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Conceitos

5’Tntroduzido na década de 6@ pelo MIT -

Massachussets Institute of Technology

@Contr‘qstq com o método de scanning

@Intemﬂompe o fluxo principal da CPU apds concluir
a instrucdo em andamento

LSPH| erdarquica

:>Um OU mais processos podem solicitar atendimento
simul taneamente
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Fontes de interrup¢io

1. 2 externas: INTQ, INT1 (PD2 e PD3)
< Ativas por borda

. Mudanca de estado

. Timer overflow

. Alteracao no comparador analogico

. Termino de conversao A/D

. Escrita na EEPROM

. Comunicacao Serial USART

. Watch Dog Timer

9. Comunicacao SPI

10.Two-Wire serial comunication I4C
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A memdria flashrom

Endereco
apoés RESET P00 |
| —
8082
I o=t
atores de
interrupcto
PLOO 8833 | Enderego do

Programa
Principal

Programa
Principal

Tratamento de

Interrupgdo
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Processo de interrup¢io sem bootloader

Ir—l-l_t_-l-—'-I-I-I_-I-_i-l—q-— -

0000 MFEndereco de RESET

0002 Vetor de

— Interrupcao

obIpo)

kkkk
kkk+1

gL

Iipdriouruay

CodM™o de
interrupgac

© Prof. Vargas

3FFF




Interrup¢des Externas

SIUPCINT13)
(PCINT12)

(PCINTI1)
(PCINT10)

(PCINT9)
I(PCINTS)

! 3
b
(PCINTS)
(PCINTS)
(PCINT3)
(PCINT2)
(PCINTI)

(PCINT6/XTALI/TOSC1) PB6
(PCINTT/XTAL2TOSC2) PB7
(PCINT21/T1)|PD3
(PCINT22)(|PD6 P&
(PCINT23)|PD7 &
(PCINTO)PBO

© Prof. Vargas



1.

0 vetor de
Interrup¢io

Quando o fusebit BOOTRST
esta programado, o
dispositivo pulara para o
endereco de Boot Loader no
Reset

Quando o bit IVSEL no
registro MCUCR esta setado,
O vetor de interrupgao sera
movido para o inicio da
secao de Boot Flash.

O endereco de cada vetor de
interrupcao sera o enderego
nesta tabela somado ao
endereco do Boot Flash
Section

Vector No iAdd ress(Z)

1

w W~ ;e L bk W N

e I B By Y B3| = | =] = || o | | = | ek = | =
a2 o L= L %] = - 4] o | o (%] = La =] = =

0x0000(1) RESET

| 0x0002
| 0x0004
| 0x0006
| 0x0008
| 0x000A,
| 0x000C

0x00DE

| 0x0010
0x0012
| Ox0014
0x0016
| 0x0018
0x001A

0x001C

0x001E

00020

| 0x0022
0x0024
00026
0x0028
| 0x002A
0x002C
OxD02E
| Ux00 30
0x0032

INTO

Source Interrupts definition

Exiernal Pin, Power-on Resest,
Brown-out Reset and Watchdog System Reset

.Exiemsi Interrupt Requast 0
| INT1 | Exiernal Interrupt Request 0
| PCINTO | Pin Change Interrupt Request 0
| PCINT1 | Pin Change Interrupt Request 1
| PCINT2 | Pin Change Interrupt Request 2
.WDT | Watchdog Time-out Interrupt

TIMER2_COMPA | Timer/Counter2 Campare Match A
TIMER2 COMPEB Timer/Coutner2 Compare Match B

TIMER2_OVF
ITIMEH'I_C-AFT ."I'JmE-rICuunIE-r'r Capture Event

“TIMER1_COMPA Timer/Counter1 Compare Match A
-TIMEH1_C}GMF'E | Timer/Coutner! Compare Match B
TIMER1_OVF
.TIMEHD_EDMF'A | Timer/CounierD Campare Match A

| Timer/Counier2 Overflow

' Timer/Counier! Overflow

TIMERO COMPB Timer/CoutnerD Compare Match B

TIMERD _OWVF Timer/Couniard) Overflow

IEF‘I STC | SPI Serial Transfer Complete
USART RX  USART Rx Complete

| USART_UDRE | USART Dala Reyisler Emply
USART_TX  USART Tx Complete

| ADC | ADC Conversion Complete

| EE READY | EEPROM Ready

'ANALOG COMP  Analng Camparator

| I WI .E-WIFE Serial Interface {IEL"}
SPM READY Stare Program Memary Ready
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0 registro MCUCR

MCUCR:MCU Control Register

RAW-0 R/W-0 RW-0 RMW-0 R/W-0
I &) o & 3 2 1 @

= TVSEL

:> @ — Vetor de interrupcao sera colocado no | :
inicio da FlashRom. o

Samue A

Ui h PR ES s TSR LR AT

< 1 = Vetor de interrupcao sera deslocado para
0 inicio da secao de Boot Loader na FlashRom. =~

=>IVCE

< Deve ser colocado em 1 para habilitar o uso
do bit IVSEL.

< IVCE é limpo (@) por hardware 4 ciclos apds
ser gravado.

< Setando o bit IVCE as interrupctes serdo
desabilitadas
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0 registro SREG

SREG: Status Register

RAW-0 R/MW-0 RMAW-0 R/AW-0 R/W-0 R/W-0 RAW-0 RW-0
T H S V N Z C
3 b 2 4 3 2 1 %)

45°I: Global Interrupt Enable
<1 = Habilita @ = Desabilita

< Se: @ ocorreu interrupcdo

1 Sem interrupcao
< RETI poe I = 1
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0 registro EIMSK

EIMSK :External Interrupt Mask Register

R/W-0

R/W-0
INT1 |

INTO

7 6 o d 3 Z 1
L>INTO

- PC6
31: Ativa Interrupg¢ao externa 0©

:>B: Desativa interrupcdo externa @ PDI

INTO| PD2
L2 INTL PD3

TO |PD4

:>1: Ativa Interrupcao externa 1 e

PB6
- PB7

PDS

PD6

PDO |

38: Desativa interrupcgdo externa 1 GND/|

a0 =) v W & b P e

-

[
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0 registro EICRA

EICRA: External Interrupt Control Register A

-

RMW-0 RAW-0 RAW-0 RW-0
ISC11 isC10 | 1sco1 | 1SC00

b = 4 3 2 1 a

@ISC@l e 1SCBQ - Interrupt Sense Control ©

%1%
o1

Sensivel a nivel @

Sensivel a qualquer variacdo logica

10

Sensivel a borda de descida (falling)

11

Sensivel a borda de subida (rising)

@ISCll e I1S5C10 - Interrupt Sense Control 1

%1%
o1

Sensivel a nhivel @

Sensivel a qualquer variagto logica

10

Sensivel a borda de descida (falling)

11

Sensivel a borda de subida (rising)
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EmC...

E mikroC PRO for AVR v.0.1.0 - CHAAVEMikroL\1Led1Bot.mcpav
File Edit Miew Project Builld Rurd| Tools Rdelp

Y 33 M B ER S | ] & ] S mE Proghagymer F11
{3} StartPage [B3] [2) lediBot.c B w4 Package Manager

1@ LEL

v |
BO + A Ascii Chart
L' EEPROM Editor Para criar a funcao

Bo * Ex st Gl Tl FHTMAL ISP, podemos usar
------ (3 GLCD Bitmap Editor ; a ferramenta
Interrupt Assistant Ctrl+Alt+] H |n’[el'l’up’[ ASSiStant

TI LCD Custom Character

Actrve Comment Editor  ChrPsGit+ C

sbu|332s J0aloug

Jadodag apos  IE

& mikroBootloader

Ol d MC .;' Seven Segment Editor
UDP Terminal

P UH- E|  USART Terminal Ctrl+T

H] Options F12 §

DDRL o
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Preparando...

Interrupt Assistant

void v ADDR_INTO i-:

w o ALTO QK

|
SetlSFL name and select Interrupt Yector address,

Informa se salva ou
nao o contexto

Seleciona o tipo de
interrupcao

— T
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Seguihdo...

Nome definido para

rotina de tratamento
de interrupcao com

a ferramenta

Tipo de interrupcao
definidos com a
ferramenta Interrupt

: Assistant
Interrupt Assistant

void ) iv [IVT_ADDR_INT®| ics ICS_AUTO
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