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The Need for Processor InterruptsThe Need for Processor Interrupts
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Processor InterruptsProcessor Interrupts
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The ATmega103 Timers   The ATmega103 Timers   
and Interruptsand Interrupts

♣♣♣♣ A device that 
counts time 
(Timer) could be 
one of the reasons 
for interrupt 
(internal)

♣24 different reasons 
to interrupt the CPU 
and execute an 
interrupt service 
routine.

$���%������$���%������$���%������$���%������

"��������$�����"��������$�����"��������$�����"��������$�����



10/31/2004 Costas Foudas, Imperial College, 
Rm: 508, x47590 5

Status Register Interrupt Bit:Status Register Interrupt Bit:

CZNVSHTI

????

D0D1D2D3D4D5D6D7

&
�����
�������������������&
�����
�������������������&
�����
�������������������&
�����
�������������������

���'�(�)�*�������� ���'�(�)�*�������� ���'�(�)�*�������� ���'�(�)�*�������� 

"�������������"�������������"�������������"���������������
��
��
��
 ������������������������������������

���#����+,-�
����������������#����+,-�
����������������#����+,-�
����������������#����+,-�
�������������

�������������������������������������������������������������������������������� ������������

$.%/$.%/$.%/$.%/



10/31/2004 Costas Foudas, Imperial College, 
Rm: 508, x47590 6

The ATmega103 Memory MapThe ATmega103 Memory Map
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Typical Program with Interrupts (1)Typical Program with Interrupts (1)

;Address;Labels;Code; Comments

$0000 jmp RESET         ; Reset Handler

$0002 jmp EXT_INT0      ; IRQ0 Handler

$0004 jmp EXT_INT1      ; IRQ1 Handler

$0006 jmp EXT_INT2      ; IRQ2 Handler

$0008 jmp EXT_INT3      ; IRQ3 Handler

$000A jmp EXT_INT4      ; IRQ4 Handler

$000C jmp EXT_INT5      ; IRQ5 Handler

$000E jmp EXT_INT6      ; IRQ6 Handler

$0010 jmp EXT_INT7      ; IRQ7 Handler

$0012 jmp TIM2_COMP     ; Timer2 Compare Handler

$0014 jmp TIM2_OVF      ; Timer2 Overflow Handler

$0016 jmp TIM1_CAPT     ; Timer1 Capture Handler
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Typical Program with Interrupts (2)Typical Program with Interrupts (2)

$0018 jmp TIM1_COMPA    ; Timer1 CompareA Handler

$001A jmp TIM1_COMPB    ; Timer1 CompareB Handler

$001C jmp TIM1_OVF      ; Timer1 Overflow Handler

$001E jmp TIM0_COMP     ; Timer0 Compare Handler

$0020 jmp TIM0_OVF      ; Timer0 Overflow Handler

$0022 jmp SPI_STC       ; SPI Transfer Complete Handler

$0024 jmp UART_RXC      ; UART RX Complete Handler

$0026 jmp UART_DRE      ; UDR Empty Handler

$0028 jmp UART_TXC      ; UART TX Complete Handler

$002A jmp ADC           ; ADC Conversion Complete Handler

$002C jmp EE_RDY        ; EEPROM Ready Handler

$002E jmp ANA_COMP      ; Analog Comparator Handler
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Typical Program with Interrupts (3)Typical Program with Interrupts (3)

$0030 MAIN: ldi r16, high(RAMEND); Main 
program start

$0031 out SPH,r16

$0032 ldi r16, low(RAMEND)

$0033 out SPL,r16

$0034 <instr> xxx

... ... ... ...
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The Timer/Counter The Timer/Counter 
Mask Register Mask Register TIMSKTIMSK

TOIE0OCIE0TOIE1OCIE1BOCIE1ATICIE1TOIE2OCIE2

D0D1D2D3D4D5D6D7

OCIE2: Timer/Counter2 Output Compare  Interrupt Enable
TOIE2:Timer/Counter2 Overflow Interrupt Enable
TICIE1: Timer/Counter1 Input Capture Interrupt Enable
OCIEA1, OCIEA2:Timer/Counter1 Output CompareA,B Match 

Interrupt Enable
TOIE1: Timer/Counter1 Overflow Interrupt Enable
OCIE0: Timer/Counter0 Output Compare Interrupt Enable
TOIE0: Timer/Counter0 Overflow Interrupt Enable
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Timer/Counter0  Control RegisterTimer/Counter0  Control Register

D0
CS00

D1
CS01

D2
CS02

D3 
CTC0

D4 
COM00

D5 
COM01

D6 
PWM0

D7
Res.

The timer pre-scale factor : CS02; CS01; CS00 

CTC0: Clear Timer/Counter on Compare Match

PWM0: Pulse Width Modulator Enable

COM00 / COMM01:Compare Output Mode, Bits 1 and 0

TCCR0:TCCR0:
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PrePre--scaling the Timer via scaling the Timer via TCCR0TCCR0
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PrePre--scaling the Timer via scaling the Timer via TCCR0TCCR0

PCK0/1024111

PCK0/256001

PCK0/128101

PCK0/64001

PCK0/32110

PCK0/8010

PCK0100

Timer/Counter0 is stopped000

Frequency (PCK0 = 4 MHz)CS00CS01CS02
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Timer/Counter0  TCNT0Timer/Counter0  TCNT0

D0D1D2D3D4D5D6D7

…….These 8-bit registers contain the value of the 
Timer/Counters.
Both Timer/Counters are realized as up or up/down (in 
PWM mode) counters with read and write access. If the
Timer/Counter is written to and a clock source is selected, 
it continues counting in the timer clock cycle after it is 
preset with the written value………………….
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Example Program Example Program 
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Interrupt Section Interrupt Section 
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Interrupt initialization Interrupt initialization 
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Interrupt Service Routine Interrupt Service Routine 
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