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Fuse Bits: Extended Fuse Byte
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System Clock



System Clock Overview
 CPU Clock – clkCPU

 The CPU clock is routed to parts 
of the system concerned with 
operation of the AVR core.

 Examples of such modules are 
the General Purpose Register 
File, the Status Register and the 
data memory holding the Stack 
Pointer. 

 Halting the CPU clock inhibits 
the core from performing 
general operations and 
calculations.



System Clock Overview
 I/O Clock – clkI/O

 The I/O clock is used by the 
majority of the I/O modules, like 
Timer/Counters, SPI, and 
USART.

 The I/O clock is also used by the 
External Interrupt module, but 
note that some external 
interrupts are detected by 
asynchronous logic, allowing 
such interrupts to be detected 
even if the I/O clock is halted. 
Also note that address 
recognition in the TWI module is 
carried out asynchronously when 
clkI/O is halted, enabling TWI 
address reception in all sleep 
modes.



System Clock Overview
 Flash Clock – clkFLASH

 The Flash clock controls operation 
of the Flash interface. The Flash 
clock is usually active 
simultaneously with the CPU clock.

 Async Timer Clock – clkASY
 Asynchronous Timer clock allows 

the Asynchronous Timer/Counter to 
be clocked directly from an external 
32 kHz clock crystal. 

 The dedicated clock domain allows 
using this Timer/Counter as a real-
time counter even when the device 
is in sleep mode.



System Clock Overview
 ADC Clock – clkADC

 The ADC is provided with a 
dedicated clock domain. This 
allows halting the CPU and I/O 
clocks in order to reduce noise 
generated by digital circuitry. 

 This gives more accurate ADC 
conversion results.



Clock Sources

Default Clock Source



Crystal Oscillator



Crystal Oscillator



I/O Ports



I/O Ports
 Three I/O memory address locations allocated for 

each port
 Data Register – PORTx
 Data Direction Register – DDRx
 Port Input Pins – PINx

 PINx : read only
 PORTx, DDRx : read/write
 Programmable Pull-up Register

 Pull-up Disable: PUD bit in SFIOR disables the pull-up 
function for all pins in all ports



I/O Port Registers

 Example for Port A

Data Register – PORTx  PORTxn
Data Direction Register – DDRx  DDxn
Port Input Pins – PINx  PINxn



ATmega128 Port Architecture
 Port: bi-directional I/O ports with optional internal 

pull-ups



General Digital I/O

DDxn

PORTxn

PINxn

schmidt trigger buffer

Tri-state buffer



Port Pin Configurations



Configuring the Pin - DDxn

 DDxn bit in the DDRx Register
 Selects the direction of the pin
 1: output, 0: input



#include <avr/io.h>

Bitwise Operation Example
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Bitwise Operation Example
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Bitwise Operation Example



Alternate Functions of Port A



Alternate Functions of Port B



Alternate Functions of Port C



Alternate Functions of Port D



Alternate Functions of Port E



Alternate Functions of Port F



Alternate Functions of Port G



JTAG/IEEE1149.1



JTAG/IEEE1149.1



JTAG/IEEE1149.1



JTAG: Boundary Scan


