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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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CIXE AAE 2 0022 REH &5 11 8. ADC(Analog to Digital Converter)

4. ATmega328PB2] ADC
ATmega328PBoll = 10-bit ADC7} W= o] St}

1) ADC Block Diagram

ADCE ——¥

e ADCH | ADCL ]
1 —
:;2 . [ T | | ADc_EoC ISR
cs - - 10-Bit ADC e -
ADCE .

ADCT

WREF _§

Temp. Sensor Conversion
1.1 v (vBG) ApC_cLk ([ 0= Logic
@ Vv (GND) 125 kHz || - i Free Running

Analog Comparator
External IRQ @

Timer/Counter® Compare Match A

1 F———r]
1
el = Timer/Counter® Overflow
a
o Timer/Counterl Compare Match B
& = Timer/Counterl Overflow
o o | =] 2| B| 3| & o
o o ¥ ®| F) m| B o = Timer/Counterl Capture Event
or] W Wit b ] et i [
S| o S| o ©of of o] o i 8 8| @&
al w2l 2| 2| 2| 7| @
B I ] s I = - wn
< Al Al A B A F H| A 2
‘ A 3
AREF
‘ 7-BIT ADC Prescaler [ Sl *
Avcc J 16 Mz ADCSRE
Internal VREF - — I

<7% 9-7> ATmega328PB ADC Block Diagram

® 10-HEQS EdllsS 7HAl= ADCol™, 870 Ajde] &7 opd®E 1 4 A5t 3709 Wi o}
G2 48 45 E Analog MultiplexerE T3l st A& Meste AT & U=H
A= o Aot

o Ui o2 Qs e 2% A4 EEI oA FAEE 1.1ve At H ove
Aol At

® ADCo| Z 83 71F HAY(Vrer) S EE AREF S 53 I35
= L1ve ), &2 AVCC St 7hed suE A9 5

QE Ak, WRelA EAY s

0
£

CIMtHet W 2fES

o]

= 6



CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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8. ADC(Analog to Digital Converter)
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)

ATmega328PB XMINI Board®l Al printf() 5 AF&3L7] 93 &1l AL

1. 79 Y& AFste ¢ APlEE Fal usart0.c FYES W ol maincet L EH
A%

2. Microchip Studio7oA] #Aje] ZZAEo| o] usartd.c LS EFAF.

/* usart@.c */
#define F_CPU 16000000UL

#include <avr/io.h>
#include <stdio.h>

int uart@_putchar(char ch, FILE *stream);
int uarte_getchar(FILE *stream);

FILE uart@_dev = FDEV_SETUP_STREAM(uart@_putchar, uart@_getchar, _FDEV_SETUP_RW);

void uarte_init(uint32_t baudrate)

{
UCSROA = 0b00000000; // U2X0=0: No double speed
UCSROB = 0b00011000; // Enable Rx and Tx
UCSROC = 0booooo110; // Async mode, No Parity,
// 1 Stop bit, 8 Data bits
UBRR@® = F_CPU/(baudrate*16UL)-1; // Baud Rate
stdout = &uart@_dev;
stdin = &uart@_dev;
}
int uart@_putchar(char ch, FILE *stream)
{
while (!(UCSROA & (1 << UDRE®))); // Wait for empty transmit buffer
UDRO = ch;
return 0; // sends the data
}
int uarte_getchar(FILE *stream)
{
// Wait until data is received (RXCO bit)
while ((UCSROA & (1 << 7)) == 0);
return UDRO; // Read received data
}
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)

=

3. mainc Lol = HE& F7}

/* main.c */
#include <stdio.h> /] F7t
void uart@_init(uint32_t baudrate); /] F7t
void main(void)
{
uart@_init(38400UL); // 38,400 bps /] F7t
while(1)
{
printf("ADC value = %d\n", adc_value); // Terminal T2 % AI2A|
//printf("%d\n", adc_value); // adc_monitor A}-&A|
}
}

4. PCol Terminal Program %]

RealTerm©] Y} TeraTerm A2 %]

5. PColl ATmega328PB XMINI BoardE& dZ2% $, X2 zto 4] ATmega328PB XMINI Board?l|
dFE COM port HE &9l

6. 91 494 A A3 Terminal Program 23}
1) 9 5014 &A% COM portE open.
2) & COM porte] B4l 7125 ofefje} o] 44
38400 bps, 8 data bits, no parity, 1 stop bit

7. ATmega328PB XMINI Board®l] & Z =215 A3,
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CIXE ANAE 2 00|22 EH AS 1 8. ADC(Analog to Digital Converter)
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3. 799 Bld mE =% Ao

1) YAE = 9o ¢Foll whe} A 3gho] ZEhA = Photoresistor (Photocell 5+ Light-Dependent
Resistor, LDR) &#Ql CdSe] 54 S FAlste] BHard] 7]&31A L.
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