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Computer 
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Dr. Esti Stein

(Partly taken from Dr. Alon Schclar slides)
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Starts 
after 
decode

T0’T1’T2’(IEN)(FGI+FGO) : R  1

Going to Interrupt Cycle

R

J Q

KIEN

FGO

FGI

T0

T1

T2
clock
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Interrupt Routine 
Arrangement in Memory

0 :  

1 :   0  BUN   460 Always the 
address of 
the IO service 
routine

Don’t care

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0

Always the 
last 
instruction in 
the routine 

R = 1

:   ION
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QUIZ2

0 :  

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  

PC

Consider:
PC = 255 , T0 = 1, IEN = 1, 
FGI = 1, E = 1

Determine the content of the
registers below after each tick
of the sequence counter

Tick endRIRARPCEI

initial0--2551-

T0

T1

T2

T3
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Interrupt Cycle Execution
R = 1

0 :  

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

RT0 : AR  0, TR  PC

tickRARPCTRIEN

T012561

T1

T2
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T1

T2

RT0 : AR  0, TR  PC
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T1

T2

RT1 : M[AR]  TR , 
PC  0
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T11002561

T2

RT1 : M[AR]  TR , 
PC  0

0 :   256
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T11002561

T2

0 :   256

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  

PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T11002561

T20012560

0 :   256

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0
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Interrupt Cycle Execution
R = 1

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

:   1  BUN   0
:   ION

255 : CLE  
256 :  

PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

tickRARPCTRIEN

T0102562561

T11002561

T20012560

0 :   256
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QUIZ3 

0 :

1 :   0  BUN   460

…  

460 :  … 

Main 
Program

…  

IO Routine

481 :   1  BUN   0
480 :   ION

255 : CLE  
256 :  

PC

R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

lineRARPCIRIIEN

1

480

481

0 :   256
Determine the 
content of the 
registers at the end 
of the execution of 
each of the 
instructions 
mentioned below.
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Summery of Control 
Functions & Microoperations
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Summery of Control 
Functions & Microoperations
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QUIZ4 
R’T0 : AR  PC

RT1 : M[AR]  TR , 
PC  0

R’T2 : D0 ,.., D7 

Decode IR(12-14)
AR  IR(0-11), 
I  IR(15)

RT0 : AR  0, TR  PC

R’T1 : IR M[AR], 
PC  PC + 1

RT2 : PC  PC + 1,
IEN  0, 
R  0, SC  0

An output program resides in memory 

starting from address 2300.

It is executing after the computer 

recognizes an interrupt when FGO 

becomes a 1 (while IEN = 1).

1. What instruction must be placed at 

address 1?

2. What must be the last two instruction of 

the output program?
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QUIZ4A 

Implement the following instruction:

DEC : AC AC - 1


