MIKROKONTROLER ATMEGA BERBAGSIS
CODEVISION AVR
(ADC DAN APLIKASI TERMOMETER)

DEPOK INSTRUMENTS



ADC

4
o Konsep Dasar ADC
o ADC = Analog to Digital Converter
o Pengubah sinyal analog menjadi sinyal digital (bit)
o Rumus dasar ADC:
m Data_ ADC = (Vin/Vref)*(Maksimal Data_Bit)
Vin = Tegangan analog input yang akan diubah ADC.

Vref = Tegangan referensi yang dipakal oleh ADC sebagal
acuan pengubabh.

Maksimal Data Bit = Kemampuan maksimal data yang
dapat dihasilkan oleh ADC.



Fitur ADC uC. ATmegal6A

N Y
o 8 Kanal ADC:
o PORTA.O = ADC(0); PORTA.1 = ADC(1);
o PORTA.2 = ADC(2); PORTA.3 = ADC(3);
o PORTA.4 = ADC(4); PORTA.5 = ADC(b);
o PORTA.6 = ADC(6); PORTA.7 = ADC(7);
o Maksimal Data Bit = 10-bit = 0 - 1023
o Vref ADC:
o VCC
o 12 VCC
O Aref

o Vin ADC = 0V - 5V



DI-Smart AVR.16 System
Sistem Plus puC. ATmegal6A
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DI-Smart AVR.16 System
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Pemrograman ADC pada CVAVR

S
o Inisialisast “Wizard”

o Pemilihan Vref
m\/CC
mls VCC
m\V@Aref

o Pemilihan Clock

o Aktivasi ADC



Pemrograman ADC Ditampilkan LCD
Setup “Wizard”
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Pemrograman ADC Ditampilkan LCD
Subprogram Hasil “Wizard”

ROGRA&KM CWaAVYRLPOZ ADCZLCD. ¢

S/ Delay needed for the atabilization of the ADC input wvoltage

Motes | P03 _ADC2LCD.c | E3
24 Finclude <megalé.h>
25
28 #Finclude <delav.h>
27
28 A Alphanumeric LD Module functions
29 #include <aled.h>
30
51

2
33 S/ Bead the AD conversion resul
34 insigned int read adc{unaigned char adc input)
35

36 ADMITH=adc input | (ADC VEEF TYFE & Oxff);
37

38 delay u3(10)r

39 ff Start the AD conversion

40 ADCSEA | =0x40;

41 S/ Wait for the AD conversion to complete
2 ile ({RDCSBA & Ox10)==0)

43 ADCSEA|=0x10;

44

45

445

47 A4 Declare vour global wariables here

void main (woid)

read_adc(channel)
adalah subprogram
untuk membaca
data dari kanal adc.
Dengan channel
adalah 0 - 7.




Y
Motes

138
1348
140
141
142
143
144
145
l4g
147
148
1448
150
151
152
153
154
155
156
157
158
155
1&0
16l
1a2

1%

Pemrograman ADC Ditampilkan LCD
Inisialisasi ADC Hasil “Wizard”

ROGRAM CvavRAWPO3_ADC2LCD.c
PO3_ADC2LCD .. |3

SFIOR=0x00;

i
£

ADC initialization
ADC Clock frequency: 172.800 kH
ADC Voltage Reference: AREF pi

ADC futeo Trigger Source: Free
TH=ADC VEEF TYPE & Oxff:

SPT initialization
1

SFI disak

SPCE=0x00;

i
£

TRTI initislization
THI disabl

TWCE=0x00;

A
£
A
i
A
i
A
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Alphanumeyric LCD initialization

Connections specified in the

Eroject|Configure | C Compiley|Libraries|Alphanumeric LID menn:
RZ - BORTH 0
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Inisialisasi ADC sesuai
dengan yang
diinputkan saat
Wizard.




Pemrograman ADC Ditampilkan LCD

(Membaca dan Menampilkan ADC) [1/2]
S

o #include <megal6.h>

o #include <delay.h>

o #include <stdio.h>

o #include <alcd.h>

o #define ADC _VREF _TYPE 0xO00

o unsigned Int read adc(unsigned char adc_i1nput)
o {

o ADMUX=adc input | (ADC_VREF TYPE & Oxff);
o delay us(10);

o ADCSRA[|=0x40;

o while ((ADCSRA & 0x10)==0);

o ADCSRA[|=0x10;

o return ADCW;

o}



Pemrograman ADC Ditampilkan LCD

(Membaca dan Menampilkan ADC) [2/2]
S

o unsigned char cstr[16];
o unsigned Int i1data;
o void main(void)
o {
o ADMUX=ADC_VREF TYPE & Oxff; ADCSRA=0xA6; SFIOR&=0x1F;
o lcd 1In1t(16);
o while (1)
n {
m Icd clear();
m Idata = read _adc(0);
m sprintf(cstr,"Data ADC: %04d',i1data);
m Icd puts(cstr);
m delay ms(250);
.}
o}



Aplikasi ADC

__ “Termometer berbasis Sensor LM35DZ”

o LM35DZ adalah sensor (289AE
temperatur analog ekonomis :'F?J% |
namun cukup baik dalam -

mengukur temperatur.

o Jangkauan: O — 100 °C
o Sensitivitas: 10 mV/ °C
o Operasional: 4 — 30 V

/\\

Qutput Gnd



Fungsi Transfer Sensor LM35DZ

1
o Tinjau-ulang dasar ADC:
oData ADC = (Vin/Vref)*(Maksimal Data Bit)
m Data_ ADC = Hasil konversi ADC internal ATmegal6A
= Vin = Tegangan LM35
m Vref = Sesual pengaturan di “Wizard” CVAVR = 5V
= Maksimal Data_ Bit = 10 Bit = 1023
o Sensitivitas LM35 = 10 mV/ °C

o Temperatur terukur (T):
ol =(Vin/10 mV) °C
o T = ((Data_ ADC*5V/1023)/10 mV) °C



“Termometer berbasis Sensor LM35DZ”

‘SkriB Program CVAVRz |1/3‘
]

o #include <megal6.h>

o #include <delay.h>

o #include <stdio.h>

o #include <alcd.h>

o #define ADC _VREF _TYPE 0xO00

o unsigned Int read adc(unsigned char adc_i1nput)
o {

o ADMUX=adc input | (ADC_VREF TYPE & Oxff);
o delay us(10);

o ADCSRA[|=0x40;

o while ((ADCSRA & 0x10)==0);

o ADCSRA[|=0x10;

o return ADCW;

o}



“Termometer berbasis Sensor LM35DZ”

‘SkriB Program CVAVRz |2/3‘
]

o unsigned char cstr|[16], T; //T = Temperatur
o unsigned Int i1data;
o Float fdata; //Nilal pecahan agar perhitungan baik.
o void main(void)
o {
o ADMUX=ADC_VREF TYPE & Oxff; ADCSRA=0xA6; SFIOR&=0x1F;
o lcd In1t(16);
o while (1)
n {
m Icd clear();
m Idata = read _adc(0);
m sprintf(cstr,"Data ADC: %04d',i1data);
m Icd puts(cstr);



“Termometer berbasis Sensor LM35DZ”

‘SkriB Program CVAVRz |3/3‘
]

m fdata = (((float)idata*5)/1023)/0.01;
m T = (char)fdata;
m sprintf(cstr,"Temperatur: %02d C",T);
m Icd gotoxy(0,1);
m Icd puts(cstr);
m delay ms(250);
=}
o}
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