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Anexos

1. Utilizacién de los pines de la placa Arduino Mega 2560

Tabla 1: Comparacién de los pines utilizados en el prototipo comercial y el prototipo de pruebas. [Fuente propia]

Pines del Arduino Mega

ne Prototipo de ventas Prototipo de prueba
0 (RX) X
1(TX) X
~2 X
~3 X
~4 CD74HCA4067 MO(ZS)DEMULTIPLEXOR LCD Keypad Shield (LCD D4)
~g CD74HCA4067 MO(Z(lj)DEMULTIPLEXOR LCD Keypad Shield (LCD D5)
~G CD74HCA4067 MO(Z(ZJ)DEMULTIPLEXOR LCD Keypad Shield (LCD D6)
~7 CD74HCA4067 MO(Z;))DEMULTIPLEXOR LCD Keypad Shield (LCD D7)
~8 CD74HC4067 MODO MULTIPLEXOR (S0) LCD Keypad Shield (LCD RS)
~9 CD74HC4067 MODO MULTIPLEXOR (S1) LCD Keypad Shield (Enable)
~10 CD74HC4067 MODO MULTIPLEXOR (S2) LCD Keypad Shield (Backlight)
~11 CD74HC4067 MODO MULTIPLEXOR (S3) X
~12 Buzzer (alarma) X
LED Amarillo Luz (conectado a un ~ reg.
~13 - .
Intensidad de la luz)

14 (TX3) Motor ventana 1 (Subir) -

15 (RX3) Motor ventana 1 (Bajar) -

16 (TX2) Motor ventana 2 (Subir) -

17 (RX2) Motor ventana 2 (Bajar) -

18 (TX1) Motor ventana 3 (Subir) -

19 (RX1) Motor ventana 3 (Bajar) -

20 (SDA) RTC SDA -

21 (SCL) RTC SCL -
22 LCD Keypad Shield (LCD D7) Reloj (CLK)
23 Teclado (rojo) Teclado (rojo)
24 LCD Keypad Shield (LCD D6) Reloj (DAT)
25 Teclado (naranja) Teclado (naranja)
26 LCD Keypad Shield (LCD D5) Reloj (RST)
27 Teclado (amarillo) Teclado (amarillo)
28 LCD Keypad Shield (LCD D4) LED Rojo Calefaccion
29 Teclado (verde) Teclado (verde)
30 LCD Keypad Shield (Enable) LED Verde Calefaccion
31 Teclado (azul) Teclado (azul)
32 LCD Keypad Shield (LCD RS) LED Rojo Grande Alarmas
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33 Teclado (lila) Teclado (lila)
34 Pulsador Manual/Auto LED Verde Grande Alarmas
35 Teclado (gris) Teclado (gris)
36 A3144 (Sensor Hall) Pulsador Manual/Automatico
Final de carrera superior .
37 (Ml_Habitaciér?l) Relé (IN1)
38 A3144 (Sensor Hall) Servomotor (Ventana)
Final de carrera inferior .
39 (M1_Habitacion1) Relé (IN2)
40 A3144 (Sensor Hall) Servomotor (Toldo)
Final de carrera superior
41 (M2_Habitacié:2) Buzzer (alarma)
42 - Sensor PIR
43 Fma\lﬂii:'zg;;acig]:g;mr Sensor Temperatura/Humedad
~4A4 - -
~45 Final de carrera superior (M3_Toldo) -
~46 - LED Verde Pequefio Alarmas
47 Final de carrera inferior (M3_Toldo) Motor paso a paso (IN1)
48 Sensor Temperatura/Humedad LED Rojo Pequefio Alarmas
49 74HC595 (pinDato) Motor paso a paso (IN2)
50 Bluetooth RX Bluetooth RX
51 74HC595 (pinRegistro) Motor paso a paso (IN3)
52 Bluetooth TX Bluetooth TX
53 74HC595 (pinClock) Motor paso a paso (IN4)
A0 Botones del médulo LCD LCD Keypad Shield (Buttons)
Al Sensor de Gas Natural MQ-5 X
A2 - X
A3 CD74HC4067 MODO MULTIPLEXOR «
(INPUT)
Ad CD74HC4067 MODO DEMULTIPLEXOR «
(INPUT)
A5 - X
A6 Medir tension X
A7 ACS712 -
A8 LDR (fotorresistores) 1 Potenciémetro
A9 LDR (fotorresistores) 2 Sensor Luz Ambiental
A10 LDR (fotorresistores) 3 Sensor Nivel Agua
Al1 LDR (fotorresistores) 4 -
Al12 Sensor Nivel de Agua 1 -
Al13 Sensor Nivel de Agua 2 -
Al4 Sensor Nivel de Agua 3 -
A15 - -
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2. Variables creadas en el cddigo del prototipo de pruebas

Tabla 2: Listado de las variables creadas en el cddigo del prototipo de pruebas. [Fuente propia]

Variable Tipo Definicién
currentMillis, nsigned . s .
! . I .I . ansis Variable de milisegundos para retroceder de menu
previousMillis long
Int I i i | pul
interval long ntervalo de tlempo’ que se presiona el pulsador para
retroceder de menu
currentMillis2, unsigned | Variable de milisegundos para entrar en el modo
previousMillis2 long seguridad
interval2 long Intervalo de tiempo que.se presiona el pulsador para
entrar en el modo seguridad
tMillis3 igned . - .
currgn ! .IS. ! unsigne Variable de milisegundos para medir luz con el LDR
previousMillis3 long
. Intervalo de tiempo que tardard el sensor LDR en dar
interval3 long .
una medida de la luz
TECLA char Varia.b!e que corresponde a la tecla pulsada del teclado
matricial 4x3
CLAVE char Variable de 6 bits que corresponde a los 6 caracteres
pulsados del teclado
Clave de acceso a la vivienda (en este caso es:
LAVE_MAESTRA h
CLAVE_MAES char 1nq23456m
Variable que sirve para crear una variable de 6 bits para
INDICE byte mostrarse en el LCD los 6 caracteres presionados del
teclado
tem float Variable que indica la temperatura medida por el sensor
P DHT11
hum float Variable que indica la humedad medida por el sensor
DHT11
Variabl indicalal i | LDR (val
luzAmbiente int ariable que indica la luz medida por e (valorde 0
a 1023)
valor_luz int Intensidad de la luz que percibe el LDR (en porcentaje)
. Variable para saber si el sensor de nivel de agua detecta
agua int
0 no agua
. . Cuando sea '1' indicara que el sensor PIR esta
estadoPir int o
detectando movimiento
brillo int Variable que, mediante el potenciometro, regula la
intensidad de luz de un LED (valor de 0 a 1023)
. Cuando el valor sea de '1' indicara que la ventana estd
estadoVentana int . . .
abierta, si es '0' estara cerrada
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. Cuando el valor sea de '1' indicard que el toldo estd
estadoToldo int . R . .
abierto, si es '0' estara recogido
Variable que ejecuta las distintas funciones a partir de la
bluetooth char . ,q . J. P
aplicaciéon movil
Bright, Bup, Bdown, int Variable con valor '1' mientras se presione el pulsador
Bleft, Bselect "right", "up", "down", "left" y "select" respectivamente
back int Variable con valor '1' cuando se haya mantenido
presionado el pulsador "select" 3 segundos
. Numero que corresponde al menu que se muestra en el
menu int
LCD
. Numero que corresponde a la ventana que se muestre
ventanaMenuO int .
en el LCD del menu 0
. Numero que corresponde a la ventana que se muestre
ventanaMenul int .
en el LCD del menu 1
. . Numero que corresponde a las distintas estancias de la
numEstancias int .
vivienda
. . Variable que corresponde al nombre de la estancia
estancia string :
seleccionada
. Numero que corresponde a la ventana que se muestre
ventanaMenu2 int .
en el LCD del menu 2
. Numero que llama a las distintas funciones de control
numControl int
creadas
. Variable que corresponde al nombre del control que se
control string .
realiza
luz boolean |Variable para cambiar el estado de la iluminacion (LEDs)
Variable para cambiar el estado de la calefaccion (LED
calef boolean .
rojo y LED verde)
. Variable para cambiar el estado del aire acondicionado
aire boolean .
(ventilador)
Variable para cambiar el estado de la ventana
ventana boolean
(servomotor)
. Variable para cambiar el estado de la persiana (motor
persiana boolean
paso a paso)
Variable para cambiar el estado de los
electro boolean - )
electrodomésticos (relé)
lluvia boolean |Variable para cambiar el estado del toldo (servomotor)
Indica el modo de funcionamiento, '0' si estd en modo
manual boolean At . .
manual y '1' si esta en modo automatico
seguridad boolean |Indica si el modo seguridad esta activado (‘1’) o no (‘0’)
Porcentaje de energia consumida (100% exceso de
consumo float o i
consumo y 0% sistema apagado
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day, month, year int Indica la fecha actual (dia, mes y afio)
hour, minute, second int Indica la hora actual (horas, minutos y segundos)
. . Variable con valor '1' cuando se haya mantenido
modoSeguridad int . " "
presionado el pulsador "manual/auto" 3 segundos
. Numero de veces que se ha introducido la clave
contralncorrecta int .
incorrectamente
. Cuando sea '1' indicara que se ha introducido la clave
alertalntentoEntrar int . .
incorrectamente 3 veces seguidas
. . . Cuando sea '1' indicara una temperatura excesivamente
alertaPosiblelncendio int
elevada
. Cuando sea '1' indicard una humedad excesivamente
alertaHumedadElevada int
elevada
. . Serd '1' cuando el sensor PIR detecte movimiento
alertaPosiblelntruso int - .
cuando esté activado el modo seguridad
alarmas int Numero de alarmas activadas
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3. Cédigo del prototipo de pruebas

//Libreria para el display LCD

#include <LiquidCrystal.h>

//Libreria para el real time clock
#include <ThreeWire.h>

#include <RtcDS1302.h>

//Libreria para el teclado

#include <Keypad.h>

//Libreria para el sensor de temperatura
#include <DHT.h>

#include <DHT_U.h>

//Libreria para el motor paso a paso
#include <Stepper.h>

//Libreria para el servomotor

#include <Servo.h>

//Libreria para el médulo bluetooth HCO5
#include <SoftwareSerial.h>

//LCD pin to Arduino
const int pin_RS = 8
const int pin_EN = 9
const int pin_d4 = 4
5
6
7

J

J

-

const int pin_d5 = 5;
const int pin_d6 =
const int pin_d7 =

-

-

J
const int pin_BL = 10;
LiquidCrystal lcd( pin_RS, pin_EN, pin_d4, pin_d5, pin_d6, pin_d7);

//Pulsador manual/automatico
const int Bmanual = 36;
int pulsador = 0;

//Pulsador back y las variables necesarias para el timer

long previousMillis = @; //Variable del timer que nos permite retroceder
de menu

long interval = 2000; //Intervalo de tiempo que queremos que se mantenga
presionado el botdn

long previousMillis2 = 9; //Variable del timer que nos permite entrar al
modo seguridad

long interval2 = 2000; //Intervalo de tiempo que queremos que se mantenga
presionado el botdn

long previousMillis3 = @; //Variable del timer que nos permite entrar al
modo seguridad

6 UNIVERSITAT POLITECNICA DE CATALUNYA
BARCELONATECH
Escola d'Enginyeria de Barcelona Est




Anexos

long interval3 = 2000;

//Conexiones Real-Time Clock
ThreeWire myWire(24,22,26); //I0,SCLK,CE
RtcDS1302<ThreeWire> Rtc(myWire);

//Conexiones teclado

const byte FILAS = 4;

const byte COLUMNAS = 3;

char keys[FILAS][COLUMNAS] = {
{l1l1l2l1l3'})
{|4|Jl5l1|6'})
{l7l,l8l,l9.})
{"*,0, 4"}

s

byte pinesFilas[FILAS] = {25,35,33,29}; //Cables lila,rojo,naranja,verde
byte pinesColumnas[COLUMNAS] = {27,23,31}; //Cables azul,gris,amarillo

Keypad teclado = Keypad(makeKeymap(keys), pinesFilas, pinesColumnas, FILAS,
COLUMNAS) ;

char TECLA;

char CLAVE[7];

char CLAVE_MAESTRA[7] = "123456";
byte INDICE = 0;

//Conexiones sensor Temperatura y Humedad + Variables necesarias de temp y
hum

int pinTemp = 43;

DHT dht(pinTemp, DHT11);

float temp, hum;

//Conexiones detector de luz ambiental
int sensorLuzAmbiente = A9;

int luzAmbiente;

int valor_luz; //Luz en %

//Conexiones detector de agua
int sensorLluvia = A10;
int agua;

//Conexiones detector de presencia (Sensor PIR)
int sensorPir = 42; // PIR Outpin
int estadoPir = 0; // PIR status
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//Conexiones de los LEDs

const int LedRojoCalef = 28;

const int LedVerdeCalef = 30;

const int LedAmarillolLuz = 13;

const int LedAlertalntentoEntrar = 32; //Led Rojo Grande --> Alarma
Intento Entrar (Fallo x3 contra casa)

const int LedAlertaPosibleIntruso = 34; //Led Verde Grande --> Alarma
Posible Intruso (Sensor PIR)

const int LedAlertaHumedadElevada = 46; //Led Verde Pequefio --> Alarma
Humedad Elevada

const int LedAlertaPosiblelIncendio = 48; //Led Rojo Pequeno --> Alarma
Posible Incendio

//Conexién del potencidmetro
const int pot = A8;
int brillo; //Variable para la intensidad del LED

//Conexiones buzzer (alarma sonora)
const int Buzzer = 41;

//Conexiones de los Relés

#define fanOn © //Activar Relé, como los reles se activan con nivel
bajo o © por la logica inversa

#tdefine fanOff 1 //Desactivar Relé, como los reles se activan con nivel
alto o 1 por la 1ldégica inversa

#define electroOn © //Activar Relé, como los reles se activan con
nivel bajo o @ por la logica inversa

#tdefine electroOff 1 //Desactivar Relé, como los reles se activan con

nivel alto o 1 por la 1ldégica inversa
const int fan = 37; //Ventilador
const int electrodomestico = 39;

//Conexiones del motor paso a paso
Stepper motorl(2048, 47, 51, 49, 53);
int estadoPersiana = 0;

//Conexiones de los servomotores (Servol --> Ventanas Servo2 --> Toldo)
Servo servoVentanas;

Servo servoToldo;

int estadoVentana = 0;

int estadoToldo = 0;

int vall;

int val2;

//Conexiones para el médulo bluetooth HCO5

SoftwareSerial ModuloHC®5 (52, 5@); //pin TXD, pin RXD del médulo --> RX1,
TX1 dell arduino Mega

char bluetooth;
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//Variables para saber si se ha pulsado el

int Bright = 0;
int Bup = 0;

int Bdown = 0;
int Bleft = 0;
int Bselect = 0;
//Variables que aumentan (+1) cada vez que
correspondiente
int right = 0;
int up = 0;

int down = 9;
int left = 9;
int select = 0;
int back = 9;

//Variables para

moverse entre pestanas

int menu = 9;

int ventanaMenu@ = 1;
int ventanaMenul = 1;
int numEstancias = 1;
String estancia;

int ventanaMenu2 = 1;
int numControl = 1;
String control;

//Variables ON/OFF del control
boolean
boolean
boolean
boolean
boolean
boolean
boolean

boolean
boolean

luz = false;
calef = false;
aire = false;
ventana = false;
persiana = false;
electro = false;
1luvia = true;

manual = false;
seguridad = false;

float consumo = 0;

//0tras variables & ALARMAS

int
int
int
int
int
int

-

day

mont
year
hour
minu
seco

=6;
h = 0;

te = 0;
nd = 0;
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int modoSeguridad = 0;

int contralncorrecta = 0;

int alertaIntentoEntrar = 9;
int alertaPosibleIncendio = 0;
int alertaHumedadElevada = ©;
int alertaPosiblelIntruso
int alarmas = 0;

1}
()
“e

//Funciones creadas para el control del sistema
void printDateTime(const RtcDateTime& dt);
void contraPuerta();

void iluminacion();

void calefaccion();

void ventilador();

void ventanas();

void persianas();

void electrodomesticos();

void toldo();

void tempHum();

void lumLluvia();

//Funciones creadas para el médulo bluetooth
void bluetooth_B_iluminacion();

void bluetooth_C_iluminacion();

void bluetooth D_calefaccion();

void bluetooth E_calefaccion();

void bluetooth_F_ventilador();

void bluetooth_G_ventilador();

void bluetooth_H control();

void bluetooth_I_infoSensores();

void bluetooth J ventanas();

void bluetooth_K_ventanas();

void bluetooth N persianas();

void bluetooth O persianas();

void bluetooth_P_alarmas();

void bluetooth Q electrodomesticos();

void bluetooth R _electrodomesticos();

void bluetooth T toldo();

void bluetooth_U toldo();

//Mirar si hay algo sobre led
void setup() {

Serial.begin(9600); //Inicia la comunicacion serie

//Inicializar el moédulo bluetooth HCO5

ModuloHCO5.begin(38400); //Inicializa puerto serie por software

pinMode(led, OUTPUT);

10
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//Inicializar el real-time clock

Rtc.Begin();

RtcDateTime compiled = RtcDateTime(__DATE__ , TIME_ );
printDateTime(compiled);

//Inicializar el sensor de temperatura para medir la humedad y la
temperatura
dht.begin();

//Indicar el modo del sensor PIR
pinMode(sensorPir, INPUT);

//Indicar la velocidad del motor paso a paso: valores de 1,2 o 3
motorl.setSpeed(5);

//Attaches the servo on pin 38 to the servo object
servoVentanas.attach(38);
servoToldo.attach(40);

//Indicar el modo de los pines de los LEDs (INPUT/OUTPUT)
pinMode(LedRojoCalef, OUTPUT);

pinMode(LedVerdeCalef, OUTPUT);

pinMode(LedAmarilloLuz, OUTPUT);
pinMode(LedAlertaIntentoEntrar, OUTPUT);
pinMode(LedAlertaPosibleIntruso, OUTPUT);
pinMode(LedAlertaHumedadElevada, OUTPUT);
pinMode(LedAlertaPosibleIncendio, OUTPUT);

pinMode(Bmanual, INPUT); //Botén manual/automatico

pinMode(Buzzer, OUTPUT); //Buzzer (alarma contra incorrecta)

pinMode(fan, OUTPUT); //Relé para el ventilador

pinMode(electrodomestico, OUTPUT); //Relé controlar el apagado/encedido
de los electrodomésticos segun la hora del dia

//Inicializar el programa con los relés y los leds apagados (en rojo)
digitalWrite(fan, fanOff);

digitalWrite(electrodomestico, electroOff);
digitalWrite(LedRojoCalef, HIGH);

servoVentanas.write(0);

lcd.begin(16, 2); //Indicar las dimensiones del LCD
lcd.setCursor(0,0); //Poner el cursor en la columna @, fila @
lcd.print("Let's go!!");

lcd.setCursor(@,1); //Poner el cursor en la columna @, fila 1
lcd.print("Version3e");

delay(2000);

lcd.clear();
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void loop() {

// Variables que indican el dia, el mes, el ano, la hora, los minutos y los
segundos

RtcDateTime now = Rtc.GetDateTime();

day = now.Day();

month = now.Month();

year = now.Year();

hour = now.Hour();

minute = now.Minute();
second = now.Second();
f ] ===
int x;
X = analogRead(AQ); //Pulsadores analdgicos del shield del LCD

luzAmbiente = analogRead(A9); //Variable del sensor LDR luz ambiente

agua = analogRead(A10); //Variable del detector de nivel de agua
temp = dht.readTemperature(); //Variable Temperatura
hum = dht.readHumidity(); //Variable Humedad

consumo = electro * 64.5 + luz * 11.7 + calef * 14.9 + aire * 2.3 + 6.6;

unsigned long currentMillis = millis(); //Variable de milisegundos
para retroceder de menu

unsigned long currentMillis2 = millis(); //Variable de milisegundos
para entrar en el modo seguridad

unsigned long currentMillis3 = millis(); //Variable de milisegundos

para medir luz con el LDR

//Delay para que muestre el porcentaje de luminosidad cada 2 segundos.
if (currentMillis3 - previousMillis3 > interval3)
{

previousMillis3 = currentMillis3;

valor_luz = map(luzAmbiente, @, 1023, 0, 100);

}

//BLUETOOTH (co6digo para la aplicacidén moévil)
if (ModuloHC®@5.available()) { //Llega algo por bluetooth?
bluetooth = ModuloHCO5.read();
if (bluetooth == 'I")
{
bluetooth_I_infoSensores();
}
if (bluetooth == "P'){
bluetooth P_alarmas();
}
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if (bluetooth == 'M'){
manual = 0;
seguridad = 0;

¥

if (bluetooth == 'A"){
manual = 1;
seguridad = 0;

}

if (bluetooth == "H'){
bluetooth H_control();

}

if (bluetooth == 'S"){
seguridad = 1;

}

if ((bluetooth == 'B') && (manual == 0)){
bluetooth_B_iluminacion();

}

if ((bluetooth == 'C') && (manual == 0)){
bluetooth_C_iluminacion();

}

if ((bluetooth == 'D') && (manual == 0)){
bluetooth_D_calefaccion();

}

if ((bluetooth == 'E') && (manual == 0)){
bluetooth E_calefaccion();

}

if ((bluetooth == 'F') && (manual == 0)){
bluetooth F_ventilador();

}

if ((bluetooth == 'G') && (manual == 0)){
bluetooth G_ventilador();

}

if ((bluetooth == 'J') && (manual == 0)){
bluetooth J ventanas();

}

if ((bluetooth == 'K') && (manual == 0)){
bluetooth_K_ventanas();

}

if ((bluetooth == 'N') && (manual == 0)){
bluetooth_N_persianas();

}

if ((bluetooth == '0') && (manual == 0)){
bluetooth_0_persianas();

}

if ((bluetooth == 'Q') && (manual == 0)){
bluetooth_Q_electrodomesticos();

}
if ((bluetooth == 'R') && (manual == 0)){
bluetooth R _electrodomesticos();
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¥

if ((bluetooth == 'T') && (manual == 0)){
bluetooth T toldo();

¥

if ((bluetooth == 'U') && (manual == 0)){
bluetooth U toldo();

¥

bluetooth == ' ';

J

//Pulsadores del display (son analdgicos AQ)
if (x < 20 && x >= 0) { //Pulsador RIGHT
Bright = 1;

Bup = 0;
Bdown =

@-

J

Bleft = 0;

Bselect

}

else if (x < 110 &&

0;

Bright = 0;

Bup = 1;

Bdown = 0;
=@_;

Bleft
Bselect

}

else if (x < 265 &&

0;

Bright = 0;

Bup = 0;
Bdown =
Bleft =
Bselect

}

else if (x < 420 &&

Bright =
Bup = 0;
Bdown
Bleft
Bselect

}

else if (x < 650 &&

Bright =
Bup = 0;
Bdown =
Bleft =
Bselect

if (currentMillis

{

1

0:
1

5

5
90;

90;

J
J

0;

0;

X

X

>=90) { //Pulsador UP

>= 245){ //Pulsador DOWN

>= 400){ //Pulsador LEFT

>= 630){ //Pulsador SELECT

previousMillis > interval)

O
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previousMillis = currentMillis;

//Funcidon que queremos que haga cuando se mantenga pulsado el botodn

back = 1;
¥

}
else if (x > 1020){ //Ningun pulsador presionado

previousMillis = currentMillis;
if (Bright == 1){
Bright = 0;
right++;
if (menu == 1 && ventanaMenul == 1) numEstancias++;
else if (menu == 2 && ventanaMenu2 == 1) numControl++;
lcd.clear();
}
else if (Bup == 1){
Bup = 0;
up++;
if (menu == @) ventanaMenu@--;
else if (menu == 1) ventanaMenul--;
else if (menu == 2) ventanaMenu2--;
lcd.clear();
}
else if (Bdown == 1){
Bdown = 0;
down++;
if (menu == @) ventanaMenu@++;
else if (menu == 1) ventanaMenul++;
else if (menu == 2) ventanaMenu2++;
lcd.clear();
}
else if (Bleft == 1){
Bleft = 0;
left++;
if (menu == 1 && ventanaMenul == 1) numEstancias--;
else if (menu == 2 && ventanaMenu2 == 1) numControl--;
lcd.clear();
}
else if (Bselect == 1){
Bselect = 0;

//Pulsador digital (Botdn Back) --> Mantener pulsado el botdén Select

if (back == 1){
back = 0;
select--;
lcd.clear();

}

else {
select++;
if (manual == 0){
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if (menu == 2 && numControl == 2) luz = !luz;
else if (menu == 2 && numControl == 3) calef = lcalef;
else if (menu == 2 && numControl == 4) aire = laire;
else if (menu == 2 && numControl == 5) ventana = !ventana;
else if (menu == 2 && numControl == 6) persiana = !persiana;
else if (menu == 2 && numControl == 7) electro = l!electro;
else if (menu == 2 && numControl == 8) lluvia = !lluvia;
lcd.clear();
}
}
lcd.clear();
}
//Pulsador Manual / Automatico /Seguridad
//manual = © --> modo Manual
//manual = 1 --> modo Automatico
//seguridad = 1 --> modo Seguridad

if (digitalRead(Bmanual) ==

Ao

pulsador = 1;

if (currentMillis2 - previousMillis2 > interval2)

{
previousMillis2 = currentMillis2;
//Funcidon que queremos que haga cuando se mantenga pulsado el botodn
modoSeguridad = 1;

}

else {

currentMillis2;
&& modoSeguridad ==

previousMillis2
if (pulsador == 1
pulsador = 0;
manual = !manual;
lcd.setCursor(0,0);
lcd.print("Sistema domotico");
lcd.setCursor(0,1);
lcd.print("Modo: ");
lcd.setCursor(6,1);
if (manual == 1) lcd.print("AUTOMATICO");
else if (manual == @) lcd.print("MANUAL
delay(3000);
lcd.clear();
}
if (modoSeguridad == 1){
pulsador = 0;
modoSeguridad = 0;
seguridad = !seguridad;
lcd.setCursor(0,0);

0 && seguridad == 0){

")
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lcd.print("Sistema domotico");

lcd.setCursor(0,1);

lcd.print("Modo: ");

lcd.setCursor(6,1);

if (seguridad == 1) lcd.print("SEGURIDAD ");

else if (seguridad == © && manual == 1) lcd.print("AUTOMATICO");
else if (seguridad == @ && manual == @) lcd.print("MANUAL ")
delay(2000);

lcd.clear();

//Modo AUTOMATICO
if (manual == 1){
//Encender/Apagar luces segun la luz ambiente (Detector de luz
ambiental)

if (luzAmbiente <= 70){
digitalWrite(LedAmarilloLuz, HIGH);
luz = true;

¥

else if (luzAmbiente > 70){
digitalWrite(LedAmarilloLuz, LOW);
luz = false;

¥

//Encender/Apagar la calefaccion o el ventilador segun temperatura

if (temp > 28){
digitalWrite(fan, fanOn);
aire = true;

}

if (temp <= 28){
digitalWrite(fan, fanOff);
aire = false;

¥

if (temp <= 17){
digitalWrite(LedRojoCalef, LOW);
digitalWrite(LedVerdeCalef, HIGH);
calef = true;

}

if (temp > 17){
digitalWrite(LedRojoCalef, HIGH);
digitalWrite(LedVerdeCalef, LOW);
calef = false;

}

//Abrir/Cerrar las ventanas segun temperatura

if (temp > 23 && temp <= 28){
ventana = true;
if (estadoVentana == 0){
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lcd.setCursor(0,90);
lcd.print("Cambio ventanas ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("ABRIENDO");
for(vall = @; vall <= 180; vall++){
servoVentanas.write(vall);

delay(50);
¥
estadoVentana = 1;
¥
¥
if (temp <= 23){

ventana = false;
if (estadoVentana == 1){

}
}

lcd.setCursor(0,0);

lcd.print("Cambio ventanas ");

lcd.setCursor(0,1);

lcd.print("Estado: ");

lcd.setCursor(8,1);

lcd.print("CERRANDO");

for (vall = 180; vall >= 0; vall--){
servoVentanas.write(vall);
delay(50);

}

estadoVentana = 9;

//Subir/Bajar persianas segun la luz exterior
if (luzAmbiente <= 70){

persiana = true;

if (estadoPersiana == 0){

}
}

lcd.setCursor(0,0);
lcd.print("Cambio persianas ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("SUBIENDO");
motorl.step(2048);
estadoPersiana = 1;

if (luzAmbiente > 800){
persiana = false;
if (estadoPersiana == 1){

lcd.setCursor(0,0);
lcd.print("Cambio persianas ");
lcd.setCursor(0,1);

O
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lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("BAJANDO ");
motorl.step(-2048);
estadoPersiana = 9;

}
}

//Encender electrodomesticos
if (second == 00){
electro = true;
digitalWrite(electrodomestico, electroOn);
¥
else if (second > 10){
electro = false;
digitalWrite(electrodomestico, electroOff);

}

//Abrir/Recoger el toldo segun si llueve o no y los rayos UVA
if (agua > 20){
//Si 1llueve, independientemente de los rayos UVA recogera el toldo
1luvia = true;
if (estadoToldo == 1){
lcd.setCursor(0,0);
lcd.print("Cambio toldo ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("RECOGER ");
for (val2 = 100; val2 > 0; val2--){
servoToldo.write(110);
delay(50);
}
estadoToldo = ©;
servoToldo.write(90);

}

}
else if (agua <= 20 && luzAmbiente > 800){

//Abrir toldo por alta intensidad de los rayos UVA
1luvia = false;
if (estadoToldo == 0){
lcd.setCursor(0,0);
lcd.print("Cambio toldo ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("ABRIENDO");
for (val2 = @; val2 < 100; val2++){
servoToldo.write(80);
delay(50);
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¥
estadoToldo = 1;

servoToldo.write(90);

}

else servoToldo.write(90);
}
//Encender luz segun la presencia de una persona (sensor PIR)
//estadoPir = digitalRead(sensorPir);
//if (estadoPir == 1) digitalWrite(LedVerdeCalef, HIGH);
//else if (estadoPir == @) digitalWrite(LedVerdeCalef, LOW);

//Modo SEGURIDAD (Apaga todo y avisa si hay intruso)
if (seguridad == 1){
luz = false; //Apagar iluminacidén de casa
digitalWrite(LedAmarilloLuz, LOW);
aire = false; //Apagar aire acondicionado
digitalWrite(fan, fanOff);
calef = false; //Apagar calefaccion
digitalWrite(LedRojoCalef, HIGH);
digitalWrite(LedVerdeCalef, LOW);
ventana = false; //Cerrar ventanas
if (estadoVentana == 1){
lcd.setCursor(0,0);
lcd.print("Cambio ventanas ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("CERRANDO");
for (vall = 180; vall >= 0; vall--){
servoVentanas.write(vall);

delay(50);
}
estadoVentana = 9;
}
persiana = false; //Bajar persianas
if (estadoPersiana == 1){

lcd.setCursor(0,0);
lcd.print("Cambio persianas ");
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("BAJANDO ");
motorl.step(-2048);
estadoPersiana = 0;

}

lluvia = true; //Recoger el toldo

if (estadoToldo == 1){
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lcd.setCursor(0,0);
lcd.print("Cambio toldo ")
lcd.setCursor(0,1);
lcd.print("Estado: ");
lcd.setCursor(8,1);
lcd.print("RECOGER ");
for (val2 = 100; val2 > @; val2--){
servoToldo.write(110);
delay(50);
}
estadoToldo = ©;
servoToldo.write(90);
}
//INTRUSO
estadoPir = digitalRead(sensorPir);
if (estadoPir == 1) digitalWrite(LedVerdeCalef, HIGH);
else if (estadoPir == @) digitalWrite(LedVerdeCalef, LOW);

//ALARMAS
if (contraIncorrecta >= 3){ //Alarma cuando se introduzca la contasena
erroneamente 3 veces
lcd.setCursor(0,0);
lcd.print("PELIGRO: CONTRA ");
lcd.setCursor(0,1);
lcd.print ("INCORRECTA X3  ");
tone(Buzzer, 440);
delay(2000);
noTone(Buzzer);
lcd.clear();
contralncorrecta = 0;
if (alertalIntentoEntrar == 0){
alarmas++;
alertaIntentoEntrar = 1;

}
}
if (temp > 40) {
tone(Buzzer, 440);
delay(2000);
noTone(Buzzer);
if (alertaPosiblelncendio == 0){
alarmas++;
alertaPosibleIncendio = 1;
}
¥
else if (temp <= 40){
noTone(Buzzer);
if (alertaPosiblelncendio == 1){
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alarmas--;
alertaPosibleIncendio = 9;

}

}
if (hum > 90) {

tone(Buzzer, 440);

delay(2000);

noTone(Buzzer);

if (alertaHumedadElevada == 0){
alarmas++;
alertaHumedadElevada = 1;

}

¥
else if (hum <= 90) {

noTone(Buzzer);

if (alertaHumedadElevada == 1){
alarmas--;
alertaHumedadElevada = 0;

¥
¥
if (seguridad == 1 && estadoPir == 1) {
tone(Buzzer, 440);
delay(2000);
noTone(Buzzer);
if (alertaPosiblelIntruso == 0){
alarmas++;
alertaPosibleIntruso = 1;

}
}
else if (seguridad == 0){
noTone(Buzzer);
if (alertaPosibleIntruso == 1){
alarmas--;
alertaPosibleIntruso = 0;

}

}
//LEDs ALARMAS

if (alertaIntentoEntrar == 1) digitalWrite(LedAlertaIntentoEntrar, HIGH);
else if (alertalntentoEntrar == @) digitalWrite(LedAlertaIntentoEntrar,
LOW) ;

if (alertaPosibleIntruso == 1) digitalWrite(LedAlertaPosibleIntruso,
HIGH);

else if (alertaPosibleIntruso == @) digitalWrite(LedAlertaPosibleIntruso,
LOW) ;

if (alertaHumedadElevada == 1) digitalWrite(LedAlertaHumedadElevada,
HIGH);
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else if (alertaHumedadElevada == @) digitalWrite(LedAlertaHumedadElevada,

W) ;

if (alertaPosibleIncendio == 1) digitalWrite(LedAlertaPosibleIncendio,

GH);
else if (alertaPosibleIncendio == 1)
gitalWrite(LedAlertaPosibleIncendio, LOW);

//MENU @ (Sistema domético; Hora/dia; Consumo actual)

if (menu == 0){

if (ventanaMenu@ == 1){
lcd.setCursor(0,0);
lcd.print("Sistema de ");
lcd.setCursor(0,1);
lcd.print("control domotico");

¥

else if (ventanaMenuo == 2){
select = 0;
printDateTime(now);

¥

else if (ventanaMenu® == 3){
select = 0;
lcd.setCursor(0,0);
lcd.print("Consumo actual ");
lcd.setCursor(0,1);
lcd.print("Nivel: ")
lcd.setCursor(9,1);
lcd.print(consumo);
lcd.setCursor(14,1);
lcd.print(" ");

//VentanaMenu® --> Pestafias en el MENU @ (3)
if (ventanaMenu® > 3) ventanaMenu@ = 1;
else if (ventanaMenu® < 1) ventanaMenu® = 3;

//VentanaMenul --> Pestafias en el MENU 1 (2)
if (ventanaMenul > 2) ventanaMenul = 1;
else if (ventanaMenul < 1) ventanaMenul = 2;

//VentanaMenu2 --> Pestafias en el MENU 2 (3)
if (ventanaMenu2 > 3) ventanaMenu2 = 1;
else if (ventanaMenu2 < 1) ventanaMenu2 = 3;
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//Si estamos en la ventana 1 del Menu @ y pulsamos Bselet pasaremos al
Menu 1
if (ventanaMenud == 1 && Bselect == 1 && select == 0){
menu = 1;
numEstancias = 1;
}
//Si estamos en la ventana 1 del Menu 1 y pulsamos Bselet pasaremos al
Menu 2
if (ventanaMenul == 1 && Bselect == 1 && select == 1){
menu = 2;
numControl = 1;
}
//Si estamos en el Menu 1 y mantenemos pulsado Bselect pasaremos al Menu ©
if (back == 1 && select == 1){
menu = 0;
}
//Si estamos en el Menu 2 y mantenemos pulsado Bselect pasaremos al Menu 1
if (back == 1 && select == 2){
menu = 1;
ventanaMenu2 = 1;

//MENU 1 (Estancias; Alarmas; Recomendaciones)
if (menu == 1){
if (ventanaMenul == 1){
lcd.setCursor(0,0);
lcd.print ("ESTANCIAS: ")
lcd.setCursor(0,1);
lcd.print(estancia);
}
else if (ventanaMenul == 2){
select = 1;
lcd.setCursor(0,0);
lcd.print("ALARMAS ")
lcd.setCursor(0,1);
lcd.print("ACTIVAS: ");
lcd.setCursor(9,1);
if (alarmas > 0){
lcd.print(alarmas);
lcd.setCursor(10,1);
lcd.print(” ")

}
else lcd.print("NINGUNA");

//Limites de las variables
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if (select < @) select
if (select > 2) select

1} I}
N ©
e Ge

if (menu < @) menu = 9;
if (menu > 2) menu = 2;

//numEstancias --> Diferentes estancias de la vivienda (10)
if (numEstancias > 10) numEstancias = 1;

else if (numEstancias < 1) numEstancias = 10;

//Variable "estancias"

if (numEstancias == 1) estancia = "General "5

else if (numEstancias == 2) estancia "Vestibulo

else if (numEstancias == 3) estancia = "Cocina

else if (numkEstancias == 4) estancia "Salon-Comedor

else if (numEstancias == 5) estancia = "Distribuidor

else if (numkEstancias == 6) estancia "Habitacion 1

else if (numkEstancias == 7) estancia "Habitacion 2

else if (numEstancias == 8) estancia = "WC 1

else if (numEstancias == 9) estancia "WC 2

else if (numEstancias == 10) estancia = "Terraza
et e

/*MENU 2 (Iluminacidn; Calefaccidn; Aire Acondicionado;

Ventanas;
Persianas; Puerta Principal; Piscina; Electrodomésticos; Puerta Garaje;

)*/

if (menu == 2){

if (ventanaMenu2 == 1){

lcd.setCursor(0,0);

lcd.print(control);

lcd.setCursor(0,1);

if (numControl == 1){
contraPuerta();

}

else if (numControl == 2){
iluminacion();

}

else if (numControl == 3){
calefaccion();

}

else if (numControl == 4){
ventilador();

}

else if (numControl == 5){
ventanas();

}
else if (numControl == 6){
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persianas();
}
else if (numControl == 7){
electrodomesticos();
}
else if (numControl == 8){
toldo();
}
}
else if (ventanaMenu2 == 2)
{
select = 2;
tempHum();
}
else if (ventanaMenu2 == 3)
{
select = 2;
lumLluvia();

//numControl --> Que queremos controlar de la vivienda
if (numControl > 8) numControl = 1;
else if (numControl < 1) numControl = 8;

//Variable "numControl"

if (numControl == 1) control = "PUERTA PRINCIPAL ";

else if (numControl == 2) control = "ILUMINACION "3

else if (numControl == 3) control = "CALEFACCION "3

else if (numControl == 4) control = "AIRE ACOND. "5

else if (numControl == 5) control = "VENTANAS "3

else if (numControl == 6) control = "PERSIANAS "5

else if (numControl == 7) control "ELECTRODOMESTICO";

else if (numControl == 8) control = "TOLDO TERRAZA ";
[/ == m oo
}
[/ === mmm s oo

//Funcion del reloj en tiempo real
#tdefine countof(a)(sizeof(a)/sizeof(al[@]))
void printDateTime(const RtcDateTime& dt)

{

char fecha[17];
snprintf_P(fecha, countof(fecha), PSTR("DIA: %02u/%02u/%04u "), dt.Day(),
dt.Month(), dt.Year());
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char hora[17];
snprintf_P(hora, countof(hora), PSTR("HORA: %0@2u
dt.Minute(), dt.Second());

lcd.setCursor(0,0);
lcd.print(fecha);
lcd.setCursor(0,1);
lcd.print(hora);

1%02u:%02u "), dt.Hour(),

//Funcidén del teclado (mostrar la clave de la puerta) [numControl

void contraPuerta()

{
lcd.setCursor(0,1);
lcd.print("CONTRA: ");
lcd.setCursor(INDICE+9,1);
TECLA = teclado.getKey();

if (TECLA)
{
CLAVE[INDICE] = TECLA;
INDICE++;
lcd.print(TECLA);
¥
if (INDICE == 6)
{
if (!strcmp(CLAVE, CLAVE_MAESTRA))
{
delay(1000);
lcd.setCursor(0,1);
lcd.print("Key: CORRECTA "),
delay(1000);
contralncorrecta = 0;
seguridad = 0;
if (alertaIntentoEntrar == 1){
alertaIntentoEntrar = 0;
alarmas--;
}
}
else
{
delay(1000);
lcd.setCursor(0,1);
lcd.print("Key: INCORRECTA ");
contralncorrecta++;
}
INDICE = ©;
delay(2500);
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lcd.clear();

//Control de la iluminacidén (sensor luz ambiental, LEDs) [numControl = 2]
void iluminacion()
{

lcd.print("ESTADO: ");

lcd.setCursor(8,1);

brillo = analogRead(pot)/4;

if (luz == true){
analogWrite(LedAmarilloLuz, brillo);
lcd.print("ON ");

}

else if (luz == false){
analogWrite(LedAmarilloLuz, 9);

lcd.print("OFF ")
}
¥
AR L R L EEEE L EE LR
//Control de la calefaccion [numControl = 3]

//(sensor temperatura/humedad; LED que hace de resistencia)
void calefaccion()
{
lcd.print("ESTADO: ");
lcd.setCursor(8,1);
if (calef == true){
digitalWrite(LedRojoCalef, LOW);
digitalWrite(LedVerdeCalef, HIGH);
lcd.print("ON ")
}
else if (calef == false){
digitalWrite(LedRojoCalef, HIGH);
digitalWrite(LedVerdeCalef, LOW);

lcd.print("OFF ");
¥
}
[ ==
//Control del aire acondicionado [numControl = 4]

//(sensor temperatura/humedad; mini ventilador)
void ventilador()

{
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lcd.print("ESTADO: ");
lcd.setCursor(8,1);

if (aire == true){
digitalWrite(fan, fanOn);
lcd.print("ON ")
¥
else if (aire == false){
digitalWrite(fan, fanOff);
lcd.print("OFF ");
}
¥
LR

//Control de las ventanas
//(detector de temperatura/humedad, motor paso a paso)
void ventanas()
{
lcd.print("ESTADO: ");
lcd.setCursor(8,1);

if (ventana == true){
if (estadoVentana == 1){
lcd.print("ABIERTA ");
¥
else if (estadoVentana == 0){
lcd.print("ABRIENDO");
for(vall = @; vall <= 180; vall++){
servoVentanas.write(vall);
delay(50);
}
lcd.print("ABIERTA ");
estadoVentana = 1;

}
}

else if (ventana == false){
if (estadoVentana == 1){
lcd.print("CERRANDO");
for(vall = 180; vall >= 0; vall--){
servoVentanas.write(vall);
delay(50);
}
lcd.print("CERRADA ");
estadoVentana = 0;
}
else if (estadoVentana == 0){
lcd.print("CERRADA ");

}
}
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//Control de las persianas [numControl = 6]
//(sensor luz ambiental, servomotores)
void persianas()

{
lcd.print("ESTADO: ");
lcd.setCursor(8,1);
if (persiana == true){
if (estadoPersiana == 1){
motorl.step(0);
lcd.print("SUBIDA ");
¥
else if (estadoPersiana == 0){
lcd.print("SUBIENDO");
motorl.step(2048);
lcd.print("SUBIDA ");
estadoPersiana = 1;
¥
¥
else if (persiana == false){
if (estadoPersiana == 1){
lcd.print("BAJANDO ");
motorl.step(-2048);
lcd.print("BAJADA ");
estadoPersiana = 0;
}
else if (estadoPersiana == 0){
motorl.step(0);
lcd.print("BAJADA ");
}
}
¥
e R
//Control de los electrodomésticos [numControl = 7]

//(relés, hora)
void electrodomesticos()
{
lcd.print("ESTADO: ");
lcd.setCursor(8,1);
if (electro == true){
digitalWrite(electrodomestico, electroOn);
lcd.print("EN USO ");

}
else if (electro == false){
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digitalWrite(electrodomestico, electroOff);
lcd.print("APAGADO ");

//Control del toldo de la terraza
//(detector de agua "Water Level Sensor")
void toldo()
{
lcd.print("ESTADO: ");
lcd.setCursor(8,1);
if (1luvia == true){
if (estadoToldo == 1){
lcd.print("RECOGER ");
for (val2 = 100; val2 > 0; val2--){
servoToldo.write(110);
delay(50);
¥
estadoToldo = 9;
servoToldo.write(90);
¥
else if (estadoToldo == 0){
lcd.print("RECOGIDO");
servoToldo.write(90);

}

¥
else if (lluvia == false){

if (estadoToldo == 1){
lcd.print("ABIERTO ");
}
else if (estadoToldo == 0){
lcd.print("ABRIENDO");
for (val2 = @; val2 < 100; val2++){
servoToldo.write(80);
delay(50);
}
estadoToldo = 1;
servoToldo.write(90);

}

//Funcidén para visualizar las medidas del sensor de Temperatura y de Humedad

void tempHum()
{
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lcd.setCursor(0,0);
lcd.print("Temp.: ")
lcd.setCursor(9,0);
lcd.print(temp);
lcd.setCursor(14,0);
lcd.print((char)223);
lcd.setCursor(15,0);
lcd.print("C");
lcd.setCursor(0,1);
lcd.print("Humedad: ");
lcd.setCursor(9,1);
lcd.print(hum);
lcd.setCursor(15,1);
led.print("%");

//Funcidn para visualizar las medidas del fotorresistor y del sensor de

nivel de agua

void lumLluvia()

{
lcd.setCursor(0,0);
lcd.print("Llueve?: ")
lcd.setCursor(12,0);
if (agua > 100) lcd.print("Si ");
else if (agua < 100) lcd.print("No ");
lcd.setCursor(0,1);
lcd.print("Luz: ")
lcd.setCursor(12,1);
lcd.print(valor_luz);
lcd.setCursor(15,1);
lcd.print("%");

//Funciones para el médulo bluetooth
void bluetooth_B_iluminacion(){
brillo = analogRead(pot)/4;
luz = true;
//analogWrite(LedAmarilloLuz, brillo);
digitalWrite(LedAmarilloLuz, HIGH);
}
void bluetooth_C_iluminacion(){
luz = false;
digitalWrite(LedAmarilloLuz, LOW);
//analogWrite(LedAmarilloLuz, ©);
}
void bluetooth D_calefaccion(){
calef = true;
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digitalWrite(LedRojoCalef, LOW);
digitalWrite(LedVerdeCalef, HIGH);
¥
void bluetooth E_calefaccion(){
calef = false;
digitalWrite(LedRojoCalef, HIGH);
digitalWrite(LedVerdeCalef, LOW);
¥
void bluetooth F_ventilador(){
aire = true;
digitalWrite(fan, fanOn);
¥
void bluetooth_G ventilador(){
aire = false;
digitalWrite(fan, fanOff);
¥
void bluetooth_J ventanas(){
ventana = true;
if (estadoVentana == 0){
for(vall = 0; vall <= 180; vall++){
servoVentanas.write(vall);
delay(50);
¥
estadoVentana = 1;
¥

}
void bluetooth_K_ventanas(){

ventana = false;
if (estadoVentana == 1){
for(vall = 180; vall >= 0; vall--){
servoVentanas.write(vall);
delay(50);
}
estadoVentana = 0;
}
}

void bluetooth_N_persianas(){
persiana = true;

if (estadoPersiana == 1){
motorl.step(0);

}

else if (estadoPersiana == 0){

motorl.step(2048);
estadoPersiana = 1;

}
}

void bluetooth_ O persianas(){
persiana = false;
if (estadoPersiana == 1){
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motorl.step(-2048);
estadoPersiana = 0;

¥

else if (estadoPersiana == 0){
motorl.step(0);

¥

}
void bluetooth_Q electrodomesticos(){

electro = true;
digitalWrite(electrodomestico, electroOn);
¥
void bluetooth R electrodomesticos(){
electro = false;
digitalWrite(electrodomestico, electroOff);
¥
void bluetooth_T_toldo(){
1luvia = false;
if (estadoToldo == 0){
for (val2 = @; val2 < 100; val2++){
servoToldo.write(80);
delay(50);
¥
estadoToldo = 1;
servoToldo.write(90);

}

}
void bluetooth_U_toldo(){

1luvia = true;
if (estadoToldo == 1){
for (val2 = 100; val2 > 0; val2--){
servoToldo.write(110);
delay(50);
}
estadoToldo = ©;
servoToldo.write(90);

}
}

void bluetooth_I infoSensores(){

ModuloHC®@5.print(temp);
ModuloHCO5.print(" eC");
ModuloHCe5.print("|");
ModuloHCO5.print (hum);
ModuloHCO5.print(" %");
ModuloHCe5.print("|");
ModuloHC®@5.print(valor_luz);
ModuloHCO5.print (" %");
ModuloHCe5.print("|");
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if (agua > 100) ModuloHCO5.print("Si");

else if (agua < 100) ModuloHCO5.print("No");
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.

ModuloHC®O5.
ModuloHCoO5.
ModuloHC®O5.

ModuloHCO5

ModuloHCO5.

ModuloHCO5

ModuloHCO5

ModuloHCO5

print("[|");
print(consumo);
print(" %");
print("[|");

void bluetooth_P_alarmas(){
ModuloHCe5.

print(alertaIntentoEntrar);

print("|");

print(alertaPosibleIntruso);

print("|");

print("|");

.print(alertaHumedadElevada);
ModuloHCe5.
ModuloHCe5.

print(alertaPosibleIncendio);

print("|");

void bluetooth_H_control(){
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.

print(luz);
print("]");
print(calef);

print("[");
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.

print(aire);
print("|");
print(ventana);
print("|");

.print(persiana);
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.
ModuloHCe5.

print("|");
print(electro);
print("[");
print(lluvia);
print("|");
print(manual);
print("|");
print(seguridad);

print("|");
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4. Programacion de la aplicacién movil

4.1. Pantalla “USUARIO”

cuando ERCELTRS Inicializar

ejecutar poner : COmo

poner ) como | “@°

poner : como ‘D’
| N—-—

p— Clic
ejecutar = llamar EYENNES LeerDesde
nombreDeArchivo | * :

=

inicializar global [[5'=[[ ) como . “[@"

inicializar global Jcomo ‘@ °"

nicializar global [ como

[,af crear una lista vacia

| (@] crear una lista vacia

inicializar global ([} como

micializar global [Z:[==0)) como | [EE RS

Figura 1: Programacion de la pantalla “USUARIO” de la aplicacion movil, parte 1. [Fuente propia]
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cuando ObhuveTexto

ejecutar  paner COma
poner a | EEN
poner [ texio tomar
en -
por cada desde D
hasta | longftud de lalista lista tomar FEEIEEED
enincrementos de [}
(=T I R global fila - seleccipnar elementn de 1a lista
indice

selecrionar elemento de la ksta (-0 10 global fila - | = comparar textos | [[SLEECEED - AE0ER recortar seleccionar elemento de la ksia (LT global fila - |

e [ e 3 [

Como

como

como

ejecutar | abeir ofra pantalla Nombre de la pantalla TFG *

Figura 2: Programacion de la pantalla “USUARIO” de la aplicacion mavil, parte 2. [Fuente propia]
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4.2. Pantalla “DATOS”

(GIELWLOE DATOS TFG » BG=Er£T

ejecutar poner
N

cuando Clic

ejecutar  abrir otra pantalla Nombre de la pantalla

.

Figura 3: Programacion de la pantalla “DATOS” de la aplicacion movil, parte 1. [Fuente propia]

4.3. Pantalla “MENU”

[eIC 0 MENU ~ Bilerrels
ejecutar
| Joner

eI CONTROL ~ H#((

ejecutar \ abrir otra pantalla Nombre de la pantalla

[IEGM ALARMAS ~ e

ejecutar \ abrir otra pantalla Nombre de la pantalla

eIER0 M INFO » el

ejecutar L abrir otra pantalla Nombre de la pantalla

wizps[el Cerrar Sesion + |1

ejecutar  abrir otra pantalla Nombre de la pantalla

Figura 4: Programacion de la pantalla “MENU” de la aplicacion mavil, parte 1. [Fuente propia]
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4.4. Pantalla “CONTROL”

inicializar global | Jcomo  “@"

inicializar global [ Jcomo | (&) crear una lista vacia

cuando {110/ BRS Inicializar

€jecutar  poner - o/ B Fstado: Desconectado J
poner . como ‘D
poner . como | B

poner - como §EEICES
b

cuando [FEENETEGG S AntesDeSeleccion
ejecutar _poner ) («, "JIW ClienteBluetooth1 - M DireccionesYNombres - |

cuando [EEENEIEGEGIEM -DespuésDeSeleccion
ejecutar | evaluar pero ignorar el resultado | llamar _Conectar

direccion

| (5] si W CiienteBluetooth1 - 1 Coneciado - |

entonces  poner

poner
-y

cuando Clic
ejecutar llamar _Desconectar

poner
poner - como | B
poner . como | B
poner . como [ ]
poner - COmo
-

Figura 5: Programacion de la pantalla “CONTROL” de la aplicacion mavil, parte 1. [Fuente propia]
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cuando .Clic

ejecutar | abrir ofra pantalla Nombre de la pantalla = ([ZEIVED

cuando [TELTEES -Clic

ejecutar  llamar EnviarTexio
texio M
poner : como 0 IEELCRE
poner : PO cierto - |
Wl Aire_Acondicionado - I Habilltado - R, Clerio -
poner : POl cierto - |
poner : como ' cierto -
el Electrodomesticos - J Habilitado ~ R g Cierio -

 poner [ECICIE . (GECIIEECES como

Figura 6 Programacion de la pantalla “CONTROL” de la aplicacion movil, parte 2. [Fuente propia]

cuando Clic cuando Clic
ejecutar  tamar _EnviarTexto ejecutar  llamar EnviarTexio
texto | 8" te.!dl_: 8-

poner CEIED como D EEERS poner ([MINEEFTES - (CIES como
poner (KD como | | poner (On - B falso - |
[Nl Aire_Acondicionado - M On - 0T L Aire_Acondicionade -~ [ On - T falso - |
poner Non - K falso - | poner - LR como ECEEE
(Y Persianas - N On - il Ul Persianas = I On - JELLREH falso - |
(ol Electrodomesticos - 8 On - =0T L Electrodomesticos - i On -~ vy D]
poner _EIE como 'm poner N On - W& D falso - |
poner . como poner - como § KEIEEIN
poner coma § poner como (5 (ETECIEN
il Aire_Acondicionado - W como LUl Aire_Acondicionado - | como | EEECRE
poner : como O RCECIR poner - como

Rl Persinzs - N Fabiitado - el a0 poner (GEEETECRD - GEAIEEND como KRS
e GRS CEOEERD o b ST Fie irodomesiicos - I Habiitado ~ JRoua g 210 - |
Joner ) como m _Joner { Toldo - | ilitado - =L LA falso - |

Figura 7: Programacion de la pantalla “CONTROL” de la aplicacion movil, parte 3. [Fuente propia]

cuando Clic
ejecutar | (a] si comparar textos . [ = - [ 123456 M
entonces poﬁer . como
poner - como | “ "
llamar MostrarDialogoMensaje
mensaje | ° .
titlo | :
textoEnBoton | * "

poner - como

' poner (CHENRTIERD - ATRD como (| “@°
llamar MostrarDialogoMensaje
mensaje

titulo
textoEnBoton | "

Figura 8: Programacion de la pantalla “CONTROL” de la aplicacion movil, parte 4. [Fuente propia]
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[:TELLLE Ventanas = et LTELG
cuando _Clic

ejecutar  poner como B

entonces | llamar [EIENEEECH G EnviarTexto

poner como
— texto

L,
(=0 = @ ClienteBluetooth1 ~ BSERES

texto
-

cuando .Cambiado
ejecutar | (o] si
enfonces  llamar EnviarTexto
texto cuando -Cambiado
= ejecut; ) si
L= B D entonces  llamar _EnviarTexto
texto

— texto
—

llamar _EnviarTexto

texto
—

cuando Cambiado
ejecutar | (o1 si
entonces  llamar ‘EnviarTexto
i (==L Ll Electrodomesticos ~ JeElylEL

| —

LELC Il ClienteBluetooth1 = R=TEREEE entonces | llamar [EEEEECEOIIR -EnviarTexto

texto
texto
= —

llamar [EENEEECHOTIES -EnviarTexto

texto
L

cuando .Cambiado
ejecutar | (] si -
entonces  llamar EnviarTexto cuando _Cambiado
texto ejecutar | (7] si
entonces  llamar .EnviarTexto
texto

S
llamar EnviarTexto
texto —

[CLLCIg ClienteBluetooth1 - RNED G
texto

(-

-

Figura 10: Programacion de la pantalla “CONTROL” de la aplicacién movil, parte 6. [Fuente propia]

cuando [GELTIES -Temporizador
ejecutar | () si | ClienteBluetooth1 - I8 Conectado - |
enfonces  llamar [N CE MM -EnviarTexto
texto | “E)”
(o] si llamar _BytesDisponiblesParaRecibir (0]
enionces | poner EIGEGENE L I @ | llamar RecibirTexto
nimeroDeBytes llamar [EEEEIEGE G BytesDisponiblesParaRecibir
51 =1 global lista_datos_control ~ =0 recorta - FESGIMERTTETE global datos_control -
en | ‘0"
(z1) si seleccionar elemento de lalista | tomar EREEIG e ook &8 ‘0

o I
LON J¢

lONces  poner

poner . como
L

poner * "
poner como
LN

(a]sI seleccionar elemento de lalista | tomar CIECIEER NS B8 60"
indice:
enfonces | poner como
oner
WP

poner . .
, poner como

(z] si e R o Y e § global lista_datos_control = JL= - I 1 ¢
i © I

entonces  poner como | “[E)”

poner . como
-y
poner como | "

\_poner . como

Figura 11: Programacion de la pantalla “CONTROL” de la aplicacién movil, parte 7. [Fuente propia]
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(&) si T L N = P = global lista_datos_control ~ 1= - e 1 K
indice

entonces  poner _ como -

poner
[y

sino poner

poner
(Yl

() i seleccionar elemento de la lista | tomar FECIEE T oks B8 6
woce_ © [
entonces  poner . como | °

poner - como
L -

poner = como
poner = como
N

(&) si seleccionar elemento de lalista | tomar G ClGeR e kd E ‘68
indice [

entonces  poner - como

poner
L —

poner = como

poner = como
—

(@) si seleccionar elemento de lalista | tomar BT Cl e e ks B8 ‘[
noce o2 [
entonces  poner : como | * "

poner = como
L

poner = como

poner
Nl

Figura 12: Programacion de la pantalla “CONTROL” de la aplicacion mavil, parte 8. [Fuente propia]

seleccionar elemento de lalista | tomar L ENEC ELa inke Eh8 -
_
seleccionar elemento de lalista | tomar FEEIE R ke B
e © [

entonces  poner - como

poner ) como [ B

poner . como [ 8
-y

poner
poner

poner
-

poner . como [ 9
poner . como [ [

poner - como
L -y

Figura 13: Programacion de la pantalla “CONTROL” de la aplicacion mavil, parte 9. [Fuente propia]
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4.5.

Pantalla “ALARMAS”

cuando [EECENFIRS Inicializar
ejecutar poner . coImo

poner ) como
poner . como
poner . como

oner
\P

[«IGLGVM Lista Bluetooth ~ ERNIGE MRS EV )]
ejecutar Lponer . ClienteBluetooth1 ~ I DireccionesYNombres ~ l

[«1ELG VM Lista Bluetooth ~ BN RS Eleely]
ejecutar | evaluar pero ignorar el resultado =1y ClienteBluetooth1 -~ MedEeE

Bcren M Lista_ Blustooth - lSeIeccion 2 |

B ClienteBluetooth1 - | Conectado - |
entonces  poner ) como | “ "
poner : como

poner ) como b EEICES
—

poner , MR Eor Ge conexion g
.y

cuando -Clic
el ol ETOET ClienteBluetooth1 « EMESeerg

\_p(lﬂe[ . COmo a| Bluetooth Desconectado, no se sabe el estado de ..

cuando ([EERAE Clic

ejecutar  llamar [EEE 0 o0 il Desconectar

e

abrir ofra pantalla Nombre de la pantalla MENU ~

Figura 14: Programacion de la pantalla “ALARMAS” de la aplicacion movil, parte 1. [Fuente propia]
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inicializar global como

inicializar global crear una lista vacia

cuando [GELTEIEN -Temporizador
ejecutar (o] si -
entonces  llamar _EnviarTexto
texto
(@) si lamar [ENCETECEGENE BytesDisponiblesParaRecibir BN [
G00[S D T global datos_entradaHC -+ llamar -RecibirTexto
nimeroDeByles llamar BylesDisponiblesParaRecibir
[0 ) global alarmas = F AN 0 I V) BT global datos_entradaHC - |

seleccionar elemento de la lista | tomar [= - ]
e & I
enlonces  poner - como = =

poner - como
Ay

poner - como

poner . como B
S

(oSt seleccionar elemento de la lista | tomar (= -
ntcs ' I
entonces  poner - como = :

poner - como
L -

poner
poner - como | B
—

seleccionar elemento de la lista | tomar global alarmas ~ .=
woce I
entonces  poner . como | * =

poner - como
L —

poner

poner . como {
| —

seleccionar elemento de lalista | tomar [IEEE Lk EE8
e © [
entonces  poner como = "

poner como
L —

poner

poner
L —

Figura 15: Programacion de la pantalla “ALARMAS” de la aplicacion movil, parte 2. [Fuente propia]

cuando [GEEEES -Clic

ejecutar poner

poner
poner
poner
poner
poner

poner

poner
g

Figura 16: Programacion de la pantalla “ALARMAS” de la aplicacion movil, parte 3. [Fuente propia]
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4.6.

Pantalla “INFORMACION”

cuando Inicializar

ejecutar poner ) como
poner - como | ° *
poner ) como [ * ”

poner _ como | * "

poner _ como | .

poner _ como | * ”
| -

(1= Lista Bluetooth = BEVIGES DERT vl
ejecutar  poner _ ClienteBluetoothd -

cuando EEEENEINTEGIGES  DespuésDeSeleccion
ejecutar | evaluar pero ignorar el resultado G118 ClienteBluetooth1 - K&V Glvrlg

direccion
| (@] si I"ClienteBluetooth1 - M Conectado - |
entonces pc:her : (e B Estado: Conectado i
.pc:ner . como (!

poner - como O CELCES
| -
sino , poner - como | * .

L

cuando Clic
ejecutar | llamar [EECENCGLGES Desconectar

poner . como 4 Estado: Desconectado &

poner - como .
| —

e

Figura 17: Programacion de la pantalla “INFORMACION” de la aplicacién mévil, parte 1. [Fuente propia]

[CIE Wl Back ~ e
ejecutar  llamar [EERCEENEGH GRS Desconectar
| abrir ofra pantalla Nombre de la pantalla

inicializar global como ‘@B

inicializar global ([[5Z10 % G5 como | [a) crear una lista vacia

Figura 18: Programacion de la pantalla “INFORMACION” de la aplicacién mévil, parte 2. [Fuente propia]
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cuando [GELTEIES -Temporizador
ejecutar (3] si ClienteBluetootn1 - ¥ Conectado - |

entonces llamar [@ENCENE LIS EnviarTexto

texto | “0)”
(=) si llamar [EIEERNGMES BytesDisponiblesParaRecibir 0}
entonces poﬁer global datos_entradaHC - = . ==l ClienteBluetooth1 ~ MGl

numeroDeBytes llamar {e=)EENE GRS BytesDisponiblesParaRecibir

W global lista_datos - LM recorta - Ko - d global datos_entradaHC -

poner . como | seleccionar elemento de la lista 100y ¢ global lista_datos -
indice  §)
poner . como seleccionar elemento de la lista 1(+)11': o global lista_datos ~
indice
poner . como seleccionar elemento de la lista 10011 | global lista_datos -
indice

poner . como ' seleccionar elemento de la lista ' L+ global lista_datos ~
indice £}
poner ) como | seleccionar elemento de la lista 1011 f| global lista_datos -
indice

-

cuando _Clic
ejecutar poner _ como | °© u

poner _ como | “ "

poner _ como “ -

poner - como | “ .

poner . como * "
-

Figura 19: Programacion de la pantalla “INFORMACION” de la aplicacién mévil, parte 3. [Fuente propia]
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5. Distribucion de los componentes en la vivienda

Tabla 3: Leyenda de los simbolos correspondientes a los dispositivos usados en el prototipo de ventas. [Fuente propia]

Tabla de simbolos

Color Dispositivo Simbolo
Circulos (Sensores)
Rosa Sensor temperatura / humedad
Amarillo Detector de luz (LDR)
Naranja Sensor PIR
Verde Sensor Hall
Azul Sensor de nivel de agua
Lila Sensor electromagnético
Marrén Final de carrera
Blanco Detector humo

Rectdngulos (Actuadores)

OMRROE [oeeeeeoee

Rosa Calefaccién
Amarillo Bombillas LED
Verde Motores para ventanas
Lila Aire acondicionado
Marrén Motor tubular
Blanco Alarma

Rombo (Mddulo bluetooth y amplificador de sefial)

Azul Bluetooth

Control

0 |e

Naranja Mando de control
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5.1

m

ESCALA GRAFICA

@

48

Sensores

Figura 20: Distribucion de los sensores usados en el prototipo comercial. [Fuente propia]
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5.2. Actuadores

el e

Pt o Y . . i

Figura 21: Distribucidn de los actuadores usados en el prototipo comercial. [Fuente propia]
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5.3.  Bluetooth y el mando de control

am

m

ESCALA GRAFICA

@)

Figura 22: Ubicacion del médulo bluetooth HC-12 y del mando de control del sistema domdtico de la vivienda. [Fuente propia]
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6. Datasheets de los componentes
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DATA SHEET

Pack Detector de Movimiento PIR 3609
Empotrable (4 un)

- Parametros técnicos

Tension: 220-240V AC
Frecuencia: 50-60 Hz
Clase Aislamiento Eléctrico: Il

Angulo de Apertura: 3609

Uso: Interior
Proteccion IP: IP20
Material: PC Ignifugo
Instalacion: Empotrable
Dimensiones: @76x75 mm
Dimensiones de corte: @59x60 mm
Alto: 75 mm
Diametro: @76 mm
Garantia: 5 ARos.
Certificados: CE & RoHS,UKCA

Q CE F &




DATA SHEET

Descripcion del producto

Detector de presencia empotrable de techo, con un angulo de cobertura de 3602 y un campo de
deteccion de hasta 6 metros a una altura de 2-4 metros. Capaz de captar emisiones invisibles infrarrojas
procedentes de cualquier fuente de calor sin emitir ningun tipo de radiacion.

El detector activa su circuito de salida cuando una fuente de calor se mueve delante del interruptor y se
desactiva una vez se deje de captar dicho calor, tras un tiempo de retardo regulable. Temporizacién

y sensibilidad luminosa ajustables.

Angulo de Deteccidn: 360°.

Distancia de Deteccion: 6 metros.

Tiempo Minimo de Encendido: 10 segundos +3 segundos.

Tiempo Maximo de encendido: 15 minutos 2 minuto.

Altura de Instalacion: 2 a 4 metros.

Velocidad de Deteccién: 0.6-1.5 m/s.

Cargas: 300W LED y 1200W Incandescencia.

Q CE F &




SS

Subminiature Basic Switch

Subminiature Basic Switch
Offers High Reliability and
Security

® The OMRON's best-selling micro switches of a
wide variety from 0.1A to 10.1A.
@ A variety of models are available, with operating
force ranging from low to high. s
@ Two split springs ensure a high stability and SRR
durability of 30,000,000 operations. e \
® 1 mm MIN Contact Gap Models available for
Interlock applications

\
| RoHS Compliant |
Model Number Legend
SS-[1] [2] [3] [4] [5] [6]
1. Ratings | ‘ 4. Contact form
10 : 250 VAC 10.1A None : SPDT
5 :125VAC5A -2 :SPST-NC
01: 30 VDC 0.1A -3 :SPST-NO
2. Actuator 5. Terminals
None : Pin plunger None : Solder terminals
GL : Hinge lever T : Quick-connect terminals (#110)
GL111: Long hinge lever D :PCB terminals
GL13 S[mulated roller lever 6. Heat resistance
GL2 : Hinge roller lever . o
T None : Standard (85°C)
GLO02 : Hinge roller lever T : Heat-resistant (120°C)
(Roller material: Stainless) heat-resistant ’

3. Maximum Operating Force (OF)
None : 1.47 N {150 gf}
-F :0.49N {50 gf} (0_1 A5 A) Note. These values are for the pin plunger models.

-E :0.25N {25 gf} (0.1 A)
List of Models

®Standard Models

Ratings
Actuator Terminals Contact Form Maximum Operating Force (OF) g o Rl
SPDT SS-10 SS-5 SS-01
Solder terminals SPST-NC S$S-10-2 S$S-5-2 S$S-01-2
SPST-NO SS-10-3 SS-5-3 SS-01-3
Quick-connect SPDT SS-10T SS-5T SS-01T
terminals (#110) SPST-NC 1.47 N {150 gf} SS-10-2T SS-5-2T SS-01-2T
SPST-NO SS-10-3T SS-5-3T SS-01-3T
SPDT SS-10D SS-5D SS-01D
PCB terminals SPST-NC S$S-10-2D SS-5-2D S$S-01-2D
SPST-NO SS-10-3D SS-5-3D SS-01-3D
SPDT - SS-5-F SS-01-F
Solder terminals SPST-NC - SS-5-F-2 S$S-01-F-2
SPST-NO - SS-5-F-3 SS-01-F-3
Pin plunger O EeTER SPDT - SS-5-FT SS-01-FT
terminals (#110) SPST-NC 0.49 N {50 gf} - SS-5-F-2T SS-01-F-2T
SPST-NO - SS-5-F-3T SS-01-F-3T
SPDT - S$S-5-FD S$S-01-FD
PCB terminals SPST-NC - S$S-5-F-2D S$S-01-F-2D
SPST-NO - S$S-5-F-3D S§S-01-F-3D
SPDT - - SS-01-E
Solder terminals SPST-NC - - SS-01-E-2
SPST-NO - - SS-01-E-3
Quick-connect DEOU . - SS-01-ET
terminals (#110) SPST-NC 0.25 N {25 gf} - - SS-01-E-2T
SPST-NO - - S$S-01-E-3T
SPDT - - SS-01-ED
PCB terminals SPST-NC - - S$S-01-E-2D
SPST-NO - - SS-01-E-3D

Separator (Sold Separately), Terminal Connector (Sold Separately) = Refer to "Basic Switch Common Accessories" ‘
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SS

Subminiature Basic Switch

Ratings

Actuator Terminals Contact Form Maximum Operating Force (OF) LB &S Dl (h S
SPDT SS-10GL SS-5GL SS-01GL
Solder terminals SPST-NC SS-10GL-2 SS-5GL-2 SS-01GL-2
SPST-NO SS-10GL-3 SS-5GL-3 SS-01GL-3
Quick-connect SPDT SS-10GLT SS-5GLT SS-01GLT
terminals (#110) SPST-NC 0.49 N {50 gf} SS-10GL-2T SS-5GL-2T SS-01GL-2T
SPST-NO SS-10GL-3T SS-5GL-3T SS-01GL-3T
SPDT SS-10GLD SS-5GLD SS-01GLD
PCB terminals SPST-NC S$S-10GL-2D SS-5GL-2D S$S-01GL-2D
SPST-NO SS-10GL-3D SS-5GL-3D SS-01GL-3D
SPDT - SS-5GL-F SS-01GL-F
Solder terminals SPST-NC - SS-5GL-F-2 SS-01GL-F-2
. SPST-NO - SS-5GL-F-3 SS-01GL-F-3
Hinge lever Quick. . SPDT - SS5GLFT SS-01GLFT
tenl:?naf;oa:ﬁ%) SPST-NC 0.16 N {16 gf} - SS-5GL-F-2T SS-01GL-F-2T
.ﬂé SPST-NO - SS-5GL-F-3T SS-01GL-F-3T
SPDT - SS-5GL-FD S$S-01GL-FD
PCB terminals SPST-NC - SS-5GL-F-2D SS-01GL-F-2D
SPST-NO - SS-5GL-F-3D SS-01GL-F-3D
SPDT - - SS-01GL-E
Solder terminals SPST-NC - - SS-01GL-E-2
SPST-NO - - SS-01GL-E-3
Quick-connect SAI - - SS-01GL-ET
. SPST-NC 0.08 N {8 gf} - - SS-01GL-E-2T
terminals (#110) | —gpsTRG - - SS-01GL-E-3T
SPDT - - S$S-01GL-ED
PCB terminals SPST-NC - - SS-01GL-E-2D
SPST-NO - - SS-01GL-E-3D
SPDT SS-10GL111 SS-5GL111 S$S-01GL111
Solder terminals SPST-NC SS-10GL111-2 SS-5GL111-2 SS-01GL111-2
SPST-NO SS-10GL111-3 SS-5GL111-3 SS-01GL111-3
i SPDT SS-10GL111T SS-5GL111T SS-01GL111T
terminals (#110) SPST-NC 0.39 N {40 gf} SS-10GL111-2T SS-5GL111-2T S$S-01GL111-2T
SPST-NO SS-10GL111-3T SS-5GL111-3T SS-01GL111-3T
SPDT SS-10GL111D SS-5GL111D SS-01GL111D
PCB terminals SPST-NC S$S-10GL111-2D SS-5GL111-2D S$S-01GL111-2D
SPST-NO SS-10GL111-3D SS-5GL111-3D SS-01GL111-3D
SPDT - SS-5GL111-F S$S-01GL111-F
Solder terminals SPST-NC - SS-5GL111-F-2 SS-01GL111-F-2
. SPST-NO - SS-5GL111-F-3 S$S-01GL111-F-3
Long hinge lever P SPDT - SS-5GL111-FT | SS-01GL111-FT
terminals (#110) SPST-NC 0.12 N {12 gf} - SS-5GL111-F-2T | SS-01GL111-F-2T
pret SPST-NO - SS-5GL111-F-3T | SS-01GL111-F-3T
SPDT - SS-5GL111-FD SS-01GL111FD
PCB terminals SPST-NC - S§S-5GL111-F-2D | SS-01GL111-F-2D
SPST-NO - SS-5GL111-F-3D | SS-01GL111-F-3D
SPDT - - SS-01GL111-E
Solder terminals SPST-NC - - SS-01GL111-E-2
SPST-NO - - SS-01GL111-E-3
O T SPDT - - SS-01GL111-ET
terminals (#110) SPST-NC 0.06 N {6 gf} - - SS-01GL111-E-2T
SPST-NO - - SS-01GL111-E-3T
SPDT - - S$S-01GL111-ED
PCB terminals SPST-NC - - SS-01GL111-E-2D
SPST-NO - - SS-01GL111-E-3D
SPDT SS-10GL13 SS-5GL13 SS-01GL13
Solder terminals SPST-NC SS-10GL13-2 SS-5GL13-2 SS-01GL13-2
SPST-NO SS-10GL13-3 SS-5GL13-3 SS-01GL13-3
Quick-connect SPDT SS-10GL13T SS-5GL13T SS-01GL13T
terminals (#110) SPST-NC 0.49 N {50 gf} SS-10GL13-2T SS-5GL13-2T SS-01GL13-2T
SPST-NO SS-10GL13-3T SS-5GL13-3T SS-01GL13-3T
SPDT SS-10GL13D SS-5GL13D SS-01GL13D
PCB terminals SPST-NC S$S-10GL13-2D SS-5GL13-2D SS-01GL13-2D
SPST-NO SS-10GL13-3D SS-5GL13-3D SS-01GL13-3D
SPDT - SS-5GL13-F SS-01GL13-F
Solder terminals SPST-NC - SS-5GL13-F-2 SS-01GL13-F-2
Simulated roller lever SPST-NO - SS-5GL13-F-3 SS-01GL13-F-3
e SPDT - SS-5GL13-FT SS-01GL13-FT
terminals (#110) SPST-NC 0.16 N {16 gf} - SS-5GL13-F-2T S$S-01GL13-F-2T
.ﬂé SPST-NO - SS-5GL13-F-3T SS-01GL13-F-3T
SPDT - SS-5GL13-FD SS-01GL13-FD
PCB terminals SPST-NC - SS-5GL13-F-2D S$S-01GL13-F-2D
SPST-NO - SS-5GL13-F-3D SS-01GL13-F-3D
SPDT - - SS-01GL13-E
Solder terminals SPST-NC - - SS-01GL13-E-2
SPST-NO - - SS-01GL13-E-3
T SPDT - - SS-01GL13-ET
terminals (#110) SPST-NC 0.08 N {8 gf} - - SS-01GL13-E-2T
SPST-NO - - SS-01GL13-E-3T
SPDT - - SS-01GL13-ED
PCB terminals SPST-NC - - S$S-01GL13-E-2D
SPST-NO - - SS-01GL13-E-3D

Separator (Sold Separately), Terminal Connector (Sold Separately) = Refer to "Basic Switch Common Accessories"




SS

Subminiature Basic Switch

Long hinge lever

Quick-connect
terminals (#110)

PCB terminals

NN N

SPDT

0.39 N {40 gf}

Ratings
Actuator Terminals Contact Form Maximum Operating Force (OF) U 9 L
SPDT SS-10GL2 SS-5GL2 SS-01GL2
Solder terminals SPST-NC S$S-10GL2-2 SS-5GL2-2 S§S-01GL2-2
SPST-NO SS-10GL2-3 SS-5GL2-3 SS-01GL2-3
. SPDT SS-10GL2T SS-5GL2T SS-01GL2T
Quick-connect
terminals (#110) SPST-NC 0.49 N {50 gf} SS-10GL2-2T SS-5GL2-2T SS-01GL2-2T
SPST-NO SS-10GL2-3T SS-5GL2-3T S$S-01GL2-3T
SPDT S$S-10GL2D SS-5GL2D S$S-01GL2D
PCB terminals SPST-NC S§S-10GL2-2D S$S-5GL2-2D S$S-01GL2-2D
SPST-NO S$S-10GL2-3D SS-5GL2-3D S$S-01GL2-3D
SPDT - SS-5GL2-F S$S-01GL2-F
Solder terminals SPST-NC - SS-5GL2-F-2 SS-01GL2-F-2
Hinge roller lever SPST-NO - SS-5GL2-F-3 SS-01GL2-F-3
Quick-connect SPDT - SS-5GL2-FT SS-01GL2-FT
@ terminals (#110) SPST-NC 0.16 N {16 gf} - SS-5GL2-F-2T S$S-01GL2-F-2T
SPST-NO - SS-5GL2-F-3T S$S-01GL2-F-3T
SPDT - S$S-5GL2-FD S$S-01GL2-FD
PCB terminals SPST-NC - SS-5GL2-F-2D S$S-01GL2-F-2D
SPST-NO - SS-5GL2-F-3D SS-01GL2-F-3D
SPDT - - SS-01GL2-E
Solder terminals SPST-NC - - SS-01GL2-E-2
SPST-NO - - SS-01GL2-E-3
ick SPDT - - SS-01GL2-ET
tg_r‘:fn;??;ffé) SPST-NC 0.08 N {8 gf} - - SS-01GL2-E-2T
SPST-NO - - SS-01GL2-E-3T
SPDT - - SS-01GL2-ED
PCB terminals SPST-NC - - SS-01GL2-E-2D
SPST-NO - - SS-01GL2-E-3D
@®Heat Resistant Models
Ratings
Actuator Terminals ContactForm Maximum Operating Force (OF) 101A 5A 0.1A
Solder terminals SS-10-T SS-5-T SS-01-T
Pin plunger tg_r‘:f:;??;ffé) 1.47 N {150 gf) SS-10T-T SS5T-T SS-01T-T
PCB terminals SS-10D-T S§S-5D-T S$S-01D-T
Solder terminals SS-10GL-T SS-5GL-T SS-01GL-T
Hinge lever tgr‘:ﬁ"‘:;?;ffé) 0.49 N {50 gf} SS-10GLT-T SS-5GLT-T SS-01GLT-T
PCB terminals S$S-10GLD-T SS-5GLD-T SS-01GLD-T
Solder terminals SS-10GL111-T SS-5GL111-T SS-01GL111-T

SS-10GL111T-T

SS-5GL111T-T

SS-01GL111T-T

S§S-10GL111D-T

S§S-5GL111D-T

S§S-01GL111D-T

Solder terminals SS-10GL13-T SS-5GL13-T SS-01GL13-T
Simulated roller el Sl 0.49 N {50 gf} SS-10GL13T-T | SS-5GL13T-T | SS-01GL13T-T
lever terminals (#110)
PCB terminals SS-10GL13D-T SS-5GL13D-T S$S-01GL13D-T
. Solder terminals S§S-10GL02-T SS-5GL02-T SS-01GL02-T
Hinge roller lever Quick-connect
(Roller material: terminals (#110) 0.49 N {50 g¢f} S$S-10GL02T-T SS-5GL02T-T SS-01GLO2T-T
tainl teel
stainless steel) PCB terminals SS-10GL02D-T | SS-5GL02D-T | SS-01GL02D-T
®1 mm MIN Contact Gap Models
Ratings
Actuator Terminals ContactForm Maximum Operating Force (OF) 101A 5A 0.1A
Solder terminals - SS-5FL111-3 -
Long hinge lever — Quick-connect SPST-NO 0.54 N {55 gf} . SS-5FL111-3T -
terminals (#110)
Contact Form Contact Specifications
OSPDT O®SPST-NC O®SPST-NO SS-10 SS-5 SS-01 SS-5F
Item Model
M M models models models models
Specification Rivet Crossbar Rivet
W T/W Contact L\;/Iatenal Silveralloy ‘ Silver Gold alloy Silver
ap .
‘ — ‘ ‘ ‘ ‘ (standard value) 0.5 mm 0.25mm | 1Tmm min.
COM  NO NC CcoMm NC COM  NO inrush NG 20 A max. TA max. .
current [ NO 15Amax. [ 10Amax. | 1Amax. | 10 A max.
Minimum applicable load 5VDC 5VDC
(reference value)* 5VDC 160 mA 1mA 160 mA

* Please refer to "®Using Micro Loads" in "Precautions" for more
information on the minimum applicable load.

Separator (Sold Separately), Terminal Connector (Sold Separately) = Refer to "Basic Switch Common Accessories"

((pX )]




(02X 0p)

SS Subminiature Basic Switch

Ratings Characteristics
ltem o Item Model SS-10 models \ SS-5 models [88-01 models[ SS-5F models
Model Rated voltage Resistive load Permissible operating speed 0.1 mm to 1 m/s (for pin plunger models)
Permissible | Mechanical 400 operations/min
SS-10 models | 250 VAC 10.1A operating
125 VAC 5A frequency | Electrical 60 operations/min
SS-5 models - - - - .
250 VAC 3A Insulation resistance 100 MQ min. (at 500 VDC with insulation tester)
125 VAC 0.1A Contact resist OF 1.47 N models 30 mQ max. 50 mQ max. 30 mQ max.
R e o1 A el valog) . [OF 049N models - ['50 mQ max. | 100 mQ max. -
250 VAC 3A OF 0.25 N models - 150 mQ max. -
SS-5F models . 600 VAC 1,000 VAC
30 VDC 5A Between terminals of the 1,000 VAC 50/60 Hz for 1 min | 50/60 Hz for | 50/60 Hz for
same polarity 1 min 1 min

Note. The above rating values apply under the
following test conditions.
(1) Ambient temperature: 20£2°C

Dielectric | Between current-carrying

strength *1 | metal parts and ground 1,500 VAC 50/60 Hz for 1 min

(2) Ambient humidity: 65:5% Between each terminals and .
(3) Operating frequency: 30 operations/min non-current-carrying metal 1,500 VAC 50/60 Hz for 1 min
parts
Vibration
Approved safety Standards resistance | Malfunction 10 to 55 Hz, 1.5 mm double amplitude
*2
Models shown in the "List of Models" are OF 1.47 N models 1,000 m/s2 {approx. 100G} max.
UL and CSA approvc_ad models. Durability | OF 0.49 N models 500 m/s2 {approx. 50G} max. -
Note. Note that heat resistant models are not Shock OF 0.25 N models 500 m/s? {approx. 50G} max. K
uL (Gtich;i‘;}gggvic({ggflzzz 2 No 55) resistance Malfuncil OF 1.47 N models 300 m/s? {approx. 30G} max.
) ) *2a unclion o 0.49 N models 200 m/s2 {approx. 20G} max. -
Model ss-10| ss-5 | ss-01 |SS-5F OF 0.25 N models 200 m/s? {approx. 20G} max. -
Rated voltage o . ) 100,000
Mechanical 10,000,000 operations min. | 30,000,000 operations min. o erati(;ns min
125 VAC B 5A |01A N - (60 operations/min) (60 operations/min) P . .
250 VAC 10.1A | 3A - 3A Durability (60 operations/min)
30 VDC - - 0.1A | 5A 8 Electrical 50,000 operations min. 200,000 operations min. o elgt?(;?mgomin
(30 operations/min) (30 operations/min) (35 operations /mirlm)
Consult yOL.Ir OfMRON s.?_les | Degree of protection IEC IP40
re.presentatlve or specific models Degree of protection against electric shock Class |
with VDE standard approvals. Proof tracking index (PTI) 175
VDE (EN61 058'1) Ambi . -25°C to +85°C (at ambient humidity of 60% max.)
mbient operating temperature ; L .
(with no icing or condensation)
Model | ss SS-5 | SS-5F
Rated voltage -10 5 -5 Ambient operating humidity 85% max. (for +5°C to +35°C)
250 VAC 10A 5A 3A Weight Approx. 1.6g (pin plunger models)
- — - - Note. The data given above are initial values.
Testing conditions: 5E4 (50,000 operations) *1.  The values for dielectric strength shown are for models with a Separator (refer to "Micro Switch

T85 (0°C to 85°C) Common Accessories").
*2.  Thevalues are at Free Position and Total Travel Position values for pin plunger, and Total Travel Position
value for lever. Close or open circuit of the contact is 1ms max.
*3.  For testing conditions, consult your OMRON sales representative.

Terminals/Appearances (unit: mm)

@Solder terminals @®Quick connect terminals (#110) OPCB terminals
e~
Q) T
29 2.9 ©
29 [ Y T I o T ¢ :
SO O
I
16 887 [74T0% T35 316 da. holes L 16 55 1 Llos  HNos
9.5:0.1 6.4 1.6 88 ! Tt _ 7.3 1.2
19.8 7.3 9.5:01
5501 35 198 32 1=05
<PCB Mounting Dimensions (Reference)>
3-1.35~1.5 dia.
————
1 - 1
I [}
\'"%?3*7’?' o
(1.6) =+
— 16.1:0.1 —=|

Note. SPST-NO terminal models do not have NC terminal.

Mounting Holes (unit: mm)

2-2.4 dia. mounting holes
or M2.3 screw holes

Eg_&m —




SS

Dimensions (unit: nm) and Operating Characteristics

Subminiature Basic Switch

The illustrations and drawings are for solder terminals models.
Refer to "Terminals/Appearances" of the previous page for details on models with quick connect terminals (#110) or PCB terminals.

OPin plunger 7.5+
PT
$S-10 * Z;WA
N
$8-5 (-F) op 2353%° (@] )t T
$S-01 (-E, -F) [ 95 10.2
29 | Y } b J
¥ ¥ 757 - N 6.4
25 L
2 5:0.07 dia.- 2.35'397° dia. holes 3.6 dia. holes
1.6 0.5
8.8 75
5.1 9.5:0.1
19.8
Model SS-5 SS-5-F
Operating Characteristics S SS-01 SS-01-F S
Operating Force OF Max. | 1.47 N {150 g¢f} | 1.47 N {150 gf} | 0.49 N {50 gf} | 0.25 N {25 ¢f}
Releasing Force RF Min. | 0.25N {25 gf} | 0.25 N {25 gf} | 0.04 N {4 ¢f} 0.02 N {2 gf}
Pretravel PT Max. 0.6 mm 0.5 mm 0.5 mm 0.5 mm
Overtravel OT Min. 0.4 mm 0.5 mm 0.5 mm 0.5 mm
Movement Differential MD Max. 0.12 mm 0.1 mm 0.1 mm 0.1 mm
Operating Position OP 8.4+0.5 mm
i A
®Hinge lever o3 3
SS-10GL Y ﬂﬁf‘
SS-5GL (-F) & ; s
. -E - 2.35:30°
SS-01GL (-E, -F) * ss 02 T ||
|
29 ' 1 1
F 64
25 i
2.5:0.07 dia. 2.35°3 %" dia. holes 13_2 3-1.6 dia. holes
1.6 0.5 L_’e 7
511 9.5:0.1 Note. The indicated reference values of RF are for cases
19.8

where the lever weight is not applied to the plunger.
* Stainless-steel lever

Model SS-5GL SS-5GL-F
Operating Characteristics BBALEL SS-01GL SS-01GL-F Sl
Operating Force OF Max. [ 0.49 N {50 gf} | 0.49 N {50 gf} | 0.16 N {16 gf} 0.08 N {8 gf}
Releasing Force RF  Min. | 0.06 N{6gf} | 0.06 N {6 gf} | 0.02 N {2 gf} 0.01 N {1 gf}
(reference value)
Overtravel OT Min. 1.0 mm 1.2mm 1.2 mm 1.2mm
Movement Differential MD Max. 1.0 mm 0.8 mm 0.8 mm 0.8 mm
Free Position FP  Max. 13.6 mm
Operating Position OP 8.8+0.8 mm
®Long hinge lever t=0.3"
SS-10GL111
SS-5GL111 (-F) 235595
S$S-01GL111 (-E, -F) 4 :
SS-5FL111-3 28 f o4
25 ‘ R L
2.5:007 dia. 2.35%397% dia. holes ! )
16 ! ! 05 L& 3-1.6 dia. holes
8.8 73 6.4
>t 91'3%‘ Note. The indicated reference values of RF are for cases
* Stainless-steel lever where the lever weight is not applied to the plunger.
Model SS-5GL111 SS-5GL111-F
Operating Characteristics SS0GL | g5 gqaL111 | SSOFLI8 | 55.01GL111-F | SSOIGLITE
Operating Force OF Max. | 0.39 N {40 gf} | 0.39 N {40 gf} | 0.54 N {55 ¢f} 0.12 N {12 ¢f} 0.06 N {6 gf}
Releasing Force RF  Min. | 0.03N {3 gf} 0.03 N {3 gf} 0.01 N {1 ¢f} 0.02 N {2 ¢f} 0.003 N {0.3 ¢f}
(reference value) | (reference value)
Overtravel OT Min. 1.2 mm 1.2mm 1.0 mm 1.2mm 1.2mm
Movement Differential MD Max. 1.2 mm 1.2mm 3.0 mm 1.2mm 1.2 mm
Free Position FP  Max. 16.8 mm
Operating Position OP 8.8+1.5 mm 8.842 mm

Note 1. Unless otherwise specified, a tolerance of £0.4 mm applies to all dimensions.
Note 2. The operating characteristics are for operation in the A direction (4 ).




SS Subminiature Basic Switch

@®Simulated roller lever ngaﬁ Ri3
SS-10GL13 120.3* .
$S-5GL13 (-F) A T
A——————7 FP
SS-01GL13 (-E, -F) 235935 [© gﬁ; T T op i
\ 95 10‘.2
' NS-—C . I
2§9 1Y J‘L}x [} 4 4
s T [
. +0.075 A
2.5:007 dia- ‘ 2.35%0¢° dia. holes 32816 dia. holes
1.6 88"l ~ros ~64"
7.3
5.1 9.5:0.1 Note. The indicated reference values of RF are for cases
19.8 where the lever weight is not applied to the plunger.
* Stainless-steel lever
Model SS-5GL13 SS-5GL13-F
Operating Characteristics SS10GL1S | 55.016L13 | SS-01GLIGF SR
Operating Force OF Max. [0.49N{50gf} | 0.49N{50gf} | 0.16 N {16 gf} 0.08 N {8 gf}
Releasing Force RF  Min. 0.06 N{6gff | 0.06N {6 gf} 0.02 N {2 ¢f} 0.01 N {1 ¢f}
(reference value)
Overtravel OT Min. 1.0 mm 1.2mm 1.2mm 1.2mm
Movement Differential MD  Max. 1.0 mm 0.8 mm 0.8 mm 0.8 mm
Free Position FP  Max. 15.5 mm
Operating Position OP 10.7+0.8 mm
®Hinge roller lever A
[e—14.5—| 2
SS-10GL2 L 4.8x3.2 dia.
SS-5GL2 (-F) t=0.3 "1
-01GL2 (-E, -F “@f
SS-01GL2 (-E, -F) ﬁL\ FP
f——7 1 OP
235995 [ @) | N
+ 55 102
I N f
2;9 1Y ’\L;X v¥ o
2.5 re) - - ¥
2.5:007 dia ‘ 23558° dia. holes 3-1.6 dia. holes
1.6 55t 0.5
: 7.3 Note. The indicated reference values of RF are for cases
5.1 9.5:0.1 . R .
19.8 where the lever weight is not applied to the plunger.
1] Stainless-stee lever Model SS-5GL2 SS-5GL2-F
2. Polyacetal resin roller Operating Characteristics SS10GL2 | 5551010 SS-01GL2-F SEUIELE
) 0.49 N {50 gf} | 0.49 N {50 gf} 0.16 N {16 gf} 0.08 N {8 gf}
Operating Force OF Max.
Releasing Force RE  Min. 0.06 N{6gf} | 0.06N {6gf} 0.02 N {2 gf} 0.01 N {1 ¢f}
(reference value)
Overtravel OT Min. 1.0mm 1.2 mm 1.2mm 1.2mm
Movement Differential MD  Max. 1.0mm 0.8 mm 0.8 mm 0.8 mm
Free Position FP  Max. 19.3mm
Operating Position OP 14.5+0.8mm

Note 1. Unless otherwise specified, a tolerance of +0.4 mm applies to all dimensions.
Note 2. The operating characteristics are for operation in the A direction (§ ).




SS

Subminiature Basic Switch

Precautions

*Please refer to "Common Precautions" for correct use.

Cautions

| Correct Use

@®Soldering

» Complete the soldering at the iron tip temperature below
350°C within 5 seconds, and do not apply any external force
for 1 minute after soldering. Soldering at an excessively high
temperature or soldering for more than 5 seconds may
deteriorate the characteristics of the Switch.

* Be sure to apply only the minimum required amount of flux.
Switch may have contact failures if flux intrudes into the
interior of the Switch.

¢ |f the PCB terminal models are soldered in the solder bath, flux
will permeate inside the Switch and cause contact failure.
Therefore, manually solder the PCB terminal.

®Mounting

* Use M2.3 mounting screw with plane washers or spring
washers to securely mount the Switch. Tighten the screws to a
torque of 0.23 to 0.26 N'-m {2.3 to 2.7 kgf-cm}.

* Mount the Switch onto a flat surface. Mounting on an uneven
surface may cause deformation of the Switch, resulting in
faulty operation or breakage in the housing.

@®Using Micro Loads

Using a model for ordinary loads to open or close the contact of
a micro load circuit may result in faulty contact. Use models that
operate in the following range. However, even when using micro
load models within the following operating range, if inrush
current occurs when the contact is opened or closed, it may
increase the contact wear and so decrease durability. Therefore,
insert a contact protection circuit where necessary. The N-level
reference value applies for the minimum applicable load. This
value indicates the malfunction reference level for the reliability
level of 60% (Aso).

(JIS C5003)

The equation, As0=0.5x10-6/operation indicates that the
estimated malfunction rate is less than 2’001Woperations with
a reliability level of 60%.

0.16mA 26 mA 100 mA

30 )
\
\
24 A\
\ Operating
\ range for
Operating range for general-load
micro-load model \ |models
SS-01 \ |SS-6
\|SS-10

\

1mA 100 mA 160mA

Voltage (V)

: |
0.1 1 10 100

1,000
Current (mA)




(02X 0p)

SS Subminiature Basic Switch

» Application examples provided in this document are for reference only. In actual applications, confirm equipment functions and safety before using the product.

* Consult your OMRON representative 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 or equipment that may have a serious
influence on lives and property if used improperly. Make sure that the ratings and performance characteristics of the product provide a margin of safety for the system or

equipment, and be sure to provide the system or equipment with double safety mechanisms.

Note: Do not use this document to operate the Unit.

OMRON Corporation
ELECTRONIC AND MECHANICAL COMPONENTS COMPANY  Contact: www.omron.com/ech Cat. No.B032-E1-14
0716(0207)(0)
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SS-01GL13D SS-01GL-F SS-5-3T SS-5GL-F SS-10GLT SS-5-FT SS-10GL SS-01GL-ET SS-01D SS-10D SS-
10T SS-10GL13T SS-3GLPD SS-3GLPT SS-3GLPB SS-5GL2D SS-5GL2T SS-01GL13 SS-5T SS-5D SS-5-F
SS-01GL13P SS-01GLPT SS-5GL SS-3GPB SS-3GLP SS-3GPD SS-5D2 SS-3GL13P SS-01GLP SS-01GPD
SS-01GPT SS-01GL13PD SS-01GL13PT SS-10 SS-01GL2-FD SS-5GLD SS-5GLT SS-10GL2T SS-5GL2 SS-01

SS-3GL13PT SS-3GL13PD SS-3GP SS-5GL13T SS-5 SS-01-FT SS-01GP SS-01GL SS-5GL13 SS-01-ED
SS-01-FD SS-01GL-ED SS-01GL-FD SS-01GL13-ED SS-01GL13-FD SS-01GL2-ED SS-01D1 SS-01GLD1 SS-
01-E SS-01-F SS-01GL-E SS-01GL13-E SS-01GL13-F SS-01GL2-E SS-01GL2-F SS-01GL2 SS-01T SS-01GL-
FT SS-01GL13-ET SS-01GL13-FT SS-01GL2-FT SS-01GL2T SS-5-FD SS-5GL-FD SS-5GL13-FD SS-5GL13D
SS-5GL2-FD SS-5GL-FD1 SS-5GLD1 SS-5GL13D1 SS-5GL2-FD1 SS-5GL2D1 SS-5GL-FD2 SS-5GLD2 SS-
5GL13-FD2 SS-5GL13D2 SS-5GL2-FD2 SS-5GL2D2 SS-5GL13-F SS-5GL14-F SS-5GL14 SS-5GL2-F SS-5GL-
FT SS-5GL13-FT SS-5GL14T SS-5GL2-FT SS-10GLD SS-10GL13D SS-10GL13



https://www.mouser.com/omronelectronics
https://www.mouser.com/access/?pn=SS-01GL13D
https://www.mouser.com/access/?pn=SS-01GL-F
https://www.mouser.com/access/?pn=SS-5-3T
https://www.mouser.com/access/?pn=SS-5GL-F
https://www.mouser.com/access/?pn=SS-10GLT
https://www.mouser.com/access/?pn=SS-5-FT
https://www.mouser.com/access/?pn=SS-10GL
https://www.mouser.com/access/?pn=SS-01GL-ET
https://www.mouser.com/access/?pn=SS-01D
https://www.mouser.com/access/?pn=SS-10D
https://www.mouser.com/access/?pn=SS-10T
https://www.mouser.com/access/?pn=SS-10T
https://www.mouser.com/access/?pn=SS-10GL13T
https://www.mouser.com/access/?pn=SS-3GLPD
https://www.mouser.com/access/?pn=SS-3GLPT
https://www.mouser.com/access/?pn=SS-3GLPB
https://www.mouser.com/access/?pn=SS-5GL2D
https://www.mouser.com/access/?pn=SS-5GL2T
https://www.mouser.com/access/?pn=SS-01GL13
https://www.mouser.com/access/?pn=SS-5T
https://www.mouser.com/access/?pn=SS-5D
https://www.mouser.com/access/?pn=SS-5-F
https://www.mouser.com/access/?pn=SS-01GL13P
https://www.mouser.com/access/?pn=SS-01GLPT
https://www.mouser.com/access/?pn=SS-5GL
https://www.mouser.com/access/?pn=SS-3GPB
https://www.mouser.com/access/?pn=SS-3GLP
https://www.mouser.com/access/?pn=SS-3GPD
https://www.mouser.com/access/?pn=SS-5D2
https://www.mouser.com/access/?pn=SS-3GL13P
https://www.mouser.com/access/?pn=SS-01GLP
https://www.mouser.com/access/?pn=SS-01GPD
https://www.mouser.com/access/?pn=SS-01GPT
https://www.mouser.com/access/?pn=SS-01GL13PD
https://www.mouser.com/access/?pn=SS-01GL13PT
https://www.mouser.com/access/?pn=SS-10
https://www.mouser.com/access/?pn=SS-01GL2-FD
https://www.mouser.com/access/?pn=SS-5GLD
https://www.mouser.com/access/?pn=SS-5GLT
https://www.mouser.com/access/?pn=SS-10GL2T
https://www.mouser.com/access/?pn=SS-5GL2
https://www.mouser.com/access/?pn=SS-01
https://www.mouser.com/access/?pn=SS-3GL13PT
https://www.mouser.com/access/?pn=SS-3GL13PD
https://www.mouser.com/access/?pn=SS-3GP
https://www.mouser.com/access/?pn=SS-5GL13T
https://www.mouser.com/access/?pn=SS-5
https://www.mouser.com/access/?pn=SS-01-FT
https://www.mouser.com/access/?pn=SS-01GP
https://www.mouser.com/access/?pn=SS-01GL
https://www.mouser.com/access/?pn=SS-5GL13
https://www.mouser.com/access/?pn=SS-01-ED
https://www.mouser.com/access/?pn=SS-01-FD
https://www.mouser.com/access/?pn=SS-01GL-ED
https://www.mouser.com/access/?pn=SS-01GL-FD
https://www.mouser.com/access/?pn=SS-01GL13-ED
https://www.mouser.com/access/?pn=SS-01GL13-FD
https://www.mouser.com/access/?pn=SS-01GL2-ED
https://www.mouser.com/access/?pn=SS-01D1
https://www.mouser.com/access/?pn=SS-01GLD1
https://www.mouser.com/access/?pn=SS-01-E
https://www.mouser.com/access/?pn=SS-01-E
https://www.mouser.com/access/?pn=SS-01-F
https://www.mouser.com/access/?pn=SS-01GL-E
https://www.mouser.com/access/?pn=SS-01GL13-E
https://www.mouser.com/access/?pn=SS-01GL13-F
https://www.mouser.com/access/?pn=SS-01GL2-E
https://www.mouser.com/access/?pn=SS-01GL2-F
https://www.mouser.com/access/?pn=SS-01GL2
https://www.mouser.com/access/?pn=SS-01T
https://www.mouser.com/access/?pn=SS-01GL-FT
https://www.mouser.com/access/?pn=SS-01GL-FT
https://www.mouser.com/access/?pn=SS-01GL13-ET
https://www.mouser.com/access/?pn=SS-01GL13-FT
https://www.mouser.com/access/?pn=SS-01GL2-FT
https://www.mouser.com/access/?pn=SS-01GL2T
https://www.mouser.com/access/?pn=SS-5-FD
https://www.mouser.com/access/?pn=SS-5GL-FD
https://www.mouser.com/access/?pn=SS-5GL13-FD
https://www.mouser.com/access/?pn=SS-5GL13D
https://www.mouser.com/access/?pn=SS-5GL2-FD
https://www.mouser.com/access/?pn=SS-5GL-FD1
https://www.mouser.com/access/?pn=SS-5GLD1
https://www.mouser.com/access/?pn=SS-5GL13D1
https://www.mouser.com/access/?pn=SS-5GL2-FD1
https://www.mouser.com/access/?pn=SS-5GL2D1
https://www.mouser.com/access/?pn=SS-5GL-FD2
https://www.mouser.com/access/?pn=SS-5GLD2
https://www.mouser.com/access/?pn=SS-5GL13-FD2
https://www.mouser.com/access/?pn=SS-5GL13-FD2
https://www.mouser.com/access/?pn=SS-5GL13D2
https://www.mouser.com/access/?pn=SS-5GL2-FD2
https://www.mouser.com/access/?pn=SS-5GL2D2
https://www.mouser.com/access/?pn=SS-5GL13-F
https://www.mouser.com/access/?pn=SS-5GL14-F
https://www.mouser.com/access/?pn=SS-5GL14
https://www.mouser.com/access/?pn=SS-5GL2-F
https://www.mouser.com/access/?pn=SS-5GL-FT
https://www.mouser.com/access/?pn=SS-5GL-FT
https://www.mouser.com/access/?pn=SS-5GL13-FT
https://www.mouser.com/access/?pn=SS-5GL14T
https://www.mouser.com/access/?pn=SS-5GL2-FT
https://www.mouser.com/access/?pn=SS-10GLD
https://www.mouser.com/access/?pn=SS-10GL13D
https://www.mouser.com/access/?pn=SS-10GL13

A Division of Optoelectronics

<Advanced Photonix @

PDV-P9203

Light Dependent Resistor CdS Photocell

The PDV-P9203 is a light dependent resistor with sensitivity in the visible light region. The CdS
photoresistor photocell is mounted on a 2-pin ceramic and the photocell surface is plastic
encapsulated for moisture resistance.

Advanced Photonix’s CdS Photocells are photoresistor cells for visible light measurement
designed to sense light from 400 to 700 nm. Their resistance decreases as the light level
increases with efficiency characteristics similar to the human eye. These Light Dependent
Resistors (LDR) are available in a wide range of resistance values. They are available in a two
leaded plastic-coated ceramic header or hermetically sealed TO metal can.

Applications Features

Camera exposure Visible Light Response

Shutter controls Sintered Construction

Night light controls Two-leaded ceramic package

Audio Compressors Available in a Hermetically sealed package
Solar Street Lights Available in a wide range of resistance values

Flame Detection

www.advancedphotonix.com / +1 805 987 0146

PHOTODETECTORS

Photocell (CdS) - Photoresistor

PASSION FOR PHOTONICS
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Absolute Maximum Ratings

PHOTODETECTORS

Photocell (CdS) - Photoresistor

Parameter Symbol Min Max Unit
Voltage Vg - 150 \%
Power Dissipation - 9 90 mwW
Operating Temperature Top -30 +75 °C
Storage Temperature Ve -50 +75 °c
Package 2-pin Ceramic
Typical Electro-Optical Specifications at T,=23 °C

Parameter Test Conditions Symbol Min Typ Max Unit
Dark Resistance After 10sec. @10Lux @ 2856°K R, 5 - - MQ
Illuminated Resistance 10Lux @ 2856°K R, 10 - 30 KQ
Sensitivity Log (R100) - Log (R10)** s ; 0.90 i Q/Lux

Log (E100) - Log (E10) ***

Spectral Peak - N - 570 - nm
Rise Time 10Lux @ 2856°K Ty - 60 - ms
Fall Time After 10Lux @ 2856°K T - 25 - ms

**R100, R10: cell resistances at 100 Lux and 10 Lux at 2856 K respectively.
***E100, E10: luminances at 100 Lux and 10 Lux 2856 K respectively.

Mechanical Specifications

Units are in inches [mm]

; £ 0.010 [0.25]
j N ©0.165 [4.19]

+0.010(0.25]
0.138 [3.50]

f

PLASTIC
COATED \\
‘ +0.015[0.38]
-0.010[0.25] —
0.079 [2.00]
4.‘ ‘« 2X 2 0.016 [0.40]
2X 1.023 [26.0] ‘
N N

‘__.L» 0.100 [2.54]

www.advancedphotonix.com / +1 805 987 0146
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Care and handling instructions

Your optoelectronic components are packaged
and shipped in opaque, padded containers to avoid
ambient light exposure and damage due to shock from
dropping or jarring.

Care must be taken to avoid exposure to high ambient
light levels, particularly from tungsten sources or
sunlight.

These components can be rendered inoperable
if dropped or sharply jarred. The wire bonds are
delicate and can become separated from the
bonding pads when the component is dropped or
otherwise receives a sharp physical blow.

Most windows on photodiodes are either silicon
or quartz. They should be cleaned with isopropyl
alcohol and a soft (optical grade) pad.

Photodiode exposure to extreme high or low
storage temperatures can affect the subsequent
performance. Maintain a non-condensing
environment for optimum performance and
lifetime.

All devices are considered ESD sensitive.
The photodiodes are shipped in ESD protective
packaging. When unpacking and using these
products, anti-ESD precautions should be
observed.

Photodiode packages and/or operation may
be impaired if exposed to CHLOROETHENE,
THINNER, ACETONE, TRICHLOROETHYLENE
or any harsh chemicals.

Legal Disclaimer

Information in this data sheet is believed to be correct
and reliable. However, no responsibility is assumed for
possible inaccuracies or omission. Specifications are
subject to change without notice.

www.advancedphotonix.com / +1 805 987 0146

@ PHOTODETECTORS

Photocell (CdS) - Photoresistor

Optoelectronic components in plastic packages
should be given special care. Clear plastic
packages are more sensitive to environmental
stress than those of black plastic. Storing devices
in high humidity can present problems when
soldering. Since the rapid heating during soldering
stresses the wire bonds and can cause wire to
bonding pad separation, it is recommended that
devices in plastic packages to be baked for 24
hours at 85°C.

The leads on the photodiode SHOULD NOT
BE FORMED. If your application requires
lead spacing modification, please contact
Advanced Photonix Applications group at
Techsupport@advancedphotonix.com before
forming a product’s leads. Product warranties
could be voided.

Most devices are provided with wire or pin leads for
installation in circuit boards or sockets. Observe
the soldering temperatures and conditions
specified below:

Soldering Iron: Soldering 30 W or less
Temperature at tip of iron 300°C or lower.
Dip Soldering: Bath Temperature: 260£5°C.
Immersion Time: within 5 Sec.

Soldering Time: within 3 Sec.

Vapor Phase Soldering, Reflow Soldering:
DO NOT USE

PASSION FOR PHOTONICS

DS PVD-P9203 Rev. A
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Data sheet acquired from Harris Semiconductor
SCHS209C
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CD/74HC4067,
CD/74HCT4067

High-Speed CMOS Logic

16-Channel Analog Multiplexer/Demultiplexer

Features
¢ Wide Analog Input Voltage Range

¢« Low “ON” Resistance

¢ Fast Switching and Propagation Speeds
« “Break-Before-Make” Switching. . ...

¢ Available in Both Narrow and Wide-Body Plastic
Packages

« Fanout (Over Temperature Range)

70Q (Typ)
60Q (Typ)

6ns (Typ) at 4.5V

Description

The CD74HC4067 and CD74HCT4067 devices are digitally
controlled analog switches that utilize silicon-gate CMOS
technology to achieve operating speeds similar to LSTTL,
with the low power consumption of standard CMOS
integrated circuits.

These analog multiplexers/demultiplexers control analog
voltages that may vary across the voltage supply range.
They are bidirectional switches thus allowing any analog
input to be used as an output and vice-versa. The switches
have low “on” resistance and low “off” leakages. In addition,
these devices have an enable control which when high will

disable all switches to their “off” state.
10 LSTTL Loads

15 LSTTL Loads

- Standard Outputs
- Bus Driver Outputs

Ordering Information

+ Wide Operating Temperature Range . . . -55°C to 125°C TEMP. RANGE
(0]
« Balanced Propagation Delay and Transition Times PART NUMBER (C) PACKAGE
L . D74HC4067E - 12 24 Ld PDIP
« Significant Power Reduction Compared to LSTTL c c40e 510125 d
Logic ICs CD74HC4067M -551t0 125 24 Ld SOIC
+ HC Types CD74HC4067M96 -55 to 125 24 Ld soIC
- 2Vto 6V Operation CD74HC4067SM96 5510 125 24 Ld SSOP
- i i i . = 0, = 0,
High Noise Immunity: Ny_=30%, Niy = 30% of Vec [ cpzancraosm -55 t0 125 24 Ld SOIC
at Vcc =5V
NOTE: When ordering, use the entire part number. The suffix 96
* HCT Types denotes tape and reel.

- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility,
VL= 0.8V (Max), VIH = 2V (Min)
- CMOS Input Compatibility, I} < 1pA at VoL, VoH

Pinout

CD74HC4067 (PDIP, SOIC, SSOP)
CD74HCT4067 (SOIC)

TOP VIEW
INPUT(/:(g)l!\JATMPCL)J,‘\II' 1 e 24] vee
MHA 23] 1g
16 [2] 22] 1
I [4] 21] 110
I E EI l11
I3 E 1__9| l12
1 [7] 18] 115
I E 1_—7| l14
lo E 1__6| l15
S [19] 15] €
s; [ 14] s,
GND [12] 23] s3

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © 2003, Texas Instruments Incorporated 1
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Functional Diagram

lo

10
Sp —1
SO 11
— N —
sl 4
23
S3 — |
BINARY — —
- 14 - OUTPUT CIRCUITS —
DECO(';SSR — SAME AS ABOVE g’i %%“S’\T"/ON
Sn = 5 STAGES | (WITH A:\IA_II__(;)IG INPUTS) = OUTPUT
E =4 STAGES [ 1 =
N
| 16
15
E l15
TRUTH TABLE
SELECTED
S0 S1 S2 S3 E CHANNEL
X X X X 1 None
0 0 0 0 0 0
1 0 0 0 0 1
0 1 0 0 0 2
1 1 0 0 0 3
0 0 1 0 0 4
1 0 1 0 0 5
0 1 1 0 0 6
1 1 1 0 0 7
0 0 0 1 0 8
1 0 0 1 0 9
0 1 0 1 0 10
1 1 0 1 0 11
0 0 1 1 0 12
1 0 1 1 0 13
0 1 1 1 0 14
1 1 1 1 0 15
H= High Level
L= Low Level
X=Don’t Care
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Absolute Maximum Ratings
DC Supply Voltage, Vcc

(Voltages Referenced to Ground) . . . ............. -0.5Vto 7V
DC Input Diode Current, ljk

ForV;<-0.5VorV,>Vecc+05V. . ...t 2amA
DC Drain Current, Ig

For-0.5V<Vo<Vec+05V.. ... i 25mA
DC Output Diode Current, lok

ForVo<-05VorVo>Vcc+05V .. ...t 28mA
DC Output Source or Sink Current per Output Pin, Ig

ForVo>-05VorVo<Vcc+05V ...t 25mA
DC VccorGround Current, Icc v v v oo i 53mA

Operating Conditions

Temperature RaNge, Ta « ..o ovvvvevneeenn. .. -55°C to 125°C
Supply Voltage Range, Vcc
HCTypes ... .. 2V to 6V
HCT TYPES . . e 4.5V to 5.5V
DC Input or Output Voltage, V|, Vo« ... ..ot 0V to Vce
Input Rise and Fall Time
2V 1000ns (Max)
A5V, 500ns (Max)
BV 400ns (Max)

Thermal Information

Thermal Resistance (Typical)

E (PDIP) Package, Note 1
M (SOIC) Package, Note 2
SM (SSOP) Package, Note 2
Maximum Junction Temperature (Plastic Package)
Maximum Storage Temperature Range

834 (°C/W)

67

.. 150°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. The package thermal impedance is calculated in accordance with JESD 51-3.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

CONTEIJEﬁlTONS 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | Vi (V) | Vis(V) |Vee (V) | MIN | TYP | MAX | MIN MAX MIN MAX |UNITS
HC TYPES
High Level Input ViH - - 2 15 - - 15 - 15 - \Y
Voliage 45 |[315] - - | 31s - 3.15 - v
6 4.2 - - 4.2 - 4.2 - \Y
Low Level Input VL - - 2 - - 0.5 - 0.5 - 0.5 \Y
Voliage 45 - B B 1.35 - 135 | Vv
6 - - 1.8 - 1.8 - 1.8 \Y
Maximum “ON” RoN Vecor | Vecor | 45 - 70 | 160 - 200 - 240 Q
:Zeiisf:qr}fe GND | GND ™5 - [ 6o [1a0] - 175 : 20 [ @
Veeto | Ve to 45 - 90 | 180 - 225 - 270 Q
GND GND 6 - 80 | 160 - 200 - 240 Q
Maximum “ON” ARON B, - 45 - 10 - - - - - Q
s e =11 | 1| | [°
Switch “Off” Leakage liz E=Vcc| Vecor 6 - - +0.8 - +8 - +8 HA
Current GND
16 Channels
Logic Input Leakage I Ve or - 6 - - +0.1 - +1 - +1 pA
Current GND




CD74HC4067, CD74HCT4067

DC Electrical Specifications (Continued)

TEST
CONDITIONS 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | Vis(V) |Vcc (V)| MIN | TYP | MAX MIN MAX MIN MAX | UNITS
Quiescent Device Icc Ve or - 6 - - 8 - 80 - 160 HA
Current GND
lo = 0mA
HCT TYPES
High Level Input ViH - - 45 2 - - 2 - 2 - \Y
Voltage
Low Level Input VL - - 4.5 - - 0.8 - 0.8 - 0.8 \%
Voltage
Maximum “ON” Ron Vccor | Vecor 45 - 70 160 - 200 - 240 Q
Resistance GND GND
lo=1mA
Vceto | Vecto 4.5 - 90 180 - 225 - 270 Q
GND GND
Maximum “ON” ARON , - 45 - 10 - - - - - Q
Resistance Between
Any Two Switches
Switch “Off” Leakage liz E=Vce| Vecor 6 - - +0.8 - +8 - +8 HA
Current GND
16 Channels
Logic Input Leakage Iy Vcc or - 6 - - +0.1 - +1 - +1 HA
Current GND
(Note 3)
Quiescent Device Icc Ve or - 6 - - 8 - 80 - 160 HA
Current GND
Additional Quiescent Alcc Vee - - - 100 | 360 - 450 - 490 MA
Device Current Per (Note 4) -2.1
Input Pin: 1 Unit Load
NOTES:
3. Any voltage between Vc and GND.
4. For dual-supply systems theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOAD
Sp - S3 0.5
E 0.3
NOTE: Unit Load is Alcc limit specified in DC Electrical Specifica-
tions table, e.g., 360pA max at 25°C.
Switching Specifications Input t,, t; = 6ns
259 -40°C TO 85°C |-55°C TO 125°
TEST Vee 5°C 0”C TO 85°C |-55°C TO 125"C
PARAMETER SYMBOL | CONDITIONS| (V) | MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES
Propagation Delay Time tPLH: tPHL CL = 50pF 2 - - 75 - 95 - 110 ns
Switch In to Out
witeh fn o Hu a5 | - - [ 5 - 19 - 22 ns
6 - - 13 - 16 - 19 ns
CL = 15pF 5 - 6 - - - - - ns




CD74HC4067, CD74HCT4067

Switching Specifications Input t,, t = 6ns (Continued)

TEST Vee 25°C -40°C TO 85°C |-55°C TO 125°C
PARAMETER SYMBOL | CONDITIONS| (V) | MIN | TYP | MAX MIN MAX MIN MAX | UNITS

Switch Turn On tpzH: tPzL C_ = 50pF 2 - - 275 - 345 - 415 ns

E to Out 45 R R 55 - 69 - 83 ns

6 - - a7 - 59 - 71 ns

C_ = 15pF 5 - 23 - - - - - ns

Switch Turn On tpzH: tpzL CL = 50pF 2 - - 300 - 375 - 450 ns

Snto Out a5 | - | - [ e0 - 75 - 90 ns

6 - - 51 - 64 - 76 ns

CL = 15pF 5 - 25 - - - - - ns

Switch Turn Off tpHz, tPLZ C| = 50pF 2 - - 275 - 345 - 415 ns

EtoOut a5 | - | - | s - 69 - 83 ns

6 - - a7 - 59 - 71 ns

CL = 15pF 5 - 23 - - - - - ns

Switch Turn Off tpHZ, tPLZ C_ = 50pF 2 - - 290 - 365 - 435 ns

Snto Out 45 | - | - | s - 73 - 87 ns

6 - - 49 - 62 - 74 ns

C_ = 50pF 5 - 21 - - - - - ns

Input (Control) Capacitance C - - - - 10 - 10 - 10 pF

Power Dissipation Capacitance Cpp - 5 - 93 - - - - - pF

(Notes 5, 6)
HCT TYPES

Propagation Delay Time tpLH, tPHL C_ = 50pF 4.5 - - 15 - 19 - 22 ns

Switch In to Out C_ = 150F 5 i 6 i i i i i s

Switch Turn On tpzH: tPzL C_ = 50pF 4.5 - - 60 - 75 - 90 ns

Eto Out co=15pF | 5 | - [ 25 - - - - - ns

Switch Turn On tpzH, tPzL C_ = 50pF 45 - - 60 - 75 - 90 ns

Snto Out cL=15pF | 5 | - [ 25 [ - - - - - ns

Switch Turn Off tpHz, tPLZ C_ = 50pF 45 - - 55 - 69 - 83 ns

E to Out cL=15pF | 5 | - [ 23| - - - - - ns

Switch Turn Off tpHz: tPLZ CL = 50pF 4.5 - - 58 - 73 - 87 ns

Snto Out co=1spF | 5 | - [22a | - - - - - ns

Input (Control) Capacitance C - - - - 10 - 10 - 10 pF

Power Dissipation Capacitance CpDp - 5 - 96 - - - - - pF

(Notes 5, 6)

NOTES:

5. Cpp is used to determine the dynamic power consumption, per package.

6. Pp=Cpp VC02 fi+ 2 (C_+Cg) VCC2 fo where f; = input frequency, fy = output frequency, C| = output load capacitance, Cg = switch
capacitance, Vg = supply voltage.
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Analog Channel Specifications T, =25°C

PARAMETER TEST CONDITIONS Vee (V) HC/HCT UNITS
Switch Frequency Response Bandwidth at -3dB (Figure 2) Figure 4, Notes 7, 8 4.5 89 MHz
Sine Wave Distortion Figure 5 4.5 0.051 %
Feedthrough Noise Figure 6, Notes 8, 9 4.5 TBE mV
E to Switch
Feedthrough Noise TBE mV
S to Switch
Switch “OFF” Signal Feedthrough (Figure 3) Figure 7 4.5 -75 dB
Switch Input Capacitance, Cg - 5 pF
Common Capacitance, Ccom - 50 pF
NOTES:
7. Adjust input level for 0dBm at output, f = 1MHz.
8. V|g is centered at Vcc/2.
9. Adjust input for 0dBm at V|s.
Typical Performance Curves
140 0
Ta = 25°C, GND = 0V L N
120 )

g -2

z 100 3

24 —~

- D 4

8 80 / Z

P ] -5 _—
= o 2

% N 5 6

E 40 Vce =4.5V -7

Z

° BT vee=4sv

9 | R_=50Q
Tp = 25°C
0 -10 IR
0o 1 2 3 4 5 6 7 8 9 10 104 10° 108 107 108

INPUT SIGNAL VOLTAGE, Vg (V)

FIGURE 1. TYPICAL “ON" RESISTANCE vs INPUT SIGNAL
VOLTAGE

FREQUENCY, f (Hz)
FIGURE 2. TYPICAL SWITCH FREQUENCY RESPONSE

0 T T T TITIIm

VCC =4.5V

R, =50Q
Tp = 25°C

i

SWITCH-OFF SIGNAL FEEDTHROUGH (dB)

108

107 108

FREQUENCY, f (Hz)

FIGURE 3.

TYPICAL SWITCH-OFF SIGNAL FEEDTHROUGH vs FREQUENCY
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Analog Test Circuits

Vee
0-1uF SWIlTCH
Vis _|F ON

dB
METER

FIGURE 4. FREQUENCY RESPONSE TEST CIRCUIT

Vee
]

600Q

_E/W—

SWITCH
ALTERNATING

ON AND OFF
ty, tf<6ns

600Q l
fCONT = 1MHz 10pF
o3 DUTY | -
CYCLE Vo2 SCOPE

L ==

FIGURE 6. CONTROL-TO-SWITCH FEEDTHROUGH NOISE
TEST CIRCUIT

Vee

SINE |

10pF

WAvE 1OWF FSwiren] ~ Vos

Vis _|P ON l
A1 10kQ 50pF
=l _T_ DISTORTION

L METER

Vecl2

L

fis = 1kHz TO 10kHz i

FIGURE 5. SINE WAVE DISTORTION TEST CIRCUIT

fis = IMHz SINEWAVE
Vee

R =500
| Ve=ViL - c-iopF
0.1uF
! switcH] _ Vos
vis — OFF l
R J__ R IC
= dB

L

FIGURE 7. SWITCH OFF SIGNAL FEEDTHROUGH TEST
CIRCUIT

Test Circuits and Waveforms

t,=6ns —= |<— ——| |<— t; = 6ns

90% Ve
INPUT 50%
r 0% GND
tTHL -
-\
INVERTING
OUTPUT

—=|tpH | —

FIGURE 8. HC TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

t, = 6ns —= |<— ——| |<— tf = 6ns
2.7V 3v
INPUT 1.3V
r 0.3v 1 GND

tTHL -
\
INVERTING T

OUTPUT

—|tpy [ —=

FIGURE 9. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)

CD74HC4067M ACTIVE SoIC Dw 24 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 HC4067M Samples
CD74HC4067M96 ACTIVE SoIC DW 24 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -55t0 125 HC4067M Samples
CD74HC4067M96E4 ACTIVE SoIC Dw 24 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 HC4067M
CD74HC4067M96G4 ACTIVE SoIC DW 24 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to0 125 HC4067M Samples
CD74HC4067MG4 ACTIVE SoIC Dw 24 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 HC4067M Samples

CD74HC4067SM96 ACTIVE SSOP DB 24 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 HP4067
CD74HC4067SM96E4 ACTIVE SSOP DB 24 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 HP4067 Samples
CD74HC4067SM96G4 ACTIVE SSOP DB 24 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 HP4067 Samples

CD74HCT4067M ACTIVE SoIC DW 24 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to0 125 HCT4067M Samples
CD74HCT4067ME4 ACTIVE SoIC Dw 24 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -55t0 125 HCT4067M
CD74HCT4067MG4 ACTIVE SoIC DW 24 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 HCT4067M Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Addendum-Page 1
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD74HCT4067 :
o Automotive : CD74HCT4067-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CD74HC4067M96 SolIC DW 24 2000 330.0 244 |10.75| 157 | 2.7 12.0 | 24.0 Q1
CD74HC4067M96 SOIC DW 24 2000 330.0 244 110.75| 15.7 | 2.7 12.0 | 24.0 Q1
CD74HC4067M96G4 SOIC DW 24 2000 330.0 244 110.75| 15.7 | 2.7 12.0 | 24.0 Q1
CD74HC4067SM96 SSOP DB 24 2000 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION
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www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD74HC4067M96 SoIC DW 24 2000 364.0 361.0 36.0
CD74HC4067M96 SoIC DW 24 2000 350.0 350.0 43.0
CD74HC4067M96G4 SoIC DW 24 2000 350.0 350.0 43.0
CD74HC4067SM96 SSOP DB 24 2000 356.0 356.0 35.0

Pack Materials-Page 2
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD74HC4067M DW SoIC 24 25 506.98 12.7 4826 6.6
CD74HC4067MG4 DwW SoIC 24 25 506.98 12.7 4826 6.6
CD74HCT4067M DW SOoIC 24 25 506.98 12.7 4826 6.6
CD74HCT4067ME4 DW SoIC 24 25 506.98 12.7 4826 6.6
CD74HCT4067MG4 DW SoIC 24 25 506.98 12.7 4826 6.6

Pack Materials-Page 3



MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150

{’? TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

DW (R—PDS0O—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)

AAAAARRRARARR

0.299 (7,60)
0.291 (7,40)

JHHHEHOHHEH A

0.020 (0,51)
Pin 1 J [0.050 (1,27)] JLOM

Index Area ‘%‘OOWO 025 ) @]

-

0.104 (2,65) Max 0.004 (0,10)
0.013 \
0.008 (0,20) 008 1 / \

\ \
: [ ]0.004 (0,10)
Gauge Plane —{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-5/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AD.

wi3 TExAs
INSTRUMENTS
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LAND PATTERN DATA

DW (R—PDS0-G24) PLASTIC SMALL OUTLINE
ExampI?NEf:rg) Layout Sten(c'\ill0 &p%rsings
- 22x1,27 — [—24x0,55 22x1,27
MO AN AN et HHHHHHHHM_
INIRIRIRIRIRIRIRIRIRIR] )
9,4 9,4

Non Solder Mask Define Pad

Solder Mask Opening
(Note E)

Pad Geometry
(Note C)

4209202-5/F 08/13

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Refer to IPC7351 for alternate board design.

D. Laser cutting apertures with trapezoidal walls and dlso rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC-7525

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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.-'l MicroSystems, Inc.

Fully Integrated, Hall Effect-Based Linear Current Sensor
with 2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Features and Benefits Description
= Low-noise analog signal path The Allegro® ACS712 provides economical and precise
* Device bandwidth is set via the new FILTER pin solutions for AC or DC current sensing in industrial, automotive,

= 5 us output rise time in response to step input current

= 50 kHz bandwidth

= Total output error 1.5% at Ty=25°C, and 4% at —40°C to 85°C
= Small footprint, low-profile SOICS package

= 1.2 mQ internal conductor resistance ;
= 2.1 kVRys minimum isolation voltage from pins 1-4 to pins 5-8 fault protection.
= 5.0V, single supply operation

= 66 to 185 mV/A output sensitivity

= Output voltage proportional to AC or DC currents
= Factory-trimmed for accuracy

commercial, and communications systems. The device
package allows for easy implementation by the customer.
Typical applications include motor control, load detection and
management, switched-mode power supplies, and overcurrent

The device consists of a precise, low-offset, linear Hall
sensor circuit with a copper conduction path located near the
surface of the die. Applied current flowing through this copper

« Extremely stable output offset voltage conduction path generates a magnetic field which is sensed
= Nearly zero magnetic hysteresis by the integrated Hall IC and converted into a proportional
= Ratiometric output from supply voltage voltage. Device accuracy is optimized through the close

proximity of the magnetic signal to the Hall transducer. A
precise, proportional voltage is provided by the low-offset,

Package: 8 pin SOIC (suffix LC) chopper-stabilized BiCMQS Hall IC, which is programmed
for accuracy after packaging.

The output of the device has a positive slope (>Vioyt(Q)
when an increasing current flows through the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which
is the path used for current sensing. The internal resistance of
this conductive path is 1.2 mQ typical, providing low power

Continued on the next page...

Approximate Scale 1:1 E

Typical Application

+5V
1 8
s VCC y
2 7 out
1P+ VIOUT——o0 C
0

o
1 uF
Ip ACS712 —
3 6
p— FILTER

4
IP- GND 5

Application 1. The ACS712 outputs an analog signal, Vqyr-
that varies linearly with the uni- or bi-directional AC or DC
primary sensed current, I, within the range specified. Cg
is recommended for noise management, with values that
depend on the application.

ACS712-DS



ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Description (continued)

loss. The thickness of the copper conductor allows survival of ~ The ACS712isprovided inasmall, surface mount SOIC8 package.
the device at up to 5% overcurrent conditions. The terminals of ~ The leadframe is plated with 100% matte tin, which is compatible
the conductive path are electrically isolated from the sensor leads with standard lead (Pb) free printed circuit board assembly processes.
(pins 5 through 8). This allows the ACS712 current sensor to be  Internally, the device is Pb-free, except for flip-chip high-temperature
used in applications requiring electrical isolation without the use ~ Pb-based solder balls, currently exempt from RoHS. The device is

of opto-isolators or other costly isolation techniques.

Selection Guide

fully calibrated prior to shipment from the factory.

. T Optimized Range, | Sensitivity, Sens
Part Number Packing* (O%F; P A) ge lp (Typ) (n¥VIA)
ACS712ELCTR-05B-T | Tape and reel, 3000 pieces/reel —40 to 85 5 185
ACS712ELCTR-20A-T | Tape and reel, 3000 pieces/reel —40 to 85 +20 100
ACS712ELCTR-30A-T | Tape and reel, 3000 pieces/reel —40to 85 +30 66
*Contact Allegro for additional packing options.
Absolute Maximum Ratings
Characteristic Symbol Notes Rating Units
Supply Voltage Vee 8 \
Reverse Supply Voltage Vgkee -0.1 \%
Output Voltage Viout 8 \
Reverse Output Voltage Vriout -0.1 \%
Output Current Source louT(source) 3 mA
Output Current Sink liouT(sink) 10 mA
Overcurrent Transient Tolerance Ip ;?2 :Zizl gfulszjiszesgvr:rsy1%?222::;:.' applied 60 A
Maximum Transient Sensed Current Ir(max) Junction Temperature, T, < T j(max) 60 A
Nominal Operating Ambient Temperature Ta Range E —40 to 85 °C
Maximum Junction T,(max) 165 °C
Storage Temperature Tstg —65to 170 °C
A% & "'Zf?o,,« . Parameter Specification
< %, TUV America

TUV Certificate Number:

FRODUCT SERVICE U8V 06 05 54214 010 Fire and Electric Shock UL 60950-1:2003

C us

CAN/CSA-C22.2 No. 60950-1-03

EN 60950-1:2001

Allegro MicroSystems, Inc. 2

= lle m@; - 115 Northeast Cutoff, Box 15036
1] [7 Worcester, Massachusetts 01615-0036 (508) 853-5000
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Functional Block Diagram

+
(¢;]
l<

Hall Current
Drive

1P+
; Sense Temperature
Pin 1
(Pin ), Coefficient Trim
1P+ | .
i Q
(Pin2) : & .5
i o=
| 3
| T3
1 >0
1P| o
=
\ ! Trim = 0.1uF
(Pin 4) T

0 Ampere
Offset Adjust

1
1
1
1
1
1
1
1
1
1
1
1
:
1
\I\ %%'% 1
1
1
Signal W - :VIOUT
—/ W —1 LA
Recovery " RF(INT) : (Pin7)
:
1
1
1
1
1
1
1
1
1
1
1
1
1
1

T T 6N ________________________I_:IT_'FE_R_I _________________________
(Pin 6)
1

Pin-out Diagram

1P+ [1] [8] vee
1P+ [2] [7] viouT
IP- [3] [6] FILTER
IP- [4] [5] GND
Terminal List Table
Number Name Description
1and 2 1P+ Terminals for current being sensed; fused internally
3and 4 IP— Terminals for current being sensed; fused internally
5 GND Signal ground terminal
6 FILTER Terminal for external capacitor that sets bandwidth
7 VIOUT Analog output signal
8 VCC Device power supply terminal

pr LT - Allegro MicroSystems, Inc. 3
1 e m(gﬂ 115 Northeast Cutoff, Box 15036
[T [ - Worcester, Massachusetts 01615-0036 (508) 853-5000
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

COMMON OPERATING CHARACTERISTICS over full range of Top, Cg = 1 nF, and Ve = 5 V, unless otherwise specified

Characteristic | Symbol Test Conditions | Min. | Typ. | Max. | Units

ELECTRICAL CHARACTERISTICS
Supply Voltage Vee 4.5 5.0 5.5 \Y
Supply Current lcc Ve = 5.0V, output open 6 8 11 mA
Output Zener Clamp Voltage V5 lcc= 11 mA, Ty =25°C 6 8.3 - V
Output Resistance Riout lloutr = 1.2 mA, Tp=25°C - 1 2 Q
Output Capacitance Load Cloap | VIOUT to GND - - 10 nF
Output Resistive Load Rioap [VIOUT to GND 4.7 - - kQ
Primary Conductor Resistance | Rprmary |Ta=25°C - 1.2 - mQ
RMS Isolation Voltage Visorms |Pins 1-4 and 5-8; 60 Hz, 1 minute, Ty=25°C 2100 - - \
DC Isolation Voltage Visopc |Pins 1-4 and 5-8; 1 minute, Ty=25°C - 5000 - \
Propagation Time tproP Ip = Ip(max), Tp = 25°C, Coyt = open - 3 - us
Response Time tresponse | lp = Ip(max), Ty = 25°C, Coyt = open - 7 - us
Rise Time tr Ip = Ip(max), Tp = 25°C, Coyr = open - 5 - us
Frequency Bandwidth f -3 dB, Ty = 25°C; Ip is 10 A peak-to-peak 50 - - kHz
Nonlinearity Elin Over full range of Ip - +1 1.5 %
Symmetry Esym Over full range of Ip 98 100 102 %
Zero Current Output Voltage Viout(q) |Bidirectional; Ip = 0 A, T, = 25°C - Vg%x - v
Magnetic Offset Error Verrom | lp = 0 A, after excursion of 5 A - 0 - mV

_ Ven Typ.—10] (S8 |Typ.+110] mv
Clamping Voltage Vx

Voo Typ.—110 0.8825 Typ.+110| mV

Power-On Time too OO#:Z:L ;faa:]r;es 90% of steady-state level, T;=25°C, 20 A present _ 35 _ us
Magnetic Coupling? - 12 - G/IA
Internal Filter Resistance3 Re(nT) 1.7 kQ

Device may be operated at higher primary current levels, I, and ambient, Ta, and internal leadframe temperatures, Top, provided that the Maximum
Junction Temperature, T j(max), is not exceeded.

21G=0.1mT.
3Re(n) forms an RC circuit via the FILTER pin.

COMMON THERMAL CHARACTERISTICS?

Min. Typ. Max. Units
Operating Internal Leadframe Temperature | Top |E range -40 - 85 °C

Value Units
Junction-to-Lead Thermal Resistance? Rgy. | Mounted on the Allegro ASEK 712 evaluation board 5 °C/W
Mounted on the Allegro 85-0322 evaluation board, includes the power con-
sumed by the board

1Additional thermal information is available on the Allegro website.

2The Allegro evaluation board has 1500 mm?2 of 2 oz. copper on each side, connected to pins 1 and 2, and to pins 3 and 4, with thermal vias connect-
ing the layers. Performance values include the power consumed by the PCB. Further details on the board are available from the Frequently Asked
Questions document on our website. Further information about board design and thermal performance also can be found in the Applications Informa-
tion section of this datasheet.

Junction-to-Ambient Thermal Resistance Reua 23 °C/wW

P - Allegro MicroSystems, Inc. 4
e m = 115 Northeast Cutoff, Box 15036
o - Worcester, Massachusetts 01615-0036 (508) 853-5000
A [ ] J
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

x05A PERFORMANCE CHARACTERISTICS T, =—40°C to 85°C', Cg = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -5 - 5 A
Sens Over full range of Ip Ty =25°C - 185 - mV/A
Sensitivity? L ge ol e ‘A
Senstop | Over full range of Ip 178 - 193 mV/A

Peak-to-peak, Tp= 25°C, 185 mV/A programmed Sensitivity,
Cg=4.7 nF, CqyT = open, 20 kHz bandwidth

. Peak-to-peak, T = 25°C, 185 mV/A programmed Sensitivity, _ _
Noise VNOISE(PP) | G, = 47 nF, Coyyyy = Open, 2 kHz bandwidth 20 mv

Peak-to-peak, T = 25°C, 185 mV/A programmed Sensitivity,

- 45 - mV

Cr = 11nF, Coyr = open, 50 kHz bandwidth - 75 - mv
Electrical Offset Voltage Voe lb=0A —40 - 40 mV
Total Output Error3 Eror lp=%5A, Ty =25°C - +1.5 - %

Device may be operated at higher primary current levels, |, and ambient temperatures, Top, provided that the Maximum Junction Temperature,
Ty(max)> is not exceeded.

2At —40°C Sensitivity may shift as much 9% outside of the datasheet limits.
3Percentage of Ip, with Ip = 5 A. Output filtered.

x20A PERFORMANCE CHARACTERISTICS T, =—40°C to 85°C", Cg = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -20 - 20 A
Sens Over full range of Ip Ty = 25°C - 100 - mV/A
Sensitivity2 A ge ol e '
Senstop | Over full range of Ip 97 - 103 mV/A
Peak-to-peak, Tp= 25°C, 100 mV/A programmed Sensitivity, _ 24 _ mv
Cg=4.7 nF, CoyT = open, 20 kHz bandwidth
. Peak-to-peak, T = 25°C, 100 mV/A programmed Sensitivity, _ _
Noise VNOISE®P) |, = 47 nF, Coyy = open, 2 kHz bandwidth 10 mv
Peak-to-peak, T = 25°C, 100 mV/A programmed Sensitivity, _ 40 _ mv
Cg =1 nF, Coyt = open, 50 kHz bandwidth
Electrical Offset Voltage Voe lb=0A -30 - 30 mV
Total Output Error3 Eror lp=%20 A, Ty = 25°C - +1.5 - %

Device may be operated at higher primary current levels, Ip, and ambient temperatures, Top, provided that the Maximum Junction Temperature,
T,(max), is not exceeded.

2At —40°C Sensitivity may shift as much 9% outside of the datasheet limits.
3Percentage of Ip, with Ip = 20 A. Output filtered.

x30A PERFORMANCE CHARACTERISTICS T, =—40°C to 85°C1, Cg = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -30 - 30 A
Sens Over full range of Ip, Ty = 25°C - 66 - mV/A
Sensitivity? A 9e ol p: A
Senstop | Over full range of Ip 64 - 68 mV/A

Peak-to-peak, Ty= 25°C, 66 mV/A programmed Sensitivity,
Cg=4.7 nF, CqyT = open, 20 kHz bandwidth

. Peak-to-peak, Ty = 25°C, 66 mV/A programmed Sensitivity, _ _
Noise VNOISE(PP) | G, = 47 NF, Coyyyy = open, 2 kHz bandwidth / mv

Peak-to-peak, T = 25°C, 66 mV/A programmed Sensitivity,

- 20 - mV

Ce = 11nF, Coyr = open, 50 kHz bandwidth - 35 - mv
Electrical Offset Voltage Voe lb=0A -30 - 30 mV
Total Output Error3 Eror Ip=%30A, Ty =25°C - +1.5 - %

Device may be operated at higher primary current levels, I, and ambient temperatures, Top, provided that the Maximum Junction Temperature,
T,(max), is not exceeded.

2At —40°C Sensitivity may shift as much 9% outside of the datasheet limits.

3Percentage of Ip, with I = 30 A. Output filtered.

P om Allegro MicroSystems, Inc. 5
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
Ip=5A, Sens = 185 mV/A unless otherwise specified
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
Ip=30A, Sens = 66 mV/A unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Definitions of Accuracy Characteristics

Sensitivity (Sens). The change in sensor output in response to a
1 A change through the primary conductor. The sensitivity is the
product of the magnetic circuit sensitivity (G/A) and the linear
IC amplifier gain (mV/G). The linear IC amplifier gain is pro-
grammed at the factory to optimize the sensitivity (mV/A) for the
full-scale current of the device.

Noise (Vyoisg)- The product of the linear IC amplifier gain
(mV/G) and the noise floor for the Allegro Hall effect linear IC
(=1 G). The noise floor is derived from the thermal and shot
noise observed in Hall elements. Dividing the noise (mV) by the
sensitivity (mV/A) provides the smallest current that the device is
able to resolve.

Linearity (E ). The degree to which the voltage output from
the sensor varies in direct proportion to the primary current
through its full-scale amplitude. Nonlinearity in the output can be
attributed to the saturation of the flux concentrator approaching
the full-scale current. The following equation is used to derive the
linearity:

100 {1_ A gain x % sat (Viout_full-scale amperes — ViouT(Q)) ;
2 (VIOUT_half—scale amperes — VIOUT(Q))
where Viout fuil-scale amperes = the output voltage (V) when the

sensed current approximates full-scale £Ip .

Symmetry (Egyy). The degree to which the absolute voltage
output from the sensor varies in proportion to either a positive
or negative full-scale primary current. The following formula is
used to derive symmetry:

100 VIOUT_+ full-scale amperes — VouT(Q)

VoutQ) — VIOUT_fﬁJll-Scale amperes

Quiescent output voltage (Vioyr(g))- The output of the sensor
when the primary current is zero. For a unipolar supply voltage,
itnominally remains at Vc/2. Thus, Vcc =5 V translates into
Viour(q) = 2-5 V. Variation in Vigyr(q) can be attributed to the
resolution of the Allegro linear IC quiescent voltage trim and
thermal drift.

Electrical offset voltage (Vo). The deviation of the device out-
put from its ideal quiescent value of V¢/ 2 due to nonmagnetic
causes. To convert this voltage to amperes, divide by the device
sensitivity, Sens.

Accuracy (Eyor). The accuracy represents the maximum devia-
tion of the actual output from its ideal value. This is also known
as the total ouput error. The accuracy is illustrated graphically in
the output voltage versus current chart at right.

Accuracy is divided into four areas:
e 0 A at 25°C. Accuracy of sensing zero current flow at 25°C,
without the effects of temperature.

e 0 A over A temperature. Accuracy of sensing zero current
flow including temperature effects.

o Full-scale current at 25°C. Accuracy of sensing the full-scale
current at 25°C, without the effects of temperature.

o Full-scale current over A temperature. Accuracy of sensing full-
scale current flow including temperature effects.

Ratiometry. The ratiometric feature means that its 0 A output,

Viour(q) (nominally equal to Vi/2) and sensitivity, Sens, are

proportional to its supply voltage, V. The following formula is

used to derive the ratiometric change in 0 A output voltage,

AViout(Qrat (%)

100 ( Vout@vee/ VIOUT(Q)SV)
Vel 5V

The ratiometric change in sensitivity, ASensg ot (%), is defined as:

Sensycc / Senssy
10| ———88

Vee/5V

Output Voltage versus Sensed Current
Accuracy at 0 A and at Full-Scale Current

Accuracy
Over ATemp erature

Increasing V,,,,(V)

Accuracy
25°C Only
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VIOUI'

Accuracy
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Accuracy.
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Ip(min)
.

Full Scale

Accuracy
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Definitions of Dynamic Response Characteristics

Propagation delay (tprop). The time required for the sensor
output to reflect a change in the primary current signal. Propaga-
tion delay is attributed to inductive loading within the linear IC
package, as well as in the inductive loop formed by the primary
conductor geometry. Propagation delay can be considered as a
fixed time offset and may be compensated.

Response time (tgrgpsponsg)- The time interval between

a) when the primary current signal reaches 90% of its final
value, and b) when the sensor reaches 90% of its output
corresponding to the applied current.

Rise time (t,). The time interval between a) when the sensor
reaches 10% of its full scale value, and b) when it reaches 90%
of its full scale value. The rise time to a step response is used to
derive the bandwidth of the current sensor, in which f(-3 dB) =
0.35/t,. Both t, and tyggponsg are detrimentally affected by eddy
current losses observed in the conductive IC ground plane.
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Primary Current
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Chopper Stabilization Technique

Chopper Stabilization is an innovative circuit technique that is
used to minimize the offset voltage of a Hall element and an asso-
ciated on-chip amplifier. Allegro patented a Chopper Stabiliza-
tion technique that nearly eliminates Hall IC output drift induced
by temperature or package stress effects. This offset reduction
technique is based on a signal modulation-demodulation process.
Modulation is used to separate the undesired dc offset signal from

This technique is made possible through the use of a BICMOS
process that allows the use of low-offset and low-noise amplifiers
in combination with high-density logic integration and sample
and hold circuits.

Regulator

-
|
the magnetically induced signal in the frequency domain. Then, : \ I
using a low-pass filter, the modulated dc offset i AL
g a low-pass filter, the modulated dc offset is suppressed Hall Element ! A QA2 | Low-Pass
while the magnetically induced signal passes through the filter. ,—:—? | 1 T Fiter
As a result of this chopper stabilization approach, the output >< : Amp %ié e —
voltage from the Hall IC is desensitized to the effects of tempera- I | § 1 >
ture and mechanical stress. This technique produces devices that > L I
have an extremely stable Electrical Offset Voltage, are immune to I ‘?I—T-q,% :
thermal stress, and have precise recoverability after temperature o1 |
cycling. /77
Concept of Chopper Stabilization Technique
Typical Applications
+5V +5V
T OVPEAK +
_ o L
BYP A
0.1 uF I VRESET 1
2N7002
e \Yelo} 8 8
2| 7 Uips VCC
1P+ VIOUT 5 7
IP+ VIOUT
Ip ACST712
} 3 Ip ACST712
|p_ FILTER s
a ip_ FILTER
- GND 4l1p-
"= &N
Application 3. This configuration increases gain to 610 mV/A
(tested using the ACS712ELC-05A).
Application 2. Peak Detecting Circuit iy
+5V + * *
Cavp _L R1
0.1 uF —|— 33 kQ
Cgyp —_
I - 2 Rey
= R2 100 kQ
o | 100K0
Yps VCC D1 Hips VCC =
2 viour[ T vor o g AtoD 2 b, viouT|—Your AN Fault
onverter o
B ACS712 B ACST712 . €y
3| o FILTER 3 p_ FLTEREE— L twvrass
o Lo 4|\ 5 T 1nF
P D GND g
L D1
= 1N914

Application 4. Rectified Output. 3.3 V scaling and rectification application
for A-to-D converters. Replaces current transformer solutions with simpler
ACS circuit. C1 is a function of the load resistance and filtering desired.
R1 can be omitted if the full range is desired.

Application 5. 10 A Overcurrent Fault Latch. Fault threshold set by R1 and
R2. This circuit latches an overcurrent fault and holds it until the 5 V rail is
powered down.

“llegro-
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with

2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Improving Sensing System Accuracy Using the FILTER Pin

In low-frequency sensing applications, it is often advantageous
to add a simple RC filter to the output of the sensor. Such a low-
pass filter improves the signal-to-noise ratio, and therefore the
resolution, of the sensor output signal. However, the addition of
an RC filter to the output of a sensor IC can result in undesirable
sensor output attenuation — even for dc signals.

Signal attenuation, AV yrt, is a result of the resistive divider
effect between the resistance of the external filter, Ry (see
Application 6), and the input impedance and resistance of the
customer interface circuit, Ryyrgc. The transfer function of this
resistive divider is given by:

RinTFC

Alarr = Viour Rg + RintrC

Even if Rg and Ryyrrc are designed to match, the two individual
resistance values will most likely drift by different amounts over

By

temperature. Therefore, signal attenuation will vary as a function
of temperature. Note that, in many cases, the input impedance,
Rintre» of a typical analog-to-digital converter (ADC) can be as
low as 10 kQ.

The ACS712 contains an internal resistor, a FILTER pin connec-
tion to the printed circuit board, and an internal buffer amplifier.
With this circuit architecture, users can implement a simple

RC filter via the addition of a capacitor, Cy (see Application 7)
from the FILTER pin to ground. The buffer amplifier inside of
the ACS712 (located after the internal resistor and FILTER pin
connection) eliminates the attenuation caused by the resistive
divider effect described in the equation for AV 1. Therefore, the
ACS712 device is ideal for use in high-accuracy applications
that cannot afford the signal attenuation associated with the use
of an external RC low-pass filter.

Pin3 Pin4
P- 1P

Application 6. When a low pass filter is constructed
externally to a standard Hall effect device, a resistive
divider may exist between the filter resistor, Rg and
the resistance of the customer interface circuit, Riytrc-
This resistive divider will cause excessive attenuation,
as given by the transfer function for AVprt.

0.1 uF

Resistive Divider
V Input

Application
Interface
Circuit

Dynamic Offset
Cancellation

Low Pass Filter

2
2 Rintre

VA

cr —
1nF 7

Application 7. Using the FILTER pin
provided on the ACS712 eliminates the
attenuation effects of the resistor divider
between R and Rytgc, shown in Appli-
cation 6.

Dynamic Offset
Cancellation

Allegro ACS712

Buffer Amplifier
and Resistor

Signal
Recovery

Input

Application
Interface
Circuit

<
5, Rintrc

GND FILTER
Pin5 Pin & -
T 1nF
Allegro MicroSystems, Inc. 1 1

115 Northeast Cutoff, Box 15036
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with

2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Package LC, 8-pin SOIC

5.00
4.80

Preliminary dimensions, for reference only

Dimensions in millimeters

U.S. Customary dimensions (in.) in brackets, for reference only

(reference JEDEC MS-012 AA)

Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
Terminal #1 mark area

[

6.20 | .244
5.80 [ .228

197

g
189

0°

]

010
.007

.~ 025
0417

)

4.00
3.80

157
150

)

1.27
0.40

.050
016

5]

i
—»i l«— [025 [010]

| 1
8)(Q f 3 \ l SEATING "!L;SEATING PLANE
[&To010041] ¢] Y vy PiaNe GAUGE PLANE
s [ ]— |- ]
_, 0.10 [004}
Package Branding % §73
Two alternative patterns are used @S
El [6]
[4]
ACS Allegro Current Sensor ACS Allegro Current Sensor
712 Device family number 712 Device family number
T Indicator of 100% matte tin leadframe plating ACS712T T Indicator of 100% matte tin leadframe plating
ACS712T R Operating ambient temperature range code RLCPPP R Operating ambient temperature range code
RLCPPP LC Package type designator i LC Package type designator
YYWWA PPP Primary sensed current PPP Primary sensed current
YY Date code: Calendar year (last two digits) yyww L..L Lot code
ww Date code: Calendar week YY Date code: Calendar year (last two digits)
A Date code: Shift code ww Date code: Calendar week

The products described herein are manufactured under one or more
of the following U.S. patents: 5,045,920, 5,264,783, 5,442,283,
5,389,889, 5,581,179, 5,517,112; 5,619,137, 5,621,319; 5,650,719,
5,686,894, 5,694,038, 5,729,130, 5,917,320, and other patents
pending.

Allegro MicroSystems, Inc. reserves the right to make, from time
to time, such departures from the detail specifications as may be

required to permit improvements in the performance, reliability,

or manufacturability of its products. Before placing an order,

the user is cautioned to verify that the information being relied
upon is current. The information included herein is believed to
be accurate and reliable. However, Allegro MicroSystems, Inc.
assumes no responsibility for its use; nor for any infringement of
patents or other rights of third parties which may result from its
use.

Copyright ©2006, Allegro MicroSystems, Inc.

For the latest version of this document, go to our website at:
www.allegromicro.com
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SENSITIVE HALL-EFFECT SWITCHES
FOR HIGH-TEMPERATURE OPERATION

SUPPLY
GROUND
OUTPUT

Dwg. PH-003A

Pinning is shown viewed from branded side.

ABSOLUTE MAXIMUM RATINGS

at T, = +25°C

Supply Voltage, V.. .cooovniiiiinen 28V
Reverse Battery Voltage, V. «.ovvno. 35V
Magnetic Flux Density, B .......... Unlimited
Output OFF Voltage, V| .ooovreininnns 28V
Reverse Output Voltage, V ....co..... 05V
Continuous Output Current, I . ...... 25 mA
Operating Temperature Range, T,

Suffix ‘E—"...cccevnnenn -40°C to +85°C

Suffix ‘L—"...cccooeunee -40°C to +150°C
Storage Temperature Range,

Ty -65°C to +170°C

These Hall-effect switches are monolithic integrated circuits with
tighter magnetic specifications, designed to operate continuously over
extended temperatures to +150°C, and are more stable with both
temperature and supply voltage changes. The unipolar switching
characteristic makes these devices ideal for use with a simple bar or rod
magnet. The four basic devices (3141, 3142, 3143, and 3144) are
identical except for magnetic switch points.

Each device includes a voltage regulator for operation with supply
voltages of 4.5 to 24 volts, reverse battery protection diode, quadratic
Hall-voltage generator, temperature compensation circuitry, small-
signal amplifier, Schmitt trigger, and an open-collector output to sink
up to 25 mA. With suitable output pull up, they can be used with
bipolar or CMOS logic circuits. The A3141- and A3142— are im-
proved replacements for the UGN/UGS3140—; the A3144— is the
improved replacement for the UGN/UGS3120-.

The first character of the part number suffix determines the device
operating temperature range. Suffix ‘E—" is for the automotive and
industrial temperature range of -40°C to +85°C. Suffix ‘L—’ is for the
automotive and military temperature range of -40°C to +150°C. Three
package styles provide a magnetically optimized package for most
applications. Suffix ‘LT’ is a miniature SOT89/TO-243AA transistor
package for surface-mount applications; suffix ‘~“UA’ is a three-lead
ultra-mini-SIP.

FEATURES and BENEFITS

Superior Temp. Stability for Automotive or Industrial Applications
4.5V to 24 V Operation ... Needs Only An Unregulated Supply
Open-Collector 25 mA Output ... Compatible with Digital Logic
Reverse Battery Protection

Activate with Small, Commercially Available Permanent Magnets
Solid-State Reliability

Small Size

Resistant to Physical Stress

Always order by complete part number, e.g.,| A3141ELT|.

S Allegro

‘ulE P MicroSystems, Inc.
| L4



3141 turu 3144
SENSITIVE
HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

FUNCTIONAL BLOCK DIAGRAM

i Vee

REG.

-

>

® OUTPUT

(@ GROUND

Dwg. FH-005-2

ELECTRICAL CHARACTERISTICS at V. = 8 V over operating temperature range.

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Supply Voltage Ve Operating 4.5 — 24 \Y,
Output Saturation Voltage Vout(saT) lout =20 mA, B > Bop — 175 400 mV
Output Leakage Current loFF Vour =24V, B <Bgp — <1.0 10 HA
Supply Current lcc B < Bgrp (Output OFF) — 4.4 9.0 mA
Output Rise Time t, R, =820 Q, C. =20 pF — 0.04 2.0 us
Output Fall Time t R =820 Q, C_ =20 pF — 0.18 2.0 us
MAGNETIC CHARACTERISTICS in gauss over operating supply voltage range.
Part Numbers*
A3141- A3142- A3143- A3144-

Characteristic Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.
Bop at Ta=25°C 50 100 160 130 180 230 220 280 340 70 — 350

over operating temp. range 30 100 175 115 180 245 205 280 355 35 — 450
Brp at Ta=25°C 10 45 130 75 125 175 165 225 285 50 — 330

over operating temp. range 10 45 145 60 125 190 150 225 300 25 — 430
Bhys at Ta=25°C 20 55 80 30 55 80 30 55 80 20 55 —

over operating temp. range 20 55 80 30 55 80 30 55 80 20 55 —

NOTES:

Typical values are at Ty =+25°C and Vec =8 V.

Bop = operate point (output turns ON); Bgp = release point (output turns OFF); Byys = hysteresis (Bop - Brp).
1 gauss (QG) is exactly equal to 0.1 millitesla (mT).
*Complete part number includes a suffix to identify operating temperature range (E- or L-) and package type ( -LT or -UA).

iAllegro-

MicroSystems, Inc.

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 (508) 853-5000
Copyright © 1993, 2002 Allegro MicroSystems, Inc.
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SENSITIVE

HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

400

300

200

SWITCH POINT IN GAUSS

100

10

8.0

6.0

4.0

SUPPLY CURRENT IN mA

2.0

TYPICAL OPERATING CHARACTERISTICS

A3142—- SWITCH POINTS OUTPUT SATURATION VOLTAGE
300
louT =20mA
Vs EI v:: 4524V
£
é 200 ]
OPERATE POINT E
0
>
z
)
'_
< 100
RELEASE POINT z
'_
&
0

.50 .25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
AMBIENT TEMPERATURE IN °C AMBIENT TEMPERATURE IN °C
Dwg. GH-044 Dwg. GH-040-1
SUPPLY CURRENT SUPPLY CURRENT
7.0
\ | —
Vee =8V
wz Bop
——

< 60 ~

B>B £

oP z \\
[
=4
w
[od
g
B<Bgp 3 so \\
> \
T
o
2 S~
T, = +25°C \
IL \ B<B
4.0 \\_ RP
5 10 15 20 25 50 25 0 25 50 75 100 125 150
SUPPLY VOLTAGE IN VOLTS AMBIENT TEMPERATURE IN °C
Dwg. GH-041-1 Dwg. GH-039-1

* Complete part number includes a suffix denoting operating temperature range (E- or L-) and package type ( -LT, -U, or -UA).
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SENSITIVE

HALL-EFFECT SWITCHES

FOR HIGH-TEMP. OPERATION

SENSOR LOCATIONS
(£0.005” [0.13 mm] die placement)

Suffix “LT”

ACTIVE AREA DEPTH
0.0305" "
0.089
0.775 mm —> 2.26 mm -
NOM S +
0.043"
E 1.09 mm

It

Dwg. MH-008-2D

Suffix “UA”

ACTIVE AREA DEPTH

0.0195" "
—- % 050 mm 20(.)(7)8rim .
NOM ’

0.055"
| A 1.39 mm
BRANDED
1 2 3

SURFACE

Dwg. MH-011-10A

TYPICAL OPERATING CHARACTERISTICS (cont.)

CHANGE IN OPERATE POINT

20

15

T, =+25°C

10

CHANGE IN OPERATE POINT IN GAUSS

5.0
0 —
[ —
-5.0
0 5 10 15 20 25

SUPPLY VOLTAGE IN VOLTS

Dwg. GH-042-1

OPERATION

The output of these devices (pin 3) switches low when the magnetic field
at the Hall sensor exceeds the operate point threshold (B;). At this point, the
output voltage is Voursany When the magnetic field is reduced to below the
release point threshold (Bg,), the device output goes high. The difference in
the magnetic operate and release points is called the hysteresis (Bhys) of the
device. This built-in hysteresis allows clean switching of the output even in
the presence of external mechanical vibration and electrical noise.

Extensive applications information for Hall-effect sensors is available in:
* Hall-Effect IC Applications Guide, Application Note 27701,
* Hall-Effect Devices: Soldering, Gluing, Potting, Encapsulating, and Lead
Forming, Application Note 27703.1;
* Soldering of Through-Hole Hall-Sensor Dervices, Application Note 27703;
and
* Soldering of Surface-Mount Hall-Sensor Devices, Application Note 27703.2.

All are provided in Allegro Electronic Data Book, AMS-702. or at
www.allegromicro.com

iAllegro-
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SENSITIVE

HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

PACKAGE DESIGNATOR ‘LT’
(SOT89/TO-243AA)

Dimensions in Inches Dimensions in Millimeters
(for reference only) (controlling dimensions)
0.181 0.063 4.60 1.60
0173 " 0.055 “0 0173 T 4.40 — "] 1.40 ~
0.072 1.83 0.44
0.064# [ o038 1.62 h ﬂ 035
i — ; ' 77 — ;
0.167 8(1)83 8832 4.25 2.60 2.29
0.155 : - 3.94 2.29 2.13
l 1 2 3 ¥ l \L [J [J v
\ 4 Lo 0189 L 4\L 0.48
0.047 4 0.0142 1201 T 0.36
0.035 | ‘ 0.0221 0.89 Bl 0.56
0.0173 0.44
0.059_ . 150
BSC "1 0 1T8 BSC — i 3 &) \
4" ésc rﬁ Dwg. MA-009-3A in 4" BSC rﬁ Dwg. MA-009-3A mm
0.098 25
0.079 |* 2.0 ’I
! v ! i
T T ] T T
B i | o.o31T B i 1]os T
I ! ] ! I
Pooa TO.lOZ N Tz.e
! I A
'~~'.-' 0.181 L ,d Y4
| : : | : |
2 . 0 047 l 1
0. 028 H H 0.031
TypP TYP TYP
Pads 1, 2, 3, and A — Standard SOT89 Layout Pads 1, 2, 3, and A — Standard SOT89 Layout
Pads 1, 2, 3, and B — Low-Stress Version . Pads 1, 2, 3, and B — Low-Stress Version
Pads 1, 2, and 3 only — Lowest Stress, But Not Self Aligning Pads 1, 2, and 3 only — Lowest Stress, But Not Self Aligning
Dwg. MA-012-3in Dwg. MA-012-3 mm

NOTES: 1. Exact body and lead configuration at vendor’s option within limits shown.
2. Suppliedin bulk pack (500 pieces per bag) or add "TR" to part number for tape and reel.
3. Only low-temperature (<240°C) reflow-sol dering techniques are recommended for SOT89 devices.

www.allegromicro.com
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SENSITIVE

HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

PACKAGE DESIGNATOR ‘UA’

Dimensions in Inches Dimensions in Millimeters
(controlling dimensions) (for reference only)
¢ 0.164 ) 4.17

0.159 4.04 e

v v

F_JT_J - .!. F]
PN - 1.57
45 | 0.058 45° | 1.47

t |
|

|
IT A { LT - :

0.122 ™ 3.10 i
Ll i

0.117 J - 2.97 L
¢ 45° ¢ 45°

A | A |
0.085 |1| |2| |s| 0031w 216 |1 |2 |3 079 &
MAX I I MAX | |
iyl [ L1y Lol (] N
0.640 | ‘ | | 00173 16.26 | | | lg_ 044
0.600 0.0138 15.24 0.35
i i T T i
SEE NOTE | T_.T ¢ 0-0189 SEE NOTE H—pt | e 0.48
J_ J_ 0.0142 J_ J_ 0.36
I

0 050 _,I 1.27 I‘_
BSC BSC Dwg. MH-014E mm

Dwg. MH-014E in

Radial Lead Form (order A314xxUA-LC)
NOTES: 1. Tolerances on package height and width represent ‘
allowable mold offsets. Dimensions given are
measured at the widest point (parting line). '
2. Exact body and lead configuration at vendor’s option ,f’|‘ |
within limits shown.
3. Height does not include mold gate flash.

4. Recommended minimum PWB hole diameter to clear . '2 T
transition areais 0.035" (0.89 mm). ! 0.108"
5. Where no tolerance is specified, dimension is nominal. 0.620" ! (274 mm)
i i i 0.500"
6. Suppliedin bulk pack (500 pieces per bag). (157 mm ‘
12.7 mm) T
L l

| | |
0.100"

(2.5 mm) Dwg. MH-026

NOTE: Lead-form dimensions are the nominals produced on the
forming equipment. No dimensional toleranceisimplied or
guaranteed for bulk packaging (500 pieces per bag).

alBln
ll 115 Northeast Cutoff, Box 15036
-] Worcester, Massachusetts 01615-0036 (508) 853-5000
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SENSITIVE

HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

HALL-EFFECT SENSORS

UNIPOLAR HALL-EFFECT DIGITAL SWITCHES
Partial Operate Release Hysteresis Replaces
Part Point (G) Point (G) (G) Oper. and
Number Over Oper. Voltage & Temp. Range Temp. Packages Comments
A3121x 220 to 500 80 to 410 60 to 150 E, L LT, UA 3019, 3113, 3119
A3122x 260 to 430 120 to 360 70 to 140 E, L LT, UA
A3123x 230 to 470 160 to 330 70 to 140 E, L LT, UA
A3141x 30to 175 10 to 145 20 to 80 E, L LT, UA 3040, 3140
A3142x 115 to 245 60 to 190 30 to 80 E, L LT, UA
A3143x 205 to 355 150 to 300 30 to 80 E, L LT, UA
A3144x 35 to 450 2510 430 >20 E, L LT, UA 3020, 3120
A3161E <160 (Typ 130) =>30 (Typ 110) 510 80 E LT, UA 2-wire operation
A3163E <160 (Typ 98) >30 (Typ 79) 510 40 E LT, UA 2-wire
A3240x <50 (Typ 35) >5 (Typ 25) Typ 10 E, L LH, LT, UA chopper stabilized
A3250x <50 to >350 5t0 35 J, L UA programmable, chopper stabilized
A3251x <50 to >350 5t0 35 J, L UA programmable, chopper stabilized
A3361E <125 >40 5 to 30 E  LH,LT,UA 2Wire chopper stabilized,
output normally high
A3362E <125 >40 5t0 30 E  LHLT,UA 2Wire chopper stabilized,
output normally low
MICROPOWER OMNIPOLAR HALL-EFFECT DIGITAL SWITCHES
Partial Operate Release Hysteresis Average
Part Points (G) Points (G) (G) Oper. Supply
Number Over Oper. Voltage & Temp. Range Temp. Packages Current (UA)
A3209E >-60, <60 <-5,>5 Typ 7.7 E LH, UA <425 (Typ 145)
A3210E >-60, <60 <-5,>5 Typ 7.7 E LH, UA <60 (Typ 8.8)
A3212E >-55, <55 <-10, >10 Typ. 8 E LH, UA <10 (Typ 4.2)
BIPOLAR HALL-EFFECT DIGITAL SWITCHES
Partial Operate Release Hysteresis Replaces
Part Point (G) Point (G) (G) Oper. and
Number Over Oper. Voltage & Temp. Range Temp. Packages Comments
UGx3132 <95 (Typ 32) >-95 (Typ-20) >30 (Typ 52) KL, S LT, UA 3030, 3130, 3131
UGx3133 <75 (Typ 32) >-75(Typ-20) >30 (Typ 52) KL, S LT, UA
UGx3134 -40 to 50 -50 to 40 510 55 E, L LT, UA
A3260x <30 (Typ 10) >-30 (Typ-10) Typ 20 E, L LH, LT, UA 2 wire, chopper stabilized

Notes: 1) Typical data is at Tp = +25°C and nominal operating voltage.
2) “x” = Operating Temperature Range [suffix letter or (prefix)]: S (UGN) = -20°C to +85°C, E = -40°C to +85°C,
=-40°C to +115°C, K (UGS) = -40°C to +125°C, L (UGL) = -40°C to +150°C.

www.allegromicro.com
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SENSITIVE

HALL-EFFECT SWITCHES
FOR HIGH-TEMP. OPERATION

The products described herein are manufactured under one or more
of the following U.S. patents: 5,045,920; 5,264,783; 5,442,283;
5,389,889; 5,581,179; 5,517,112; 5,619,137; 5,621,319; 5,650,719;
5,686,894; 5,694,038; 5,729,130; 5,917,320; and other patents
pending.

Allegro MicroSystems, Inc. reserves the right to make, fromtime to
time, such departures from the detail specifications as may be required
to permit improvements in the performance, reliability, or
manufacturability of its products. Before placing an order, the user is
cautioned to verify that the information being relied upon is current.

Allegro products are not authorized for use as critical components
in life-support appliances, devices, or systems without express written
approval.

The information included herein is believed to be accurate and
reliable. However, Allegro MicroSystems, Inc. assumes no responsibil-
ity for its use; nor for any infringements of patents or other rights of
third parties that may result fromits use.

AT W RJ MicroSystems, Inc.
| L4
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperature sensors

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

Capacitive-type humidity and temperature module/sensor

1
Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperature sensors
1. Feature & Application:
* Full range temperature compensated * Relative humidity and temperature measurement
* Calibrated digital signal  *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability.Its sensing elements is connected with 8-bit single-chip
computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite
coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable DHT22 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model DHT22

Power supply 3.3-6V DC

Output signal digital signal via single-bus

Sensing element Polymer capacitor

Operating range humidity 0-100%RH; temperature -40~80Celsius
Accuracy humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius
Resolution or sensitivity | humidity 0.1%RH; temperature 0.1Celsius
Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH/year

Sensing period Average: 2s

Interchangeability fully interchangeable

Dimensions small size 14*18*5.5mm; big size 22*28*5Smm

4. Dimensions: (unit----mm)

1) Small size dimensions: (unit----mm)

Thomas Liu (Business Manager)

Email: thomasliu198518@yahoo.com.cn
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperature sensors
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Pin sequence number: 12 3 4 (from left to right direction).

Pin Function

1 VDD----power supply
2 DATA--signal

3 NULL

4 GND
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5. Electrical connection diagram:

vDD

' DHT22 Pin

MCU | —

4Pin

GND

3Pin---NC, AM2302 is another name for DHT22

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3.3-6V DC. When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal
Single-bus data is used for communication between MCU and DHT22, it costs SmS for single time
communication.

Data is comprised of integral and decimal part, the following is the formula for data.

DHT?22 send out higher data bit firstly!

DATA=8 bit integral RH data+8 bit decimal RH data+8 bit integral T data+8 bit decimal T data+8 bit check-sum
If the data transmission is right, check-sum should be the last 8 bit of "8 bit integral RH data+8 bit decimal RH
data+8 bit integral T data+8 bit decimal T data".

When MCU send start signal, DHT22 change from low-power-consumption-mode to running-mode. When MCU

finishs sending the start signal, DHT22 will send response signal of 40-bit data that reflect the relative humidity
5
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and temperature information to MCU. Without start signal from MCU, DHT22 will not give response signal to
MCU. One start signal for one time's response data that reflect the relative humidity and temperature information
from DHT22. DHT22 will change to low-power-consumption-mode when data collecting finish if it don't receive
start signal from MCU again.
1) Check bellow picture for overall communication process:

Host computer send out

start signal. Data transmission finished,
Sglksor send out and RL pull up bus's voltage
response signal. Output data: 1bit"0" for next transmission
—= IHRF  e— —-lﬁmqﬁuﬁ f—  — ¥ag'o' he | gt
| ks | | i | N | _ | E&
|

=l HEERI b
RSB H:
EWES DHT{E 5
Pull up and wait Host's $1 S*or‘s signal %utput data: 1bit "1"

response from sensor Sensor pull down

bus's voltage

Pull up voltage and
ready for sensor's output.

SiYgle—bus output

2) Step 1: MCU send out start signal to DHT22

Data-bus's free status is high voltage level. When communication between MCU and DHT22 begin, program of
MCU will transform data-bus's voltage level from high to low level and this process must beyond at least 1ms to
ensure DHT22 could detect MCU's signal, then MCU will wait 20-40us for DHT22's response.

Check bellow picture for step 1:
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Host computer send start signal Sensor send out response signal
and keep this signal at least 1ms and keep this signal 80us
A

Host pul up voltage
-and wait sepnsor's response Sensor pull up bup's voltage

80us
‘-7(-_1(' - - . --------------------------l_‘J'-_;;'-3'+.-‘-.--féﬂ-.-iféﬂ-.--.-_.-i'»_:-i -------

DHTRE |o—
|

GND e |

; | | = |
. e DH TR f5 5
PR —e mgsamETe o s
oS EHH:
=5 DHT{E 5
Signal from host Start data transmissi

Signal from sensor

Single-bus signal

Step 2: DHT22 send response signal to MCU
When DHT22 detect the start signal, DHT22 will send out low-voltage-level signal and this signal last 80us as
response signal, then program of DHT22 transform data-bus's voltage level from low to high level and last 80us

for DHT22's preparation to send data.

Check bellow picture for step 2:
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Start transmit 1bit data Start transmit next bit data

26-28us voltage-length means data "0"

_-'4 26us—28us i"-_

_ S e . | _

|
& F—bith
) /
|
|

VCC--------& --:T_L'&:.J .................

5
GNI}. _______________ I[_'.-'_..:..;--_;i-_ Crrge e ..___.! ______________________ i

. | 1bicFFEs |
iﬂ'ﬁ —-"r a0us |"-—

E—— : i
s DHT S
-

Host signal Sesnor's signal

RS L&HH:

Single-bus signal

Step 3: DHT22 send data to MCU

When DHT22 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us, the
following high-voltage-level signal's length decide the bitis "1" or "0".

Check bellow picture for step 3:
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70us voltage-length means 1bit data "1"

Start transmit 1bit data Start trapsmit next bit data

e TF—bitHi5

e

Host signal Sesnor's signal

Single-bus signal

If signal from DHT22 is always high-voltage-level, it means DHT22 is not working properly, please check the
electrical connection status.

7. Electrical Characteristics:

Item Condition Min Typical Max Unit
Power supply | DC 3.3 5 6 \Y
Current supply | Measuring 1 1.5 mA

Stand-by 40 Null 50 uA
Collecting Second 2 Second
period

*Collecting period should be : >2 second.
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8. Attentions of application:

(1) Operating and storage conditions

We don't recommend the applying RH-range beyond the range stated in this specification. The DHT22 sensor
can recover after working in non-normal operating condition to calibrated status, but will accelerate sensors'
aging.
(2) Attentions to chemical materials

Vapor from chemical materials may interfere DHT22's sensitive-elements and debase DHT22's sensitivity.
(3) Disposal when (1) & (2) happens

Step one: Keep the DHT22 sensor at condition of Temperature 50~60Celsius, humidity <10%RH for 2 hours;

Step two: After step one, keep the DHT22 sensor at condition of Temperature 20~30Celsius, humidity

>70%RH for 5 hours.
(4) Attention to temperature's affection

Relative humidity strongly depend on temperature, that is why we use temperature compensation technology to
ensure accurate measurement of RH. But it's still be much better to keep the sensor at same temperature when
sensing.

DHT?22 should be mounted at the place as far as possible from parts that may cause change to temperature.
(5) Attentions to light

Long time exposure to strong light and ultraviolet may debase DHT22's performance.
(6) Attentions to connection wires

The connection wires' quality will effect communication's quality and distance, high quality shielding-wire is
recommended.
(7) Other attentions

* Welding temperature should be bellow 260Celsius.

* Avoid using the sensor under dew condition.

* Don't use this product in safety or emergency stop devices or any other occasion that failure of DHT22 may
cause personal injury.
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8 BIT SHIFT REGISTER WITH OUTPUT LATCHES (3 STATE)

s HIGH SPEED
fMax =55 MHz (TYP.) AT Vcc =5V
s LOW POWER DISSIPATION
lcc =4 pA(MAX.) AT Ta=25°C
s HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Ve (MIN.)
s OUTPUT DRIVE CAPABILITY B1R F1R
15 LSTTL LOADS FOR QATO QH (Plastic Package) (Ceramic Package)
10 LSTTL LOADS FOR QH’

s SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL =6 mA (MIN.) FOR QA TO QH m
|loH] =loL =4 mA (MIN.) FOR QH’
s BALANCED PROPAGATION DELAYS M1R CiR
tPLH = tPHL (Micro Package) (Chip Carrier)
= WIDE OPERATING VOLTAGE RANGE ORDER CODES -
Vee (OPR)=2VTO6 V M54HC595F 1R M74HC595M1R
x PIN AND FUNCTION COMPATIBLE M74HC595B1R M74HC595C1R

WITH LSTTL 54/74LS595

PIN CONNECTIONS (top view)

a8 ] Ve
Qac E QA
DESCRIPTION o B q s
The M54/74HC595 is a high speed CMOS 8-BIT ae [ I
SHIFT REGISTERS/OUTPUT LATCHES (3- of [ i Rrex
STATE) fabricated in silicon c*MOS technology. It
has the same high speed performance of LSTTL o6 [ ] scx
combined with true CMOS low power consumption. aH ] [ Seii
This device contains an 8-bit serial-in, parallelout
shift register that feeds an 8-bit D-type storage reg- ono [ P QK
ister. The storage register has 8 3-STATE outputs. T
Separate clocks are provided for both the shift reg-
ister and the storage register. sa283
The shift register has a direct-overriding clear, serial /I
input, and serial output (standard) pins for cascad- ao b wd st
ing. Both the shift register and storage register use ae s od &
positive-edge triggered clocks. If both clocks are e Os WO we
connected together, the shift register state will al- ar [07 =[] Rer
ways be one clock pulse ahead of the storage reg- ac [e wf] scx
Ser N - A RAE
All inputs are equipped with protection circuits NG Internal P
against static discharge and transient excess volt- Connection z % e zi3
age.
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M54/M74HC595

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Veo ?"1
i
|

TRUTH TABLE

IN_PUTS — OUTPUT
SI SCK SCLR RCK G
X X X H QA THRU QH OUTPUTS DISABLE
X X X L QA THRU QH OUTPUTS ENABLE
X X L X X SHIFT REGISTER IS CLEARED
L J— H X X FIRST STAGE OF S.R. BECOMES "L” OTHER STAGES
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY
H H X X FIRST STAGE OF S.R. BECOMES "H” OTHER STAGES
J_ STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY
X —|_ H X X STATE OF S.R IS NOT CHANGED
X X X J_ X S.R. DATA IS STORED INTO STORAGE REGISTER
X X X —|_ X STORAGE REGISTER STATE IS NOT CHANGED
X:DONT CARE
LOGIC DIAGRAM
SERIAL IN—%
ERIAL 8-STAGE 9 SERIAL OUT
SCK 11 SHIFT REGISTER oM
SCLR 10|
RCK — 12 8-BIT

STORAGE REGISTER

13 3- STATE =
— BUFFER :stu% ::

15| 1| z[ a] t.l 5| el 1[
QA OB GC QD QE QF QG QH

@f

PARALLEL OUTPUTS
5-10070

213 [Ny 5GS-THOMSON
’l MICROELECTRONICS




M54/M74HC595

LOGIC DIAGRAM

D

Z=m e
g1 M P ow
scK
n
sex — o>
Rek 2>

G 13D D

TIMING CHART

sev ML MU UL LU
51 - 1
Rk My yuimnnmnmn -
s ] | L
5 , | I R
S == | E—
@8 ~"77" <)
ec 7777 1 ==
ab "7 | =4
EL ===
eF 77T 1 =<
ec ___ ] | | ESNEC
aw _ T | ><><]
an
{NOTE) : HIGH {MPEDANCE s-10071
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M54/M74HC595

PIN DESCRIPTION IEC LOGIC SYMBOL

PIN No SYMBOL | NAME AND FUNCTION - 15}
1,2,3,4,5 | QAtoQH | Data Outputs L
RCK =2 _we2
6,715 — oy
9 QH’ Serial Data Outputs SCLR 1) R
S5CK —L—ICy /e
10 SCLR Shift Register Clear = = -
Input s v Tw 3 51)5’ QA
1
11 SCK Shift Register Clock @ °°
QcC
_ Input Ol
13 G Output Enable Input G
14 Sl Serial Data Input E-"; ar
B
12 RCK Storage Register Clock ) ac
Input 0 3 QH
) I
8 GND Ground (0V)
16 Vce Positive Supply Voltage terea
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5 to +7 V
\ DC Input Voltage -0.5to Vcc + 0.5 Vv
Vo DC Output Voltage -0.51t0 Vcc + 0.5 \%
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Current Per Output Pin QA-QH +35 mA
lo DC Output Current Per Output Pin QH’ +25 mA
Icc or lenp | DC Ve or Ground Current + 70 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature -65 to +150 °c
To Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functiona operation under these condtion isnotimplied.
(*) 500 mw: 0165 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2t06 \
\ Input Voltage 0 to Vce Vv
Vo Output Voltage 0to Vcc \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, tf Input Rise and Fall Time Vee =2V 0 to 1000 ns

Vcc =45V 0 to 500

Vec =6V 0 to 400

4/13 .
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M54/M74HC595

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ynit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. |Max. |Min. [Max. [Min. |Max.
v High Level Input | 2.0 15 15 15
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vo | High Level 20 |\, - 19 | 20 1.9 1.9
Output Voltage 4.5 Vi 10=-20 pA 4.4 4.5 4.4 4.4
(for QHoutput) 77071 o 59 | 6.0 5.9 5.9 v
45 | ViL |1o=-40 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 5.68 | 5.8 5.63 5.60
Vou | High Level 20|, _ 19 | 20 1.9 1.9
Output Voltage 45 VlIH_ l0=-20 LA | 44 45 4.4 4.4
(for QA to QH 6.0 | or 59 | 6.0 5.9 5.9 v
outputs)
45 | ViL |1o=-6.0 mA| 4.18 | 4.31 413 4.10
6.0 lo=-7.8 mA| 5.68 | 5.8 5.63 5.60
Vo | Low Level Output | 2.0, _ 00 | 0.1 0.1 0.1
| =
Voltage 45 |\, | l0=20pA 00 | 01 0.1 0.1
(for QH output) - Fe'571 o 00 | 01 0.1 o1 | VY
45 | ViL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
VoL | Low Level Output | 2.0 |, _ 0.0 | 0.1 0.1 0.1
Voltage 45 |\, | 107 20pA 00 | 01 0.1 0.1
(for QA to QH 6.0 | or 00 | 01 0.1 o1 | V
outputs)
45 | ViL |lo= 6.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 7.8 MA 0.18 | 0.26 0.33 0.40
Iy Input Leakage 6.0 V| = Vcc or GND +0.1 +1 +1 HA
Current '
loz 3 State Output 6.0 Vi =V or ViL +0.5 15 +10 HA
Off State Current "~ Vo = Vcc or GND
Icc Quiescent Supply | 6.0 | Vi = Vcc or GND 4 40 80 HA
Current
LN7 S65-THOMSON 513
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M54/M74HC595

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter vee | L Ta=25°C -40 to0 85 °C |-5510 125 °C| ynit
) | (oF) 54HC and 74HC 74HC 54HC
Min. [ Typ. |Max. |Min. [Max. [Min. |Max.
tTLH Output Transition | 2.0 25 60 75 90
trie | Time (Qn) 45 | 50 7 12 15 18 ns
6.0 10 13 15
treH Output Transition | 2.0 30 75 95 115
tTHL Time (QH") 45 | 50 8 15 19 23 ns
6.0 7 13 16 20
tPLH Propagation 2.0 45 125 155 190
tPHL Delay Time 45 | 50 15 25 31 38 ns
(SCK - QH) 6.0 13 21 26 32
tpLH Propagation 2.0 60 175 220 265
tPHL Delay Time 45 | 50 18 35 44 53 ns
(SCLR - QH) 6.0 15 30 37 45
tPLH Propagation 2.0 60 150 190 225
tPHL Delay Time 45 | 50 20 30 38 45 ns
(RCK - Qn) 6.0 17 | 26 32 38
2.0 75 190 240 285
45 | 150 25 | 38 48 57 ns
6.0 22 32 41 48
tpzL 3 State Output 2.0 45 135 170 205
tpzH Enable Time 45 | 50 |RL=1KQ 15 27 34 41 ns
6.0 13 23 29 35
2.0 60 175 220 265
45 | 150 | RL=1KQ 20 35 44 53 ns
6.0 17 30 37 45
trLz 3 State Output 2.0 30 150 190 225
tpHz Disable Time 45 | 50 |RL=1KQ 15 30 38 45 ns
6.0 14 26 32 38
fmax Maximum Clock 2.0 6.0 17 4.8 4
Frequency 45 | 50 30 | 50 24 20 ns
6.0 35 59 28 24
2.0 5.2 14 4.2 3.4
45 | 150 26 | 40 21 17 ns
6.0 31 45 25 20
tw(H) Minimum Pulse 2.0 17 75 95 110
Width 45 | 50 6 15 19 22 ns
(SCK, RCK) 6.0 6 13 16 19
twiw) Minimum Pulse 2.0 20 75 95 110
Width 45 | 50 6 15 19 22 ns
(SCLR) 6.0 6 13 16 19
ts Minimum Set-up 2.0 25 50 65 75
Time 45 | 50 5 10 13 15 ns
(SI - CCK) 6.0 4 9 11 13
6/13 :
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M54/M74HC595

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns)

Test Conditions Value
Symbol Parameter Vee | CL Ta=25°C -40 to 85 °C |-551t0 125 °C| ynit
W) | (o) 54HC and 74HC 74HC 54HC
Min. [ Typ. |Max. |Min. [Max. [Min. |Max.
ts Minimum Set-up 2.0 35 75 95 110
Time 45 | 50 8 15 19 22 ns
(SCK - RCK) 6.0 6 13 16 19
ts Minimum Set-up 2.0 40 100 125 145
Time 45 | 50 10 | 20 25 29 ns
(SCRL - RCK) 6.0 7 17 21 25
th Minimum Hold 2.0 0 0 0
Time 45 | 50 0 0 0 ns
6.0 0 0 0
tREM Minimum Clear 2.0 15 50 65 75
Remuval Time 45 | 50 3 10 13 15 ns
6.0 3 9 11 13
Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 184
. pF
Capacitance

(*) Crp isdefined as the value of the IC’s internal equivalent capadtance which is calculated from the operating curent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vee * fin + lec

SWITCHING CHARACTERISTICS TEST WAVEFORM

WAVEFORM 1 WAVEFORM 2
Bns Bns
-t gt / Yee
v RCK . } 50%
.c 00'1. o £c GND
K 50% Y50, \
10% n_/ GND —_ tPLH/ T PHL
tw i tw
tPLH— i tpHL VoH
v QA toQH
B0 OH VoL
QH' 50,
10% VoL tTLH tTHL
< tTLH L- tTHL S=-10074
5-10073
(37 SGS-THOMSON 713
Y1 GicroEECTROMICS




M54/M74HC595

SWITCHING CHARACTERISTICS TEST WAVEFORM (continued)

WAVEFORM 3 WAVEFORM 4
Voo VCC
s1 SCK 50°% \ -
GND GND
Vce Vo
5CK RCK 50
GND L GND
5-10075
5-10076
WAVEFORM 5 WAVEFORM 6
tw v
- " CC
z 0%
T — Y G V so'ﬁ\
SCLR 50% X / 50°% 10% GND
GND tphz tpzH
—
tPHL -«
, E— VoH
N\ Vo QA toltH 50%
QH’ 50K GND
YoL lpLz tpzL
t rem —» v
el Vcc
Vee Aate AR /—\ 50%
SCK 50% 10% \___ VoL
$-10078
S-10077
TEST CIRCUIT Icc (Opr.)
Veg =5V INPUT WAVEFORM
A
6ns Bns
d rot-
SCLR on — Veo
PG SCK b8t
I —_— GND
i Veo
PG.2 RCK 1 SCK
' GND
i Yec
P.G.3 » 51 aH}—  Rck
G QH'— GND
s00 _UL.ULE R
€ns 6ns
b S-10080
] 5-10080
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M54/M74HC595

DIP16 (0.25) MECHANICA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.77 1.65 0.030 0.065
b 0.5 0.020
bl 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F 7.1 0.280
| 51 0.201
L 3.3 0.130
z 1.27 0.050

PO0O1C

(<7

SGS-THOMSON
MICROELECTROMNICS
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M54/M74HC595

mic DIP16/1 MECHANICAL

BIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7 0.276
D 3.3 0.130
E 0.38 0.015
e3 17.78 0.700
F 2.29 2.79 0.090 0.110
G 0.4 0.55 0.016 0.022
1.17 1.52 0.046 0.060
L 0.22 0.31 0.009 0.012
M 0.51 1.27 0.020 0.050
N 10.3 0.406
P 7.8 8.05 0.307 0.317
Q 5.08 0.200
P |
w <@ ‘
a L
o I
M
N
P0O53D

/ ~THOMSO
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M54/M74HC595

(Narrow) MECHANICAL D

DIM. mm inch

MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.068
al 0.1 0.2 0.004 0.007
a2 1.65 0.064
b 0.35 0.46 0.013 0.018
bl 0.19 0.25 0.007 0.010
C 0.5 0.019
cl 45° (typ.)

9.8 10 0.385 0.393
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 4.0 0.149 0.157
G 4.6 53 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.62 0.024
S 8° (max.)

L ol e G |
o ¢l

PO13H

11/13




M54/M74HC595

CC20 MECHANICAL DA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 4.2 4.57 0.165 0.180
d1l 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
F 0.38 0.015
G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045

12/13
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Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are notauthorized for use ascritical componentsin life support devices or systems without express
written approval of SGS-THOMSON Microelectonics.

0 1994 SGS-THOMSON Microelectronics - All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A
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HC-12 Wireless Serial Port Communication Module

User Manual vi.18

Product Application

Wireless sensor

Community building security

Robot wireless control

Industrial remote control and telemetering
Automatic data acquisition

Container information management
POS system

Wireless acquisition of gas meter data
Vehicle keyless entry system

PC wireless networking

Document: 2012/10



Product Features

® [ong-distance wireless transmission (1,000m in open space/baud rate 5,000bps in
the air)

Working frequency range (433.4-473.0MHz, up to 100 communication channels)
Maximum 100mW (20dBm) transmitting power (8 gears of power can be set)
Three working modes, adapting to different application situations

Built-in MCU, performing communication with external device through serial
port

The number of bytes transmitted unlimited to one time

Update software version through serial port

Product Introduction

HC-12 wireless serial port communication module is a new-generation multichannel
embedded wireless data transmission module. Its wireless working frequency band is
433.4-473.0MHz, multiple channels can be set, with the stepping of 400 KHz, and
there are totally 100 channels. The maximum transmitting power of module is
100mW (20dBm), the receiving sensitivity is -117dBm at baud rate of 5,000bps in the
air, and the communication distance is 1,000m in open space.

The module is encapsulated with stamp hole, can adopt patch welding, and its
dimension is 27.8mm X 14.4mm X 4mm (including antenna cap, excluding spring
antenna), so it is very convenient for customers to go into application system. There is
a PCB antenna pedestal ANT1 on the module, and user can use external antenna of
433M frequency band through coaxial cable; there is also an antenna solder eye
ANT?2 in the module, and it is convenient for user to weld spring antenna. User could
select one of these antennas according to use requirements.

There is MCU inside the module, and user don’t need to program the module
separately, and all transparent transmission mode is only responsible for receiving and
sending serial port data, so it is convenient to use. The module adopts multiple serial
port transparent transmission modes, and user could select them by AT command
according to use requirements. The average working current of three modes FU1, FU2
and FU3 in idle state is 80pa, 3.6mA an 16mA respectively, and the maximum
working current is 100mA (in transmitting state).

Product Configuration

Standard configuration of HC-12 module only contains one 433MHz-frequency-band
wireless communication module with IPEX20279-001E-03 standard RF socket. The
optional accessories are 433MHz-frequency-band spring antenna, IPEX-to-BNC
coaxial cable and matching 433MHz-frequency-band omni-directional rubber antenna
of BNC connector. User could purchase them according to use requirements.
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Definition of Pins

>

HC-12 module can adopt patch welding, or weld 2.54mm-spacing pin header, and
directly insert it onto user’s PCB. The module totally has nine pins and one RF
antenna pedestal ANT1, and their definitions are as shown in the table below:

Pin

Definition

1/0O direction

Note

1

VCC

Power supply input,
DC3.2V-5.5V, with
load capacity not
less than 200mA.
(Note: If the module
is working in
transmitting state for
a long time, it is
suggested that one
IN4007 diode
should be connected
in series when the
power voltage is
greater than 4.5V, to
avoid heating of
built-in LDO of
module.)

GND

Common ground




RXD

Input, weak
pull-up

URAT input port,
TTL level; 1k
resistance has been
connected in series
inside

TXD

Output

URAT output port,
TTL level; 1k
resistance has been
connected in series
inside

SET

Input, internal 10k
pull-up resistance

Parameter setting
control pin, valid for
low level, 1k
resistance has been
connected in series
inside

ANT

Input/output

433MHz antenna pin

GND

Common ground

GND

Common ground

R Ko NIEN HiFe)

NC

No connection, used
in fixing, compatible
with HC-11 module
pin position

ANTI

ANT

Input/output

IPEX20279-001E-03
antenna socket

ANT2

ANT

Input/output

433MHz spring
antenna solder eye

Pints 1-6 have two bonding pads respectively, and the outer half-hole bonding pad is
used in patch welding. When the inner bonding pad ANT2 of Pin 6 is used in patch
welding, the spring antenna can be welded with hands. The inner round-hole bonding

pads of Pins 1-5 are used to weld 2.54mm-spacing pin header, and can be directly
inserted onto user’s PCB socket.

Wireless serial port transparent transmission

(1) Simple introduction of working p principle
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As shown in the above figure, HC-12 module is used in physical wiring when
replacing half duplex communication. The left device sends serial port data to module,
and after RXD port of left module receives the serial port data, it will automatically
send the data into the air via radio wave. The right module can automatically receive
the data, and restore, from TXD, the serial port data originally sent by the left device.
It is the same from right to left. Only half duplex state is available between modules,
and they cannot receive and send data at the same time.

(2) Serial port transparent transmission

HC-12 module has three serial port transparent transmission modes, expressed with
FU1, FU2 and FU3 respectively. In the use, all modes are only responsible for
receiving and sending serial port data rather than wireless transmission. The default
working mode of system is in FU3 full-speed mode, and in this mode, the baud rate in
this air can be automatically adjusted according to baud rate of serial port, and the
communication distance will be the farthest at the low baud rate. Different modes
cannot transmit data to each other, and user could select the optimal mode according
to practical circumstances.

The modules are usually used in pairs, and transmit data by means of half duplex.
Meanwhile, the transparent transmission mode, serial port baud rate, and wireless
communication channel of two paired modules shall be set to be the same. The default
setting is FU3, 9,600bps (8-dibit data, no check, one stop bit), CHOO01 (433.4MHz).

Use the number of bytes continuously sent to serial port of module unlimited to one
time. However, considering ambient interference and other factors, if thousands of
data size is sent continuously at a time, some number of bytes may be lost. Therefore,
the upper computer shall have response and resending mechanism, to avoid
information loss.

(3) Three serial port transparent transmission modes
When HC-12 module leaves the factory, its default serial port transparent transmission
mode is FU3. Then the module is in full-speed state, and the idle current is about



16mA. In this mode, the module can automatically adjust the baud rate of wireless
transmission in the air according to serial port baud rate, and the corresponding
relationship is as shown in the table below:

Seri | 1,200b | 2,400b | 4,800b | 9,600b | 19,200b | 38,400b | 57,600b | 115,200b
al ps ps ps ps ps ps ps ps

port
bau
d
rate

Bau 5,000bps 15,000bps 58,000bps 236,000bps
d
rate
in
the
air

To get the farthest communication distance, the serial port baud rate can be set to be
low. For short-time transmission of mass data, set the serial port baud rate to be high,
but the communication distance will be reduced accordingly.

The receiving sensitivity of module at different baud rates in the air is as shown in the
table below:

Baud rate in 5,000bps 15,000bps 58,000bps 236,000bps
the air
Wireless -117dBm -112dBm -107dBm -100dBm
receiving
sensitivity

Generally, every time the receiving sensitivity is reduced by 6dB, the communication
distance will be reduced by half.

When “SET” pin of module is at low level, the serial port transparent transmission
mode can be set through AT command (see the introduction in the following chapter
for details).

FU1 mode is relatively power saving mode, and the idle working current of this mode
is about 3.6mA. In this mode, the module can also set eight types of serial port baud
rate as shown in the above table, but the baud rate in the air is uniform, 250,000bps.

FU2 mode is power saving mode, and the idle working current of this mode is about
80pA. In this mode, the module only supports baud rates of 1,200bps, 2,400bps and
4,800bps, and the baud rate in the air is uniform, 250,000bps. If the module is set to
be other serial port baud rate, the module cannot conduct communication normally.




Meanwhile, when the module is set to be FU2 mode in FU1 and FU3 mode, the baud
rate exceeding 4,800bps will be automatically reduced to be 4,800bps. In FU2 mode,
the sending time interval of data package cannot be too short; otherwise, the data will
be lost. It is suggested that the sending time interval of data package should not be
less than 1sec.

The following gives some characteristics reference values of various modes:

Mode FU1 FU2 FU3 Remark
Idle current 3.6mA 80pA 16mA Average value
Transmission | 15-25mS 500mS 4-80mS Sending one byte
time delay
Loopback 31mS Serial port baud rate
test time 9,600, sending one byte
delay 1
Loopback 31mS Serial port baud rate
test time 9,600, sending ten bytes
delay 2

Note: Loopback test time delay means the duration from the time of, after conducting
short circuit on TX and RX pins of one module and sending serial port data to the
other module, starting to send serial port data to the other module to the time that the
returned data appear at TX pin of the other module.

Module Parameter Setting AT Command

AT command is used to set the module parameters and switch the module functions,
and after setting, it will be valid only after exiting from setting state. Meanwhile,
modification of parameters and functions will not be lost in case of power failure.

(1) Command mode entering

The first way to enter: in normal use (energized), put Pin 5 “SET” in low level;

The second way to enter: disconnect power supply, first put Pin 5 “Set” in low level,
and then energize it;

Either of the above two ways can make the module enter AT command mode; release
it (not put pin “SET” in low level), and exit from the command mode. If the module
function is changed after exiting from command mode, it will be switched to
corresponding functional status.

In the second way, the module enters AT in the serial port format of 9,600, N, 1
constantly.

(2) Command instruction

@. AT

Test command.




e.g.
Send “AT” command to module, and the module returns “OK”.

@ AT+Bxxxx

Change the serial port baud rate. The baud rate can be set to be 1,200bps, 2,400bps,
4,800bps, 9,600bps, 19,200bps, 38,400bps, 57,600bps, and 115,200bps. The default
value is 9,600bps.

e.g.: To set serial port baud rate of module to be 19,200bps, first send “AT+B19200”
command to module, and the module returns “OK+B19200”.

(BAT+CxxxXX

Change wireless communication channel, optional from 001 to 127 (for the wireless
channel exceeding 100, the communication distance cannot be ensured). The default
value of wireless channel is 001, and the working frequency is 433.4MHz. The
channel stepping is 400KHz, and the working frequency of Channel 100 is
473.0MHz.

e.g.:

To set the module to work at Channel 21, first send “AT+C021” command to the
module, and the module returns “COK+C021”. After exiting from the command mode,
the module will work at Channel 21, and the working frequency is 441.4MHz.

Note: As the wireless receiving sensitivity of HC-12 module is relatively high, when
the serial port baud rate is greater than 9,600bps, five adjacent channels shall be
staggered to use. When the serial port baud rate is not greater than 9,600bps, in
short-distance (within 10m) communication, also five adjacent channels shall be
staggered to use.

@AT+FUx

Change serial port transparent transmission mode of module and three modes are
available, namely, FU1, FU2 and FU3. The default mode of module is FU3, and only
when serial port transparent transmission mode of two modules is set to be the same,
can normal communication be available. For detailed introduction, please see the
above “wireless serial port transparent transmission”.

e.g.

Send “AT+FU1” to module, and the module returns “AT+0K™.

BAT+Px
Set transmitting power of module, x is optional from 1 to 8, and the corresponding
transmitting power of module is as shown below:

x value 1 2 3 4 5 6 7 8
Transmitting -1 2 5 8 11 14 17 20
power of
module
(dBm)




The default value is 8, and the higher the transmitting power is, the farther the
communication distance is. When the transmitting power level is set to be 1, the
transmitting power is the minimum. Generally speaking, every time the transmitting
power is reduced by 6dB, the communication distance will be reduced by half.

e.g.:

Send “AT+P5” command to module, and the module returns “OK+P5”. After exiting
from the command code, the transmitting power of module is +11dBm.

®AT+Ry

Obtain single parameter of module, y is any letter among B, C, F and P, respectively
representing: baud rate, communication channel, serial port transparent transmission
mode, and transmitting power.

Example 1:

Send “AT+RB” to module, and if the module returns “OK+B9600”, it is inquired that
the serial port baud rate of module is 9,600bps.

Example 2:

Send “AT+RC” command to module, and if the module returns “OK+RC001”, it is
inquired that the communication channel of module is 001.

Example 3:

Send “AT+RF” command to module, and if the module returns “OK+FU3”, it is
inquired that the module is working in serial port transparent transmission mode 3.
Example 4:

Send “AT+RP” command to module, and if the module returns “OK+RP: +20dBm”,
it is inquired that the transmitting power of module is +20dBm.

(MDAT+RX

Obtain all parameters of module. Return serial port transparent transmission mode,
serial port baud rate, communication channel, and transmitting power in order.

e.g.

Send “AT+RX” command to module, and the module returns “OK+FU3\r\n
OK+B9600\r\n OK+C001\r\n OK+RP: +20dBm\r\n”. (“\r\n” means return\newline)

®AT+Uxxx

Set data bits, check bit and stop bit of serial port communication. For check bit, N
means no check, O means odd check, and E means even check. For stop bit, 1 means
one stop bit, 2 means two stop bits, and 3 means 1.5 stop bits.

e.g.

To send serial port format to be eight data bits, odd check, and one stop bit, please
Send “AT+U80O1” to module, and the module returns “OK+U80O1”.

©@AT+V

Inquire firmware version information of module.

e.g.

Send “AT+V” command to module, and the module returns “HC-12_V1.1”.



(OAT+SLEEP

After receiving the command, the module enters sleep mode after exiting from AT, the
working current is about 22pA, and this mode doesn’t allow serial port data
transmission. Then enter AT setting state again, and the module will exit from sleep
mode automatically.

e.g.:

When wireless data transmission is not needed, to save power, send “AT+SLEEP”
command to module, and the module returns “OK+SLEEP”.

(IDAT+DEFAULT

Set serial port baud rate, communication channel, and serial port transparent
transmission mode to be default value.

e.g.

Send “AT+DEFAULT” to module, and the module returns “OK+DEFAULT”, and the
default vale is restored. The serial port baud rate is 9,600bps, communication channel
is C001, and serial port transparent transmission mode is FU3.

()AT+UPDATE

Put the module in the status of waiting for software update.

After sending the command, the module will not respond to command any more, until
it is re-energized.

After sending the command, please close the serial port assistant, and turn on HC-1X
updater to update the software. For detailed operating method, please refer to the
following “software update” introduction.



Hi-Link

3W Ultra-small Power Module
PMO03/PM01/PM09/PM12

Version: V2.21 Date: Oct. 2018 Made by Shenzhen Hi-Link Electronic Co., Ltd




Catalogue

1. Ultra-small POWET IMOAUIE.........co.cueuiiiiiieiiiiieic ettt ettt b et be et st enes -1-
2. ProdUCE MOTEL........cooviiiiiiiiiciiccc ettt ettt skttt s sa et esaen s -1-
3. PrOAUCTE FEALUIES........oiiiiiieie ettt ekttt b et b ekttt eb ekttt bese e et s -1-
4. Environmental CONAItIONS..........cccoooiiiiiiiiiiii ettt -2-
5. Electrical CharacCteriStiCS...........o.euiiriiiiiii ettt sttt sttt -2-
5.1, INPUL ChAraCIEIISTICS. ...ttt ettt et ettt e e ae e s e eteeaeebeeaeensenssensenns -2-
5.2. Output characteristics (3.3V/T000MA)..........cioiiiieeeieteete ettt ettt ettt s et seeseesesseesessensensensensesens -3-
5.3. Output characteriStiCS(SV/BO0MA)..........c.oouieeieeeeeeeeeeee ettt et ettt et ete e ete et eesesensesseseaseeseetesesensenseseens -4 -
5.4. Output characteriStiCS(IVIBB0MA). ..ottt ettt ettt a et esaeseeseateebessesensenseneenens -4 -
5.5. Output characteriStiCS(12V/250MA)..........o oottt et eteeaeeteeteesensenseneereeneerens -5-
6. Input voltage and load CharacCteriStiCs............oooviiiiiiiiiiceeeece ettt -6 -
7. Working Environment Temperature And Load CharacteristiCs.............cooooveieioieecceceieeeeeeeeeeeeee, -7 -
8. Typical APPlICAtION CFCUIL.........c.ocviiiiiiiieicteetiete ettt ettt ettt et ete et e et e s s e s esseseeseeseesessessassensenseneeneesenns -7 -
INPUL SECLION.......ooeeeeeeeee ettt ettt e et e et et et e e st eseeasenseaseensessensenseessenseessensaessensessensensannsensennsenns -7 -
OUEIPUL SECLION.......ooeieeeeee e ettt et et et e et et e eae et e eseeaseeseeae e s e ansenseensensensensenssensenseensensennis -8-
9. SAFELY FEATUIES. ........oceeeeeeeeeeeeeeeeeeee ettt ettt eteeae et e et e et et ens et ensenseseeteeseetensensenseneereern -8-
9.1, CItIfICALION. ...ttt ettt ettt b ettt b etk s et et b b ettt -8-
9.2. Safety and electromagnetic compatibility:..............coooeuiiieiiiiieeeeceeeeeeeee e -8-
9.3. Temperature Safety AESIGN:...........coiiiiiiiiiiicieeeeete ettt ettt ettt eteeaees e s e s essesseneeseeseesessensensens -9-
10. Marking, Packaging, Transportation, STOrage..............ocooeeuioieiiieieeeeeeeeceeeeeeee e -9-
F0. 0. MATKING ...ttt ettt ettt e et et e s eseeaeeseeaeeseesa s et essesseseesseseesass et ensensensessaseesessensensessenseseas -9-
10.1.1. ProdUCE MArKING . .......ooviieeeeieeeee ettt ettt et et et et e teetseaseessenseaseensaseensanseessenseaseenseaseensenseanean -9-
10.1.2. PACKagE MAIKING........cociitiitiitiitiieieteeteeteete et et et et esteteeteeseesessessessesseseesseseesassessessessessesseneeseasessessensensns -9-
10.2. PrOGUCTES......c.oiiiiiiiiiciiisinetct ettt ettt ettt st sttt sttt b ket st bbb b st seenenene s -9-
10.3. PACKAGING. ......eioiiieiieiietiete ettt ettt ettt et ettt e st eteete et e ese et et essessessese et e asessensensessessessessasesensensenseseeseesesans -10 -
T0.4. SEOTAQE. ...ttt et e ettt e e eae e st ete et e et et et et ensensesease et e et et et ensentenseneeaeereeneetent et enteneereern -10 -

11. Overall Dimensions And

WEIGNT. ...ttt ettt et st eb e b st neeneere s -10 -



Shenzhen Hi-Link Electronic Co., Ltd i'ﬁ-’l.'iﬁk

1. Ultra-small Power Module

3W ultra-small series of power module is a small volume, high efficiency module power supply
designed by Hi-Link Electronics. With the global input voltage range, low temperature rise, low power
consumption, high efficiency, high reliability, high security isolation and so on. Has been widely used in

smart home, automation, communications equipment, instrumentation and other industries.

2. Product Model

Output Output
Dimension Output power P P
voltage current
(mm) (W)
(V) (mA)
HLK-PMO03 3 & 1000
HLK-PMO1 3 5 600
34*20*15
HLK-PMO09 3 9 330 Need customize
HLK-PM12 3 12 250

3. Product Features

1. Ultra-thin, ultra-small, the industry's smallest volume;

2. Global universal input voltage (90 ~ 245Vac);

3. Low-power, green, no-load loss <0.1W;

4. Low ripple, low noise;

5. Good output short circuit and overcurrent protection and self recovery;

6. High efficiency, high power density;

7. Input and output isolation voltage 3000Vac;

8. 100% full load aging and testing;

9. High reliability, long life design, continuous working time is greater than 100,000 hours;

10. Meet UL, CE requirements; product design to meet EMC and safety testing requirement;

11. Using high-quality environmentally friendly waterproof plastic potting, moisture, vibration, water
and dust to meet IP65 standards;

12. Economic solutions, cost-effective
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13. No external circuit to work

14. 1 year quality guarantee period.

4. Environmental Conditions

Storage
-40—+80
temperature
Thermal methods Natural cooling
Altitude <2000

5. Electrical Characteristics

Input characteristics

Project Name Technical Requirements “m

Input voltage range 85-264 Or 70-350Vdc

Input inrush current
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Input soft start

Input high voltage
Vin=220Vac, output full load=70 %

efficiency

Note: Test at room temperature

5.2. Output characteristics (3.3VI1 000mA)

Pro;ect Name Technical Reqmrements Notes

Full load rated output

3.320.2
voltage

Long time maximum

=1000
output current

Load regulation

Switch overshoot

(Rated input voltage, output plus 10% load) <5 %Vo

amplitude

Output short circuit Direct output when the normal short-circuit, short Undamage

circuit removed automatically resume normal work

protection d machine
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5.3. Output characteristics(5V1600mA)

Pro;ect Name Technical Reqmrements Notes

Full load rated output
5.0+0.2
voltage

Long time maximum

=600
output current

Load regulation

Switch overshoot

(Rated input voltage, output plus 10% load) <5 %Vo
amplitude
Output short circuit Direct output when the normal short-circuit, short Undamage
protection circuit removed automatically resume normal work A e

5.4. Output characteristics(9V/330mA)

Project Name Technical Requirements m

Full load rated output
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voltage

Long time maximum
2330

output current

Load regulation

Switch overshoot

(Rated input voltage, output plus 10% load) <5 %Vo
amplitude
Output short circuit Direct output when the normal short-circuit, short Undamage
protection circuit removed automatically resume normal work & e

5.5. Output characteristics(12V1250mA)

PrOJect Name Technical Requwements

Full load rated output

12.0£0.2
voltage

Long time maximum
2250
output current

Load regulation
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Switch overshoot

(Rated input voltage, output plus 10% load) <5 %Vo
amplitude

Output short circuit Direct output when the normal short-circuit, short Undamage

circuit removed automatically resume normal work

protection d machine

6. Input voltage and load characteristics

Load (%a)/ Load (%A

=1 I,
0]

70 85 110 260 270 © (vae) 70 110 350370 = (vdo)
Input uoitaqe Input voltage

(%A ME (%)

100 [ 100 |-vosooan

60 : : — 60

70 85 110 260 270 ﬁ)\?gg(wc) 70 110 350 370 %%%E(Vdc)

Input voltage and load characteristics curve
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7. Working Environment Temperature And Load Characteristics

%) A
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80|
70 |
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50|
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-40 -25 -10 0 10 20 30 40 50 60

8. Typical Application Circuit

L Fuqe

100 BECC)

LG —
WVaristor | Cl
10D561 0 1F275V o ~r~vv
N
NGO

Input section

Component number/

Recommended device

Power module

&L +Vo @ +
Ji c2
T 220uF
&N Vo@ :

protect the circuit from damage when

Fuse

the module is abnormal.

Protect the module do not damaged in

Varistor

the accumulative surge

Filtering safety protection (EMC

C1/Safety capacitor

L1/Common mode

choke

certification)

EMI filtering

0.5A/250Vac, slow blow

10D561K

0.1uF/275Vac

Sense value 10-15mH, current

70-500mA
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SIEEY R
<223
ZE-S RS {
L
$-3iwd -
®=93 : -

Safety capacitor Common mode choke

Note:
® Fuses and varistor for the basic protection circuit (Received).
® To pass certification, safety capacitor and common mode inductance can not be omitted.

Output section

Component number/

Value

Recommended device

Aluminum electrolytic capacitors,

Filtering, the output AC signal can be
C2/ Filtering capacitor capacitance range 100-220uF,

maintain within 30mV
Pressure drop>75%

RL/ Load Load

Note: C2 filtering capacitor can bring down the output signal from the original 50mV to less than 30mV.
9. Safety Features

9.1. Certification

The product design meet UL, CE safety certification requirements. (Though the UL and CE certificates
need to be done by client)

9.2. Safety and electromagnetic compatibility:

® Design of Input end fulfills the 0.5A security of UL certification;
® PCB board designed as double-sided copper clad plate, the material fireproof rating

94-V0 level;
® Safety standard in line with UL1012, EN60950, UL60950
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Insulation Voltage I/P-O/P:2500Vac

Insulation Resistor I/P-O/P>100M Ohms/500Vdc 25°C 70% RH
Conductivity and Radiation meet EN55011, EN55022 (CISPR22)
Electrostatic discharge IEC/EN 61000-4-2 level 4 8kV/15kV

RF Radiation Immunity meet the standard IEC/EN 61000-4-3 (Check details in
Application Notes)

9.3. Temperature safety design:

The maximum temperature rise of the power supply capacitor, main converter and
other inner surfaces at room temperature does not exceed 90 C; the maximum temperature

rise of the shell surface does not exceed 60 C.

10. Marking, Packaging, Transportation, Storage
10.1. Marking

10.1.1.Product marking

Place the product's unique bar code logo in the proper location on the product to
ensure trace ability of each product's production date, product batch, and more. Its

content in line with national standards, industry standards.

10.1.2.Package marking

Product box marked with the name of the manufacturer, site, zip code, product

model, factory year, month, day;
Marked with "up", "moisture-proof" and "carefree" and other transport signs, all signs are

in line with the provisions of GB 191.

10.2. Products
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Products using special plastic boxes separated packaging, with anti-vibration function, and in
line with the provisions of GB 3873.

10.3. Packaging

Packaged products can be transported by any means of transportation, should be awning in
transit, there should be no violent vibration, impact, etc.

10.4. Storage

Product storage should be consistent with the provisions of GB 3873.

11. Overall Dimensions And Weight

-10 -
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__HiFLink
INPUT : 100—-240Vac C €
o AC 0. 1A 50-60Hz
OUTPUT : 5Vbc ==0. 6A @
P/N:HLK-PMO1 3W +Vo e
- *\ Vo e
__Hi-Link
INPUT: 100-240Vac c €
o AC 0. 1A 50-60Hz
OUTPUT : 9Vbc =0. 33A
P/N:HLK-PMO9 3W +Vo e

Hi-Link

Pin function
1 AC
2 AC
3 -VO
4 +VO0
Weight: 20+1g
_..H,_:__w_" o
=
—
20
— L

Dimensions Variation:
1. Pin Spacing Variation

2. Pin Length Variation £0.5mm

3. Pin Diameter Variation-0.2mm

Bi: XK (mm)

r’*\ Vo e
1-Link
® AC c
INPUT : 100—-240Vac €
e AC 0. 1A 50-60Hz
OUTPUT: 3. 3Voc=1A @
P/N:HLK-PM0O3 3W +Vo e
- +\ _VO o
Hi-Link
e AC
INPUT : 100—240Vac C €
° AC 0.1A 50-60Hz
QUTPUT: 12Vbc==0. 25A
P/N:HLK-PM012 3W +Vo @
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