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LAMPIRAN A
RANGKAIAN ELEKTRONIKA LENGKAP

1. Rangkaian biopotential amplifier dan low-pass filter
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2. Rangkaian notch filter dan high-pass filter

62

5 | i i | i
I
vee
1
vee- =
—
1 sply
o ~
~
= LW
?CB R2 i
1 fu e
= R
1 LN LN i
5 _EF; gﬁ f 0 _u- ; 5% F FN
= P I{ I{ i l i s
5P AR \ \ oA 12\ 04—‘ G| {8
IFf | 1A F) ke |[ | If § é_
- R
= £ 5
’ ~ 0 wom i
1 _, u =
™ 0o — (3 RS
u 2y
| m
NC
| LN [N
= RS
; 10k
i
Title
Title = HPF&NOTCH
Size Document Number Rev
A <Doc> <Re\ Code>
Date: Tuesday, May 08, 2012 Bheet 1 of




63

3. Rangkaian sistem minimum mikrokontroler dan RS-232
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LAMPIRAN B
LISTING PROGRAM

Listing program mikrokontroler
#include <mega8.h>
#include <stdio.h>
#include <delay.h>

#define ADC_VREF TYPE 0x60

unsigned char read adc (unsigned char
adc_input)
{
ADMUX=adc_ input | (ADC_VREF TYPE & Oxff);
// Delay needed for the stabilization of the
ADC input voltage
delay us(10);
// Start the AD conversion
ADCSRA |=0x40;
// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);
ADCSRA |=0x10;
return ADCH; }

int ecg;

float yI[3];

float x[3];
float z;

volid main (void)

A4
L
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{
// USART initialization
// Communication Parameters: 8 Data, 1 Stop,
No Parity
// USART Receiver: On
// USART Transmitter: On
// USART Mode: Asynchronous
// USART Baud Rate: 9600
UCSRA=0x00;
UCSRB=0x18;
UCSRC=0x86;
UBRRH=0x00;
UBRRL=0x67;
// Analog Comparator initialization
// Analog Comparator: Off
// Analog Comparator Input Capture by
Timer/Counter 1: Off
ACSR=0x80;
SFIOR=0x00;
// ADC initialization
// ADC Clock frequency: 250,000 kHz
// ADC Voltage Reference: AVCC pin
// Only the 8 most significant bits of
// the AD conversion result are used
ADMUX=ADC VREF TYPE & Oxff;
ADCSRA=0x86;
while (1)
{



{awal} ecg = read adc(0);
putchar (ecq) ;
delay us(7750);
{akhir}
// Place your code here
}i
}

Listing program Form A (BORLAND DELPHI)
unit Unitl;

interface

uses
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Windows, Messages, SysUtils, Variants,

Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, Jjpeg, ExtCtrls,
type
TForml = class (TForm)
Labell: TLabel;
Imagel: TImage;
Label2: TLabel;
Label3: TLabel;
Labeld: TLabel;
Label5: TLabel;
Label6: TLabel;
Image2: TImage;
Image3: TImage;
Imaged4: TImage;
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
Buttonl: TButton;
Button2: TButton;
Timerl: TTimer;
Labell0: TLabel;

procedure Button2Click (Sender: TObject);
procedure ButtonlClick (Sender: TObject)

MPlayer;

’

procedure TimerlTimer (Sender: TObject);
procedure FormCreate (Sender: TObject);

private
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{ Private declarations }

public
{ Public declarations }
end;
var
Forml: TForml;
implementation
uses Unit2, Unit3;
{SR *.dfm}

procedure TForml.Button2Click (Sender:
TObject) ;

begin

close;

end;

procedure TForml.ButtonlClick (Sender:
TObject) ;

begin

Form2.Show;

end;

procedure TForml.TimerlTimer (Sender:
TObject) ;

begin
LabellO.Caption:=formatdatetime ('"Tanggal
"dd/mm/yyyy',now)+chr (13) +formatdatetime ('"Pu
kul : "hh:nn:ss',now);

end;

procedure TForml.FormCreate (Sender: TObject);
begin

end;

end.

Listing program Form B (BORLAND DELPHI)

unit Unit2;

interface

uses
Windows, Messages, SysUtils, Variants,

Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, CPort, CPortCtl,

ExtCtrls, TeEngine, Series, TeeProcs,
Chart, Jjpeg, MMSystem;

type



TForm2 = cl
Buttonl:
Button2:
Button3:
Button4:
Chartl: T
Seriesl:
ComPortl:
Imagel: T
Image2: T
Image3: T
Imaged: T
Imageb: T
Image6: T
Image7: T
Image8: T
Image9: T
ImagelO:
Timerl: T
Imagel3:
Imagel9:
Image20:
Timer2: T
Timer3: T
Timerd: T
Editl: TE
Edit2: TE
Labell: T
Label2: T
procedure
procedure
procedure
procedure
procedure
procedure

Count: Intege
procedure
procedure
procedure
procedure
procedure

private

ass (TForm)

TButton;

TButton;

TButton;

TButton;

Chart;

TFastLineSeries;
TComPort;

Image;

Image;

Image;

Image;

Image;

Image;

Image;

Image;

Image;

TImage;

Timer;

TImage;

TImage;

TImage;

Timer;

Timer;

Timer;

Gl

dit;

Label;

Label;
ButtonlClick
Button3Click
Button2Click
Button4Click

—_~ e~~~

r);
TimerlTimer
Timer2Timer

Timer5Timer
Timerd4Timer

Sender:
Sender:
Sender:
Sender:
Button5Click (Sender:
ComPortlRxChar (Sender:

(Sender:
(Sender:
Timer3Timer (Sender:
(Sender:
(Sender:
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TObject) ;
TObject) ;
) .
)

’

TObject

TObject) ;
TObject) ;
TObject;

’

TObject)

TObject) ;

TObject) ;
) .
)

’

TObject
TObject

’



{ Private declarations }
public
{ Public declarations }
end;
var
Form2: TForm2;
X : integer;
y : integer;
z : integer;
risingkEdge : boolean;
implementation
uses Unit3;
{SR *.dfm}
{SR cut.res}
procedure TForm2.ButtonlClick (Sender:
TObject) ;
begin
Comportl.Close;
close;
end;
procedure TForm2.Button3Click (Sender:
TObject) ;
begin
Comportl.ShowSetupDialog;
end;
procedure TForm2.Button2Click (Sender:
TObject) ;
begin
comportl.Open;
x := 0;
seriesl.Clear;
end ;
procedure TForm2.Button4Click (Sender:
TObject) ;
begin
//timerl.Enabled := false;
Comportl.Close;
end;
procedure TForm2.Button5Click (Sender:
TObject) ;
begin
//timerd .Enabled := true;
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end;

procedure TForm2.ComPortlRxChar (Sender:
TObject; Count: Integer);

var dataterima, index,m, datakedua, idx

integer;
begin
for index:=1 to Count do
begin
comportl.read(dataterima,l);
x = x+1;
if (x>500) then
begin
for idx:=1 to
499 do
begin
chartl.Series[0].YValue[idx-1] :=
chartl.Series[0].YValue[idx];
end;
chartl.Series[0].YValue[499] := dataterima;
x := 500;
end
else
begin
with chartl
do
with
seriesl do
addxy (x,dataterima) ;
end; {}
m := datakedua - dataterima;
datakedua := dataterima +1 ;
if ((m = 0) AND ( dataterima = 0 ) AND (
dataterima = 0 )) then
begin
imagel.Visible := true;
image2.Visible := false;
image3.Visible := false;
image4.Visible := false;

image5.Visible := false;



image6.visible := false;
image7.visible := false;
image8.visible := false;
image9.Visible := false;
imagel0.Visible := false;
risingEdge := true;

end

else if ((m > 0) AND ( dataterima >=

0

>=

AND ( dataterima <= 3 ))then
begin
imagel.visible := false;
image2.visible := true;
image3.visible := false;
image4.Visible := false;
image5.Visible := false;
image6.visible := false;
image7.visible := false;
image8.visible := false;
image9.Visible := false;
imagel0.Visible := false;
risingEdge := true;
end
else if ((m > 0) AND( dataterima >= 3
AND ( dataterima <= 5 ))then
begin
if (risingEdge =True) then
begin
z = z+1;
risingEdge := False;
timerl.enabled := true;
end;
end
else 1if ( (m > 0) AND ( dataterima
) AND ( dataterima <= 8 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;

image4.Visible := true;
image5.Visible false;
image6.visible false;
image7.visible := false;
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image8.visible := false;
image9.Visible := false;
imagel0.Visible := false;
end
else if ( (m > 0) AND ( dataterima >= 8
) AND ( dataterima <= 12 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;
image4.Visible := false;
image5.Visible := true;

image6.visible := false;

image7.visible := false;
image8.visible := false;
image9.Visible := false;
imagel0.Visible := false;
end
else if ( (m > 0) AND ( dataterima >=
12) AND ( dataterima <= 16 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;
image4.Visible := false;
image5.Visible := false;
image6.visible := true;
image7.visible := false;
image8.visible := false;
image9.Visible := false;
imagel0.Visible := false;
risingEdge := true;
end
else if ( (m > 0) AND ( dataterima >=
16 ) AND ( dataterima <= 18 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;
image4.Visible := false;
image5.Visible := false;

image6.visible := false;



image7.visible
image8.visible
image9.Visible

imagel0.Visible

risingEdge := true;
end
else if ( (m < 0) AND ( dataterima >=
18 ) AND ( dataterima <= 15 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;
image4.Visible := false;
image5.Visible := false;
image6.visible := false;
image7.visible := false;
image8.visible := true;
image9.Visible := false;
imagel0.Visible false;
risingEdge := true;
end
else if ( (m < 0) AND ( dataterima >=
16 ) AND ( dataterima <= 14 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;
image4.Visible := false;
image5.Visible := false;
image6.visible := false;
image7.visible := false;
image8.visible := false;
image9.Visible := true;
imagel0.Visible false;
risingEdge := True;
end
else if ( (m < 0) AND ( dataterima >=
14 ) AND ( dataterima <= 10 ))then
begin
imagel.visible := false;
image2.visible := false;
image3.visible := false;

= true;

false;
false;
false;
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image4.Visible := false;
image5.Visible := false;
image6.visible := false;
image7.visible := false;
image8.visible := false;
image9.Visible := false;
imagel0.Visible := true;
risingEdge := true;
encis
end; //for

end;

procedure TForm2.TimerlTimer (Sender:

TObject) ;

begin

timerl.enabled
imagel3.Visible
imagel9.Visible
image20.Visible
timer2.Enabled
edit2.Text
timer4d .Enabled

:=false ;

= true ;
= false;

false;

true;

inttostr(z);
:= true;
PlaySound (PChar (1) ,HInstance,

snd ASync

or snd Memory or snd Resource);

end;

procedure TForm2.Timer2Timer (Sender:

TObject) ;

begin
timer2.Enabled
imagel3.Visible
imagel9.Visible
image20.Visible
timer3.Enabled

end;

false ;
= false;

true;
false;

true;

procedure TForm2.Timer3Timer (Sender:

TObject) ;

begin
timer3.Enabled
imagel3.Visible
imagel9.Visible
image20.Visible
sndPlaySound (nil,

end;

false ;

false;
false;
true;

0);

// Stops the sound



procedure TForm2.Timer4Timer (Sender:

TObject) ;

begin

editl.text := inttostr(z):;
z = 0;

end;

end.
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LAMPIRAN C
PENGATURAN SETTING ADC DAN UART

Berikut adalah langkah dalam melakukan pengaturan mikrokontroler
dengan menggunakan software bantu code vision:
1.  Buka software code vision
b CodelisonVR - FTAVist prograicotag - ko TAistng p ko TAd ol
*File Edit Search Vew Projec Took Settings Help

DEg-BeaonnERG, oo B:[E] [slovo-00|EERH, 0hE 1EVYBREH,
RN BLES T AN IBI&. s¥%n. d%48. 100,

B oo Mgt~ 0| 4 Code fomation 7| FATAwiko Tabksing rogam ko The B B o Terpltes 76| By Cinbead sy &
= 87 CodbindR T8 aboksts i THitrgproganrikn T | ol
5B Pt oba B s " N5
13 hater ) Mo | 2|||ris progran vas produced by the M
cobatests Hy GiohalStaic Vaisbes 3| consiisamiaiR v2.0¢.02 Evalustion R
) Feats F) Fuctons ' b | -
dlyh 5 1836-2003 Favel Beidus, B Infolach £.x.1
egath 6 || |http:/ rer. hpinfotech.con do {
ddagh . }
ddich 8| |zroeet - il
2] Ot Fies 9| |version while () {
10| ||sate i
11|||author : Freevare, for eveluction and non-commsrsial use cnly I
12 |||Company - for (i7) {
13| | |comenzs: b
& Fancton Cl Tree 278 i
2. Pilih file—New—Project
B CodaeWisiomnmANVWR — EAaTAMIsT programtcobaprd — ounbirkeo TAaNisting prog r
Edit  Search i Project Tools Settings  Help
=] ey~ S | | B [En = ~ = |
= Open = == o - | 1 5 = =
= Reopen - B
| e soeee et = P Code Information
I Sane Sus..
Bl Saw= ol Shifte Ctrie S
— Close GlobalrS tatic "W ariables
=5 Clo=e= Al FEr Functicons
il Conwert to Libram:
Pape Setong
Primt Brewieus
= Prins el
3 Exir E
=g R Frarion ol Teme =

Ol Total: O

LA DS TackK Func: 1. Total: 1

—_—
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3. Pilih Project

r ™
[ Create Mew File ﬂ

File Type

X
|

@) Praject Create new

4.  Masuk ke Tools — Code wizardAVR
M CodeVisionAVR - FATA\ist program\coba.prj - [.\mirko TA\listing program mikro TA.c]
. File Edit Search Wiew Project HI: Settings Help

bec-0ue s NETE - -
i B A g gy ge foy K Debusw  SRB B
£ ﬁ« Chip Programmer  Shift+F4 =

E- Code Navigatnr ‘T:‘ E E!! Ierminal Shift+E5 AT akmitko TAI\'II
=-5¥ CodeVisiond/F =2 _ otes | -imitko
E!@ Praject: coba & Configure =TT
M okes | [£--#y Macros 2 This g
: [1 cobatestc I Xy Global/Static Variables 3 Codali
B@ Headers [+ F{} Functions 2 ||| autom:
- delaph 5 & Copj
megad.h 6| | |Bttp:,

shdarg.h 7
ztdin.h | -] Proje:
-TT Other Files a Tarsie




5.

6.
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Setelah itu, atur chip pada ATMEGA 8 dan clock pada 16MHZ

&b CodeWizardAVR - untitled.cwp

File Edit Help

el =E|Q & e B2

USART | Analog Comparator | ADC | SPI
12C | 1wie | 2wiepzg
LCD Eit-B anged I Froject Information
Chip Forts I Extemal IRQ I Timers

Chip: | AT megal

lock: 1E,000000

*5] MHz

[T] Check Reset Source

Program Tupe:

[.&pplicatinn - ]

Pilih tab ADC pada menu bar yang tersedia
p CodeWizardAVH - untitled.cwp

File Edit Help

R = =]

@ # B2 B2 B ?

120 | 1wie | 2wie(z0)
LCDr I Bit-Banged I Projeghlgformation
USART | Analog Comparata IIII
Chip | Partz I Estemnal BT

Chip: [.-'fxT megal - ]

Clock: 16000000 ] MHz

Froc
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7. Aktitkan check bar ADC enabled, use 8 bits, dan atur clock
pada S00KHZ

#h CodeWizardAWR - untitled.cwp

Eile Edit Help

D e @ 8 e e |2

= | 1wie | 2wirenzc r
LCD Bit-Banged I Project Information
Chip Forts I Extermal IRQ I Timers
UsaRT &0C | SP|

ADC Enabled [ ] Use 8 bits
L
|' [ Interrupt

ol Ref: [.-'—‘-.FEEF pir v]

Clock:  [1000.000 kHz

P

8.  Pilih tab UART dan pilih check box transmitter dan receiver

='E-|-']- CodevwizardAWYWR - untitled.cwp

File Edit Help

O o= =1 = | = 38|« g5 B | 2
== I 1 wfine | 2 e [120] -

L I BEit-B ang=d I Froj=ct Information

Chip | Pors | Extermmallfa | Timers

UsSART | analog Comparator | A | SPI
Fieceiver [ R= Interrupt
T ransrmitber 1 T= Interrupt
Eaud Fate: Ss00 - [ ==

Baud FRatse Error: O.25

Cormmunication Parameaters:

[EE CDrata. 1 Stop. HNo FPariky "]

FMode: [Sspnchronous -]




9. Pilih pada menu bar : file —save, generate, and exit

£ Hep

[ New
= Open

k= save

ﬂ Save As...

Program Preview
[@ Generate, Save and Exit
4 Exit
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LAMPIRAN D
GAMBAR ANIMASI

Berikut adalah gambar — gambar yang digunakan dalam pembuatan

animasi:

Gambar 1:

Gambar 2:

Gambar 3:




Gambar 4:

Gambar 5:

Gambar 6:
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Gambar 7:

Gambar 8:

Gambar 9:

&3



84

Gambar 10:

Gambar 11:




Gambar 12:

Gambar 13:
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