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2 ARDBOX

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

INDUSTRIAL SHIELDS

Supply Voltage

24 \ce

Compact

COMPACT PLC ARDUINO 12-24Vdc ARDBOX
ANALOG

Fuse protection (1A)

Supply Voltage 12-24vdc Polarity protection
Max. current consumption 0,5A
Size 100x45x115
Clock Speed 16MHz
32KB of which 4KB are used by
Flash Memory bootlader
SRAM 2.5KB
EEPROM 1KB
T
Communications 12C" ~USB -- F;SDIZSZ - RS485-
TOTAL Input points 10
10

TOTAL Output points

Digital range:12/24 Vdc (7.6 to

25.4 Vdc)
INPUTS
Analog range: 0-10 Vdc
12/24vdc
Digital 10 | min: 3/6 mA

Separated PCB ground

Analog 10 bits

9 of 10 Digital input

0-10V
Input Impedance: 39K
Separated PCB ground

* Interrupt HS

1 of 10 Digital input

12/24Vdc
I min: 5/10 mA
Separated PCB ground

*The same input is not simultaneous!
Digital. IMPORTANT

ly compatible as InterrupHS and

OUTPUTS

Digital Isolated range: 5/12/24 VVdc
(4.6 to 25.4 Vdc)

Analog range: 0-10 Vdc
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! Pull-up resistance required for i2c (1S.ACI2C-4.7K)
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5/12/24 Vdc

I max: 0.3 A

Digital Isolated 10 Galvanic INSULATION

Diode Protected for
Relay

0-10 Vdc
Analog 8 bits 7 I max: 40 mA
Separated PCB ground

5/12/24 VVdc
I max: 0.3 A
PWM lIsolated 8bit 6 of 10 Digital isolated Output Galvanic INSULATION
Diode Protected for
1/Os Relay
Digital
Analog Expandability I2C' — RS232 - RS485 - SPI
Relay
Reference IS.AB20AN.base

3 Precautions

Read this manual before attempting to use the Ardbox and follow its descriptions for
reference during operation

1.1. Arduino Board

All Ardbox family PLCs include Arduino LEONARDO Board as controller.

1.2.Intended Audience

This manual is intended for technicians, which must have knowledge on electrical systems.

1.3. General Precautions

The user must operate Ardbox according to the performance specifications described in this
manual.

Before using Ardbox under different conditions from the what is specified in this manual or
integrating Ardbox to nuclear control systems, railroad systems, aviation systems, vehicles,
combustion systems, medical equipment, amusement machines, safety equipment and other
systems, machines, and equipment that may have a serious influence on lives and property if
used improperly, consult your INDUSTRIAL SHIELDS representative. Ensure that the rating and
performance characteristics of Ardbox are sufficient for the systems, machines, and
equipment, and be sure to provide the systems, machines, and equipment double safety
mechanisms. This manual provides information for programming and operating the Ardbox.
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Warnings:

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

controller.

e Improper use of this product may severely damage the controller.

e Refer to the controller’s User Guide regarding wiring considerations.

e Before using this product, it is the responsibility of the user to read the product’s User

Guide and all accompanying documentation.

4 Technical Specifications

4.1 General Specifications:

Power supply

voltage DC power supply

12/24Vdc

Operating

voltage range DC power supply

11.4 to 25.4vdc

Power

capacity

consumption DC power supply 30VAC max.
External Power supply voltage | 12/24vdc
power supply
Power supply output 200Ma

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)

Ambient environment (operating)

With no corrosive gas

Ambient temperature (storage)

-20° to 60°C

Power supply holding time

2ms min.

Weight

340g max.
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4.2 Performance Specification:

Arduino Board

ARDUINO LEONARDO

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

ATmega32u4

Flash Memory

32kb of which 4 kb are used by bootloader

Program capacity (SRAM)

2.5kb

EEPROM

1kb

Clock Speed

16MHz

5 Software interface

Industrial Shields programming environment is Arduino IDE.
https://www.arduino.cc/en/Main/Software

—
Archivo Editar _Sketch | Herramientas| Ayuda

Formato Automatico ChlT

Archivar el Sketch

examplePHP § Reparar Codificacion y Recargar

FILIAFIEIAFILR 1)

Menitor Serial Ctrl+Maytisculas+M
74/ WRDBOX PNE MO
crisirrnirrr et Tageta 0
110
74/ digital pins P i
LRa =5 programador »
11
i Grabar Secuencia de Inicio
f/44 digital pins 2 to 13
FE ONLY digitalOutput
s **% NOT {pwm) HOT {digitallnput)
11
744 analog pins 0 to
Frd ONLY analogRead{A0) .. AnalogRead(i5)
FE *=% NOT (analogirite, digitalWrite, digitalR{
110

#/4/ FOR IZC NASTER & SLAVE
#7474 #include <Vire.hs

#£// EXTERNAL BOX PIH WUMBERS:

#/// LEFT SIDE {Where Tnput Voltage lives).
£44 Pin 0 <> (Box Pin 0]

#7747 Pin 1 <> {Box Pin 1)

You can download start code for Ardbox Relay at www.industrialshields.com , section 20 /0s

Arduine Une

Arduino Duemilznove w/ ATmega32é

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

Arduino Nano w/ ATmegal63

Arduino Mega 2560 or Mega ADK

Arduine Mega (ATmega1260)

E‘ Arduino Leanardo

Arduino Esplora

Arduino Micre

Arduino Mini w/ ATmega328
Arduino Mini w/ ATmegal68
Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328
Arduino BT w/ ATmegal63

PLCs /Ardbox Relay / Document files.

Page6


http://arduino.cc/en/Tutorial/HomePage
https://www.arduino.cc/en/Main/Software
www.industrialshields.com%20%20

INDUSTRIAL SHIELDS

6 How to connect PLC Arduino to PC

- Connect USB cable from PLC to PC.
NOTE: Ardbox Family use micro USB cable.

- Open Arduino IDE interface:
Available at:
http://arduino.cc/download.php?f=/arduino-1.0.6-windows.exe

- Select Arduino Board
NOTE: Ardbox integrates Arduino Leonardo as controller board.

[@ oo wes ReLay | Arduino 155
Auto Format
Archive Sketch
Fix Encoding & Reload

Serial Monitor CtrleShifteM

File Edit Sketch Help

Ctrl+T

DINO_WEB_R

ginclude <521
ginclude <Eth

Arduino AVR Boards.

Arduine Vin

Board
Port

byte mac[] =
|| bvee ipr1 =
byte gateway[
byte subnet[]

Arduine Uno.

Programmer
Arduine Duemilanove or Diecimila

Bumn Bootloader
Arduine Nano

Arduine Mega or Mega 2560
Arduine Mega ADK

int Relayl -4; ©  Arduine Leonarde
int Relap? =12;

I int Relay3 =11;

|| int Relaya =7: Arduine Esplora

I
I
I Ethernetserver server(gn):
I
ol

Arduine Micro

- Select correct port.

Archivo Editar Programa ientas| Ayuda

Auto Farmato CtrisT
Archivo de programa

sketch_mar04a Reparar codificacién & Recargar.

void setupd) { Menitor Serie Ctrl+Mayds+ M
/f put your setup

Placa: “Arduino Mega or Mega 2560" 3
' Procesador: * ATmega2560 (Mega 2360)" >
void locpl) { Puerto: "COM4 (Arduine Leonardo)” { serial ports ‘

I t ¥ ¥ | COM4 (Ard Le d
BUT YOUE TEIR S by ogramador: "AVRISP mkl" [#] coms (arduino Leonardo J
) Quemar Bootloader

IMPORTANT:
Verify the USB port is detected:

= x

Archivo  Accién Ver Ayuda
e m B Hm & R %S
4 4 PC_sobremesa01

» M Equipo

> Il Monitores

> ﬂ Mouse y otros dispositivos sefaladores

Puertos (COM y LPT)

i ? Arduino Leonardo (COM4)

» & Teclados
b ¢ Unidades de disco
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7 How to connect PLC to power supply

- Ardbox Family PLCs are 12-24Vdc 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.

u POWER $I.I'PFI;|

GND I
|—+ 24Voe ]
N |

- Suggested power suppliers

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




8 Ardbox Analog I/0 Pinout:

Zone Connections
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7
RIGHT Zone
— c RIGHT Zone
2 o c
X8 e S
o £ = 3] H
T B 5
<O < o ] ne o
A0.6 3 | Analog Out gg:g Y
A05 5 | Analog Out 00.4) =%
A0.4 6 Ana:og Oout ) ggg Switch config*
A0.3 9 Analog Out P g i ioi
o e Analog - gg 3 e8¢ (see section 9 for A_nalog/DlgltaI
AO.1 1 | Analog Out 20.0 ] Outputs configuration)
A0.0 13 | Analog Out 206 ¥
Q0.9 0 |Digital Output A0S
80.4
Q0.8 1 |Digital Output #0-2 Analog Outputs pinout
Q0.7 7 | Digital Output o
Q0.6 3 PWM/digital [WaRe]
Output ©0.8
Q05 5 | PWMdigital et
Output 0.5
Q0.4 6 | PWM/digital 00.4 Digital/PWM Output pinout
Output €0.3
Q0.3 9 | PWM/digital gg?
Output 0.0
Q0.2 10 | PWM/digital GNDCom Isolated VIN/GND for Outputs
Output |24V Com |
0.1 11 | PWM/digital 2
° Outpl?t GND |12 Power supply connectors
Q0.0 13 | PWM/digital 24V |5% (24Vdc - Gnd)
Output - ’ 1
GNDCOM - |Isolated GND
24VCOM - Isolated VIN
LEFT Zone I
5 £
9 o

x 5 S _5 LEFT Zone
Qo < 5 3]
=) 2 5 I
<O < [ F g 3|

582

RE 7 RS485/SPI(SS) Fo° Ryl Switch config*

DE 4 RS485/SPI(SS) 52’5_ RXD1/C0.8 ( tion 9 for Switch fi i Enabli
scL 3 12C/SPI(SS) e8| Txpoa0s see section 9 for Switch configuration. Enabling
SDA 2 I2C/SPI(SS) £ |SDA-D210.0 Communications disables some 1/0s)

> 0 RS232 233 | SQL-D3Q0S

RX 1 RS232 £ a

A - RS485

B - RS485 .

GND - GND v
5V - 5V OUT 8
RESET - RESET
SCK - SPI
MOSI - SPI . s .
MISO ) SPI Communications pinout
10.9 A0 Analog/Digital . (SPI, 12C, RS485, RS232)
Input &
10.8 Al Analog/Digital
Input
10.7 A2 Analog/Digital
Input
10.6 A3 Analog/Digital
Input .
10.5 Ad Analog/Digital Inputs pinout
Input
10.4 A5 Analog/Digital
Input
10.3 4/ A6* | Analog/Digital .
Input - L
10.2 8/A8* | Analog/Digital
Input
10.1 12 /A11* | Analog/Digital
Input
10.0 2 Digital interrupt

*Use A6, A8 and Al1l for analog values
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+ N @ @ @ % & 9 £
o o o o 9 o o QEEM
s O otg‘ooo;oao c.g &
gc:}c}oo/c: Dgeof\#g\
m R w & e m ;v |\
o cc/caoc

Config switch *
(see section 9 for communications
configuration)

Page 1 O

Power LED Arduino Reset button
Input / Output
LED
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9 Switch configuration

General Switches Configurations

TOP ZONE LEFT ZONE
ENABLED CONNECTION | ON | OFF SWITCH
CONFIGURATION
Q0.1 Q0.1 | RO
ARDUINO PIN | OFF* | ON
RO RO | Q0.1
7 DE | Q0.7
0.2 0.2 DI
Q Q 4 RE 10.3
DI DI | Q0.2
1 Q0.8 | RX
0 Q0.9 | TX
2 SDA 10.0
3 SCL | Q0.6
*IMPORTANT:

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 DE is enabled (OFF), Q0.7 will not work. OFF position provides direct
connection to Arduino Pin (NOT for TX and RX), so they can be programmed according to Arduino pin
features.

TOP ZONE. Communications and outputs can not work simultaneously. If Q0.1 is enabled RO must be
disabled and conversely.

RS- 485 Switch configuration

RS-485 CONFIGURATION
TOP ZONE | LEFT ZONE

Q0.1 | OFF | DE OFF

RO ON RE OFF

Q0.2 | OFF | RX | (ON/OFF)

DI | ON | TX | (ON/OFF)

SDA | (ON/OFF)

SCL | (ON/OFF)

RS485: Enable RE/DE/DI and RO internal pins with configuration switches. 10.3, Q0.1, Q0.2 and
Q0.7 not available. The defined Arduino Mega pins for RS485 are showed in the chart below.

Page 1 1
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RS-232 Switch configuration

RS-232 CONFIGURATION
TOP ZONE LEFT ZONE

Q0.1 | (ON/OFF) | DE | (ON/OFF)

RO | (ONIOFF) | RE | (ON/OFF)

Q0.2 | (ON/OFF) | RX ON

DI | (ON/OFF) | TX ON

SDA | (ON/OFF)

SCL | (ON/OFF)

RS232: Enable RX and TX connections with configuration switches. Q0.8 and Q0.9 not available

12C Switch configuration

i2c CONFIGURATION
TOP ZONE LEFT ZONE

Q0.1 | (ON/OFF) | DE | (ON/OFF)

RO | (ONIOFF) | RE | (ON/OFF)

Q0.2 | (ON/OFF) | RX | (ON/OFF)

DI | (ON/OFF) | TX | (ON/OFF)

(ON/OFF) | SDA| OFF

SCL OFF

12C: Enable SCL and SDA connections (direct Arduino pins) with configuration switches. 10.0
and Q0.6 not available. In order to implement this communication a 4.7kQ pull-up resistor

(IS.ACI2C-4.7K) is required.

Analog/Digital Output Switch Configuration

RIGHT SIDE
SWITCH CONFIG
Output ON OFF

NC NC NC

Q0.6 DIGITAL A0.6

Q0.5 DIGITAL A0.5

Q0.4 DIGITAL A0.4

Q0.3 DIGITAL A0.3

Q0.2 DIGITAL A0.2

Q0.1 DIGITAL A0.1

Q0.0 DIGITAL A0.0

Page 1 2
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10 Communications

10.1 12C
12C communication requires a pull-up resistor (IS.ACI2C-4.7K)

5Vvdc

SCL 12C Bus
©

z=4,7K-10K Ohms

Check the switch configuration in section 9 to enable 12C port.

10.2 SPI

The Ardbix pins used for the SPI bus are summarized in the table below. For SPI bus MISO,
MOSI and CLOCK pins are common to all the connected devices to the M-Duino, conversely,
each of the connected devices will have a single and dedicated SS pin.

Function Ardbox connection Mega board pin

MISO MISO MISO

MOSI MOSI MOSI

CLOCK SCK SCK

Reset RESET Reset

SS SCL (pin 3)/SDA (pin 2)/DE (pin 7)/ RE(pin 4) pin 3 /pin 2 /pin 7/pin 4

Check the switch configuration at section 9 to enable SS pins.

10.3 RS-232

The Arduino Leonardo function code to access the RS-232 port in the Ardbox is Serial (pins 0
and 1of the Arduino Leonardo). Check the switch configuration in section 9 to enable RS -232
port.

For an example of RS-232 communication check out Industrial Shields blog.

http://blog.industrialshields.com/es/2015/08/rs485-and-rs232-implementation-to-in/
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10.4 RS-485

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 4
DE 7

In order to use RS-485 a serial port must be created on pins 10 and 11 using SoftwareSerial
function. Following there is a simple Arduino demo sketch which reads a byte from RS-485
port and echoes it back to the RS-485 bus.

#define SSerialRX 11 // RO //RS485 Receive pin
#define SSerialTX 10// DI //RS485 Transmit pin
#define SSerialTxControl 7 // DE //RS485 Direction pin
#define GroundRE 4 //RE
#define RS485Transmit HIGH
#define RS485Receive LOW
SoftwareSerial RS485Serial(SSerialRX, SSerialTX);
void setup() {
digitalWrite(GroundRE,LOW);
RS485Serial.begin(4800);
}
void loop() {
digitalWrite(SSerialTxControl, RS485Receive);
if (RS485Serial.available()) { // Read from RS485!

digitalWrite(PinLED, HIGH);

byteRecv = RS485Serial.read();
digitalWrite(SSerialTxControl, RS485Transmit);
RS485Serial.write(byteRecv);
}
}
For another example check Indsutrial Shields blog

http://blog.industrialshields.com/es/2015/08/rs485-and-rs232-implementation-to-in/

Page 1 4
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11 I/0 technical details

Digital Output Waveform

DIGITAL OUT

Digital Output Turn-off

P+T2TH, dms

DIGITAL OUT

PWM OUTPOUT

Page 1 5
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Analog Out Turn-on

]

ANALOG OUT

Analog/Digital Input Turn-off

Page 1 6
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12 Typical Connections

DIGITAL ISOLATED INPUT

E GND (-)10.0
5/12f24v 10.0

GND
@ POWER
12/24v B oomaw

Download the MDUINO LAYOUT:
From: www.industrialshisids.com

DIGITAL NO-ISOLATED INPUT

(-)10.0
o——+ W00

GND
o POWER
12/24v [ DIGITAL I

Downivad the MDUING LAYOUT:
i From: www.indusirialshields.com i

DIGITAL/ANALOG INPUT
{Digital)

—0/07 10.7

GND
@ POWER
12724V . | DIGITAL/ANALOG IN

Download the MDUINO L AYOUT:

Page 1 8
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W 512724V
GND

DIGITAL/ANALOG INPUT
{Digital with external
alimentation)

10.7

GND

POWER

12/24V

0-10v

—C@ﬂ%@i 0.7

. DIGITAL/ANALOG iN

Download the MDUING LAYOUT:
From: www.industriaishields.com

DIGITAL/ANALOG INPUT
{Analog)

POWER

GND
@ 12/24V

0-10V

511224V
S

GND

M 0.7

.  DIGITALIANALOG IN

Download the MDUING { AYOUT:
i From: www.indystrialshields.com

DIGITAL/ANALOG INPUT
(Analog with external
alimantation)

POWER

GND
@ 1224V

Page 1 9
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Downioad the MDUING LAYOUT:
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DIGITAL ISOLATED OUTPUT

GND
@ 12724V

GND
&12124V

Q/Vde 5M12/24v E; &
COM (-} GND
ALWAYS
CONNECTED
Q0.0
POWER VoUT=Q/Vde
I DIGITAL OUT
%
From: www.industiaishisids.com
DIGITAL NON-ISOLATED
QUTPUT
Q/Vvde
COM () &
ALWAYS
CONNECTED
Q0.0
POWER VOUT =Q/Vdc
[ " DIGITAL OUT

Downigad the MDUING LAYOUT:
From: www.industrigishields.com

DIGITAL / PWM ISOLATED
OUTPUT

* See the switch
configutarion {ON)

Q/Vde

COM ()

Jn

Q0.5

POWER VOUT = Q/ Ve

GND
@ 12124V

Page2 O

DIGITAL/PUWM OUT

Downioad the MDUINO LAYOUT:
i From: www.industrialshields.com i

oo O
GND
ALWAYS
CONNECTED
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DIGITAL / PWM
NON-ISOLATED QUTPUT

/ﬁ\ * See the switch
070 g O] 06 configutarion (ON)
8
05| &[0 04
Q/Vde
03|0 g Of0z2 &
: COM (=)
|0~ CJoo ALWAYS
NC|O O eaz CONNECTED
la e Q0.5
GND =
& POWER VOUT = Q/ Vde
12224v i " DIGITALIPWM OUT
Download the MDUING LAYOUT:
e ——— AN

ANALOG OUTPUT

* Analog Outs no led
indicator

/N * See the switch

070 g 008 configutarion (OFF}

[=)
05 @ 04 GND

0oz A0S . Twoav
o

GND
@ POWER
12/24v

ANALOG OUT

Download the MDUINO LAYOUT:
i From: www.industriaishieids.com

Page2 1
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13 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 1/0 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

Connection details:

Article reference  MC 0,5/10-G-2,5 THT
Height 8,1mm
Pitch 2,5mm
Dimension 22,5mm
Pin dimensions 0,8x0,8mm
Pin spacing 2,50mm
Article reference FK-MC 0,5/10-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

Pagez 2
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14 ARDBOX Family Dimensions: 15 DIN rail mounting:

101
ﬁ Profilato a coppello TH 35-7,5 Profilato a cappello TH 35-15
Top hat rail TH 35-7,5 Top hat rail TH 35-15
15 5,
155,
&=
T r ROS
— ®=03 Ro8
2l
— =) —e 1004
~=]
v Sezione A / Section A E
) 0.3 max =~ I 2,2 min. finoa / To 2,5 max
S
45mm width il
= Sezione A/ Section A
CARATTERISTICHE METODO  UNMA'  BLEND FEATURES TEST UNITS  BLEND
DI MISURA PU/ABS METHOD PUABS
Reisorun I ST DE3E WP 8 Mechanical fest Resistoce b tensil shess of ek ASTAD38 MRy 8
Resishzo o tozione g wttug KSTIAD638  MPo 4 Tensllesrength ASTMDE38 MRy 4
Ally MTMD638 % 9 Utiman'e elongt ASTMDE38 % 5
o in flesione [ D] P 4 Feving modulys ASTADT0 MRy 204
Provg 170d con infoglio 15018014 X" 55 rod test o 1S018014  Xufm' 55
Temp.di nmmolimento Viot metdoB AT DISIS °C 114 Thermal fest Vit sodening 1 ST DT i 114
Temperove Rictio 1 81 WPy KTmosds  °C 9 Rebecting temperctue 1 81 WPy ASTMDG48  °C 7
Peso paifico KD gfand 121 Physicol test  Spacic vy ASTADTS?  qy/nd Wil
Rt nelo stompo KTADISS % 0408 Mol ik ASTMD9SS % 0405
Mt Flow Index 260°C - 98N KSTADIZB  gi10° 1l Mt Flow index 260°C - 98N ASTMDIZE g0 1R}
Comportamento Auesinguerea (mm di spesor) 094 - V-0(08) Flame fest Soff etinguisher (thidness in mm) o4 - V-0(08)
allo fiomma __Fib nondescen 32 mm 9521 °C 960 Ingondescente thiood 32 mm 169521 € 960
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Italtronic si iserva il diitto di modificore il materiale con cui realizza i propri prodoti
senzo obbligo di preoviiso.

Itoltronic con operate any change of the materiols without being obliged to forewam.
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NDUSTRIAL SHIELDS

About Industrial Shields:

SPAIN

Divina Pastora 13-15 Baixos 3

08241 Manresa (Barcelona)

Tel.+34 635693611

Mail: industrialshields@industrialshields.com
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