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SKEMATIK PERANCANGAN TPA81 UNTUK
THERMOSCANNER BERBASIS ATMEGAL16



VCC
vCcC

C1

RESET

XTAL2
XTAL1
AREF

AVCC

GND

VCC
GND

R3
PIN TPAB1

(ADCT)PAT
(ADCE)PAG

(ADCS5)PAS
(ADC4)PA4
(ADC3)PA3
(ADCZ)PAZ
(ADC1)PA1
(ADCO)PAD

PROGRAMMER

GND

SERVO_HORIZONTAL

SERVO_WVERTIKAL

(SCK)PBT

B&

(MIS

en |en | ~a|en

.

[ ha Je

(TWXCK)PBO

(TOSCZ)PCT

VT

(TOSCA)PCE

(TDIPCS

(TDO)PC4
(TMS)PC3

(TCK)PC2

SDA)PC1

{SCL)PCO

(oCz)PDT
{ICP)PD&
(OC1AJPDS
(OC1B)PD4
(INT1)PD3
(INTO)PD2

GHD

IC2

R4

O 3

(TXD)PD1

s

(RXD)PDO

1
10
12

9

Ci1+
C1-
C2+
C2-
T1IN
T2IN

R10OUT
R20UT

T10UT
T20UT
R1IN

TUXGR_16X2_R2

LCD DISPLAY 16x2

Disz2

R2IN

LEDZE @Q s
[l L1

AAX232
VCC

VCC

=T ]
W LED3




Berikut ini adalah daftar komponen dari skematik perancangan TPA81
untuk thermoscanner berbasis mikrokontroler ATmegal6 yang dapat dilihat pada
tabel berikut :

Nama Komponen | Label Nilai
Kapasitor C1 22 pF
Kapasitor C2 22 pF
Kapasitor C3 1 uF/100V
Kapasitor C4 1 uF/100V
Kapasitor C5 1 uF/100V
Kapasitor C6 1 uF/100V

Kristal Q2 11.0592 MHz
Resistor R1 330 ohm
Resistor R2 1k8 ohm
Resistor R3 1k8 ohm

Potensiometer R4 10 kohm
Resistor R5 330 ohm
Resistor R6 330 ohm
Resistor R7 330 ohm
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PROGRAM ATMEGA16

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

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.1.
http://www.hpinfotech.com

Project :

Version :

Date :10/28/2011
Author : Wilbert Tannady
Company :

Comments:

Chip type : ATmegal6
Program type - Application
Clock frequency :11.059200 MHz
Memory model - Small

External SRAM size : 0

Data Stack size  : 256

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

#include <megal6.h>

#include <stdio.h>

#include <delay.h>

unsigned char reg,data,i,pixel[8],revision,ambient;
unsigned int w =1,j,k,X;

unsigned int a,q,r;

/1 12C Bus functions

#asm
.equ __i2c_port=0x1B ;PORTA
.equ __sda_bhit=6
.equ __scl_hit=7

#endasm

#include <i2c.h>

/I Alphanumeric LCD Module functions
#asm

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



#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 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)

/I USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_buffer[RX_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

Il This flag is 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)

{

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;
¥
¥
}



#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
#include <stdio.h>

// Declare your global variables here

void TPA read(){
delay_ms(40); //menunggu 40 ms untuk pembacaan yang akurat
i2c_start();
i2c_write(0xDO0);
i2c_write(reg);
i2c_start();
i2c_write(0xD1);
data=i2c_read(0);
i2c_stop();
}

void suhu(){

reg=0x00;

TPA read();

revision=data;

reg=0x01,

TPA read();

ambient=data;

for (i=0;i<8;i++) {

reg=reg+1, // reg=0x02,0x03,...,0x09
TPA read();
pixel[i]=data;



void servo_posisi_awal(){

for (i=0;i<18;i++) {
PORTB.0=1;
delay_us(500);
PORTB.0 =0;
delay _us(19500);

}

for (i=0;1<15;i++) {
PORTB.1=1;
delay us(1722);
PORTB.1=0;
delay us(18278);

void servo_posisi_awal2(){

for (i=0;i<18;i++) {
PORTB.0=1;
delay_us(500);
PORTB.0 =0;
delay _us(19500);

}

for (i=0;i<15; i++) {
PORTB.1=1;
delay _us(1500);
PORTB.1=0;
delay us(18444);

void main(void)

{

/I Declare your local variables here

/I Input/Output Ports initialization

[/l Port A initialization

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

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0x00;



DDRA=0x00;

[/l Port B initialization

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

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=0 State0=0
PORTB=0x00;

DDRB=0x03;

[/l Port C initialization

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

/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTC=0x00;

DDRC=0x00;

[/l Port D initialization

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

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0x00:;

DDRD=0x00;

// Timer/Counter 0 initialization
/I Clock source: System Clock
/I Clock value: Timer O Stopped
// Mode: Normal top=FFh

/[ OCO output: Disconnected
TCCR0=0x00;

TCNTO0=0x00;

OCRO0=0x00;

// Timer/Counter 1 initialization

Il Clock source: System Clock

Il Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

/ OC1A output: Discon.

// OC1B output: Discon.

/I Noise Canceler: Off

/Il Input Capture on Falling Edge
I/l Timer 1 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/l Compare A Match Interrupt: Off
/l 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
Il Clock source: System Clock
Il Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

/[ OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

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

/[ INT1: Off

/[ INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;

/[ USART initialization

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

/[ USART Transmitter: On

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

UCSRB=0x98;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x47;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;



/1 12C Bus initialization

i2c_init();
/[ LCD module initialization
Icd_init(16);
Il Global enable interrupts
#asm("sei")
x=1;
o=1;
r=1;
while (1){
while(g==1){
while(r==1){
servo_posisi_awal();
r=0;
}
/Istep 3 derajat
X=X+3;
suhu();

printf(*'%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d\r",w++,pixe
I[0],pixel[1],pixel[2],pixel[3],pixel[4],pixel[5],pixel[6],pixel[7]);
delay_ms(400);
if (w>=45){
w=1;
r=2;
9=2;

}

if(x>=135){

x=0;

}

/[scanning

for(a=0;a<l;a++){
DDRB.0 =1;
PORTB.0=1;
delay_us(500);
for(=0;j<x;j++){

delay _us(11);

}

PORTB.0=0;
for(k=0:k<(1755-x):k++){
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delay_us(11);

¥
while(q==2){
while(r==2){
servo_posisi_awal2();
w=45;
r=0;
¥
IIstep 3 derajat
X=X+3;
suhu();

printf("%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d\r",w++,pixe
I[0],pixel[1],pixel[2],pixel[3],pixel[4],pixel[5],pixel[6],pixel[7]);
delay_ms(400);
if (w==91){
w=1;
r=1;
o=1;
}
if(x>=135){
x=0;
}
//scanning
for(a=0;a<l;a++){
DDRB.0 = 1;
PORTB.0 = 1;
delay_us(500);
for(=0;j<x;j++{
delay _us(11);

PORTB.0=0;

for(k=0;k<(1755-x);k++){
delay _us(11);
}
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PROGRAM APLIKASI PADA VISUAL BASIC

Dim ¢(1000, 1000) As Integer
Dim y(1000, 1000) As Integer

Private Sub Form_Load()
MSComm1.CommPort = 1
MSComm1.RThreshold = 20
MSComm1.SThreshold = 1
MSComml.Settings = "9600,n,8,1"

MSComm1.PortOpen = True
MSComm1.DTREnable = True
Timerl.Enabled = True
RichTextBox1.Text =™

Dim i As Integer

Fori=1To 32

Load Label80(i)

Load Label81(i)

Load Label82(i)

Load Label90(i)

Load Label91(i)

Load Label92(i)

Label80(i). Top = Label80(i - 1).Top + Label80(i).Height
Label81(i). Top = Label81(i - 1).Top + Label81(i).Height
Label82(i). Top = Label82(i - 1).Top + Label82(i).Height
Label90(i). Top = Label90(i - 1).Top + Label90(i).Height
Label91(i). Top = Label91(i - 1).Top + Label91(i).Height
Label92(i). Top = Label91(i - 1).Top + Label91(i).Height
Label80(i).Visible = True

Label81(i).Visible = True

Label82(i).Visible = True

Label90(i).Visible = True

Label91(i).Visible = True

Label92(i).Visible = True

Next i

Fori=1To 16
Load Labell1(i)
Load Label2(i)
Load Label3(i)
Load Label4(i)
Load Label5(i)



Load Label6(i)

Load Label7(i)

Load Label8(i)

Load Label9(i)

Load Label10(i)

Load Label11(i)

Load Label12(i)

Load Label13(i)

Load Label14(i)

Load Label15(i)

Load Label16(i)

Load Label17(i)

Load Label18(i)

Load Label19(i)

Load Label20(i)

Load Label21(i)

Load Label22(i)

Load Label23(i)

Load Label24(i)

Load Label25(i)

Load Label26(i)

Load Label27(i)

Load Label28(i)

Load Label29(i)

Load Label30(i)

Load Label31(i)

Load Label32(i)

Load Label33(i)

Load Label34(i)

Load Label35(i)

Load Label36(i)

Load Label37(i)

Load Label38(i)

Load Label39(i)

Load Label40(i)

Load Label41(i)

Load Label42(i)

Load Label43(i)

Load Label44(i)

Load Label45(i)

Label1(i).Top = Labell(i - 1).Top + Label1(i).Height
Label2(i).Top = Label2(i - 1).Top + Label2(i).Height
Label3(i).Top = Label3(i - 1).Top + Label3(i).Height
Label4(i).Top = Label4(i - 1).Top + Label4(i).Height
Label5(i). Top = Label5(i - 1).Top + Label5(i).Height
Label6(i). Top = Label6(i - 1).Top + Label6(i).Height
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Label7(i).Top = Label7(i - 1).Top + Label7(i).Height
Label8(i).Top = Label8(i - 1).Top + Label8(i).Height
Label9(i).Top = Label9(i - 1).Top + Label9(i).Height
Label10(i). Top = Label10(i - 1).Top + Label10(i).Height
Label11(i).Top = Labell1(i- 1).Top + Label11(i).Height
Label12(i).Top = Label12(i - 1).Top + Label12(i).Height
Label13(i). Top = Label13(i - 1).Top + Label13(i).Height
Label14(i).Top = Labell14(i - 1).Top + Label14(i).Height
Label15(i). Top = Label15(i - 1).Top + Label15(i).Height
Label16(i). Top = Label16(i - 1).Top + Label16(i).Height
Labell7(i).Top = Labell7(i - 1).Top + Label17(i).Height
Label18(i). Top = Label18(i - 1).Top + Label18(i).Height
Label19(i). Top = Label19(i - 1).Top + Label19(i).Height
Label20(i). Top = Label20(i - 1).Top + Label20(i).Height
Label21(i).Top = Label21(i - 1).Top + Label21(i).Height
Label22(i).Top = Label22(i - 1).Top + Label22(i).Height
Label23(i). Top = Label23(i - 1).Top + Label23(i).Height
Label24(i).Top = Label24(i - 1).Top + Label24(i).Height
Label25(i). Top = Label25(i - 1).Top + Label25(i).Height
Label26(i). Top = Label26(i - 1).Top + Label26(i).Height
Label27(i).Top = Label27(i - 1).Top + Label27(i).Height
Label28(i). Top = Label28(i - 1).Top + Label28(i).Height
Label29(i). Top = Label29(i - 1).Top + Label29(i).Height
Label30(i). Top = Label30(i - 1).Top + Label30(i).Height
Label31(i). Top = Label31(i - 1).Top + Label31(i).Height
Label32(i). Top = Label32(i - 1).Top + Label32(i).Height
Label33(i). Top = Label33(i - 1).Top + Label33(i).Height
Label34(i). Top = Label34(i - 1).Top + Label34(i).Height
Label35(i). Top = Label35(i - 1).Top + Label35(i).Height
Label36(i). Top = Label36(i - 1).Top + Label36(i).Height
Label37(i). Top = Label37(i - 1).Top + Label37(i).Height
Label38(i). Top = Label38(i - 1).Top + Label38(i).Height
Label39(i). Top = Label39(i - 1).Top + Label39(i).Height
Label40(i). Top = Label40(i - 1).Top + Label40(i).Height
Label41(i).Top = Label41(i - 1).Top + Label41(i).Height
Label42(i). Top = Label42(i - 1).Top + Label42(i).Height
Label43(i). Top = Label43(i - 1).Top + Label43(i).Height
Label44(i). Top = Label44(i - 1).Top + Label44(i).Height
Label45(i). Top = Label45(i - 1).Top + Label45(i).Height
Label1(i).Visible = True

Label2(i).Visible = True

Label3(i).Visible = True

Label4(i).Visible = True

Label5(i).Visible = True

Label6(i).Visible = True

Label7(i).Visible = True
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Label8(i).Visible = True
Label9(i).Visible = True
Label10(i).Visible = True
Label11(i).Visible = True
Label12(i).Visible = True
Label13(i).Visible = True
Label14(i).Visible = True
Label15(i).Visible = True
Label16(i).Visible = True
Label17(i).Visible = True
Label18(i).Visible = True
Label19(i).Visible = True
Label20(i).Visible = True
Label21(i).Visible = True
Label22(i).Visible = True
Label23(i).Visible = True
Label24(i).Visible = True
Label25(i).Visible = True
Label26(i).Visible = True
Label27(i).Visible = True
Label28(i).Visible = True
Label29(i).Visible = True
Label30(i).Visible = True
Label31(i).Visible = True
Label32(i).Visible = True
Label33(i).Visible = True
Label34(i).Visible = True
Label35(i).Visible = True
Label36(i).Visible = True
Label37(i).Visible = True
Label38(i).Visible = True
Label39(i).Visible = True
Label40(i).Visible = True
Label41(i).Visible = True
Label42(i).Visible = True
Label43(i).Visible = True
Label44(i).Visible = True
Label45(i).Visible = True

Next i

Open "Hasil.txt" For Output As #1

Write #1, Now

End Sub
Private Function bawah(a)

For k=1 To 29 Step 4
y(k+1,a)=y(k, a) + (y((k- 1) + 5, a) - y(k, a)) * 0.25
y(k+2,a)=y(k, a) + (y((k- 1) + 5, a) - y(k, a)) * 0.5

C-12



y(k +3,8) = y(k, a) + (y((k - 1) + 5, a) - y(k, )) * 0.75
Next k
End Function
Private Function kanan(a)
For k=1 To 29 Step 4
y(k,a-3)=c(k,a-4)+ (y(k, a) -c(k,a-4)) *0.25
ykk+1,a-3)=ctk+1,a-4)+(y(k+1,a)-ck+1a-4)*0.25
yk+2,a-3)=ctk+2,a-4)+(y(k+2,a)-ckk+2a-4))*0.25
y(k+3,a-3)=c(k+3,a-4)+(y(k+3,a)-c(k+3,a-4)) *0.25

y(k,a-2)=c(k,a-4)+ (y(k,a) - c(k,a-4))*0.5

yk+1,a-2)=c(k+1,a-4)+(y(k+1,a)-ck+1,a-4))*05
y(k+2,a-2)=c(k+2,a-4)+(y(k+2,a)-c(k+2,a-4))*05
ykk+3,a-2)=ck+3,a-4)+(y(k+3,a-ckk+3,a-4)*05

y(k,a-1)=c(k,a-4)+ (y(k, a) -c(k,a-4)) *0.75
ykk+1,a-1)=ctk+1,a-4)+(y(k+1,a)-ck+1a-4)*0.75
yk+2,a-1)=ctk+2,a-4)+(y(k+2,a)-ckk+2a-4)*0.75
y(k+3,a-1)=c(k+3,a-4)+(y(k+3,a)-c(k+3,a-4))*0.75
Next k
End Function
Private Function interpolasi_linear(a)
Forz=1To 29
If y(z, @) <= 45 Then
Line (20 +a, 20 + (z - 1))-(20 + &, 20 + z), RGB(0, 0, 2.5 * y(z, a) + 50),
BF
Elself y(z, a) >= 65 Then
Line (20 + &, 20 + (z - 1))-(20 + a, 20 + z), RGB(0.69 * y(z, a) + 151.875,
0, 0), BF
Else
Line (20 + &, 20 + (z - 1))-(20 + &, 20 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
Next z

Forz=1To 29
Ify(z, a-3) <=45 Then
Line(20+a-3,20+(z-1))-(20+a- 3,20 + z), RGB(0, 0, 2.5 * y(z, a -
3) + 50), BF
Elself y(z, a - 3) >= 65 Then
Line (20 +a- 3,20 + (z- 1))-(20 + a - 3, 20 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line(20+a-3,20+(z-1))-(20+a- 3,20 + z), RGB(2.63 *y(z,a - 3) -
7.89,0,2.63 *y(z,a- 3) - 7.89), BF
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End If
Next z

Forz=1To 29
Ify(z, a-2) <=45 Then
Line(20+a-2,20+(z-1))-(20+a-2,20 + z), RGB(0, 0, 2.5 * y(z, a -
2) + 50), BF
Elself y(z, a - 2) >= 65 Then
Line (20 +a-2, 20 + (z- 1))-(20 + a - 2, 20 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line(20+a-2,20+(z-1))-(20+a- 2,20 +z), RGB(2.63 *y(z,a- 2) -
7.89,0,2.63 *y(z,a-2)-7.89), BF
End If
Next z

Forz=1To 29
Ify(z, a-1) <=45Then
Line(20+a-1,20+(z-1))-(20+a-1,20 +z), RGB(0, 0, 2.5 * y(z, a -
1) + 50), BF
Elself y(z, a- 1) >= 65 Then
Line (20 +a-1,20 + (z- 1))-(20 + a- 1, 20 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line(20+a-1,20+(z-1))-(20+a-1, 20 +z), RGB(2.63 *y(z,a- 1) -
7.89,0,2.63*y(z,a-1)-7.89), BF
End If
Next z
End Function
Private Function interpolasi_linear_1(a)
Forz=1To 29
If y(z, @) <= 29 Then
Line (20 +a, 20 + (z - 1))-(20 + &, 20 + z), RGB(0, 0, 2.5 * y(z, a) + 50),
BF
Elself y(z, a) >= 31 Then
Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(6.88 * y(z, a) - 20, 0, 0),
BF
Else
Line (20 + &, 20 + (z - 1))-(20 + &, 20 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
Next z

Forz=1To 29
Ify(z, a-3) <=29 Then
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Line(20+a-3,20+(z-1))-(20+a- 3,20 + z), RGB(0, 0, 2.5 * y(z, a -
3) + 50), BF
Elself y(z, a- 3) >= 31 Then
Line(20+a-3,20+(z-1))-(20+a- 3,20 + z), RGB(6.88 * y(z,a - 3) -
20, 0, 0), BF
Else
Line(20+a-3,20+(z-1))-(20+a- 3,20 + z), RGB(2.63 *y(z,a - 3) -
7.89,0, 2.63 *y(z,a- 3) - 7.89), BF
End If
Next z

Forz=1To 29
Ify(z, a-2) <=29 Then
Line(20+a-2,20+(z-1))-(20+a-2,20 + z), RGB(0, 0, 2.5 * y(z, a -
2) +50), BF
Elself y(z, a- 2) >= 31 Then
Line(20+a-2,20+(z-1))-(20+a-2,20 +z), RGB(6.88 *y(z,a - 2) -
20, 0, 0), BF
Else
Line(20+a-2,20+(z-1))-(20+a- 2,20 +z), RGB(2.63 *y(z,a- 2) -
7.89,0,2.63 *y(z,a-2)-7.89), BF
End If
Next z

Forz=1To 29
Ify(z,a-1) <=29 Then
Line(20+a-1,20+(z-1))-(20+a-1,20 +z), RGB(0, 0, 2.5 * y(z, a -
1) + 50), BF
Elself y(z, a- 1) >= 31 Then
Line (20+a-1,20+(z-1))-(20+a- 1,20 +z), RGB(6.88 *y(z,a- 1) -
20, 0, 0), BF
Else
Line(20+a-1,20+(z-1))-(20+a-1, 20 +z), RGB(2.63 *y(z,a- 1) -
7.89,0,2.63 *y(z,a-1)-7.89), BF
End If
Next z
End Function
Private Function tampil_kanan_80(a)
Fori=1To 32
c(i, a - 4) = Val(Label80(i).Caption)
Label81(i).Caption = Val(c(i, a - 4))
Next i
End Function
Private Function tampil_kanan_81(a)
Fori=1To 32
c(i, a - 4) = Val(Label81(i).Caption)
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Label82(i).Caption = Val(c(i, a - 4))
Next i
End Function
Private Function tampil_kanan_82(a)
Fori=1To 32
c(i, a - 4) = Val(Label82(i).Caption)
Label80(i).Caption = Val(c(i, a - 4))
Next i
End Function
Private Function tampil_bawah_82(a)
Fori=1To 32
Label82(i).Caption = Val(y(i, a))
Next i
End Function
Private Function tampil_bawah_81(a)
Fori=1To 32
Label81(i).Caption = Val(y(i, a))
Next i
End Function
Private Function tampil_bawah_80(a)
Fori=1To 32
Label80(i).Caption = Val(y(i, a))
Next i
End Function
Private Function Qbawah(a)
For k=33 To 61 Step 4
y(k+1,a)=y(k a) + (y((k- 1) +5, a) - y(k, a)) * 0.25
y(k+2,a)=y(k a) + (y((k- 1) + 5, a) - y(k, a)) * 0.5
y(k +3, a) =y(k a) + (y((k - 1) + 5, a) - y(k, a)) * 0.75
Next k
End Function
Private Function Qkanan(a)
For k=33 To 61 Step 4
y(k,a-3) =c(k,a-4)+ (y(k, a) -c(k,a-4)) *0.25
ykk+1,a-3)=ctk+1,a-4)+(y(k+1,a)-ck+1a-4)*0.25
yk+2,a-3)=ctk+2,a-4)+(y(k+2,a)-ckk+2a-4))*0.25
y(k+3,a-3)=c(k+3,a-4)+(y(k+3,a)-c(k+3,a-4)) *0.25

y(k,a-2)=c(k,a-4)+ (y(k,a) - c(k,a-4))*0.5

yk+1,a-2)=c(k+1,a-4)+(y(k+1,a)-ck+1,a-4))*05
y(k+2,a-2)=c(k+2,a-4)+(y(k+2,a)-c(k+2,a-4))*05
ykk+3,a-2)=ctk+3,a-4)+(y(k+3,a)-ck+3,a-4)*05

y(k,a-1)=c(k,a-4)+ (y(k, a) -c(k,a-4)) *0.75

y(k+1,a-1)=c(k+1,a-4)+(y(k+1,a)-c(k+1,a-4)*0.75
y(k+2 a-1)=c(k+2,a-4)+(y(k+2,a)-ck+2a-4)*0.75
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y(k+3,a-1)=c(k+3,a-4)+(y(k+3,a)-c(k+3,a-4))*0.75
Next k
End Function
Private Function Qinterpolasi_linear(a)
Forz=33To 61
If y(z, @) <= 45 Then
Line (20 +a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 50),
BF
Elself y(z, a) >= 65 Then
Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0.69 * y(z, a) + 151.875,
0, 0), BF
Else
Line (20 + &, 18 + (z - 1))-(20 + &, 18 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
Next z

Forz=33To 61
Ify(z, a-3) <=45 Then
Line(20+a-3,18+(z-1))-(20+a- 3,18 +z), RGB(0, 0, 2.5 * y(z, a -
3) + 50), BF
Elself y(z, a - 3) >= 65 Then
Line (20 +a- 3,18 + (z- 1))-(20 + a - 3, 18 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line(20+a-3,18+(z-1))-(20 +a- 3,18 + z), RGB(2.63 *y(z,a - 3) -
7.89,0, 2.63 *y(z,a- 3) - 7.89), BF
End If
Next z

Forz=33To 61
Ify(z, a-2) <=45 Then
Line(20+a-2,18+(z-1))-(20+a-2,18 +z), RGB(0, 0, 2.5 * y(z, a -
2) + 50), BF
Elself y(z, a - 2) >= 65 Then
Line (20 +a-2, 18 + (z- 1))-(20 + a - 2, 18 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line (20 +a-2,18 +(z-1))-(20+a- 2,18 + z), RGB(2.63 * y(z, a - 2) -
7.89,0,2.63 *y(z,a-2)-7.89), BF
End If
Next z

Forz=33To 61
Ify(z, a-1) <=45Then
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Line(20+a-1,18+(z-1))-(20+a-1,18 +z), RGB(0, 0, 2.5 * y(z, a -
1) + 50), BF
Elself y(z, a- 1) >= 65 Then
Line (20 +a-1, 18 + (z- 1))-(20 + a- 1, 18 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line(20+a-1,18+(z-1))-(20+a-1, 18 +z), RGB(2.63 *y(z,a- 1) -
7.89,0,2.63*y(z,a-1)-7.89), BF
End If
Next z
End Function
Private Function Qinterpolasi_linear_1(a)
Forz=33To 61
If y(z, @) <= 29 Then
Line (20 +a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 50),
BF
Elself y(z, a) >= 31 Then
Line (20 + a, 18 + (z- 1))-(20 + a, 18 + z), RGB(6.88 * y(z, a) - 20, 0, 0),
BF
Else
Line (20 + &, 18 + (z - 1))-(20 + &, 18 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
Next z

Forz=33To 61
Ify(z, a-3) <=29 Then
Line(20+a-3,18+(z-1))-(20+a- 3,18 +z), RGB(0, 0, 2.5 * y(z, a -
3) + 50), BF
Elself y(z, a- 3) >= 31 Then
Line(20+a-3,18+(z-1))-(20 +a- 3,18 + z), RGB(6.88 * y(z,a - 3) -
20, 0, 0), BF
Else
Line(20+a-3,18+(z-1))-(20 +a- 3,18 + z), RGB(2.63 *y(z,a - 3) -
7.89,0,2.63 *y(z,a- 3) - 7.89), BF
End If
Next z

Forz=33To 61
Ify(z, a-2) <=29 Then
Line(20+a-2,18+(z-1))-(20+a-2,18 +z), RGB(0, 0, 2.5 * y(z, a -
2) + 50), BF
Elself y(z, a- 2) >= 31 Then
Line(20+a-2,18+(z-1))-(20+a- 2,18 +z), RGB(6.88 *y(z,a - 2) -
20, 0, 0), BF
Else
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Line (20+a-2,18+(z-1))-(20 +a- 2, 18 + z), RGB(2.63 * y(z,a- 2) -
7.89,0,2.63*y(z,a-2)-7.89),BF
End If
Next z

Forz=33To 61
Ify(z,a-1) <=29 Then
Line(20+a-1,18+(z-1))-(20+a-1,18 + z), RGB(0, 0, 2.5 * y(z, a -
1) + 50), BF
Elself y(z, a- 1) >= 31 Then
Line(20+a-1,18+(z-1))-(20+a-1, 18 +z), RGB(6.88 *y(z,a- 1) -
20, 0, 0), BF
Else
Line(20+a-1,18+(z-1))-(20+a-1, 18 +z), RGB(2.63 *y(z,a- 1) -
7.89,0,2.63*y(z,a-1)-7.89), BF
End If
Next z
End Function
Private Function Qtampil_bawah_90(a)
Fori=1To 32
Label90(i).Caption = Val(y(i + 32, a))
Next i
End Function
Private Function Qtampil_bawah_92(a)
Fori=1To 32
Label92(i).Caption = Val(y(i + 32, a))
Next i
End Function
Private Function Qtampil_bawah_91(a)
Fori=1To 32
Label91(i).Caption = Val(y(i + 32, a))
Next i
End Function
Private Function Qtampil_kanan_90(a)
Fori=1To 32
c(i + 32, a- 4) = Val(Label90(i).Caption)
Label91(i).Caption = Val(c(i + 32, a - 4))
Next i
End Function
Private Function Qtampil_kanan_91(a)
Fori=1To 32
c(i + 32, a- 4) = Val(Label91(i).Caption)
Label92(i).Caption = Val(c(i + 32, a - 4))
Next i
End Function
Private Function Qtampil_kanan_92(a)
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Fori=1To 32
c(i + 32, a- 4) = Val(Label92(i).Caption)
Label90(i).Caption = Val(c(i + 32, a - 4))
Next i
End Function
Private Sub Form_Unload(Cancel As Integer)
Close #1
End Sub
Private Sub Timerl_Timer()
‘tampil_kanan_80 (a),tampil_kanan_82 (a),tampil_kanan_81 (a)
‘tampil_bawah_82 (a),tampil_bawah_81 (a),tampil_bawah_80 (a)
Dim SEMENTARA As Variant
SEMENTARA = MSComm1.Input
RichTextBox1.Text = SEMENTARA
Write #1, SEMENTARA

If Mid(SEMENTARA, 1, 3) =1 Then
a=0
Fori=1To8
Labell(i).Caption = Mid(SEMENTARA, i*4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label1(i).Caption)
Next i

bawah (0)
tampil_bawah_80 (0)

If Optionl.Value = True Then
Forz=1To 29
If y(z, @) <= 45 Then
Line (20 + a, 20 + (z - 1))-(20 + &, 20 + z), RGB(0, 0, 2.5 * y(z, a) +
50), BF
Elself y(z, a) >= 65 Then
Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(2.63 * y(z, a) - 7.89, 0O,
2.63 *y(z, a) - 7.89), BF
End If
Next z
End If
If Option2.Value = True Then
Forz=1To 29
If y(z, @) <= 29 Then
Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(0, 0, 13.1 * y(z, a) -
112.5), BF
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Elself y(z, a) >= 31 Then
Line (20 +a, 20 + (z - 1))-(20 + a, 20 + z), RGB(3.67 * y(z, a) + 71.7, 0,
0), BF
Else
Line (20 +a, 20 + (z - 1))-(20 + &, 20 + z), RGB(6 * y(z, a) - 74,0,6 *
y(z, a) - 74), BF
End If
Next z
End If

Elself Mid(SEMENTARA, 1, 3) =2 Then

a=4

Fori=1To8
Label2(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label2(i).Caption)

Next i

tampil_kanan_80 (4)

bawah (4)

tampil_bawah_82 (4)

kanan (4)

If Optionl.Value = True Then
interpolasi_linear (4)

End If

If Option2.Value = True Then
interpolasi_linear_1 (4)

End If

Elself Mid(SEMENTARA, 1, 3) =3 Then

a=8

Fori=1To8
Label3(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label3(i).Caption)

Next i

tampil_kanan_82 (8)

bawah (8)

tampil_bawah_81 (8)

kanan (8)

If Optionl.Value = True Then
interpolasi_linear (8)

End If

If Option2.Value = True Then
interpolasi_linear_1 (8)

End If
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Elself Mid(SEMENTARA, 1, 3) =4 Then

a=12

Fori=1To8
Label4(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i- 1) * 4 + 1, a) = Val(Label4(i).Caption)

Next i

tampil_kanan_81 (12)

bawah (12)

tampil_bawah_80 (12)

kanan (12)

If Optionl.Value = True Then
interpolasi_linear (12)

End If

If Option2.Value = True Then
interpolasi_linear_1 (12)

End If

Elself Mid(SEMENTARA, 1, 3) =5 Then

a=16

Fori=1To8
Label5(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label5(i).Caption)

Next i

tampil_kanan_80 (16)

bawah (16)

tampil_bawah_82 (16)

kanan (16)

If Optionl.Value = True Then
interpolasi_linear (16)

End If

If Option2.Value = True Then
interpolasi_linear_1 (16)

End If

Elself Mid(SEMENTARA, 1, 3) =6 Then

a=20

Fori=1To8
Label6(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label6(i).Caption)

Next i

tampil_kanan_82 (20)

bawah (20)

tampil_bawah_81 (20)

kanan (20)

If Optionl.Value = True Then
interpolasi_linear (20)
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End If

If Option2.Value = True Then
interpolasi_linear_1 (20)

End If

Elself Mid(SEMENTARA, 1, 3) =7 Then

a=24

Fori=1To8
Label7(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i- 1) * 4 + 1, a) = Val(Label7(i).Caption)

Next i

tampil_kanan_81 (24)

bawah (24)

tampil_bawah_80 (24)

kanan (24)

If Optionl.Value = True Then
interpolasi_linear (24)

End If

If Option2.Value = True Then
interpolasi_linear_1 (24)

End If

Elself Mid(SEMENTARA, 1, 3) =8 Then

a=28

Fori=1To8
Label8(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label8(i).Caption)

Next i

tampil_kanan_80 (28)

bawah (28)

tampil_bawah_82 (28)

kanan (28)

If Optionl.Value = True Then
interpolasi_linear (28)

End If

If Option2.Value = True Then
interpolasi_linear_1 (28)

End If

Elself Mid(SEMENTARA, 1, 3) =9 Then
a=32
Fori=1To8
Label9(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label9(i).Caption)
Next i
tampil_kanan_82 (32)
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bawah (32)

tampil_bawah_81 (32)

kanan (32)

If Optionl.Value = True Then
interpolasi_linear (32)

End If

If Option2.Value = True Then
interpolasi_linear_1 (32)

End If

Elself Mid(SEMENTARA, 1, 3) = 10 Then

a=36

Fori=1To8
Label10(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label10(i).Caption)

Next i

tampil_kanan_81 (36)

bawah (36)

tampil_bawah_80 (36)

kanan (36)

If Optionl.Value = True Then
interpolasi_linear (36)

End If

If Option2.Value = True Then
interpolasi_linear_1 (36)

End If

Elself Mid(SEMENTARA, 1, 3) = 11 Then

a=40

Fori=1To8
Label11(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label11(i).Caption)

Next i

tampil_kanan_80 (40)

bawah (40)

tampil_bawah_82 (40)

kanan (40)

If Optionl.Value = True Then
interpolasi_linear (40)

End If

If Option2.Value = True Then
interpolasi_linear_1 (40)

End If

Elself Mid(SEMENTARA, 1, 3) =12 Then
a=44
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Fori=1To8
Label12(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i- 1) * 4 + 1, a) = Val(Label12(i).Caption)

Next i

tampil_kanan_82 (44)

bawah (44)

tampil_bawah_81 (44)

kanan (44)

If Optionl.Value = True Then
interpolasi_linear (44)

End If

If Option2.Value = True Then
interpolasi_linear_1 (44)

End If

Elself Mid(SEMENTARA, 1, 3) =13 Then

a=48

Fori=1To8
Label13(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label13(i).Caption)

Next i

tampil_kanan_81 (48)

bawah (48)

tampil_bawah_80 (48)

kanan (48)

If Optionl.Value = True Then
interpolasi_linear (48)

End If

If Option2.Value = True Then
interpolasi_linear_1 (48)

End If

Elself Mid(SEMENTARA, 1, 3) =14 Then

a=52

Fori=1To8
Label14(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label14(i).Caption)

Next i

tampil_kanan_80 (52)

bawah (52)

tampil_bawah_82 (52)

kanan (52)

If Optionl.Value = True Then
interpolasi_linear (52)

End If

If Option2.Value = True Then
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interpolasi_linear_1 (52)
End If

Elself Mid(SEMENTARA, 1, 3) = 15 Then

a =56

Fori=1To8
Label15(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label15(i).Caption)

Next i

tampil_kanan_82 (56)

bawah (56)

tampil_bawah_81 (56)

kanan (56)

If Optionl.Value = True Then
interpolasi_linear (56)

End If

If Option2.Value = True Then
interpolasi_linear_1 (56)

End If

Elself Mid(SEMENTARA, 1, 3) = 16 Then

a =60

Fori=1To8
Label16(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label16(i).Caption)

Next i

tampil_kanan_81 (60)

bawah (60)

tampil_bawah_80 (60)

kanan (60)

If Optionl.Value = True Then
interpolasi_linear (60)

End If

If Option2.Value = True Then
interpolasi_linear_1 (60)

End If

Elself Mid(SEMENTARA, 1, 3) =17 Then

a=64

Fori=1To8
Label17(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label17(i).Caption)

Next i

tampil_kanan_80 (64)

bawah (64)

tampil_bawah_82 (64)
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kanan (64)

If Optionl.Value = True Then
interpolasi_linear (64)

End If

If Option2.Value = True Then
interpolasi_linear_1 (64)

End If

Elself Mid(SEMENTARA, 1, 3) = 18 Then

a=68

Fori=1To8
Label18(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label18(i).Caption)

Next i

tampil_kanan_82 (68)

bawah (68)

tampil_bawah_81 (68)

kanan (68)

If Optionl.Value = True Then
interpolasi_linear (68)

End If

If Option2.Value = True Then
interpolasi_linear_1 (68)

End If

Elself Mid(SEMENTARA, 1, 3) =19 Then

a=72

Fori=1To8
Label19(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label19(i).Caption)

Next i

tampil_kanan_81 (72)

bawah (72)

tampil_bawah_80 (72)

kanan (72)

If Optionl.Value = True Then
interpolasi_linear (72)

End If

If Option2.Value = True Then
interpolasi_linear_1 (72)

End If

Elself Mid(SEMENTARA, 1, 3) =20 Then
a=76
Fori=1To8
Label20(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
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y((i-1) *4 + 1, a) = Val(Label20(i).Caption)

Next i

tampil_kanan_80 (76)

bawah (76)

tampil_bawah_82 (76)

kanan (76)

If Optionl.Value = True Then
interpolasi_linear (76)

End If

If Option2.Value = True Then
interpolasi_linear_1 (76)

End If

Elself Mid(SEMENTARA, 1, 3) =21 Then

a=280

Fori=1To8
Label21(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i- 1) *4 + 1, a) = Val(Label21(i).Caption)

Next i

tampil_kanan_82 (80)

bawah (80)

tampil_bawah_81 (80)

kanan (80)

If Optionl.Value = True Then
interpolasi_linear (80)

End If

If Option2.Value = True Then
interpolasi_linear_1 (80)

End If

Elself Mid(SEMENTARA, 1, 3) =22 Then

a=84

Fori=1To8
Label22(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label22(i).Caption)

Next i

tampil_kanan_81 (84)

bawah (84)

tampil_bawah_80 (84)

kanan (84)

If Optionl.Value = True Then
interpolasi_linear (84)

End If

If Option2.Value = True Then
interpolasi_linear_1 (84)

End If
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Elself Mid(SEMENTARA, 1, 3) =23 Then

a=2388

Fori=1To8
Label23(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label23(i).Caption)

Next i

tampil_kanan_80 (88)

bawah (88)

tampil_bawah_82 (88)

kanan (88)

If Optionl.Value = True Then
interpolasi_linear (88)

End If

If Option2.Value = True Then
interpolasi_linear_1 (88)

End If

Elself Mid(SEMENTARA, 1, 3) =24 Then

a=292

Fori=1To8
Label24(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label24(i).Caption)

Next i

tampil_kanan_82 (92)

bawah (92)

tampil_bawah_81 (92)

kanan (92)

If Optionl.Value = True Then
interpolasi_linear (92)

End If

If Option2.Value = True Then
interpolasi_linear_1 (92)

End If

Elself Mid(SEMENTARA, 1, 3) = 25 Then

a=96

Fori=1To8
Label25(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label25(i).Caption)

Next i

tampil_kanan_81 (96)

bawah (96)

tampil_bawah_80 (96)

kanan (96)

If Optionl.Value = True Then
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interpolasi_linear (96)
End If
If Option2.Value = True Then
interpolasi_linear_1 (96)
End If

Elself Mid(SEMENTARA, 1, 3) = 26 Then

a =100

Fori=1To8
Label26(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label26(i).Caption)

Next i

tampil_kanan_80 (100)

bawah (100)

tampil_bawah_82 (100)

kanan (100)

If Optionl.Value = True Then
interpolasi_linear (100)

End If

If Option2.Value = True Then
interpolasi_linear_1 (100)

End If

Elself Mid(SEMENTARA, 1, 3) = 27 Then

a=104

Fori=1To8
Label27(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label27(i).Caption)

Next i

tampil_kanan_82 (104)

bawah (104)

tampil_bawah_81 (104)

kanan (104)

If Optionl.Value = True Then
interpolasi_linear (104)

End If

If Option2.Value = True Then
interpolasi_linear_1 (104)

End If

Elself Mid(SEMENTARA, 1, 3) =28 Then
a =108
Fori=1To38
Label28(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label28(i).Caption)
Next i
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tampil_kanan_81 (108)

bawah (108)

tampil_bawah_80 (108)

kanan (108)

If Optionl.Value = True Then
interpolasi_linear (108)

End If

If Option2.Value = True Then
interpolasi_linear_1 (108)

End If

Elself Mid(SEMENTARA, 1, 3) =29 Then

a=112

Fori=1To8
Label29(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label29(i).Caption)

Next i

tampil_kanan_80 (112)

bawah (112)

tampil_bawah_82 (112)

kanan (112)

If Optionl.Value = True Then
interpolasi_linear (112)

End If

If Option2.Value = True Then
interpolasi_linear_1 (112)

End If

Elself Mid(SEMENTARA, 1, 3) =30 Then

a=116

Fori=1To8
Label30(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label30(i).Caption)

Next i

tampil_kanan_82 (116)

bawah (116)

tampil_bawah_81 (116)

kanan (116)

If Optionl.Value = True Then
interpolasi_linear (116)

End If

If Option2.Value = True Then
interpolasi_linear_1 (116)

End If

Elself Mid(SEMENTARA, 1, 3) = 31 Then
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a=120

Fori=1To8
Label31(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label31(i).Caption)

Next i

tampil_kanan_81 (120)

bawah (120)

tampil_bawah_80 (120)

kanan (120)

If Optionl.Value = True Then
interpolasi_linear (120)

End If

If Option2.Value = True Then
interpolasi_linear_1 (120)

End If

Elself Mid(SEMENTARA, 1, 3) =32 Then

a=124

Fori=1To8
Label32(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label32(i).Caption)

Next i

tampil_kanan_80 (124)

bawah (124)

tampil_bawah_82 (124)

kanan (124)

If Optionl.Value = True Then
interpolasi_linear (124)

End If

If Option2.Value = True Then
interpolasi_linear_1 (124)

End If

Elself Mid(SEMENTARA, 1, 3) =33 Then

a=128

Fori=1To8
Label33(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label33(i).Caption)

Next i

tampil_kanan_82 (128)

bawah (128)

tampil_bawah_81 (128)

kanan (128)

If Optionl.Value = True Then
interpolasi_linear (128)

End If
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If Option2.Value = True Then
interpolasi_linear_1 (128)
End If

Elself Mid(SEMENTARA, 1, 3) =34 Then

a=132

Fori=1To8
Label34(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label34(i).Caption)

Next i

tampil_kanan_81 (132)

bawah (132)

tampil_bawah_80 (132)

kanan (132)

If Optionl.Value = True Then
interpolasi_linear (132)

End If

If Option2.Value = True Then
interpolasi_linear_1 (132)

End If

Elself Mid(SEMENTARA, 1, 3) = 35 Then

a=136

Fori=1To8
Label35(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label35(i).Caption)

Next i

tampil_kanan_80 (136)

bawah (136)

tampil_bawah_82 (136)

kanan (136)

If Optionl.Value = True Then
interpolasi_linear (136)

End If

If Option2.Value = True Then
interpolasi_linear_1 (136)

End If

Elself Mid(SEMENTARA, 1, 3) = 36 Then

a=140

Fori=1To8
Label36(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label36(i).Caption)

Next i

tampil_kanan_82 (140)

bawah (140)
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tampil_bawah_81 (140)

kanan (140)

If Optionl.Value = True Then
interpolasi_linear (140)

End If

If Option2.Value = True Then
interpolasi_linear_1 (140)

End If

Elself Mid(SEMENTARA, 1, 3) = 37 Then

a=144

Fori=1To8
Label37(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label37(i).Caption)

Next i

tampil_kanan_81 (144)

bawah (144)

tampil_bawah_80 (144)

kanan (144)

If Optionl.Value = True Then
interpolasi_linear (144)

End If

If Option2.Value = True Then
interpolasi_linear_1 (144)

End If

Elself Mid(SEMENTARA, 1, 3) = 38 Then

a=148

Fori=1To8
Label38(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label38(i).Caption)

Next i

tampil_kanan_80 (148)

bawah (148)

tampil_bawah_82 (148)

kanan (148)

If Optionl.Value = True Then
interpolasi_linear (148)

End If

If Option2.Value = True Then
interpolasi_linear_1 (148)

End If

Elself Mid(SEMENTARA, 1, 3) =39 Then

a=152
Fori=1To 8
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Label39(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label39(i).Caption)

Next i

tampil_kanan_82 (152)

bawah (152)

tampil_bawah_81 (152)

kanan (152)

If Optionl.Value = True Then
interpolasi_linear (152)

End If

If Option2.Value = True Then
interpolasi_linear_1 (152)

End If

Elself Mid(SEMENTARA, 1, 3) =40 Then

a =156

Fori=1To8
Label40(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label40(i).Caption)

Next i

tampil_kanan_81 (156)

bawah (156)

tampil_bawah_80 (156)

kanan (156)

If Optionl.Value = True Then
interpolasi_linear (156)

End If

If Option2.Value = True Then
interpolasi_linear_1 (156)

End If

Elself Mid(SEMENTARA, 1, 3) =41 Then

a =160

Fori=1To8
Label41(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i- 1) *4 + 1, a) = Val(Label41(i).Caption)

Next i

tampil_kanan_80 (160)

bawah (160)

tampil_bawah_82 (160)

kanan (160)

If Optionl.Value = True Then
interpolasi_linear (160)

End If

If Option2.Value = True Then
interpolasi_linear_1 (160)
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End If

Elself Mid(SEMENTARA, 1, 3) =42 Then

a=164

Fori=1To8
Label42(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label42(i).Caption)

Next i

tampil_kanan_82 (164)

bawah (164)

tampil_bawah_81 (164)

kanan (164)

If Optionl.Value = True Then
interpolasi_linear (164)

End If

If Option2.Value = True Then
interpolasi_linear_1 (164)

End If

Elself Mid(SEMENTARA, 1, 3) =43 Then

a =168

Fori=1To8
Label43(i).Caption = Mid(SEMENTARA, i *4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label43(i).Caption)

Next i

tampil_kanan_81 (168)

bawah (168)

tampil_bawah_80 (168)

kanan (168)

If Optionl.Value = True Then
interpolasi_linear (168)

End If

If Option2.Value = True Then
interpolasi_linear_1 (168)

End If

Elself Mid(SEMENTARA, 1, 3) = 44 Then

a=172

Fori=1To8
Label44(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i- 1) * 4 + 1, a) = Val(Label44(i).Caption)

Next i

tampil_kanan_80 (172)

bawah (172)

tampil_bawah_82 (172)

kanan (172)
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If Optionl.Value = True Then
interpolasi_linear (172)

End If

If Option2.Value = True Then
interpolasi_linear_1 (172)

End If

Elself Mid(SEMENTARA, 1, 3) =45 Then

a=176

Fori=1To8
Label45(i).Caption = Mid(SEMENTARA, i * 4 + 1, 3)
y((i-1) *4 + 1, a) = Val(Label45(i).Caption)

Next i

tampil_kanan_82 (176)

bawah (176)

tampil_bawah_81 (176)

kanan (176)

If Optionl.Value = True Then
interpolasi_linear (176)

End If

If Option2.Value = True Then
interpolasi_linear_1 (176)

End If

B AW AR
Elself Mid(SEMENTARA, 1, 3) =46 Then
a=0
Fori=9To 16
Labell(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Labell1(i).Caption)
Next i
Qbawah (0)
Qtampil_bawah_90 (0)

If Optionl.Value = True Then
Forz=33To 61
If y(z, @) <= 45 Then
Line (20 + a, 18 + (z - 1))-(20 + &, 18 + z), RGB(0, 0, 2.5 * y(z, a) +
50), BF
Elself y(z, a) >= 65 Then
Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0.69 * y(z, a) +
151.875, 0, 0), BF
Else
Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
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Next z
End If
If Option2.Value = True Then
Forz=33To 61
If y(z, @) <= 29 Then
Line (20 + a, 18 + (z - 1))-(20 + &, 18 + z), RGB(0, 0, 2.5 * y(z, a) +
50), BF
Elself y(z, a) >= 31 Then
Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(1.12 * y(z, a) + 31.97,
0, 0), BF
Else
Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(2.63 * y(z, a) - 7.89, 0,
2.63 *y(z, a) - 7.89), BF
End If
Next z
End If

Elself Mid(SEMENTARA, 1, 3) = 47 Then

a=4

Fori=9To 16
Label2(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label2(i).Caption)

Next i

Qtampil_kanan_90 (4)

Qbawah (4)

Qtampil_bawah_92 (4)

Qkanan (4)

If Optionl.Value = True Then
Qinterpolasi_linear (4)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (4)

End If

Elself Mid(SEMENTARA, 1, 3) =48 Then

a=8

Fori=9To 16
Label3(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label3(i).Caption)

Next i

Qtampil_kanan_92 (8)

Qbawah (8)

Qtampil_bawah_ 91 (8)
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Qkanan (8)

If Optionl.Value = True Then
Qinterpolasi_linear (8)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (8)

End If

Elself Mid(SEMENTARA, 1, 3) =49 Then

a=12

Fori=9To 16
Label4(i).Caption = Mid(SEMENTARA, i *4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label4(i).Caption)

Next i

Qtampil_kanan_91 (12)

Qbawah (12)

Qtampil_bawah_90 (12)

Qkanan (12)

If Optionl.Value = True Then
Qinterpolasi_linear (12)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (12)

End If

Elself Mid(SEMENTARA, 1, 3) =50 Then

a=16

Fori=9To 16
Label5(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label5(i).Caption)

Next i

Qtampil_kanan_90 (16)

Qbawah (16)

Qtampil_bawah_92 (16)

Qkanan (16)

If Optionl.Value = True Then
Qinterpolasi_linear (16)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (16)

End If

Elself Mid(SEMENTARA, 1, 3) =51 Then
a=20
Fori=9To 16
Label6(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
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y((i-1) *4 + 1, a) = Val(Label6(i).Caption)
Next i
Qtampil_kanan_92 (20)
Qbawah (20)
Qtampil_bawah_91 (20)
Qkanan (20)
If Optionl.Value = True Then
Qinterpolasi_linear (20)
End If
If Option2.Value = True Then
Qinterpolasi_linear_1 (20)
End If

Elself Mid(SEMENTARA, 1, 3) =52 Then

a=24

Fori=9To 16
Label7(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label7(i).Caption)

Next i

Qtampil_kanan_91 (24)

Qbawah (24)

Qtampil_bawah_90 (24)

Qkanan (24)

If Optionl.Value = True Then
Qinterpolasi_linear (24)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (24)

End If

Elself Mid(SEMENTARA, 1, 3) =53 Then

a=28

Fori=9To 16
Label8(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label8(i).Caption)

Next i

Qtampil_kanan_90 (28)

Qbawah (28)

Qtampil_bawah_92 (28)

Qkanan (28)

If Optionl.Value = True Then
Qinterpolasi_linear (28)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (28)

End If
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Elself Mid(SEMENTARA, 1, 3) =54 Then

a=32

Fori=9To 16
Label9(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label9(i).Caption)

Next i

Qtampil_kanan_92 (32)

Qbawah (32)

Qtampil_bawah_91 (32)

Qkanan (32)

If Optionl.Value = True Then
Qinterpolasi_linear (32)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (32)

End If

Elself Mid(SEMENTARA, 1, 3) =55 Then

a=36

Fori=9To 16
Label10(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label10(i).Caption)

Next i

Qtampil_kanan_91 (36)

Qbawah (36)

Qtampil_bawah_90 (36)

Qkanan (36)

If Optionl.Value = True Then
Qinterpolasi_linear (36)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (36)

End If

Elself Mid(SEMENTARA, 1, 3) =56 Then

a=40

Fori=9To 16
Label11(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label11(i).Caption)

Next i

Qtampil_kanan_90 (40)

Qbawah (40)

Qtampil_bawah_92 (40)

Qkanan (40)

If Optionl.Value = True Then
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Qinterpolasi_linear (40)
End If
If Option2.Value = True Then
Qinterpolasi_linear_1 (40)
End If

Elself Mid(SEMENTARA, 1, 3) =57 Then

a=44

Fori=9To 16
Label12(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label12(i).Caption)

Next i

Qtampil_kanan_92 (44)

Qbawah (44)

Qtampil_bawah_91 (44)

Qkanan (44)

If Optionl.Value = True Then
Qinterpolasi_linear (44)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (44)

End If

Elself Mid(SEMENTARA, 1, 3) =58 Then

a=48

Fori=9To 16
Label13(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label13(i).Caption)

Next i

Qtampil_kanan_91 (48)

Qbawah (48)

Qtampil_bawah_90 (48)

Qkanan (48)

If Optionl.Value = True Then
Qinterpolasi_linear (48)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (48)

End If

Elself Mid(SEMENTARA, 1, 3) =59 Then
a=52
Fori=9To 16
Label14(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label14(i).Caption)
Next i

C-42



Qtampil_kanan_90 (52)

Qbawah (52)

Qtampil_bawah_92 (52)

Qkanan (52)

If Optionl.Value = True Then
Qinterpolasi_linear (52)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (52)

End If

Elself Mid(SEMENTARA, 1, 3) = 60 Then

a =56

Fori=9To 16
Label15(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label15(i).Caption)

Next i

Qtampil_kanan_92 (56)

Qbawah (56)

Qtampil_bawah_91 (56)

Qkanan (56)

If Optionl.Value = True Then
Qinterpolasi_linear (56)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (56)

End If

Elself Mid(SEMENTARA, 1, 3) =61 Then

a =60

Fori=9To 16
Label16(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label16(i).Caption)

Next i

Qtampil_kanan_91 (60)

Qbawah (60)

Qtampil_bawah_90 (60)

Qkanan (60)

If Optionl.Value = True Then
Qinterpolasi_linear (60)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (60)

End If

Elself Mid(SEMENTARA, 1, 3) = 62 Then
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a=64

Fori=9To 16
Labell17(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label17(i).Caption)

Next i

Qtampil_kanan_90 (64)

Qbawah (64)

Qtampil_bawah_92 (64)

Qkanan (64)

If Optionl.Value = True Then
Qinterpolasi_linear (64)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (64)

End If

Elself Mid(SEMENTARA, 1, 3) = 63 Then

a=68

Fori=9To 16
Label18(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label18(i).Caption)

Next i

Qtampil_kanan_92 (68)

Qbawah (68)

Qtampil_bawah_91 (68)

Qkanan (68)

If Optionl.Value = True Then
Qinterpolasi_linear (68)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (68)

End If

Elself Mid(SEMENTARA, 1, 3) = 64 Then

a=172

Fori=9To 16
Label19(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label19(i).Caption)

Next i

Qtampil_kanan_91 (72)

Qbawah (72)

Qtampil_bawah_90 (72)

Qkanan (72)

If Optionl.Value = True Then
Qinterpolasi_linear (72)

End If
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If Option2.Value = True Then
Qinterpolasi_linear_1 (72)
End If

Elself Mid(SEMENTARA, 1, 3) = 65 Then

a=176

Fori=9To 16
Label20(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label20(i).Caption)

Next i

Qtampil_kanan_90 (76)

Qbawah (76)

Qtampil_bawah_92 (76)

Qkanan (76)

If Optionl.Value = True Then
Qinterpolasi_linear (76)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (76)

End If

Elself Mid(SEMENTARA, 1, 3) = 66 Then

a=280

Fori=9To 16
Label21(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i- 1) * 4 + 1, a) = Val(Label21(i).Caption)

Next i

Qtampil_kanan_92 (80)

Qbawah (80)

Qtampil_bawah_91 (80)

Qkanan (80)

If Optionl.Value = True Then
Qinterpolasi_linear (80)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (80)

End If

Elself Mid(SEMENTARA, 1, 3) = 67 Then

a=284

Fori=9To 16
Label22(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label22(i).Caption)

Next i

Qtampil_kanan_91 (84)

Qbawah (84)
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Qtampil_bawah_90 (84)

Qkanan (84)

If Optionl.Value = True Then
Qinterpolasi_linear (84)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (84)

End If

Elself Mid(SEMENTARA, 1, 3) = 68 Then

a=288

Fori=9To 16
Label23(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label23(i).Caption)

Next i

Qtampil_kanan_90 (88)

Qbawah (88)

Qtampil_bawah_92 (88)

Qkanan (88)

If Optionl.Value = True Then
Qinterpolasi_linear (88)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (88)

End If

Elself Mid(SEMENTARA, 1, 3) = 69 Then

a=292

Fori=9To 16
Label24(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label24(i).Caption)

Next i

Qtampil_kanan_92 (92)

Qbawah (92)

Qtampil_bawah_91 (92)

Qkanan (92)

If Optionl.Value = True Then
Qinterpolasi_linear (92)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (92)

End If

Elself Mid(SEMENTARA, 1, 3) =70 Then

a=96
Fori=9To 16

C-46



Label25(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label25(i).Caption)

Next i

Qtampil_kanan_91 (96)

Qbawah (96)

Qtampil_bawah_90 (96)

Qkanan (96)

If Optionl.Value = True Then
Qinterpolasi_linear (96)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (96)

End If

Elself Mid(SEMENTARA, 1, 3) =71 Then

a =100

Fori=9To 16
Label26(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label26(i).Caption)

Next i

Qtampil_kanan_90 (100)

Qbawah (100)

Qtampil_bawah_92 (100)

Qkanan (100)

If Optionl.Value = True Then
Qinterpolasi_linear (100)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (100)

End If

Elself Mid(SEMENTARA, 1, 3) =72 Then

a=104

Fori=9To 16
Label27(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label27(i).Caption)

Next i

Qtampil_kanan_92 (104)

Qbawah (104)

Qtampil_bawah_91 (104)

Qkanan (104)

If Optionl.Value = True Then
Qinterpolasi_linear (104)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (104)
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End If

Elself Mid(SEMENTARA, 1, 3) =73 Then

a=108

Fori=9To 16
Label28(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label28(i).Caption)

Next i

Qtampil_kanan_91 (108)

Qbawah (108)

Qtampil_bawah_90 (108)

Qkanan (108)

If Optionl.Value = True Then
Qinterpolasi_linear (108)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (108)

End If

Elself Mid(SEMENTARA, 1, 3) = 74 Then

a=112

Fori=9To 16
Label29(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label29(i).Caption)

Next i

Qtampil_kanan_90 (112)

Qbawah (112)

Qtampil_bawah_92 (112)

Qkanan (112)

If Optionl.Value = True Then
Qinterpolasi_linear (112)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (112)

End If

Elself Mid(SEMENTARA, 1, 3) =75 Then

a=116

Fori=9To 16
Label30(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label30(i).Caption)

Next i

Qtampil_kanan_92 (116)

Qbawah (116)

Qtampil_bawah_91 (116)

Qkanan (116)
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If Optionl.Value = True Then
Qinterpolasi_linear (116)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (116)

End If

Elself Mid(SEMENTARA, 1, 3) = 76 Then

a=120

Fori=9To 16
Label31(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label31(i).Caption)

Next i

Qtampil_kanan_91 (120)

Qbawah (120)

Qtampil_bawah_90 (120)

Qkanan (120)

If Optionl.Value = True Then
Qinterpolasi_linear (120)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (120)

End If

Elself Mid(SEMENTARA, 1, 3) =77 Then

a=124

Fori=9To 16
Label32(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label32(i).Caption)

Next i

Qtampil_kanan_90 (124)

Qbawah (124)

Qtampil_bawah_92 (124)

Qkanan (124)

If Optionl.Value = True Then
Qinterpolasi_linear (124)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (124)

End If

Elself Mid(SEMENTARA, 1, 3) =78 Then
a=128
Fori=9To 16
Label33(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label33(i).Caption)
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Next i

Qtampil_kanan_92 (128)

Qbawah (128)

Qtampil_bawah_91 (128)

Qkanan (128)

If Optionl.Value = True Then
Qinterpolasi_linear (128)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (128)

End If

Elself Mid(SEMENTARA, 1, 3) =79 Then

a=132

Fori=9To 16
Label34(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label34(i).Caption)

Next i

Qtampil_kanan_91 (132)

Qbawah (132)

Qtampil_bawah_90 (132)

Qkanan (132)

If Optionl.Value = True Then
Qinterpolasi_linear (132)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (132)

End If

Elself Mid(SEMENTARA, 1, 3) =80 Then

a=136

Fori=9To 16
Label35(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label35(i).Caption)

Next i

Qtampil_kanan_90 (136)

Qbawah (136)

Qtampil_bawah_92 (136)

Qkanan (136)

If Optionl.Value = True Then
Qinterpolasi_linear (136)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (136)

End If
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Elself Mid(SEMENTARA, 1, 3) =81 Then

a =140

Fori=9To 16
Label36(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label36(i).Caption)

Next i

Qtampil_kanan_92 (140)

Qbawah (140)

Qtampil_bawah_91 (140)

Qkanan (140)

If Optionl.Value = True Then
Qinterpolasi_linear (140)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (140)

End If

Elself Mid(SEMENTARA, 1, 3) =82 Then

a=144

Fori=9To 16
Label37(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label37(i).Caption)

Next i

Qtampil_kanan_91 (144)

Qbawah (144)

Qtampil_bawah_90 (144)

Qkanan (144)

If Optionl.Value = True Then
Qinterpolasi_linear (144)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (144)

End If

Elself Mid(SEMENTARA, 1, 3) =83 Then

a=148

Fori=9To 16
Label38(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label38(i).Caption)

Next i

Qtampil_kanan_90 (148)

Qbawah (148)

Qtampil_bawah_92 (148)

Qkanan (148)

If Optionl.Value = True Then
Qinterpolasi_linear (148)

C-51



End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (148)

End If

Elself Mid(SEMENTARA, 1, 3) =84 Then

a=152

Fori=9To 16
Label39(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label39(i).Caption)

Next i

Qtampil_kanan_92 (152)

Qbawah (152)

Qtampil_bawah_91 (152)

Qkanan (152)

If Optionl.Value = True Then
Qinterpolasi_linear (152)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (152)

End If

Elself Mid(SEMENTARA, 1, 3) =85 Then

a =156

Fori=9To 16
Label40(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label40(i).Caption)

Next i

Qtampil_kanan_91 (156)

Qbawah (156)

Qtampil_bawah_90 (156)

Qkanan (156)

If Optionl.Value = True Then
Qinterpolasi_linear (156)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (156)

End If

Elself Mid(SEMENTARA, 1, 3) =86 Then
a =160
Fori=9To 16
Label41(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label41(i).Caption)
Next i
Qtampil_kanan_90 (160)
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Qbawah (160)

Qtampil_bawah_92 (160)

Qkanan (160)

If Optionl.Value = True Then
Qinterpolasi_linear (160)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (160)

End If

Elself Mid(SEMENTARA, 1, 3) =87 Then

a=164

Fori=9To 16
Label42(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label42(i).Caption)

Next i

Qtampil_kanan_92 (164)

Qbawah (164)

Qtampil_bawah_91 (164)

Qkanan (164)

If Optionl.Value = True Then
Qinterpolasi_linear (164)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (164)

End If

Elself Mid(SEMENTARA, 1, 3) =88 Then

a=168

Fori=9To 16
Label43(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label43(i).Caption)

Next i

Qtampil_kanan_91 (168)

Qbawah (168)

Qtampil_bawah_90 (168)

Qkanan (168)

If Optionl.Value = True Then
Qinterpolasi_linear (168)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (168)

End If

Elself Mid(SEMENTARA, 1, 3) =89 Then
a=172
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Fori=9To 16
Label44(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label44(i).Caption)

Next i

Qtampil_kanan_90 (172)

Qbawah (172)

Qtampil_bawah_92 (172)

Qkanan (172)

If Optionl.Value = True Then
Qinterpolasi_linear (172)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (172)

End If

Elself Mid(SEMENTARA, 1, 3) =90 Then

a=176

Fori=9To 16
Label45(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3)
y((i-1) *4 + 1, a) = Val(Label45(i).Caption)

Next i

Qtampil_kanan_92 (176)

Qbawah (176)

Qtampil_bawah_91 (176)

Qkanan (176)

If Optionl.Value = True Then
Qinterpolasi_linear (176)

End If

If Option2.Value = True Then
Qinterpolasi_linear_1 (176)

End If

End If
End Sub
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Featuras

* High-performance, Low-power Atmel® AVR® 8-bit Microcontroller
* Advanced RISC Architecture

— 131 Powerful Instructions — Most Single-clock Cycle Execution
- 32 x 8 General Purpose Working Registers

- Fully Static Operation

- Up to 16 MIPS Throughput at 16 MHz

- On-chip 2-cycle Multiplier

* High Endurance Mon-volatile Memory segments

- 16 Kbytes of In-System Self-programmable Flash program memory
- 512 Bytes EEPROM
- 1 Kbyte Intemal SRAM
- Write/Erase Cycles: 10,000 Flash/100,000 EEFROM
- Data retention: 20 years at 85°C/00 years at 25°C"
- Optional Boot Code Section with Independent Lock Bits
In-System Programming by Cn-chip Boot Pregram
True Read-While-Write Operation
— Programming Leck for Software Security
JTAG (IEEE std. 114%.1 Compliant) Interface
- Boundary-scan Capabilities According to the JTAG Standard
- Extensive On-chip Debug Support
- Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Oscillator
- Four PWM Channels
- B-channel, 10-bit ADC
& Single-ended Channels
7 Differential Channels in TQFP Package Only
2 Differential Channels with Pregrammable Gain at 1x, 10x, or 2002
- Byte-oriented Two-wire Serial Interface
- Programmable Serial USART
- Master/$lave 5PI Serial Interface
- Programmable Watchdog Timer with Separate On-chip Oscillator
- On-chip Analog Comparator
Special Microcontroller Features
- Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated RC Oscillator
- External and Internal Interrupt Sources
- Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
D and Packages
- 32 Programmable 'O Lines
- 40-pin PDIP, 44-lead TQFF, and 44-pad QFN/MLF
Operating Voltages
- 27V - 5.5V for ATmegalsl
- 4.5V - 5.5V for ATmegals
Speed Grades
— 0 -8 MHz for ATmegalél
— 0'- 16 MHz for ATmegait
Power Consumption @ 1 MHz, 3V, and 25°C for ATmegalel
- Active: 1.1 mA
- Idle Mode: 0.35 mA
- Power-down Mode: < 1 pA

ATMEL

"

Y (%)

8-bit AVR®
Microcontroller
with 16K Bytes
In-System
Programmable
Flash

ATmegal6
ATmegai6L

Ry, 45ET-AVR-0TD
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Pin Figure 1. Pinout ATmegals
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other AVR microcontrellers manufactured on the same process technology. Min and Max values
will be available after the device is characterized.

AlMEL 2
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Overview The ATmegal6 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC
architecture. By executing powerful instructions in a single clock cycle, the ATmega16 achieves
throughputs approaching 1 MIPS per MHz allowing the system designer to optimize power con-
sumplicn versus processing speed.

Block Diagram Figure 2. Block Diagram
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Pin Descriptions
vcC
GHND

Port A (PAT..PAD)

2465T-AVR-0TMD

The AVR core combines a rich instruction et with 32 general purpose working registers. All the
32 registers are directly connected to the Arthmetic Logic Unit (ALL), allowing two independent
registers to be accessed in one single instruction executed in one clock cycle. The resulting
architecture is more code efficient while achieving throughputs up to ten times faster than con-
ventional CISC microcontrollers.

The ATmegal6 provides the following features: 16 Kbyies of In-System Programmable Flash
Program memeory with Read-While-Write capabilities, 512 bytes EEPROM, 1 Kbyte SRAM, 32
general purpose 0 lines, 32 general purpese working registers, a JTAG interface for Boundary-
scan, On-chip Debugging support and programming, three flexible Timer/Counters with com-
pare modes, Internal and Extemal Interrupts, a serial programmable USART, a byte oriented
Two-wire Serial Interface, an 8-channel, 10-bit ADC with optional differential input stage with
programmakile gain (TQFP package only), a programmable Watchdog Timer with Internal Oscil-
lator, an 5Pl serial port, and six software selectable power saving modes. The Idle mode stops
the CPU while allowing the USART, Two-wire interface, A/D Converter, SRAM, Timer/Counters,
5P port, and intermupt system to confinue functioning. The Power-down mode saves the register
contents but freezes the Oscillator, disabling all other chip functions until the next External Inter-
rupt or Hardware Reset. In Power-save mode, the Asynchronous Timer continues to run,
allowing the user to maintain a timer base while the rest of the device is sleeping. The ADC
Noise Reduction mode stops the CPU and all MO modules except Asynchronous Timer and
ADC, to minimize switching noise during ADC conversions. In Standby mode, the crystalireso-
nator Oscillater is running while the rest of the device is sleeping. This allows very fast start-up
combined with low-power consumption. In Extended Standby mode, both the main Oscillator
and the Asynchronous Timer continue to run.

The device is manufactured using Atmel's high density nonvolatile memory technolegy. The On-
chip ISP Flash allows the program memory to be reprogrammed in-system through an SPI serial
interface, by a conventional nonvolatile memary programmer, or by an On-chip Boot program
runming on the AVR core. The boot program can use any interface to download the application
program in the Application Flash memeory. Software in the Boot Flash section will continue to run
while the Application Flash section is updated, providing true Read-While-Write operation. By
combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip,
the Atmel ATmega16 is a powerful microcontroller that provides a highly-flexible and cost-effec-
tive solution to many embedded control applications.

The ATmegal6 AVR is supported with a full suite of program and system development fools
including: C compilers, macro assemblers, program debugger/simulators, in-circuit emulators,
and evaluation kits.

Digital supply voltage.
Ground.

Port A serves as the analog inputs to the A/D Converter.

Port A also serves as an 8-hit bi-directional /0 port, if the A/ID Converter is not used. Port pins
can provide intemal pull-up resistors (selected for each bit). The Port A cutput buffers have sym-
metrical drive characteristics with both high sink and source capability. When pins PAD to PAT
are used as inputs and are externally pulled low, they will source current if the internal pull-up
resistors are activated. The Port A pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

AIMEL ;
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s AT Mega16(L)

Port B (PBT..PBEO)

Port C (PCT..PCO)

Port D (PDT..PDO)

RESET

XTAL1

XTALZ

AVCC

AREF

24B5T-AVR-0THD

Port B is an 8-bit bi-directional O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmefrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port B pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port B also serves the functions of various special features of the ATmega16 as listed on page
58,

Port C iz an 8-bit bi-directional VO port with intermnal pull-up resistors (selected for each bit). The
Port C oufput buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are extemally pulled low will source current if the pull-up
resistors are activated. The Port C pins are fri-stated when a reset condition becomes active,
even if the clock is not unning. If the JTAG interface is enabled, the pull-up resistors on pins
PCS(TDI), PCITMS) and PC2({TCK) will be activated even if a reset occurs.

Port C also serves the functions of the JTAG interface and other special features of the
ATmegalh as listed on page 61.

Port D is an &-bit bi-directional 'O port with intemal pull-up resistors (selected for each bit). The
Port D oufput buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are extemally pulled low will source current if the pull-up
resistors are activated. The Port D pins are fri-stated when a reset condition becomes active,
even if the clock is not running.

Port D also serves the functions of various special features of the ATmegai6 as listed on page
63.

Resat Input. & low level on this pin for longer than the minimum pulse length will generate &
reset, even if the clock is not running. The minimum pulse length is given in Table 15 on page
38. Shorter pulses are not guaranteed to generate a resat.

Input to the inverting Oscillator amplifier and input to the intemal clock operating circuit.

Output from the inverting Oscillator amplifier.

AVCC is the supply voltage pin for Port A and the A/D Converter. It should be extemally con-
nected to Ver, even if the ADC is not used. If the ADC is used, it should be connected to Ve
through a low-pass filter.

AREF ig the analog reference pin for the A/D Converter.

AIMEL ;
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Figure 15. Reset Logic
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Table 15. Reset Characteristics
Symbol | Parameter Condition Min Typ Max Units
Power-on Reset 14 a3
Threshold Voltage (rising) ) ’
Vg Power-on Reset
Threshold Voltage 13 23 W
{Falling)"™
RESET Pin Threshold
Vst Voitage 0.1V, 0oV
; Minimum pulse width on 15
RET | RESET Pin ' ke
Brown-out Resat BODLEVEL =1 25 27 32
W = W
50T | Threshald Vaitage BODLEVEL=0| 36 | 40| 45
Minimum low voltage BODLEVEL =1 2
tBon period for Brown-out s
Detection BODLEVEL=0 2
Brown-out Detector
Vierar hysteresis =0 m
Maotes: 1. The Power-on Resat will not work unless the supply voltage has been below Vpor (falling).
2. Voo may be below nominal minimum operating voltage for some devices. For devices whers

Z4EST-AVR-07HD

this is the case, the device is tested down to V., = Vgor during the production test. This guar-
antees that a Brown-out Reset will occur before V.. drops fo a voliage where comect
operation of the micrecontroller is no longer guaranieed. The fest is performed using

BODLEVEL = 1 for ATmega16L and BODLEVEL = O for ATmega16. BODLEVEL = 1

applicable for ATmega1.

AlmEL
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TPAS81 Thermopile Array

Technical Specification

Introduction

The TPA8L is a thermopile array detecting infra-red in the 2um-22um range. This
is the wavelength of radiant heat. The Pyro-electric sensors that are used
commonly in burglar alarms and to switch on outside lights, detect infra-red in the
same waveband. These Pyro-electric sensors can only detect a change in heat
levels though - hence they are movement detectors. Although useful in robotics,
their applications are limited as they are unable to detect and measure the
temperature of a static heat source. Another type of sensor is the thermopile array.
These are used in non-contact infra-red thermometers. They have a very wide
detection angle or field of view (FOV) of around 100° and need either shrouding
or a lens or commonly both to get a more useful FOV of around 12°. Some have a
built in lens. More recently sensors with an array of thermopiles, built in
electronics and a silicon lens have become available. This is the type used in the
TPA8L. It has a array of eight thermopiles arranged in a row. The TPA8L can
measure the temperature of 8 adjacent points simultaneously. The TPA81 can also
control a servo to pan the module and build up a thermal image. The TPA81 can
detect a candle flame at a range 2 metres (6ft) and is unaffected by ambient light!

Spectral Response
The response of the TPAS81 is typically 2um to 22um and is shown below:
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Field of View (FOV)

The typical field of view of the TPA8L is 41° by 6° making each of the
eight pixels 5.12° by 6°. The array of eight pixels is orientated along the length of
the PCB - that's from top to bottom in the diagram below. Pixel number one is
nearest the tab on the sensor - or at the bottom in the diagram below.

Sensitivity

Here's some numbers from one of our test modules:

For a candle, the numbers for each of the eight pixels at a range of 1 meter in a
cool room at 12°C are: 11 10 11 12 12 29 15 13 (All °C). You can see the candle
showing up as the 29°C reading. At a range of 2 meters this reduces to 20°C - still
around 8°C above ambient and easily detectable. At 0.6 meter (2ft) its around
64°C. At 0.3 meter (1ft) its 100°C+.

In a warmer room at 18°C, the candle measures 27°C at 2 meters. This is
because the candle only occupies a small part of the sensors field of view and the
candles point heat source is added to the back ground ambient - not swamped by
it. A human at 2 meters will show up as around 29°C with a background 20°C
ambient.

The following is a snapshot of our test program. It displays a 32x8 bitmap
produced by using a servo to pan the sensor. If you want a copy of this windows
based program, its here, but you will need an RF04/CMO02 to connect the TPA81
to your PC. Here you can see a candle flame about a meter away showing up as
the bright spot.

f'zr?_-_lTth - Thermal Senzor Test Dialog

— Corm Part — Static

© Coml © Com3 ¢ ComS  Com? Ambient [21

 Com2 ¢ Comd ¢ ComE ¢ Comé Pixel 1 I—
15
Pimel 2 |15
— TPABT Revizion [2C Addregs————— B 3
e |13
[¢ —‘ {ID”E’D Change | el 4 [73
— Thermal Map Pzl @ IE-I
Max Temp 30 at 19,3 Pisel 6 [20
|2D
IED

Pizel 7
Pizel 8
Connections

All communication with the TPA8L is via the 12C bus. If you are unfamiliar with
the 12C bus, there is a tutorial which will help. The TPA81 uses our standard 12C
5 pin connection layout. The "Do Not Connect™ pin should be left unconnected. It
is actually the CPU MCLR line and is used once only in our workshop to program
the PIC16F88 on-board after assembly, and has an internal pull-up resistor. The
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SCL and SDA lines should each have a pull-up resistor to +5v somewhere on the
12C bus. You only need one pair of resistors, not a pair for every module. They
are normally located with the bus master rather than the slaves. The TPA8L is
always a slave - never a bus master. If you need them, | recommend 1.8k resistors.
Some modules such as the OOPic already have pull-up resistors and you do not
need to add any more. A servo port will connect directly to a standard RC servo
and is powered from the modules 5v supply. We use an HS311. Commands can
be sent to the TPA81 to position the servo, the servo pulses are generated by the
TPA81 module.

Do not Connect 3
v Gnd

Semvo PUISE (YR ) me—
SErD POWEN [REH) m———
Servo Ghnd (Black) ——

Registers
The TPA8L appears as a set of 10 registers.

Register Read Write

0 Softyv_are Command
Revision Register

L e e Rarge (v
°C or higher only)
Pixel 1

2 Temperature N/A
°C

3 Pixel 2 N/A

4 Pixel 3 N/A

5 Pixel 4 N/A

6 Pixel 5 N/A

7 Pixel 6 N/A

8 Pixel 7 N/A

9 Pixel 8 N/A

Only registers 0, and 1 can be written to. Register 0 is the command
register and is used to set the servo position and also when changing the TPA81's
I12C address. It cannot be read. Reading from register O returns the TPA81
software revision. Writing to register 1 sets the servo range - see below. It cannot
be read back, reading register 1 reads the ambient temperature.
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There are 9 temperature readings available, all in degrees centigrade (°C).
Register 1 is the ambient temperature as measured within the sensor. Registers 2-9
are the 8 pixel temperatures. Temperature acquisition is continuously performed
and the readings will be correct approx 40mS after the sensor points to a new
position.

Servo Position

Commands 0 to 30 set the servo position. There are 31 steps (0-30) which
typically represent 180° rotation on a Hitec HS311 servo. The calculation is
SERVO_POS*60+540uS. So the range of the servo pulse is 0.54mS to 2.34mS in
60uS steps. Writing any other value to the command register will stop the servo
pulses.

Command Action

Decimal Hex

0 0x00 Set servo position to minimum
nn nn Set servo position

31 Ox1F Set servo position to maximum

160 0xA0 1st in sequence to change 12C address
165 O0xA5 3rd in sequence to change 12C address
170 OxAA 2nd in sequence to change 12C address

Firmware Version 6 or higher.

As from Version 6 (March 2005) we have added a new write only register
(register 1) to allow you to vary the range of the servo stepping. It defaults to the
same 180 degree range on a Hitec HS311 servo as earlier versions. You can write
values from 20 to 120 to the range register. If you attempt to write a value less
than 20, it will be set to 20. If you attempt to write a value greater than 120, it will
be set to 120. The calculation for the range in uS is ((31*ServoRange)/2). Setting
a range of 20 will give a range of (31*20)/2 or 310uS. Setting a range of 120 will
give a range of (31*120)/2 or 1860uS. In all cases the available range is centered
on the servo's mid position of 1500uS. So in the first example, the 310uS range
will be from 1345uS to 1655uS (Or 1.345 to 1.655mS if you prefer). The second
example of 1860uS range centered on 1500uS gives a range of 570uS to 2430usS.
On power up the range register is set to 120, which give the same range as earlier
versions.

Changing the 12C Bus Address

To change the 12C address of the TPA81 you must have only one module
on the bus. Write the 3 sequence commands in the correct order followed by the
address. Example; to change the address of a TPA8L currently at OxDO (the
default shipped address) to 0xD2, write the following to address 0xDO; (OxAO,
OxAA, 0xA5, 0xD2 ). These commands must be sent in the correct sequence to
change the 12C address, additionally, No other command may be issued in the
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middle of the sequence. The sequence must be sent to the command register at
location 0, which means 4 separate write transactions on the 12C bus.
Additionally, there MUST be a delay of at least 50uS between the writing of each
byte of the address change sequence. When done, you should label the sensor with
its address, if you lose track of the module addresses, the only way to find out
what it is to search all the addresses one at a time and see which one responds.
The TPA81 can be set to any of eight 12C addresses - 0xD0, 0xD2, 0xD4, 0xD6,
0xD8, 0xDA, 0xDC, 0xDE. The factory default shipped address is 0xDO.

Mechanical Layout

11 23mm
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MAX232, MAX232|

DUAL ElA-232 DRIVERS/RECEIVERS
SLLS47L - FEBRUARY 1389 - REVISED MARCH 2004
® Meets or Exceeds TIA/EIA-232-F and ITU MAX232. .. Dg‘l'fmz&ﬂ:ggﬂgglf
Recommendation \.f.ZE- MAXZ3A. . .{T-':'F 'IJIE‘H'-I';
#® Operates From a Single 5-V Power Supply .
With 1.0-uF Charge-Pump Capacitors ci+ [ 1 J 18] Ve
® Operates Up To 120 kbit's vey 12 15[ GND
® Two Drivers and Two Receivers ci- % i :; };11‘;4“1-
C2+
e =30)-
£30-V Input Levels -5 i2[] RiouT
® Low Supply Current .. . 8 mA Typical ve- [l & 1| THN
® ESD Protection Exceeds JESD 22 T2OUT[| 7 0] T2IM
- 2000-V Human-Body Model (A114-A) R[] & of]l R2OUT

® Upgrade With Improved ESD (15-k\V HEM)
and 0.1-uF Charge-Pump Capacitors is
Available With the MAX202
® Applications
- TIA/EIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

descriptionfordering information

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

ORDERING INFORMATION

T PACKAGET PARINOMBER | MARKING
FDIF (M) | Tubeof 25 MAKZEZN MAXZEZN
Tube of 40 MAXZ32D
0CD MR | MR MAXZ3Z
FCoit Tube of 40 WMAXZZDW
SOICOW) Mo | Maczowm MANZE
SOP NG) | Reelof2000 | MAXZZZNGR MAXZZ2
FOF (M) | Tubeof 25 WA MARZZZIN
Tube of 40 MAXZ22ID
arcwese | 0CD  Raomn | wocaior MAxza
cocom | WAXZZ2IOW o
Reelof 2000 | MAXZZZIDWR

TPackage drawings, standard packing quantities, themmal data, symbolization, and PCE design
guidelines are available at www.ti.comisc/package.

Please be aware that an important nobice conceming avadability, standard wamanty. and use in critical applications of
Texas Instruments semiconductor products and disciaimers thereto appears at the end of this data sheet.

LinASIC is a trademark of Texas Instruments.
FRODUCTION BATA iamabin b carent 38 of ublcsdon i . Copyright & 2004, Texas Insiruments Incomporated
Q’ TEXAS

1 el ol o g L [ Y
it dhered marranty. e duct on il i doen ol o i el ude
bl g o | et

INSTRUMENTS

POET OFFICE B0 555303 # DALLAS, TEXAS TEX5S 1
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLSIMTL - FEBRUARY 1369 - REVIGED MARCH 2004

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

Input supply voltage range, Vg (seeNote 1) .o D3Vio6Y
Positive output supply voltage range, Ve, ... Voo -03V1io 13V
Megative output supply voltage range, Ve_ ... ... -03Vio-15Y
Input voltage range, V- DOver ... e -03VioVpop+ 03V
= < 30 W

Output voltage range, Vg T10OUT, T20UT ...l Vo -03Vto Ve, +03V
RIOUT, R20UT . et D3Vio Voo +03V

Short-gircuit duration: T1OUT, T20UT . e Unlimited
Package thermal impedance, 8 (see Motes 2and 3): Dpackage ...... ... .. ... ... ....... TI"CW
DWpackage ......... ... . ............ ST°CMW

Mpackage ........ .. ... .. ... ....... B7°CMW

NSpackage ....... .. ... ............ B4°CIN

Operating virtual junction temperature, T) ... ... 130°C
Storage temperature range, Tatg - oo —65°C to 150°C

T Stresses beyond those listed under “absoiute maxmum ratngs” may cause permanent damage to the device. These are siress ratings onfy, and
functiona operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” s not
implied. Exposure to absolute-maximumirated conditions for extended periods may affect device reliability.

MOTES: 1. Al voltages are with respect to network GHD.

2. Maximum power dissipation is a function of T {max), 84, and Ta. The maximum allowable power dissipation at any allowabis
ambient temperature is Po = (T jimax) - Talk ja. Operating at the absclute maximum T ) of 150°C can affect reliability.
3. The package thermal impedance & calculated in accordance with JESD 51-7.

recommended operating conditions

MIN  NOM MAX| UNIT
Voo Supply voitage 45 5 55 W
ViH High-level mput voltage (T1IN, T2IN} 2 v
ViL LowHevel input woltage (T1IM, T2IM) pay v
R1IM, RN Receiver input voltage 130 W
. ) MA232 0 70
Ta Operating free-air temperature VAR r I T

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

PARAMETER TEST CONDITIONS MIN_TYPT MAX| UNIT
IoC  Supply current %Ezaﬁ.g“ Al cutputs open, s | ma

T AN typical values are 3 Vop = 5V and Ty = 25°C.
MOTE 4 Test condiions are C1-C4 = 1 pF @ Ve =5V 0.5V

"b TEXAS
INSTRUMENTS

POET OFFICE B0 555303 % DALLAS, TEXAS TEXGS 3

D-13



MAX232, MAX232|

DUAL EIA-232 DRIVERS/RECEIVERS

SLLIMTL - FEBRUARY 1368 — REVISED MARCH 2004

APPLICATION INFORMATION

5V
Al
CeyPass=1uF =~
1 16
= cat 1pF
I + -
1 T 1uF 3 © Vg+ * 83V
P B
-85V
I 2+ Vg- T’
Q2= 1WF 5 CA—L- quF
c2- B
1 > e paomn Output
From CMOS or TTL
10 [» T Dutput
12 r e BA2% nput
To CMOS or TTL 3 5
v I |—+—— EIA-232 Input
15
GND
T3 ean be connected 1o Voo or GRD.

WOTES: A. Resishor values shown are nominal.

B. Nonpolarized ceramic capacitors are acceptable. F polarized tantalum or elecirolyiic capacitors are used, they should be
connected as shown. In addition to the 1-pF capacitors shown, the MAX202 can operate with 0L 1-4WF capacions.

Figure 4. Typical Operating Circuit

POST OFFICE BOK 555303 # DALLAS, TEXAS 5255

"E’ TEXAS

INSTRUMENTS
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