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a4 . single-cycle vs. multicycle

Single-cycle Implementation: EK¥§EH, EKCC

clock ‘
M
add $t0,$tl,s$t2 beq $t0,$tl1,L

Multicycle Implementation: NEKFELFH, ©HKCC

clock

add $t0,$tl,S$t2 beq $t0,$tl,L
« Multicycle Implementation:
less waste = higher performance
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Multicycletg & B} 7

FIGURE e4.5.6
Action for R-type Action for memory Action for
Step name instructions reference instructions branches
Instruction fetch IR <= Memory[PC]
PC<=PC+4
Instruction decode /register fetch A<= Reg [IR[19:15]]

B <= Reg [IR[24:20]]
ALUOut == PC + immediate

Execution, address computation, ALUOut == Aop B ALUOut <= A + immediate if (A == B)
branch/jump completion PC <= ALUOut
Memory access or R-type Reg [IR[11:7]] <= Load: MDR <= Memory[ALUOut]
completion ALUQut or

Store: Memory [ALUQut] <= B
Memory read completion Load: Reg[IR[11:7]] <= MDR

e J-type”?



Control unit internal structure

;'*Cnntml - ~
i Unit

—— MemtoReg
— RegDst
Branc : — lorD
MemRead - |—PCsrc
-Control zrigs | Controfier [~ ALUS™B1o
Temvrite iﬂpmdeﬁﬂ (FSM) —— ALUSrcA
AL USre : — IRWrite
RegWrite — MemWrite
: L PCWrite
—— Branch

() Opcodei%ﬁ_nj \ J— RegWrite

ALUOp,.,

Instruction [6-0]

. RV2{5 545
MIPSANSE A ABIE] o S ,5

Digital Design and Computer Architecture, 2012




R
IH
s
T1
9
<

FIGURE e4.5.12
The finite-state diagram
for multicycle control.

FIGURE C.3.1
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rom-based finite state machines
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Microprogrammed Control
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