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2 ARDBOX

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

INDUSTRIAL SHIELDS

y’ e T

COMPACT PLC ARDUINO 12-24vVdc ARDBOX
RELAY

Fuse protection (1A)

Sl Vilhiege Alimentation Voltage 12-24vdc Polarity protection
24 VCC 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 - 23232 — RS485-
TOTAL Input points 10
. 10
TOTAL in
Compaot (@) Output points
DIN rail mounting Digital range:5/12/24 Vdc (3.8 to
25.4 Vdc)
INPUTS
Analog range: 0-10 Vdc
5/12/24Vdc
Digital 10 I min: 3/6 mA

Separated PCB ground

Analog 10 bits

6 of 10 Digital input

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

* Interrupt HS

4 of 10 Digital input

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

! Pull-up resistance required for i2c (1S.ACI2C-4.7K)



http://www.industrialshields.com/Industrial%20Pull%20UP%20I2C%20connection
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Digital Isolated range: 5/12/24 \/dc
OUTPUTS (4.6 to 25.4 Vdc)
Analog range: 0-10 Vdc
Imax: 5A
Relay 8 (See Relay
Specification in i/o
technical details)
0-10 Vdc
Analog 8 bits 2 I max: 40 mA
Separated PCB ground
Expandability I2C' — RS232 - RS485 - SPI
|/Os Reference IS.AB20AN.base
Digital * By using this type of signal you can no longer use Digital signal
Analog You must read product Datasheet.
Relay (1) With previous request. IMPORTANT

3 Precautions

1.1. Arduino Board
All Ardbox family products use Arduino LEONARDO Board.

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

1.3. 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,
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.

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 operation.
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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.

o 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
PO DC power supply 30VAC max.

consumption

External Power supply voltage 12/24Vdc

power supply Power supply output

capacity 700Ma

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

terminal.
2.300 VAC at 50/60 HZ for one minute with a leakage current of 10mA
Dielectric strength 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:
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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/lHomePage

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

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:

Archivar el Sketch

examplePHP § Reparar Codificacién y Recargar

FLLLAFLEFEE A
747 ARDBOX FHE Mo
1200411204142047 4 | Tajeta

s

/114 digital pins Puste seriel

o S5 programador

1140

i Grabar Secuencia de Inicio

#7474 digital pins 2 to 13
F ONLY digitalOutput

Formato Automatico ChrlT

5
Archivo Editar Sketch | Herramientas| Ayuda

» Arduine Uno

Monitor Serial Chrl+Mayuisculas+M

¥ Arduino Duemilanove w/ ATmegad28

) Arduino Diecimila or Duemilanove w/ ATmegal68
Arduino Nano w/ ATmega32s
Arduino Nano w/ ATmega168

Arduino Mega 2560 or Mega ADK

1144 #&% NOT (pwm) NOT (digitallnpur) Arduine Mega (ATmega1260)
[ [ =] Arduino Leonardo

#7144 analog pins 0 £0 5

727 ONLY analogRead{A0) .. AnalogRead[AS) frim ey

rrid *FF NOT (analeglrite, digitallirite, digitallRg Arduino Micre

1144 Arduino Mini w/ ATmega32s

#/4/ FOR 12C MASTER & 3LAVE
F144 $include <Vire.h>

#£// EXTERNAL BOX PIH WUMBERS:
#774 LEFT SIDE {Where Input Yoltage lives).
#f4/ Pin 0 => (Box Pin 0)
#7747 Pin 1 <> {Box Pin 1)

Arduino Mini w/ ATmega168
Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328
Arduino BT w/ ATmega168

6 How to connect PLC Arduino to PC

NOTE:
Ardbox Family use micro USB cable.

Connect USB port from PLC to PC.

- 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



http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/download.php?f=/arduino-1.0.6-windows.exe
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NOTE:

Ardbox Family use Arduino Leonardo.

DINO_WEB_RELAY | Arduino 15.5

File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Serial Monitor

DINO_WEB_R

#include <SP1
ginclude <Eth

Board

byte mac[] = (et

byte ip[] =
yte gavevayl
byte swbmet(]

Programmer

Bum Bootloader

Ctrl+Shift~M

Ethernecierver server(80);

int Relayl =4:
int Relay? =12;
int Relay3 =117
|| int Relava =7;

- Select correct port.

i sketch_auvpl%a | Arduino 00232
Skekch
Auto Format
Archive Sketch
Fix Errcoding & Reload

Serial Manitor Chrhrshift+M

Board

Burn Bootioader

IMPORTANT:
Verify the USB port is detected:

Arduine AVR Boards
Arduine Yin

Arduino Uno

Arduine Duemilanove o Diecimila
Arduine Nano

Arduine Mega or Mega 2560
Arduine Mega ADK

Arduine Leonarde

Arduine Micro

Arduine Esplora

7 Device Manager
File  Actien View Help
a3

0§ Ports (COM & LPT)
i [@ Processons
i & Sound, video snd game controllen
i) G Storage controkiers
o System devices
¥ Uneversal Senal Bus controlers
9 IntekR) 82001 FR/FBM USE Undversal Host Controller
Inted(R} 82001 FR/FEM USE Universal Host Controller
Intel(R} B2801 FRUFBM USE Uneversal Mol Controller

v
L]
9§ IntekR) B2001FR/FEM USE Universal Host Controller
v

¥ USE Root Hub

SR B bk

- Jis8

259

- MBSA
- 2058
Intel(R} 82801 FR/FBM USE2 Enhanced Host Controller - 265C .
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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.
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8 Ardbox Relay 1/0 Pinout:

Zone Connections

S I

Base
(common unit)
LEFT ZONE
—_ c
S o
58 |g| &
o < = 5}
=S < 5
<O < (g
MISO - SPI-MISO
MOSI - SPI-MOSI
SCK - SPI-CLOCK
RESET - SPI-RESET
B - RS485
A - RS485
TX-PIN1 1 Serial/lRS232
RX-PINO 0 |Serial/RS232
SDA-PIN2 2 12C/SPI SS
SCL-PIN3 3 12C/SPI SS
R1? 4 | Relay 1 Out
R2? 7 | Relay 2 out
R3 8 Relay 3 Out
Gnd - Gnd
24V -
Base
(common unit)
RIGHT ZONE
= £
=] o
c
58 | 2 2
o £ = |5}
T5 | B S
<O < [y
DE 7 RS485/
SPI SS
RE 4 RS485/
SPI SS
Q0.1 6 Analog Output
Q0.0 5 Analog Output
R4 9 Relay 4 Out
R5° |10 Relay 5 Out
10.9 A5 | Analog/Digital Input
10.8 A4 | Analog/Digital Input
10.7 A3 | Analog/Digital Input
10.6 A2 | Analog/Digital Input
10.5 Al | Analog/Digital Input
10.4 A0 | Analog/Digital Input
103> |1 Digital Input/
Interrupt
1022 |0 Digital Input/
Interrupt
1012 |3 Digital Input/
Interrupt
10.0° |2 Digital Input/
Interrupt
R6Z |11 Relay 6 Out
R7 12 Relay 7 Out
R8 13 Relay 8 Out
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DE-D7/R2 Eg%
RE-D4/R1 H
RX0.3 5 g
T*N0.2 gg
SCLA.A g»%
spawo | 3 d E]
MISO g
MOosI

sCK ;ﬁ
RESET =
sv

GND

B

A R4

RX

™ REZ32
SDA-PINZ | &
SCLPINS | /,

L

r B

g DE-DT

R
g

AD |G
G-10Vde | Q0.0

a* E

*

* Note: usa comectly configuration for

 Ardbox Relay 20 [0s PLC
use this signal.

|1S.AB20REL basa
(800 user guida)

? See section 10 to enable these connections.

LEFT ZONE

Switch config*
(see section 9 for Communications configuration.
Enabling Communications disable s some 1/0Os)

Communications pinout

Relay Outputs

Power supply connectors

(24vdc - Gnd)

RIGHT ZONE

Communications pinout
Outputs Pinout

Relay Outputs

Inputs pinout

Relay Outputs
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I ]
o E
& n: ~w o -2 23232 éﬁ%i
CyQ O Opo|[CsC © ‘Cl 3 g it
i 14 i‘o 2 — 3 —
DEQ olfol lofg 0% o 3
@ @ = \N ; g E '-lo'-" g ;
Config switch * \/
(see section 9 for communications Power LED

configuration)

Page 1 O

Input / Output
LED

Arduino Reset button
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9 Switch configuration

General Switches Configurations

TOP ZONE LEFT ZONE

ENABLED CONNECTION | ON | OFF SWITCH CONFIGURATION
R6 R6 | RO ARDUINO PIN | OFF* | ON

RO RO | R6 7 DE | R2

R5 R5 | DI 4 RE | R1

DI DI | R5 1 103 | RX

0 0.2 | TX

2 SCL |l0.1

3 SDA | 10.0

*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), R2 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 R6 is enabled RO must be
disabled and conversely.

RS- 485 Switch configuration

RS-485 CONFIGURATION
TOP ZONE | LEFT ZONE

R6 | OFF DE OFF

RO ON RE OFF

R5 | OFF | RX | (ON/OFF)

DI | ON | TX | (ON/OFF)

SCL | (ON/OFF)

SDA | (ON/OFF)

RS485: Enable RE/DE/DI and RO internal pins with configuration switches. R1, R2, R5 and R6
not available. The defined Arduino Mega pins for RS485 are showed in the chart below.
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RS-232 Switch configuration

RS-232 CONFIGURATION
TOP ZONE LEFT ZONE

R6 | (ON/OFF) | DE | (ON/OFF)

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

R5 | (ON/OFF) | RX ON

D

(ONIOFF) | TX ON

SCL | (ON/OFF)

SDA | (ON/OFF)

RS232: Enable RX and TX connections with configuration switches. 10.3 and 10.2 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/IOFF) | SCL | OFF

SDA OFF

12C: Enable SCL and SDA connections (direct Arduino pins) with configuration switches. 10.0
and 10.1 not available. In order to implement this communication a 4.7kQ pull-up resistor

(IS.ACI2C-4.7K) is required.

Page 1 2
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10 I/0 technical details

Relay

H Contact Ratings

Load High-capacity
Rated load (resistive, p.L.= 1) e itiong
Max. switching voltage 250 VAC, 30 VDC
Rated carry current 5A
Max. switching current BA (AC load.) 3A (DC load)
Max. switching power 1,250 VA, S0'W
B Characteristics
Contact resistance (see note 2) 100 mL: max.
Operate time 10 ms max.
Release time 10 ms max.

Insulation resistance (see note 3)

1,000 M<2 min. (at 500 VOC)

Dielectric strength

4,000 VAC, 50/60 Hz for 1 min. between coll and contacts
750 VAC, 50/60 Hz for 1 min. between contacis of sama polarity

Impulse withstand voltage

10,000 V (1.2 x 50 ps) batween coll and contacts

Vibration resistance Destruction: 10te 55 Hz, 1.5-mm double amplitude
Malfunction: 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance Destruction: 1.000 mis® (approx. 100 G)
Malfunction: 100 m/s® (apprax. 10 G)
Life axpectancy Mechanical: 5,000,000 operations min. {18,000 opearations/hour)
Electrical: 200,000 operations minimum:
High-capacity Standard
5Aar125VAC 3Aar125VAC
3Aal30vVDC 3Aat30VvDC
100,000 operations minimum:
High-capacity
5 A at 250 VAC

All electrical load ratings are resistive, with operation frequency = 1,800 operations/hour.

Minimum permissible load
(reference value) (see note 4)

5VDC, 10 mA

Ambient temperature Operating: =40°C to 70°C (with na icing or condensation)
Ambient humidity Operating: 5% to B5%

Weight Approx. 4 g

Nota: 1. The data shown above are initial value.

2.
3.
4.

Standard models
Maximum Switching Capacity

10

]

i

Switching current (A)

o

1 10 ] 100 250

Page 1 3

1,000

Switching voltage (V)

Measurement conditions: 5 VDC, 1 A, voltage drop method
Maasurement conditions: Measurad at the same points as the dielectric strangth using a 500-VDC ohmmeter.
This valua is for a switching frequency of 120 operations/minute. (P level: iy = 0.1 x 10° operations)

Electrical Service Life

100] T T
126 VAC, 30 VDG resistive load

——

Saervice Lifa | 10* operations)

Contact currant (A)
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High-capacity models

Maximum Switching Capacity

10,
—_
= .

3
= DT resisive
[ kad
=
=
=]
5]
o
T
= Contact
o resislance

aa

10 W 100 250 1,000

Contact voltage (V)

Standard models
Ambient Temperature vs. Maximum Coil Voltage

x ¥/ Test lem: GSNB-1A, 24 VDC
1

Uncon- "/ Quantily 1ested: 5

3 200§ firmed
area

)

No current
- 3-A current

o

3

;\\

3

g

120

Maximum coil voltage

Ep— —— S— Smp——

0 2023 40 80 70 80 100
Ambient temperature (°C)

Electrical Service Life

100 I
250 VAC, 20 VDG rey

- 50
= -
e 0 "‘"-‘._______
I‘l’:’J "‘-.____
=]
‘a 10}
(=%
=]
a 5
g
= 3

1

] 1 4 4 B

Contact currant (A)

High-capacity models

Ambient Temperature vs. Maximum Coil Voltage

Maximum coil voltage (%)

1 Tost tem GSNB-1A-E. 24 VDL
g

Quantity tested

s No current
- 3-Acurrent

‘%n

2023 1 [

Ambient temperature (“C)

Note: The maximum coil voltage refers to the maximum value in a varying range of operating power voltage, not a continuous voitage.

Analog Out Turn-on
LB @ e —
v

AMNALOGOUT
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Analog Out Turn-off

AMALDG OUT

Analog/Digital Input Turn-on
e 0474

—_—
AMALDGIDIGITAL IMN

CH1 F @,
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11 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

Page 1 6
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12 ARDBOX Family Dimensions: 13 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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14 Software Interface:

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

Configuration of Arduino IDE:

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

Formato Automatico ChrlT

Archivar el Sketch

erampleFhP § Reparar Codificacién y Recargar

HILENTIERED 12, Monitor Serial Crl+Mayiisculas+M
#74/ WRDBOX PNP M
2002000000000 Tarjeta » Arduino Uno
104
) digient pine Puerto Serial + Arduino Duemilanove w/ ATmega32s
Arduino Diecimila or Duemilanove w/ ATmegal66
L #¥5 programader > 2
1200 Arduino Nano w/ ATmega323
i Grabar Secuencia de Inicio

Arduino Nano w/ ATmega168

74/ digital pins 2 to 13
Arduine Mega 2560 or Mega ADK

22z ONLY diegitalOutpuc

P #&% NOT (pwm) NOT (digitallnput) Arduino Mega (ATmega1280)
[ [*] Arduine Leonardo

74/ analoy pins 0 to § ardoin Eoot

2144 ONLY analogRead(A0) .. AnalogRead(4S) rauino Esplora

P #i% WOT (analogirive, digitalWrite, digitalR Arduino Micro

e Arduino 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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