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5-1. AF A& 55(1/2)

HS A 72 09 T 3 A F) s A ] R
1 IC ATMEGA128 7N 1
2 CPU Module Connector Dual Connector(8x2, ) 7N 4
3 CPU Module COnnector Dual Connector(8x2, ¢ 70 4
4 LCD HB16209 7h 1
5 LCD Connector Single Connector(14pin, <) 70 1
6 LCD Connector Single Connector(14pin, ) 70 1
7 IC 74HC595 7R 2
8 IC 741547 7N 1
9 IC MAX232 7N 1
10 DSUB Connector Right Angle(9pin, ) ! 1
11 Ceramic Capacitor 0.1uF/50V 70 10
12 Ceramic Capacitor 18pF/50V 7N 2
13 Electrolytic Capacitor 10uF/16V 7N 1
14 Electrolytic Capacitor 100uF/16V 70 1
15 Resistor 10KQ, 1/4W, 5% 7N 7
16 Resistor 1KQ, 1/4W, 5% 7h 1
17 Resistor 3302, 1/4W, 5% 7N 23
18 Variable Resistor 10KQ 7h 2
19 FND FND 507 7R 2
20 LED Red(5¢) 7N 16
21 LED Green(50) 7N 1
22 Buzzer Buzzer(DC 5V) 7N 1
23 Crystal 11.0592MHz 7N 1
24 TR 25C1815 7R 2
25 Tact Switch Tact Switch 7N 6
26 Power Connector =M2}F 2pin, 5.0mm 7N 1




5-2. A7 AE 55(2/2)

HS A 72 09 T 4 AP e NN A | R
27 ISP Connector Dual Header 3x2, 7h 1
28 NEE 3¢ x 5mm 7N 4
29 HE 30 7N 4
30 PCB Bare PCB & 1
31 k=1 Sn 60% m 3
32 A 24 m 1
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238 AY A 2(AvrStudio)

#include <avr/io.h>
#include <avr/interrupt.n>
#include <avr/eeprom.h>
#include <avr/wdt.h>
#include <util/delay.h>

#include <stdio.h>

#define ON 1
#define OFF 0
#define NONE 0
#define ADULT 1
#define KID 2
#define FORWARD 0
#define REWARD 1

/] Key Define

#define KEY_PIN PINE
#define KEY_DDR DDRE
#define KEY1 1
#define KEY2 2
#define KEY3 3
#define KEY4 4
#define KEY5 5

// Led Define

#define LCD_PORT PORTC
#define LCD_PIN PINC
#define LCD_DDR DDRC
#define LCD_RS 0x01
#define LCO_RW 0x02
#define LCD_E 0x04
#define DDRAM 0x80
// FND Define

#define FND_PORT PORTB
#define FND_DDR DDRB
#define FND_DIGO 0x04
#define FND_DIG1 0x08
// Matrix LED Define

#define MLED_PORT PORTA
#define MLED_DDR DDRA
#define MLED_DATA 0x01
#define MLED_SHIFT 0x02

#define MLED_CLEAR 0x04
#define MLED_LATCH1 0x10
#define MLED_LATCHZ2 0x20

// Serial Baudrate Define

#define B4800 143
#define B9600 71
#define B19200 35
#define B38400 17
#define B57600 11
#define B115200 5
enum st {

SELECT_TICKET_TYPE,
SELECT_START_STATION,
SELECT_END_STATION,
CALCULATE_FEE,
TRAIN_GO



// Global Variable Define

volatile unsigned char key_flag;

volatile char fnd_buf[2], fnd_flag:

volatile int dig;

unsigned int led_order[16] = {
0x0001, 0x0002, 0x0004, 0x0008, 0x0080, 0x0800, 0x8000, 0x4000,
0x0400, 0x0040, 0x0020, 0x0200, 0x2000, 0x1000, 0x0100, 0x0010

volatile char state;

volatile char ticket_type, direction:

volatile int start_station, end_station, distance;
int fee_tbl[2] = { 300, 500 }, fee, money:

void timerQ_init(void)

TCCRO = 0x07;
TCNTO = 256 - 11;
TIMSK = 0x01;
}
SIGNAL(TIMERO_OVF_vect)
{
TCNTO = 256 — 11;
if( fnd_flag ) {
FND_PORT = 0x00;
FND_PORT = (fnd_buf[dig] << 4) | (FND_DIGO << dig);
dig "= 0x01;
}
void fnd_off(void)
{
fnd_flag = OFF;
FND_PORT = 0x00;
}
void matrix_led(int data)
{
int tmp = ~data;
int i;
MLED_PORT |= MLED_CLEAR;
MLED_PORT &= ~(MLED_LATCH1 | MLED_LATCH2);
for(i=0;i<16; i++ ) {
if( tmp & 0x8000 ) MLED_PORT |= MLED_DATA:
else MLED_PORT &= ~MLED_DATA;
MLED_PORT |= MLED_SHIFT;
tmp <<= 1;
MLED_PORT &= ~MLED_SHIFT:
}
MLED_PORT |= (MLED_LATCH1 | MLED_LATCH2);
MLED_PORT &= ~(MLED_LATCH1 | MLED_LATCHZ2);
}

void matrix_alloff(void)
int i;

MLED_PORT |= MLED_CLEAR;
MLED_PORT &= ~(MLED_LATCH1 | MLED_LATCHZ2);
for(i=0;1i<16; i++ ) {

MLED_PORT |= MLED_DATA;

MLED_PORT |= MLED_SHIFT;
MLED_PORT &= ~MLED_SHIFT;



MLED_PORT |= (MLED_LATCH1 | MLED_LATCH2);
MLED_PORT &= ~(MLED_LATCH1 | MLED_LATCH2);
}

void matrix_allon(void)

MLED_PORT &= ~MLED_CLEAR;
MLED_PORT |= (MLED_LATCH1 | MLED_LATCH2);
MLED_PORT &= ~(MLED_LATCH1 | MLED_LATCH2);

char getkey(char prev_key)
{
char key = 0, old_key;
key_flag = 0;

old_key = ~(KEY_PIN >> 3) & Ox1F;
if( old_key ) {
_delay_ms(50);
key = ~(KEY_PIN >> 3) & Ox1F;
if( key == old_key ) {
if( key == 0x01 ) key = KEY1;

else if( key == 0x02 ) key = KEY2
else if( key == 0x04 ) key = KEY3;
else if( key == 0x08 ) key = KEY4;
else if( key == 0x10 ) key = KEY5;

if( key != prev_key ) key_flag = 1.

}

}
return key;

}

void lcd_busycheck(void)

{
LCD_DDR = 0xO0F;
LCD_PORT = 0x00;
LCD_PORT |= LCD_RW;
LCD_PORT |= LCD_E:
while( LCO_PIN & 0x80 );
LCD_PORT &= ~LCD_E;
LCD_DDR = OxFF;

}

unsigned char lcd_command_read(void)

{
char cmd;
LCD_DDR = 0x0F;
LCD_PORT = 0x00:
LCD_PORT |= LCD_RW;
LCD_PORT |= LCD_E:
asm ("nop");
cmd = LCD_PIN & OxFO:
LCD_PORT &= ~LCD_E;
LCD_PORT |= LCD_E:
asm ("nop");
cmd |= LCD_PIN >> 4;
LCD_PORT &= ~LCD_E:
return cmd;

}

void lcd_command_write(unsigned char cmd)

lcd_busycheck():



LCD_PORT = 0x00:
LCD_PORT |= cmd & 0xFO;
LCD_PORT |= LCD_E:
LCD_PORT &= ~LCD_E;
LCD_PORT &= 0OxOF;
LCD_PORT |= cmd << 4;
LCD_PORT |= LCD_E:
LCD_PORT &= ~LCD_E:

_delay_ms(2);

unsigned char lcd_data_read(void)
char data;

LCD_DDR = 0xOF;
LCD_PORT = 0x00;

LCD_PORT |= LCD_RS;
LCD_PORT |= LCD_RW:;

LCD_PORT |= LCD_E;
asm ("nop");

data = LCD_PIN & OxFO;
LCD_PORT &= ~LCD_E;
LCD_PORT |= LCD_E:
asm ("nop");

data |= LCD_PIN >> 4;
LCD_PORT &= ~LCD_E;

return data;

}

void lcd_data_write(unsigned char data)
lcd_busycheck():
LCD_PORT = 0x00;
LCD_PORT |= LCD_RS:
LCD_PORT |= data & 0xFO;
LCD_PORT |= LCD_E;
LCD_PORT &= ~LCD_E;
LCD_PORT &= 0xO0F;
LCD_PORT |= data << 4;
LCD_PORT |= LCD_E:
LCD_PORT &= ~LCD_E:

_delay_us(50);

void lcd_string(char xstr)

while( *str ) lcd_data_write(*str++);

void lcd_gotoxy(char x, char vy)

lcd_command_write(DDRAM | (0x40 * y) | x);
}

void lcd_init(void)
LCD_DDR = 0OxFF;

lcd_command_write(0x20);



_delay_ms(10);
lcd_command_write(0x20);
_delay_ms(10);
lcd_command_write(0x20);
_delay_ms(10);
lcd_command_write(0x28);
lcd_command_write(0x08);
lcd_command_write(0x01);
lcd_command_write(0x086);
_delay_ms(10);
lcd_command_write(0x0C);

}

void uart_transmit(unsigned char data)
while( I( UCSR1A & (1 << UDRE1)) );
UDR1 = data;

void uart_string(char =str)

while( *str ) uart_transmit(*str++);

}
unsigned char uart_receive(void)
while ( I(UCSR1A & (1 << RXC)) ):

return UDRT;

void uart_init(unsigned char baudrate)

UCSR1A = 0b00000000:;

UCSR1B = 0b10011000;
UCSR1C = 0b00000110;
UBRR1H = 0x00;

UBRR1L = baudrate;
}

void adc_init(void)

ADCSRA = 0b10001111;
ADMUX = 0b00000000:
}

void adc_start(void)

ADCSRA |= 0x40;

SIGNAL(ADC_vect)

{
money = (int)((1023 - ADC) / 20.46) * 100;
ADCSRA |= 0x40;

void main_screen(void)

fnd_off();
matrix_alloff();

lcd_gotoxy(0, 0);
lcd_string(" Select Button! ");
lcd_gotoxy(0, 1);

, lcd_string("S1:Adult S2:Kid");

void start_screen(void)
{

int i;



lcd_string(" Welcome To ");
lcd_gotoxy(0, 1);
lcd_string("Gangnam Station!");
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or( i = i < i++
matrix_led(led_order[il);
_delay_ms(300);

main_screen();

void mcu_init(void)

KEY_DDR = 0x00;
FND_DDR = OxFC:
FND_PORT = 0xFO:
MLED_DDR = OxFF;
MLED_PORT = 0x00;

adc_init();
led_init();
uart_init(B9600);
timer0_init():

sei():

}

void variable_init(void)
key_flag = OFF;

dig = 0:
fnd_off();

ticket_type = NONE;
start_station = NONE;
end_station = NONE;

distance = 0;
fee = 0;

}
void select_station(char keyin)

char key = keyin:
int station;

_delay_ms(500);

start_station = 1;
station = start_station;

distance = 0;
fee = 0;

lcd_gotoxy(0, 0);
lcd_string(" Start Station "):
lcd_gotoxy(0, 1);
lcd_string("Station Num : ");

while( 1) {
key = getkey(key);
if( key_flag ) {
switch( key ) {
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case KEY1 :

station++;
if( station == 17 )station =
break;

>
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case KEY2 :
station——;
if( station == 0 ) station = 16;
break;

case KEY3 :
if( state == SELECT_START_STATION ) {
start_station = station;
end_station = 1;
station = end_station;

lcd_gotoxy(0, 0);
lcd_string(" End  Station "):

state = SELECT_END_STATION;

else if( state == SELECT_END_STATION ) {
end_station = station;

lcd_gotoxy(0, 0);

printf("Start:%02d Station", start_station);

lcd_gotoxy(0, 1);

printf("End :%02d Station", end_station):
matrix_led(led_order[start_station — 1] | led_order[end_station — 1]);

_delay_ms(500);

if( start_station == end_station ) {
lcd_gotoxy(0, 0);
lcd_string(" Error!! ");

lcd_gotoxy(0, 1);
lcd_string("Return To First!");
_delay_ms(500);
start_station = NONE;
end_station = NONE;

main_screen():

y state = SELECT_TICKET_TYPE;
else {
]
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distance = end_station — start_station;
if( distance < 0 ) {
distance *= (-1);
if( distance < 8 ) {
) direction = REWARD:;

else {
direction = FORWARD;
distance = 16 — distance;



else {
if( distance > 8 ) {

direction = REWARD;
distance = 16 — distance:;
else {
direction = FORWARD;
}
}
lcd_gotoxy(0, 0);
printf("Distance:%d ' distance);

fee = fee_tbl[ticket_type % 2] * distance;
lcd_gotoxy(0, 1);
printf("Fee : %04d Won ", fee);

_delay_ms(1000);

lcd_gotoxy(0, 0);
lcd_string("Insert Money!! ");
lcd_gotoxy(0, 1);
printf("Fee:%04d-0000 ", fee);

state = CALCULATE_FEE;
}

return;
}

break;

case KEY5 :
wdt_enable(WDTO_30MS);
while( 1 );
break;

}

matrix_led(led_order[station — 1]);
lcd_gotoxy(14, 1);
printf("%02d", station);

}
}
\{(oid train_go(void)

int i, pos = start_station — 1;
char str[30]:

lcd_gotoxy(0, 0);
lcd_string("Train Is Going.."):

fnd_flag = ON;
for( i = 0; i <= distance; i++ ) {
matrix_led(led_order[pos]):

if( i < distance ) {
lcd_gotoxy(0, 1);
if( direction == FORWARD ) printf("-——=> : %d Minutes", distance - i);
else printf("<-——- : %d Minutes", distance - i);

else {
lcd_gotoxy(0, 0);
lcd_string("Train Is Arrived");
lcd_gotoxy(0, 1);

, lcd_string(" Thanks A Lot! ");

fnd_buf[0]
fnd_buf[1]

B
distance - i;
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}

uart_transmit("wf');
sprintf(str, "Time/m
uart_string(str);
sprintf(str, "Distance
uart_string(str);
sprintf(str, "Start Station : %02dWrWwn", start_station);
uart_string(str);
sprintf(str, "End Station
uart_string(str);
sprintf(str, "Now Station
uart_string(str);
sprintf(str, "Money
uart_string(str);

D %dWrwn', i);

D %02dWrwn", pos + 1);
D %04dWrwn", fee):

if( direction == FORWARD ) {
if( pos < 15) pOS++;

else pos = 0;
else {

if( pos ) pos——;

else pos = 15;

}

_delay_ms(1000);
_delay_ms(1000);
ticket_type = NONE;
start_station = NONE;
end_station = NONE;

distance = 0;
fee = 0;

main_screen();

state = SELECT_TICKET_TYPE:

int main(void)

{

char key = OxFF;

mecu_init();
variable_init();
matrix_alloff();

adc_start();

fdevopen((void *)lcd_data_write, 0);
start_screen();

state = SELECT_TICKET_TYPE;

while( 1) {
key = getkey(key);
if( key_flag ) {
switch( key ) {
case KEY1 :
case KEY2 :
if( state == SELECT_TICKET_TYPE ) {
state = SELECT_START_STATION;

lcd_command_write(0x01);
lcd_gotoxy(0, 0);
if( key == KEY1 )

D %dWrwn', distance — i);

© %02dWrwn", end_station);

lcd_string("You Select Adult");

else if( key == KEY2 )lcd_string("You Select Kid ");



ticket_type = key;
select_station(key);
}
break;

case KEY3 :
if( state == CALCULATE_FEE ) {
if( money >= fee ) {
if( money > fee ) {

lcd_gotoxy(0, 0);

lcd_string("Here Is Change. ");
lcd_gotoxy(0, 1);

printf("Change : %04d ", money — fee);

}

_delay_ms(1000);

lcd_gotoxy(0, 0);

lcd_string(" [S4] Go!! ");
lcd_gotoxy(0, 1);

printf(" Distance : %d ", distance);

state = TRAIN_GO;

}

I3
break;

case KEY4 :
if( state == TRAIN_GO ) train_go():
break;

case KEY5 :
wdt_enable(WDTO_30MS);
while( 1 );
break;

}

}
]
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if( state == CALCULATE_FEE ) {
lcd_gotoxy(9, 1);
printf("%04d ", money);

if( money >= fee ) {

lcd_gotoxy(14, 1);
lcd_string("OK"):

}

return 0O;



