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ATmega16/32 ADC Relevant Pin Diagram



ATmega16/32 ADC Features

I 10-bit ADC
I 2 output registers,

I ADCH:ADCL
I 16-bits, 6-bits are unused
I Option to adjust left or right

I 8 Analog input channels,
I 7 differential input
I with optional gain of 10x & 200x
I However, only one conversion at a time

I Vref options,
I Analog Vcc , 5V
I internal 2.56V
I external AREF pin

I ADC clock rate != MCU CPU clock rate
I selection of pre-scaler
I AD Conversion takes at-least 13 ADC clock cycles



ADC Programming
Major Relevant registers

I ADCH:ADCL

I ADCSRA

I ADMUX

I SFIOR



ADC Programming
ADCSRA Register

I Initialization,
I Polling, ADCSRA = 0b10000001;
I Interrupt, ADCSRA = 0b10001001;

I Conversion Start,
I ADCSRA = ADCSRA | 0b01000000;



ADC Programming
ADMUX Register



Sample ADC Program
Polling



Sample ADC Program
Interrupt



Today’s Topic

ATmega16 Serial Communications
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Synchronization in Serial Communications
Two Methods

I Synchronous method,
I transfers a block of

data at a time

I Asynchronous method,
I transfers a single byte

at a time



Simplex, Half- & Full-Duplex Data Transfer



Asynchronous Serial Communication
Data Framing

I character-oriented data transfer
I Framing

I placing each character between start & stop bits

I Start bit
I always one bit
I always 0(low)

I Stop bit
I can be one or two bits
I always 1(high)

Framing of ’A’(0x41)
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RS232 Standards

I allow compatibility among data communication equipments of
various manufacturers

I initially set in 1960s

I PC COM ports supports this Standard
I not compatible with TTL family

I 0 = +3 to +25 V
I 1 = −3 to −25 V

I we will need voltage converter
I MAX232
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RS232 Standards
Continued

Original RS232 Connector DB-25
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