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I.E.S. Politécnico Jesus Marin
Bachillerato de artes plasticas y grado superior de mantenimiento electrénico

Introduccion.

este proyecto lo realizan los alumnos de 2° de bachillerato de artes plasticas y el grado superior
de mantenimiento electronico del instituto Politécnico Jesus Marin.

La idea es iluminar el cuadro famoso de Vicent Van Gogh “La noche estrellada”. Para ello, las
estrellas llevaran LEDS, una ciudad en relieve y una bombilla LED de alto lamenes como foco.

Utilizaremos como microcontrolador el Arduino (UNQO) porque es barato el componente y
sencilla la programacion. El ultrasonido lo utilizaremos para medir la distancia de la persona al
cuadro. Los transistores amplifican la corriente de entrada y los médulos de relé conmutan el
encendido de las bombillas tanto de filamento como las de LED.
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Imagen del cuadro “La noche estrellada”

El objetivo.

El objetivo de este proyecto es que la persona sepa sobre la contaminacion luminica en las
ciudades.

Condiciones del proyecto.
Las condiciones de este proyecto sobre la distancia son las siguientes:

o Desde el espectador hasta el cuadro es lejana distancia, se iluminaran las estrellas y la
luna.

o Desde espectador hasta el cuadro es media distancia, se iluminaran las estrellas, la luna 'y
la ciudad.

e Por ultimo, si la distancia desde espectador hasta a él cuadro es cerca distancia, se
iluminard la ciudad y el foco.
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Materiales y herramientas.

Los materiales que necesitaremos nos lo facilitardn la clase, pero los diodos LEDS seran
reciclados por un circuito de retroiluminacion de una television antigua.

Estos son los materiales que necesitaremos.

ARDUINO

e Arduino Uno

e LEDS Retroalimentacion D2GE-
400CA-R3 D2GE-400CB-R3

e Resistencia de 330Q2 1/2W

e Resistencia de 10KQ 1/4W

e Porta bombilla E10

e Bombilla 12V 0,3A E10

e Modulo de x4 Relé 5V

e Transistor BC547B
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e Transistor BD139

e Moddulo ultrasénico hc-SR04. Para la
detencion a distancia de la persona

e 2 BOMBILLAS LED E27 MATE 150
LEXMA. Solamente necesitaremos una,
pero la otra para casos de emergencia

e FLEXO

e Cables

e PCB perforada2x8cm

o Estafio para soldar
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e Tira pines macho 12 PIN 2.54mm - C.I.

e Interruptor DIP 2P

e Tornillo philips M2.6X10mm - DIN7985

e Tuerca M2x1.5mm — hierro

e Separador hexagonal macho / hembra
M3x10mm — metal

e Separador hexagonal H/H M3x10mm -
metal

e Lnkey 60pcs Barras de silicona transparente
(7x210 mm)

o Regleta de 12 conexiones a tornillo 6mm 5A
(negro)

e Transformador de 12V.
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Las herramientas para la instalacion son las siguientes:

e Ordenador
o IDLE ARDUINO

e Soldador

e Tijeras electricidad.
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e Juegos de destornilladores
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e Placa Protoboard
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Alicates

Fuente de alimentacion regulable

Pistola de silicona caliente

Mini drill y las brocas
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Simulacion y comprobacion.
En este caso haremos comprobaciones del médulo de potencia, médulo de relé de 4 canales y
sensor de ultrasonido.

Maodulo de potencia.
Montaremos el modulo de potencia en la placa protoboard, luego lo construiremos como se indica
en el esquema eléctrico.

5 12v
Arduino 5% +Yer +iydd

Ea i

10 k Ohm

TN

330 Ohm ﬁ

Esquema eléctrico

Activamos mediante la programacion el puerto 10 del Arduino para enviar una sefial a los
transistores. Después, activamos las dos fuentes de alimentacion una de 5V y otra de 12V.
Finalmente, comprobamaos si el LED se enciende, en el caso contrario tendremos que mirar si hay
sobretensiones e intentar buscar el fallo.

Imagen
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Ultrasonido y modulo de relé.

Colocamos unos cables en el ultrasonido donde esta el PWM y los otros al médulo del relé. A
continuacion, alimentamos los médulos de relé con la fuente de alimentacion a 5V.
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Esquema eléctrico.

Realizamos un programa con los rangos de tiempo de encendido y apagado (10 segundos). Por
otra parte determinamos los pines de salida del Arduino que van hacia el modulo del relé.

La comprobacién del circuito es la accién de la persona poco a poco se acerque hasta el
ultrasonido, cada vez que se detecte se escuchara uno ruido de activacion del relé e incluso se
encenderd un piloto LED que indica la entrada de la sefial. Asi hasta llegar a 10 segundos.

En el caso que no funcione se recomienda comprobar la instalacion y el programa realizado.

Imagen de la instalacion
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Programacion.

Es en este apartado utilizaremos un ordenador con el programa del Arduino IDE 1.8.8. Antes de
realizar realizaremos un diagrama en blogue con la exigencia pedida.

inicio
-
Y
>120 <=120
Y
Tiempo de respuesta
Estrella= enencedido Estrella= apagado
Luna=encendido Luna=apagada
Ciudad=apagado Ciudad=encendido
Foco=apagado Foco=encendido

Diagrama de blogue.

Cuando inicia el programa empieza por la distancia de la persona mediante los rangos que
determinamos, luego podemos elegir entre los siguientes como 250ms, 1s, 5s, y 10s. A
continuacion, da las respuestas y al final se reinicia el programa.
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Programacion del Arduino.

float ultraS;

void setup(){
pinMode(10,0UTPUT); //Estrellas
pinMode(13,0UTPUT); //Luna
pinMode(12,0UTPUT); //Casas
pinMode(11,0UTPUT); //Foco
1 Ultrasonidos
pinMode(6,0UTPUT); //Trigger
pinMode(5,INPUT); //Echo
i Configuracién de tiempos
pinMode(9,INPUT_PULLUP); //5 segundos no cerrado 0.25 segundos si cerrado
pinMode(8,INPUT_PULLUP); //10 segundos no cerrado 1 segundo si cerrado

}

float ultrasonidos(){
digitalWrite(6,HIGH); //se envia un pulso para activar el sensor
delayMicroseconds(10);
digitalWrite(6,LOW);
return((pulseln(5,HIGH)/2)*0.0343); //devolvemos el valor en cm

void loop(){

ultraS=ultrasonidos();

if(ultraS>120){
analogWrite(10,255); //Estrellas Encendidas
digitalWrite(13,HIGH); // CASAS OFF
digitalWrite(12,LOW); //Luces de las casas encendidas
digitalWrite(11,HIGH); //Foco OFF

Yelse if (ultraS<=120) {
analogWrite(10,19); //Estrellas apagadas
digitalWrite(13,LOW); // CASAS ON
digitalWrite(12,HIGH); //Luces de las casas encendidas
digitalWrite(11,LOW); //Foco ON

}
Il Configuracién de velocidades
if((digitalRead(9)==LOW)&&(digitalRead(8)==LOW)){
delay(10000);
}
if((digitalRead(9)==LOW)&&(digitalRead(8)==HIGH)){
delay(5000);
}
if((digitalRead(9)==HIGH)&&(digitalRead(8)==LOW)){
delay(1000);
}
if((digitalRead(9)==HIGH)&&(digitalRead(8)==HIGH)){
delay(250);
}
Il Configuracién de velocidades

HI/FIN DE PROGRAMA

10
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En esta programacion se separa de la manera siguiente.

o El el Void setup activamos los pines de la siguiente manera:
o Salidas. Los pines son 6, 11,12 y 13.
o Lasentradas los pinesson 5,8y 9.

o Salidas a luces: las salidas de los pines 11,12 y 13 del Arduino son estradas digitales que
va al médulo de relé de 4 canales, pero la salida del pin 10 es una salida analdgica que
podemos variar gracias al PWM.

e Los interruptores de tiempo: los pines 8 y 9 son entrada digital del Arduino

o Silos interruptores 8 y 9 estan desactivado se aplica una sefial que el tiempo de
respuesta es de 10s
o Si activamos solamente el interruptor del pin 8 y el 9 esta desactivado se aplica
una sefial que el tiempo es de 5s.
o Si activamos solamente el interruptor del pin 9 y el 8 esta desactivado se aplica
una sefial que el tiempo es de 1s.
o En el caso que los dos interruptores estén activados se aplica una sefial al
Arduino que el tiempo de respuesta es de 250ms.
e A cadaron que se encuentra pude suceder estas cosas.
o Lejos. Se activan las estrellas completamente y la luna.
o Cerca. Se activa la ciudad y el foco.
e El ultrasonido hace la funcion que envia la sefial en pulso de PWM del Arduino y cada
10 microsegundos se desactiva. Por Gltimo, vuelve la sefial y se convierte en valor en cm.

Instalacion del proyecto.
En la instalacion del proyecto se dividird en dos partes que seran de electrdnica y los exteriores.
Haremos segun el diagrama de bloque.

Estrellas

Modulo Modulo
de de
potencial potencial

Médulo
C f * ’—> de —{ Rel¢ Ciudad | Ciudad |
P . potencial
@ —| Arduino UNO
=1 —|_> Modulo
5| +FT g de —»{ Retéfoco |- Foco ]
potenciaj

5s|10s | 1s[ 250ms

Interruptores

Diagrama de blogue
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Electronica.

Lo primero de todo soldamos los componentes a la PCB perforada como se indica el esquema

eléctrico de la estrella. Después colocamos los interruptores. Luego soldamos los pines macho.
Al final soldamos mediante estafio la pista como se indica el esquema eléctrico.

Conectamos mediante tornilleria el Arduino UNO Al mddulo de relé de 4 canales

. Después
conectamos la placa PCB mediante los pines al Arduino.
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Después conectamos los cables a al mddulo de relé y a sus respetivas salidas.

12
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Exteriores.

Con un taladro haremos agujeros a las estrellas y la luna. Después soldamos los leds como se
indica los colores (negro-negativo y el verde-positivo). Luego colocamos en las estrellas pegando
un de silicona por delante y de detras. Y colocamos la porta bombilla de la luna en la parte de
detras pegado con silicona. Al final colocamos la bombilla a la luna.

13
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En la parte de la ciudad colocamos la posicién de los edificios, después elegimos la colocacion
de las bombillas y por ltimo la colocacion de la caja con el Arduino.

Iy (1 ‘,
tf

7 9

A

Colocamos en cada caja un numero que hemos colocado también en el tablero que sera la posicion
de la caja. Después elegimos seis cajas que tendra la bombilla. Luego con un taladro hacemos
agujero en los niumeros que estara las bombillas.

14
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Soldamos los cables a los casquillos, mientras recorta la parte de debajo para la colocacion de los
casquillos. después lo pegamos en silicona caliente los casquillos y todos los edificios.

15
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Cortamos la tabla de chapon con el tamafio del Arduino, luego hacemos un chapita de metal para
la colocacién del Arduino al chapdn. Después colocamos el Arduino con el chapita de metal al
chapon.

v

16
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En la parte de detras del cuadro lo cableamos las estrellas, la ciudad, la luna y el foco, hacia la
parte de abajo pegado con silicona caliente.

Luego colocamos el ultrasonido y el cable de la fuente de alimentacién de 12V al Arduino. Al
final de todo colocamos.

Funcionamiento.

El funcionamiento del circuito es de la persona detecta la posicion de la persona y activa uno de
los rangos como:

e Lejos: se activa las estrellas y la luna.
e Cerca: se activa la ciudad y el foco.

Los interruptores son para el tiempo de respuesta

o Silos interruptores 8 y 9 estan desactivado el tiempo de respuesta es de 10s

o Si activamos solamente el interruptor del pin 8 y el 9 esté& desactivado el tiempo
es de 5s.

o Si activamos solamente el interruptor del pin 9 y el 8 esta desactivado el tiempo
es de 1s

17
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Unidad Descripccion Precio Und. Precio total
1 Arduino UNO 7,50 € 7,50 €
)5 LEDS RETROALIMENTACION D2GE-400CA-R3 e e
D2GE-400CB-R3*

4 Resistencia de 330Q 1/2W 0,12 € 0,48 €
1 Resistencia de 10KQ 1/4W 0,12 € 0,12 €
7 Portabombilla E10 0,54 € 3,78 €
7 Bombilla 12V 0,3A E10 0,50 € 3,50 €
1 Modulo de x4 Rele 5V 8,95 € 8,95 €
1 Transistor BC547B 0,17 € 0,17 €
1 Transistor BD139 0,39 € 0,39€
1 Moédulo ultrasénico hc-SR04 1,08 € 1,08 €
1 2 BOMBILLAS LED E27 MATE 150 LEXMAN 10,95 € 10,95 €
1 Placa perforada 2x8cm 1,20 € 1,20 €
2 Tornillo philips M2.6X10mm - DIN7985 0,13 € 0,26 €
3 Tuerca M2x1.5mm - hierro 0,07 € 0,21 €
1 Separador hexagonal macho / hembra M3x10mm - metal 0,21 € 0,21 €
2 Separador hexagonal H/H M3x10mm - metal 0,16 € 0,32 €
1 Lnkey 60pcs Barras de silicona transparente 9,90 € 9,90 €
1 Flexo Inspire ARQUITECTO  Ref.16418136 995 € 9,95 €
1 Regleta de 12 conexiones a tornillo 6mm 5A (negro) 3,15€ 3,15€
50 Cable multifilar 0,75Smm color negro 0,60 € 30,00 €
50 Cable multifilar 0,75mm color verde 0,60 € 30,00 €
60 Cable multifilar 0,75mm - amarillo 0,58 € 34,80 €
1 Fuente de alimentacion de 12V 12,49 € 12,49 €
Total 169,41 €

* Son materiales reciclados

Fecha de inicio 21/01/2019
Fecha de finalizacion 18/03/2019
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BD135 - BD136
BD139 - BD140

Complementary low voltage transistor

Features

m Products are pre-selected in DC current gain

Application

m General purpose

Description

These epitaxial planar transistors are mounted in
the SOT-32 plastic package. They are designed
for audio amplifiers and drivers utilizing
complementary or quasi-complementary circuits.
The NPN types are the BD135 and BD139, and

the complementary PNP types are the BD136 Figure 1.  Internal schematic diagram
and BD140.
(2) Co(2)
(1 5 (1)
<coseso (3) comsrg EO)
NPN PNP
Table 1. Device summary
Order codes Marking Package Packaging
BD135 BD135
BD135-16 BD135-16
BD136 BD136
BD136-16 BD136-16
BD139 BD139
SOT-32 Tube
BD139-10 BD139-10
BD139-16 BD139-16
BD140 BD140
BD140-10 BD140-10
BD140-16 BD140-16
May 2008 Rev 5 1/9
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BD135 - BD136 - BD139 - BD140 Electrical ratings

1 Electrical ratings

Table 2.  Absolute maximum ratings

Value
Symbol Parameter NPN PNP Unit
BD135|BD139|BD136 | BD140
Veeo | Collector-base voltage (Ig = 0) 45 80 -45 -80 \
Vceo | Collector-emitter voltage (Ig = 0) 45 80 -45 -80 \'%
Vego | Emitter-base voltage (Ic = 0) 5 -5 \%
Ic Collector current 1.5 -1.5 A
Icm Collector peak current 3 -3 A
Ig Base current 0.5 -0.5 A
Pror |Total dissipation at T, <25 °C 12.5 W
Pror |Total dissipation at Ty, <25 °C 1.25 w
Tstg | Storage temperature -65 to 150 °C
Tj Max. operating junction temperature 150 °C
Table 3. Thermal data
Symbol Parameter Max value Unit
Rihj-case | Thermal resistance junction-case 10 °C/W
Rihj-amb | Thermal resistance junction-ambient 100 °C/W

[S74 319




Electrical characteristics

BD135 - BD136 - BD139 - BD140

2

4/9

Electrical characteristics

(Tcase= 25 °C unless otherwise specified)

Table 4.  On/off states
Value
Symbol Parameter Polarity Test conditions Unit
Min. | Typ. | Max.
Veg =30V 0.1 A
NpN | Vo8 =30 . H
| Collector cut-off Veg=30V, Tc=125°C 10 | pA
CBO _
current (Ig=0) oNp Vog = -30 V 0.1 | pA
Vg =-30V, Tg=125°C 10 | pA
| Emitter cut-off current |[NPN |Vgg=5V 10 | YA
EBO _
(Ic=0) PNP  |Vgg=-5V 10 | pA
Ic = 30 mA
NPN BD135 45 \Y,
Collector-emitter BD139 80 v
VCEO(SUS)U) sustaining voltage
(1g=0) Ic=-30 mA
PNP BD136 -45 Vv
BD140 -80 \Y,
V(1) |Collector-emitter NPN  |Ic=05A,Ig=0.05A 0.5 | V
CElsa) " | saturation voltage PNP  |Ic=-05A, Ig=-0.05A 05| Vv
NPN  |Ig=05A Veg=2V Y
Vge (' |Base-emitter voltage
PNP  [lc=-05A, Vgg=-2V R
IC=5mA,VCE=2V 25
NPN Ic=150 mA, Vgg=2V 40 250
lc=05A Veg=2V 25
heg (V| DC current gain
IC =-5mA, VCE =2V 25
PNP Ic=-150mA, Vce=-2V | 40 250
lc=-05AVeg=2V | 25
Ic=150 mA, Vgg =2 V
NPN BD139-10 63 160
BD135-16/BD139-16 100 250
heg | hee groups
IC =-150 mA, VCE =2V
PNP BD140-10 63 160
BD136-16/BD140-16 100 250

1. Pulsed: pulse duration = 300 ps, duty cycle 1.5%
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BD135 - BD136 - BD139 - BD140 Electrical characteristics

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Derating
SOA DG11570
) = o
7P%LSED } } HHM (A)
a1 PULSE OPERATION*
) \ 10 us
1 7 N 100 s 100
1 Ie MAX TN N
S8 CONT N\ 80
o4 1]
[
0.2 60
N 0.c. OPERATION | NN{|| 1ms Ns/8
" == * For single non 40
0.06 [— ope
I repetitive pulse
004 [T 1
to BD135/BD136 1+4|| || [~-BD139,/BD140 20
oo 1] LI
2 4810 20 4060100 290  y () 0 25 50 75 100 125 T__(°C)
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Package mechanical data

BD135 - BD136 - BD139 - BD140
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a lead-free second level interconnect. The category of
second level interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com
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BD135 - BD136 - BD139 - BD140

Package mechanical data

SOT-32 (TO-126) MECHANICAL DATA
mm.
DIM.
MIN. TYP MAX.
A 2.4 2.9
0.64 0.88
B1 0.39 0.63
D 10.5 11.05
7.4 7.8
e 2.04 2.29 2.54
el 4.07 4.58 5.08
L 15.3 16
P 2.9 3.2
Q 3.8
Q1 1 1.52
H2 2.15
| 1.27
E AL
-
! i
2P b T  — 17 11
D i
iz =
/
H‘Z Il \J 1 Ol
(il
1
L T 2
. . = BASE
el = COLLECTOR
= EMITTER
‘ B1
e - 0016114E
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Revision history

BD135 - BD136 - BD139 - BD140
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Revision history

Table 5. Document revision history

Date Revision Changes
16-Sep-2001 4
22-May-2008 5 Mechanical data has been updated.
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BC547B

&3 multicom
General Purpose Transistor ‘ 5

Features:

e NPN general purpose transistors, especially suited for use in driver stages of audio
amplifiers, low noise input stages of tape recorders, HI-FI amplifiers, signal processing
circuits of television receivers.

TO-92 Plastic PaCkage Dimensions Minimum Maximum
B A 4.32 5.33
B 4.45 5.20
I C 3.18 4.19
ar
123 | D 0.41 0.55
[ E 0.35 0.50
F 5°
G 1.40
=< 1.14
H 1.53
: P K 12.70 -
h [. ]_'_ Dimensions : Millimetres
N

st
=G~ SEC AA

Pin Configuration:
1. Collector

2. Base

1 3. Emitter

mult?comp
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BC547B

&3 multicom
General Purpose Transistor . P

Absolute Maximum Ratings (T, = 25°C unless otherwise specified)

Parameters Symbol Value Unit
Collector Emitter Voltage Vceo 45
Collector Emitter Voltage Vces
50 \Y
Collector Base Voltage Vego
Emitter Base Voltage Vego 6.0
Collector Current Continuous Ic 100
Peak ICM 200
Base Current Peak lBm mA
200
Emitter Current Peak lem
Power Dissipation at T, = 25°C = 500 mwW
Derate above 25°C A 4.0 mW/°C
Storage Temperature Tstg -65 to +150
°C
Junction Temperature T; 150
Thermal Resistance
Junction to Ambient Rih (-a) 250 °C/W

Electrical Characteristics (T, = 25°C unless otherwise specified)

Parameters Symbol Test Condition Value Unit
Collector Emitter Voltage Vceo Ic=1mA,Ig=0 >45
Collector Base Voltage Veeo Ilc =10uA, [ =0 >50 \Yj
Emitter Base Voltage VEego Ile=10pA, Ic =0 >6.0
Veg =30V, Ig =0
CB oE <50 nA
lceo T,=150°C
<5.0 HA
Collector Cut off Current Veg =30V, Ig=0
VCE = 50V, VBE =0
| T,=125°C <15 nA
CES
Collector Cut off Current Vce = 50V, Vge =0 <4.0 LA
DC Current Gain hee Ilc = 2mA, Vge = 5V 200 -
Ic = 10mA, Ig = 0.5mA
Collector Emitter Saturation Voltage VCE (sat) IC - 100mA BI - 5mA :828
c= 1B = .
Ic = 10mA, Ig = 0.5mA i
Base Emitter Saturation Voltage VBE (sat) Ii = 100mA BIB = 5mA %E:g:: 8;8 \
Ic = 2mA, Ve = 5V -
Base Emitter On Voltage VEE (on) ICC= JOmA VCCEE sy 0'55’0'7%70

mult?comp
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BC547B

&3 multicom
General Purpose Transistor . P

Electrical Characteristics (T, = 25°C unless otherwise specified)

Parameters Symbol Test Condition Value Units
Dynamic Characteristics
Ic = 10mA, Vg = 5V
Transition F f c ' CE Typical MH
ransition Frequency T f = 100MHz ypical 300 z
Collector Output Capacitance Cebo Vg = 10V, f = 1MHz <4.50
pF
Emitter Input Capacitance Cip Veg = 0.5V, f = 1MHz Typical 9.0
Noi Fi NF IC = 02mA, VCE =5V 10 4B
<
oise Figure R, = 1kQ, f = 200Hz
Small Signal Current Gain hfe Typical 330 -
Input Impedance hie 3.2-85 kQ
lC = 2mA, VCE =5V
Voltage Feedback Ratio hre Typical 2.0 x 104
Output Impedance hoe <60 uQ
Specifications
v Veeo I heg fr P
(350 Maximum E Minimum (Typical) t“,’\tl Package Part Number
45 50 0.1 200 300 625 TO-92 BC547B

mult?comp
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BC557B

General Purpose Transistor
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Handson Technology

User Guide
4 Channel 5V Optical Isolated Relay Module

This is a LOW Level 5V 4-channel relay interface board, and each channel needs a 15-20mA
driver current. It can be used to control various appliances and equipment with large current.
It is equipped with high-current relays that work under AC250V 10A or DC30V 10A. It has
a standard interface that can be controlled directly by microcontroller. This module is
optically isolated from high voltage side for safety requirement and also prevent ground loop
when interface to microcontroller.

Brief Data:

e Relay Maximum output: DC 30V/10A, AC 250V/10A.

e 4 Channel Relay Module with Opto-coupler. LOW Level Trigger expansion board, which is
compatible with Arduino control board.

e Standard interface that can be controlled directly by microcontroller ( 8051, AVR, *PIC, DSP,
ARM, ARM, MSP430, TTL logic).

e Relay of high quality low noise relays SPDT. A common terminal, a normally open, one
normally closed terminal.

e Opto-Coupler isolation, for high voltage safety and prevent ground loop with microcontroller.

1 www.handsontec.com




Schematic:

VCC and RY-VCC are also the power supply of the relay module. When you need to drive a large power
load, you can take the jumper cap off and connect an extra power to RY-VCC to supply the relay; connect
VCC to 5V of the MCU board to supply input signals.

NOTES: If you want complete optical isolation, connect "Vcc" to Arduino +5 volts but do NOT connect
Arduino Ground. Remove the Vcc to JD-Vcce jumper. Connect a separate +5 supply to "JD-Vcc" and board
Gnd. This will supply power to the transistor drivers and relay coils.

If relay isolation is enough for your application, connect Arduino +5 and Gnd, and leave Vcc to JD-Vcc
jumper in place.

4 Channel Relay Module Schematic

2 www.handsontec.com




It is sometimes possible to use this relay boards with 3.3V signals, if the JD-VCC (Relay Power) is provided
from a +5V supply and the VCC to JD-VCC jumper is removed. That 5V relay supply could be totally
isolated from the 3.3V device, or have a common ground if opto-isolation is not needed. If used with
isolated 3.3V signals, VCC (To the input of the opto-isolator, next to the IN pins) should be connected to the
3.3V device's +3.3V supply.

NOTE: Some Raspberry-Pi users have found that some relays are reliable and others do not actuate
sometimes. It may be necessary to change the value of R1 from 1000 ohms to something like 220 ohms, or
supply +5V to the VCC connection.

NOTE: The digital inputs from Arduino are Active LOW: The relay actuates and LED lights when the input
pin is LOW, and turns off on HIGH.

Module Layout:

D=3MM
=49, 4 (mm)—>
/;O Jo-vce[ ] Jucc d‘
— b
[ Jf"' * Hz
M -l N [2
f -iug s
= S P
M
z t — .00 g E
l—l L.IH R
- [ : Nz o
D g a SN
0 ’E —/L N Ny
FiUU us
I O G
i M L=
t YV nn
-~
© 4 Relay Module O,
56 (mm)

Operating Principle:

See the picture below: A is an electromagnet, B armature, C spring, D moving contact, and E fixed contacts.
There are two fixed contacts, a normally closed one and a normally open one. When the coil is not energized,
the normally open contact is the one that is off, while the normally closed one is the other that is on.
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Supply voltage to the coil and some currents will pass through the coil thus generating the electromagnetic
effect. So the armature overcomes the tension of the spring and is attracted to the core, thus closing the
moving contact of the armature and the normally open (NO) contact or you may say releasing the former
and the normally closed (NC) contact. After the coil is de-energized, the electromagnetic force disappears
and the armature moves back to the original position, releasing the moving contact and normally closed
contact. The closing and releasing of the contacts results in power on and off of the circuit.

Input:

VCC : Connected to positive supply voltage (supply power according to relay voltage)
GND : Connected to supply ground.

IN1: Signal triggering terminal 1 of relay module

IN2: Signal triggering terminal 2 of relay module

IN3: Signal triggering terminal 3 of relay module

IN4: Signal triggering terminal 4 of relay module

Qutput:

Each module of the relay has one NC (normally close), one NO (normally open) and one COM (Common)
terminal. So there are 4 NC, 4 NO and 4 COM of the channel relay in total. NC stands for the normal close
port contact and the state without power. NO stands for the normal open port contact and the state with
power. COM means the common port. You can choose NC port or NO port according to whether power or
not.

Testing Setup:

When a low level is supplied to signal terminal of the 4-channel relay, the LED at the output terminal will
light up. Otherwise, it will turn off. If a periodic high and low level is supplied to the signal terminal, you
can see the LED will cycle between on and off.

For Arduino:
Step 1:

Connect the signal terminal IN1. IN2, IN3 & IN4 of 4-channel relay to digital pin 4, 5, 6, 7 of the Arduino
Uno or ATMega2560 board, and connect an LED at the output terminal.

IN1> 4; IN2> 5; IN3>6; IN4>7
Step 2:

www.handsontec.com




Upload the sketch "4 Channel Relay Demo " to the Arduino Uno or ATMega2560 board. Then you can see
the LED cycle between on and off.

The actual figure is shown below:

SONGLE

104 250VAC 104 125VAC
104 30vDC 104 2BVDC

SRD-05VDC-SL-C
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104 3WVDC 104 Z8VDC

SRD-05VDC-SL-C
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Arduino

L.

|E(_)
104 250vAC 104 125VAC
104 30VDC 104 2EVDC

SRD-05VDC-SL-C

SONGLE

T R
Ry .

104 250VAC 10A 125VAC
104 30VDC 10A 28¥DC

SRD-05VDC-SL-C -= [0

% 4 Relay Module e

Arduino Sketch: 4 Channel Relay Demo

/************************************************

Name: 4 channel_relay

Description: control the 4 channel relay module to ON or OFF
Website: www.handsontec.com

Email: techsupport@handsontec.com

*****************************************************/

//the relays connect to

int RelayControll = 4; // Digital Arduino Pin used to control the motor
int RelayControl2 = 5;
int RelayControl3 = 6;
int RelayControl4 = 7;

void setup()

Serial .begin(9600);

pinMode(RelayControll, OUTPUT);
pinMode(RelayControl2, OUTPUT);
pinMode(RelayControl3, OUTPUT);
pinMode(RelayControl4, OUTPUT);

void loop()
{

digitalWrite(RelayControll,HIGH);// NO1 and COM1 Connected (LED on)
delay(1000);
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digitalWrite(RelayControll,LOW);// NO1 and COM1 disconnected (LED off)

delay( );
digitalWrite(RelayControl2,HIGH);

delay( );
digitalWrite(RelayControl2,L0OW);

delay( );
digitalWrite(RelayControl3,HIGH);

delay( );
digitalWrite(RelayControl3,LO0W);

delay( );
digitalWrite(RelayControl4,HIGH);

delay( );
digitalWrite(RelayControl4,L0OW);

delay( );
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BN Auino Uno
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Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal
oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmega8U2 programmed as a USB-to-serial converter.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino boards, and the reference model for the Arduino platform; for a comparison with
previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5v
Input Voltage (recommended) 7-9V
Input Voltage (limits) 6-20V
Digital I1/0 Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB (ATmega328) (0.5 KB used by bootloader)
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed 16 MHz
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http://www.atmel.com/dyn/resources/prod_documents/doc8161.pdf
http://arduino.cc/en/Main/Boards

Arduino Uno

Schematic & Reference Design

EAGLE files: arduino-uno-reference-design.zip

Schematic: arduino-uno-schematic.pdf

Power

The Arduino Uno can be powered via the USB connection or with an external power supply. The
power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm centre-positive plug into the board's power jack.
Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however,
the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the
voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

¢ VIN. The input voltage to the Arduino board when it's using an external power source (as
opposed to 5 volts from the USB connection or other regulated power source). You can
supply voltage through this pin, or, if supplying voltage via the power jack, access it through
this pin.

e 5V. The regulated power supply used to power the microcontroller and other components on
the board. This can come either from VIN via an on-board regulator, or be supplied by USB or
another regulated 5V supply.
3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.
GND. Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1
KB of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(),
digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In
addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These
pins are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

e External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low
value, a rising or falling edge, or a change in value. See the attachinterrupt() function for
details.

e PWM: 3,5, 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication using
the SPI library.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.
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http://arduino.cc/en/Reference/AttachInterrupt
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Arduino Uno

The Uno has 6 analog inputs, labeled AO through A5, each of which provide 10 bits of resolution (i.e.
1024 different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and the analogReference() function. Additionally,
some pins have specialized functionality:

e I°C:4 (SDA) and 5 (SCL). Support I°c (TWI) communication using the Wire library.
There are a couple of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with analogReference().
e Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and ATmega328 ports?

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial
communication over USB and appears as a virtual com port to software on the computer. The '8U2
firmware uses the standard USB COM drivers, and no external driver is needed. However, on
Windows, a .inf file is required. The Arduino software includes a serial monitor which allows simple
textual data to be sent to and from the Arduino board. The RX and TX LEDs on the board will flash
when data is being transmitted via the USB-to-serial chip and USB connection to the computer (but
not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Uno's digital pins.

The ATmega328 also supports 12C (TWI) and SPI communication. The Arduino software includes a
Wire library to simplify use of the 12C bus; see the documentation for details. For SPI communication,

use the SPI library.
Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno
from the Tools > Board menu (according to the microcontroller on your board). For details, see the
reference and tutorials.

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload
new code to it without the use of an external hardware programmer. It communicates using the
original STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit
Serial Programming) header; see these instructions for details.

The ATmega8U?2 firmware source code is available . The ATmega8U2 is loaded with a DFU
bootloader, which can be activated by connecting the solder jumper on the back of the board (near
the map of Italy) and then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or
the DEU programmer (Mac OS X and Linux) to load a new firmware. Or you can use the ISP header
with an external programmer (overwriting the DFU bootloader). See this user-contributed tutorial for
more information.
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Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is
designed in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmega8U2 is connected to the reset line of the ATmega328
via a 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops long
enough to reset the chip. The Arduino software uses this capability to allow you to upload code by
simply pressing the upload button in the Arduino environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Uno is connected to either a computer running Mac OS X
or Linux, it resets each time a connection is made to it from software (via USB). For the following half-
second or so, the bootloader is running on the Uno. While it is programmed to ignore malformed data
(i.e. anything besides an upload of new code), it will intercept the first few bytes of data sent to the
board after a connection is opened. If a sketch running on the board receives one-time configuration
or other data when it first starts, make sure that the software with which it communicates waits a
second after opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the
trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to
disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum

thread for details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an
extra layer of protection. If more than 500 mA is applied to the USB port, the fuse will automatically
break the connection until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four screw holes allow the board
to be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
(0.16"), not an even multiple of the 100 mil spacing of the other pins.
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