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Berikut ini adalah daftar komponen dari skematik perancangan TPA81 

untuk thermoscanner berbasis mikrokontroler ATmega16  yang dapat dilihat pada 

tabel berikut : 

 
Nama Komponen Label Nilai 

Kapasitor C1 22 pF 
Kapasitor C2 22 pF 
Kapasitor C3 1 µF/100V 
Kapasitor C4 1 µF/100V 
Kapasitor C5 1 µF/100V 
Kapasitor C6 1 µF/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.l. 
http://www.hpinfotech.com 
 
Project :  
Version :  
Date    : 10/28/2011 
Author  : Wilbert Tannady                          
Company :                       
Comments:  
 
 
Chip type           : ATmega16 
Program type        : Application 
Clock frequency     : 11.059200 MHz 
Memory model        : Small 
External SRAM size  : 0 
Data Stack size     : 256 
*****************************************************/ 
 
#include <mega16.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; 
 
// I2C Bus functions 
#asm 
   .equ __i2c_port=0x1B ;PORTA 
   .equ __sda_bit=6 
   .equ __scl_bit=7 
#endasm 
#include <i2c.h> 
 
// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x15 ;PORTC 
#endasm 
#include <lcd.h> 
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#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) 
 
// 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 
 
// This flag is set on USART Receiver buffer overflow 
bit rx_buffer_overflow; 
 
// 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; 
      }; 
   }; 
} 
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#ifndef _DEBUG_TERMINAL_IO_ 
// 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(0xD0); 
        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; 
                } 
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}  
 
 
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; i < 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) 
{ 
// Declare your local variables here 
 
// Input/Output Ports initialization 
// Port A initialization 
// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In 
Func0=In  
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  
PORTA=0x00; 
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DDRA=0x00; 
 
// Port B initialization 
// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=Out 
Func0=Out  
// State7=T State6=T State5=T State4=T State3=T State2=T State1=0 State0=0  
PORTB=0x00; 
DDRB=0x03; 
 
// Port C initialization 
// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In 
Func0=In  
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  
PORTC=0x00; 
DDRC=0x00; 
 
// Port D initialization 
// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In 
Func0=In  
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  
PORTD=0x00;  
DDRD=0x00; 
 
// Timer/Counter 0 initialization 
// Clock source: System Clock 
// Clock value: Timer 0 Stopped 
// Mode: Normal top=FFh 
// OC0 output: Disconnected 
TCCR0=0x00; 
TCNT0=0x00; 
OCR0=0x00; 
 
// Timer/Counter 1 initialization 
// Clock source: System Clock 
// Clock value: Timer 1 Stopped 
// Mode: Normal top=FFFFh 
// OC1A output: Discon. 
// OC1B output: Discon. 
// Noise Canceler: Off 
// Input Capture on Falling Edge 
// Timer 1 Overflow Interrupt: Off 
// Input Capture Interrupt: Off 
// Compare A Match Interrupt: Off 
// Compare B Match Interrupt: Off 
TCCR1A=0x00; 
TCCR1B=0x00; 
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TCNT1H=0x00; 
TCNT1L=0x00; 
ICR1H=0x00; 
ICR1L=0x00; 
OCR1AH=0x00; 
OCR1AL=0x00; 
OCR1BH=0x00; 
OCR1BL=0x00; 
 
// Timer/Counter 2 initialization 
// Clock source: System Clock 
// Clock value: Timer 2 Stopped 
// Mode: Normal top=FFh 
// OC2 output: Disconnected 
ASSR=0x00; 
TCCR2=0x00; 
TCNT2=0x00; 
OCR2=0x00; 
 
// External Interrupt(s) initialization 
// INT0: Off 
// INT1: Off 
// INT2: Off 
MCUCR=0x00; 
MCUCSR=0x00; 
 
// Timer(s)/Counter(s) Interrupt(s) initialization 
TIMSK=0x00; 
 
// USART initialization 
// Communication Parameters: 8 Data, 1 Stop, No Parity 
// USART Receiver: On 
// USART Transmitter: On 
// USART Mode: Asynchronous 
// USART Baud rate: 9600 
UCSRA=0x00; 
UCSRB=0x98; 
UCSRC=0x86; 
UBRRH=0x00; 
UBRRL=0x47; 
 
// Analog Comparator initialization 
// Analog Comparator: Off 
// Analog Comparator Input Capture by Timer/Counter 1: Off 
ACSR=0x80; 
SFIOR=0x00; 
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// I2C Bus initialization 
i2c_init(); 
 
// LCD module initialization 
lcd_init(16); 
 
// Global enable interrupts 
#asm("sei") 
 
 
x=1; 
q=1; 
r=1; 
while (1){  
       
        while(q==1){                  
                while(r==1){ 
                        servo_posisi_awal(); 
                        r=0; 
                } 
                //step 3 derajat 
                x=x+3;  
                suhu();  
                
printf("%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d\r",w++,pixe
l[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; 
                        q=2; 
                }     
                if(x>=135){ 
                x=0; 
                }   
                //scanning 
                for(a=0;a<1;a++){   
                        DDRB.0 = 1; 
                        PORTB.0 = 1; 
                        delay_us(500); 
                        for(j=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; 
                } 
                //step 3 derajat 
                x=x+3;  
                suhu();  
                
printf("%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d#%03d\r",w++,pixe
l[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; 
                        q=1; 
                }     
                if(x>=135){ 
                x=0; 
                }   
                //scanning 
                for(a=0;a<1;a++){   
                        DDRB.0 = 1; 
                        PORTB.0 = 1; 
                        delay_us(500); 
                        for(j=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 c(1000, 1000) As Integer 
Dim y(1000, 1000) As Integer 
 
Private Sub Form_Load() 
MSComm1.CommPort = 1 
MSComm1.RThreshold = 20 
MSComm1.SThreshold = 1 
MSComm1.Settings = "9600,n,8,1" 
 
MSComm1.PortOpen = True 
MSComm1.DTREnable = True 
Timer1.Enabled = True 
RichTextBox1.Text = "" 
Dim i As Integer 
 
 
 
    For i = 1 To 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 
     
    For i = 1 To 16 
        Load Label1(i) 
        Load Label2(i) 
        Load Label3(i) 
        Load Label4(i) 
        Load Label5(i) 
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        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 = Label1(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 = Label11(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 = Label14(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 
        Label17(i).Top = Label17(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 
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        y(k + 3, a) = y(k, a) + (y((k - 1) + 5, a) - y(k, a)) * 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 
        y(k + 1, a - 3) = c(k + 1, a - 4) + (y(k + 1, a) - c(k + 1, a - 4)) * 0.25 
        y(k + 2, a - 3) = c(k + 2, a - 4) + (y(k + 2, a) - c(k + 2, a - 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 
        y(k + 1, a - 2) = c(k + 1, a - 4) + (y(k + 1, a) - c(k + 1, a - 4)) * 0.5 
        y(k + 2, a - 2) = c(k + 2, a - 4) + (y(k + 2, a) - c(k + 2, a - 4)) * 0.5 
        y(k + 3, a - 2) = c(k + 3, a - 4) + (y(k + 3, a) - c(k + 3, a - 4)) * 0.5 
         
        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) - c(k + 2, a - 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) 
    For z = 1 To 29 
        If y(z, a) <= 45 Then 
            Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(0, 0, 2.5 * y(z, a) + 50), 
BF 
        ElseIf 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, 0, 
2.63 * y(z, a) - 7.89), BF 
        End If 
    Next z 
     
    For z = 1 To 29 
        If y(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 
        ElseIf 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 
     
    For z = 1 To 29 
        If y(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 
        ElseIf 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 
     
    For z = 1 To 29 
        If y(z, a - 1) <= 45 Then 
            Line (20 + a - 1, 20 + (z - 1))-(20 + a - 1, 20 + z), RGB(0, 0, 2.5 * y(z, a - 
1) + 50), BF 
        ElseIf 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) 
        For z = 1 To 29 
        If y(z, a) <= 29 Then 
            Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(0, 0, 2.5 * y(z, a) + 50), 
BF 
        ElseIf 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 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(2.63 * y(z, a) - 7.89, 0, 
2.63 * y(z, a) - 7.89), BF 
        End If 
    Next z 
     
    For z = 1 To 29 
        If y(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 
        ElseIf 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 
     
    For z = 1 To 29 
        If y(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 
        ElseIf 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 
     
    For z = 1 To 29 
        If y(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 
        ElseIf 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) 
    For i = 1 To 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) 
    For i = 1 To 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) 
    For i = 1 To 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) 
    For i = 1 To 32 
    Label82(i).Caption = Val(y(i, a)) 
    Next i 
End Function 
Private Function tampil_bawah_81(a) 
    For i = 1 To 32 
    Label81(i).Caption = Val(y(i, a)) 
    Next i 
End Function 
Private Function tampil_bawah_80(a) 
    For i = 1 To 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 
        y(k + 1, a - 3) = c(k + 1, a - 4) + (y(k + 1, a) - c(k + 1, a - 4)) * 0.25 
        y(k + 2, a - 3) = c(k + 2, a - 4) + (y(k + 2, a) - c(k + 2, a - 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 
        y(k + 1, a - 2) = c(k + 1, a - 4) + (y(k + 1, a) - c(k + 1, a - 4)) * 0.5 
        y(k + 2, a - 2) = c(k + 2, a - 4) + (y(k + 2, a) - c(k + 2, a - 4)) * 0.5 
        y(k + 3, a - 2) = c(k + 3, a - 4) + (y(k + 3, a) - c(k + 3, a - 4)) * 0.5 
         
        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) - c(k + 2, a - 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) 
    For z = 33 To 61 
        If y(z, a) <= 45 Then 
            Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 50), 
BF 
        ElseIf 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 
    Next z 
     
    For z = 33 To 61 
        If y(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 
        ElseIf 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 
     
    For z = 33 To 61 
        If y(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 
        ElseIf 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 
     
    For z = 33 To 61 
        If y(z, a - 1) <= 45 Then 
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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 
        ElseIf 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) 
    For z = 33 To 61 
        If y(z, a) <= 29 Then 
            Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 50), 
BF 
        ElseIf 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 + 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 
     
    For z = 33 To 61 
        If y(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 
        ElseIf 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 
     
    For z = 33 To 61 
        If y(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 
        ElseIf 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 
     
    For z = 33 To 61 
        If y(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 
        ElseIf 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) 
    For i = 1 To 32 
    Label90(i).Caption = Val(y(i + 32, a)) 
    Next i 
End Function 
Private Function Qtampil_bawah_92(a) 
    For i = 1 To 32 
    Label92(i).Caption = Val(y(i + 32, a)) 
    Next i 
End Function 
Private Function Qtampil_bawah_91(a) 
    For i = 1 To 32 
    Label91(i).Caption = Val(y(i + 32, a)) 
    Next i 
End Function 
Private Function Qtampil_kanan_90(a) 
    For i = 1 To 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) 
    For i = 1 To 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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    For i = 1 To 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 Timer1_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 
    For i = 1 To 8 
        Label1(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 Option1.Value = True Then 
        For z = 1 To 29 
            If y(z, a) <= 45 Then 
                Line (20 + a, 20 + (z - 1))-(20 + a, 20 + z), RGB(0, 0, 2.5 * y(z, a) + 
50), BF 
            ElseIf 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, 0, 
2.63 * y(z, a) - 7.89), BF 
            End If 
        Next z 
    End If 
    If Option2.Value = True Then 
        For z = 1 To 29 
            If y(z, a) <= 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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            ElseIf 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 + a, 20 + z), RGB(6 * y(z, a) - 74, 0, 6 * 
y(z, a) - 74), BF 
            End If 
    Next z 
    End If 
     
    
ElseIf Mid(SEMENTARA, 1, 3) = 2 Then 
    a = 4 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (4) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (4) 
    End If 
 
 
ElseIf Mid(SEMENTARA, 1, 3) = 3 Then 
    a = 8 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (8) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (8) 
    End If 
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ElseIf Mid(SEMENTARA, 1, 3) = 4 Then 
    a = 12 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (12) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (12) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 5 Then 
    a = 16 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (16) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (16) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 6 Then 
    a = 20 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (20) 
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    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (20) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 7 Then 
    a = 24 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (24) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (24) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 8 Then 
    a = 28 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (28) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (28) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 9 Then 
    a = 32 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (32) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (32) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 10 Then 
    a = 36 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (36) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (36) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 11 Then 
    a = 40 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (40) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (40) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 12 Then 
    a = 44 
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    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (44) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (44) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 13 Then 
    a = 48 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (48) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (48) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 14 Then 
    a = 52 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (52) 
    End If 
    If Option2.Value = True Then 
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        interpolasi_linear_1 (52) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 15 Then 
    a = 56 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (56) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (56) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 16 Then 
    a = 60 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (60) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (60) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 17 Then 
    a = 64 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (64) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (64) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 18 Then 
    a = 68 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (68) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (68) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 19 Then 
    a = 72 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (72) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (72) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 20 Then 
    a = 76 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (76) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (76) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 21 Then 
    a = 80 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (80) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (80) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 22 Then 
    a = 84 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (84) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (84) 
    End If 
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ElseIf Mid(SEMENTARA, 1, 3) = 23 Then 
    a = 88 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (88) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (88) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 24 Then 
    a = 92 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (92) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (92) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 25 Then 
    a = 96 
    For i = 1 To 8 
        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 Option1.Value = True Then 
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        interpolasi_linear (96) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (96) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 26 Then 
    a = 100 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (100) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (100) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 27 Then 
    a = 104 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (104) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (104) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 28 Then 
    a = 108 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (108) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (108) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 29 Then 
    a = 112 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (112) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (112) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 30 Then 
    a = 116 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (116) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (116) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 31 Then 
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     a = 120 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (120) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (120) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 32 Then 
     a = 124 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (124) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (124) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 33 Then 
     a = 128 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (128) 
    End If 
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    If Option2.Value = True Then 
        interpolasi_linear_1 (128) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 34 Then 
     a = 132 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (132) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (132) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 35 Then 
     a = 136 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (136) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (136) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 36 Then 
     a = 140 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (140) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (140) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 37 Then 
     a = 144 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (144) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (144) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 38 Then 
     a = 148 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (148) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (148) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 39 Then 
     a = 152 
    For i = 1 To 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 Option1.Value = True Then 
        interpolasi_linear (152) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (152) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 40 Then 
     a = 156 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (156) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (156) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 41 Then 
     a = 160 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (160) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (160) 
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    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 42 Then 
     a = 164 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (164) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (164) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 43 Then 
     a = 168 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (168) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (168) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 44 Then 
     a = 172 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (172) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (172) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 45 Then 
     a = 176 
    For i = 1 To 8 
        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 Option1.Value = True Then 
        interpolasi_linear (176) 
    End If 
    If Option2.Value = True Then 
        interpolasi_linear_1 (176) 
    End If 
        
 '///////////////////////////////////////////////////BAWAH/////////////////////////////////////////////////// 
 ElseIf Mid(SEMENTARA, 1, 3) = 46 Then 
    a = 0 
    For i = 9 To 16 
        Label1(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3) 
        y((i - 1) * 4 + 1, a) = Val(Label1(i).Caption) 
    Next i 
     Qbawah (0) 
     Qtampil_bawah_90 (0) 
      
    If Option1.Value = True Then 
        For z = 33 To 61 
            If y(z, a) <= 45 Then 
                Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 
50), BF 
            ElseIf 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 
        For z = 33 To 61 
            If y(z, a) <= 29 Then 
                Line (20 + a, 18 + (z - 1))-(20 + a, 18 + z), RGB(0, 0, 2.5 * y(z, a) + 
50), BF 
            ElseIf 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 
     
 
        
 ElseIf Mid(SEMENTARA, 1, 3) = 47 Then 
     a = 4 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (4) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (4) 
    End If 
     
 
 ElseIf Mid(SEMENTARA, 1, 3) = 48 Then 
     a = 8 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (8) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (8) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 49 Then 
     a = 12 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (12) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (12) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 50 Then 
     a = 16 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (16) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (16) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 51 Then 
     a = 20 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (20) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (20) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 52 Then 
     a = 24 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (24) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (24) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 53 Then 
     a = 28 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (28) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (28) 
    End If 
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 ElseIf Mid(SEMENTARA, 1, 3) = 54 Then 
     a = 32 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (32) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (32) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 55 Then 
     a = 36 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (36) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (36) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 56 Then 
     a = 40 
    For i = 9 To 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 Option1.Value = True Then 



C-42 
 

        Qinterpolasi_linear (40) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (40) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 57 Then 
     a = 44 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (44) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (44) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 58 Then 
     a = 48 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (48) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (48) 
    End If 
        
ElseIf Mid(SEMENTARA, 1, 3) = 59 Then 
    a = 52 
    For i = 9 To 16 
        Label14(i).Caption = Mid(SEMENTARA, i * 4 - 31, 3) 
        y((i - 1) * 4 + 1, a) = Val(Label14(i).Caption) 
    Next i 
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    Qtampil_kanan_90 (52) 
    Qbawah (52) 
    Qtampil_bawah_92 (52) 
    Qkanan (52) 
    If Option1.Value = True Then 
        Qinterpolasi_linear (52) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (52) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 60 Then 
    a = 56 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (56) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (56) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 61 Then 
    a = 60 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (60) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (60) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 62 Then 
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    a = 64 
    For i = 9 To 16 
        Label17(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 Option1.Value = True Then 
        Qinterpolasi_linear (64) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (64) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 63 Then 
    a = 68 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (68) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (68) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 64 Then 
    a = 72 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (72) 
    End If 
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    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (72) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 65 Then 
    a = 76 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (76) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (76) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 66 Then 
    a = 80 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (80) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (80) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 67 Then 
    a = 84 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (84) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (84) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 68 Then 
    a = 88 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (88) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (88) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 69 Then 
    a = 92 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (92) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (92) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 70 Then 
    a = 96 
    For i = 9 To 16 
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        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 Option1.Value = True Then 
        Qinterpolasi_linear (96) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (96) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 71 Then 
    a = 100 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (100) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (100) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 72 Then 
    a = 104 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (104) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (104) 
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    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 73 Then 
    a = 108 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (108) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (108) 
    End If 
 
ElseIf Mid(SEMENTARA, 1, 3) = 74 Then 
    a = 112 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (112) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (112) 
    End If 
     
ElseIf Mid(SEMENTARA, 1, 3) = 75 Then 
    a = 116 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (116) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (116) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 76 Then 
     a = 120 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (120) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (120) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 77 Then 
     a = 124 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (124) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (124) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 78 Then 
     a = 128 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (128) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (128) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 79 Then 
     a = 132 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (132) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (132) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 80 Then 
     a = 136 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (136) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (136) 
    End If 
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 ElseIf Mid(SEMENTARA, 1, 3) = 81 Then 
     a = 140 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (140) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (140) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 82 Then 
     a = 144 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (144) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (144) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 83 Then 
     a = 148 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (148) 
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    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (148) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 84 Then 
     a = 152 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (152) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (152) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 85 Then 
     a = 156 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (156) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (156) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 86 Then 
     a = 160 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (160) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (160) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 87 Then 
     a = 164 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (164) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (164) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 88 Then 
     a = 168 
    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (168) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (168) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 89 Then 
     a = 172 
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    For i = 9 To 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 Option1.Value = True Then 
        Qinterpolasi_linear (172) 
    End If 
    If Option2.Value = True Then 
        Qinterpolasi_linear_1 (172) 
    End If 
     
 ElseIf Mid(SEMENTARA, 1, 3) = 90 Then 
     a = 176 
    For i = 9 To 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 Option1.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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TPA81 Thermopile Array  
Technical Specification 

Introduction 
The TPA81 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 
TPA81. It has a array of eight thermopiles arranged in a row. The TPA81 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 TPA81 is typically 2µm to 22µm and is shown below: 
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Field of View (FOV) 
The typical field of view of the TPA81 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/CM02 to connect the TPA81 
to your PC. Here you can see a candle flame about a meter away showing up as 
the bright spot. 

 

Connections 
All communication with the TPA81 is via the I2C bus. If you are unfamiliar with 
the I2C bus, there is a tutorial which will help. The TPA81 uses our standard I2C 
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 



D-9 
 

SCL and SDA lines should each have a pull-up resistor to +5v somewhere on the 
I2C 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 TPA81 is 
always a slave - never a bus master. If you need them, I 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.  

 

Registers 
 The TPA81 appears as a set of 10 registers. 

Register Read Write 

0 Software 
Revision 

Command 
Register 

1 
Ambient 
Temperature 
°C 

Servo Range (V6 
or higher only) 

2 
Pixel 1 
Temperature 
°C 

N/A 

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 
I2C address. It cannot be read. Reading from register 0 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. 



D-10 
 

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 0x1F Set servo position to maximum 
      
160 0xA0 1st in sequence to change I2C address 
165 0xA5 3rd in sequence to change I2C address 
170 0xAA 2nd in sequence to change I2C 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 2430uS. 
On power up the range register is set to 120, which  give the same range as earlier 
versions. 

 
Changing the I2C Bus Address 

To change the I2C 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 TPA81 currently at 0xD0 (the 
default shipped address) to 0xD2, write the following to address 0xD0; (0xA0, 
0xAA, 0xA5, 0xD2 ). These commands must be sent in the correct sequence to 
change the I2C 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 I2C 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 I2C addresses - 0xD0, 0xD2, 0xD4, 0xD6, 
0xD8, 0xDA, 0xDC, 0xDE. The factory default shipped address is 0xD0. 

Mechanical Layout 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



D-12 
 



D-13 
 



D-14 
 

 


