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Instruction Cycles

FETCH
t 0 : MAR ← PC
t1 : MBR ← M [MAR ] , PC ← PC + 1
t 2 : IR ← MBR

EXECUTION : LOAD addr
t 0 : MAR ← IR(addr)
t1 : MBR ← M [MAR ]

t 2 : AC ← MBR

EXECUTION : ADD addr
t 0 : MAR ← IR(addr)
t1 : MBR ← M [MAR ]

t 2 : AC ← AC + MBR

EXECUTION : STA addr
t 0 : MAR ← IR (addr)
t1 : MBR ← AC
t 2 : M [MAR ] ← MBR

EXECUTION : JUMP addr
t 0 : PC ← IR (addr )
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Data Path 

MAR ← IR (addr)

MBR ← M [MAR]

AC ← MBR

MAR ← IR (addr)

MBR ← M [MAR]

AC ← AC + MBR

MAR ← IR (addr)

MBR ← AC

M [MAR ] ← MBR

PC ← IR (addr)

MAR ← PC

MBR ← M [MAR] ,
PC ← PC + 1

IR ← MBR

t 0

t 1

t 2

t 3

t 4

t 5
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[1] LOAD 250 – (1) Fetch Cycle  
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[1] LOAD 250 – (2) Fetch Cycle
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FETCH :LOAD addr
t 0 : MAR ← PC
t 1 : MBR ← M [MAR ] , PC ← PC + 1
t 2 : IR ← MBR

100PC

CK

100MAR

M[MAR] 1250

MBR

1250IR

AC

1250

MAR ← PC

MBR ← M [MAR]

IR ← MBR

PC ← PC+1

101

t 0 t 1 t 2 t 3 t 4 t 5 t 6

t 0 t 1

t 1t 2

t 1

100
101
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103

MEM_RD

1250
5251
2251
8170

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[1] LOAD 250 – (3) Execution Cycle
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[1] LOAD 250 – (4) Execution Cycle 
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100PC

CK

100MAR

M[MAR] 1250

MBR

1250IR

AC

1250

MAR ← PC

MBR ← M [MAR]

IR ← MBR

PC ← PC+1

101

t 0 t 1 t 2 t 3 t 4 t 5 t 6

t 4

t 4

100
101
102
103

MEM_RD

EXECUTION :LOAD addr
t 3 : MAR ← IR(addr )
t 4 : MBR ← M [MAR ]

t 5 : AC ← MBR

MAR ← IR (addr)

250

0004

0004

004

t 3

MBR ← M [MAR]

MEM_RD

AC ← MBR

t 5

1250
5251
2251
8170

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[2] ADD 251 – (1) Fetch Cycle
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[2] ADD 251 – (2) Fetch Cycle 
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FETCH :LOAD addr
t 0 : MAR ← PC
t 1 : MBR ← M [MAR ] , PC ← PC + 1
t 2 : IR ← MBR

101PC

CK

101MAR

M[MAR] 5251

MBR

5251IR

AC

5251

MAR ← PC

MBR ← M [MAR]

IR ← MBR

PC ← PC+1

102

t 0 t 1 t 2 t 3 t 4 t 5 t 6

t 0 t 1

t 1t 2

t 1

MEM_RD

1250
5251
2251
8170

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[2] ADD 251 – (3) Execution Cycle  
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ADD 251 ;   AC ← AC + M[251] 
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[2] ADD 251 – (4) Execution Cycle 

EXECUTION : ADD addr
t 3 : MAR ← IR(addr )
t 4 : MBR ← M [MAR ]

t 5 : AC ← AC + MBR

101PC

CK

101MAR

M[MAR] 5251

MBR

5251IR
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MAR ← PC

MBR ← M [MAR]

IR ← MBR

PC ← PC+1
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t 0 t 1 t 2 t 3 t 4 t 5 t 6

MEM_RD
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8170

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[3] STA 251 – (1) Fetch Cycle 
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STA 251 ;  M[251] ← AC 
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[3] STA 251 – (2) Fetch Cycle
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FETCH :LOAD addr
t 0 : MAR ← PC
t 1 : MBR ← M [MAR ] , PC ← PC + 1
t 2 : IR ← MBR

102PC

CK

102MAR

M[MAR] 2251

MBR

2251IR

AC
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MAR ← PC
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IR ← MBR

PC ← PC+1

103
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8170103

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[3] STA 251 – (3) Execution Cycle  
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[3] STA 251 – (4) Execution Cycle

EXECUTION : STA addr
t 3 : MAR ← IR(addr )
t 4 : MBR ← AC
t 5 : M [MAR ] ← MBR

102PC

CK

102MAR

M[MAR] 2251

MBR
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MBR ← M [MAR]

IR ← MBR
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t 0 t 1 t 2 t 3 t 4 t 5 t 6
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8170103

LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[4] JUMP 170 – (1) Fetch Cycle  
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[4] JUMP 170 – (2) Fetch Cycle

PC

ALU

AC

Control
Unit

MAR

IR

MBR

Main
Memory

Basic CPU

D
ata B

us

A
ddress   B

u sC
ontrol B

us

FETCH :LOAD addr
t 0 : MAR ← PC
t 1 : MBR ← M [MAR ] , PC ← PC + 1
t 2 : IR ← MBR
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LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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[4] JUMP 170 – (3) Execution Cycle 
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[4] JUMP 170 – (4) Execution Cycle

EXECUTION : JUMP addr
t 3 : PC ← IR (addr )
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LOAD 250 ;   AC ← M[250] 
ADD 251

;  M[251] ← AC STA 251
;   AC ← AC + M[251] 

JUMP 170 ;  PC ← 170
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