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- WDx: WRITE DDRx
PUD: PULLUP DISABLE RDx: READ DDRx
SLEEP: SLEEP CONTROL WHx: WRITE PORTx
clk, . 'O CLOCK RRx: READ PORTx REGISTER
RPx: READ PORTx PIN
WPx: WRITE PINx REGISTER

MNote: 1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;g,
SLEEP, and PUD are common to all ports.
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= Registro DDRx
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' SLEEP .
\V; (8 bits)
=3 HRON
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| Ko — Registro PINXx
= WD WRITE DDRHx (8 bItS)
FLUD: PULLUF DISABLE HDx: HEAD DDHx
SLEEP: SLEEF CONTROL WiHx: WRITE PORTx
clk, /O CLOCK RRx: READ PORTx REGISTER
HPPx: READ PORTx PIM
Wix: WRITE PINx REGISTER

MNote: 1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;g,
SLEEP, and PUD are common to all ports.




Configuracion PD2 como Salida
Activamos el |=‘—"<:J—C__k e

driver triestado

DDRD=0x04
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DATA BUS

PORTD |=(1<<2)
PORTD &="~(1<<2)

Salida X=1 === 5V . SLEEP
X=0 =) OV
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WDx: WRITE DDRx
LD PULLUP DISABLE RDx: READ DDHx
SLEEP: SLEEP CONTROL WHx: WRITE PORTx
clk, /O CLOCK HRREx: READ PORTx REGISTER
' HFx: READ PORTx PIN
WhHx: WRITE PINx REGISTER

MNote: 1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;g,
SLEEP, and PUD are common to all ports.




Configuracion PD2 como Entrada

. FUD
Desactivamos el p—o<}— B

driver triestado

DDRD &="~(1<<2)
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- SLEEP X
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e Entrada Y=1 == 5V
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— PIND = 0b00000YO0O0
WDx: WHITE DDRx
FLILY: PULLUF DISABLE HDx: HEAD DDHx
SLEEP: SLEEP CONTROL WWiHx: WRITE FORTx
clk, /O CLOCK RRx: READ PORTx REGISTER
HFx: READ PORTx PIN
WX WRITE PINx REGISTER

MNote: 1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;g,
SLEEP, and PUD are common to all ports.




¢Quée valor tomaria y,
Si no esta conectado
a ningun circuito?

MNote:

4 Configuracion PD2 como Entrada
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B WDx: WRITE DDRx
FULD: PULLLUIP DISABLE RDx: READ DDHx
SLEEP: SLEEP CONTROL WiHx: WRITE PORTx
ClK, /O CLOCK HHx: READ PORTx REGISTER
' RPFx: READ PORTx PIN
WiPx: WRITE PINx REGISTER
1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clkq,

SLEEP, and PUD are common to all ports.

Entrada Y=1 === G\

Y=0 == 0

PIND = 0b00000Y0O0
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Canfiguracion PD2 como Entrada y Pull-up CU-Registro de control
PUD MCUCR |=(1<<4) desactiva pull-up
5V MCUCR &="~(1<<4) activa pull-up
o DDRD &="(1<<2)
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i clk yq
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WD WHITE DDRx
FPLL: ] PULLUP DISABLE FID:-::_ HREAD DDRx
Sk JocLock ot R HEAD PORTX REGISTER
' HFx: READ PORTx PIM
WHx: WRITE PINx REGISTER

MNote: 1. WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;g,
SLEEP, and PUD are common to all ports. 9
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MNote: 1.

A . . s .
anflguracmn PD2 como Entrada y Pull-up CU-Registro de control
PUD MCUCR |=(1<<4) desactiva pull-up
MCUCR &="~(1<<4) activa pull-up g
o DDRD &="(1<<2)
2
P
-
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V SYNCHRONIZER RP Y
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i clk yq
- PIND = 0b00000YO0O
WD WRITE DDRx
FLID: ] PULLUP DISABLE FI:D:n::_ READ DDHx
Sk WO CLogR hon Rfw.  READ PORT REGISTER
' HPFx: READ PORTx PIN
WX WRITE PINx REGISTER

WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk;,

SLEEP, and PUD are common to all ports.
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PD? AO PF/

DO
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D2 PD1 A2 PF5
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D8 PB4

D9 PRE DDR(x)
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D11 PB7
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bit 7/ 6 5 4 3 2 1 0

DDR(x)
PORT(x)

PIN(x) PINX7 |PINx6 |PINX5 [PINx4 |PINx3 |PINx2 |PINx1 |PINxO
/ ¢ Cual es la mejor? ~—
Arduino ATmega

OUTPUT |
pinMode(pin, INPUT ) DDRB|=(1<<bit);
INPUT_PULLUP DDRB &="~(1<<bit);
LOW PORTB | =(1<<bit);

digitalWrite(pin, HIGH ) PORTB &="(1<<bit);

Val=digitalRead(pin) Val=PINB & (1<<pin)
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LEY DE OHM
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/0O pin con DIODO

SV [=10 mA
4 Vd=1,5V
\ 4 LR?
R
+1p [mA]
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Corriente maxima por pin es 20 mA; recomendable
10mA vy un total de consumo de todo el
microcontrolador de 200mA

g Si Gaks GaksP GaP S$iC

20 //
| | | Vp [V]
03 1 2,5

Encapsulado de resina epoxica transparente

N

Hilo puente

Chip del LED o
A~ cavidad reflectora

+—+—— Catodo

Terminal largo (+)

Bisel o borde plano
que muestra el polo negativo

(-) Terminal corto
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— 100 - 3 Collector
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I/O pin con bombilla 230V AC 100 W

230V AC

Bl B2
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I/O pin con motor de 12V DC 50W

12V N Channel
' Mosfet
A S
11 Pin1
Y I ! | S = Source Pin3
100 (\ | | G = Gate
7% i | pin D = Drai
ik *) MOSFET ol | fem, oo
s Pin2
10k V=55 V
e Rds=17'5 mQ

,=50 A
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Control de potencia con el tiristor: tiristor en DC

Anode

Gate

SH=

Cathode

oV

0 10 ms 20 ms =20 ms 40 ms
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Control de potencia con el tiristor: tiristor en AC

230V AC

25 V

Gate

S

Cathode

Conduce hasta cruce por cero

-325 WV

9] 10 ms 20 ms 20 ms 40 ms 50 ms &0 ms



Control de potencia con TRIAC

230V AC i .
R
|

O 10 ms 20 ms =0 ms 40 mMs
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Aislamiento mediante optoacoplador
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Aislamiento mediante Optotriac

230V AC
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Control de Potencia 230V AC con Optotriac y red SNUBBER

BV 180 i I Circuito amortiguador de
f [ seguridad para el TRIAC, debido a

R 230V AC una carga inductiva.

100 nF|

-325 W

O 10 ms 20 ms =0 ms 40 ms S50 ms &0 ms
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