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Interrupts

“An Asynchronous signal indicating the need for attention 
or a synchronous event in software indicating the need for 
a change in execution.”

Hardware interrupts introduced to avoid wasting the 
processor's valuable time in polling loops, waiting for 
external events. 

-Wikipedia
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Interfacing

uBlaze
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Interfacing

uBlaze

Interrupt Reset
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Interfacing

uBlaze

Interrupt

Signal can be edge triggered
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Interfacing

uBlaze

Interrupt

Signal can be edge triggered or level triggered



Computer System Design Lab 7

Internal Processing

uBlaze

Interrupt
Save Program Counter

Clear Interrupt Enable (IE) Bit in MSR
---Jump to ISR routine and execute---



Computer System Design Lab 8

Internal Processing

uBlaze

Interrupt

r14 !PC 
PC ! 0x00000010 
MSR[IE] !0  
MSR[UMS] !MSR[UM], MSR[UM] ! 0, 
MSR[VMS] ! MSR[VM], MSR[VM] ! 0 
Reservation !0
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Internal Processing

uBlaze

Interrupt

r14 !PC 
PC !0x00000010 
MSR[IE] !0  
MSR[UMS] !MSR[UM], MSR[UM] ! 0, 
MSR[VMS] ! MSR[VM], MSR[VM] ! 0 
Reservation !0

Only with MMU
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Internal Processing

uBlaze

Interrupt

r14 !PC 
PC !0x00000010 
MSR[IE] !0  
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New Concept: “Vectoring”



Computer System Design Lab 12

New Concept: “Vectoring”
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New Concept: “Vectoring”
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

Bamb:  Interrupt !
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

Bamb:  Interrupt !

PCR141)
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

Bamb:  Interrupt !

PCR141)

2) MSR[IE] 0
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

Bamb:  Interrupt !

PCR141)

2) MSR[IE] 0

3) PC 0x0000010
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
o
o

o         
exception routine

o
o
o

rti r14,8

Vector Table

4)
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
o
o

o         
exception routine

o
o
o

rti r14,8

Vector Table

4)

5)
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
o
o

o         
exception routine

o
o
o

rti r14,8

Vector Table

4)

5)MSR[IE] 1
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
o
o

o         
exception routine

o
o
o

rti r14,8

Vector Table

4)

5)MSR[IE] 1

PC R14
+8
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
o
o

o         
exception routine

o
o
o

rti r14,8

Vector Table

4)

5)MSR[IE] 1

PC R14
+8
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MSR: Machine Status Register
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MSR: Machine Status Register

IE:= Interrupt Enable
1= Enabled
0=Disabled
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MSR: Machine Status Register

MSR is a “Privileged” Register:   
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MSR: Machine Status Register

MSR is a “Privileged” Register:   
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MSR: Machine Status Register

MSR is a “Privileged” Register:   
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MSR: Machine Status Register

MSR is a “Privileged” Register:   
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Where do Interrupts Come from ?

Devices External to CPU
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Our CPU Has 1 External Input

uBlaze

IRQ

?
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Priority Interrupt Controller (PIC)

uBlaze

IRQ

PIC
0  1   2    3   4   5   6     7
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Priority Interrupt Controller (PIC)

uBlaze

IRQ

PIC
0  1   2    3   4   5   6     7 Prioritizes inputs
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Priority Interrupt Controller (PIC)

uBlaze

IRQ

PIC
0  1   2    3   4   5   6     7 Prioritizes inputs

Can set to edge/level protocol
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PIC REGISTER SET

PIC
0  1   2    3   4   5   6     7
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PIC REGISTER SET

PIC
0  1   2    3   4   5   6     7
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IsR: Interrupt Status Register

PIC
0  1   2    3   4   5   6     7

a)Which Interrupts requesting service
b) Debugging: Writing a 
“1” will actually trigger interrupt
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IER: Interrupt Enable Register

PIC
0  1   2    3   4   5   6     7
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IER: Interrupt Enable Register

PIC
0  1   2    3   4   5   6     7

Only Enables/Disables each interrupt: does not cause int
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IAR: Interrupt Acknowledge Register

PIC
0  1   2    3   4   5   6     7
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IAR: Interrupt Acknowledge Register

PIC
0  1   2    3   4   5   6     7

Clears a pending interrupt:
What would happen if you did not
clear the pending interrupt ?
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IVR: Interrupt Vector Register

PIC
0  1   2    3   4   5   6     7
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IVR: Interrupt Vector Register

PIC
0  1   2    3   4   5   6     7

Tells you highest priority pending
Interrupt
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MER: Master Enable Register

PIC
0  1   2    3   4   5   6     7
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Programming Basics

PIC
0  1   2    3   4   5   6     7

To Set up:
1)Write to IER to set/clear particular interrupts
2)Write to MER to turn on and wait……

To Respond to Interrupt:
1)Read IVR to find out highest priority interrupt
2)Use (IVR) to branch to appropriate handler routine

-handler routine:
1st handshake device to clear request—why ?
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Programming Basics

PIC
0  1   2    3   4   5   6     7

To Set up:
1)Write to IER to set/clear particular interrupts
2)Write to MER to turn on and wait……

To Respond to Interrupt:
1) Read IVR to find out highest priority interrupt
2) Use (IVR) to branch to appropriate handler routine

-handler routine:
1st handshake device to clear request
write to IAR register to clear
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
Read IVR

switch(IVR)
case o: bri isr_routine_0

break;         
case 1: bri isr_routine_1

break;
o
o
o

end case:

Vector Table

5)
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Execution Flow
o
o
o
addi r1,r1,4
sub r1,r2,r3
add r1,r2,r3
bri loop
o
o
o

bri my_handler 

My_handler:
Read IVR

switch(IVR)
case o: bri isr_routine_0

break;         
case 1: bri isr_routine_1

break;
o
o
o

end case:

Vector Table

5)

Isr_routine_x
Handshake device
(to clear rqst to PIC)

Write to IAR
(to clear PIC rqst)
Execute routine

o
o
o

rti r14,8


