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#include <mega32.h>

#include <delay.h>

#define KOLOM1 PORTD.1
#define KOLOM2 PORTD.2
#define KOLOM3 PORTD.3
#define BARIS1 PIND.4
#define BARIS2 PIND.5
#define BARIS3 PIND.6
#define BARIS4 PIND.7
unsigned char key;

/I External Interrupt 2 service routine

interrupt [EXT_INT2] void ext_int2_isr(void)

{

if (PINB.5==1) //aktifkan motor

{

/I Place your code here

if (key=="1)  /ftulisan MARANATHA (warna merah)

{

PORTB.7=0; /lhuruf A

PORTB.6=1,
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf H

PORTB.6=1,
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);

PORTA=0b11111111,
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delay_us(1400);

PORTB.7=0; /lhuruf T
PORTB.6=1,
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=1,;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf N
PORTB.6=1;

PORTA=0b00000001;

delay_us(700);
PORTA=0b11110111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11011111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=1,
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf R
PORTB.6=1,
PORTA=0b10011101;
delay_us(700);
PORTA=0b01101011;
delay_us(700);
PORTA=0b01100111;

delay_us(700);
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PORTA=0b01101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=1,;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf M
PORTB.6=1,
PORTA=0b00000001;
delay_us(700);
PORTA=0b10111111;
delay_us(700);
PORTA=0b11001111;
delay_us(700);
PORTA=0b10111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);

PORTA=0b11111111,

delay_us(1400);

}

else

{

PORTA=0b11111111;

¥

if (key=="2")  /ftulisan MARANATHA (warna hijau)

{

PORTB.7=1; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf H
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);

PORTA=0b00000001;
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delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf T

PORTB.6=0;
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf A

PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf N
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b11110111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11011111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf R
PORTB.6=0;
PORTA=0b10011101;
delay_us(700);

PORTA=0b01101011,
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delay_us(700);
PORTA=0b01100111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf M
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b10111111;
delay_us(700);
PORTA=0b11001111;
delay_us(700);
PORTA=0b10111111;

delay_us(700);

PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="3")  //tulisan MARANATHA (warna biru)

{

PORTB.7=0; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf H
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;

delay_us(700);
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PORTA=0b11101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf T
PORTB.6=0;
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=0; /lhuruf N
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b11110111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11011111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf R
PORTB.6=0;

PORTA=0b10011101;
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delay_us(700);
PORTA=0b01101011;
delay_us(700);
PORTA=0b01100111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf M
PORTB.6=0;
PORTA=0b00000001;
delay_us(700);
PORTA=0b10111111;
delay_us(700);
PORTA=0b11001111;

delay_us(700);

PORTA=0b10111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="4") /tulisan HOSEA (warna merah)

{

PORTB.7=0; /lhuruf A
PORTB.6=1,
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=1,
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;

delay_us(700);
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PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /Ihuruf S
PORTB.6=1,;
PORTA=0b10110011;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b10011011;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /Ihuruf O
PORTB.6=1,
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);

PORTA=0b10000011;

delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf H
PORTB.6=1,
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=='5") //tulisan HOSEA (warna hijau)

{

PORTB.7=1; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;

delay_us(700);
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PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1700);

PORTB.7=1; /lhuruf E
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /Ihuruf S
PORTB.6=0;
PORTA=0b10110011;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b10011011;
delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=1; /lhuruf O
PORTB.6=0;
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b10000011;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf H
PORTB.6=0;
PORTA=0b11111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b00000001;

delay_us(700);

PORTA=0b11111111,
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delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="6") //tulisan HOSEA (warna biru)

{

PORTB.7=0; /lhuruf A
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b10101111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);

PORTA=0b00000001;

delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf S
PORTB.6=0;
PORTA=0b10110011;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b10011011;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf O
PORTB.6=0;
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(2100);
PORTA=0b11111111;
delay_us(700);
PORTA=0b10000011;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf H
PORTB.6=0;

PORTA=0b11111111,
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if (key=="7") /itulisan ELEKTRO (warna merah)

{

delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b11101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

PORTB.7=0; /Ihuruf O

PORTB.6=1,;
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(2100);
PORTA=0b10000011;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf R

PORTB.6=1,
PORTA=0b10011101;
delay_us(700);
PORTA=0b01101011;
delay_us(700);
PORTA=0b01100111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b00000001;
delay_us(1400);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /huruf T

PORTB.6=1,
PORTA=0b01111111;
delay_us(1400);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(1400);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /Thuruf K

PORTB.6=1,
PORTA=0b01111101;
delay_us(700);
PORTA=0b10111011;
delay_us(700);
PORTA=0b11010111;

delay_us(700);
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PORTA=0b11100111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=1,;
PORTA=0b01101101;
delay_us(2800);
PORTA=0b00000001;

delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=0; /lhuruf L
PORTB.6=1,;
PORTA=0b11111101;
delay_us(2800);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=1,
PORTA=0b01101101;
delay_us(2800);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="8") //tulisan ELEKTRO (warna hijau)

{

PORTB.7=1; /lhuruf O
PORTB.6=0;
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b10000011;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf R
PORTB.6=0;
PORTA=0b10011101;
delay_us(700);
PORTA=0b01101011;
delay_us(700);
PORTA=0b01100111;
delay_us(700);
PORTA=0b01101111;

delay_us(700);
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PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf T
PORTB.6=0;
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf K
PORTB.6=0;
PORTA=0b01111101;
delay_us(700);
PORTA=0b10111011;
delay_us(700);
PORTA=0b11010111;
delay_us(700);
PORTA=0b11100111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=1; /lhuruf E
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /lhuruf L
PORTB.6=0;
PORTA=0b11111101;
delay_us(700);
PORTA=0b11111101;
delay_us(700);
PORTA=0b11111101;
delay_us(700);
PORTA=0b11111101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1; /Ihuruf E
PORTB.6=0;

PORTA=0b01101101;
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delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="9") //tulisan ELEKTRO (warna biru)

{

PORTB.7=0; /Ihuruf O
PORTB.6=0;
PORTA=0b10000011;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b01111101;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b11111111;
delay_us(700);
PORTA=0b10000011;

delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=0; /lhuruf R
PORTB.6=0;
PORTA=0b10011101;
delay_us(700);
PORTA=0b01101011;
delay_us(700);
PORTA=0b01100111;
delay_us(700);
PORTA=0b01101111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /huruf T
PORTB.6=0;
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b01111111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /Thuruf K

PORTB.6=0;
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PORTA=0b01111101;
delay_us(700);
PORTA=0b10111011;
delay_us(700);
PORTA=0b11010111;
delay_us(700);
PORTA=0b11100111;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf L
PORTB.6=0;
PORTA=0b11111101;
delay_us(700);
PORTA=0b11111101;
delay_us(700);

PORTA=0b11111101,

delay_us(700);
PORTA=0b11111101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; /lhuruf E
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b01101101;
delay_us(700);
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥

if (key=="") /itulisan | LOVE YOU (biru-merah-hijau)

{

PORTB.7=1, /huruf U (hijau)
PORTB.6=0;
PORTA=0b11111111;
delay_us(700);

PORTA=0b11100000;
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delay_us(700);
PORTA=0b11111110;
delay_us(2100);
PORTA=0b11111111;
delay_us(700);
PORTA=0b11100000;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1, IIhuruf O (hijau)
PORTB.6=0;
PORTA=0b11000001;
delay_us(700);
PORTA=0b11011101;
delay_us(2100);
PORTA=0b11111111;
delay_us(700);
PORTA=0b11000001;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=1, IIhuruf Y (hijau)
PORTB.6=0;
PORTA=0b00011111;
delay_us(700);
PORTA=0b11011111;
delay_us(700);
PORTA=0b11000011;
delay_us(700);
PORTA=0b11011111;
delay_us(700);
PORTA=0b00011111;

delay_us(700);

PORTA=0b11111111,

delay_us(1400);

PORTB.7=0; /Ihuruf LOVE (merah)
PORTB.6=1,
PORTA=0b10001111;
delay_us(700);
PORTA=0b00000111;
delay_us(1400);
PORTA=0b10000001;
delay_us(700);
PORTA=0b00000111;
delay_us(1400);
PORTA=0b10001111;
delay_us(700);
PORTA=0b11111111;

delay_us(1400);

PORTB.7=0; IIhuruf 1 (biru)
PORTB.6=0;
PORTA=0b01111110;
delay_us(1400);
PORTA=0b00000000;
delay_us(700);
PORTA=0b01111110;

delay_us(1400);

PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥
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if (key=='0") // B(merah)3(biru) garis bawahnya hijau

{

PORTB.7=0; /langka 3 (biru)
PORTB.6=0;
PORTA=0b10010011;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /langka 3 (biru)
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /langka 3 (biru)
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);

PORTB.7=1;

PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /langka 3 (biru)
PORTB.6=0;
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /langka 3 (biru)
PORTB.6=0;
PORTA=0b10111011;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /Ihuruf B (merah)
PORTB.6=1;

PORTA=0b10010011;
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delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /huruf B (merah)
PORTB.6=1,;
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /huruf B (merah)
PORTB.6=1,
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /Ihuruf B (merah)
PORTB.6=1,
PORTA=0b01101101;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;

delay_us(1);

PORTB.7=0; /Ihuruf B (merah)
PORTB.6=1,
PORTA=0b00000001;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTB.7=1,
PORTB.6=0;
PORTA.0=0;
delay_us(700);
PORTA=0b11111111;
delay_us(1);
PORTA=0b11111111;
delay_us(1400);

}

else

{

PORTA=0b11111111,

¥
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/I Declare your global variables here
void main(void)

{

/I Declare your local variables here
/I Input/Output Ports initialization

/I Port A initialization

/I Func7=0ut Func6=0ut Func5=0ut Func4=Out
Func3=0ut Func2=0ut Func1=0Out FuncO=0Out

/I State7=0 State6=0 State5=0 State4=0 State3=0
State2=0 State1=0 State0=0

PORTA=0x00;
DDRA=0xFF;
/I Port B initialization

/I Func7=0ut Func6=0ut Func5=In Func4=In
Func3=0ut Func2=In Funcl=In FuncO=In

/I State7=0 State6=0 State5=P State4=T State3=0
State2=P Statel=T StateO=T

PORTB=0x24;
DDRB=0xCS8;
/I Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In
Func2=In Funcl=In FuncO=In

/I State7=T State6=T State5=T State4=T State3=T
State2=T Statel=T State0=T

PORTC=0x00;
DDRC=0x00;
/I Port D initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In
Func2=In Funcl=In FuncO=In

/I State7=P State6=P State5=P State4=P State3=P
State2=P Statel=P State0=T

PORTD=0xFE;

DDRD=0x0E;

/I Timer/Counter 0 initialization

/I Clock source: System Clock

/I Clock value: 12000.000 kHz

/I Mode: Phase correct PWM top=0xFF

/I OCO output: Non-Inverted PWM

TCCRO0O=0x61;
TCNTO=0x00;

OCRO=0xFF;

/I Timer/Counter 1 initialization
/I Clock source: System Clock

/I Clock value: Timerl Stopped

/I Mode: Normal top=FFFFh

/I OC1A output: Discon.

/I OC1B output: Discon.

/I Noise Canceler: Off

/I Input Capture on Falling Edge
/I Timerl Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;

OCR1BL=0x00;

/I Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer2 Stopped
/I Mode: Normal top=FFh

/I OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;
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OCR2=0x00;

/I External Interrupt(s) initialization
/I INTO: Off

/I INT1: Off

/I INT2: On

/I INT2 Mode: Falling Edge
GICR|=0x20;

MCUCR=0x00;

MCUCSR=0x00;

GIFR=0x20;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

/I USART initialization
/I USART disabled

UCSRB=0x00;

/I Analog Comparator initialization
/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter
1: Off

ACSR=0x80;

SFIOR=0x00;

/I ADC initialization
/I ADC disabled

ADCSRA=0x00;

/I SPI initialization
/I SPI disabled

SPCR=0x00;

/l TWl initialization

/Il TWI disabled

TWCR=0x00;

/I Global enable interrupts
#asm("sei")
PORTA=0b11111111;
while (1)

{

/I Place your code here

KOLOM1 =0; KOLOM2 = 1; KOLOM3 =1;

delay_us(900);

if (BARIS1==0) key =1}
if (BARIS2==0) key = '4';
if (BARIS3==0) key = '7";

if (BARIS4==0) key = "*

KOLOM1 =1; KOLOM2 = 0; KOLOM3 =1;

delay_us(900);

if (BARIS1==0) key = '2';
if (BARIS2==0) key ='5;
if (BARIS3==0) key = '8’

if (BARIS4==0) key = '0;

KOLOM1 =1; KOLOM2 = 1; KOLOM3 =0;

delay_us(900);

if (BARIS1==0) key = '3";
if (BARIS2==0) key = 6"
if (BARIS3==0) key = '9;
if (BARIS4==0) key = '#

}
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LAMPIRAN C

Kombinasi karakter yang ditampilkan dengan menggunakan 7 buah LED.

olel lele)
CeCeo
L_Jelele]
20000
L_lelede] J
L_lelele] J
L_lslele] J

ol 1 1 18
L_lelele]
®0000
L Il 1 1 J
L_lelede] J
L_lelele] J
ol 1 1 1]

eCOCe®
L L 1ol 1
oCeCe®
*CeCe®
_lelelel
L_lelele]
_lelele]

ol 1 1 le
eCOCe®
@000
ol 1 1 1o
slelele]
| _lelelel
Ceeed

20000
L lelele]
L_lelele] J
L 1 1.1 I&
L_lelele] |
L_lelele] J
L1 1 1 18]

L Jelele] J
L _lelele]
L Jelele] J
*0000
L _lelele] |
L_lelele] J
L Jelele] J

L _Jelele] J
e0COe®
L 1 lele] J
L Jol el J
L Jelel 1
L _Jelele] J
L Jelele] J

20000
ole] lole
olel lole)
elel lole)
ole] lole
olel lole)
ola] lele)

ol 1 1 I8
L el
@000
@000
L0000
e000e
Oeeed

Oeeed
ole] lele
olel lole;
o0ecO
OLeL0
olel lele
ol 1 1 19

Oeeel
Jelele]
L lelele] J
L Jelels] J
Jelelel
L lelele]
ol 1 1 18

OO
_Jelele]
eCO0O®
L Jelele] J
L Jelele] J
lelele]
ol 1 1 18

L L 11 18
®CO0®
L _lelele] J
L Jelele]
L _elele]
L elele]
Ll L 1 1e

elelel 1 J
elelele]
elolele]
elalale]
QOOLe
eCOCe
ol 1 1 18

L 1 1 1 I8
L _elele]
@000
LL L L&
®O0000
0000
| _elelele

L _lelele]
| Jelalel
®000®
eULLe
CeCe0
OeCe0
jolel lele

20000
_lelelele
_lelelele
00800
_elelele
®CQ00
o0 000

_Jelele]
L lelsl le
U900
L1 lslsle
L L L ISl
L _elel 1§
_Jelele] )

Deeel
L _Jelelel
L_jelsle]
L Jelelel
L el Lol
L lelel 1
ol 1 1 18

L Jelele] )
000
L Jelele]
L Jelelel
L el Lol
L el 1]
ol 1ol 18

20000
® o000
@000
L L L L L&
_Jelelele)
@O000
@000

_lelelele)
®C000
@000
®C000
_lelelele)
@000
0000

L 2 1 1 I
L_Jelele]
L jslels] J
Ll L L &
L_Jol lele
L_lelel 18]
L_lelele] J

e*ODw
sl lsl le
CeOe
QOO0
ol 1ol 1o
Ce0eC
L_lelele] J



[_Ielele] )
| Ielele] |
00000
00800
ele] lol®
e]e] Jole)
00000

0O000e
O0OCee
OoeCe
0e00e®
00000
O000e
O000e

00000
O000e
elele] le]
(ole] lele;
0000
®0000
00000

020000
®0000
L _jelelele]
ol 1 ] 1o
O000e
L Jelele]
00000

ol 1 1 &)
Llelele]
L 1 jele] J
L Jol le] J
eOCee®
L_lelele]
CeeeoO

Ceeel
00COe
®0O000
00000
L jelele]
L_Jelele]
CeeeO

00e00
ol 1 lele
0Ce00
olel Jole)
olel lole;
00e00
ol 1 1 1@

20000
olelele]
elele] @)
0Ce00
o] lelele;
o] lelele)
o] lelele)

ol 1 1 1@
__lelele]
olelele] J
olele] le)
olel lole
Ce000
00000

CeoeeO
_lelelel
L_elele] )
CeeeO
Llelele]
L_jelele] J
CeeeO

o] 1 1 &
e000Ce
slelele]
ol 1 1 &
CO00e
e000®
of 1 1 lo

Ce0eO
e000Ce
e000e
ol 1 1 1
0000e
L Jejele] J
CeeeO



LAMPIRAN D
SKEMATIK RANGKAIAN



aeclLlovr.

NrOvrL NvOvL
s
@
T 2,99 [ T pr T [e
FWe 5 3 3 =9
r m Ol A\ SI¥A [ &
>
aeelLOVPL
NpOvL NFOF. e IENEN o %
IAS 0 I youms paey
® ] 5 (3
TEwne v I y i ., S IR - dzevoan
b= € o ¥50l
B : TN ZI%A, TR 7 sy
N
N QBELLOVYL o) ¥
NPOvL NyOvL —q & 9 Per ar ¢
_ s N S 8l AL}
oF 8T | Cautder
2 oo [ g A Ll 4 Hdoh-
T oy, [® ﬂﬂr , R PR T e i
= avol
oy e 00d(108)
w QIEA GIEA PIEA Tz ‘odivas)
E= L - Z0d(ioL)
QBELLOY! + £2d(snL)
NFOVL NFOvL et N | ooy
7 T %
SAS 5q = T sodlay)
— | = A 8 7 99d(1osol)
F—5q 04 v 5 77| s0odizoson

Isesiuonjuis Josuag

08d{¥0X/0L)

V{IND
<
238

R

o

q

o

o

“Tﬂ
5
O

TIEA ZIEA EA :
| ] el -
)y |
r Q6¢4LLOVYL ] veaiss) v e | © N ¥ N
NPOvL NvOvL EA 9 D 58d(ISON. QN Y 2 =] w =y &
YAS ow zA st w 9adlosiv) Q&FN = ks N/
o g A 8 57 5 8d(40s) N9 = B 4+ 57 NIZH 7
T2,,008 N N T [® S v v QN e, 2 2] N
> W € 3 I b )] o c&"oogw FECL N Tz
[ QiZA GIZA 0 g >
E =i L e
NPOVL NPOVL —d & 9 Py < rvalrday) wx —tmy—H P 2T =
LS % By L svalsoaw) 2 glo
o ENS s A 8 | e 9vdleoav) T ] %) |
T Z,,00 a1 E I T g 0A v = ] Lvd(Loov) 1383 Oy =
= € 3 3 b VED [5]] 3 2
m EICA ZIZA LEA
S : aeeLLOYYL ]
NpOY.L N¥Ov. “ = == o P o
zA :
ZAS. oF A a E Jrizz'o
O 2 || nd ! T
I Voo Bl ﬂA T [ RS Mz
SW 3 | b I ]
m /LA SILA YILA 18082
T aBeLLOVPL =l
NpOv.L N¥OPL _|ndn & 9.h
LAS 3 w» m
@ 7] B 3
T e 2] B Z T [T 5 0A v 3
Wy £ I I L VZol
w CILN ZILA HEA

Universitas Kristen Maranatha




LAMPIRAN E

DATASHEET
IC Atmega 32.............. E-1
IC Decoder 74139 ....... E-6
IC L293D.......cccce. E-8

LED RGB.................. E-14



Features

# High-performance, Low-power Atmel®AVR® 8-bit Miorocontrodler
* Advanced RISC Architecture
= 131 Poweriul Instructions - Most Single-dlock Cyole Exeoution
- 32 w 8 General Purpose Working Registers
- Fully Static Operation
= Up to 16 MIPS Throwghput at 16MHz
= On-chip 2-oycle Multiplier
* High Endurance Non-volatile Memory segments
- 32Khbytes of In-System Self-programmable Flash program memory
- 1024Bytes EEFROM
- 2Kbytes Intemal SHAM
- Write'Erase Cycles: 10,000 Flash/100,000 EEPROM
- [Diata retention: 20 years at B5CH 00 years. at 25°C1)
- Dptional Boot Code Section with Independent Look Bits
In-Zystem Programming by Orrchip Boot Program
True Read-While-Write (pemtion
- Programming Look for Software Ssourity
* JTAG ([EEE std. 1143.1 Compliant) Interface
- Boundary-scan Capabiliies According to the JTAG Standard
- Extensive On-chip Debug Support
- Programming of Flash, EEFROM, Fuses, and Look Bits through the JTAG Interface
* Peripheral Features
- Twao B-bit Timer/Counters with Ssparate Prescalers and Compans Modes
- 0ne 16-bit Timen'Counter with Separate Prescaler, Compare Mode, and Capiure
Mode
= Real Time Counter with Separate Oscillator
— Four PWK Chaninels
- S-channel, 10-bat ADC
& Single-ended Channels
T Differential Channels in TQFP Package Only
2 Differential Chanrels with Programmable Gain at 1x, 10, or 200
- Byte-oriented Two-wine Serial Interfaos
= Programmable Serial USART
- MasterfSlave 3P| Serial Interface
— Programmable Watchdog Timer with Separate On-chip Oscillatar
= On-chip Analog Comparator
* Special Miorocontroller Features
- Power-on Resst and Programmable Brown-out Detsction
- Internal Calibrated AC Oscillator
= External and Internal interrupt Sources
= Sin Slesp Modes: Idle, A0C Noise Reduction, Powsr-save, Power-down, Standby
and Extended Standby
* 0 and Packages
= 32 Programmabde 110 Lines
= dl-pin POIF, 44-lead TOFP, and 44-pad GFNMLF
ing Voltages
— LIV - 5.5V for ATmega32l
= 4.5V - 5.5V for ATmegal2
* Speed Grades
— 0 - 8MHz for ATmega32L
= 0 - 16MHz for ATmega32
* Powsr Consumption at 1MHz, 3¥, 25°C
= Bctive: 1.1mé
- Idl= Mode: 0.25mA
- Power-down Mode: « 1pé

ATMEL

AIMEL

I

8-bit AVR
Microcontroller
with 32KBytes
In-System
Programmable
Flash

ATmega32
ATmega3d2L

aEa0-AVA-
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Pin
Configurations
Figure 1. Pinout ATmega32
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Overview

Block Diagram

F o TR R

The AtmaPAVERATmepa3? iz & low-power CMOS 8-bit microcontroller besed on the AVR
anhanced RISC erchitactura. By executing powarful instructions in 2 single clock cycle, the
ATmegas? achieves throughputs epproaching 1 MIPS per MHz allowing the system designer to
Optimize power CONsUMption VErsus processing spesd.,

Figurs 2. Block Diagram
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Pin Descriptions
YCC

GND

Port A [PAT..PAD)

The AtmePAVREAVE core comisines & rich instruction sat with 32 general purpose working reg-
isters. All the 32 regisiers are directly connacted to the Arithmetic Logic Unit (ALU), allowing two
indapendent registers to be sccessed in one single instruction exscutad in one clock cycle. The
resulting architecture i maore code efficient while achisving throughputs up to ten fimes fester
than conventional C15C microcontrollers.

The ATmega32 provides the following features: 32Kbyies of In-Sysiem Programmable Flzsh
Program memony with Read-While-Write capabilties, 1024bytes EEPROM, 2Kbyta SRAM, 32
general purpase 10 lines, 32 general purposs working registers, a JTAG interface for Boundary-
gcen, On-chip Debupging support and programming, three flexible TimerCounters with com-
parz modes, Intemal and Extemal Intarrupis, a serigl programmable USART, a byt onented
Two-wire Sarial Imterface, an 8-channel, 10-bit ADC with optional diferential mput stage with
progremmable gain (TOFP package only), a progremmable Waichdog Timer with Intemal Osci-
ltor, an 5P| senal por, and six soffware salecieble power saving modas. The dle mods stops
the GPL while allowing the USART, Two-wire interface, AT Convertar, SHAM, Timen'Counters,
5P| port, end infernupt systam to confinue functicning. The Power-down mode saves the register
coments but freezes the Oscillator, dizabling all other chip functions until the next External Inter-
rupt or Hardware Aeset. In Powsr-save mode, the Asynchronous Timer continees to run,
allowing the ussr to maintain & timer basa while the rest of the device is sleeping. The ADC
Moiza Heduction mode stops the GPU and all VO modules except Asynchronous Timer and
ADC, to minimize switching noése during ADC conversions. In Standoy mods, the crystaliress-
nztor Oiscillator is unning while the rest of the device is slesping. This allows very fast star-up
combined with low-power consumption. In Extended Standby mede, both the main Oscillator
and the Asynchronows Timer continue to un.

The device is menufactured uzing Atmels high density nonvolatils memony technology. The On-
chip ISP Flash allows the program memory to be reprogrammed in-sysiem through an SPI seral
imerfacs, by & conwertional nonwolatils memaory programmer, or by an On-chip Boot program
running on the AVE core. The boot program can use any mterface fo download the application
program in the Application Flzsh memary. Software in the Boot Flash section will continue fo un
while the Apglication Flash section is updated, prowding frue Read-While-Wrie opematicn. By
combining &n 8-bit RISC CPU with In-Sysiem Salf-Programmable Flazh on & manolithic chip,
the Atmel ATmegas2 is  powerful microcontroler that provides & highly-flexiole and cost-effac-
tree solution to many embaddad control epplizetions.

The Atmel AVE ATmega32 is supponed with & full suite of program and system development
tools including: C comipilers, mecro essemilers, program debuggen’simulstons, in-circult smuls-
tors, and evaluation kits.

Digital supply vokage.
Ground.

Port A sarves a8 the analog nputs o the A/D Converter.

Port A also serves as an 8-bit bi-directional VO port, if the A'D Converier is not used. Por pins
can provide intemal pull-up resistors (sebecied for ech bit). The Port A output buffers heve sym-
metrical drive characteristics with both high sink and source capability. When pins PAD to PAT
are used as inputs and are extemelly pulled low, they will source curment if the miemal pull-up
resisiors are activated. The Port A pins ere tri-stated when a resst condition becomes active,
aven if the clock is nod runming.

ATMEL
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@I MOTOROLA

DUAL 1-OF-4 DECODER/
DEMULTIPLEXER

The LSTTLMS! SNS474L5138 s 2 high speed Dual 1-07-4 Decader/De-
mulEpiEs. The Gevice Nas wo Indepandent SEcocers, £3ch acCEoting w
Inputs and providng four munaly excusive acive LOW Ouluis. Each
dacoder has an actve LOW Enalie Input which £3n be usad 36 3 tata Inpat
for 3 4-utput demutipiewsr, Each haif of the L5138 can be used as afuncion

providing al four mindems of two variabkes. The LS139 s
farcated with e Schotthy bamer dlode process for high speed and Is
completely compatible wit 3 Motorola TTL tamilies.

+ Schottky Process for High Speed

» huiffunction Capabiity

« Two Compistaly Independent 1-0f-4 Dietoders

+ Acive Low Muually Exciusye Cuputs

+ [mput Clamp Diodes Limit High Speed Temination Efacs
= ESD= 3500 Vaits
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SN534/T4L8130

FUNCTIONAL DESCRIPTION

The LS139 Is & high spesd dusl 1-0f-4 decodendemutiples-
er fabricated wihh Sie Schotky bamer diode process, The
device has bwp Independent decodsrs, each of which acoept
bW Dinany wisd ohied Inputs (A, A1) 3nd prowide four mutslly
exciusive active LW ouiputs (Og—C'3 L Each decoderngs an
acttve LOW Enabie [E. When E s HIGH all outmts areforced
HIGH. The enabée can be usad 35 the fata INput for & S-0utput

demuitipleser application.

Each haifl of Te LZ13% generates al four minkeme of two
wartables. Thass four mintarmes ars usetul In some anolcs-
fons, replacing mutiple gate functions 3s snown InFig. &, and
mersby reducing the number of packages reguired In a logic
netark.
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L2493, L2930
QUADRUPLE HALF-H DRIVERS

SLRSNELC - SEFTEMEER 1088 - REVESED MOVEMEER 2004

# Featuring Unitrode L293 and L2aaD
Products Now From Texas Instruments

L20F . . . H OR NE PACIKAGE
L2030 . . . NE PACKAGE

* Wide Supply-Vohage Range: 4.5 V1o 36V “”:“’
# Separate Inpui-Logic Supply 1.2EN 14 16]] Voo
* Internal ESD Protection ::Ei :H::
* Thermal veaTsmcann S O+ 13l } HEAT SINK AND
# High-Noise-Immunity [nputs GROUND { [[s =[] [ GROUND
® Functionally Similar to 5G5 L283 and o fjs wfav
565 L2asD 247 10{] 34
® Qutput Current 1 A Per Channel Vogp 18 ofla4en
(600 mA for L283D)
# Peak Output Current 2 A Per Channel L. -{-F;Y"EF';?““E
(1.2 A for L293D)
# Output Clamp Diodes for Inductive 12enl ~ v
Transient Suppression (L2830} 1flz = 4s
17z =[av
description'ordering infermation N[« =[] ue
The 1293 and L2830 are quadruple high-current :E E : E% :g
hali-H drivers. The L2893 is designed to provide R
bidirectional drive curremts of up 4o 1 A at woliapes HEAT SINK AND i -El 2] HEAT SINK AND
from 4.5 ¥ to 36 V. Tha L2830 iz designed fo GRCURD it 0] GROUKND
provide bidirectional drive cumemts of up fo
E00-mA &t voltages from 4.5 V o 36 V. Both NC[jte e NC
devices &ne designed o drive inductive loads such mefli e
g3 relays, solenoids, do and bipoler stepping iz rfar
motors, as well 85 other high-cumenthigh-voltage a1z seflaa
loads in positive-supply apolications. Veoz[{14 15[ 34EN

All inputs are TTL compatible. Each output is a

complate tolem-pole drive circuit, with a

Dzrington transisior snk and & pssudo-

Darington scurce. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EM and drivers 3 and 4
enabled by 3 4EN. When an enable input is high, the associated drivers ane enabled, and their outpuis ane active
and in phase with their inputs. When the enable input is low, those drivers ane disabled, and their outputs are
off and in the high-mpedance state. With the proper data inputs, each pair of drivers forms a fullkH (or bridge)
reversiole drive suitable for solenoid or motor applications.

DORDERING INFORMATION
ORDERABLE TOR-SIDE
Ta PACKAGE! PART HUMEER MARKHE
HEOF [DWF) Taed 2 | L2a0we L0wWP
FOF M) Thed® | LGN L2mN
e TrC
o Taad 3 |L2GNE L20E
ME) Taed & | L2G0HE 200N
" Fackage dramings, stanclird packig qantlies, themma dala, symbolzation, and FCE design puitelnes are svalabi al
wwew. i Comyscipackage

Flaass ba awars fhat an Importan nofics conoeming avallabiity, standard wamanty, and use in critical appilcations of
Tamns Insinamanis semiconducion produds and dechimars thanslo appeams & e and of this data shaal

"ﬁ' Texas

A

PR EATION OATA o @ com aa o Ly
hﬂﬂll‘llﬂl:-ﬂ_.i_'- -_.r_ﬂll- iraLEE

Copyrigh o 2004, Tarms Insiremants incoporaied

mirgeial pEaraaL
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1293, L293D
QUADRUPLE HALF-H DRIVERS

G FENELS - GEFTEMIEF 160G - REWTSED RO MR 3004

description'ordering information [continued)

Cni the 1283, entamal high-speed output clamp dicdes should be wsed for inductive transient suppression.

A Voo temminal, sepamie from Wiors, is provided for the: logic inputs 1o minimizne devios power dissipation.

The L3and L2830 are chamotesired for opsmtion from 0FC to TOFC.

block diagram

Woo
I - ;J
| 1s|
2 B (
aJ L )
| !
_“_,_‘_-I- E "]
- '} 13
- |
© :
Hy
u—ﬂ—d—-‘—l |
— 3 |
=10 . a .
] ; "Ir
[ —— .
3 '
Vooz
WIOTE: Cutpul diodes 2r inlemal in L2GE0
FUKCTION TAELE
[ach detecr|
HALUTS! ouTPUT
A EN ¥
H H H
L H L
" 1 z

H = hign kv, L = low kval, ) = Imoiovanl

I = high impadanca [of|
I nl'g-l'vn—m:h.mrr mioda, e ol s

ﬂ“ TExAs
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1293, L2930

QUADRUPLE HALF-H DRIVERS
51 RN - SEPTEREE R R - FEVISED MOVEMIS.F 3004
recommendsad opersting conditions
WH  MWAX | UNT
Vi i3 T "
™ 3 Voo Voo B
. Voo =TV 23 ¥eooo ¥
Vy  Highlowl Inpud vofiage Ty 57V 75 7 m
L Low-ioval outpul volaige £4F 15| ¥
Ta  Opsraiing inso-air empsaiun o m| =
I Tha aigabraic comsention, In shich tha kees! posiive (mos negaive| designatod minimu, 5 used Inhis dai shest for logic vollage kvl
electrical characteristics, Yooy =5V, Vo = 24V, Ty = 25°C
PRAAMETER TEET COKDIMONS WM TVP  MAX | UNIT
i M5 lyg=-1 A R
Vs  Highewel output volags oo o Vocz- 18 Womp- 14 v
LEE: iy =14 - -
L Liow-lval oulout volago 3030 Iy ~ OEA 12 18| ¥
Vipgy  Hiahewsl cuipul camp wolans L2030 by = - DUE A Vocg+ 13 L
Vi Liow-kval oulzut clang wofago L3930 g = QE A 13 v
\ High-loval Inpest cumond . ¥ =TV - - ek
" il et ot (e - 12 W
A , -3 -0
Ll Low-kavd it oot 1= ¥i=0 = ]
&l cariputs.al high kovel 13 b
ket Liogic suppiy curmord =0 &l curiputs al ow levol = 8| mk
&l cariputs al high Impsedance B H
&l caiputs al high kv 14 M
bz Oulpi supply osent =0 &l ariputs al ow levol 2 E| m&
&l casipuis at high Impadancs 2 4
gwitching characteristics, Voo =5V, Vopo = 24V, Ty = 25°C
LIGKE, LEEDRE
PARAMETER TEST CONMTIONS R LU
f  Fropagation delny ime, iow-io-high-ieval oulpud tom A inpul B0 ]
i Fropagation delay Tme, high-io-low-koval outpil fom A Inpit 400 &
i ! La i i 0, =50 pF, Ses Figes 1
iy Transsion lima, low-io-high-lovs| ouipul . 300 4]
tna.  Tramsdion tima, hioh-o-iow-ievwe| ouipul 300 &
gwitching characteristics, Voo =5V, Vopa = 24V, Ty = 25°C
L20E0WE, LN
PARAMETER TEST COMDTIONS L¥a0N LT
WH  TVP  MAX
iy  Fropagation delyy ime, iow-io-high-ieval oulpud tom A Inpul 5 ]
¥ Fropagation delay fme, high-lo-low i fom A inpud 200
o Popsiion dekty 57, T o ow v oo Pon ATPR | =30 o, Son P! =
iy TranssSion tima, iow-io-high-lovs| ouipul 00 =
e Trameson tima, high-o-ow-vel ouipu 350 &

{P TExAs
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L293, L293D
QUADRUPLE HALF-H DRIVERS
S PR - SEPTEMEE R - FWEED MOVEMIS.F 2004
APPLICATION INFORMATION
BEW MV
Voo PI‘EE
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Figure 2. Two-Fhase Motor Driver [L283)
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1293, L2930
QUADRUPLE HALF-H DRIVERS

13, NI - ST VTG 15805 — RV D) ROV MR 004
APPLICATION INFORMATION
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Figure 3. Two-Phase Motor Driver (L2930
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1293, L2930

QUADRUPLE HALF-H DRIVERS
LRSI - SEPTEMEEF 100 - FEVISED NOVEMIS.H 2004
APPLICATION INFORMATION
Ve O
EK EL) Mt 44 N2
K H | Fasi mvios siop H |FAun
H Fn L | Fast moior Siop
x | Fres-unning motn: x| Frs-unning motoe
sip sip
L = iow, H = high, )= donl carg
Figure 4. DC Motor Controls
[zonnections to ground and to
supply voltage]
Vo O
EK 14 FLY FURCTION
H H | Tum right
T8 [3__ 3% G I I Rl
LT H L | Fist moior siop
il HHJ_T I—ﬂ Yoot H H H |Fastmoior siop
| -T"”.'E'LEH HI_\. [ + L X % | Fest molor siop
O L =licw, H = high, X = diontcam
Tanmmn
CHID

Figurs 5. Bidirectional [C Motor Control
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CHINA YOUNG SUN LED TECHNOLOGY CO., LTD.

TEL: {B&) ?55-28079401 2079403 2EO79403 2EO7I404 2EOTI405
F&X: [B&) T55-ZBOTI407 E-mal: info@100LED.com  Weh: www. LOOLED com

Model No.: YSL-R396CR3IG4B5C-C10
RED/GREEN/BLUE Triple Color LED

Applicatisns:
Mg Messngs Chapliry i Full Gt Display
jiEanking Board i Scone Bosrds

DRl Display

LED Chip Absclute Maximum Ratings: (Ta=25T)

Fararmter Symba Azl Green Blue Linkt
Faorsard current I 20 20 20 =4
Peok farwerd current (Tuty Crelesss, 106Ez) b 0 n 0
Bovers: oot [WesmSY) I 10 10 10 pA
Opcreting tomp Tews -15e= B85 -25~ 85 |-25~ 85 T
Storepr tomp Toma -30~85 MBS | -20~=ES T
Fezle Pmnzrion Barclogth A PH B3% 530 457.5 =

¥ Soldering Bath: not more than 5 seconds @250 T The bottom ends of the plastc refecor
chould be at bexst 2mm above the solder surface

Saoldering Trom: nob more than 3 seconds §300 T under 200N

LED Chip Typical Electircal & Optical Characteristics: (Ta=25T)

TTEMS. Color Symbol | Condition Min. Typ. Max. Unlt

Red 1.3 20 232

Forward Valtage Green | ¥ L=20ma [~ 5o 3 1.4 W
Bl 30 13 34
e - - B0l

Luminous Inkensky Sireen h Ie=Z0mA | — == —_—— AD00 mecd
Bl - - 500
Red 620 623 G5

Wawelenength Green Ak [«=20ma | 515 517.5 520 i
Bl ARG AR 457.5

Light Degradatian i % = RiT%

after 1000 hours Green -11.37% ~ -15.30%
Blue -B.23% ~ -16.81%

Address: 5F, Bullding 8, Anzhilong Indl., Qinghua East Road., Longhus Town, Shenrhen CHINA. 518109

ONE HUNCRED LED
ﬁww.lmLED.cmm >




U e R RETR A A
CHINA YOUNG SUN LED TECHNOLOGY CO., LTD.

TEL: {BE) 735-28079400 2E079402 23073403 8079404 ZBOTS405
F&X: [BB) T55-28073407 E-mall: infef@ I00LEC.com  Web: www_100LED.com

Light Degradation in med: {Ir=20mA)

Hours nght DEI;II'E dation in mcd after Different Hours
Colors 216 Hrs 350 Hrs 792 Hrs 1104 Hrs 1997 Hrs 2378 Hrs
Fied 1.52% -122%: -3.10%: - BB%: -5. 7% -B.2T%
Green -8.02% -3 _7B%: -10.25% -11.37% -13.79% -15_30%:
Blue 3.13%: -0.33% -1.E8% -8.23% -14.33% -1E6.B1%:

Mechanicsl D M ons:

@Al dimension are in mm, tolerance is | 0.2mm unless otherwise noted
@AN epoay Meniscus may extend about 1.5mm down the leads.
@Burr around battom of epoxy may be 0.5mm Maximum

=00 Unit: mm
@ E
'y}
B.T0 S'D:
T =//Wieming Angle Draming
Y
LB :
| —
ir] U ol
) F
3 sl A 3
=
— T—GREEM
1234

Address: 5{F, Bullding B, Anzhilang Indl., Qinghua East Road., Longhua Town, Shenzhen CHIMA. S1ELD9

w00 Fleom e
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