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Listing Program Delphi 6 
 
unit Unit1; 
 
interface 
 
uses 
  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms, 
  Dialogs, StdCtrls, Buttons, ExtCtrls, Gauges, QCCom32; 
 
type 
  TForm1 = class(TForm) 
    BitBtn1: TBitBtn; 
    p11: TGauge; 
    p12: TGauge; 
    p13: TGauge; 
    p14: TGauge; 
    p15: TGauge; 
    p16: TGauge; 
    p17: TGauge; 
    p18: TGauge; 
    p21: TGauge; 
    p22: TGauge; 
    p23: TGauge; 
    p24: TGauge; 
    p25: TGauge; 
    p26: TGauge; 
    p27: TGauge; 
    p28: TGauge; 
    p31: TGauge; 
    p32: TGauge; 
    p33: TGauge; 
    p34: TGauge; 
    p35: TGauge; 
    p36: TGauge; 
    p37: TGauge; 
    p38: TGauge; 
    p41: TGauge; 
    p42: TGauge; 
    p43: TGauge; 
    p44: TGauge; 
    p45: TGauge; 
    p46: TGauge; 
    p47: TGauge; 
    p48: TGauge; 
    p51: TGauge; 
    p52: TGauge; 
    p53: TGauge; 
    p54: TGauge; 
    p55: TGauge; 
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    p56: TGauge; 
    p57: TGauge; 
    p58: TGauge; 
    p61: TGauge; 
    p62: TGauge; 
    p63: TGauge; 
    p64: TGauge; 
    p65: TGauge; 
    p66: TGauge; 
    p67: TGauge; 
    p68: TGauge; 
    p71: TGauge; 
    p72: TGauge; 
    p73: TGauge; 
    p74: TGauge; 
    p75: TGauge; 
    p76: TGauge; 
    p77: TGauge; 
    p78: TGauge; 
    p81: TGauge; 
    p82: TGauge; 
    p83: TGauge; 
    p84: TGauge; 
    p85: TGauge; 
    p86: TGauge; 
    p87: TGauge; 
    p88: TGauge; 
    com: TQCCom32; 
    Timer1: TTimer; 
    Panel1: TPanel; 
    Panel2: TPanel; 
    Panel3: TPanel; 
    Panel4: TPanel; 
    Panel5: TPanel; 
    Panel6: TPanel; 
    Panel7: TPanel; 
    Panel8: TPanel; 
    Timer2: TTimer; 
    Edit1: TEdit; 
    Label1: TLabel; 
    Edit2: TEdit; 
    Label2: TLabel; 
    Edit3: TEdit; 
    Label3: TLabel; 
    BitBtn2: TBitBtn; 
    pkalibrasi: TPanel; 
    procedure FormCreate(Sender: TObject); 
    procedure Timer1Timer(Sender: TObject); 
    procedure Timer2Timer(Sender: TObject); 
    procedure BitBtn2Click(Sender: TObject); 
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  private 
    { Private declarations } 
  public 
    { Public declarations } 
  end; 
 
var 
  Form1: TForm1; 
  datars232:string; 
  hitung:longint; 
  valueGelap,valueterang,ValueKosong:longint; 
   
  stp11,stp12,stp13,stp14,stp15,stp16,stp17,stp18, 
  stp21,stp22,stp23,stp24,stp25,stp26,stp27,stp28, 
  stp31,stp32,stp33,stp34,stp35,stp36,stp37,stp38, 
  stp41,stp42,stp43,stp44,stp45,stp46,stp47,stp48, 
  stp51,stp52,stp53,stp54,stp55,stp56,stp57,stp58, 
  stp61,stp62,stp63,stp64,stp65,stp66,stp67,stp68, 
  stp71,stp72,stp73,stp74,stp75,stp76,stp77,stp78, 
  stp81,stp82,stp83,stp84,stp85,stp86,stp87,stp88:byte; 
 
  data11,data12,data13,data14,data15,data16,data17,data18, 
  data21,data22,data23,data24,data25,data26,data27,data28, 
  data31,data32,data33,data34,data35,data36,data37,data38, 
  data41,data42,data43,data44,data45,data46,data47,data48, 
  data51,data52,data53,data54,data55,data56,data57,data58, 
  data61,data62,data63,data64,data65,data66,data67,data68, 
  data71,data72,data73,data74,data75,data76,data77,data78, 
  data81,data82,data83,data84,data85,data86,data87,data88 :integer; 
 
  
data11awal,data12awal,data13awal,data14awal,data15awal,data16awal,data17awal,da
ta18awal, 
  
data21awal,data22awal,data23awal,data24awal,data25awal,data26awal,data27awal,da
ta28awal, 
  
data31awal,data32awal,data33awal,data34awal,data35awal,data36awal,data37awal,da
ta38awal, 
  
data41awal,data42awal,data43awal,data44awal,data45awal,data46awal,data47awal,da
ta48awal, 
  
data51awal,data52awal,data53awal,data54awal,data55awal,data56awal,data57awal,da
ta58awal, 
  
data61awal,data62awal,data63awal,data64awal,data65awal,data66awal,data67awal,da
ta68awal, 
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data71awal,data72awal,data73awal,data74awal,data75awal,data76awal,data77awal,da
ta78awal, 
  
data81awal,data82awal,data83awal,data84awal,data85awal,data86awal,data87awal,da
ta88awal :integer; 
 
implementation 
 
{$R *.dfm} 
 
procedure TForm1.FormCreate(Sender: TObject); 
begin 
pkalibrasi.Visible:=false; 
com.Pick; 
com.Flush; 
stp11:=0;stp12:=0;stp13:=0;stp14:=0;stp15:=0;stp16:=0;stp17:=0;stp18:=0; 
stp21:=0;stp22:=0;stp23:=0;stp24:=0;stp25:=0;stp26:=0;stp27:=0;stp28:=0; 
stp31:=0;stp32:=0;stp33:=0;stp34:=0;stp35:=0;stp36:=0;stp37:=0;stp38:=0; 
stp41:=0;stp42:=0;stp43:=0;stp44:=0;stp45:=0;stp46:=0;stp47:=0;stp48:=0; 
stp51:=0;stp52:=0;stp53:=0;stp54:=0;stp55:=0;stp56:=0;stp57:=0;stp58:=0; 
stp61:=0;stp62:=0;stp63:=0;stp64:=0;stp65:=0;stp66:=0;stp67:=0;stp68:=0; 
stp71:=0;stp72:=0;stp73:=0;stp74:=0;stp75:=0;stp76:=0;stp77:=0;stp78:=0; 
stp81:=0;stp82:=0;stp83:=0;stp84:=0;stp85:=0;stp86:=0;stp87:=0;stp88:=0; 
hitung:=0; 
end; 
 
procedure cekwarna; 
begin 
{ValueGelap:=20; 
ValueTerang:=20; 
ValueKosong:=5; 
 } 
{============================================================
===========} 
 if (data11>=(data11awal-ValueKosong)) and (data11<=(data11awal+ValueKosong)) 
then stp11:=0; 
 if (data11<=(data11awal-ValueGelap)) then stp11:=1;  {detek hitam tampil putih} 
 if (data11>=(data11awal+ValueTerang)) then stp11:=2; {detek putih tampil hitam} 
 
 if (data12>=(data12awal-ValueKosong)) and (data12<=(data12awal+ValueKosong)) 
then stp12:=0; 
 if (data12<=(data12awal-ValueGelap)) then stp12:=1;  {detek hitam tampil putih} 
 if (data12>=(data12awal+ValueTerang)) then stp12:=2; {detek putih tampil hitam} 
 
 if (data13>=(data13awal-ValueKosong)) and (data13<=(data13awal+ValueKosong)) 
then stp13:=0; 
 if (data13<=(data13awal-ValueGelap)) then stp13:=1;  {detek hitam tampil putih} 
 if (data13>=(data13awal+ValueTerang)) then stp13:=2; {detek putih tampil hitam} 
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 if (data14>=(data14awal-ValueKosong)) and (data14<=(data14awal+ValueKosong)) 
then stp14:=0; 
 if (data14<=(data14awal-ValueGelap)) then stp14:=1;  {detek hitam tampil putih} 
 if (data14>=(data14awal+ValueTerang)) then stp14:=2; {detek putih tampil hitam} 
 
 if (data15>=(data15awal-ValueKosong)) and (data15<=(data15awal+ValueKosong)) 
then stp15:=0; 
 if (data15<=(data15awal-ValueGelap)) then stp15:=1;  {detek hitam tampil putih} 
 if (data15>=(data15awal+ValueTerang)) then stp15:=2; {detek putih tampil hitam} 
 
 if (data16>=(data16awal-ValueKosong)) and (data16<=(data16awal+ValueKosong)) 
then stp16:=0; 
 if (data16<=(data16awal-ValueGelap)) then stp16:=1;  {detek hitam tampil putih} 
 if (data16>=(data16awal+ValueTerang)) then stp16:=2; {detek putih tampil hitam} 
 
 if (data17>=(data17awal-ValueKosong)) and (data17<=(data17awal+ValueKosong)) 
then stp17:=0; 
 if (data17<=(data17awal-ValueGelap)) then stp17:=1;  {detek hitam tampil putih} 
 if (data17>=(data17awal+ValueTerang)) then stp17:=2; {detek putih tampil hitam} 
 
 if (data18>=(data18awal-ValueKosong)) and (data18<=(data18awal+ValueKosong)) 
then stp18:=0; 
 if (data18<=(data18awal-ValueGelap)) then stp18:=1;  {detek hitam tampil putih} 
 if (data18>=(data18awal+ValueTerang)) then stp18:=2; {detek putih tampil hitam} 
 
 
{2===========================================================
===========} 
 if (data21>=(data21awal-ValueKosong)) and (data21<=(data21awal+ValueKosong)) 
then stp21:=0; 
 if (data21<=(data21awal-ValueGelap)) then stp21:=1;  {detek hitam tampil putih} 
 if (data21>=(data21awal+ValueTerang)) then stp21:=2; {detek putih tampil hitam} 
 
 if (data22>=(data22awal-ValueKosong)) and (data22<=(data22awal+ValueKosong)) 
then stp22:=0; 
 if (data22<=(data22awal-ValueGelap)) then stp22:=1;  {detek hitam tampil putih} 
 if (data22>=(data22awal+ValueTerang)) then stp22:=2; {detek putih tampil hitam} 
 
 if (data23>=(data23awal-ValueKosong)) and (data23<=(data23awal+ValueKosong)) 
then stp23:=0; 
 if (data23<=(data23awal-ValueGelap)) then stp23:=1;  {detek hitam tampil putih} 
 if (data23>=(data23awal+ValueTerang)) then stp23:=2; {detek putih tampil hitam} 
 
 if (data24>=(data24awal-ValueKosong)) and (data24<=(data24awal+ValueKosong)) 
then stp24:=0; 
 if (data24<=(data24awal-ValueGelap)) then stp24:=1;  {detek hitam tampil putih} 
 if (data24>=(data24awal+ValueTerang)) then stp24:=2; {detek putih tampil hitam} 
 
 if (data25>=(data25awal-ValueKosong)) and (data25<=(data25awal+ValueKosong)) 
then stp25:=0; 
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 if (data25<=(data25awal-ValueGelap)) then stp25:=1;  {detek hitam tampil putih} 
 if (data25>=(data25awal+ValueTerang)) then stp25:=2; {detek putih tampil hitam} 
 
 if (data26>=(data26awal-ValueKosong)) and (data26<=(data26awal+ValueKosong)) 
then stp26:=0; 
 if (data26<=(data26awal-ValueGelap)) then stp26:=1;  {detek hitam tampil putih} 
 if (data26>=(data26awal+ValueTerang)) then stp26:=2; {detek putih tampil hitam} 
 
 if (data27>=(data27awal-ValueKosong)) and (data27<=(data27awal+ValueKosong)) 
then stp27:=0; 
 if (data27<=(data27awal-ValueGelap)) then stp27:=1;  {detek hitam tampil putih} 
 if (data27>=(data27awal+ValueTerang)) then stp27:=2; {detek putih tampil hitam} 
 
 if (data28>=(data28awal-ValueKosong)) and (data28<=(data28awal+ValueKosong)) 
then stp28:=0; 
 if (data28<=(data28awal-ValueGelap)) then stp28:=1;  {detek hitam tampil putih} 
 if (data28>=(data28awal+ValueTerang)) then stp28:=2; {detek putih tampil hitam} 
 
{3===========================================================
============} 
 if (data31>=(data31awal-ValueKosong)) and (data31<=(data31awal+ValueKosong)) 
then stp31:=0; 
 if (data31<=(data31awal-ValueGelap)) then stp31:=1;  {detek hitam tampil putih} 
 if (data31>=(data31awal+ValueTerang)) then stp31:=2; {detek putih tampil hitam} 
 
 if (data32>=(data32awal-ValueKosong)) and (data32<=(data32awal+ValueKosong)) 
then stp32:=0; 
 if (data32<=(data32awal-ValueGelap)) then stp32:=1;  {detek hitam tampil putih} 
 if (data32>=(data32awal+ValueTerang)) then stp32:=2; {detek putih tampil hitam} 
 
 if (data33>=(data33awal-ValueKosong)) and (data33<=(data33awal+ValueKosong)) 
then stp33:=0; 
 if (data33<=(data33awal-ValueGelap)) then stp33:=1;  {detek hitam tampil putih} 
 if (data33>=(data33awal+ValueTerang)) then stp33:=2; {detek putih tampil hitam} 
 
 if (data34>=(data34awal-ValueKosong)) and (data34<=(data34awal+ValueKosong)) 
then stp34:=0; 
 if (data34<=(data34awal-ValueGelap)) then stp34:=1;  {detek hitam tampil putih} 
 if (data34>=(data34awal+ValueTerang)) then stp34:=2; {detek putih tampil hitam} 
 
 if (data35>=(data35awal-ValueKosong)) and (data35<=(data35awal+ValueKosong)) 
then stp35:=0; 
 if (data35<=(data35awal-ValueGelap)) then stp35:=1;  {detek hitam tampil putih} 
 if (data35>=(data35awal+ValueTerang)) then stp35:=2; {detek putih tampil hitam} 
 
 if (data36>=(data36awal-ValueKosong)) and (data36<=(data36awal+ValueKosong)) 
then stp36:=0; 
 if (data36<=(data36awal-ValueGelap)) then stp36:=1;  {detek hitam tampil putih} 
 if (data36>=(data36awal+ValueTerang)) then stp36:=2; {detek putih tampil hitam} 
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 if (data37>=(data37awal-ValueKosong)) and (data37<=(data37awal+ValueKosong)) 
then stp37:=0; 
 if (data37<=(data37awal-ValueGelap)) then stp37:=1;  {detek hitam tampil putih} 
 if (data37>=(data37awal+ValueTerang)) then stp37:=2; {detek putih tampil hitam} 
 
 if (data38>=(data38awal-ValueKosong)) and (data38<=(data38awal+ValueKosong)) 
then stp38:=0; 
 if (data38<=(data38awal-ValueGelap)) then stp38:=1;  {detek hitam tampil putih} 
 if (data38>=(data38awal+ValueTerang)) then stp38:=2; {detek putih tampil hitam} 
 
{4===========================================================
============} 
 if (data41>=(data41awal-ValueKosong)) and (data41<=(data41awal+ValueKosong)) 
then stp41:=0; 
 if (data41<=(data41awal-ValueGelap)) then stp41:=1;  {detek hitam tampil putih} 
 if (data41>=(data41awal+ValueTerang)) then stp41:=2; {detek putih tampil hitam} 
 
 if (data42>=(data42awal-ValueKosong)) and (data42<=(data42awal+ValueKosong)) 
then stp42:=0; 
 if (data42<=(data42awal-ValueGelap)) then stp42:=1;  {detek hitam tampil putih} 
 if (data42>=(data42awal+ValueTerang)) then stp42:=2; {detek putih tampil hitam} 
 
 if (data43>=(data43awal-ValueKosong)) and (data43<=(data43awal+ValueKosong)) 
then stp43:=0; 
 if (data43<=(data43awal-ValueGelap)) then stp43:=1;  {detek hitam tampil putih} 
 if (data43>=(data43awal+ValueTerang)) then stp43:=2; {detek putih tampil hitam} 
 
 if (data44>=(data44awal-ValueKosong)) and (data44<=(data44awal+ValueKosong)) 
then stp44:=0; 
 if (data44<=(data44awal-ValueGelap)) then stp44:=1;  {detek hitam tampil putih} 
 if (data44>=(data44awal+ValueTerang)) then stp44:=2; {detek putih tampil hitam} 
 
 if (data45>=(data45awal-ValueKosong)) and (data45<=(data45awal+ValueKosong)) 
then stp45:=0; 
 if (data45<=(data45awal-ValueGelap)) then stp45:=1;  {detek hitam tampil putih} 
 if (data45>=(data45awal+ValueTerang)) then stp45:=2; {detek putih tampil hitam} 
 
 if (data46>=(data46awal-ValueKosong)) and (data46<=(data46awal+ValueKosong)) 
then stp46:=0; 
 if (data46<=(data46awal-ValueGelap)) then stp46:=1;  {detek hitam tampil putih} 
 if (data46>=(data46awal+ValueTerang)) then stp46:=2; {detek putih tampil hitam} 
 
 if (data47>=(data47awal-ValueKosong)) and (data47<=(data47awal+ValueKosong)) 
then stp47:=0; 
 if (data47<=(data47awal-ValueGelap)) then stp47:=1;  {detek hitam tampil putih} 
 if (data47>=(data47awal+ValueTerang)) then stp47:=2; {detek putih tampil hitam} 
 
 if (data48>=(data48awal-ValueKosong)) and (data48<=(data48awal+ValueKosong)) 
then stp48:=0; 
 if (data48<=(data48awal-ValueGelap)) then stp48:=1;  {detek hitam tampil putih} 
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 if (data48>=(data48awal+ValueTerang)) then stp48:=2; {detek putih tampil hitam} 
 
{5===========================================================
============} 
 if (data51>=(data51awal-ValueKosong)) and (data51<=(data51awal+ValueKosong)) 
then stp51:=0; 
 if (data51<=(data51awal-ValueGelap)) then stp51:=1;  {detek hitam tampil putih} 
 if (data51>=(data51awal+ValueTerang)) then stp51:=2; {detek putih tampil hitam} 
 
 if (data52>=(data52awal-ValueKosong)) and (data52<=(data52awal+ValueKosong)) 
then stp52:=0; 
 if (data52<=(data52awal-ValueGelap)) then stp52:=1;  {detek hitam tampil putih} 
 if (data52>=(data52awal+ValueTerang)) then stp52:=2; {detek putih tampil hitam} 
 
 if (data53>=(data53awal-ValueKosong)) and (data53<=(data53awal+ValueKosong)) 
then stp53:=0; 
 if (data53<=(data53awal-ValueGelap)) then stp53:=1;  {detek hitam tampil putih} 
 if (data53>=(data53awal+ValueTerang)) then stp53:=2; {detek putih tampil hitam} 
 
 if (data54>=(data54awal-ValueKosong)) and (data54<=(data54awal+ValueKosong)) 
then stp54:=0; 
 if (data54<=(data54awal-ValueGelap)) then stp54:=1;  {detek hitam tampil putih} 
 if (data54>=(data54awal+ValueTerang)) then stp54:=2; {detek putih tampil hitam} 
 
 if (data55>=(data55awal-ValueKosong)) and (data55<=(data55awal+ValueKosong)) 
then stp55:=0; 
 if (data55<=(data55awal-ValueGelap)) then stp55:=1;  {detek hitam tampil putih} 
 if (data55>=(data55awal+ValueTerang)) then stp55:=2; {detek putih tampil hitam} 
 
 if (data56>=(data56awal-ValueKosong)) and (data56<=(data56awal+ValueKosong)) 
then stp56:=0; 
 if (data56<=(data56awal-ValueGelap)) then stp56:=1;  {detek hitam tampil putih} 
 if (data56>=(data56awal+ValueTerang)) then stp56:=2; {detek putih tampil hitam} 
 
 if (data57>=(data57awal-ValueKosong)) and (data57<=(data57awal+ValueKosong)) 
then stp57:=0; 
 if (data57<=(data57awal-ValueGelap)) then stp57:=1;  {detek hitam tampil putih} 
 if (data57>=(data57awal+ValueTerang)) then stp57:=2; {detek putih tampil hitam} 
 
 if (data58>=(data58awal-ValueKosong)) and (data58<=(data58awal+ValueKosong)) 
then stp58:=0; 
 if (data58<=(data58awal-ValueGelap)) then stp58:=1;  {detek hitam tampil putih} 
 if (data58>=(data58awal+ValueTerang)) then stp58:=2; {detek putih tampil hitam} 
 
{6===========================================================
============} 
 if (data61>=(data61awal-ValueKosong)) and (data61<=(data61awal+ValueKosong)) 
then stp61:=0; 
 if (data61<=(data61awal-ValueGelap)) then stp61:=1;  {detek hitam tampil putih} 
 if (data61>=(data61awal+ValueTerang)) then stp61:=2; {detek putih tampil hitam} 
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 if (data62>=(data62awal-ValueKosong)) and (data62<=(data62awal+ValueKosong)) 
then stp62:=0; 
 if (data62<=(data62awal-ValueGelap)) then stp62:=1;  {detek hitam tampil putih} 
 if (data62>=(data62awal+ValueTerang)) then stp62:=2; {detek putih tampil hitam} 
 
 if (data63>=(data63awal-ValueKosong)) and (data63<=(data63awal+ValueKosong)) 
then stp63:=0; 
 if (data63<=(data63awal-ValueGelap)) then stp63:=1;  {detek hitam tampil putih} 
 if (data63>=(data63awal+ValueTerang)) then stp63:=2; {detek putih tampil hitam} 
 
 if (data64>=(data64awal-ValueKosong)) and (data64<=(data64awal+ValueKosong)) 
then stp64:=0; 
 if (data64<=(data64awal-ValueGelap)) then stp64:=1;  {detek hitam tampil putih} 
 if (data64>=(data64awal+ValueTerang)) then stp64:=2; {detek putih tampil hitam} 
 
 if (data65>=(data65awal-ValueKosong)) and (data65<=(data65awal+ValueKosong)) 
then stp65:=0; 
 if (data65<=(data65awal-ValueGelap)) then stp65:=1;  {detek hitam tampil putih} 
 if (data65>=(data65awal+ValueTerang)) then stp65:=2; {detek putih tampil hitam} 
 
 if (data66>=(data66awal-ValueKosong)) and (data66<=(data66awal+ValueKosong)) 
then stp66:=0; 
 if (data66<=(data66awal-ValueGelap)) then stp66:=1;  {detek hitam tampil putih} 
 if (data66>=(data66awal+ValueTerang)) then stp66:=2; {detek putih tampil hitam} 
 
 if (data67>=(data67awal-ValueKosong)) and (data67<=(data67awal+ValueKosong)) 
then stp67:=0; 
 if (data67<=(data67awal-ValueGelap)) then stp67:=1;  {detek hitam tampil putih} 
 if (data67>=(data67awal+ValueTerang)) then stp67:=2; {detek putih tampil hitam} 
 
 if (data68>=(data68awal-ValueKosong)) and (data68<=(data68awal+ValueKosong)) 
then stp68:=0; 
 if (data68<=(data68awal-ValueGelap)) then stp68:=1;  {detek hitam tampil putih} 
 if (data68>=(data68awal+ValueTerang)) then stp68:=2; {detek putih tampil hitam} 
 
 
{7===========================================================
============} 
 if (data71>=(data71awal-ValueKosong)) and (data71<=(data71awal+ValueKosong)) 
then stp71:=0; 
 if (data71<=(data71awal-ValueGelap)) then stp71:=1;  {detek hitam tampil putih} 
 if (data71>=(data71awal+ValueTerang)) then stp71:=2; {detek putih tampil hitam} 
 
 if (data72>=(data72awal-ValueKosong)) and (data72<=(data72awal+ValueKosong)) 
then stp72:=0; 
 if (data72<=(data72awal-ValueGelap)) then stp72:=1;  {detek hitam tampil putih} 
 if (data72>=(data72awal+ValueTerang)) then stp72:=2; {detek putih tampil hitam} 
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 if (data73>=(data73awal-ValueKosong)) and (data73<=(data73awal+ValueKosong)) 
then stp73:=0; 
 if (data73<=(data73awal-ValueGelap)) then stp73:=1;  {detek hitam tampil putih} 
 if (data73>=(data73awal+ValueTerang)) then stp73:=2; {detek putih tampil hitam} 
 
 if (data74>=(data74awal-ValueKosong)) and (data74<=(data74awal+ValueKosong)) 
then stp74:=0; 
 if (data74<=(data74awal-ValueGelap)) then stp74:=1;  {detek hitam tampil putih} 
 if (data74>=(data74awal+ValueTerang)) then stp74:=2; {detek putih tampil hitam} 
 
 if (data75>=(data75awal-ValueKosong)) and (data75<=(data75awal+ValueKosong)) 
then stp75:=0; 
 if (data75<=(data75awal-ValueGelap)) then stp75:=1;  {detek hitam tampil putih} 
 if (data75>=(data75awal+ValueTerang)) then stp75:=2; {detek putih tampil hitam} 
 
 if (data76>=(data76awal-ValueKosong)) and (data76<=(data76awal+ValueKosong)) 
then stp76:=0; 
 if (data76<=(data76awal-ValueGelap)) then stp76:=1;  {detek hitam tampil putih} 
 if (data76>=(data76awal+ValueTerang)) then stp76:=2; {detek putih tampil hitam} 
 
 if (data77>=(data77awal-ValueKosong)) and (data77<=(data77awal+ValueKosong)) 
then stp77:=0; 
 if (data77<=(data77awal-ValueGelap)) then stp77:=1;  {detek hitam tampil putih} 
 if (data77>=(data77awal+ValueTerang)) then stp77:=2; {detek putih tampil hitam} 
 
 if (data78>=(data78awal-ValueKosong)) and (data78<=(data78awal+ValueKosong)) 
then stp78:=0; 
 if (data78<=(data78awal-ValueGelap)) then stp78:=1;  {detek hitam tampil putih} 
 if (data78>=(data78awal+ValueTerang)) then stp78:=2; {detek putih tampil hitam} 
 
{8===========================================================
============} 
 if (data81>=(data81awal-ValueKosong)) and (data81<=(data81awal+ValueKosong)) 
then stp81:=0; 
 if (data81<=(data81awal-ValueGelap)) then stp81:=1;  {detek hitam tampil putih} 
 if (data81>=(data81awal+ValueTerang)) then stp81:=2; {detek putih tampil hitam} 
 
 if (data82>=(data82awal-ValueKosong)) and (data82<=(data82awal+ValueKosong)) 
then stp82:=0; 
 if (data82<=(data82awal-ValueGelap)) then stp82:=1;  {detek hitam tampil putih} 
 if (data82>=(data82awal+ValueTerang)) then stp82:=2; {detek putih tampil hitam} 
 
 if (data83>=(data83awal-ValueKosong)) and (data83<=(data83awal+ValueKosong)) 
then stp83:=0; 
 if (data83<=(data83awal-ValueGelap)) then stp83:=1;  {detek hitam tampil putih} 
 if (data83>=(data83awal+ValueTerang)) then stp83:=2; {detek putih tampil hitam} 
 
 if (data84>=(data84awal-ValueKosong)) and (data84<=(data84awal+ValueKosong)) 
then stp84:=0; 
 if (data84<=(data84awal-ValueGelap)) then stp84:=1;  {detek hitam tampil putih} 
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 if (data84>=(data84awal+ValueTerang)) then stp84:=2; {detek putih tampil hitam} 
 
 if (data85>=(data85awal-ValueKosong)) and (data85<=(data85awal+ValueKosong)) 
then stp85:=0; 
 if (data85<=(data85awal-ValueGelap)) then stp85:=1;  {detek hitam tampil putih} 
 if (data85>=(data85awal+ValueTerang)) then stp85:=2; {detek putih tampil hitam} 
 
 if (data86>=(data86awal-ValueKosong)) and (data86<=(data86awal+ValueKosong)) 
then stp86:=0; 
 if (data86<=(data86awal-ValueGelap)) then stp86:=1;  {detek hitam tampil putih} 
 if (data86>=(data86awal+ValueTerang)) then stp86:=2; {detek putih tampil hitam} 
 
 if (data87>=(data87awal-ValueKosong)) and (data87<=(data87awal+ValueKosong)) 
then stp87:=0; 
 if (data87<=(data87awal-ValueGelap)) then stp87:=1;  {detek hitam tampil putih} 
 if (data87>=(data87awal+ValueTerang)) then stp87:=2; {detek putih tampil hitam} 
 
  
 if (data88>=(data88awal-ValueKosong)) and (data88<=(data88awal+ValueKosong)) 
then stp88:=0; 
 if (data88<=(data88awal-ValueGelap)) then stp88:=1;  {detek hitam tampil putih} 
 if (data88>=(data88awal+ValueTerang)) then stp88:=2; {detek putih tampil hitam} 
 
end; 
 
 
procedure TForm1.Timer1Timer(Sender: TObject); 
begin 
ValueKosong:=Strtoint(Edit1.Text); 
ValueGelap:=Strtoint(Edit2.Text); 
ValueTerang:=Strtoint(Edit3.Text); 
 
datars232:=com.read; 
if length(datars232)>17 then 
begin 
 if copy(datars232,1,1)='B' then 
 begin 
   if copy(datars232,2,1)='1' then 
   begin 
     data14:=(ord(datars232[3])); 
     data14:=data14+(ord(datars232[4])); 
     data13:=(ord(datars232[5])); 
     data13:=data13+(ord(datars232[6])); 
     data12:=(ord(datars232[7])); 
     data12:=data12+(ord(datars232[8])); 
     data11:=(ord(datars232[9])); 
     data11:=data11+(ord(datars232[10])); 
     data15:=(ord(datars232[11])); 
     data15:=data15+(ord(datars232[12])); 
     data16:=(ord(datars232[13])); 
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     data16:=data16+(ord(datars232[14])); 
     data17:=(ord(datars232[15])); 
     data17:=data17+(ord(datars232[16])); 
     data18:=(ord(datars232[17])); 
     data18:=data18+(ord(datars232[18])); 
 
     panel1.caption:=inttostr(data11)+' '+inttostr(data12)+' '+inttostr(data13)+' 
'+inttostr(data14)+' '+ 
     inttostr(data15)+' '+inttostr(data16)+' '+inttostr(data17)+' '+inttostr(data18)+' '; 
 
 
   end; 
   if copy(datars232,2,1)='2' then 
   begin 
     data24:=(ord(datars232[3])); 
     data24:=data24+(ord(datars232[4])); 
     data23:=(ord(datars232[5])); 
     data23:=data23+(ord(datars232[6])); 
     data22:=(ord(datars232[7])); 
     data22:=data22+(ord(datars232[8])); 
     data21:=(ord(datars232[9])); 
     data21:=data21+(ord(datars232[10])); 
     data25:=(ord(datars232[11])); 
     data25:=data25+(ord(datars232[12])); 
     data26:=(ord(datars232[13])); 
     data26:=data26+(ord(datars232[14])); 
     data27:=(ord(datars232[15])); 
     data27:=data27+(ord(datars232[16])); 
     data28:=(ord(datars232[17])); 
     data28:=data28+(ord(datars232[18])); 
 
     panel2.caption:=inttostr(data21)+' '+inttostr(data22)+' '+inttostr(data23)+' 
'+inttostr(data24)+' '+ 
     inttostr(data25)+' '+inttostr(data26)+' '+inttostr(data27)+' '+inttostr(data28)+' '; 
 
 
   end; 
   if copy(datars232,2,1)='3' then 
   begin 
     data34:=(ord(datars232[3])); 
     data34:=data34+(ord(datars232[4])); 
     data33:=(ord(datars232[5])); 
     data33:=data33+(ord(datars232[6])); 
     data32:=(ord(datars232[7])); 
     data32:=data32+(ord(datars232[8])); 
     data31:=(ord(datars232[9])); 
     data31:=data31+(ord(datars232[10])); 
     data35:=(ord(datars232[11])); 
     data35:=data35+(ord(datars232[12])); 
     data36:=(ord(datars232[13])); 
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     data36:=data36+(ord(datars232[14])); 
     data37:=(ord(datars232[15])); 
     data37:=data37+(ord(datars232[16])); 
     data38:=(ord(datars232[17])); 
     data38:=data38+(ord(datars232[18])); 
 
     panel3.caption:=inttostr(data31)+' '+inttostr(data32)+' '+inttostr(data33)+' 
'+inttostr(data34)+' '+ 
     inttostr(data35)+' '+inttostr(data36)+' '+inttostr(data37)+' '+inttostr(data38)+' '; 
 
   end; 
   if copy(datars232,2,1)='4' then 
   begin 
     data44:=(ord(datars232[3])); 
     data44:=data44+(ord(datars232[4])); 
     data43:=(ord(datars232[5])); 
     data43:=data43+(ord(datars232[6])); 
     data42:=(ord(datars232[7])); 
     data42:=data42+(ord(datars232[8])); 
     data41:=(ord(datars232[9])); 
     data41:=data41+(ord(datars232[10])); 
     data45:=(ord(datars232[11])); 
     data45:=data45+(ord(datars232[12])); 
     data46:=(ord(datars232[13])); 
     data46:=data46+(ord(datars232[14])); 
     data47:=(ord(datars232[15])); 
     data47:=data47+(ord(datars232[16])); 
     data48:=(ord(datars232[17])); 
     data48:=data48+(ord(datars232[18])); 
 
     panel4.caption:=inttostr(data41)+' '+inttostr(data42)+' '+inttostr(data43)+' 
'+inttostr(data44)+' '+ 
     inttostr(data45)+' '+inttostr(data46)+' '+inttostr(data47)+' '+inttostr(data48)+' '; 
   end; 
   if copy(datars232,2,1)='5' then 
   begin 
     data54:=(ord(datars232[3])); 
     data54:=data54+(ord(datars232[4])); 
     data53:=(ord(datars232[5])); 
     data53:=data53+(ord(datars232[6])); 
     data52:=(ord(datars232[7])); 
     data52:=data52+(ord(datars232[8])); 
     data51:=(ord(datars232[9])); 
     data51:=data51+(ord(datars232[10])); 
     data55:=(ord(datars232[11])); 
     data55:=data55+(ord(datars232[12])); 
     data56:=(ord(datars232[13])); 
     data56:=data56+(ord(datars232[14])); 
     data57:=(ord(datars232[15])); 
     data57:=data57+(ord(datars232[16])); 
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     data58:=(ord(datars232[17])); 
     data58:=data58+(ord(datars232[18])); 
 
     panel5.caption:=inttostr(data51)+' '+inttostr(data52)+' '+inttostr(data53)+' 
'+inttostr(data54)+' '+ 
     inttostr(data55)+' '+inttostr(data56)+' '+inttostr(data57)+' '+inttostr(data58)+' '; 
   end; 
   if copy(datars232,2,1)='6' then 
   begin 
     data64:=(ord(datars232[3])); 
     data64:=data64+(ord(datars232[4])); 
     data63:=(ord(datars232[5])); 
     data63:=data63+(ord(datars232[6])); 
     data62:=(ord(datars232[7])); 
     data62:=data62+(ord(datars232[8])); 
     data61:=(ord(datars232[9])); 
     data61:=data61+(ord(datars232[10])); 
     data65:=(ord(datars232[11])); 
     data65:=data65+(ord(datars232[12])); 
     data66:=(ord(datars232[13])); 
     data66:=data66+(ord(datars232[14])); 
     data67:=(ord(datars232[15])); 
     data67:=data67+(ord(datars232[16])); 
     data68:=(ord(datars232[17])); 
     data68:=data68+(ord(datars232[18])); 
 
     panel6.caption:=inttostr(data61)+' '+inttostr(data62)+' '+inttostr(data63)+' 
'+inttostr(data64)+' '+ 
     inttostr(data65)+' '+inttostr(data66)+' '+inttostr(data67)+' '+inttostr(data68)+' '; 
   end; 
   if copy(datars232,2,1)='7' then 
   begin 
     data74:=(ord(datars232[3])); 
     data74:=data74+(ord(datars232[4])); 
     data73:=(ord(datars232[5])); 
     data73:=data73+(ord(datars232[6])); 
     data72:=(ord(datars232[7])); 
     data72:=data72+(ord(datars232[8])); 
     data71:=(ord(datars232[9])); 
     data71:=data71+(ord(datars232[10])); 
     data75:=(ord(datars232[11])); 
     data75:=data75+(ord(datars232[12])); 
     data76:=(ord(datars232[13])); 
     data76:=data76+(ord(datars232[14])); 
     data77:=(ord(datars232[15])); 
     data77:=data77+(ord(datars232[16])); 
     data78:=(ord(datars232[17])); 
     data78:=data78+(ord(datars232[18])); 
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     panel7.caption:=inttostr(data71)+' '+inttostr(data72)+' '+inttostr(data73)+' 
'+inttostr(data74)+' '+ 
     inttostr(data75)+' '+inttostr(data76)+' '+inttostr(data77)+' '+inttostr(data78)+' '; 
   end; 
   if copy(datars232,2,1)='8' then 
   begin 
     data84:=(ord(datars232[3])); 
     data84:=data84+(ord(datars232[4])); 
     data83:=(ord(datars232[5])); 
     data83:=data83+(ord(datars232[6])); 
     data82:=(ord(datars232[7])); 
     data82:=data82+(ord(datars232[8])); 
     data81:=(ord(datars232[9])); 
     data81:=data81+(ord(datars232[10])); 
     data85:=(ord(datars232[11])); 
     data85:=data85+(ord(datars232[12])); 
     data86:=(ord(datars232[13])); 
     data86:=data86+(ord(datars232[14])); 
     data87:=(ord(datars232[15])); 
     data87:=data87+(ord(datars232[16])); 
     data88:=(ord(datars232[17])); 
     data88:=data88+(ord(datars232[18])); 
 
     panel8.caption:=inttostr(data81)+' '+inttostr(data82)+' '+inttostr(data83)+' 
'+inttostr(data84)+' '+ 
     inttostr(data85)+' '+inttostr(data86)+' '+inttostr(data87)+' '+inttostr(data88)+' '; 
   end; 
 end; 
end; 
 
cekwarna; 
 
 
{0=kosong 1=putih 2=hitam} 
{baris ke 1} 
if stp11=0 then p11.backcolor:=clAqua; 
if stp11=1 then p11.backcolor:=clwhite; 
if stp11=2 then p11.backcolor:=clblack; 
 
if stp12=0 then p12.backcolor:=clAqua; 
if stp12=1 then p12.backcolor:=clwhite; 
if stp12=2 then p12.backcolor:=clblack; 
 
if stp13=0 then p13.backcolor:=clAqua; 
if stp13=1 then p13.backcolor:=clwhite; 
if stp13=2 then p13.backcolor:=clblack; 
 
if stp14=0 then p14.backcolor:=clAqua; 
if stp14=1 then p14.backcolor:=clwhite; 
if stp14=2 then p14.backcolor:=clblack; 
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if stp15=0 then p15.backcolor:=clAqua; 
if stp15=1 then p15.backcolor:=clwhite; 
if stp15=2 then p15.backcolor:=clblack; 
 
if stp16=0 then p16.backcolor:=clAqua; 
if stp16=1 then p16.backcolor:=clwhite; 
if stp16=2 then p16.backcolor:=clblack; 
 
if stp17=0 then p17.backcolor:=clAqua; 
if stp17=1 then p17.backcolor:=clwhite; 
if stp17=2 then p17.backcolor:=clblack; 
 
if stp18=0 then p18.backcolor:=clAqua; 
if stp18=1 then p18.backcolor:=clwhite; 
if stp18=2 then p18.backcolor:=clblack; 
 
{baris ke 2} 
if stp21=0 then p21.backcolor:=clAqua; 
if stp21=1 then p21.backcolor:=clwhite; 
if stp21=2 then p21.backcolor:=clblack; 
 
if stp22=0 then p22.backcolor:=clAqua; 
if stp22=1 then p22.backcolor:=clwhite; 
if stp22=2 then p22.backcolor:=clblack; 
 
if stp23=0 then p23.backcolor:=clAqua; 
if stp23=1 then p23.backcolor:=clwhite; 
if stp23=2 then p23.backcolor:=clblack; 
 
if stp24=0 then p24.backcolor:=clAqua; 
if stp24=1 then p24.backcolor:=clwhite; 
if stp24=2 then p24.backcolor:=clblack; 
 
if stp25=0 then p25.backcolor:=clAqua; 
if stp25=1 then p25.backcolor:=clwhite; 
if stp25=2 then p25.backcolor:=clblack; 
 
if stp26=0 then p26.backcolor:=clAqua; 
if stp26=1 then p26.backcolor:=clwhite; 
if stp26=2 then p26.backcolor:=clblack; 
 
if stp27=0 then p27.backcolor:=clAqua; 
if stp27=1 then p27.backcolor:=clwhite; 
if stp27=2 then p27.backcolor:=clblack; 
 
if stp28=0 then p28.backcolor:=clAqua; 
if stp28=1 then p28.backcolor:=clwhite; 
if stp28=2 then p28.backcolor:=clblack; 
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{baris ke 3} 
if stp31=0 then p31.backcolor:=clAqua; 
if stp31=1 then p31.backcolor:=clwhite; 
if stp31=2 then p31.backcolor:=clblack; 
 
if stp32=0 then p32.backcolor:=clAqua; 
if stp32=1 then p32.backcolor:=clwhite; 
if stp32=2 then p32.backcolor:=clblack; 
 
if stp33=0 then p33.backcolor:=clAqua; 
if stp33=1 then p33.backcolor:=clwhite; 
if stp33=2 then p33.backcolor:=clblack; 
 
if stp34=0 then p34.backcolor:=clAqua; 
if stp34=1 then p34.backcolor:=clwhite; 
if stp34=2 then p34.backcolor:=clblack; 
 
if stp35=0 then p35.backcolor:=clAqua; 
if stp35=1 then p35.backcolor:=clwhite; 
if stp35=2 then p35.backcolor:=clblack; 
 
if stp36=0 then p36.backcolor:=clAqua; 
if stp36=1 then p36.backcolor:=clwhite; 
if stp36=2 then p36.backcolor:=clblack; 
 
if stp37=0 then p37.backcolor:=clAqua; 
if stp37=1 then p37.backcolor:=clwhite; 
if stp37=2 then p37.backcolor:=clblack; 
 
if stp38=0 then p38.backcolor:=clAqua; 
if stp38=1 then p38.backcolor:=clwhite; 
if stp38=2 then p38.backcolor:=clblack; 
 
 
{baris ke 4} 
if stp41=0 then p41.backcolor:=clAqua; 
if stp41=1 then p41.backcolor:=clwhite; 
if stp41=2 then p41.backcolor:=clblack; 
 
if stp42=0 then p42.backcolor:=clAqua; 
if stp42=1 then p42.backcolor:=clwhite; 
if stp42=2 then p42.backcolor:=clblack; 
 
if stp43=0 then p43.backcolor:=clAqua; 
if stp43=1 then p43.backcolor:=clwhite; 
if stp43=2 then p43.backcolor:=clblack; 
 
if stp44=0 then p44.backcolor:=clAqua; 
if stp44=1 then p44.backcolor:=clwhite; 
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if stp44=2 then p44.backcolor:=clblack; 
 
if stp45=0 then p45.backcolor:=clAqua; 
if stp45=1 then p45.backcolor:=clwhite; 
if stp45=2 then p45.backcolor:=clblack; 
 
if stp46=0 then p46.backcolor:=clAqua; 
if stp46=1 then p46.backcolor:=clwhite; 
if stp46=2 then p46.backcolor:=clblack; 
 
if stp47=0 then p47.backcolor:=clAqua; 
if stp47=1 then p47.backcolor:=clwhite; 
if stp47=2 then p47.backcolor:=clblack; 
 
if stp48=0 then p48.backcolor:=clAqua; 
if stp48=1 then p48.backcolor:=clwhite; 
if stp48=2 then p48.backcolor:=clblack; 
 
 
{baris ke 5} 
if stp51=0 then p51.backcolor:=clAqua; 
if stp51=1 then p51.backcolor:=clwhite; 
if stp51=2 then p51.backcolor:=clblack; 
 
if stp52=0 then p52.backcolor:=clAqua; 
if stp52=1 then p52.backcolor:=clwhite; 
if stp52=2 then p52.backcolor:=clblack; 
 
if stp53=0 then p53.backcolor:=clAqua; 
if stp53=1 then p53.backcolor:=clwhite; 
if stp53=2 then p53.backcolor:=clblack; 
 
if stp54=0 then p54.backcolor:=clAqua; 
if stp54=1 then p54.backcolor:=clwhite; 
if stp54=2 then p54.backcolor:=clblack; 
 
if stp55=0 then p55.backcolor:=clAqua; 
if stp55=1 then p55.backcolor:=clwhite; 
if stp55=2 then p55.backcolor:=clblack; 
 
if stp56=0 then p56.backcolor:=clAqua; 
if stp56=1 then p56.backcolor:=clwhite; 
if stp56=2 then p56.backcolor:=clblack; 
 
if stp57=0 then p57.backcolor:=clAqua; 
if stp57=1 then p57.backcolor:=clwhite; 
if stp57=2 then p57.backcolor:=clblack; 
 
if stp58=0 then p58.backcolor:=clAqua; 
if stp58=1 then p58.backcolor:=clwhite; 
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if stp58=2 then p58.backcolor:=clblack; 
 
 
{baris ke 6} 
if stp61=0 then p61.backcolor:=clAqua; 
if stp61=1 then p61.backcolor:=clwhite; 
if stp61=2 then p61.backcolor:=clblack; 
 
if stp62=0 then p62.backcolor:=clAqua; 
if stp62=1 then p62.backcolor:=clwhite; 
if stp62=2 then p62.backcolor:=clblack; 
 
if stp63=0 then p63.backcolor:=clAqua; 
if stp63=1 then p63.backcolor:=clwhite; 
if stp63=2 then p63.backcolor:=clblack; 
 
if stp64=0 then p64.backcolor:=clAqua; 
if stp64=1 then p64.backcolor:=clwhite; 
if stp64=2 then p64.backcolor:=clblack; 
 
if stp65=0 then p65.backcolor:=clAqua; 
if stp65=1 then p65.backcolor:=clwhite; 
if stp65=2 then p65.backcolor:=clblack; 
 
if stp66=0 then p66.backcolor:=clAqua; 
if stp66=1 then p66.backcolor:=clwhite; 
if stp66=2 then p66.backcolor:=clblack; 
 
if stp67=0 then p67.backcolor:=clAqua; 
if stp67=1 then p67.backcolor:=clwhite; 
if stp67=2 then p67.backcolor:=clblack; 
 
if stp68=0 then p68.backcolor:=clAqua; 
if stp68=1 then p68.backcolor:=clwhite; 
if stp68=2 then p68.backcolor:=clblack; 
 
 
{baris ke 7} 
if stp71=0 then p71.backcolor:=clAqua; 
if stp71=1 then p71.backcolor:=clwhite; 
if stp71=2 then p71.backcolor:=clblack; 
 
if stp72=0 then p72.backcolor:=clAqua; 
if stp72=1 then p72.backcolor:=clwhite; 
if stp72=2 then p72.backcolor:=clblack; 
 
if stp73=0 then p73.backcolor:=clAqua; 
if stp73=1 then p73.backcolor:=clwhite; 
if stp73=2 then p73.backcolor:=clblack; 
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if stp74=0 then p74.backcolor:=clAqua; 
if stp74=1 then p74.backcolor:=clwhite; 
if stp74=2 then p74.backcolor:=clblack; 
 
if stp75=0 then p75.backcolor:=clAqua; 
if stp75=1 then p75.backcolor:=clwhite; 
if stp75=2 then p75.backcolor:=clblack; 
 
if stp76=0 then p76.backcolor:=clAqua; 
if stp76=1 then p76.backcolor:=clwhite; 
if stp76=2 then p76.backcolor:=clblack; 
 
if stp77=0 then p77.backcolor:=clAqua; 
if stp77=1 then p77.backcolor:=clwhite; 
if stp77=2 then p77.backcolor:=clblack; 
 
if stp78=0 then p78.backcolor:=clAqua; 
if stp78=1 then p78.backcolor:=clwhite; 
if stp78=2 then p78.backcolor:=clblack; 
 
{baris ke 8} 
if stp81=0 then p81.backcolor:=clAqua; 
if stp81=1 then p81.backcolor:=clwhite; 
if stp81=2 then p81.backcolor:=clblack; 
 
if stp82=0 then p82.backcolor:=clAqua; 
if stp82=1 then p82.backcolor:=clwhite; 
if stp82=2 then p82.backcolor:=clblack; 
 
if stp83=0 then p83.backcolor:=clAqua; 
if stp83=1 then p83.backcolor:=clwhite; 
if stp83=2 then p83.backcolor:=clblack; 
 
if stp84=0 then p84.backcolor:=clAqua; 
if stp84=1 then p84.backcolor:=clwhite; 
if stp84=2 then p84.backcolor:=clblack; 
 
if stp85=0 then p85.backcolor:=clAqua; 
if stp85=1 then p85.backcolor:=clwhite; 
if stp85=2 then p85.backcolor:=clblack; 
 
if stp86=0 then p86.backcolor:=clAqua; 
if stp86=1 then p86.backcolor:=clwhite; 
if stp86=2 then p86.backcolor:=clblack; 
 
if stp87=0 then p87.backcolor:=clAqua; 
if stp87=1 then p87.backcolor:=clwhite; 
if stp87=2 then p87.backcolor:=clblack; 
 
if stp88=0 then p88.backcolor:=clAqua; 
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if stp88=1 then p88.backcolor:=clwhite; 
if stp88=2 then p88.backcolor:=clblack; 
 
 
end; 
 
procedure TForm1.Timer2Timer(Sender: TObject); 
begin 
datars232:=com.read; 
hitung:=hitung+1; 
if hitung=40 then 
begin 
 timer2.Enabled:=false; 
 timer1.enabled:=true; 
 pkalibrasi.Visible:=false; 
end; 
if length(datars232)>17 then 
begin 
 if copy(datars232,1,1)='B' then 
 begin 
   if copy(datars232,2,1)='1' then 
   begin 
     data14awal:=(ord(datars232[3])); 
     data14awal:=data14awal+(ord(datars232[4])); 
     data13awal:=(ord(datars232[5])); 
     data13awal:=data13awal+(ord(datars232[6])); 
     data12awal:=(ord(datars232[7])); 
     data12awal:=data12awal+(ord(datars232[8])); 
     data11awal:=(ord(datars232[9])); 
     data11awal:=data11awal+(ord(datars232[10])); 
     data15awal:=(ord(datars232[11])); 
     data15awal:=data15awal+(ord(datars232[12])); 
     data16awal:=(ord(datars232[13])); 
     data16awal:=data16awal+(ord(datars232[14])); 
     data17awal:=(ord(datars232[15])); 
     data17awal:=data17awal+(ord(datars232[16])); 
     data18awal:=(ord(datars232[17])); 
     data18awal:=data18awal+(ord(datars232[18])); 
 
     panel1.caption:=inttostr(data11)+' '+inttostr(data12)+' '+inttostr(data13)+' 
'+inttostr(data14)+' '+ 
     inttostr(data15)+' '+inttostr(data16)+' '+inttostr(data17)+' '+inttostr(data18)+' '; 
   end; 
   if copy(datars232,2,1)='2' then 
   begin 
     data24awal:=(ord(datars232[3])); 
     data24awal:=data24awal+(ord(datars232[4])); 
     data23awal:=(ord(datars232[5])); 
     data23awal:=data23awal+(ord(datars232[6])); 
     data22awal:=(ord(datars232[7])); 
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     data22awal:=data22awal+(ord(datars232[8])); 
     data21awal:=(ord(datars232[9])); 
     data21awal:=data21awal+(ord(datars232[10])); 
     data25awal:=(ord(datars232[11])); 
     data25awal:=data25awal+(ord(datars232[12])); 
     data26awal:=(ord(datars232[13])); 
     data26awal:=data26awal+(ord(datars232[14])); 
     data27awal:=(ord(datars232[15])); 
     data27awal:=data27awal+(ord(datars232[16])); 
     data28awal:=(ord(datars232[17])); 
     data28awal:=data28awal+(ord(datars232[18])); 
 
     panel2.caption:=inttostr(data21)+' '+inttostr(data22)+' '+inttostr(data23)+' 
'+inttostr(data24)+' '+ 
     inttostr(data25)+' '+inttostr(data26)+' '+inttostr(data27)+' '+inttostr(data28)+' '; 
 
   end; 
   if copy(datars232,2,1)='3' then 
   begin 
     data34awal:=(ord(datars232[3])); 
     data34awal:=data34awal+(ord(datars232[4])); 
     data33awal:=(ord(datars232[5])); 
     data33awal:=data33awal+(ord(datars232[6])); 
     data32awal:=(ord(datars232[7])); 
     data32awal:=data32awal+(ord(datars232[8])); 
     data31awal:=(ord(datars232[9])); 
     data31awal:=data31awal+(ord(datars232[10])); 
     data35awal:=(ord(datars232[11])); 
     data35awal:=data35awal+(ord(datars232[12])); 
     data36awal:=(ord(datars232[13])); 
     data36awal:=data36awal+(ord(datars232[14])); 
     data37awal:=(ord(datars232[15])); 
     data37awal:=data37awal+(ord(datars232[16])); 
     data38awal:=(ord(datars232[17])); 
     data38awal:=data38awal+(ord(datars232[18])); 
 
     panel3.caption:=inttostr(data31)+' '+inttostr(data32)+' '+inttostr(data33)+' 
'+inttostr(data34)+' '+ 
     inttostr(data35)+' '+inttostr(data36)+' '+inttostr(data37)+' '+inttostr(data38)+' '; 
   end; 
   if copy(datars232,2,1)='4' then 
   begin 
     data44awal:=(ord(datars232[3])); 
     data44awal:=data44awal+(ord(datars232[4])); 
     data43awal:=(ord(datars232[5])); 
     data43awal:=data43awal+(ord(datars232[6])); 
     data42awal:=(ord(datars232[7])); 
     data42awal:=data42awal+(ord(datars232[8])); 
     data41awal:=(ord(datars232[9])); 
     data41awal:=data41awal+(ord(datars232[10])); 
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     data45awal:=(ord(datars232[11])); 
     data45awal:=data45awal+(ord(datars232[12])); 
     data46awal:=(ord(datars232[13])); 
     data46awal:=data46awal+(ord(datars232[14])); 
     data47awal:=(ord(datars232[15])); 
     data47awal:=data47awal+(ord(datars232[16])); 
     data48awal:=(ord(datars232[17])); 
     data48awal:=data48awal+(ord(datars232[18])); 
 
     panel4.caption:=inttostr(data41)+' '+inttostr(data42)+' '+inttostr(data43)+' 
'+inttostr(data44)+' '+ 
     inttostr(data45)+' '+inttostr(data46)+' '+inttostr(data47)+' '+inttostr(data48)+' '; 
   end; 
   if copy(datars232,2,1)='5' then 
   begin 
     data54awal:=(ord(datars232[3])); 
     data54awal:=data54awal+(ord(datars232[4])); 
     data53awal:=(ord(datars232[5])); 
     data53awal:=data53awal+(ord(datars232[6])); 
     data52awal:=(ord(datars232[7])); 
     data52awal:=data52awal+(ord(datars232[8])); 
     data51awal:=(ord(datars232[9])); 
     data51awal:=data51awal+(ord(datars232[10])); 
     data55awal:=(ord(datars232[11])); 
     data55awal:=data55awal+(ord(datars232[12])); 
     data56awal:=(ord(datars232[13])); 
     data56awal:=data56awal+(ord(datars232[14])); 
     data57awal:=(ord(datars232[15])); 
     data57awal:=data57awal+(ord(datars232[16])); 
     data58awal:=(ord(datars232[17])); 
     data58awal:=data58awal+(ord(datars232[18])); 
 
     panel5.caption:=inttostr(data51)+' '+inttostr(data52)+' '+inttostr(data53)+' 
'+inttostr(data54)+' '+ 
     inttostr(data55)+' '+inttostr(data56)+' '+inttostr(data57)+' '+inttostr(data58)+' '; 
   end; 
   if copy(datars232,2,1)='6' then 
   begin 
     data64awal:=(ord(datars232[3])); 
     data64awal:=data64awal+(ord(datars232[4])); 
     data63awal:=(ord(datars232[5])); 
     data63awal:=data63awal+(ord(datars232[6])); 
     data62awal:=(ord(datars232[7])); 
     data62awal:=data62awal+(ord(datars232[8])); 
     data61awal:=(ord(datars232[9])); 
     data61awal:=data61awal+(ord(datars232[10])); 
     data65awal:=(ord(datars232[11])); 
     data65awal:=data65awal+(ord(datars232[12])); 
     data66awal:=(ord(datars232[13])); 
     data66awal:=data66awal+(ord(datars232[14])); 
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     data67awal:=(ord(datars232[15])); 
     data67awal:=data67awal+(ord(datars232[16])); 
     data68awal:=(ord(datars232[17])); 
     data68awal:=data68awal+(ord(datars232[18])); 
 
     panel6.caption:=inttostr(data61)+' '+inttostr(data62)+' '+inttostr(data63)+' 
'+inttostr(data64)+' '+ 
     inttostr(data65)+' '+inttostr(data66)+' '+inttostr(data67)+' '+inttostr(data68)+' '; 
   end; 
   if copy(datars232,2,1)='7' then 
   begin 
     data74awal:=(ord(datars232[3])); 
     data74awal:=data74awal+(ord(datars232[4])); 
     data73awal:=(ord(datars232[5])); 
     data73awal:=data73awal+(ord(datars232[6])); 
     data72awal:=(ord(datars232[7])); 
     data72awal:=data72awal+(ord(datars232[8])); 
     data71awal:=(ord(datars232[9])); 
     data71awal:=data71awal+(ord(datars232[10])); 
     data75awal:=(ord(datars232[11])); 
     data75awal:=data75awal+(ord(datars232[12])); 
     data76awal:=(ord(datars232[13])); 
     data76awal:=data76awal+(ord(datars232[14])); 
     data77awal:=(ord(datars232[15])); 
     data77awal:=data77awal+(ord(datars232[16])); 
     data78awal:=(ord(datars232[17])); 
     data78awal:=data78awal+(ord(datars232[18])); 
 
     panel7.caption:=inttostr(data71)+' '+inttostr(data72)+' '+inttostr(data73)+' 
'+inttostr(data74)+' '+ 
     inttostr(data75)+' '+inttostr(data76)+' '+inttostr(data77)+' '+inttostr(data78)+' '; 
   end; 
   if copy(datars232,2,1)='8' then 
   begin 
     data84awal:=(ord(datars232[3])); 
     data84awal:=data84awal+(ord(datars232[4])); 
     data83awal:=(ord(datars232[5])); 
     data83awal:=data83awal+(ord(datars232[6])); 
     data82awal:=(ord(datars232[7])); 
     data82awal:=data82awal+(ord(datars232[8])); 
     data81awal:=(ord(datars232[9])); 
     data81awal:=data81awal+(ord(datars232[10])); 
     data85awal:=(ord(datars232[11])); 
     data85awal:=data85awal+(ord(datars232[12])); 
     data86awal:=(ord(datars232[13])); 
     data86awal:=data86awal+(ord(datars232[14])); 
     data87awal:=(ord(datars232[15])); 
     data87awal:=data87awal+(ord(datars232[16])); 
     data88awal:=(ord(datars232[17])); 
     data88awal:=data88awal+(ord(datars232[18])); 
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     panel8.caption:=inttostr(data81)+' '+inttostr(data82)+' '+inttostr(data83)+' 
'+inttostr(data84)+' '+ 
     inttostr(data85)+' '+inttostr(data86)+' '+inttostr(data87)+' '+inttostr(data88)+' '; 
   end; 
 end; 
end; 
 
end; 
 
procedure TForm1.BitBtn2Click(Sender: TObject); 
begin 
pkalibrasi.visible:=true; 
hitung:=0; 
timer1.enabled:=false; 
timer2.enabled:=true; 
end; 
 
end. 
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LISTING PROGRAM AVR STUDIO 4 

 
.include "c:\avr\m16def.inc" 
 
.equ sensorkolom1  =PC0 
.equ sensorkolom2  =PC1 
.equ sensorkolom3  =PC2 
.equ sensorkolom4  =PC3 
.equ sensorkolom5  =PC4 
.equ sensorkolom6  =PC5 
.equ sensorkolom7  =PC6 
.equ sensorkolom8  =PC7 
 
.def temp1 =r3 
.def temp2 =r4 
 
 
.def rlpm = R0 
 
.def rbin1L = R10 
.def rbin1H = R11 
.def rbin2L = R12 
.def rbin2H = R13 
 
.def mpr  = R16 
.def var1 = R17 
.def var2 = R18 
.def var3 = R19 
.def temp1 =R20 
.def temp2 =R21 
 
.equ fclock = 11059200 
.equ baud_rate =9600 
.equ ubbr_value =(fclock/(16*baud_rate))-1 
 
 
.dseg 
dataADCH: .byte 1 
dataADCL: .byte 1 
dataADC: .byte 1 
 
.cseg 
.org $0000 
rjmp start 
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;------------------------------------------------------------------------- 
;Start of program 
start:  ldi mpr,low(RAMEND) 
  out SPL,mpr 
  ldi mpr,high(RAMEND) 
  out SPH,mpr 
  ldi mpr,ubbr_value  ;baud generator 
  out UBRRL,mpr  ;set divider 
  ldi mpr,0b00011000 ;enable TX and RX 
  out UCR,mpr  ;to UART Control Register 
 
 
;PORTC  --IIIIII 
  ldi mpr,0b11111111 
  out DDRC,mpr 
  ldi mpr,0b00000000 ;cut pull-up input 
  out PORTC,mpr 
 
;PORTD  IIIOOOIO 
  ldi mpr,0b00011101 
  out DDRD,mpr 
  ldi mpr,0b11100010 ;pull-up input 
  out PORTD,mpr 
 
  sbi PORTD,4 
 
 
  ldi var1,2 
delaystartup:  
  rcall delay500ms 
  dec var1 
  cpi var1,0 
  brne delaystartup 
 
intro:   
;  ldi mpr,12 
;  rcall txchar 
;  ldi ZH,high(adcparstr*2) 
;  ldi ZL,low(adcparstr*2) 
;  rcall txstr 
 
  ldi mpr,0b10000010 ;set ADC enable 
  out ADCSR,mpr 
 
mainloop:  
  rcall PembacaanKolom1 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom2 
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  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom3 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom4 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom5 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom6 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom7 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall PembacaanKolom8 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
  rcall delaykeypad 
 
  rjmp mainloop 
 
 
 
PembacaanKolom1: 
 
  ldi mpr,0x01 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'1' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
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  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom2: 
 
  ldi mpr,0x02 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'2' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom3: 
 
  ldi mpr,0x04 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'3' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom4: 
 
  ldi mpr,0x08 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
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  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'4' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom5: 
 
  ldi mpr,0x10 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'5' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom6: 
 
  ldi mpr,0x20 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'6' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
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  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom7: 
 
  ldi mpr,0x40 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'7' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
PembacaanKolom8: 
 
  ldi mpr,0x80 
  out PORTC,mpr 
  rcall delaykeypad 
  rcall delaykeypad 
 
  ldi mpr,'B' 
  rcall txchar 
  ldi mpr,'8' 
  rcall txchar 
 
  rcall BACAADC 
 
  ldi  mpr,0x0a 
  rcall txchar 
  ldi  mpr,0x0d 
  rcall txchar 
  ret 
 
BACAADC: 
_readadc01:  
  ldi mpr,0b01000000 ;set ADMUX int ref ch0 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
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_readadc11:  
  ldi mpr,0b01000001 ;set ADMUX int ref ch1 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
_readadc21:  
  ldi mpr,0b01000010 ;set ADMUX int ref ch2 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
_readadc31:  
  ldi mpr,0b01000011 ;set ADMUX int ref ch3 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
_readadc41:  
  ldi mpr,0b01000100 ;set ADMUX int ref ch4 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
_readadc51:  
  ldi mpr,0b01000101 ;set ADMUX int ref ch5 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
 
_readadc61:  
  ldi mpr,0b01000110 ;set ADMUX int ref ch6 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
_readadc71:  
  ldi mpr,0b01000111 ;set ADMUX int ref ch7 
  out ADMUX,mpr 
  rcall readadcave 
  rcall sendvalue 
  ret 
 
 
 
adcparstr: .db "ADC parameter :",13,10,0 
 
 
 
 
;--------------- 
;Subroutine for string transfer 
txstr:  sbis USR,UDRE  ;wait Tx buff empty 
  rjmp txstr 
  lpm   ;read next char from prog mem 
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  and rlpm,rlpm  ;null = end of string 
  brne txsend 
  ret 
txsend:  lpm   ;read the same char again 
  out UDR,rlpm  ;Tx character read 
  adiw ZL,1  ;point to next char in memory 
  rjmp txstr 
 
;--------------- 
;Transmit character 
txchar:  sbis USR,UDRE 
  rjmp txchar 
  out UDR,mpr 
  ret 
 
;--------------- 
;Receive character 
rxchar:  sbis USR,RXC 
  rjmp rxchar 
  in mpr,UDR 
  ret 
 
;--------------- 
;Read ADC (var2 + 1) times and get average 
readadcave: sbi ADCSR,ADSC 
  ldi var2,3 
 
_adcave1: sbis ADCSR,ADIF 
  rjmp _adcave1 
  sbi ADCSR,ADIF  ;clear flag by setting bit 
  in mpr,ADCL 
  mov rbin2L,mpr 
  in mpr,ADCH 
  mov rbin2H,mpr 
 
_adcave2: sbi ADCSR,ADSC 
_adcave3: sbis ADCSR,ADIF 
  rjmp _adcave3 
  sbi ADCSR,ADIF  ;clear flag by setting bit 
  in mpr,ADCL 
  mov rbin1L,mpr 
  in mpr,ADCH 
  mov rbin1H,mpr 
 
  add rbin2L,rbin1L ;add adc(n)+adc(n-1) 
  adc rbin2H,rbin1H 
  dec var2 
  brne _adcave2 
  lsr rbin2H 
  ror rbin2L 
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  lsr rbin2H 
  ror rbin2L 
_adcend: mov rbin1H,rbin2H 
  mov rbin1L,rbin2L 
 
 
  in   TEMP1,ADCL  ; Read 10 bit ADC value  
  in   TEMP2,ADCH  
  ror  TEMP2   ; Divide ADC value by 4  
  ror  TEMP1 
  ror  TEMP2  
  ror  TEMP1 
  sts  dataADC,temp1  
  ret 
 
 
 
;--------------- 
;ASCII to 2HEX 
ascii2hex: push mpr 
  push mpr 
  swap mpr 
  andi mpr,0x0F 
  cpi mpr,10  ;nibble > 9? 
  brcs _ascii2hex1 ;no 
  ldi var1,7  ;add 7 to get hex A to F 
  add mpr,var1 
_ascii2hex1: ldi var1,'0' 
  add mpr,var1 
  rcall txchar 
  pop mpr 
  andi mpr,0x0F 
  cpi mpr,10  ;nibble > 9? 
  brcs _ascii2hex2 ;no 
  ldi var1,7  ;add 7 to get hex A to F 
  add mpr,var1 
_ascii2hex2: ldi var1,'0' 
  add mpr,var1 
  rcall txchar 
  pop mpr 
  ret 
 
;--------------- 
;Delay 500ms @8mhz 
delay500ms: push R23 
  push R24 
  push R25 
  ldi R23,0x6B 
_wg500loop0: ldi R24,0x46 
_wg500loop1: ldi R25,0xB1 
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_wg500loop2: dec R25 
  brne _wg500loop2 
  dec R24 
  brne _wg500loop1 
  dec R23 
  brne _wg500loop0 
  pop R25 
  pop R24 
  pop R23 
  ret 
 
;--------------- 
;Bin2ToBCD5 
;converts a 16-bit-binary to a 5-digit-BCD 
;in rbin1H:rbin1L 
 
sendvalue:  
;  mov mpr,rbin1H 
;  rcall txchar 
;  mov mpr,rbin1L 
 
  ldi  mpr,1 
  rcall txchar 
  lds  mpr,dataadc 
  rcall  txchar 
  ret 
 
;sendvalue: 
bin2tobcd5: push rbin1H  ;save number 
  push rbin1L 
  ldi mpr,high(10000) ;start with 10.000 
  mov rbin2H,mpr 
  ldi mpr,low(10000) 
  mov rbin2L,mpr 
  rcall bin2todigit ;calculate digit 
 
  ldi mpr,high(1000) ;next with 1.000 
  mov rbin2H,mpr 
  ldi mpr,low(1000) 
  mov rbin2L,mpr 
  rcall bin2todigit ;calculate digit 
  rcall txchar 
 
  ldi mpr,high(100) ;next with 100 
  mov rbin2H,mpr 
  ldi mpr,low(100) 
  mov rbin2L,mpr 
  rcall bin2todigit ;calculate digit 
  rcall txchar 
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  ldi mpr,high(10) ;next with 10 
  mov rbin2H,mpr 
  ldi mpr,low(10) 
  mov rbin2L,mpr 
  rcall bin2todigit ;calculate digit 
  rcall txchar 
  mov mpr,rbin1L  ;remainder are ones 
  ori mpr,0x30 
  rcall txchar 
  pop rbin1L 
  pop rbin1H 
  ret 
 
;--------------- 
;Bin2ToDigit 
;converts one decimal digit by continued substraction of a BCD 
bin2todigit: clr mpr   ;digit count is zero 
_bin2todigita: cp rbin1H,rbin2H ;number bigger than decimal? 
  brcs _bin2todigitc ;MSB smaller than decimal 
  brne _bin2todigitb ;MSB bigger than decimal 
  cp rbin1L,rbin2L ;LSB bigger or equal decimal 
  brcs _bin2todigitc ;LSB smaller than decimal 
_bin2todigitb: sub rbin1L,rbin2L ;substract LSB decimal 
  sbc rbin1H,rbin2H ;substract MSB decimal 
  inc mpr   ;increment digit count 
  rjmp _bin2todigita ;next loop 
_bin2todigitc: ori mpr,0x30 
  ret 
 
 
;------------------------------------- 
; sub routine delay penekanan keypad 
;------------------------------------- 
delaykeypad: 
 ldi R17,250 
delayk1: 
 ldi R18,200 
delayk2: 
 dec R18 
 brne delayk2 
 dec R17 
 brne delayk1 
 ret 
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Perhitungan Total Arus Yang Disupply Ke Rangkaian Papan peraga 

Permainan Othelo 

Regulator 1: 

Pada Saat keadaan kosong: 

Diketahui: V rata – rata = 2.38V 

 R =10K 

 V led=2V  

 V( pada 220 ohm)=5-Vled=5-2=3V 

 r=220 ohm 

 

I1= 0.238 mAx64 kotak=15.36 mA 

 

I2= 13 mAx64 kotak= 832 mA 

 

Itotal = I1 + I2 

 = 832mA+15.36 mA=847.36 mA 

 

Pada Saat keadaan putih di bawah: 

Diketahui: V rata – rata = 2.66V 

 R =10K 

 V led=2V  

 V( pada 220 ohm)=5-Vled=5-2=3V 

 r=220 ohm 

 

I1= 0.266 mAx64 kotak=17.02 mA 

 

I2= 13 mAx64 kotak= 832 mA 

 

Itotal = I1 + I2 

 = 832mA+15.36 mA=849.02 mA 
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Pada Saat keadaan hitam di bawah: 

Diketahui: V rata – rata = 1.25V 

 R =10K 

 V led=2V  

 V( pada 220 ohm)=5-Vled=5-2=3V 

 r=220 ohm 

 

I1= 0.125 mAx64 kotak=8 mA 

 

I2= 13 mAx64 kotak= 832 mA 

 

Itotal = I1 + I2 

= 832mA+8 mA=840 mA 

Rata-rata total arus pada regulator 2 =  

= 845, 46 mA 

 

 

Regulator 2: 

 

Hasil Pengukuran Arus yang terpakai pada Rangkaian Elektronik Switch dengan 

menggunakan ampere meter sebesar  mA. 

 

Hasil Pengukuran Arus yang terpakai pada Mikrokontroler dengan menggunakan 

ampere meter sebesar ±20 mA. 

 

Hasil Pengukuran Arus yang terpakai pada ICL232 dengan menggunakan ampere 

meter sebesar  ±10 mA. 

Total Arus pada regulator 2= mA+ 20 mA+ 10 mA= ± 50 mA. 

 


