CENG 336
INT. TO EMBEDDED SYSTEMS
DEVELOPMENT

Spring 2006
Recitation 06

29.03.2007 CEng336



OUTLINE

e Interrupts overview

« External interrupt & PORTB<7:4>
on change interrupts

e Sample program simulations
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INTERRUPTS

 Programmed |/O: The status of the 1/O device Is
checked by the program

 Interrupt I/O: The I/O device request the interrupt,
and an interrupt handling routine or interrupt service
routine is needed

* An interrupt is a process or a signal that stops the
microcontroller from what it is doing, so that
something else can happen.
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... INTERRUPT LOGIC

EEIE —___/
Wake-up (If in SLEEF mode)
) J

PSPIF
Dmrupt to CPU

PSPIE

ADIF
ADIE -/

RCIF _
RCE- /
FLAG BIT —— 1xF

TXIE
ENABLE BIT/SSP'F

SSPIE
CCP1IF
CCP1IE
TMR2IF{
TMR2IE-___/ l PERIPHERAL INTERRUPT
mgj:g—_\ ENABLE BIT
-/ GENERAL INTERRUPT INTCON<6>
ESES:E ENABLE BIT
INTCON<7>
BCLIF
BCLIE{___/

FLAG BITs are set regardless of PEIE, GIE or enable bit according to the
working conditions of peripheral.
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EFFECTS & HANDLING

Normal
program
flow GIE is automatically cleared to
disable any further interrupt
0x04 l
Interrupt |
— |e— :
The return address v
Is pushed onto the RETEIE
stack and the PC is
loaded with 0004h v : .
GIE is automatically set to
enable interrupts

FLAG BIT should be cleared in
software to avoid recursive
interrupts
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INT INTERRUPT

« External interrupt from RBO/INT pin

INTCON REGISTER (ADDRESS 0Bh, 8Bh, 10Bh, 18Bh)

R/W-0 RW-0 RW-0  RMW-0 R/W-0 RW-0 RMW-0  R/MW-x
GIE L PEIE TOIE [ #  RBIE TOIF [INTE Y RBIF

bit 0
ENABLE BIT FLAG BIT
OPTION_REG REGISTER (ADDRESS 81h, 181h)
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU [HINTEBG TOCS TOSE PSA PS2 PS1 PS0
bit 7 bit 0

INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of RBO/INT pin
0 = Interrupt on falling edge of RBO/INT pin
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PORTB CHANGE INTERRUPT

- An input change on PORTB<7:4> sets flag bit RBIF
(INTCON<0>). Only pins configured as inputs can cause
this interrupt to occur.

INTCON REGISTER (ADDRESS 0Bh, 8Bh, 10Bh, 18Bh)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/AW-X
TEE | PEE | TOE | INTE [ RBE. ] TOF | INTF | RBE. |
bit 7 bit

ENABLE BIT FLAG BIT

- How to clear RBIF?
1- Make a read or write operation of PORTB to end the mismatch
condition.
2- Clear flag bit RBIF

You can not clear RBIF without before making any read or write
operation of PORTB.
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HOW TO DISABLE & ENABLE GIE?

LOOP , QE is enabled before
BCF | NTCON, G E ;, Disable d obal Interrupt
BTFSC | NTCON, G E ;, dobal Interrupt D sabl ed?
GOro  LOCOP ;, NO try again

;, YES, continue wth programflow
, W thout interrupt

BSF | NTCON, G E , Re-enabl e d obal |nterrupt
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ANY QUESTION?
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