N
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Interrupt Vectors in ATmegal 28

Table 23. Reset and Interrupt Vectors

Vector Program
No. Address'® | Source Interrupt Definition
External Pin, Power-on Reset, Brown-out Reset,

1 $0000!" RESET Watchdog Reset, and JTAG AVR Reset
2 $0002 INTO External Interrupt Request O

3 $0004 INTAH External Interrupt Request 1

4 $0006 INT2 External Interrupt Request 2

5 $0008 INT3 External Interrupt Request 3

6 $000A INT4 External Interrupt Request 4

7 $o00C INT5 External Interrupt Request 5

8 $000E INT6 External Interrupt Request 6

9 $0010 INT7 External Interrupt Request 7

10 $0012 TIMER2 COMP Timer/Counter2 Compare Match

11 $0014 TIMER2 OVF Timer/Counter2 Overflow

12 $0016 TIMER1 CAPT Timer/Counter1 Capture Event

13 $0018 TIMER1 COMPA | Timer/Countert Compare Match A

14 $001A TIMER1 COMPB | Timer/Counter1 Compare Match B

15 $001C TIMER1 OVF Timer/Counter1 Overflow

16 $001E TIMERO COMP Timer/Counter0 Compare Match

17 $0020 TIMERO OVF Timet/Counter0 Overflow




Interrupt Vectors in ATmegal 28

18 $0022 SPI, STC SPI Serial Transfer Complete

19 $0024 USARTO, RX USARTO, Rx Complete

20 $0026 USARTO, UDRE | USARTO Data Register Empty

21 $0028 USARTO, TX USARTO, Tx Complete

22 $002A ADC ADC Conversion Complete

23 $002C EE READY EEPROM Ready

24 $002E ANALOG COMP | Analog Comparator

25 $0030® | TIMER1 COMPC | Timer/Countre1 Compare Match C
26 $0032® | TIMER3 CAPT Timer/Counter3 Capture Event

27 $0034® | TIMER3 COMPA | Timer/Counter3 Compare Match A
28 $0036® | TIMER3 COMPB | Timer/Counter3 Compare Match B
29 $0038¢) TIMER3 COMPC | Timer/Counter3 Compare Match C
30 $003A® | TIMER3 OVF Timer/Counter3 Overflow
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Disassembly interrupt.c®* # X EERio

< main - :I—> int main(void)
#include <avr/io.h>
#include <avr/interrupt.h>

volatile int reg_INT@=1;

—ISR(INTO vect)

i
@J req_INT® = @;;
¥
—Jint main(void)
{
=] DDRA=1<<PAB;

EIMSK |=1<<INT®;
EICRA=3<<ISC08;
PORTD |= 1<<PD®;

sei();

while(1){
if (req INT8® == 8){
PORTA "= 1<<PA@;
req_INT@ = 1;



interrupt (Debugging) - AtmelStudio
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interrupt.c* B X EICEV e

= main

= I-b int main(ve

volatile

sei();

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

int req INT®=1;

SIISR(INTO vect)

{
@ req_INT@ = @;;
)
Hint main(void)
{
=] DDRA=1<<PAG;

EIMSK |=1<<INT@;
EICRA=3<<ISCE0;
PORTD |= 1<<PD®;

Debug

¢)

HI,-)-D-(—E;
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Disassembler Window

Disassembly +# X

Address: main

f:\:':l Viewing Options

20880859 RCALL PC+8x@81l
008e085A RIMP PC+8x082B
20888858 RIMP PC-8x885B
--- C:\work\AtmelStudio7\interrupt\interrupt\Debug/.././interrupt.c

1
0000005C

Be8eessDh
Beaeeas5E
BeBeeasF
[slelelalalots)

PUSH R1
PUSH R@
IN R@,8x3F
PUSH R@
CLR R1

req INT® = @;;

@ vo000061
00000063
¥
00000865
00000866
000000867
CELLELEE
90800869

5TS @x8161,R1
5TS @xe16ee,R1

Relative jump
Relative jump

Push register on stack
Push register on stack

In from I/0 location
Push register on stack
Clear Register

Store direct to data
Store direct to data

POP R8 Pop register from stack
OUT @x3F,Re Out to I/0 location
POFP R Pop register from stack
POP R1 Pop register from stack
RETI Interrupt return

DDRA=1<<PAQ;

L B000806A
80080068

EIMSK

BoaeeosC
BoeeeveD
B0BEB0eE

LDI R24,8x01
OUT ex1A,R24
|=1<<INT®;
IN R24,0x39
ORI R24,0x01
OUT @x39,R24

EICRA=3<<ISCB0;

2008006k

LDI R24.6x03

Load immediate
Out to I/0 location

In from I/0 location

Logical OR with immediate

Out to I/0 location

Load immediate

Relative call subroutine



Interrupt Vector Table

Disassembly + X

Address: main

@ Viewing Options
--- No source file ------------mmmm e
ge0eeee8 _ RIMP PC+8xBbeds Relative jump

[ gopeoeal NOP No operation
88800082 RIMP PC+8x885A Relative jump
gegegeas NOP Mo operation
08800084 RIMP PC+Bx0857 Relative jump
gegegeas NOP Mo operation
e80ee0e6 RIMP PC+8x0855 Relative jump
gopeoeay NOP No operation
@e0e0e88 RIMP PC+8x8853 Relative jump
88200889 NOP No operation
geoeeees RIMP PC+8x8851 Relative jump
00peoeeB NOP No operation
geeeeeeC RIMP PC+8x884F Relative jump
g0veoeeDd NOP No operation
880e008E RIMP PC+8x884D Relative jump
2000088F NOP No operation
288000818 RIMP PC+Ox084B Relative jump
88800811 NOP Mo operation
e880e812 RIMP PC+Bx0849 Relative jump
gopeeel3s NOP No operation
@8ee8e14 RIMP PC+8xB847 Relative jump
gopeeels NOP No operation
@eeeee16 RIMP PC+8xB845 Relative jump
goveoely NOP No operation
28000018 RIMP PC+8x0843 Relative jump
g0peoels NOP No operation




Stopped at the Breakpoint

Disassembly

interruptc ¥ X Qe

=¥ interrupt.c =

= I+ Cwworks#atmel Studio7¥#ir

volatile

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

SISR(INT@ vect)

req_INT@ = B;ﬂ

main(veoid)

DDRA=1<<FPAB;

EIMSK |=1<<INT®;
EICRA=3<<ISC08;
PORTD |= 1<<PD8;

sei();

while(1){
if (reg_INT®
PORTA ~=
req INT@
¥
¥

int reqg INTO=1;

== @)}{
1<<PA@;
:1;
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Flowchart

Shows flow of control in a

processing activity (what Yes
gets done)

No

Used to show steps in a
process, including decision-
making

Does not scale well: becomes
confusing if larger than a
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( END )




Flowchart Example

Start

Read Income

Read Cost

Calculate Profit as

Income == Cosi?

Income - Cost
Calculate Loss as
Cost - Income
y
Print Loss Print Profit

Enh
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