
Page 1 of 8 

 

EE 2004 
Week 10 Homework 

Solution 
 

1. Find the locations of the flag bit, enable bit and priority bit for the following interrupt 
sources (i.e., Which SFR are they located? Which bit?). Please refer to the Appendix for 
SFRs involved in interrupts. 
 

a. Timer 0 
b. Timer 1 
c. Timer 2 

 
 Flag bit (Register) Enable bit (Register) Priority Bit (Register) 

Timer0 TMR0IF (INTCON) TMR0IE (INTCON) TMR0IE (INTCON2) 

Timer1 TMR1IF (PIR1) TMR1IE (PIE1) TMR1IP (IPR1) 

Timer2 TMR2IF (PIR1) TMR2IE (PIE1) TMR2IP (IPR1) 

 
2. Show the instructions needed to enable the Timer0 interrupt in the following situations: 

a. Interrupt priority is disabled. 
b. Interrupt priority is enabled, and Timer0 interrupt is a high-priority interrupt. 
c. Interrupt priority is enabled, and Timer0 interrupt is a low-priority interrupt. 

 
a. bcf INTCON, GIE 

bsf INTCON, TMR0IE 

b. bsf INTCON, GIEH 

bsf INTCON, TMR0IE 

c. bsf INTCON, GIEH 

bsf INTCON, GIEL 

bsf INTCON, TMR0IE 

 
3. Where the PC will be redirected if a high-priority interrupt is triggered? If we want to put 

the entire interrupt service routine (ISR) in the interrupt vector for a high priority interrupt 
source, what is the maximum size of this ISR in bytes? What would we do if the size of 
the ISR is larger? 

  
0x000008. 
 
Because the 0x000018 is assigned to low-priority interrupts. If the entire ISR were fitted 
into this location, it has to be stored within location 0x000008-17. Therefore, the 
maximum size is 16 bytes. 
 
Use a goto or bra instruction to redirect the PC to the subroutine written to handle the 
interrupt. 

   
4. Why do we put a goto instruction at program memory address 0? 

 
Because 0x000008 is assigned to high-priority interrupts, no part of the main program 
should be written on beyond 0x000006. Therefore, at restart, we should redirect the PC 
to a separate location where the main program is implemented.  
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5. With a single instruction, disable all the interrupts. 
 
All interrupts would be disabled if the global interrupt enable bit is disabled. 
 

bcf INTCON, GIE 

 
6. Which bits are required to be enabled if we want to enable Timer1 interrupt as a low-

priority interrupt? 
 

bsf   RCON, IPEN;   enable priority interrupt 

bsf   PIE1, TMR1IE; enable TMR1 overflow interrupt 

bcf   IPR1, TMR1IP; set TMR1 interrupt to low priority 

bsf   INTCON, GIEH; enable high priority interrupt 

bsf   INTCON, GIEL; enable low priority interrupt 

 
7. Explain what happens if Interrupt B is activated while the PIC18 is serving Interrupt A 

(i.e., while the the ISR associated with Interrupt A is being executed) under the following 
five situations: 

a. Interrupt priority is disabled. 
b. Interrupt priority is enabled. Interrupt A&B are both high-priority interrupts. 
c. Interrupt priority is enabled. Interrupt A&B are both low-priority interrupts. 
d. Interrupt priority is enabled. Interrupt A is a high-priority interrupt, whereas B is a 

low-priority interrupt. 
e. Interrupt priority is enabled. Interrupt A is a low-priority interrupt, whereas B is a 

high-priority interrupt. 
 

a. When Interrupt A is being served, the GIE bit is disabled. Therefore when 

serving Interrupt A, Interrupt B would not be served. (See pp. 16 of Chap 6 for 

details) 

 

(For b-e, see pp. 17 of Chap 6 for details) 

b. When Interrupt A is being served, the GIEH bit is disabled, which disables all 

interrupts. Therefore when serving Interrupt A, Interrupt B would not be 

served. 

c. When Interrupt A is being served, the GIEL bit is disabled, which disables all 

low-priority interrupts. Therefore when serving Interrupt A, Interrupt B would 

not be served. 

d. When Interrupt A is being served, the GIEH bit is disabled, which disables all 

interrupts. Therefore when serving Interrupt A, Interrupt B would not be 

served. 

e. When Interrupt A is being served, the GIEL bit is disabled, which disables all 

low-priority interrupts. However, GIEH still stays at 1. Therefore as a high-

priority interrupt, Interrupt B will be served immediately even if the ISR 

associated with Interrupt A is currently being executed. 

 

8. Explain why we cannot use return instead of retfie as the last instruction of an ISR. 

 
The global interrupt enable (GIE) flag has been disabled when an interrupt is evoked to lock 
out further interrupt requests. 
 

After an ISR has been completed, retfie re-enables GIE, so that other interrupts could be 

served. return would not re-enable GIE. 
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Appendix: Interrupt Registers 
 
INTCON 
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INTCON2 
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RCON 
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PIR1 
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PIE1 
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IPR1 
 

 


