LAMPIRAN A
LISTING PROGRAM MIKROKONTROLER



/*****************************************************

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com

Project :

Version:

Date :20/07/2009
Author : FACG
Company : FACG
Comments:

Chip type : ATmegal6
Program type : Application
Clock frequency  : 8,000000 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 256

*****************************************************/

#include <megal6.h>
#include <delay.h>
#include <stdio.h>

#define delay delay _us(100)

/I Alphanumeric LCD Module functions
#asm

.equ __lcd_port=0x15 ;PORTC
#endasm
#include <lcd.h>

char text[33],pointer,barisl[16],baris2[16];
int posisi[16];

#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#defineRXC 7

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<OVR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

char scan_catur(void)

{

PORTA=0001111111;
delay;

posisi[0]= PINB;
delay;
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PORTA=0010111111;
delay;

posisi[1]= PINB;
delay;

PORTA=0b11011111;
delay;

posisi[2]= PINB;
delay;

PORTA=0b11101111;
delay;

posisi[3]= PINB;
delay;

PORTA=0b11110111,
delay;

posisi[4]= PINB;
delay;

PORTA=0b11111011;
delay;

posisi[5]= PINB;
delay;

PORTA=0b011111101;
delay;

posisi[6]= PINB;
delay;

PORTA=0011111110;
delay;

posisi[7]= PINB;
delay;

PORTA=0b11111111;
return O;

}

/I USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_bufferfRX_BUFFER_SIZE];

#if RX_BUFFER_SIZE<256

unsigned char rx_wr_index,rx_rd_index,rx_counter;
#else

unsigned int rx_wr_index,rx_rd_index,rx_counter;
#endif

/I Thisflagis set on USART Receiver buffer overflow
bit rx_buffer_overflow;

/I USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)

char status,data;

status=UCSRA;

data=UDR;

if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
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rx_buffer[rx_wr_index]=data;
if (++rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0;
if (++rx_counter == RX_BUFFER_SIZE)

{

rx_counter=0;

rx_buffer_overflow=1;

b
}.

/Nlcd_putchar(data);
if (data==13)
{
/[Program ganti baris
Icd_clear();
Icd_puts(barisl);
lcd_gotoxy(0,1);
led_puts(baris?2);
for (pointer = O;pointer < 16;pointer ++)
{
baris1[pointer] = baris2[pointer];
baris2[pointer] ="
}
pointer = 0;
}
else
{
baris2[pointer] = data;
pointer ++;
}

}

#ifndef DEBUG_TERMINAL_IO_

/I Get a character from the USART Receiver buffer
#define_ ALTERNATE_GETCHAR _

#pragma used+

char getchar(void)

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index];
if (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#asm("cli")

--rx_counter;

#asm("sei")

return data;

}

#pragma used-

#endif

// Standard Input/Output functions

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

I/ Declare your local variables here
DDRB=0x00;

PORTB = OXFF;
DDRA=0xFF,
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/I USART initialization

/I Communication Parameters: 8 Data, 1 Stop, No Parity
/I USART Receiver: On

/I USART Transmitter: On

/I USART Mode: Asynchronous
/I USART Baud rate: 9600
UCSRA=0x00;

UCSRB=0x98;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x33;

/I LCD moduleinitialization
Icd_init(16);

// Global enable interrupts
#asm("sel")

while (1)
{

// Place your code here

sprintf(text," +%2X,%2X,%2X ,%2X ,%2X ,%2X ,%2X ,%2X =",posisi[0] ,posisi[ 1] ,posisi[ 2] ,posisi[ 3] ,posisi[4],
posisi[5],posisi[6] posisi[7]);

puts(text);

putchar(13);

putchar(10);

scan_catur();

delay_ms(500);
b

}
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LAMPIRAN B
LISTING PROGRAM VISUAL BASIC



Private Type Bidak
koordx As Integer
koordy As Integer
warna As Integer
gambar As String

End Type

Dim Pp As Bidak

Dim Ph As Bidak

Dim Bp(16) As Bidak

Dim Bh(16) As Bidak

Dim Data_Lama(8) As String
Dim Data_Baru(8) As String

Public Function RoundDown(ByVal cdblRound As Double) As Double
RoundDown = 11f(Round(cdbl Round, 0) - cdblRound > 0, Round(cdbl Round) - 1, Round(cdbl Round))
End Function

Public Function strPosisi(ByVal strKata As String, ByVal strChar As String) As | nteger
Dimintldx As Integer

For intldx =1 To Len(strK ata)
If Mid(strKata, intldx, 1) = strChar Then Exit For
Next intldx
strPosis = intldx
End Function

Public Function DecT oBiner (ByVal vNewValue As Double) As String
Dim strTmp As String
Dim dblBagi AsDouble, intSisa As Integer

dblBagi = vNewValue

Do While dblBagi <> 0
intSisa = dblBagi Mod 2
dblBagi = RoundDown(dblBagi / 2)
strTmp = Trim(Str(intSisa) & strTmp)

Loop

DecToBiner = strTmp

End Function

Public Function HexToBiner (ByVal vNewValue As String) As String
DimstrTmp  AsString
Dim strHasil  As String
DimstrHexa As String

strHexa = "0123456789ABCDEF"
strTmp = vNewVaue
Do While Len(strTmp) >0
strHasil = Trim(Right("0000" & DecToBiner(strPosisi(strHexa, Right(strTmp, 1)) - 1), 4) & strHasil)

strTmp = Left(strTmp, Len(strTmp) - 1)
Loop
HexToBiner = Val(strHasil)
End Function
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Public Function BinToByte(Biner As String) As Byte
If Biner ="0" Then

BinToByte=0

Elself Biner ="1" Then
BinToByte=1

Elself Biner ="10" Then
BinToByte = 2

Elself Biner = "11" Then
BinToByte=3

Elself Biner ="100" Then
BinToByte = 4

Elself Biner = "101" Then
BinToByte=5

Elself Biner ="110" Then
BinToByte=6

Elself Biner ="111" Then
BinToByte=7

Elself Biner = "1000" Then
BinToByte=8

Elself Biner = "1001" Then
BinToByte=9

Elself Biner = "1010" Then
BinToByte = 10

Elself Biner = "1011" Then
BinToByte=11

Elself Biner = "1100" Then
BinToByte =12

Elself Biner = "1101" Then
BinToByte =13

Elself Biner ="1110" Then
BinToByte = 14

Elself Biner ="1111" Then
BinToByte = 15

Elself Biner = "10000" Then
BinToByte = 16

Elself Biner = "10001" Then
BinToByte =17

Elself Biner = "10010" Then
BinToByte = 18

Elself Biner = "10011" Then
BinToByte = 19

Elself Biner = "10100" Then
BinToByte = 20

Elself Biner ="10101" Then
BinToByte=21

Elself Biner = "10110" Then
BinToByte = 22

Elself Biner ="10111" Then
BinToByte = 23

Elself Biner = "11000" Then
BinToByte =24

Elself Biner = "11001" Then
BinToByte = 25

Elself Biner ="11010" Then
BinToByte = 26

Elself Biner ="11011" Then
BinToByte = 27

Elself Biner ="11100" Then
BinToByte = 28
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Elself Biner ="11101" Then
BinToByte =29

Elself Biner ="11110" Then
BinToByte = 30

Elself Biner ="11111" Then
BinToByte = 31

Elself Biner = "100000" Then
BinToByte = 32

Elself Biner = "100001" Then
BinToByte = 33

Elself Biner = "100001" Then
BinToByte = 34

Elself Biner = "100011" Then
BinToByte = 35

Elself Biner = "100100" Then
BinToByte = 36

Elself Biner = "100101" Then
BinToByte = 37

Elself Biner = "100110" Then
BinToByte = 38

Elself Biner ="100111" Then
BinToByte = 39

Elself Biner = "101000" Then
BinToByte = 40

Elself Biner = "101001" Then
BinToByte =41

Elself Biner = "101010" Then
BinToByte = 42

Elself Biner ="101011" Then
BinToByte = 43

Elself Biner ="101100" Then
BinToByte = 44

Elself Biner ="101101" Then
BinToByte = 45

Elself Biner ="101110" Then
BinToByte = 46

Elself Biner = "101111" Then
BinToByte = 47

Elself Biner = "110000" Then
BinToByte = 48

Elself Biner = "110001" Then
BinToByte =49

Elself Biner = "110010" Then
BinToByte = 50

Elself Biner = "110011" Then
BinToByte =51

Elself Biner = "110100" Then
BinToByte = 52

Elself Biner ="110101" Then
BinToByte = 53

Elself Biner ="110110" Then
BinToByte = 54

Elself Biner ="110111" Then
BinToByte = 55

Elself Biner ="111000" Then
BinToByte = 56

Elself Biner ="111001" Then
BinToByte = 57

Elself Biner ="111010" Then
BinToByte = 58
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Elself Biner ="111011" Then
BinToByte =59

Elself Biner ="111100" Then
BinToByte = 60

Elself Biner ="111101" Then
BinToByte = 61

Elself Biner ="111110" Then
BinToByte = 62

Elself Biner ="111111" Then
BinToByte = 63

Elself Biner = "1000000" Then
BinToByte = 64

Elself Biner = "1000001" Then
BinToByte = 65

Elself Biner = "1000010" Then
BinToByte = 66

Elself Biner = "1000011" Then
BinToByte = 67

Elself Biner = "1000100" Then
BinToByte = 68

Elself Biner = "1000101" Then
BinToByte = 69

Elself Biner = "1000110" Then
BinToByte =70

Elself Biner = "1000111" Then
BinToByte=71

Elself Biner = "1001000" Then
BinToByte =72

Elself Biner = "1001001" Then
BinToByte = 73

Elself Biner ="1001010" Then
BinToByte =74

Elself Biner = "1001011" Then
BinToByte = 75

Elself Biner = "1001100" Then
BinToByte = 76

Elself Biner = "1001101" Then
BinToByte =77

Elself Biner ="1001110" Then
BinToByte= 78

Elself Biner = "1001111" Then
BinToByte = 79

Elself Biner = "1010000" Then
BinToByte = 80

Elself Biner = "1010001" Then
BinToByte =81

Elself Biner = "1010010" Then
BinToByte = 82

Elself Biner = "1010011" Then
BinToByte = 83

Elself Biner = "1010100" Then
BinToByte = 84

Elself Biner = "1010101" Then
BinToByte = 85

Elself Biner ="1010110" Then
BinToByte = 86

Elself Biner ="1010111" Then
BinToByte = 87

Elself Biner = "1011000" Then
BinToByte = 88
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Elself Biner = "1011001" Then
BinToByte = 89

Elself Biner ="1011010" Then
BinToByte = 90

Elself Biner ="1011011" Then
BinToByte =91

Elself Biner ="1011100" Then
BinToByte = 92

Elself Biner = "1011101" Then
BinToByte = 93

Elself Biner ="1011110" Then
BinToByte = 94

Elself Biner = "1011111" Then
BinToByte = 95

Elself Biner = "1100000" Then
BinToByte = 96

Elself Biner = "1100001" Then
BinToByte = 97

Elself Biner = "1100010" Then
BinToByte = 98

Elself Biner = "1100011" Then
BinToByte = 99

Elself Biner = "1100100" Then
BinToByte = 100

Elself Biner = "1100101" Then
BinToByte = 101

Elself Biner = "1100110" Then
BinToByte = 102

Elself Biner = "1100111" Then
BinToByte = 103

Elself Biner = "1101000" Then
BinToByte = 104

Elself Biner = "1101001" Then
BinToByte = 105

Elself Biner ="1101010" Then
BinToByte = 106

Elself Biner = "1101011" Then
BinToByte = 107

Elself Biner ="1101100" Then
BinToByte = 108

Elself Biner = "1101101" Then
BinToByte = 109

Elself Biner ="1101110" Then
BinToByte = 110

Elself Biner = "1101111" Then
BinToByte =111

Elself Biner = "1110000" Then
BinToByte = 112

Elself Biner = "1110001" Then
BinToByte = 113

Elself Biner = "1110010" Then
BinToByte =114

Elself Biner ="1110011" Then
BinToByte =115

Elself Biner ="1110100" Then
BinToByte = 116

Elself Biner ="1110101" Then
BinToByte=117

Elself Biner ="1110110" Then
BinToByte = 118
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Elself Biner ="1110111" Then
BinToByte=119

Elself Biner ="1111000" Then
BinToByte = 120

Elself Biner ="1111001" Then
BinToByte =121

Elself Biner ="1111010" Then
BinToByte = 122

Elself Biner ="1111011" Then
BinToByte = 123

Elself Biner ="1111100" Then
BinToByte = 124

Elself Biner ="1111101" Then
BinToByte = 125

Elself Biner ="1111110" Then
BinToByte = 126

Elself Biner ="1111111" Then
BinToByte = 127

Elself Biner = "10000000" Then
BinToByte = 128

Elself Biner = "10000001" Then
BinToByte = 129

Elself Biner = "10000010" Then
BinToByte = 130

Elself Biner = "10000011" Then
BinToByte = 131

Elself Biner = "10000100" Then
BinToByte = 132

Elself Biner = "10000101" Then
BinToByte = 133

Elself Biner = "10000110" Then
BinToByte =134

Elself Biner = "10000111" Then
BinToByte = 135

Elself Biner = "10001000" Then
BinToByte = 136

Elself Biner = "10001001" Then
BinToByte = 137

Elself Biner = "10001010" Then
BinToByte = 138

Elself Biner = "10001011" Then
BinToByte = 139

Elself Biner = "10001100" Then
BinToByte = 140

Elself Biner = "10001101" Then
BinToByte = 141

Elself Biner = "10001110" Then
BinToByte = 142

Elself Biner = "10001111" Then
BinToByte = 143

Elself Biner = "10010000" Then
BinToByte = 144

Elself Biner = "10010001" Then
BinToByte = 145

Elself Biner = "10010010" Then
BinToByte = 146

Elself Biner = "10010011" Then
BinToByte = 147

Elself Biner = "10010100" Then
BinToByte = 148

B-6



Elself Biner = "10010101" Then
BinToByte = 149

Elself Biner = "10010110" Then
BinToByte = 150

Elself Biner = "10010111" Then
BinToByte = 151

Elself Biner = "10011000" Then
BinToByte = 152

Elself Biner = "10011001" Then
BinToByte = 153

Elself Biner = "10011010" Then
BinToByte = 154

Elself Biner = "10011011" Then
BinToByte = 155

Elself Biner = "10011100" Then
BinToByte = 156

Elself Biner = "10011101" Then
BinToByte = 157

Elself Biner = "10011110" Then
BinToByte = 158

Elself Biner ="10011111" Then
BinToByte = 159

Elself Biner = "10100000" Then
BinToByte = 160

Elself Biner = "10100001" Then
BinToByte = 161

Elself Biner = "10100010" Then
BinToByte = 162

Elself Biner = "10100011" Then
BinToByte = 163

Elself Biner = "10100100" Then
BinToByte = 164

Elself Biner = "10100101" Then
BinToByte = 165

Elself Biner = "10100110" Then
BinToByte = 166

Elself Biner = "10100111" Then
BinToByte = 167

Elself Biner = "10101000" Then
BinToByte = 168

Elself Biner = "10101001" Then
BinToByte = 169

Elself Biner = "10101010" Then
BinToByte =170

Elself Biner = "10101011" Then
BinToByte=171

Elself Biner = "10101100" Then
BinToByte =172

Elself Biner = "10101101" Then
BinToByte =173

Elself Biner = "10101110" Then
BinToByte= 174

Elself Biner = "10101111" Then
BinToByte =175

Elself Biner = "10110000" Then
BinToByte= 176

Elself Biner = "10110001" Then
BinToByte= 177

Elself Biner = "10110010" Then
BinToByte = 178
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Elself Biner = "10110011" Then
BinToByte =179

Elself Biner = "10110100" Then
BinToByte = 180

Elself Biner = "10110101" Then
BinToByte = 181

Elself Biner ="10110110" Then
BinToByte = 182

Elself Biner = "10110111" Then
BinToByte = 183

Elself Biner ="10111000" Then
BinToByte = 184

Elself Biner = "10111001" Then
BinToByte = 185

Elself Biner = "10111010" Then
BinToByte = 186

Elself Biner = "10111011" Then
BinToByte = 187

Elself Biner = "10111100" Then
BinToByte = 188

Elself Biner ="10111101" Then
BinToByte = 189

Elself Biner ="10111110" Then
BinToByte = 190

Elself Biner ="10111111" Then
BinToByte =191

Elself Biner = "11000000" Then
BinToByte = 192

Elself Biner = "11000001" Then
BinToByte = 193

Elself Biner = "11000010" Then
BinToByte = 194

Elself Biner = "11000011" Then
BinToByte = 195

Elself Biner = "11000100" Then
BinToByte = 196

Elself Biner = "11000101" Then
BinToByte = 197

Elself Biner = "11000110" Then
BinToByte = 198

Elself Biner = "11000111" Then
BinToByte = 199

Elself Biner = "11001000" Then
BinToByte = 200

Elself Biner = "11001001" Then
BinToByte = 201

Elself Biner = "11001010" Then
BinToByte = 202

Elself Biner = "11001011" Then
BinToByte = 203

Elself Biner = "11001100" Then
BinToByte = 204

Elself Biner = "11001101" Then
BinToByte = 205

Elself Biner ="11001110" Then
BinToByte = 206

Elself Biner = "11001111" Then
BinToByte = 207

Elself Biner = "11010000" Then
BinToByte = 208
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Elself Biner = "11010001" Then
BinToByte = 209

Elself Biner = "11010010" Then
BinToByte = 210

Elself Biner = "11010011" Then
BinToByte = 211

Elself Biner = "11010100" Then
BinToByte = 212

Elself Biner = "11010101" Then
BinToByte = 213

Elself Biner = "11010110" Then
BinToByte = 214

Elself Biner = "11010111" Then
BinToByte = 215

Elself Biner = "11011000" Then
BinToByte = 216

Elself Biner = "11011001" Then
BinToByte = 217

Elself Biner = "11011010" Then
BinToByte = 218

Elself Biner = "11011011" Then
BinToByte = 219

Elself Biner = "11011100" Then
BinToByte = 220

Elself Biner = "11011101" Then
BinToByte = 221

Elself Biner = "11011110" Then
BinToByte = 222

Elself Biner ="11011111" Then
BinToByte = 223

Elself Biner = "11100000" Then
BinToByte = 224

Elself Biner = "11100001" Then
BinToByte = 225

Elself Biner = "11100010" Then
BinToByte = 226

Elself Biner = "11100011" Then
BinToByte = 227

Elself Biner = "11100100" Then
BinToByte = 228

Elself Biner = "11100101" Then
BinToByte = 229

Elself Biner = "11100110" Then
BinToByte = 230

Elself Biner = "11100111" Then
BinToByte = 231

Elself Biner = "11101000" Then
BinToByte = 232

Elself Biner = "11101001" Then
BinToByte = 233

Elself Biner = "11101010" Then
BinToByte = 234

Elself Biner = "11101011" Then
BinToByte = 235

Elself Biner ="11101100" Then
BinToByte = 236

Elself Biner = "11101101" Then
BinToByte = 237

Elself Biner ="11101110" Then
BinToByte = 238
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Elself Biner ="11101111" Then
BinToByte = 239

Elself Biner = "11110000" Then
BinToByte = 240

Elself Biner = "11110001" Then
BinToByte = 241

Elself Biner ="11110010" Then
BinToByte = 242

Elself Biner = "11110011" Then
BinToByte = 243

Elself Biner ="11110100" Then
BinToByte = 244

Elself Biner = "11110101" Then
BinToByte = 245

Elself Biner ="11110110" Then
BinToByte = 246

Elself Biner ="11110111" Then
BinToByte = 247

Elself Biner = "11111000" Then
BinToByte = 248

Elself Biner ="11111001" Then
BinToByte = 249

Elself Biner ="11111010" Then
BinToByte = 250

Elself Biner ="11111011" Then
BinToByte = 251

Elself Biner ="11111100" Then
BinToByte = 252

Elself Biner ="11111101" Then
BinToByte = 253

Elself Biner ="11111110" Then
BinToByte = 254

Elself Biner ="11111111" Then
BinToByte = 255

End If

End Function

Function konversi(ByVal Koordinat As String) As I nteger
If Koordinat = "a8" Then

konversi =0

Elself Koordinat = "b8" Then
konversi =1

Elself Koordinat ="c8" Then
konversi = 2

Elself Koordinat ="d8" Then
konversi =3

Elself Koordinat ="e8" Then
konversi = 4

Elself Koordinat = "f8" Then
konversi =5

Elself Koordinat = "g8" Then
konversi = 6

Elself Koordinat ="h8" Then
konvers =7

Elself Koordinat ="a7" Then
konversi =8

Elself Koordinat ="b7" Then
konvers =9

Elself Koordinat ="c7" Then

B-10



konversi = 10

Elself Koordinat ="d7" Then
konvers =11

Elself Koordinat = "€7" Then
konversi = 12

Elself Koordinat = "f7" Then
konvers =13

Elself Koordinat = "g7" Then
konvers = 14

Elself Koordinat ="h7" Then
konvers = 15

Elself Koordinat ="a6" Then
konvers = 16

Elself Koordinat = "b6" Then
konversi = 17

Elself Koordinat ="c6" Then
konvers = 18

Elself Koordinat ="d6" Then
konversi = 19

Elself Koordinat ="e6" Then
konversi = 20

Elself Koordinat = "f6" Then
konversi = 21

Elself Koordinat = "g6" Then
konversi = 22

Elself Koordinat ="h6" Then
konversi = 23

Elself Koordinat ="a5" Then
konversi = 24

Elself Koordinat = "b5" Then
konvers = 25

Elself Koordinat ="c5" Then
konversi = 26

Elself Koordinat ="d5" Then
konvers = 27

Elself Koordinat ="e5" Then
konvers = 28

Elself Koordinat = "f5" Then
konvers = 29

Elself Koordinat = "g5" Then
konversi = 30

Elself Koordinat = "h5" Then

konversi = 31

Elself Koordinat ="a4" Then
konvers = 32

Elself Koordinat = "b4" Then
konversi = 33

Elself Koordinat = "c4" Then
konversi = 34

Elself Koordinat ="d4" Then
konversi = 35

Elself Koordinat = "e4" Then
konversi = 36

Elself Koordinat = "f4" Then
konvers = 37

Elself Koordinat = "g4" Then
konversi = 38

Elself Koordinat = "h4" Then
konvers = 39

Elself Koordinat ="a3" Then
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konversi = 40
Elself Koordinat = "b3" Then

konvers =41

Elself Koordinat ="c3" Then
konversi = 42

Elself Koordinat ="d3" Then
konvers =43

Elself Koordinat ="€3" Then
konvers = 44

Elself Koordinat ="f3" Then
konversi = 45

Elself Koordinat = "g3" Then
konvers = 46

Elself Koordinat ="h3" Then
konversi = 47

Elself Koordinat ="a2" Then
konversi = 48

Elself Koordinat = "b2" Then
konversi =49

Elself Koordinat ="c2" Then
konversi = 50

Elself Koordinat ="d2" Then
konversi = 51

Elself Koordinat ="€2" Then
konversi = 52

Elself Koordinat = "f2" Then
konversi = 53

Elself Koordinat = "g2" Then
konversi = 54

Elself Koordinat ="h2" Then
konvers =55

Elself Koordinat ="al" Then
konversi = 56

Elself Koordinat ="b1" Then
konvers = 57

Elself Koordinat ="c1" Then
konversi = 58

Elself Koordinat ="d1" Then
konvers = 59

Elself Koordinat ="el" Then
konversi = 60

Elself Koordinat = "f1" Then
konversi = 61

Elself Koordinat = "gl" Then
konvers = 62

Elself Koordinat = "h1" Then
konversi = 63

End If

End Function

Function petak(ByVal Koordinat As String) AsInteger

If Koordinat = "a8" Or Koordinat = "c8" Or Koordinat = "e8" Or Koordinat = "g8" Or Koordinat
"d7" Or Koordinat = "f7" Or Koordinat = "h7" Or Koordinat
= "g6" Or Koordinat = "b5" Or Koordinat

"a4" Or Koordinat = "c4" Or Koordinat
"d3" Or Koordinat = "f3" Or Koordinat
"e2" Or Koordinat = "g2" Or Koordinat

Koordinat =

Koordinat = "e6" Or Koordinat
Koordinat = "h5" Or Koordinat
Koordinat = "b3" Or Koordinat
Koordinat = "c2" Or Koordinat
Koordinat ="f1" Or Koordinat ="h1" Then

petak = 64
Else: petak = 65
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="pb7" Or
"a6" Or Koordinat = "c6" Or
"d5" Or Koordinat = "f5" Or

"ed" Or Koordinat = "g4" Or
"h3" Or Koordinat = "a2" Or
"b1" Or Koordinat = "d1" Or



End If
End Function

Public Sub Data_Bidak()

'‘Keterangan :
'‘Bp = Bidak Putih
'‘Bh = Bidak Hitam

'Bp(1) = Pionl

'‘Bp(2) = Pion2

'‘Bp(3) = Pion3

'‘Bp(4) = Piond

'‘Bp(5) = Pion5

'‘Bp(6) = Pion6

'‘Bp(7) = Pion7

‘Bp(8) = Pion8

'‘Bp(9) = Bentengl

'‘Bp(10) = Kudal

'Bp(11) = Perdana Mentril
'‘Bp(12) = Ratu

'‘Bp(13) = Raja

'Bp(14) = Perdana Mentri2
'Bp(15) = Kuda2

'Bp(16) = Benteng2

'Bh(1) = Bentengl

'Bh(2) = Kudal

'Bh(3) = Perdana Mentril
'Bh(4) = Ratu

'‘Bh(5) = Raja

'Bh(6) = Perdana Mentri2
'Bh(7) = Kuda2

'Bh(8) = Benteng2

'‘Bh(9) = Pionl

'‘Bh(10) = Pion2

'‘Bh(11) = Pion3

'Bh(12) = Pion4

'‘Bh(13) = Pion5

'‘Bh(14) = Pion6

'Bh(15) = Pion7

'Bh(16) = Pion8

Bp(1).koordx =1

Bp(1).koordy = 2
Bp(1).warna=0

Bp(1).gambar = "1P_Putih.bmp"

Bp(2).koordx = 2

Bp(2).koordy = 2
Bp(2).warna=1

Bp(2).gambar = "2P_Putih.bmp"
Bp(3).koordx = 3

Bp(3).koordy = 2
Bp(3).warna=0

Bp(3).gambar = "1P_Putih.bmp"

Bp(4).koordx = 4
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Bp(4).koordy = 2
Bp(4).warna=1
Bp(4).gambar = "2P_Putih.bmp"

Bp(5).koordx =5

Bp(5).koordy = 2
Bp(5).warna=0

Bp(5).gambar = "1P_Putih.bmp"

Bp(6).koordx = 6

Bp(6).koordy = 2
Bp(6).warna=1

Bp(6).gambar = "2P_Putih.bmp"

Bp(7).koordx =7

Bp(7).koordy = 2
Bp(7).warna=0

Bp(7).gambar = "1P_Putih.bmp"

Bp(8).koordx =8

Bp(8).koordy = 2
Bp(8).warna=1

Bp(8).gambar = "2P_Putih.bmp"

Bp(9).koordx = 1

Bp(9).koordy = 1
Bp(9).warna=1

Bp(9).gambar = "2R_Putih.bmp"

Bp(10).koordx = 2

Bp(10).koordy = 1
Bp(10).warna= 0

Bp(10).gambar = "1N_Putih.bmp"

Bp(11).koordx = 3

Bp(11).koordy = 1
Bp(11).warna=1

Bp(11).gambar = "2B_Putih.bomp"

Bp(12).koordx = 4

Bp(12).koordy = 1
Bp(12).warna=0

Bp(12).gambar = "1Q_Putih.bmp"

Bp(13).koordx =5

Bp(13).koordy = 1
Bp(13).warna=1

Bp(13).gambar = "2K_Putih.bmp"

Bp(14).koordx = 6
Bp(14).koordy = 1
Bp(14).warna= 0

Bp(14).gambar = "1B_Putih.omp"

Bp(15).koordx =7

Bp(15).koordy = 1
Bp(15).warna=1

Bp(15).gambar = "2N_Putih.bmp"

Bp(16).koordx = 8
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Bp(16).koordy = 1
Bp(16).warna=0
Bp(16).gambar = "1R_Putih.bomp"

Bh(1).koordx = 1

Bh(1).koordy = 8
Bh(1).warna=0

Bh(1).gambar = "1R_Hitam.bmp"

Bh(2).koordx = 2

Bh(2).koordy =8
Bh(2).warna=1

Bh(2).gambar = "2N_Hitam.bmp"

Bh(3).koordx =3

Bh(3).koordy = 8
Bh(3).warna=0

Bh(3).gambar = "1B_Hitam.bmp"

Bh(4).koordx = 4

Bh(4).koordy = 8
Bh(4).warna=1

Bh(4).gambar = "2Q_Hitam.bmp"

Bh(5).koordx =5

Bh(5).koordy = 8
Bh(5).warna=0

Bh(5).gambar = "1K_Hitam.bmp"

Bh(6).koordx = 6

Bh(6).koordy = 8

Bh(6).warna= 1

Bh(6).gambar = "2B_Hitam.bmp"

Bh(7).koordx =7

Bh(7).koordy = 8
Bh(7).warna=0

Bh(7).gambar = "1N_Hitam.bmp"

Bh(8).koordx = 8

Bh(8).koordy = 8
Bh(8).warna=1

Bh(8).gambar = "2R_Hitam.bmp"

Bh(9).koordx = 1

Bh(9).koordy =7
Bh(9).warna=1

Bh(9).gambar = "2P_Hitam.bmp"

Bh(10).koordx = 2

Bh(10).koordy = 7
Bh(10).warna=0

Bh(10).gambar = "1P_Hitam.bmp"

Bh(11).koordx = 3

Bh(11).koordy = 7
Bh(11).warna=1

Bh(11).gambar = "2P_Hitam.bmp"
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Bh(12).koordx = 4

Bh(12).koordy = 7
Bh(12).warna= 0

Bh(12).gambar = "1P_Hitam.bmp"

Bh(13).koordx =5

Bh(13).koordy = 7
Bh(13).warna=1

Bh(13).gambar = "2P_Hitam.bmp"

Bh(14).koordx = 6

Bh(14).koordy = 7
Bh(14).warna=0

Bh(14).gambar = "1P_Hitam.bmp"

Bh(15).koordx = 7

Bh(15).koordy = 7
Bh(15).warna=1

Bh(15).gambar = "2P_Hitam.bmp"

Bh(16).koordx = 8

Bh(16).koordy = 7
Bh(16).warna= 0

Bh(16).gambar = "1P_Hitam.bmp"

Pp.gambar = "Petak_Putih.bmp"
Ph.gambar = "Petak_Hitam.bmp"
End Sub

Private Sub Form_L oad()
Call Data_Bidak
Dimi, x As Integer

Data_Lama(l) =" 0"
Data_Lama(2) =" 0"
Data_Lama(3) = "FF"
Data_Lama(4) = "FF"
Data_Lama(5) = "FF"
Data_Lama(6) = "FF"
Data_Lama(7) =" 0"
Data_Lama(8) =" 0"

Fori=1To 16
Picture2(i - 1).Picture = LoadPicture(Bh(i).gambar)
Picture2(i + 47).Picture = LoadPicture(Bp(i).gambar)
Next i

Forx =16 To 47
Ifx=160rx=180rx=200rx=220rx=250rx=270rx=290rx=310rx=320rx=340r x =
360rx=380rx=410rx=430r x=450r x =47 Then
Picture2(x).Picture = L oadPicture(Pp.gambar)
Else
Picture2(x).Picture = L oadPicture(Ph.gambar)
End If
Next x

MSComml.CommPort = 1
MSCommo1.Settings = "9600,N,8,1"
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MSCommZl.InputLen =0
MSCommd2.PortOpen = True
End Sub

Private Sub K oordinat2_Change()

Dim Tujuan As Integer

Dim Asal As Integer

Dim kotak As Integer

Dim asalx, asaly, tujuanx, tujuany, k, i AsInteger

If Koordinatl. Text <>"" And Len(Koordinat2.Text) = 2 Then
kotak = petak(K oordinat1.Text)

Asal = konversi(Koordinatl. Text)
asax =Asal Mod 8+ 1
asaly = 8- Int(Asal / 8)

Tujuan = konversi(Koordinat2. Text)
tujuanx = Tujuan Mod 8 + 1
tujuany = 8 - Int(Tujuan / 8)

Picture2(Tujuan).Picture = Picture2(Asal).Picture
Picture2(Asal).Picture = Picture2(kotak).Picture

k=1
If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan = 45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan =57 Or Tujuan =59 Or Tujuan = 61 Or Tujuan = 63 Then
Fori=1To16
If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then
Bidak_Catur ="1" + Mid(Bp(i).gambar, 2)
k=i
End If
Next i
Else
Fori=1To16
If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then
Bidak_Catur ="2" + Mid(Bp(i).gambar, 2)
k=i
End If
Next i
End If

If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan = 45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan = 57 Or Tujuan = 59 Or Tujuan = 61 Or Tujuan = 63 Then
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
Bidak_Catur ="1" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
Else
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
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Bidak_Catur ="2" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
End If

If Mid(Bidak_Catur, 4, 5) = "Putih™ Then

Debug.Print "Awal "; Asal; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bp(k).gambar
Else

Debug.Print "Awal "; Asal; "="; Bh(k).koordx; ","; Bh(k).koordy; "->"; Bh(k).gambar
End If

Picture2(Tujuan).Picture = LoadPicture(Bidak_Catur)

Y = Mid(Bidak_Catur, 2, 1) & " " & Koordinatl.Text & " - " & Koordinat2.Text
Listl. Additem (Y)

MSComm1.Output =Y & Chr(13)

Koordinatl.Text = ""

Koordinat2. Text =""

‘Update Koordinat Bidak :
If Mid(Bidak_Catur, 4, 5) = "Putih™ Then
Bp(k).koordx = tujuanx
Bp(k).koordy = tujuany
Else
Bh(k).koordx = tujuanx
Bh(k).koordy = tujuany
End If

If Mid(Bidak_Catur, 4, 5) = "Putih" Then

Debug.Print "Akhir "; Tujuan; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bidak_Catur
Else

Debug.Print "Akhir "; Tujuan; "="; Bh(k).koordx; ","; Bh(k).koordy; "->"; Bidak_Catur
End If
End If

If Koordinat2.Text ="" Then
Koordinat1.SetFocus

End If

End Sub

Private Sub Timer1 Timer()
Dim Masukanl, Masukan2, Hasil As String

If MSCommZ1.PortOpen = True Then
Mikro = MSCommdZ.Input
Label 18.Caption = Mikro

Data Baru(1) = Mid(Mikro, 23, 2)
Data Baru(2) = Mid(Mikro, 20, 2)
Data Baru(3) = Mid(Mikro, 17, 2)
Data Baru(4) = Mid(Mikro, 14, 2)
Data Baru(5) = Mid(Mikro, 11, 2)
Data Baru(6) = Mid(Mikro, 8, 2)
Data Baru(7) = Mid(Mikro, 5, 2)
Data Baru(8) = Mid(Mikro, 2, 2)

m=1
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n=1

Forj=1To8

If Data_Baru(j) > Data_Lama(j) Then
Baris=j
m=]

Masukanl = BinToByte(HexToBiner(Data_Baru(j)))
Masukan2 = BinToByte(HexToBiner(Data_Lama(j)))

Hasil = Masukanl Xor Masukan2

Debug.Print "Masukanl"; "="; Masukanl
Debug.Print "Masukan2 "; "="; Masukan2

Debug.Print "Hasil "; "="; Hasil

Select Case Hasll
Casel
Huruf ="a"
Case2
Huruf ="b"
Case4
Huruf ="c"
Case8
Huruf ="d"
Case 16
Huruf ="¢"
Case 32
Huruf ="f"
Case 64
Huruf ="g"
Case 128
Huruf ="h"
CaseElse
Huruf =""

End Select

Koordinatl.Text = Huruf & Baris
End If

Next

Data Lama(m) = Data_Baru(m)

Forj=1To8

If Data Baru(j) < Data_Lama(j) Then
Baris=j
n=j

Masukanl = BinToByte(HexToBiner(Data_Baru(j)))
Masukan2 = BinToByte(HexToBiner(Data_Lama(j)))

Hasil = Masukanl Xor Masukan2

Debug.Print "Masukanl "; "="; Masukanl
Debug.Print "Masukan2 "; "="; Masukan2

Debug.Print "Hasil *; "="; Hasil

Select Case Hasl
Casel
Huruf ="a"
Case 2
Huruf ="b"
Case 4
Huruf ="c"
Case 8
Huruf ="d"
Case 16
Huruf ="¢"
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Case 32
Huruf ="f"
Case 64
Huruf ="g"
Case 128
Huruf ="h"
Case Else
Huruf =""
End Select

Koordinat2. Text = Huruf & Baris

End If

Next j

Data Lama(n) = Data Baru(n)

Debug.Print "Data_Lama"; m; "="; Data_Lama(m)
Debug.Print "Data Lama"; n; "="; Data_Lama(n)
End If

End Sub

Private Sub tmblINext_Click()

Dim Tujuan As Integer

Dim Asal As Integer

Dim kotak As Integer

Dim asalx, asaly, tujuanx, tujuany, k, i As Integer

c = List2.ListCount
a=List2.List(c- 1)

If c<>0Then
List2.Removeltem (c - 1)
End If

Koordinatl. Text = Mid(a, 6, 2)
Koordinat2.Text = Mid(a, 11, 2)

kotak = petak(Koordinatl.Text)
Asal = konversi(Koordinat1. Text)
asalx =Asal Mod 8 + 1

asaly = 8- Int(Asal / 8)

Tujuan = konversi(Koordinat2. Text)
tujuanx = Tujuan Mod 8 + 1
tujuany = 8 - Int(Tujuan / 8)

Picture2(Tujuan).Picture = Picture2(Asal).Picture
Picture2(Asal).Picture = Picture2(kotak).Picture

k=1

If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan = 45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan = 57 Or Tujuan =59 Or Tujuan = 61 Or Tujuan = 63 Then

Fori=1To16

If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then

Bidak_Catur ="1" + Mid(Bp(i).gambar, 2)
k=i
End If
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Next i
Else
Fori=1To16
If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then
Bidak_Catur ="2" + Mid(Bp(i).gambar, 2)
k=i
End If
Next i
End If

If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan =45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan = 57 Or Tujuan = 59 Or Tujuan = 61 Or Tujuan = 63 Then
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
Bidak_Catur ="1" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
Else
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
Bidak_Catur ="2" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
End If

If Mid(Bidak_Catur, 4, 5) = "Putih™ Then

Debug.Print "Awal "; Asal; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bp(k).gambar
Else

Debug.Print "Awal "; Asal; "="; Bh(k).koordx; ","; Bh(k).koordy; "->"; Bh(k).gambar
End If

Picture2(Tujuan).Picture = LoadPicture(Bidak_Catur)

'‘Update K oordinat Bidak :
If Mid(Bidak_Catur, 4, 5) = "Putih™ Then
Bp(k).koordx = tujuanx
Bp(k).koordy = tujuany
Else
Bh(k).koordx = tujuanx
Bh(k).koordy = tujuany
End If

If Mid(Bidak_Catur, 4, 5) = "Putih" Then

Debug.Print "Akhir "; Tujuan; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bidak_Catur
Else

Debug.Print "Akhir "; Tujuan; "="; Bh(k).koordx; ","; Bh(k).koordy; "->"; Bidak_Catur
End If

Koordinatl. Text =""
Koordinat2.Text =""

End Sub
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Private Sub tmblPrev_Click()

Dim Tujuan As Integer

Dim Asal As Integer

Dim kotak As Integer

Dim asalx, asaly, tujuanx, tujuany, k, i AsInteger

w = Listl.ListCount
o = List2.ListCount
e=Ligtl.List(w-1)

If w<>0Then
Listl.Removeltem (w - 1)
List2. Additem (e)

End If

Koordinat2. Text = Mid(e, 6, 2)
Koordinatl.Text = Mid(e, 11, 2)

kotak = petak(K oordinatl. Text)

Asal = konversi(Koordinat1. Text)
asalx = Asal Mod 8 + 1
asady = 8- Int(Asal / 8)

Tujuan = konversi(Koordinat2.Text)
tujuanx = Tujuan Mod 8 + 1
tujuany = 8 - Int(Tujuan / 8)

Picture2(Tujuan).Picture = Picture2(Asal).Picture
Picture2(Asal).Picture = Picture2(kotak).Picture

k=1
If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan = 45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan = 57 Or Tujuan = 59 Or Tujuan = 61 Or Tujuan = 63 Then
Fori=1To16
If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then
Bidak_Catur ="1" + Mid(Bp(i).gambar, 2)
k=i
End If
Next i
Else
Fori=1To16
If (Bp(i).koordx = asalx) And (Bp(i).koordy = asaly) Then
Bidak_Catur ="2" + Mid(Bp(i).gambar, 2)
k=i
End If
Next i
End If

If Tujuan = 0 Or Tujuan = 2 Or Tujuan = 4 Or Tujuan = 6 Or Tujuan = 9 Or Tujuan = 11 Or Tujuan = 13 Or
Tujuan = 15 Or Tujuan = 16 Or Tujuan = 18 Or Tujuan = 20 Or Tujuan = 22 Or Tujuan = 25 Or Tujuan = 27 Or
Tujuan = 29 Or Tujuan = 31 Or Tujuan = 32 Or Tujuan = 34 Or Tujuan = 36 Or Tujuan = 38 Or Tujuan = 41 Or
Tujuan = 43 Or Tujuan =45 Or Tujuan = 47 Or Tujuan = 48 Or Tujuan = 50 Or Tujuan = 52 Or Tujuan = 54 Or
Tujuan = 57 Or Tujuan =59 Or Tujuan = 61 Or Tujuan = 63 Then
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
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Bidak_Catur ="1" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
Else
Fori=1To16
If (Bh(i).koordx = asalx) And (Bh(i).koordy = asaly) Then
Bidak_Catur ="2" + Mid(Bh(i).gambar, 2)
k=i
End If
Next i
End If

If Mid(Bidak_Catur, 4, 5) = "Putih" Then

Debug.Print "Awal "; Asal; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bp(k).gambar
Else

Debug.Print "Awal "; Asal; "="; Bh(k).koordx; “,"; Bh(k).koordy; "->"; Bh(k).gambar
End If

Picture2(Tujuan).Picture = LoadPicture(Bidak_Catur)

‘Update Koordinat Bidak :
If Mid(Bidak_Catur, 4, 5) = "Putih™ Then
Bp(k).koordx = tujuanx
Bp(k).koordy = tujuany
Else
Bh(k).koordx = tujuanx
Bh(k).koordy = tujuany
End If

If Mid(Bidak_Catur, 4, 5) = "Putih™ Then

Debug.Print "Akhir "; Tujuan; "="; Bp(k).koordx; ","; Bp(k).koordy; "->"; Bidak_Catur
Else

Debug.Print "Akhir "; Tujuan; "="; Bh(k).koordx; ","; Bh(k).koordy; "->"; Bidak_Catur
End If

Koordinatl. Text =""

Koordinat2.Text =""
End Sub
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LAMPIRAN C
DATA SHEET IC MAX232



MAX232, MAX232l
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® Meets or Exceeds TIA/EIA-232-F and ITU MAX232 ... D, DW, N, OR NS PACKAGE
Recommendation V.28 MAXZ32. . -":b':}"\'hg:]" PACKAGE
® Operates From a Single 5-V Power Supply
With 1.0-uF Charge-Pump Capacitors c1+[]1 4 16|l Vee
® Operates Up To 120 kbit/s vs.[]2  15[JGND
® Two Drivers and Two Receivers g' E 3 :: % ;:‘ILUT
® +30-V Input Levels c-s 12fjr10UT
® Low Supply Current . .. 8 mA Typical vs-[e TN
® ESD Protection Exceeds JESD 22 T20UT [} 7 10[] T2IN
= 2000-V Human-Body Model (A114-A) R2IN[] 8 9|] R20UT
® Upgrade With Improved ESD (15-kV HBM)

and 0.1-uF Charge-Pump Capacitors is
Available With the MAX202
® Applications
- TIA/EIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

description/ordering information

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIA/EIA-232-F
voltage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inputs to 5-V TTL/CMOS levels.
These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept £30-V inputs.
Each dnver converts TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LInASIC™ library.

ORDERING INFORMATION

T PACKAGET PARTNUMBER | MARKING
PDIP (N) Tube of 25 MAX232N MAX232N
Tube of 40 MAX232D
SO ) Reel of 2500 MAX232DR Mas2
gy liat Tube of 40 MAX2320W
SOIC (DW) [ e MAX232
SOP (NS) Reel of 2000 MAX23I2NSR MAX232
POIP (N) Tube of 25 MAX232IN MAX232N
Tube of 40 MAX2321D
=40°C to 85°C ) Reel of 2500 MAXZ32IDR MARDA
Tube of 40 MAX232I1DW
SOIC (DW) MAX232
Reeal of 2000 MAX232IDWR

fPackage drawings, standard packing quanfities, thermal data, symbolization, and PCB design
guidefines are available at www.ti.com/sc/package.

Please be aware that an important notice c« ing ilability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LIinASIC is a trademark of Texas instruments.
e —

WM‘ML"‘_-::#h“ MM-E-M,TMIWIWM
teaing of al parwsters. ¢ TEXAS
INSTRUMENTS
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L

logic diagram (positive logic)

THIN
T2IN
R1OUT

R20UT

Function Tables

EACH DRIVER
INPUT | OUTPUT
TIN TOuT
L H
H L
H = high level, L = low

level
EACH RECEIVER
INPUT | OUTPUT
RIN ROUT
L H
H L

H = high level, L = low

level

14

13

AAYY

Ti0UT

T20UT

R1IN

R2IN

“5‘ TEXAS

INSTRUMENTS
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S e )

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Input supply voltage range, V¢ (see Note 1)

Positive output supply voltagerange, Vg+ . .......................o....

Negative output supply voltage range, V- .

Input voltage range, V. Driver

Receiver

Output voltage range, V. T10UT, T20UT ..
R10UT, R20UT

Short-circuit duration. T10UT, T20UT

Package thermal impedance, 84 (see Notes 2 and 3): D package

Operating virtual junction temperature, T

-03Vto6V
Ve -03Vto15V
-03Vto-15V

______________________________ ~03VtoVee+03V

+30V
.. Vg--03VtoVg,+03V

R S R -03V1io Voo + 03V

Unlimited
i packagé ___________________________
N package

NS package

Storage temperature range, Tsig

TSﬂmmmlmm‘MMMm;‘myumpemm&mhMdeﬁoe.Theuaemmingaoﬂy.arﬂ
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure o absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. All voitages are with respect to network GND.

2 M Im power is a function of T (max), 84, and Ty, The maximum

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

recommended operating conditions

dinai

F at any
ambient temperature is P = (T j(max) — Ta W9, 4. Operating at the absolute maximum T ; of 150°C can affect reliability.

MIN NOM MAX| uNIT
Voo Supply voltage 45 s 55 v
ViH High-level input voltage (T1IN, T2IN) - 4 \'J
Vi Low-level input voltage (T1IN, T2IN) 0.8 v
R1IN, R2IN Receiver input voltage £30 A
MAX232 0 70
Ta Operating free-air temperature T — = °C

electrical characteristics over recommended ranges of supply voltage
temperature (unless otherwise noted) (see Note 4 and Figure 4)

and operating free-air

PARAMETER TEST CONDITIONS Min TYPT  mAX | unIT
Ve =55V,  Alloutputs open,
!
cC  Supply cument Ta = 25°C 8 0] ma
1 All typical values are at Vo = 5V and Tg = 25°C.
NOTE 4: Test conditions are C1-C4=1pF atVpopo=5V=05V
INSTRUMENTS
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DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 4)

PARAMETER TEST CONDITIONS MmN TYyPT  max]| unir
VoH Highlevel output voltage T10UT, T20UT | Ry = 3kQ to GND 5 7 v
VoL Low-level output voltage? T10UT, T20UT | R = 3 k2 to GND -7 -s| v
o Output resistance TIOUT, T20UT |Vse=Vs5-=0, Vg=+2V 300 Q
log§  Short-circuit output curent T1OUT, T20UT [Vec =55V, Vo =0 +10 mA
s Short-circuit input current TN, T2IN Vi=0 200 A

T Al typical values are at Voo = 5V, Ty = 25°C.

¥ The algebraic convention, in which the least-positive (most negative) value is desig minimum, is used in this data sheet for logic voltage
levels only.

§ Not more than one output should be shorted at a ime.

NOTE 4: Test conditions are C1-C4 =1 puFatVoc =5V 05V

switching characteristics, Voc =5V, Tp = 25°C (see Note 4)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

. Ry =3Kklt07 kQ,
SR Driver slew rate See Fi 2 30] Vs
SRIt) Driver transition region slew rate See Figure 3 3 Vius
Data rate One TOUT switching 120 kbit/'s

NOTE 4: Test conditions are C1-C4 =1 uF atVoc =5V 205V

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 4)

PARAMETER TEST CONDITIONS min TYPt max] unim
VoH  High-level output voltage R1OUT, R2OUT | IoH = -1 mA 35 v
VoL Low-level output voltage® R1OUT, R20OUT |loL=32mA D4 v
ViTs Ef::'rmm I'ﬁ“'gd"'“ ol R1IN, R2IN Voo =5V, Tp = 25°C 17 24| v
ViT- ;:'h‘:u mreghgeative-going ot R1IN, R2IN Ve =5V, Ta = 25°C 08 12 v
V"'}E Input hysteresis voltage R1IN, R2IN Ve =5V 02 0.5 1 v
i Receiver input resistance R1IN, R2IN vVee =5, Ta =25°C 3 5 T ki

T Al typical values are at Vo =5V, Ta = 25°C
£The algebraic convention, in which the least-positive (most negative) value is designated minimum, is used in this data sheet for logic voltage

levels only.
NOTE 4: Test conditions are C1-C4 =1 yFatVoc=5Vz05V

switching characteristics, Vog =5V, Ty = 25°C (see Note 4 and Figure 1)

PARAMETER TYP | UNIT
'PLH{R} Receiver propagation delay time, low- to high-level output 500 ns
PHL(R) Receiver propagation delay time, high- to low-level output 500 ns

NOTE 4: Test conditions are C1-C4 =1puFatVpoo =5V 05V

TEXAS
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

Vee

Pulse
Generator
(see Note A)

~1~ CL=50pF
_| (seeNote B)

TEST CIRCUIT

Output 15V 15V
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zo = 50 €2, duty cycle < 50%.
B. Cp includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent

Figure 1. Receiver Test Circuit and Waveforms for tpyy and tp y Measurements

INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

Pulee T4IN or T2IN T10UT or T20UT
Generator * . EIA-232 Output
(see Note A) D" i
RL == CL=10pF
I (see Note B)
TEST CIRCUIT

<10 ns —t: l‘-— —»| le—<10ns
|
I

- BWNoy~Vo) _ Ml ~Vou
LM THL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 €0, duty cycle < S50%.
B. CL includes probe and jig capacitance.

Figure 2. Driver Test Circuit and Waveforms for tpy and tp; y Measurements (5-us Input)
Pulse D.:
Generator
(see Note A)

TEST CIRCUIT
“0ns —» |le— —l :1— <10ns
|

EIA-232 Output

3k Cp=25nF

I—=an—e
e

6V
THL °T 'TLH

SR =

WAVEFORMS
NOTE A: The pulse generator has the following characteristics: 2o = 50 £, duty cycle < 50%.

Figure 3. Test Circuit and Waveforms for tryy, and ty; y Measurements (20-us Input)

{’ TEXAS
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DUAL EIA-232 DRIVERS/RECEIVERS
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]

APPLICATION INFORMATION

5V
of
Ceypass =1uF T
. o 1
= cat 1uF
1 vee 2 j_: i
N e Y
C1== 14F 3 i Vs, > 85V
: ci- s
——— c2+ Vs- _\r' -85V
C27=1yF 5 ca~l qpuF
e T
1| > % £ 232 Output
From CMOS or TTL 0 7
— = > ~ ' E1a-232 Output
12
e r <2 Ea232Input
To CMOS or TTL 9 8
—2 iy T |——— EIA-232 Input
15
GND

TC3 can be connected to Vo or GND.
NOTES: A. Resistor values shown are nominal.
B. Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be
connected as shown. In addition to the 1-uF capacitors shown, the MAX202 can operate with 0.1-uF capacitors.

Figure 4. Typical Operating Circuit

*ﬂ' TEXAS
INSTRUMENTS
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