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Register Reference 
Instructions
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Register Reference 
Instructions
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Example:  CLA
I

D7

T3
B11

11



QUIZ6
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The content of AC is A937,
and E = 1.
Determine the content of the
registers below after each
instruction Assume the
instruction resides in
address 21.

instructionIRARPCEAC

initial--211A937

CLA

CMA

CIL

SNA

SZE
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Memory Reference 
Instructions (MRI)

Instruction

Fetch

Instruction

Decode

Operand

Fetch

Execute

Result

Store

Next

Instruction

T0 : AR  PC

T1 : IR  M[AR], 
PC  PC + 1

T2 : D0,..,D7 Decode IR(12-14)
AR  IR(0-11),  I  IR(15)

D7`IT3: AR M[AR]

AR 
(effective address)I = 1

I = 0

T4

T5

T6

Read data from memory into 
a register

Logic circuits can be applied 
only on registers

Store result (if necessary)
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At the end of the T3 cycle, AR 
holds the effective Address

Memory Reference 
Instructions (MRI)

I

IR15 IR14 .. IR12 IR11 .. IR0

D0

D1

D2D6

D7
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MRI - AND

AR ( =202)

0

AND      2020

AAA202:At the end of the T3 cycle, AR 
holds the effective Address

AND : AC AC  M[AR]

D0T4 :  DR  M[AR]
D0T5 :  AC AC  DR, SC  0

AAAD0

T4

06A



9

MRI - AND

AR ( =202)

0

ADD      2020

AAA202:At the end of the T3 cycle, AR 
holds the effective Address

AND : AC AC  M[AR]

D0T4 :  DR  M[AR]
D0T5 :  AC AC  DR, SC  0

AAA

06A

D0

T5

AND

02A

000 0
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MRI - ADD

AR ( =202)

0

ADD      2020

AAA202:At the end of the T3 cycle, AR 
holds the effective Address

ADD : AC AC + M[AR], 
E  Cout

D1T4 :  DR  M[AR]
D1T5 :  AC AC + DR, 

E  Cout , SC  0

AAA

06A
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MRI - LDA

AR ( =202)

0

LDA      2020

AAA202:At the end of the T3 cycle, AR 
holds the effective Address

LDA : AC  M[AR]

D2T4 :  DR  M[AR]
D2T5 :  AC  DR, SC  0

AAA

06A

AAA
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MRI - STA

AR ( =202)

0

STA      2020

AAA202:At the end of the T3 cycle, AR 
holds the effective Address

STA : M[AR] AC 

D3T4 :  M[AR] AC, SC  0
06A06A


