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ATmega 128 Internals
See the data sheet, p. 2-3
Pins and Ports for Digital I/O

Inputs
External connections determine pin voltage

Outputs
Microcontroller sets pin voltage

Controlled by three corresponding registers (memory 
locations)

‘Direction’ set by Data Direction Register (DDRx) – bi-dir.
Logic 1 Output      Logic 0 Input
Pins are set to be ‘inputs’ on reset

Data Register (PORTx) – bi-dir.
Writing to PORTx when a pin is configured as an input turns on 
internal ‘pull up’ resistor (will read as logic 1 until pulled low)

Port input pins (PINx) – Note: read only



ATmega 128 Internal Architecture - 1

http://www.atmel.com/dyn/resources/prod_documents/doc2467.pdf



ATmega 128 Internal Architecture - 2



ATmega128 Features

http://www.atmel.com/dyn/resources/prod_documents/doc2467.pdf



Recap ATmega 128 Digital I/O
Pins are bi-directional. Can configure as:

Inputs – _______ determines the pin voltage
Outputs – ______ determines the pin voltage
Direction determined by bits in DDRx register

Where x is A – G (and corresponds to all 8 pins associated 
with the port)

If configured as output:
Program can specify a pin to be high (VTG) or low (GND) by 
writing a corresponding 1 or 0 (respectively) to PORTx
register

Ex. To make Port C pins 7, 3, and 4 low, and the rest high
PORTC=___________;  (write in binary, then in hex)



Recap ATmega 128 Digital I/O, cont.
If pins configured as input, this means:

External device can pull pin voltage high or low
i.e. take up to VTG or take down to GND

You can determine the state of the port
pins by reading the PINx register

Grabs all eight logic levels at the same time
Ex. PORTA configured as inputs

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7

VTG

unsigned char a_pins;

a_pins=PINA;

What is the content of a_pins:

binary:__________

hex:_____



Recap ATmega 128 Digital I/O, cont.

If pins configured as input, cont.:
Can turn pull-up resistors on or off by 
writing a 1 or 0 to corresponding pins 
in PORTx

A pull-up resistor internally connects a 
pin to VTG to give it a defined state 
(logic high, i.e., 1)

Ex. Write the code that will:
Make Port A pins inputs
Turn on pull-up resistors
Read the voltages on the pins and store 
them in a variable, testA

What is the value of testA in binary 
and hex? PA0

PA1
PA2
PA3
PA4
PA5
PA6
PA7 VTG



Reading Port A Pins Example
unsigned char testA;

DDRA=0;

testA=PINA;

What is the content of testA?

binary: 11111001

hex: F9 PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7 VTG
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