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Instruction Cycles

FETCH
t, - MAR ¢ PC

t, : IR € MBR

t, : MBR ¢ M[MAR], PC ¢ PC + 1

EXECUTION : LOAD addr
t, : MAR ¢ IR(addr)

t, : MBR ¢ M[MAR]

t, : AC ¢ MBR

Data Path

EXECUTION : ADD addr
to, : MAR ¢« IR(addr)
t, : MBR ¢ M[MAR]
t, : AC ¢ AC + MBR

EXECUTION : STA addr
t, : MAR ¢ IR(addr)
t, : MBR ¢ AC

t, : M[MAR] ¢ MBR

EXECUTION :JUMP addr
t, : PC « IR(addr)
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Data Path
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MAR ¢ PC
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MBR ¢ M[MAR],
PC ¢« PC + 1
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[1] LOAD 250 - (1) Fetch Cycle

PC 0100 —» 100 1250 ) 1250 IR
101 5251
102 2251
103 8170
170
AC
250 0004
251 0003
LOAD 250  AC — M[250]
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[1] LOAD 250 - (2) Fetch Cycle

t, t, t, t, t, t, tg Basic CPU
CK é
t t, 4 E
> PC | VAR
PC ¢« PC+1 Y R §§
PC Eé
« M >
MAR « PC ALU Control e
MAR Unit Q:0
S: Main
MEM_RD = ok Memory
MBR ¢ M[MAR] P g
m R | |
; H c t,
IR < MBR e
AC
m 100 1250 LOAD 250 ; AC — M[250]
101 5251 ADD 251 ; AC - AC + M[251]
102 2251 STA 251 ; M[251] - AC
103 8170 JUMP 170 : PC — 170
FETCH : LOAD addr
t, : MAR ¢ PC

t, : MBR ¢« M[MAR], PC ¢ PC + 1
t, : IR € MBR
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[1] LOAD 250 - (3) Execution Cycle

PC 0100

LOAD 250 : AC — M[250]
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[1] LOAD 250 - (4) Execution Cycle

t, t, t, t, t, t, t Basic CPU
CK é
t, t, :
MAR :
PC ¢« PC+1 R | §§
PC Eg
to
C trol‘ 777777777 7’5‘05 77777777777777 "
on :
MAR AEL Unit OE% .
|82 Main
MEM_RD MEM_RD A -F Memory
—=r
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e om L — | 1]z
ts : o c 4
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AC ¢ MBR
& o
m 100 1250 LOAD 250 ; AC — M[250]
101 5251 ADD 251 ; AC - AC + M[251]
102 2251 STA 251 ; M[251] - AC
103 8170 JUMP 170 ; PC -~ 170
EXECUTION : LOAD addr
t, : MAR ¢« IR(addr)
t, : MBR ¢ M[MAR]
t; : AC ¢ MBR
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[2] ADD 251 - (1) Fetch Cycle

PC 0101 \ 100 1250
101 5251 ) 5251 IR
102 2251
103 8170
170
0004 AC
250 0004
251 0003
ADD 251 ; AC — AC + M[251]
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[2] ADD 251 - (2) Fetch Cycle

t, t, t, t, t, t, t Basic CPU
CK H
t t, t, z
- MAR :
PC « PC+1 S §§
PC Eg
R
< - il >
MAR 1 PC AL Control ‘w
MAR Unit 0=
o— .
5= Main
MEM_RD A ok Memory
MBR ¢ M[MAR] g
s s : 3
. e
: H g ty
IR ¢« MBR e

R
100 1250  LOAD 250 : AC . M[250]

= 101 5251  ADD 251 ; AC . AC + M[251]
102 2251 STA 251 ; M[251] - AC

103 8170 JUMP 170 ; PC -~ 170

FETCH : LOAD addr

t, : MAR ¢ PC

t, : MBR ¢ M[MAR], PC ¢« PC + 1
t, : IR € MBR
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[2] ADD 251 - (3) Execution Cycle

PC 0101 100 1250 5 2516 IR
N o
102 2251 7 _3+4
103 8170 -l

ADD 251 ; AC — AC + M[251]
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[2] ADD 251 - (4) Execution Cycle

t, t, t, t; t, t; tg
CK
PC « PC+1
PC
MAR
MEM_RD MEM_RD
MBR « M[MAR] MBR ¢ M[MAR]
IR ¢« MBR
IR

e e
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100 1250 LOAD 250 : AC — M[250]
101 5251 ADD 251 ; AC - AC + M[251]
102 2251 STA 251 ; M[251] - AC
103 8170 JUMP 170 : PC . 170

EXECUTION : ADD addr
MAR ¢ IR(addr)
MBR ¢ M[MAR]
AC ¢« AC + MBR

ty

t, :

s
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[3] STA 251 - (1) Fetch Cycle

PC 0102 100 1250
K 101 5251
102 2251 ) 2251 IR
103 8170
170
250 0004 0007 AC
251 0003

STA 251  ; M[251] — AC
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[3] STA 251 - (2) Fetch Cycle

t, t, t, t, t, t, t Basic CPU
CK H
t t, t, :
- MAR :
PC « PC+1 S §
PC Eg
DS >
MAR + PC AL Control ‘w
MAR Unit 0=
o— .
3: Main
MEM_RD A ok Memory
| 7H
MBR ¢ M[MAR] g
E T — |12
‘ H c ty
IR ¢« MBR Sl

<
100 1250 LOAD 250 ; AC . M[250]

101 5251 ADD 251 ; AC - AC + M[251]
m 102 2251 STA 251 ; M[251] — AC

103 8170 JUMP 170 : PC - 170

FETCH : LOAD addr

t, : MAR ¢ PC

t, : MBR ¢ M[MAR], PC ¢« PC + 1
t, : IR € MBR
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[3] STA 251 - (3) Execution Cycle

PC 0102 100 1250 2 251e IR
X 101 5251
102 2251

STA 251  ; M[251] — AC
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[3]1 STA 251 - (4) Execution Cycle

t, t, t, t t, t, tg Basic CPU
CK é
t, t, g
MAR —
PC ¢ PC+1 : :E
"""""""""""""""""""" =Q
PC 0
37
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MAR e Unit OE%
S: Main
MEM_RD MEM_WR A ok Memory
e D
MBR ¢« M|[MAR] MBR ¢« AC “ g
MBR S E— T — E g
1 t . c
MBR —
IR ;
AC
100 1250 LOAD 250 ; AC — M[250]
101 5251 ADD 251 ; AC - AC + M[251]
102 2251 STA 251 ; M[251] - AC
103 8170 JUMP 170 : PC - 170
EXECUTION : STA addr
t, : MAR ¢ IR(addr)
t, : MBR ¢ AC
t; : M[MAR] ¢« MBR
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[4] JUMP 170 - (1) Fetch Cycle

PC 0103 100 1250
101 5251
102 2251

103 8170 ) 8170 IR

170
0007 AC
250 0004
251 0003
JUMP 170 , PC ~ 170
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[4] JUMP 170 - (2) Fetch Cycle

t, t, t, t, t, t, t Basic CPU
CK H
t t, t, =
- MAR :
PC « PC+1 S §§
PC Eg
« M >
MAR 1 PC AL Control ‘w
MAR Unit 0=
o— .
5= Main
MEM_RD A ok Memory
MBR ¢ M|MAR] S~
| | 23
O e
: H g ty
IR « MBR ERT

Ce
100 1250 LOAD 250 ; AC — M[250]
101 5251 ADD 251 ; AC -~ AC + M[251]
102 2251 STA 251 ; M[251] - AC

W 103 8170  JUMP 170 : PC . 170

FETCH : LOAD addr

t, : MAR ¢ PC

t, : MBR ¢ M[MAR], PC ¢« PC + 1
t, : IR € MBR
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[4] JUMP 170 - (3) Execution Cycle

PC 0170 100 1250 8 170 IR
101 5251
102 2251
103 8170
170
250 0004 0007 AC
251 0007
JUMP 170 , PC « 170
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[4] JUMP 170 - (4) Execution Cycle

t, t, t, t, t,
CK
PC ¢ PC+1 PC « IR(addr)
PC
MAR ¢« PC
MAR
MEM_RD
M[MAR] -
MBR ¢ M[MAR]

MBR

Data Path
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Basic CPU
t, t, E
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100 1250 LOAD 250 ; AC — M[250]
101 5251 ADD 251 ; AC - AC + M[251]
102 2251 STA 251 ; M[251] - AC
103 8170 JUMP 170 : PC . 170

EXECUTION : JUMP addr

ty

PC ¢ IR(addr)
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