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LAMPIRAN

Pembuatan program mikrokontroller dan Delphi

a. Program mikrokontroller sebagai pengirim sinyal ( transmitter ) untuk
blok-1

#include <nRF24L01.h>

#include <printf.h>

#include <RF24.h>

#include <RF24 config.h>

RF24 transmit (9,10);

byte address [6] = "00001";

float tekananl, tekananZ2, tekanan3, tekanand;
int int tekananl, int tekananZ, int tekanan3,
int tekanani4;

char data[32];

int i=0;

int nilail,nilai2,nilai3,nilai4;
int sensorl = A0; //analog O
int sensor2 = Al; //analog 1
int sensor3 = A2; //analog 2
int sensor4d = A3; //analog 3

const int PIN 4
const int PIN 5
const int PIN 6
const int PIN 7
const int PIN 8 =
void setup () {
Serial.begin(9600);
transmit.begin () ;
transmit.openWritingPipe (address) ;
transmit.setPALevel (RF24 PA MAX);
transmit.setDataRate (RF24 250KBPS) ;
transmit.setChannel (100) ;
transmit.stopListening () ;
pinMode (PIN 4, OUTPUT)
pinMode (PIN 5, OUTPUT);
pinMode (PIN 6, OUTPUT);
( )
( )

Il
~

¢ Ne

Il
@ 1 oy U
~

.
4

.
4

4

pinMode (PIN 7, OUTPUT);
pinMode (PIN 8, OUTPUT);}
void loop ()
{ 1=0;

for (i=0;1i<10;i++);



{

nilail = analogRead ( sensorl );
nilai?2 = analogRead ( sensor2 );
nilai3 = analogRead ( sensor3 );
nilai4 = analogRead ( sensor4d ); }

nilail = nilail /10;
nilai2 = nilai2 /10;
nilai3 = nilai3 /10;
nilai4 = nilaid /10;

Serial.print ( "sensorl = " );
Serial.println (nilail);
Serial.print ( "sensor2 =" );

Serial.println (nilaiZ2);

Serial.print ( "sensor3

=
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Serial.println (nilai3);
Serial.print ( "sensord4d =" );
Serial.println (nilaid);

tekananl = nilail*10;

tekanan?2 = nilai2*10;
tekanan3 = nilai3*10;
tekanand4d = nilai4d*10;

int tekananl = (int) tekananl;

int tekanan2 = (int) tekanan2;
int tekanan3 = (int) tekanan3;
int tekanan4 = (int) tekanan4;
if (tekananl>=390 && tekananl<=488)

{ digitalWrite (PIN 5, LOW);
}else{digitalWrite (PIN 5, HIGH);}
if (tekanan2>=382 && tekanan2<=460)
{ digitalWrite (PIN 6, LOW);
}else{digitalWrite (PIN 6, HIGH);}
if (tekanan3>=360 && tekanan3<=440)
{ digitalWrite (PIN 7, LOW);
}else{digitalWrite (PIN 7, HIGH);}
if (tekanand4>=100 && tekanand4<=145)
{ digitalWrite (PIN 8, LOW);
}else{digitalWrite (PIN 8, HIGH);}
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String send data = (String) "a"+int tekananl+"b"+"c"+
int tekanan2+"d"+"e"+int tekanan3+"f"+"g"+int tekanané+

"h" .
r

send data.toCharArray (data, 32);
transmit.write (&data, sizeof (data));
delay (500); }

//transmit data
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b. Program mikrokontroller sebagai pengirim sinyal ( transmitter ) untuk
blok-2

#include <nRF24L01.h>

#include <printf.h>

#include <RF24.h>

#include <RF24 config.h>

RF24 transmit (9,10);

byte address [6] = "00001";

float tekananl, tekanan2, tekanan3, tekanan4;
int int tekananl, int tekananZ, int tekanan3,
int tekanani4;

char data[32];

int i=0;

int nilail,nilai2,nilai3,nilai4;
int sensorl = A0Q; //analog 0
int sensor2 = Al; //analog 1
int sensor3 = A2; //analog 2
int sensor4 = A3; //analog 3
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const int PIN 4
const int PIN 5
const int PIN 6
const int PIN 7
const int PIN 8 =
void setup () {
Serial.begin(9600);
transmit.begin () ;
transmit.openWritingPipe (address) ;
transmit.setPALevel (RF24 PA MAX) ;
transmit.setDataRate (RF24 250KBPS) ;
transmit.setChannel (100) ;
transmit.stopListening () ;
pinMode (PIN 4, OUTPUT
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pinMode (PIN 5, OUTPUT);
pinMode (PIN 6, OUTPUT);
pinMode (PIN 7, OUTPUT);
pinMode (PIN 8, OUTPUT); }

void loop(){ 1=0;
for (i=0;i<10;1i++);

{ nilail = analogRead ( sensorl );
nilai?2 = analogRead ( sensor2 );
nilai3 = analogRead ( sensor3 );
nilai4 = analogRead ( sensor4d );}

nilail = nilail /10;
nilai2 = nilai2 /10;
nilai3 nilai3 /10;
nilai4 nilaid4 /10;
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Serial.print ( "sensorl =" );
Serial.println (nilail);
Serial.print ( "sensor2 =" );
Serial.println (nilaiZ2?);
Serial.print ( "sensor3 =" );
Serial.println (nilai3);
Serial.print ( "sensord =" );
Serial.println (nilaid);
tekananl = nilail*10;
tekanan?2 = nilai2*10;
tekanan3 = nilai3*10;
tekanand4d = nilaid*10;
int tekananl = (int) tekananl;
int tekanan2 = (int) tekananZ2;
int tekanan3 = (int) tekanan3;
int tekanand4 = (int) tekanan4;
if (tekananl>=390 && tekananl<=480)
{ digitalWrite (PIN 5, LOW);

}else{digitalWrite (PIN_ 5, HIGH);}
if (tekanan2>=372 && tekanan2<=450)
{ digitalWrite (PIN 6, LOW);
}else{digitalWrite (PIN 6, HIGH);}
if (tekanan3>=360 && tekanan3<=438)
{ digitalWrite (PIN 7, LOW);
}else{digitalWrite (PIN 7, HIGH);}
if (tekanan4>=100 && tekanand4<=145)

{ digitalWrite (PIN 8, LOW);
}else{digitalWrite (PIN 8, HIGH);}
String send data = (String)

"i"+int tekananl+"Jj"+"k"+
int tekanan2+"1"+"m"+int tekanan3+"n"+"o"+
int tekanan4+"p";

send data.toCharArray(data, 32);
transmit.write (&data, sizeof (data));
delay (500); }

c. Program mikrokontroller sebagai penerima sinyal (receiver).

#include
#include
#include
#include

<nRF24L01.h>
<printf.h>
<RF24.h>

<RF24 config.h>

RF24 receive (10,9);
byte address [5] = "00001";



void setup () {
Serial.begin(9600);

Serial.print ("receiver\n");

receive.begin () ;

receive.openReadingPipe (0, address) ;
receive.setPALevel (RF24 PA MAX);
receive.setDataRate (RF24 250KBPS) ;

receive.setChannel (100) ;
receive.startListening();
void loop () {

}

receive.openReadingPipe (0, address) ;

while (receive.available())

{ char data[32];

receive.read(&data, sizeof (data));

Serial.println (data);
delay (500);}}

d. Program untuk tampilan Delphi pada komputer.

unit Unitl;
interface
uses

Windows, Messages, SysUtils, Variants,

Graphics, Controls, Forms,
Dialogs, StdCtrls, CPort,
type
TForml = class (TForm)
Labell: TLabel;
Label2?2: TLabel;
Label3: TLabel;
Label4d: TLabel;
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit4: TEdit;
Edit5: TEdit;
Edit6: TEdit;
Edit7: TEdit;
Edit8: TEdit;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;

MMSystem;

Classes,
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Label8: TLabel;

Label9: TLabel;

Labell0: TLabel;

Labelll: TLabel;

ComPortl: TComPort;

ComDataPacketOksigenl: TComDataPacket;

ComDataPacketN20l: TComDataPacket;

Buttonl: TButton;

ComDataPacketUdaral: TComDataPacket;

ComDataPacketVaccuml: TComDataPacket;

ComDataPacketOksigen2: TComDataPacket;

ComDataPacketN202: TComDataPacket;

ComDataPacketUdaraZ2: TComDataPacket;

ComDataPacketVaccum2?2: TComDataPacket;

procedure ComDataPacketOksigenlPacket (Sender:
TObject; const Str: String);

procedure ComDataPacketN2olPacket (Sender: TObject;

const Str: String);

procedure ButtonlClick (Sender: TObject);

procedure ComDataPacketUdaralPacket (Sender:
TObject; const Str: String);

procedure ComDataPacketVaccumlPacket (Sender:
TObject; const Str: String);

procedure ComDataPacketOksigen2Packet (Sender:
TObject;

const Str: String);

procedure ComDataPacketN2o02Packet (Sender: TObject;

const Str: String);
procedure ComDataPacketUdara2Packet (Sender:
TObject;
const Str: String);
procedure ComDataPacketVaccum2Packet (Sender:
TObject;
const Str: String);
private
{ Private declarations }
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oksigenl, oksigen2,datao2l,dataoksigen2,n20l,n202,datan?

ol,datan?202,udaral,udara?2,dataudaral,dataudara?, vaccuml

,vaccum2,datavaccuml, datavaccum? :Double;
public
{ Public declarations }
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end;
var
Forml: TForml;
implementation
{SR *.dfm}
procedure TForml.ComDataPacketOksigenlPacket (Sender:
TObject; const Str: String);
begin
if str<>'' then
begin
oksigenl:=strtoint (str);
datao2l:=(oksigenl/88.5);
editl.Text:=formatfloat ('0.#',datao2l);
end;
end;
procedure TForml.ComDataPacketN2olPacket (Sender:
TObject; const Str: String);
begin
if str<>'' then
begin
n2ol:=strtoint (str);
datan20l:=(n20l1/85.5);
edit2.Text:=formatfloat ('0.#',datan20l);
end;
end;
procedure TForml.ButtonlClick (Sender: TObject);
begin
comportl.ShowSetupDialog;
comportl.Open;
end;
procedure TForml.ComDataPacketUdaralPacket (Sender:
TObject; const Str: String);
begin
if str<>'' then
begin
udaral:=strtoint (str);
dataudaral:=(udaral/92);
edit3.Text:=formatfloat ('0.#',dataudaral);
end;
end;
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procedure TForml.ComDataPacketVaccumlPacket (Sender:
TObject; const Str: String);

begin
if str<>'' then
begin
vaccuml:=strtoint (str);
datavaccuml:=(vaccuml/2.34);
editd.Text:=formatfloat ('0.#',datavaccuml) ;
end;
end;

procedure TForml.ComDataPacketOksigen2Packet (Sender:
TObject;
const Str: String);
begin
if str<>'' then
begin
oksigenZ2:=strtoint (str);
dataoksigen2:=(oksigen2/90) ;
edit5.Text:=formatfloat ('0.#',dataoksigen2);
end;
end;
procedure TForml.ComDataPacketN2o2Packet (Sender:
TObject;
const Str: String);
begin
if str<>'' then
begin
n2o2:=strtoint (str);
datan202:=(n202/86) ;
edit6.Text:=formatfloat ('0.#',datan202);
end;
end;
procedure TForml.ComDataPacketUdara2Packet (Sender:
TObject;
const Str: String);
begin
if str<>'' then
begin
udaraZ:=strtoint (str);
dataudara2:=(udara2/93) ;
edit7.Text:=formatfloat ('0.#',dataudara?);



end;
end;
procedure TForml.ComDataPacketVaccum2Packet (Sender:
TObject;
const Str: String);
begin
if str<>''" then
begin
vaccum?:=strtoint (str);
datavaccum?2:=(vaccum2/2.34) ;
edit8.Text:=formatfloat ('0.#',datavaccum?) ;
end;
end;
end.

72



LAMPIRAN GAMBAR SKEMATIK

C14

73

+hvile

o

end

D1
Ly vo -2
Gr .'q'
0z M«
Tabg
c
1aAd1 e
20
AV
D3 10401 52
—0
0
10A1 3
04 — vo -2
10AD1
e ] U2 N
L oo
ZN 06
101
! _L
o J14 —
i 2
ol Le 1 'gg' 1
1 2 PP —— 3 i
o T RADAND RCUTIOSOMTIACK] — o0
O R HL'h"'f.lLiI—,l; —+0 0H— u7
[va —— RAIANIVREF RCUCER L
.l'-'u||l— —| RASANOVREF+  RCVSCHSCL ¥ el 117
T S RMWTCK  RGUSDVSOA
7| PASANAEEHLVON  RCSSD0
| RABCLKOIOSE2  ROTACK
x2 = RATICLKIOSCT  RCTRNOT
CRYRTAL
b ] peiToiin  REAVRRRICTR
—| 1 RUEAMT 1AM
d 3] FERINTAGANTY
= REVCANRY
Loty | BN
T Bt
= REGRBIZPEC
R Of R12 £ reraseen ']
L Ramegaiat

RANGKAIAN RECEIVER



. 01]0 R0
Tramsgucer | T m

Z_ RBTINT 1N
£ REZINT2CANTY
I 2 Rt i
ﬁ\ LD ]
o f’: RESHEIPGM
= L REKBIARGE
o o 2 | purherean D
Tramscscer 2 J8 ﬁ AimogalZh %’9
T o
o RANGKAIAN TRANSMITER
Tramsclcer 3 - ay iy C
o § F—
o+
2 AT} -
HE RS L
Ik fdn
Transcucer 4 L R3 R4 ;
- Vite

i
A
of X
CRYSTAL
S U5
| 0 j i RADAND  REATIOSOTIACH
A O v} 1] REATIOS
o1 O RAGMOIREF.  RGICCH
= [ ] RALUNIREF ACYSCHSO
- 7 < RMTGH REAEDIEDN
» 2l =] RASINESHLON  ACH500
1 1 —{ RAGCLKOIOSCZ  RCATHICK
i L W RIiFEe HERT
g_ - . RATCLKIOSCT  RCTRND
2

-
[}
0T
D__
ilateCIN)|

ki

RENNTOANID REVVRRATIR

U4

AN 11T

V4

D

RANGKAIAN'SEVEN SEGMENT

SEsERapERERREES DT OE R

POL =
GhD

1D




Foto tampilan fisik alat sentralisasi monitoring tekanan gas medis berbasis

Atmega 328.

1. Foto alat simulasi instalasi gas medis dan vakum medis.
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4. Foto tekanan gas medis dan vakum medis tampilan komputer.
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