI 51 SPI
52 SCK 52 SPI
Reset Reset SPI
Vin5 Vin5 SPI
PIN2 2 Arduino Pin/
Select SPI
GND - Gnd
GND - Gnd
24Vdc

(24Vdc - Gnd)
Base
(common unit)
A Zone
5 £
o] o
28| ¢ 5
S C 5 “5
25 = =
=0 < [
AREF AREF  |Arduino PIN
IOREF2 | IOREF2 |Arduino PIN
IOREF1 | IOREF1 |Arduino PIN
7Vvdc 7Vdc -
Gnd Gnd GND
O 3.3vdc | 3.3vdc -
GND Gnd GND
—{ 5vdc 5vdc -
@ GND Gnd GND
T3]
ol
[a¥)

Ref. 15.07.15_M-duino57R_User_Guide
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6.2.A Zone top
[ T o 2 s x| ]|

[ ] u
= @ﬁ
0 & i () I
)
Power IecAdicator / Arduino Reset button
USB programmer connector Autoreset*
Ethernet connector (Arduino Mega)

*NOTE: Autoreset. Arduino mega has auto reset when using serial communication code. Set switch to OFF when
using serial communication. When uploading code to Arduino Mega set switch to ON.

6.3.B Zone
B Zone
=
=
=
E — c
g Relay Out ° 8 T N
[= = Q o c
o S @ c o
= A < = =
[= T C =] 3]
= S o ° c
o < T
RO.8 37 Relay 0.8 Out
Configuration Switch* R0.7 38 Relay 0.7 Out
see section 8 to select R0.6 39 Relay 0.6 Out
( . . RO.5 40 Relay 0.5 Out
correct configuration for RO.4 24 Relay 0.4 Out
inputs).

B Zone
2s £ o
=3} o =
3¢ | ¢ £
=3 3 5 8
@) g i o
Relay out a
R0.3 25 Relay 0.3 Out o
RO.2 22 Relay 0.2 Out
RO.1 23 Relay 0.1 Out
GND - Gnd
Q0.2 D4 Analog/ Digital Out
Q0.1 D5 Analog/ Digital Out
Q0.0 D6 Analog/ Di%ital Out Input Pinout
GND - Gn .
10.5 A3 Analog/ Digital In Output Pinout
10.4 A2 Analog/ Digital In
10.3 Al Analog/ Digital In
10.2 A0 Analog/ Digital In
10.13 3 Digital In/ Interrupt 1
()10.1 NC GND 10.1
10.0° 2 Digital In/ Interrupt O
(-)10.0 NC GND 10.0 ] :

% See section 8 to select suitable switch configuration for (10-24Vdc/An-Dig) configurable I/Os.
? See section 8 to enable these connections.

Page 1 1
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6.4.B Zone top

Led indicator I/Os state

6.5.C Zone

L~~~ _H =

C Zone
0O 0O a [ —_ c
Oj [ =l o O -
O O O — [a <
: o B | 2 S8 ° 5
: : o D]l 3 | § 3
» — - < S © c
§ ——{ 2%’ = Relay Out =3 < a
O : ER-].E — F L=
= N R1.8 42 Relay 1.8 Out
- R1.7 43 Relay 1.70ut
_ R1.6 44 Relay 1.6 Out
— R1.5 45 Relay 1.5 Out
- R1.4 29 Relay 1.4 Out
[ Configuration Switch*
- (see section 8 to select
= correct configuration for
[~ inputs).
E
1 [ |t | 1 ’:
C Zone JE| = % f
es £ o
£5 & S
Qc e 5 gt p
2 < 5 c [ =] (m]
o 3 S i |o m}
- - L [ =0 |
R1.3 h RO.3,
t .E — :g
R13 30 Relay 11 Out Relay out ezl B | =0 [B
R1.2 27 Relay 10 Out I —
R1.1 28 Relay 9 Out [ —
GND - Gnd "
i —
Q1.2 D8 Analog/ Digital Out ——
Ql1 D9 Analog/ Digital Out
Q1.0 D7 Analog/ Digital Out
GND - Gnd o
11.5 A9 Analog/ Digital In Input Pinout
11.4 A8 Analog/ Digital In .
11.3 A7 Analog/ Digital In Output Pinout
11.2 A6 Analog/ Digital In
11.1° 19 Digital In/ Interrupt 4
(1.1 NC GND I1.1
11.0° 18 Digital In/ Interrupt 5 |
()I1.0 NC GND 11.0 ] | \

* See section 8 to select suitable switch configuration for (10-24Vdc/An-Dig) configurable I/Os.
> See section 8 to enable these connections.

Page 1 2
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6.6. C Zone top

Page 1 3

i W
=yl

=:e,

@@m |

6.7.D Zone

L =

1
1

LDDDDDDDDDDDD

H ‘ ‘ ‘ ooooao

5| I ] f |  —
1 [ 1 | L |
D Zone
oo £
c 5 o “
58 g S
Ic | 3 g
o < z
R2.3 35 Relay 2.3 Out
R2.2 32 Relay 2.2 Out
R2.1 33 Relay 2.1 Out
GND - Gnd
Q2.2 D12 Analog/ Digital Out
Q21 D13 Analog/ Digital Out
Q2.0 - NC
GND - Gnd
12.5 Al15 Analog/ Digital In
12.4 Al4 Analog/ Digital In
12.3 Al13 Analog/ Digital In
12.2 A12 Analog/ Digital In
12.17 21 Digital In/ Interrupt 2
(-)12.1 NC GND 12.1
12.07 20 Digital In/ Interrupt 3
(-)12.0 NC GND 12.0

Relay Out

Configuration Switch*
(see section 8 to select
correct configuration for

Led indicator I/Os state

inputs).

Relay out

Input Pinout
Output Pinout

D Zone
s £ o
S5 0 o S
2| ¢ g
=5 = =
o :E: T
R2.8 47 Relay 2.8 Out
R2.7 48 Relay 2.7 Out
R2.6 49 Relay 2.6 Out
NC NC NC
R2.4 34 Relay 2.4 Out
—L_H F Pz
|
o 5 o aner |
E ] E | a E :g:;% I
N a2 RD.3
RJ’J g R134 | -g :E a;v-,..w;;c
FOE_|F4 B |=EE | e
—— —_— GHO
R2.1 — — —
— —
i =
(i3]
(&2 ) i
8
E
—

® See section 8 to select suitable switch configuration for (10-24Vdc/An-Dig) configurable |/Os.
7 See section 8 to enable these connections.

Ref. 15.07.15_M-duino57R_User_Guide



Y

INDUSTRIAL SHIELDS

6.8.D Zone top w

ﬁ 338335903309, | Led indicator I/Os state

mE2ra2ze~ceno

Page 1 4‘
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7. 1/0 Pinout (summary pinout/ Arduino PIN):

M-DUINO 57R I0s
Base M-DUINO 38R 10s
(common unit)
M-DUINO 19R IOs
B Zone C Zone D Zone
A Zone
s | & o5 | & o5 £ 5 | g8 | &
279 S 5 = o = =R o 2 =R o c
£0 e i) = c 9 2 }= 3] 52 }= i)
ER= £ B 0O s 5 3] Qc =] 5 = 3 S
25 ° s =3 | & = s3 | B i =3Q = =
>0 < iy © < g © < © < i
SCL 21 SCL R0.8 37 | Relay 0.8 Out R1.8 42 | Relay 1.8 Out R2.8 47 Relay 2.8 Out
SDA 20 SDA RO.7 38 | Relay 0.7 Out R1.7 43 | Relay 1.7 Out R2.7 48 Relay 2.7 Out
RX0 1 RX0 RO0.6 39 | Relay 0.6 Out R1.6 44 | Relay 1.6 Out R2.6 49 Relay 2.6 Out
TXO0 0 TXO0 RO.5 40 | Relay 0.5 Out R1.5 45 | Relay 1.5 Out R2.5 NC NC
RX1 19 RX1 R0.4 24 | Relay 0.4 Out R1.4 29 | Relay 1.4 Out R2.4 34 Relay 2.4 Out
TX1 18 TX1
RX2 17 RX2
TX2 16 X2
RX3/RE 15 RX3/RS485
TX3/DE 14 TX3/RS485
A - RS485
B - RS485
PIN3 3 |Arduino Pin/
Select SPI
50 SO 50 SPI
51 SI 51 SPI
52 SCK 52 SPI
Reset Reset SPI
Vin5 Vin5 SPI
PIN2 2 |Arduino Pin/
Select SPI
GND - Gnd
GND - Gnd
24Vdc
AREF AREF |Arduino PIN R0.3 25 |Relay0.30ut| R1.3 30 Relay 11 Out R2.3 35 Relay 2.3 Out
IOREF IOREF |Arduino PIN R0.2 22 Relay 0.2 Out | R1.2 27 Relay 10 Out R2.2 32 Relay 2.2 Out
IOREF1 IOREF1 |Arduino PIN RO.1 23 |Relay0.10ut| R1.1 28 Relay 9 Out R2.1 33 Relay 2.1 Out
7Vdc (out) +7Vdc - GND - Gnd GND - Gnd GND - Gnd
Gnd Gnd GND Q0.2 D4 | An/Dig/ PWM| Q1.2 D8 | An/ Dig/ PWM Q2.2 D12 An/ Dig/ PWM
3.3Vvdc (out) | +3.3Vdc |Arduino PIN Out Out Out
Gnd Gnd GND Q0.1 D5 |An/Dig/PWM| Q1.1 D9 | An/ Dig/ PWM Q2.1 D13 An/ Dig/ PWM
5Vdc (out) 5Vdc - Out Out Out
gnd gnd GND Q0.0 D6 |An/Dig/ PWM| Q1.0 D7 | An/Dig/ PWM| Q2.0 NC NC
Out Out
GND - Gnd 11.5 A9 | Analog/ Digital 12.5 Al15 Analog/ Digital
10.5 A3 |Analog/ Digital In In
In 11.4 A8 | Analog/ Digital 12.4 Al4 Analog/ Digital
10.4 A2 |Analog/ Digital In In
In 11.3 A7 | Analog/ Digital 12.3 A13 Analog/ Digital
10.3 Al |Analog/ Digital In In
In 11.2 A6 | Analog/ Digital 12.2 Al12 Analog/ Digital
10.2 A0 | Analog/ Digital In In
In 11.1 19 Digital In/ 12.1 21 Digital In/
10.1 3 Digital In/ Interrupt 4* Interrupt 2*
Interrupt 1* | (-10.1 | NC GND I1.1 ()2.1 NC GND 12.1
()01 | NC GND 10.1 11.0 18 Digital In/ 12.0 20 Digital In/
10.0 2 Digital In/ Interrupt 5* Interrupt 3*
Interrupt 0* | (-)I1.0 NC GND 11.0 ()12.0 NC GND 12.0
(-)I0.0 | NC GND 10.0

*NOTE: Digital Inputs 10.0, 10.1, 11.0, 11.1, 12.0, 12.1 can be configured on Arduino IDE to be Interrupts.

Arduino Switch Switch mode

Pin mode OFF ON

21 SCL Interrupt 2
20 SDA Interrupt 3
19 Rx1 Interrupt 4
18 Tx1 Interrupt 5
3 Pin 3 Interrupt 1
2 Pin 2 Interrupt O

Page 1 5
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8. Switch configuration

8.1 A Zone
LEET *IMPORTANT:
SWITCH CONFIG
Arduino | o« ON LEFT ZONE. To enable communication connections the switchs

PZT SCL 51 must be set to “OFF”. Set to “ON” position to enable I/Os PLC
20 SDA 12.0 connection. Communications and I/Os on the chart can not work
19 Rx1 1.1 simultaneously. For exemple if SCL is enabled (OFF), 12.1 will not
18 T 11.0 work. OFF position provides direct connection to Arduino Pin (so
3 Pin 3 10.1 . . .

> Pin 2 0.0 they can be programmed according to Arduino pin features).

8.2 B, Cand D Zone

Some I/Os can be configured as Analg/Digital and 10Vdc/24Vdc, the chart above summarizes the
positions for each type of configurable 1/0.

LEFT SIDE
B ZONE
SWITCH CONFIG
Input ON OFF
Q0.2
Q0.1 10 24
Q0.0 Vdc Vdc
NC
SWITCH CONFIG
Q0.2
883 Analog | Digital
NC
C ZONE
SWITCH CONFIG
Input ON OFF
Q1.2
Q1.1 10 24
Q1.0 Vdc Vdc
NC
SWITCH CONFIG
Q1.2
818 Analog | Digital
NC
D ZONE
SWITCH CONFIG
Input ON OFF
Q2.2
Q2.1 10 24
Q2.0 Vdc Vdc
NC
SWITCH CONFIG
Q2.2
828 Analog | Digital
NC

Page 1 6
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9. 1/0 technical details

M-duino family products

Maxim current

Signal vde consumption

Digital Input 24 Vdc 60mA

Analog/Digital Input configurable

Analog | o qyqc 60mA

Digital 24vdc 60mA

Digital Output 24vdc? 200mA
Analog/Digital/PWM Output configurable

Analog 0-10vdc 80mA

Digital 24 Vdc 80mA

PWM 24vdc 80mA

All outputs can be working simultaneously

Cumulative outputs at its max current value

Relay 220V 8A

10. Connector details

The connector inside the PLCs that mounts on the PCB is MC 0,5/10-G-2,5 THT — 1963502
from Phoenix contact. MC0,5/10-G-2,5THT

For I/0 and power supply there is a FK-MC 0,5/10-ST-2,5 - 1881406 connector from Phoenix
contact. FK-MC 0,5/10-ST-2,5

® You can select 24Vdc or 10Vdc (with correctly switch configuration). Digital output will be 12Vdc If you
connect PLC to 12Vdc power supply

Page 1 7
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Connection details:

Article reference

MC0,5/10-G-2,5 THT

Height 8,1mm
Pitch 2,5mm
Dimension 22,5mm
Pin dimensions 0,8x0,8mm
Pin spacing 2,50mm

Article refernce

FK-MC0,5/10-ST-2,5

Rigid conduit section min. 0,14 mm?
Rigid conduit section max. 0,5 mm?
Flexible conduit section min. 0,14 mm?
Flexible conduit section max. 0,5 mm?
Conduit section AWG/kcmil min. 26
Conduit section AWG/kcmil max. 20

Ref. 15.07.15_M-duino57R_User_Guide
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11. Connection type

11.1 Digital Inputs

Connection digital Inputs (24Vdc)

POWER SUPPLY
AC or DG
1 ARDBOX 5 POWER SUPPLY
G—b Digital INPUT
EXTERNAL DEVICE 1 ) 24Vdc 24Vdo
PNP out 7,
- GND
OUT 24Vdc, " DIGITAL INPUT
GND ' 24vdo
\
EXTERNAL DEVICE 2 \
PNP out OUT 24vdc i
;
GND 24Vicc i
g ' |||GND
|k
POWER SUPPLY < N
24vde
U NOTE:
24vde
Some digital Inputs have an isolated
5 . signal. In this case is necessary to
P .
he p—t i NF ; connect correctly ground (GND) in
J[ correctly “com” pin.
é 5Vdc to Arduino Board

- Programation Code (example):

int101 =12; // Digital (24Vdc)
void setup() {
pinMode(101, INPUT);

}
Void loop({
/* Lo que se quiera */ = digitalRead(101);

Ref. 15.07.15_M-duino57R_User_Guide
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11.2 Analog (0-10Vdc) / Digital Inputs “configurable”

Analog configuration mode:

Connection analog Inputs (0-10Vdc)

POWER SUPPLY
ACorDC
T ARDBOX X> POWER SUPPLY
a P Digital/ Analog INPUT
EXTERNAL DEVIGE 1 24vde) 0-10Vide 24vdc NC g
PNP out N 0.97
) GND '
OUT 0-10vdc b || Anslog INPUT 08
GND F || o-tovde 0.7
\ 0.6
: 0.5
| 0.4
EXTERNAL DEVICE 2 ) vt
PNP out OUT 0-10vdo i SakctsAnelog poston 0.3
) CONECT 24Vdc |0'2
; 2101¢
GND 24vde :
' ||| eND ) ] )
Iy Switch configuration
Zd  —m N (Select Analog position)
POWER SUPPLY
24vde

Analog Input ( 0-10Vdc)

Switch Analog-Digital

oo M 150 —
Analog Digital

5Vdc to Arduino Board
MAX:10Vdc 24Vdc

GND

- Programation Code (example):

int 101 = AO5; // select the Analog (0-10Vdc) / Digital (24Vdc)IN //**warning™ (if Analog selection connect 10Vdc MAX).
int 102 = A04; // select the Analog (0-10Vdc) / Digital (24Vdc)IN //**warning™ (if Analog selection connect 10Vdc MAX).
void setup() {

pinMode(101, INPUT);

}

Void loop({

value = analogRead(A5);

/* Lo que se quiera */ = digitalRead(101);
}

Page2 O
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Digital configuration mode:

Connection digital Inputs (24Vdc)

POWER SUPPLY
AC or DG
b ARDBOX POWEI
l l Digital/ Analog INPUT
EXTERNAL DEVICE 1 i 24vde/ 0-10vde 24Vde
PNP out Tmt
2k || [ GND
OUT 24| 4| | | DIGITALINPUT
|| 24vd .
GND 24k || P ¢ :
EXTERNAL DEVICE 2 : - .
PNP out OUT 24Vdc i Select "digital® position
i NC g
GND 24Vcc ; § 10.97
|1 0.8
sy ) 0.7
POWER SUPPLY LI g 0.6
24Vde 0.5
0.4
0.3
10.2
21012
Switch configuration
o (Select digital position)
Digital Input (24Vdc)
N 18[
.8
El Switch Analog-Digital
ool EEG
= A | -
naieg Digital | 5v4c to
MAX:10Vde 24Vdc

GND

- Programation Code (example):

int 101 = AO5;
int 102 = A04;
void setup() {
pinMode(101, INPUT);

/Il select the Analog (0-10Vdc) / Digital (24Vdc)IN //**warning™ (if Analog slection connect 10Vdc MAX).
/I select the Analog (0-10Vdc) / Digital (24Vdc)IN //**warning™ (if Analog slection connect 10Vdc MAX).

}

Void loop(¥{

value = analogRead(A5);

/* Lo que se quiera */ = digitalRead(I01);
}

Pagez 1
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11.3 Digital Outputs

IT WEFR SUPPLY

ACorDC

L

[EXTEFHAL DEVEE
PHP ont

[EXTERMSTDEVEE & j
PHPart OUT 24 &

|_ GHND Z#os

AR DB ?

|_ POWER SUPRP LT—|

20iee |

DIGITAL INPUT

2o PNP

A1

POVIER SURPLY

2ive

SVdc Output from the

Arduino Board

DICDE

UINZ24

GND

A\

ki

X

ok

R
DIODE

Digital out

e 24Vdc

- Programation Code (example):

int Q06 = 3; // Relay output (220Vac, 8A)
void setup() {

pinMode(Q06, OUTPUT);

}

Void loop ()}

digitalWrite(Q06, HIGH); // Relay ON

I/l turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(Q06, LOW); // Relay OFF

I/l turn the LED off (LOW is the voltage level)

}

Ref. 15.07.15_M-duino57R_User_Guide
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11.4 Analog (0-10Vdc) / PWM / Digital Outputs “configurable”

Analog configuration mode:

Connection analog Output (0-10Vdc)

ARDBOX

IS POWER SUPPLY
Digital/PWM/Analog 7
OUTPUT 9 24Vde
24Vdc/ 0-10Vde
GND
(0-10)Vde h ANALOG OUTPUT
' selection Select switch mode:
' 0-10Vde AOn [
! B:On | g*
" C:On e
h D: On o
(]
h & NC ¢ Configure by software
i §ggg§ for work using PWM in g NG «
R 5015 range value: 0- 254. $anat
) § 08, Qo2
E %gg iv; I aos
dl ¥ GND 5 000, g Q064
1 L] Select "analog” position Q055
i Q0.4
/ \ - Q0.0
Switch configuration
Select 10Vdc position switch
Select Analog position switch
U
5Vdc PWM Output
from the Arduino R |
i 3 1A . -
Board i — [ ' L Switch Analog-Digital

2 w
Digital Analog
Switch 24Vdc - 10 Vdc Bt

GNO Off Ijl On Analog Out 0-10Vde
24Vdc 10Vdce

11

- Programation Code (example):

int Q06 = 3;

I/ select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT
int Q05 =5;

I/ select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT
void setup() {

pinMode(Q06, OUTPUT);

pinMode(Q05, OUTPUT);

}

Void loop(}

analogWrite(QO06, /*valor de una variable */);

digitalWrite(Q05, 125);

}

Page2 3

Ref. 15.07.15_M-duino57R_User_Guide



Y

NDUSTRIAL SHIELDS

Digital configuration mode:

Connection Digital Output (24Vdc)

ARDBOX Y POWER SUPPLY
N Digital/PWM/Analog 7
= OUTPUT & 24Vde
1 24Vde/ 0-10Vde
d 4 GND
(0-10)Vde o a4l P ANALOG QUTPUT
* selection Select switch mode:
i 0-10vde AOn [
" Bon | &
g C:0n &
" D: On o
" Configure by software g (;JUCS E
7 for work using PWM in 00:2 °
f range value: 0- 254. Zands
i g Q06 4
v 2 Q05
| GND Qo4
1 f— Select "analog” position = Qo.o B

Switch configuration
Select 24Vdc position switch
Select Digital position switch

5Vdc PWM Output
from the Arduino
Board

Switch Analog-Digital
b I b
Digital Analog

Switch 24Vdc - 10 Vde b
Oon igital or PWM out

bl I
24vdc 10vde 24Vde

- Programation Code (example):

int Q06 = 3;

// select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT
int Q05 = 5;

/I select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT
void setup() {

pinMode(Q06, OUTPUT);

pinMode(Q05, OUTPUT);

}

Void loop(¥

analogWrite(Q06, 254);

digitalWrite(QO05, HIGH); // Relay ON

I/l turn the LED on (HIGH is the voltage level)

delay(1000); I/l wait for a second

analogWrite(Q06, 0);

digitalWrite(Q06, LOW); /I Relay OFF

I/l turn the LED off (LOW is the voltage level)

}

Page2 4
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PWM configuration mode:

Connection PWM Output (24Vdc)

ARDBOX Yy POWER SUPPLY
N\, DigitalPWh/Analog 7
i QUTPUT 4 24Vdc
1R 24Vdc/ 0-10Vde
R GND
(0-10)Vde i ANALOG QUTPUT
i selection Select switch mode
' 0-10Vde AoOn [
" Bon | &
A C:On cOx.x
h D: On D
h Configure by software ; CT[]C?. é
i for work using PWM in OO:E
f range value: 0- 254. I anAds
U
i 2 Q06
] $0053:
A} | eno Qo4
1 f__l Select "analog” position g Qoo B
S N\

5Vdec PWM Qutput
from the Arduino

Switch configuration
Select 24Vdc position switch
Select Digital position switch

Board T Switch Analog-Digital
b I b
Digital Analog
o
Switch 24Vdc - 10 Vde 49?
OﬁE n igital or PWM out
24vde 10vde 24vde

- Programation Code (example):

int Q06 = 3;

GND

// select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT

int Q05 = 5;

I/ select the Analog (0-10Vdc) / PWM (10 OR 24Vdc) /Digital //(24Vdc)OUTPUT

void setup() {
pinMode(Q06, OUTPUT);
pinMode(Q05, OUTPUT);

}
Void loop(¥{

analogWrite(QO06, /*valor de una variable */);

digitalWrite(Q05, 125);

Page2 5
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11.5 Relay Outputs
Connection Relay Qutput

|_ POV ER SUP F'LT—|

f2vies |

||u:m|:| |

L

REL&Y GUTPUT
2oy Vac - SR

— 5

Programation Code (example):

int Q06 = 3; // Relay output (220Vac, 5A)
void setup() {
pinMode(Q06, OUTPUT);

}

Void loop({

digitalWrite(Q06, HIGH); // Relay ON
delay(1000); [/l wait for a second
digitalWrite(Q06, LOW); // Relay OFF

}

Ref. 15.07.15_M-duino57R_User_Guide
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12. Communication Pinout
In A Zone you can select different types of Arduino communication PINS:

Arduino Pin Switch mode OFF* Switch mode ON
21 SCL 12.1
20 SDA 12.0
19 Rx1 11.1
18 Tx1 11.0
3 Pin 3 10.1
2 Pin 2 10.0

"I [ 1
doooooooooon i

!
i}

s

LEFT ZONE. To enable communication connections the switchs must be set to “OFF”. Set to
“ON” position to enable I/Os PLC connection. Communications and |I/Os on the chart can not
work simultaneously. For exemple if SCL is enabled (OFF), 12.1 will not work. OFF position
provides direct connection to Arduino Pin (so they be programmed according to Arduino pin
features).

For RS485 communication protocol the defined Arduino Mega pins are showed in the chart
below.

RS485 pinout

Function | Arduino Pin
DI 10
RO 11
RE 15
DE 14

You have different options and accessories. M-Duino family products have direct Ethernet port
with RJ45 connector.

For 12C/RS232 communication, M-Duino family products are directly connected to Arduino
Mega Board. In order to implement this communication an accessory is required.
http://www.industrialshields.com/accesories

Pagez 7
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13. Mechanical Characteristics
- Dimension M-duino Family:
- DIN rail mounting:

101
ﬁ Profilato o cappello TH 35-7,5 Profilato a coppello TH 35-15
Top hat rail TH 35-7,5 Top hat rail TH 35-15
- 15
155,
1004
&=
. - RO8
—— %203 k03
[}
T
e ol B |
v Sezione A/ Section A t
0.3 mox ~ l 2.2 min. fino0 /To 2,5 mox
S| e
+
B Sezione A/ Section A
CARATTERISTICHE METODO  UNMA'  BLEND FEATURES TEST UNITS  BLEND
DI MISURA PC/ABS METHOD PUABS
Mecconiche  Resisoreo o tnzioneoll srenomento AT D638 MPo 68 Mechanicol fest Resistnce 1o tosil vield ASTMDE38 MRy 1]
Resishzo o tozione g wttug ASTHDE3  MPo L] Tonglostongth ASTIMD638 MRy 4
Ally MTMDE38 % 9 Utimonte elo ASTIDE38 % 5
Moduloin fesion KTAOT0  MPg 2694 Fering modulis ASTHDT0 MRy 294
Provg 170d con infoglio 1018014 XV 55 rod test oiched 1S0180/14  Xifm' 55
Termiche Temp. ¢i mmollinento Vit meido B ASTMDIS2S _°( 14 Thermal fest Vit sodtering TADI 1 14
Temperove Rictio 1 81 WPy Kimosss  °C 9 Rebeating tomperctue 1.81 MPo ASTHDG4 9
Fisiche Peso pedfico KIMD792 giand 121 Physical test  Spacic gmviy ASTADTS?  qy/and ]
Rii nello stompo KTDISE % 0408 Mook shrnks ASTMDYS: 40
Mt Flow Index 260°C - 98N KSTDIZE g0 1 Mot Fow Index 260°C - 98N ASTHDIZB  g/10° 11
Comportamento Auesinguerea (mm di spesor) 094 - V-0(08) Flame fest Soff einguisher thidress in mm) 94 - V-0(08)
allo fiomma b Inondescen 32 mm 9521 °C 960 Ingondescente thregd 32 mim 169521 °C 960
Italtronc i riservo il diitto i modificore il moteriole con cui realizzo i propri prodotti Italtronic con operote ony change of the moteriols without being obliged to forewom.

senzo obbligo di preoviiso.

Pagez 8
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14. Software Interface:
Arduino IDE is compatible for program these PLCs. You must to download a start code in
www.industrialshields.com at product page in “document files” section and then it’s necessary
open it with Arduino IDE.

Configuration about Arduino IDE:

All Ardbox PLCs use an Arduino Leonardo and you need to choose these opcion in Arduino IDE.

Archivo Editar Sketch |} i | Ayuda

Formato Automatico ChrlT

Archivar el Sketch

eamplePHF § Reparar Codificacién y Recargar

FILERFEELFITIA L

Monitor Serial Ctrl+Mayiisculas+M
#74/ WRDBOX PNP M
72000100002000000 0 Tarjeta ¥ Arduino Uno
14
Y

00 saieat pine Puerto Serial Arduino Duemilanove w/ ATmega328

Arduine Diecimila or Duemilanave w/ ATmegal68
L #¥5 programader > g
7104 Arduine Nano w/ ATmega328
i Grabar Secuencia de Inicio

Arduino Nano w/ ATmega168
74/ digital pins 2 to 13
e LY digicaloutpuc Arduine Mega 2560 or Mega ADK
14 +%% NOT (pwm) NOT (digitallnput) Arduine Mega (ATmega1260)
144 ['#] Arduine Leonarde
74/ analog pins 0 to § vt o
1107 ONLY analogRead{A0) .. AnalogRead(AS) rauino Esplora
2104 ##% NOT (analegWrite, digitalWrite, digitalRs Arduino Micro.
140 Arduine Mini w/ ATmega328

£/4/ FOR T2C MASTER & SLAVE

Arduino Mini w/ ATmega168
#1440 $include <Wire.n>

Arduino Ethemet

#£// EXTERNAL BOX PIN NUMEERS: Arduino Fio

#444 LEFT SIDE (Where Input Yoltage lives). Arduing ET w/ ATrmegaz2e
/747 Pin 0 => {Box Pin 0)

£40 Pin 1 <> (Box Pin 1)

Arduino BT w/ ATmegal68

About Industrial Shields:

SPAIN

Avda. Castell de Barbera 26, nave 9

08210 Barbera del Valles (Barcelona)
Tel.+34 635693611

Mail: industrialshields@industrialshields.com
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