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.include"C:\Appnotes\m8535def.inc" 

 

;================= 

;serial 

;================= 

.equ fclock = 16000000 

.equ baud_rate = 57600 

.equ ubbr_value = (fclock/(16*baud_rate))‐1 

.def txbyte = r17 

.def rxbyte = r19 

.def temp_data = r18 

.def data_temp = r20 

 

;================= 

;adc 

;================= 

.def data_adc_l = r26 

.def data_adc_h = r27 

;================= 

 

.org 0x0000 

rjmp start 

 

start: 

 ldi r16,low(RAMEND) 

 out SPL,r16 

 ldi r16,high(RAMEND) 

 out SPH,r16 

 

 ldi r16,0b11110000 

 out ddra,r16 ;utk set porta sbg input ADC 

 ldi r16,0b00110000 

 out porta,r16 

  

 ldi r16,0xff 

 out ddrc,r16 ;inisialisasi port c low 

 ldi r16,0x00 

 out portc,r16 

 

 ldi r16,0xff 

 out ddrd,r16 ;inisialisasi port d low 
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 ldi r16,0x00 

 out portd,r16 

 

 ldi r16,0xff 

 out ddrb,r16 

 ldi r16,0x00 ;inisialisasi port b low 

 out portb,r16 

 

 rcall init_usart 

 rcall init_adc 

 

cek_koneksi: 

 rcall usart_rx 

 cpi rxbyte,'?' 

 brne cek_koneksi 

 

 ldi txbyte,5 

 rcall usart_tx 

 rjmp setting_koneksi 

  

setting_koneksi: 

 

 rcall usart_rx 

 mov R24,rxbyte 

  

 cpi R24,'0' 

 breq p1     ;sub program pemilihan kanal 

 cpi R24,'@'    

 breq p2 

 cpi R24,'`' 

 breq p3 

 cpi R24,'P' 

 breq p4 

 

 rjmp setting_koneksi 

           

;======================================= 

; inisialisasi pilih Penguatan 

;======================================= 

p1: 

 push r16    

 

 ldi r16,0xff  
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 out ddrb,r16 

 out ddrc,r16 

 out ddrd,r16 

     ;Reset Port I/O dengan nilai  logika 0 

 ldi r16,0x00 

 out ddrb,r16 

 out ddrc,r16 

 out ddrd,r16 

  

 ldi r16,0xC3 ;Mengaktifkan penguatan 50x  

 out portb,r16 ;kanal 1 dan 2  :PB0,PB1,PB5,PB6 

  

 ldi r16,0x0C ;Mengaktifkan penguatan 50x  

 out portc,r16 ;kanal 3   :PC2,PC3. 

 

 ldi r16,0x0C ;Mengaktifkan penguatan 50x 

 out portd,r16 ;kanal 4   :PD2,PD3 

 

 ldi txbyte,'a' 

 rcall usart_tx  

 pop r16  

 rjmp konADC 

 

p2: 

 push r16    

 ldi r16,0xff  

 out ddrb,r16 

 out ddrc,r16 

 out ddrd,r16 

  

 ldi r16,0x84 ;Mengaktifkan penguatan 5x  

 out portb,r16 ;kanal 1 dan 2  :PB2,PB7. 

  

 ldi r16,0x10 ;Mengaktifkan penguatan 5x  

 out portb,r16 ;kanal 3   :PC4. 

 

 ldi r16,0x10 ;Mengaktifkan penguatan 5x 

 out portb,r16 ;kanal 4   :PD4. 

 

 ldi txbyte,'b' 

 rcall usart_tx  

 pop r16  

 rjmp konADC 
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kembali: 

 rjmp setting_koneksi 

 

p3: 

 push r16    

 ldi r16,0xff  

 out ddrb,r16 

 out ddrc,r16 

 out ddrd,r16 

  

 ldi r16,0x08 ;Mengaktifkan penguatan 0.5x  

 out portb,r16 ;kanal 1,     :PB3. 

  

 ldi r16,0x21 ;Mengaktifkan penguatan 0.5x  

 out portb,r16 ;kanal 2 dan 3 :PC0,PC5. 

 

 ldi r16,0x20 ;Mengaktifkan penguatan 0.5x 

 out portb,r16 ;kanal 4   :PD5. 

 

 ldi txbyte,'c' 

 rcall usart_tx  

 pop r16  

 rjmp konADC 

 

p4: 

 push r16    

 ldi r16,0xff  

 out ddrb,r16 

 out ddrc,r16 

 out ddrd,r16 

  

 ldi r16,0x03 ;Mengaktifkan penguatan 0.05x  

 out portb,r16 ;kanal 1        :PB4. 

  

 ldi r16,0x42 ;Mengaktifkan penguatan 0.05x  

 out portb,r16 ;kanal 2 dan 3 :PC1,PC6. 

 

 ldi r16,0x40 ;Mengaktifkan penguatan 0.05x 

 out portb,r16 ;kanal 4   :PD6. 

 

 ldi txbyte,'d' 

 rcall usart_tx  
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 pop r16  

 rjmp konADC 

 

 

;======================================= 

; sub program get ADC 

;======================================= 

 

konADC: 

 

 rcall usart_rx 

 mov R22,rxbyte 

 sbrs R22,4 

 rjmp loop 

 nop 

 sbrs R22,5 

 rjmp loop 

 nop 

 rjmp kembali 

loop: 

 nop 

 nop 

 sbis ucsra,rxc 

 rjmp cek0 

 in rxbyte,udr 

 rjmp konADC 

cek0: 

 sbrs R22,0 

 rjmp cek1 

 nop 

 rcall ADC0 

cek1: 

 sbrs R22,1 

 rjmp cek2 

 nop 

 rcall ADC1 

cek2: 

 sbrs R22,2 

 rjmp cek3 

 nop 

 rcall ADC2 

cek3: 

 sbrs R22,3 
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 rjmp loop 

 nop 

 rjmp ADC3 

 

 

;======================================= 

; Pemilihan multiplexer masukan 

;======================================= 

ADC0: 

 ldi r16,0b01100000 

 out admux,r16 

 push r16 

 ldi r16,0b00000111 

 out adcsra,r16 

 NOP 

 ldi r16,0b10000111 

 out adcsra,r16 

  

 ldi txbyte,1 

 rcall usart_tx 

 rcall get_data_adc0 

  

 pop r16 

 ret 

 

get_data_adc0: 

 sbi adcsra,adsc 

tunggu_adc0: 

 sbis adcsra,adif 

 rjmp tunggu_adc0 

 in data_adc_h,adch 

 

 rcall print_adc0 

 ret 

 

print_adc0:  

 mov txbyte,data_adc_h 

 rcall usart_tx  

 ret 

 

  

ADC1: 

 ldi r16,0b01100001 
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 out admux,r16 

 push r16 

 ldi r16,0b00000111 

 out adcsra,r16 

 NOP 

 ldi r16,0b10000111 

 out adcsra,r16 

  

 ldi txbyte,2 

 rcall usart_tx 

 rcall get_data_adc1 

 

 pop r16 

 ret 

 

get_data_adc1: 

 sbi adcsra,adsc 

tunggu_adc1: 

 sbis adcsra,adif 

 rjmp tunggu_adc1 

 in data_adc_h,adch 

 

 rcall print_adc1 

 ret 

 

print_adc1:  

 mov txbyte,data_adc_h 

 rcall usart_tx  

 ret 

 

ADC2: 

 ldi r16,0b01100010 

 out admux,r16 

 push r16 

 ldi r16,0b00000111 

 out adcsra,r16 

 NOP 

 ldi r16,0b10000111 

 out adcsra,r16 

 

 ldi txbyte,3 

 rcall usart_tx  

 rcall get_data_adc1 
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 pop r16 

 ret 

 

get_data_adc2: 

 sbi adcsra,adsc 

tunggu_adc2: 

 sbis adcsra,adif 

 rjmp tunggu_adc2 

 in data_adc_h,adch 

 

 rcall print_adc2 

 ret 

 

print_adc2:  

 mov txbyte,data_adc_h 

 rcall usart_tx  

 ret 

 

ADC3: 

 ldi r16,0b01100011 

 out admux,r16 

 push r16 

 ldi r16,0b00000111 

 out adcsra,r16 

 NOP 

 ldi r16,0b10000111 

 out adcsra,r16 

 

 ldi txbyte,4 

 rcall usart_tx  

 rcall get_data_adc3 

 

 pop r16 

 rjmp loop 

 

get_data_adc3: 

 sbi adcsra,adsc 

tunggu_adc3: 

 sbis adcsra,adif 

 rjmp tunggu_adc3 

 in data_adc_h,adch 
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 rcall print_adc3 

 ret 

 

print_adc3:  

 mov txbyte,data_adc_h 

 rcall usart_tx 

 ret 

 

 

 

;======================================= 

;ADC 

;======================================= 

init_adc: 

 push r16 

 ldi r16,0b01100000 

 out admux,r16 

 ldi r16,0b10000111 

 out adcsra,r16 

 pop r16 

 ret 

 

;‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

;ADC mux 1 

;‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

/* 

 

get_data_adc1: 

 ldi r16,0b01100000 

 out admux,r16 

 push r16 

 ldi r16,0b00000010 

 out adcsra,r16 

 NOP 

 ldi r16,0b10000010 

 out adcsra,r16 

  

  

  

 rcall get_data_adc 

 pop r16 

 ret 
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get_data_adc: 

 sbi adcsra,adsc 

tunggu_adc: 

 sbis adcsra,adif 

 rjmp tunggu_adc 

 in data_adc_h,adch 

 

 rcall print_adc 

 ret 

 

print_adc:  

 mov txbyte,data_adc_h 

 rcall usart_tx 

;======================================= 

;SERIAL 

;======================================= 

usart_rx: 

 sbis ucsra,rxc 

 rjmp usart_rx 

 in rxbyte,udr 

 ret 

usart_tx: 

 sbis ucsra,udre 

 rjmp usart_tx 

 out udr,txbyte 

 ret 

 

init_usart: 

 ldi r16,high(ubbr_value) 

 out ubrrh,r16 

 ldi r16,low(ubbr_value) 

 out ubrrl,r16 

 

  ldi r16,(1<<u2x) 

 out ucsra,r16 

 

 ldi r16,(1<<rxen)|(1<<txen)|(1<<rxcie) 

 out ucsrb,r16 

 

 ldi r16,(1<<ursel)|(3<<ucsz0) 

 out ucsrc,r16 

 

 ret 
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unit Project_TA; 

 

interface 

 

uses 

  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, 

  ExtCtrls, StdCtrls, ComCtrls, Buttons, sButtonControl, sCustomButton, 

  CPort, CPortCtl, sCheckedControl, sCheckbox, sEdit, sSpinEdit, sCustomLabel, sBevel, 

  sPanel, sGroupBox, sMemo, sScrollBar, Mask, sCustomComboEdit, sCurrEdit, 

  sTrackBar, sCustomMenuManager, sCalculator, CHCheckBox, CHMultiGradient, 

  CHAdvancedTimer, jpeg, CHImage, CHMouse, CHHighResTimer, CHAdvancedLabel, 

  CHMoveContainer, Menus, CHRadioButton; 

 

type 

  TForm1 = class(TForm) 

    StatusBar1: TStatusBar; 

    PaintBox1: TPaintBox; 

    PaintBox2: TPaintBox; 

    PaintBox3: TPaintBox; 

    PaintBox4: TPaintBox; 

    Edit1: TEdit; 

    ComPort: TComPort; 

    ch1g: TComboBox; 

    ch2g: TComboBox; 

    ch3g: TComboBox; 

    ch4g: TComboBox; 

    sSpinEdit1: TsSpinEdit; 

    sSpinEdit2: TsSpinEdit; 

    sSpinEdit3: TsSpinEdit; 

    sSpinEdit4: TsSpinEdit; 

    sSpinEdit5: TsSpinEdit; 

    sSpinEdit6: TsSpinEdit; 

    sSpinEdit7: TsSpinEdit; 

    sSpinEdit8: TsSpinEdit; 

    sSpinEdit9: TsSpinEdit; 

    sSpinEdit10: TsSpinEdit; 

    sSpinEdit11: TsSpinEdit; 

    sSpinEdit12: TsSpinEdit; 

    ch1_cb: TCHCheckBox; 

    ch2_cb: TCHCheckBox; 

    ch3_cb: TCHCheckBox; 

    ch4_cb: TCHCheckBox; 

    Bevel1: TBevel; 

    Bevel2: TBevel; 

    Bevel3: TBevel; 

    Bevel4: TBevel; 

    Bevel5: TBevel; 

    Bevel6: TBevel; 

    Bevel7: TBevel; 



LIST PROGRAM (DELPHI)  

 C‐2 

    Bevel8: TBevel; 

    Bevel9: TBevel; 

    Bevel10: TBevel; 

    Bevel11: TBevel; 

    Bevel12: TBevel; 

    Bevel13: TBevel; 

    Bevel14: TBevel; 

    Bevel15: TBevel; 

    Bevel16: TBevel; 

    Bevel17: TBevel; 

    Bevel18: TBevel; 

    Bevel19: TBevel; 

    Bevel20: TBevel; 

    sButton1: TsButton; 

    sButton2: TsButton; 

    sButton3: TsButton; 

    sButton4: TsButton; 

    Button4: TButton; 

    Button9: TButton; 

    Timer1: TTimer; 

    Timer4: TTimer; 

    CHHighResTimer1: TCHHighResTimer; 

    CHHighResTimer2: TCHHighResTimer; 

    Label2: TLabel; 

    Label6: TLabel; 

    Edit2: TEdit; 

    Edit3: TEdit; 

    CHAdvancedLabel2: TCHAdvancedLabel; 

    CHAdvancedLabel3: TCHAdvancedLabel; 

    CHAdvancedLabel4: TCHAdvancedLabel; 

    CHAdvancedLabel5: TCHAdvancedLabel; 

    CHAdvancedLabel6: TCHAdvancedLabel; 

    CHAdvancedLabel7: TCHAdvancedLabel; 

    Image1: TImage; 

    Image2: TImage; 

    Image7: TImage; 

    Image8: TImage; 

    Image9: TImage; 

    Image19: TImage; 

    Image10: TImage; 

    Image11: TImage; 

    Image12: TImage; 

    Image13: TImage; 

    Image14: TImage; 

    Image15: TImage; 

    Image16: TImage; 

    Image17: TImage; 

    Image18: TImage; 

    Image20: TImage; 
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    Image21: TImage; 

    CHAdvancedLabel1: TCHAdvancedLabel; 

    CHAdvancedLabel8: TCHAdvancedLabel; 

    CHAdvancedLabel9: TCHAdvancedLabel; 

    CHAdvancedLabel10: TCHAdvancedLabel; 

    CHAdvancedLabel11: TCHAdvancedLabel; 

    CHAdvancedLabel12: TCHAdvancedLabel; 

    CHAdvancedLabel13: TCHAdvancedLabel; 

    CHAdvancedLabel14: TCHAdvancedLabel; 

    CHAdvancedLabel15: TCHAdvancedLabel; 

    CHAdvancedLabel16: TCHAdvancedLabel; 

    CHAdvancedLabel17: TCHAdvancedLabel; 

    CHAdvancedLabel18: TCHAdvancedLabel; 

    CHAdvancedLabel19: TCHAdvancedLabel; 

    CHAdvancedLabel20: TCHAdvancedLabel; 

    CHAdvancedLabel21: TCHAdvancedLabel; 

    procedure PaintBox1Paint(Sender: TObject); 

    procedure PaintBox1MouseDown(Sender: TObject; Button: TMouseButton; 

      Shift: TShiftState; X, Y: Integer); 

    procedure PaintBox1MouseMove(Sender: TObject; Shift: TShiftState; X, 

      Y: Integer); 

    procedure PaintBox1MouseUp(Sender: TObject; Button: TMouseButton; 

      Shift: TShiftState; X, Y: Integer); 

    procedure FormKeyDown(Sender: TObject; var Key: Word; 

      Shift: TShiftState); 

    procedure FormCreate(Sender: TObject); 

    procedure PaintBox2MouseDown(Sender: TObject; Button: TMouseButton; 

      Shift: TShiftState; X, Y: Integer); 

    procedure PaintBox2MouseMove(Sender: TObject; Shift: TShiftState; X, 

      Y: Integer); 

    procedure PaintBox2MouseUp(Sender: TObject; Button: TMouseButton; 

      Shift: TShiftState; X, Y: Integer); 

    procedure sButton1Click(Sender: TObject); 

    procedure sButton2Click(Sender: TObject); 

    procedure ComPortOpen(Sender: TObject); 

    procedure ComPortClose(Sender: TObject); 

    procedure ComPortRxChar(Sender: TObject; Count: Integer); 

    procedure ch1gChange(Sender: TObject); 

    procedure ch2gChange(Sender: TObject); 

    procedure ch3gChange(Sender: TObject); 

    procedure sSpeedButton2Change(Sender: TObject); 

    procedure sButton4Click(Sender: TObject); 

    procedure Timer1Timer(Sender: TObject); 

    procedure sSpinEdit1Change(Sender: TObject); 

    procedure ch2_cbchange(Sender: TObject); 

    procedure sButton3Click(Sender: TObject); 

    procedure ch4gChange(Sender: TObject); 

    procedure ch4_cbchange(Sender: TObject); 

    procedure ch3_cbchange(Sender: TObject); 
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    procedure CHHighResTimer2Timer(Sender: TObject); 

    procedure Button4Click(Sender: TObject); 

    procedure ch1_cbchange(Sender: TObject); 

    procedure Button9Click(Sender: TObject); 

    procedure Timer4Timer(Sender: TObject); 

    procedure sSpinEdit5Change(Sender: TObject); 

    procedure sSpinEdit6Change(Sender: TObject); 

    procedure sSpinEdit2Change(Sender: TObject); 

    procedure sSpinEdit3Change(Sender: TObject); 

    procedure sSpinEdit4Change(Sender: TObject); 

    procedure sSpinEdit7Change(Sender: TObject); 

    procedure sSpinEdit8Change(Sender: TObject); 

    procedure CHRadioButton2Click(Sender: TObject); 

    procedure CHRadioButton1Click(Sender: TObject); 

    procedure sSpinEdit9Change(Sender: TObject); 

    procedure sSpinEdit10Change(Sender: TObject); 

    procedure sSpinEdit11Change(Sender: TObject); 

    procedure sSpinEdit12Change(Sender: TObject); 

  private 

    { Private declarations } 

  public 

 

  end; 

 

var 

  Form1: TForm1; 

  cx1,cx2,cx3,cx4,n1,n2,n3,n4:integer; 

  c,ac1,ac2,ac3,ac4,act,z,tm,cha,jo:integer; 

  px1,px2,px3,px4,pos1,pos2,pos3,pos4:integer; 

  pda0,pda1,pda2,pda3,pdb0,pdb1,pdb2,pdb3,nk,ds,penanda,b,pengali:integer; 

  pewaktu,st:string; 

  flag1,flag1a,nwaktu:real; 

  x,f:word; 

  a:array[1..10000] of integer; 

  a1:array[1..9999] of integer; 

  a2:array[1..9999] of integer; 

  a3:array[1..9999] of integer; 

  a4:array[1..9999] of integer; 

  val:byte; 

implementation 

 

uses xygraph, xycopy, xygraph3d, math; 

var res,err : array[1..12] of integer; 

    labels : array of string; 

    d0,d1,dd : double; 

    y,m,d,h,n,s,ms : word; 

    dmin : double; 

    ystring : string; 
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{$R *.DFM} 

 

// ‐‐‐‐‐ listing program xygraph (menampilkan latar) ‐‐‐‐‐ // 

procedure TForm1.PaintBox1Paint(Sender: TObject); 

var 

    logscale : boolean; 

begin 

   logscale := false; 

   xycleargraph(paintbox1,clwhite,clblack,11/10); 

   xystartgraph(0,100,0,100,20,5,22,48,clipon); 

   xyxaxis(clblack,0,nwaktu,0,1,pewaktu,1,gridoff,logscale,fixed,0); 

   xyxaxis(clwhite,0,0,0,0,'',4,gridoff,logscale,fixed,0); 

   xyyaxis(clblack,flag1a,flag1,0,1,'',5,gridoff,logscale,fixed,0); 

   xyyaxis(clsilver,‐5,5,0,1,'',4,gridon,logscale,fixed,0); 

   xyinitruler(clsilver,931,558 ,‐1,0+0); 

    //xyinitruler dipakai untuk menentukan tampilan pada kursor 

end; 

procedure showdata; 

var s : string; 

begin 

  with form1.Edit1 do with xyexportd do 

    begin 

      str(xw:5:2,s); text := 'x='+s; 

      end; 

  end; 

// program mengubah pengali level tegangan // 

procedure TForm1.sSpinEdit1Change(Sender: TObject); 

var 

d:integer; 

begin 

d:=sspinedit1.Value; 

case d of 

1: begin 

    px1:=1; 

    cx1:=0; 

    end; 

2: begin 

    px1:=2; 

    cx1:=275; 

    end; 

3: begin 

    px1:=3; 

    cx1:=550; 

    end; 

4: begin 

    px1:=4; 

    cx1:=825; 

    end; 

5: begin 
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    px1:=5; 

    cx1:=825; 

    end; 

else 

end; 

end; 

procedure TForm1.sSpinEdit2Change(Sender: TObject); 

var 

d:integer; 

begin 

d:=sspinedit2.Value; 

case d of 

1: begin 

    px2:=1; 

    cx2:=0; 

    end; 

2: begin 

    px2:=2; 

    cx2:=275; 

    end; 

3: begin 

    px2:=3; 

    cx2:=550; 

    end; 

4: begin 

    px2:=4; 

    cx2:=825; 

    end; 

5: begin 

    px1:=5; 

    cx1:=825; 

    end; 

else 

end; 

end; 

 procedure TForm1.sSpinEdit3Change(Sender: TObject); 

var 

d:integer; 

begin 

d:=sspinedit3.Value; 

case d of 

1: begin 

    px3:=1; 

    cx3:=0; 

    end; 

2: begin 

    px3:=2; 

    cx3:=275; 

    end; 
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3: begin 

    px3:=3; 

    cx3:=550; 

    end; 

4: begin 

    px3:=4; 

    cx3:=825; 

    end; 

5: begin 

    px3:=5; 

    cx3:=825; 

    end; 

else 

end; 

end; 

procedure TForm1.sSpinEdit4Change(Sender: TObject); 

var 

d:integer; 

begin 

d:=sspinedit4.Value; 

case d of 

1: begin 

    px4:=1; 

    cx4:=0; 

    end; 

2: begin 

    px4:=2; 

    cx4:=275; 

    end; 

3: begin 

    px4:=3; 

    cx4:=550; 

    end; 

4: begin 

    px4:=4; 

    cx4:=825; 

    end; 

5: begin 

    px4:=5; 

    cx4:=825; 

    end; 

else 

end; 

end; 

//‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

// ‐‐‐ listing program memisahkan data masukan ‐‐‐ // 

procedure TForm1.Button9Click(Sender: TObject); 

var 

nilai,m:integer; 
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z1,z2,z4,x2,x1,z3,x3,x4,da:integer; 

begin 

if nk=3 then 

begin 

button4.Click; 

button4.Click; 

//timer3.Enabled:=true; 

//timer6.Enabled:=true; 

end 

else 

begin 

ds:=1; 

da:=20; 

paintbox1.Repaint; 

paintbox2.Repaint; 

paintbox3.Repaint; 

paintbox4.Repaint; 

paintbox1.canvas.MoveTo(20,255); 

paintbox2.canvas.MoveTo(20,255); 

paintbox3.canvas.MoveTo(20,255); 

paintbox4.canvas.MoveTo(20,255); 

begin 

for m:=1 to (c‐1) do 

begin 

nilai:=a[(ds)]; 

if nilai=1 then 

    begin 

    a1[n1]:=a[(ds+1)]; 

    z1:=px1*2*a[(ds+1)]; 

    x1:=532‐(pos1+z1‐cx1); 

    paintbox2.Canvas.Pen.Color:=clblack; 

    paintbox2.Canvas.pen.Width:=1; 

    paintbox2.Canvas.LineTo(((pda0*da)‐pdb0),x1); 

    n1:=n1+1; 

    ds:=ds+1; 

    da:=da+1; 

    end 

  else if nilai=2 then 

    begin 

    a2[n2]:=a[(ds+1)]; 

    z2:=px2*2*a[(ds+1)]; 

    x2:=532‐(pos2+z2‐cx2); 

    paintbox1.Canvas.Pen.Color:=clblue; 

    paintbox1.Canvas.pen.Width:=1; 

    paintbox1.Canvas.LineTo(((pda1*da)‐pdb1),x2); 

    n2:=n1+1; 

    ds:=ds+1; 

    da:=da+1; 

    end 
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  else if nilai=3 then 

    begin 

    a3[n3]:=a[(ds)]; 

    z3:=px3*2*a[(ds+1)]; 

    x3:=532‐(pos3+z3‐cx3); 

    paintbox3.Canvas.Pen.Color:=clred; 

    paintbox3.Canvas.pen.Width:=1; 

    paintbox3.Canvas.LineTo((pda2*da‐pdb2),x3); 

    n3:=n1+1; 

    ds:=ds+1; 

    da:=da+1; 

    end 

  else if nilai=4 then 

    begin 

    a4[n4]:=a[(ds+1)]; 

    z4:=px4*2*a[(ds+1)]; 

    x4:=532‐(pos4+z4‐0{‐cx4}); 

    paintbox4.Canvas.Pen.Color:=clgreen; 

    paintbox4.Canvas.pen.Width:=1; 

    paintbox4.Canvas.LineTo(((pda3*da)‐pdb3),x4); 

    n4:=n1+1; 

    ds:=ds+1; 

    da:=da+1; 

    end 

 else 

 ds:=ds+1; 

 da:=da+1; 

end; 

nk:=nk+1; 

end; 

end; 

end; 

//‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

//‐‐‐‐listing Program untuk menmpilkan garis bantu mouse‐‐‐‐// 

//dikutip dari program xygraph sebagai program pemroses gambar// 

procedure TForm1.PaintBox1MouseDown(Sender: TObject; Button: TMouseButton; 

  Shift: TShiftState; X, Y: Integer); 

begin 

  xyexportd.xp := ‐1; 

  xymousedown(button,shift,x,y); 

  if (xyexportd.xp>=0) and (xyexportd.igr=3) and 

   not (ssCtrl in shift) then 

     begin 

       Edit1.top := round(paintbox1.height*0.65)‐6; 

       Edit1.show; 

       showdata; 

     end; 

end; 

procedure TForm1.PaintBox1MouseMove(Sender: TObject; Shift: TShiftState; X, 
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  Y: Integer); 

begin 

  xymousemove(shift,x,y); 

  if (xyexportd.xp>=0) and (xyexportd.igr=3) and 

   not (ssCtrl in shift) then showdata; 

end; 

procedure TForm1.PaintBox1MouseUp(Sender: TObject; Button: TMouseButton; 

  Shift: TShiftState; X, Y: Integer); 

begin 

  xyexportd.xp := ‐1; 

  edit1.hide; 

  xymouseup(button,shift,x,y); 

end; 

procedure TForm1.PaintBox2MouseDown(Sender: TObject; Button: TMouseButton; 

  Shift: TShiftState; X, Y: Integer); 

begin xymousedown(button,shift,x,y); end; 

procedure TForm1.PaintBox2MouseMove(Sender: TObject; Shift: TShiftState; X, 

  Y: Integer); 

begin xymousemove(shift,x,y); end; 

procedure TForm1.PaintBox2MouseUp(Sender: TObject; Button: TMouseButton; 

  Shift: TShiftState; X, Y: Integer); 

begin xymouseup(button,shift,x,y); end; 

procedure TForm1.FormKeyDown(Sender: TObject; var Key: Word; 

  Shift: TShiftState); 

begin xykeydown(key,shift); end; 

 

//‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

// ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ Listing Start Program ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

procedure TForm1.FormCreate(Sender: TObject); 

begin 

b:=0; 

flag1:=5; 

flag1a:=‐5; 

WindowState := wsMaximized; 

paintbox1.Left:=0; 

paintbox1.Top:=‐0; 

paintbox1.Height:=578; 

paintbox1.Width:=1024 ; 

pos1:=0;pos2:=0;pos3:=0;pos4:=0; 

cx1:=0;cx2:=0;cx3:=0;cx4:=0; 

px1:=1;px2:=1;px3:=1;px4:=1; 

pda0:=1;pda1:=1;pda2:=1;pda3:=1; 

pewaktu:='mili second'; 

nwaktu:=5; 

{ inisialisasi awal di sini} 

end; 

 

 

// proses koneksi awal // 



LIST PROGRAM (DELPHI)  

 C‐11 

procedure TForm1.sButton1Click(Sender: TObject); 

begin 

if ComPort.Connected = true then 

    ComPort.Close 

  else 

    ComPort.Open; 

end; 

procedure TForm1.ComPortOpen(Sender: TObject); 

begin 

  sButton1.Caption := 'Close'; 

  comport.WriteStr('?'); 

  timer4.Enabled:=true; 

end; 

//proses memasukan data masukan kedalam array// 

procedure TForm1.ComPortRxChar(Sender: TObject; Count: Integer); 

  begin 

  comport.Read(val,1); 

      begin 

    c:=c+1; 

    edit2.Text:=inttostr(c); 

    a[c]:= val; 

    if c =1000 then 

      button9.Click 

        else if c = 1001 then 

        c:=1 

        else 

      end; 

    end; 

//‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

// proses inisialisasi awal komunikasi serial USART // 

procedure TForm1.ComPortClose(Sender: TObject); 

begin 

  if sButton1 <> nil then 

  begin 

    sButton1.Caption := 'Open'; 

    sbutton2.Visible:=true; 

   end; 

end; 

procedure TForm1.sButton2Click(Sender: TObject); 

begin 

 ComPort.ShowSetupDialog; 

end; 

//‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

//  pemilihan kanal masukan // 

procedure TForm1.ch1gChange(Sender: TObject); 

begin 

ch2g.Enabled:=false; 

ch3g.Enabled:=false; 

ch4g.Enabled:=false; 
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  begin 

    if ch1g.ItemIndex = 0 then 

      begin 

         ch2g.ItemIndex:=0; 

         ch3g.ItemIndex:=0; 

         ch4g.ItemIndex:=0; 

      end 

    else if ch1g.ItemIndex = 1 then 

      begin 

         ch2g.ItemIndex:=1; 

         ch3g.ItemIndex:=1; 

         ch4g.ItemIndex:=1; 

      end 

    else if ch1g.ItemIndex = 2 then 

      begin 

         ch2g.ItemIndex:=2; 

         ch3g.ItemIndex:=2; 

         ch4g.ItemIndex:=2; 

      end 

    else if ch1g.ItemIndex = 3 then 

       begin 

         ch2g.ItemIndex:=3; 

         ch3g.ItemIndex:=3; 

         ch4g.ItemIndex:=3; 

       end 

    end; 

end; 

procedure TForm1.ch2gChange(Sender: TObject); 

begin 

if ch2g.ItemIndex = 0 then 

    begin 

    end 

  else if ch2g.ItemIndex = 1 then 

    begin 

    end 

  else if ch2g.ItemIndex = 2 then 

    begin 

    end 

  else if ch2g.ItemIndex = 3 then 

    begin 

    end 

  end; 

procedure TForm1.ch3gChange(Sender: TObject); 

begin 

if ch3g.ItemIndex = 0 then 

  begin 

  end 

else if ch3g.ItemIndex = 1 then 

  begin 
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  end 

else if ch3g.ItemIndex = 2 then 

  begin 

  end 

  else if ch3g.ItemIndex = 3 then 

  begin 

  end 

end; 

procedure TForm1.ch4gChange(Sender: TObject); 

begin 

 if ch4g.ItemIndex = 0 then 

   begin 

    end 

  else if ch4g.ItemIndex = 1 then 

   begin 

   end 

  else if ch4g.ItemIndex = 2 then 

    begin 

    end 

  else if ch4g.ItemIndex = 3 then 

    begin 

    end 

end; 

procedure TForm1.sSpeedButton2Change(Sender: TObject); 

begin 

  paintbox1.NewInstance; 

end; 

procedure TForm1.sButton4Click(Sender: TObject); 

begin 

if MessageDlg('Exit now?', mtConfirmation, [mbYes, mbNo], 0) = mrYes then 

  begin 

    timer1.Enabled:=true; 

  end; 

end; 

procedure TForm1.Timer1Timer(Sender: TObject); 

begin 

  close; 

end; 

procedure TForm1.ch2_cbchange(Sender: TObject); 

begin 

  begin 

    if ch2_cb.Checked = true then 

    ac2:=2 

    else ac2:=0 

  end; 

end; 

procedure TForm1.sButton3Click(Sender: TObject); 

begin 

CHHighResTimer2.Enabled:=true; 
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if ch1g.ItemIndex = 0 then 

 begin 

  comport.WriteStr('0'); 

  CHAdvancedLabel4.Caption:='0.01 Volt/Skala'; 

  CHAdvancedLabel5.caption:='0.01 Volt/Skala'; 

  CHAdvancedLabel6.caption:='0.01 Volt/Skala'; 

  CHAdvancedLabel7.caption:='0.01 Volt/Skala'; 

 end 

else if ch1g.ItemIndex = 1 then 

       begin 

       comport.WriteStr('@'); 

       CHAdvancedLabel4.Caption:='0.1 Volt/Skala'; 

       CHAdvancedLabel5.Caption:='0.1 Volt/Skala'; 

       CHAdvancedLabel6.Caption:='0.1 Volt/Skala'; 

       CHAdvancedLabel7.Caption:='0.1 Volt/Skala'; 

       end 

else if ch1g.ItemIndex = 2 then 

       begin 

       comport.WriteStr('`'); 

       CHAdvancedLabel4.Caption:='0,5 Volt/Skala'; 

       CHAdvancedLabel5.Caption:='0,5 Volt/Skala'; 

       CHAdvancedLabel6.Caption:='0,5 Volt/Skala'; 

       CHAdvancedLabel7.Caption:='0,5 Volt/Skala'; 

       end 

else if ch1g.ItemIndex = 3 then 

       begin 

       comport.WriteStr('`'); 

       CHAdvancedLabel4.Caption:='1 Volt/Skala'; 

       CHAdvancedLabel5.Caption:='1 Volt/Skala'; 

       CHAdvancedLabel6.Caption:='1 Volt/Skala'; 

       CHAdvancedLabel7.Caption:='1 Volt/Skala'; 

       end 

else if ch1g.ItemIndex = 4 then 

       begin 

       comport.WriteStr('p'); 

       CHAdvancedLabel4.Caption:='10 Volt/Skala'; 

       CHAdvancedLabel5.Caption:='10 Volt/Skala'; 

       CHAdvancedLabel6.Caption:='10 Volt/Skala'; 

       CHAdvancedLabel7.Caption:='10 Volt/Skala'; 

       end 

else 

 

 

end; 

 

 

procedure TForm1.ch4_cbchange(Sender: TObject); 

begin 

  begin 
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    if ch4_cb.Checked = true then 

    ac4:=8 

    else ac4:=0 

  end; 

 

end; 

 

procedure TForm1.ch3_cbchange(Sender: TObject); 

begin 

begin 

if ch3_cb.Checked = true then 

ac3:=4 

else ac3:=0 

end; 

 

end; 

 

 

procedure TForm1.CHHighResTimer2Timer(Sender: TObject); 

begin 

  CHHighResTimer2.Enabled:=false; 

  if sbutton3.caption='Settin&g Channel' then 

    begin 

    sbutton3.caption:='Activated'; 

    ch1g.Visible:=false; ch2g.Visible:=false; 

    ch3g.Visible:=false; ch4g.Visible:=false; 

    end 

  else 

    begin 

    sbutton3.caption:='Settin&g Channel'; 

    ch1g.Visible:=true; ch2g.Visible:=true; 

    ch3g.Visible:=true; ch4g.Visible:=true; 

    CHAdvancedLabel4.caption:='Amp Gain'; 

    CHAdvancedLabel5.caption:='Amp Gain'; 

    CHAdvancedLabel6.caption:='Amp Gain'; 

    CHAdvancedLabel7.caption:='Amp Gain'; 

    end 

 

  end; 

 

 

 

procedure TForm1.ch1_cbchange(Sender: TObject); 

begin 

if ch1_cb.Checked = true then 

ac1:=1 

else ac1:=0; 

 

end; 
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procedure TForm1.Button4Click(Sender: TObject); 

begin 

act:=ac1+ac2+ac3+ac4; 

comport.ClearBuffer(true,true); 

nwaktu:=69; 

nk:=0; 

c:=0; 

ds:=1; 

n1:=1; 

n2:=1; 

n3:=1; 

n4:=1; 

 

case act of 

1:comport.WriteStr('a'); 

2:comport.WriteStr('b'); 

3:comport.WriteStr('c'); 

4:comport.WriteStr('d'); 

5:comport.WriteStr('e'); 

6:comport.WriteStr('f'); 

7:comport.WriteStr('g'); 

8:comport.WriteStr('h'); 

9:comport.WriteStr('i'); 

10:comport.WriteStr('j'); 

11:comport.WriteStr('k'); 

12:comport.WriteStr('l'); 

13:comport.WriteStr('m'); 

14:comport.WriteStr('n'); 

15:comport.WriteStr('o'); 

else 

comport.WriteStr('p') 

end; 

 end; 

procedure TForm1.Timer4Timer(Sender: TObject); 

begin 

timer4.Enabled:=false; 

if val=5 then 

sbutton3.Visible:=true; 

CHAdvancedLabel20.Visible:=true; 

CHAdvancedLabel21.Visible:=true; 

end; 

// ‐‐‐‐ Listing program menggeser gambar    ‐‐‐‐  // 

procedure TForm1.sSpinEdit5Change(Sender: TObject); 

begin 

if sspinedit5.Value=1 then 

pos1:=50 

else if sspinedit5.Value=2 then 

pos1:=100 
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else if sspinedit5.Value=3 then 

pos1:=152 

else if sspinedit5.Value=4 then 

pos1:=202 

else if sspinedit5.Value=5 then 

pos1:=252 

else if sspinedit5.Value=‐1 then 

pos1:=‐50 

else if sspinedit5.Value=‐2 then 

pos1:=‐100 

else if sspinedit5.Value=‐3 then 

pos1:=‐152 

else if sspinedit5.Value=‐4 then 

pos1:=‐202 

else if sspinedit5.Value=‐5 then 

pos1:=‐252 

else 

pos1:=0 

end; 

procedure TForm1.sSpinEdit6Change(Sender: TObject); 

begin 

if sspinedit6.Value=1 then 

pos2:=50 

else if sspinedit6.Value=2 then 

pos2:=100 

else if sspinedit6.Value=3 then 

pos2:=152 

else if sspinedit6.Value=4 then 

pos2:=202 

else if sspinedit6.Value=5 then 

pos2:=252 

else if sspinedit6.Value=‐1 then 

pos2:=‐50 

else if sspinedit6.Value=‐2 then 

pos2:=‐100 

else if sspinedit6.Value=‐3 then 

pos2:=‐152 

else if sspinedit6.Value=‐4 then 

pos2:=‐202 

else if sspinedit5.Value=‐5 then 

pos2:=‐252 

else 

pos2:=0 

end; 

procedure TForm1.sSpinEdit7Change(Sender: TObject); 

begin 

if sspinedit7.Value=1 then 

pos3:=50 

else if sspinedit7.Value=2 then 
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pos3:=100 

else if sspinedit7.Value=3 then 

pos3:=162 

else if sspinedit7.Value=4 then 

pos3:=202 

else if sspinedit7.Value=5 then 

pos3:=252 

else if sspinedit7.Value=‐1 then 

pos3:=‐50 

else if sspinedit7.Value=‐2 then 

pos3:=‐100 

else if sspinedit7.Value=‐3 then 

pos3:=‐162 

else if sspinedit7.Value=‐4 then 

pos3:=‐202 

else if sspinedit7.Value=‐5 then 

pos3:=‐252 

else 

pos3:=0 

end; 

procedure TForm1.sSpinEdit8Change(Sender: TObject); 

begin 

if sspinedit8.Value=1 then 

pos4:=50 

else if sspinedit8.Value=2 then 

pos4:=100 

else if sspinedit8.Value=3 then 

pos4:=152 

else if sspinedit8.Value=4 then 

pos4:=202 

else if sspinedit8.Value=5 then 

pos4:=252 

else if sspinedit8.Value=‐1 then 

pos4:=‐50 

else if sspinedit8.Value=‐2 then 

pos4:=‐100 

else if sspinedit8.Value=‐3 then 

pos4:=‐152 

else if sspinedit8.Value=‐4 then 

pos4:=‐202 

else if sspinedit8.Value=‐5 then 

pos4:=‐252 

else 

pos4:=0 

end; 

// ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐// 

// proses pengulangan penggambaran // 

procedure TForm1.CHRadioButton2Click(Sender: TObject); 

begin 
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button4.Visible:=true; 

ch2_cb.Enabled:=true; 

ch3_cb.Enabled:=true; 

ch4_cb.Enabled:=true; 

end; 

procedure TForm1.CHRadioButton1Click(Sender: TObject); 

begin 

button4.Visible:=false; 

ch2_cb.Enabled:=false; 

ch3_cb.Enabled:=false; 

ch4_cb.Enabled:=false; 

end; 

procedure TForm1.sSpinEdit9Change(Sender: TObject); 

begin 

if sspinedit9.Value=1 then 

begin 

pda0:=1; 

pdb0:=0; 

end 

else if sspinedit9.Value=2 then 

begin 

pda0:=2; 

pdb0:=20; 

end 

else if sspinedit9.Value=3 then 

begin 

pda0:=3; 

pdb0:=40; 

end 

else if sspinedit9.Value=4 then 

begin 

pda0:=4; 

pdb0:=60; 

end 

else if sspinedit9.Value=5 then 

begin 

pda0:=5; 

pdb0:=80; 

end 

else 

end; 

 

procedure TForm1.sSpinEdit10Change(Sender: TObject); 

begin 

if sspinedit10.Value=1 then 

begin 

pda1:=1; 

pdb1:=0; 

end 
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else if sspinedit10.Value=2 then 

begin 

pda1:=2; 

pdb1:=20; 

end 

else if sspinedit10.Value=3 then 

begin 

pda1:=3; 

pdb1:=40; 

end 

else if sspinedit10.Value=4 then 

begin 

pda1:=4; 

pdb1:=60; 

end 

else if sspinedit10.Value=5 then 

begin 

pda1:=5; 

pdb1:=80; 

end 

else 

end; 

procedure TForm1.sSpinEdit11Change(Sender: TObject); 

begin 

if sspinedit11.Value=1 then 

begin 

pda2:=1; 

pdb2:=0; 

end 

else if sspinedit11.Value=2 then 

begin 

pda2:=2; 

pdb2:=20; 

end 

else if sspinedit11.Value=3 then 

begin 

pda2:=3; 

pdb2:=40; 

end 

else if sspinedit11.Value=4 then 

begin 

pda2:=4; 

pdb2:=60; 

end 

else if sspinedit11.Value=5 then 

begin 

pda2:=5; 

pdb2:=80; 

end 
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else 

end; 

procedure TForm1.sSpinEdit12Change(Sender: TObject); 

begin 

begin 

if sspinedit12.Value=1 then 

begin 

pda3:=1; 

pdb3:=0; 

end 

else if sspinedit12.Value=2 then 

begin 

pda3:=2; 

pdb3:=40; 

end 

else if sspinedit12.Value=3 then 

begin 

pda3:=3; 

pdb3:=60; 

end 

else if sspinedit12.Value=4 then 

begin 

pda3:=4; 

pdb3:=80; 

end 

else if sspinedit12.Value=5 then 

begin 

pda3:=5; 

pdb3:=100; 

end 

else 

end; 

end; 

end. 
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Foto Kartu Penguat dan Pelemah Tegangan 

 

 

Foto Rangkaian Digital Mikrokontroler Atmega 8535 
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Tampilan Perangkat Lunak Pada PC 
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DATASHEET KOMPONEN 
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HRS2/HRS2H 
Dimension (mm) WxDxH 20.8x9.9x12.2 

Feature 

• High Reliability 
• High Sensitive 
• FCC Part68 Surge Strength 1500V 

Available 3000 V ( 20 ¦Ìs ) 
• 2 Form C  

Contact Material AuAg 
Rated Switching Current 1A 120VAC / 24VDC 

Max. Switching Voltage 60VDC 
120 VAC 

Max. Switching Current 2 A 
Max. Switching Power 240 VA 60 W 

Min. Switching Current & Voltage 5VDC 1mA 

Contact Resistance 
m¦¸ at 6VDC 1A 100 

Coil Voltage 3 - 24 VDC 
Coil Power Consumption 
( mW ) 150 / 200 / 360 

Dielectric Strength between Contacts 
between Coil and Contacts 

1,000V 
1,000V 

Insulation Resistance  
M¦¸ (at 500VDC) 100 

Life Expectancy (ops.) 
Electrical 
Mechanical 

100,000 
10,000,000 

Operating Temp. Range -30 - +60 ¡æ 
Operating Teme 6 ms 
Release Time 4 ms 
Structure Washable Washable 
Terminal Shape P.C.B 

 
Dimension (in mm) 
Wiring Diagram 
Drilling Plan 
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