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1 IC ATmegal28 7N 1
2 |CPU Module Connector|Dual Connector(8x2, =) 7 4
3 |CPU Module Connector |Dual Connector(8x2, $}) 7R 4
4 ISP Connector Dual Header 3x2, & 7N 1
5 Power Connector =2} 2pin, 5.0mm ) 1
6 Slide Switch MSL-1C2P 7N 1
7 Crystal 16MHz 7N 1
8 A2}l Capacitor 0.1uF 7N 9
9 Alete] Capacitor 18pF 7N 2
10 A3l Capacitor 10uF/16V vl 2
11 A% 330Q 7N 23
12 A&t 1KQ 7N 1
13 A&t 10KQ 7N 7
14 7 A & 10KQ 7N 2
15 LED Red(5¢) 7N 16
16 LED Green(50) ) 1
17 FND FND 507 7N 2
18 LCD HB16209 5V 7R 1
19 LCD Connector Single Connector(14pin, <) 7N 1
20 LCD Connector Single Connector(14pin, ¢}) ! 1
21 TR C1815 7N 2
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5—2. PCB(TOP Routing)
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5—3. PCB(BOTTOM Routing)
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7. WX & A2(C Source : main.c)

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

#include <stdio.h>

#include "key.h"
#include "fnd.h"
#include "var.h"
#include "lcd.h"
#include "serial.h"
#include "led.h"

#define ON 1
#define OFF 0

#define FORWARD 0
#define REWARD 1

enum {
NONE,
ADULT,
KID

)
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enum {
SELECT_TICKET_TYPE,
SELECT_START_STATION,
SELECT_END_STATION,
CALCULATE_FEE,
TRAIN_GO

b

extern volatile char key_flag;

extern volatile char fnd_flag;

extern volatile unsigned char fnd_buf[2];
extern volatile int money;

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

b

volatile char state;

volatile char ticket_type, direction;

volatile int start_station, end_station, distance;

volatile int fee;

int fee_tbl[2] = { 300, 500 };

void mcu_init(void)

{
key_init();
fnd_init();
var_init();
led_init();
serial_init(B9600);
matrix_init();

}

void variable_init(void)

{
fnd_off();
ticket_type = NONE;
start_station = NONE;
end_station = NONE;
distance = 0;
fee = 0;

}

void main_screen(void)

{
fnd_off();
matrix_alloff();
led_gotoxy (0, 0);
led_string(" Select Button! ");
led_gotoxy (0, 1);
led_string("S1:Adult S2:Kid");

}

void start_screen(void)
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int 1;

led_string("  Welcome To ");
led_gotoxy (0, 1);
led_string("Gangnam Station!");

T 000 0000100000011 111110111
// [2A 11 LEDY +x4 A4

/! . LED @ o3 A YR 0.3% (HF o= HEsA akA L.
// LED1I—LED2—LED3—LED4—LED8—LED12—LED16—LED15
// —LEDI11—LED7—LED6—LED10—LED14—LED13—LED9—LED5

0100010110017 1111111717701
for( i =0;1< 16; i++ ) {

}

main_screen();

}

void select_station(char keyin)
{

char key = keyin;

int station;

_delay_ms(500);

start_station = 1;
station = start_station;

distance = 0;
fee = 0;

led_gotoxy (0, 0);
led_string(" Start Station ");
led_gotoxy (0, 1);
led_string("Station Num : ");

while( 1 ) {
key = getkey(key);
if( key_flag ) {
switch( key ) {
I 0071171771707

/) [EA 2] 291AF ol &ste] LEDE AW v JgWIFor oF

// 1. LED
// SW1E 1¥H +& vt 1A Ao =m o]F 5L,
// SW2S 1¥ F& wrjt; 18 AGHA g o=m ol F5H A A L.
I 0001711777777 1777171177717
case KEY_1 :
break;
case KEY_2 :
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break;

case KEY_3 :
if( state == SELECT_START_STATION ) {
start_station = station;
end_station = 1;
station = end_station;

led_gotoxy (0, 0);
lecd_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);
led_gotoxy (0, 1);
printf("End :%02d Station", end_station);

matrix_led(led_order[start_station — 1] | led_order[end_station — 11);

delay_ms(500);

if( start_station == end_station ) {
led_gotoxy (0, 0);
led_string(" Error!! ");

led_gotoxy (0, 1);
led_string("Return To First!");
_delay_ms(500);

start_station = NONE;
end_station = NONE,;

main_screen();

state = SELECT_TICKET_TYPE;
¥
else {
I 0111171117771
[ [EA 3] 229y =249 Ay & HdARe awS A4St LDl %A

// 7}. LCD
// A Ly =219 310 A AYE AAbste] EA
// S+ : Adult = 500 X A4g, Kid = 300 X A

e

distance = end_station — start_station;
if( distance < 0 ) {
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else {
if( distance > 8 ) {

else {

}

led_gotoxy (0, 0);

led_gotoxy (0, 1);

_delay_ms(1000);

led_gotoxy (0, 0);
led_string("Insert Money!! ");
led_gotoxy (0, 1);
printf("Fee:%04d—0000 ", fee);

state = CALCULATE_FEE;

return;

}
break;

case KEY_5 :
wdt_enable(WDTO_30MS);
while( 1 );
break;

}

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

}

void train_go(void)
{

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

led_gotoxy (0, 0);
led_string("Train Is Going..");

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

if( i < distance ) {
33-22



led_gotoxy (0, 1);
if( direction ==

else
}

else {

lcd_gotoxy (0, 0);

FORWARD ) printf("=——=> : %d Minutes", distance — 1i);
printf("<———: %d Minutes", distance — 1);

led_string("Train Is Arrived");

led_gotoxy (0, 1);

lcd_string(" Thanks A Lot! ");

}

fnd_buf[0]
fnd_buf[1]

i;

[EA4 5] &4

distance — 1;

I 0000000771777

=9 o] DHA AAFEe R PC Hujdo| ZHsA L.
olE AR, FAE, SEY, B&4Y, @AY, 855 Hyd =9

L

serial_transmit("\f');

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

else pos = O;
}
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;
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int main(void)
{
unsigned char key = OxFF;

mcu_init();
variable_init();

sei();
fdevopen((void #*)lcd_data_write, 0);

start_screen();
state = SELECT_TICKET_TYPE;

var_start();

while( 1 ) {
key = getkey(key);
if( key_flag ) {
switch( key ) {
case KEY_1 :
case KEY_2 :
if( state == SELECT_TICKET_TYPE ) {
state = SELECT_START_STATION;

lcd_command_write(0x01);
led_gotoxy (0, 0);

if( key == KEY_1 ) led_string("You Select Adult");
else if( key == KEY_2 ) lcd_string("You Select Kid

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

case KEY_3 :
if( state == CALCULATE_FEE ) {
if( money >= fee ) {
if( money > fee ) {
led_gotoxy (0, 0);
led_string("Here Is Change. ");
lcd_gotoxy (0, 1);
printf("Change : %04d ", money — fee);
}
_delay_ms(1000);

led_gotoxy (0, 0);

led_string(" [S4] Go!! ");
led_gotoxy (0, 1);

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

state = TRAIN_GO;
}
}
break;
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case KEY_4 :
if( state == TRAIN_GO ) train_go();
break;

case KEY_5 :
wdt_enable(WDTO_30MS);
while( 1 );
break;

}

I 0777777777

/) [2A 4] 7PEAEE o] L3y AE 9F H®A

/I 1. VR19] ADC 94¥t& A& oz LCDl ®A |
I/ 2. 9EE g 239 vwetd A7y oW 0K EASL
/I o AeE Fo] 7 BhAL.

I 0000000717777
if( state == CALCULATE_FEE ) {

if( money >= fee ) {

)

return O;
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