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}“%J .
=) PCSrc =10 PCWrite
Jj(i‘
RAESTO:
® PCScr=10

® PCWritef5 %k

EEEEEEEEEEEEEEEE



42 % BABEREET—FT LT

STO

IRWrite

PCWrite
lorD 2 iy ALUScrA =0
Start ALUSICA =0 ALUSrcE_: 1
ALUSrcB = 01 ALUOp =00
ALUOp = 00
PCSrc =00

Lw/Swig Beqis 4
WiSWiHS RAYHE 4 a4
ST2 sT8

ST6
ALUSrcA =1
ALUSrcB =00

% 1 H

ALUScrA =1 ALUSerA = 1 _
— ALUSrcB = 10 ALUSrCB = 00 ALUOp = 01 PCScr =10
i*-;‘;- ﬁj‘l: ALUOp = 00 ALUOp = 10 PCSrc = 01 PCWrite

PCWriteCond

HRKASE s

Lwig 4 >

ST3 STO: IfE4

ST7 ST1: iE05/FF 1781 ]
ST2: 1HFEATFffsa bl
ST3: il 77 Gl %
ST4: 5F{Tas

STS: Siffitah

ST6: RMYSERL

ReqDst = 1
MemtoReg =0
RegWrite

lorD =1 lorD =1
MemRead MemWrite

ST4 ST7: SaF{ras
ST8: 47 L 5Ehk
RegDst =0 ST9: Bh¥rsehk )
MemtoReg = 1
RegWrite

R E mERAKE

S BEIHANG UNIVERSITY




4.2 % Rl E3w &

Kit—— 52T

< BIRRESHFSM

» STO. ST1ZE10MMRTS

> RIS 3 H R,
S,S,S,S,=0110FRST6

< EE/RBIFSM

> 2 HE S5 UBUR T 280

>RSHIMARYEMEA (R
BERPOARER) RE

Control logic

Cutputs

".

PCWrite

PCWrnteCond

lorD

MemRead

MemWrite

IRWrite

MemtoReg

PCSrc

ALUOp

ALUSrcB
ALUSrcA

RegWrite

RegDst

N53

N52

N51

NSO

I F

o = o o -~ (]
=18 j=18 j=% =8 j= % o
DW o CI'T DW o CI'[

S3

r
od - o
w w o

Instruction register

State register

opcode field

L

A A 4
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42 % AR Bk

+ ERESEZE R
EHESMYEIREEX

PCWrite=ST0+ST9
=5,5,5,5,+5,5,5,5,

ALUSrcA=8T2+ ST6+ ST8
=5,5,5,8,+5,5,5,5, + 55,55,

RegWrite =ST4 + ST7

= S_ssz 5190 + S_3828150

I F AT I RKE

BEIHANG UNIVERSITY

STO

Start

Lw/Swi 4

ALUScrA =1
ALUSrCB =10
ALUOp =00

MemRead
IRWrite
PCWrite
lorD =0
ALUScA =0

ALUSrcB = 01

ALUScrA =1

ALUOp = 10

RAYFE 4

ALUSrcB =00

ALUScrA =0
ALUSrcB =11
ALUQp =00

N
ALUSrcA =1
ALUSrcB =00
ALUOp = 01
PCSrc =01
PCWriteCond

PCScr=10
PCWrite

ST0: IiE4
RegDst=1 1\ ST /A7 AR I
lorD = 1 lorD = 1 MemtoReg =0 | T2 ATl e
MemRead MemWrite RegWrite ST3: iy [l TEGkRS
ST4: S {745
STS: HiFffas
ST6: RAYSERL
_ ST7: S&F{7a8
- ' ST8: 47 5]
RegDst = 0 ST9: BhiH ek
MemtoReq = 1 S
RegWrite
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4.2 % BEEHBE— F 2T
o REESIZEE: IESHHESYHIPRSFYATAN (Opcode) %

REESHES:

LHARESHEA BRIERDHIAN RS
S35,5:S, (OpsOp,0p;0p,0p,0p,) NS3NS;NS;NS,
0000 (STO) 0001 (ST1)
0001 (ST1) 100011 (IwFg4) 0010 (ST2)
0001 (ST1) 101011 (sw¥E4) 0010 (ST2)
0001 (ST1) 000000 (RZE{$54) 0110 (ST6)
0001 (ST1) 000100 (Beq#4) 1000 (ST8)
0001 (ST1) 000010 (J¥84") 1001 (ST9)
0010 (ST2) 100011 (Iw#g4) 0011 (ST3)
0010 (ST2) 101011 (sw#E4) 0101 (ST5)
0011 (ST3) 0100 (ST4)
0110 (ST6) 0111 (ST7)

ST‘é’T?B’TSS'TSQW' 0000 (STO)

NS, = ST1(Beq+J)
=$;S,35,5,(0p;Op, Op;0p,Op, Op, + Op,Op, Op,Op,Op, Op; )




% B4 Bkt —— TIET + ALUERSH| BT

(" ™
PCwriteCond )
~ \j PCwrite PCSrc
PCWe lorD \ ALUOp
a MemRead | Control | ALUSrcB )
( Memwrite |  Unit | ALUSrcA A Om
( MemtoReg  \ RegWrite ) ‘m 28 |->1 )li
~ , e > 2
IRWrite /ARegDst ) 26 @
[ A
( . Instruction[25-0] PC[31-28]
Instruction -OT
o [31-26] J
> PC M Instruction lRS Read oM \
U
U —» Address > [25-21] register 1 Read 5 A X Ed
X data2 Sero L
Instruction | | Read
. 20-16 i ALU
Instruction | | [ ] TEEJBEr 2 Read
or data Write datal Result
Instruction register -
[15-0] /
Write Instruction Write _
e P Memory register 1y data Registers
U
Memory A 0%
> data T . ‘
register | ¢ imm16 Sign
J extend
> N
\_ Func
\_ J
\_ e Y,

I F AT I RKE 45
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% R IEH BT — TIEFET

> BEIH NG UNIVERSIT

% B RARIEERC S
Lwii4  Swii4  Begifé
e IR < M[PC]
°°7 PC ¢ PC+4
1C2 ST1 A < R[IR[25:21]], B < RJ[IR[20:16]]
ALUOuUt € PC + Signext[IR[15:0]]<<2
ST6 ST2 ST8 ST9
TSB | o e 2 ALUOUt € A+ | If (A-B==0) then | PC ¢« PC.[31:28]
Ao 2 Signext(IR[15:0]) PC < ALUout || IR[25:0]<<2
P
ST7 ST3 ST5
DR <
TC4 | R[IR[15:11]]
CALUOUE M[ALUOut] | M[ALUOuU{]
<B
ST4
TC5 R[IR[20:16]]
< DR
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% R IEH BT — TIEFET

STO

IRWrite

PCWrite
lorD 2 iy ALUScrA =0
Start ALUSICA =0 ALUSrcE_: 1
ALUSrcB = 01 ALUOp =00
ALUOp = 00
PCSrc =00

Lw/Swig Beqis 4
WiSWiHS RAYHE 4 a4
ST2 sT8

ST6
ALUSrcA =1
ALUSrcB =00

% 1 H

ALUScrA =1 ALUScrA = 1 _
— ALUSrcB = 10 ALUSrCB = 00 ALUOp = 01 PCScr =10
i*ﬁ:ﬁ"ﬁx ALUOPp = 00 ALUOp = 10 PCSrc = 01 PCWrite

PCWriteCond

ARRKASE s

Lwig 4 >

ST3 STO: IfE4

ST7 ST1: iE05/FF 1781 ]
ST2: 1HFEATFffsa bl
ST3: il 77 Gl %
ST4: 5F{Tas

STS: Siffitah

ST6: RMYSERL

ReqDst = 1
MemtoReg =0
RegWrite

lorD =1 lorD =1
MemRead MemWrite

ST4 ST7: SaF{ras
ST8: 47 L 5Ehk
RegDst =0 ST9: Bh¥rsehk )
MemtoReg = 1
RegWrite
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% Bl H Bk

it —— A EA

< BIRRESHFSM

» STO. ST1ZE10MMRTS

> RIS 3 H R,
S,S,S,S,=0110FRST6

< EE/RBIFSM

> 2 HE S5 UBUR T 280

>RSHIMARYEMEA (R
BERPOARER) RE

Control logic

Cutputs

".

PCWrite

PCWrnteCond

lorD

MemRead

MemWrite

IRWrite

MemtoReg

PCSrc

ALUOp

ALUSrcB
ALUSrcA

RegWrite

RegDst

N53

N52

N51

NSO

| @ | =
ol ol ol o
o GT DW o

I F

S3

r
od - o
w w o

Instruction register
opcode field

State register

L

A A 4
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$B7NiH MIPSAIEES: Gt

gt

. MIPSZ FHA4L

3. ZRHAERESHh
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4.3 % B HMeoHT

< (RIgEZEIhHE F T RIIRIERT (8]
> TriiEsg

» ALU

200ps

: 100ps

> BiFasiE: 50ps
> ZREME. EHET. PC. Y RERT. KRFFEIE

EXEBESHITHE
IR Lwig4d  Swiss Beqfg4
4 IR € M[PC], PC €« PC + 4 200ps
[Ed= ey A € R[IR[25:21]], B < R[IR[20:16]] 100D
I ALUOUt € PC + Signext[IR[15:0]]<<2 P
g | ALUOU ALUOUt € A+ If (A-B==0) then | PC & PC[31:28] | ..
v & AopB Signext(IR[15:0]) | PC € ALUout I| IR[25:0]<<2 P
RESER/ | R[IR[15:11]] | DR €« M[ALUOuUt] 200Ds
PWENE | € ALUOUt | M[ALUOU] & B P
B9 R[IR[20:16]]
ped < DR 2

> BEIH NG UNIVERSIT
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4.2 % RRdEs B0t

L)

L)

« Y 9 /) 7

> R ERRE S RARICRIFE: 200ps

EXIBFTHITHIE
REIfES  Lwig®  SwiE< Beqfi<
TC1 IR € M[PC], PC €« PC +4 200ps
A € R[IR[25:21]], B < R[IR[20:16]]
Te2 ALUOUt € PC + Signext[IR[15:0]]<<2 200ps
o3 | ALuOut ALUOUt € A+ If (A-B==0) then | PC & PC[31:28] | , .
& AopB Signext(IR[15:0]) | PC < ALUout I| IR[25:0]<<2 P
R[IR[15:11]] | DR €« M[ALUOU]
TC4 1 aLuout | MALUOW | < B 200ps
R[IR[20:16
TC5 I <DR 200ps

> BEIH NG UNIVERSIT
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4.3 % B HMeoHT

* &85 < Fr 55 B4 i B BA SN e ()
> REUFES . 800ps
> Iw¥g§%€ : 1000ps
> swi§< : 800ps
> beq¥g< : 600ps
> j¥8%€  : 600ps
RIS S TR R b TSR
> |Wfa='/%\ : 25%
> swiES : 10%
> REIIES: 45%
> beq#E%: 15%
> J*E'% : 5%

2 M — 545 S B FHICPI
» 5*25%+4*10%+4*45%+3*15%+3*5% = 4.05

& — RIS T RITRE:

»1000*25%+800*10%+800*45%+600*15%+600*5% = 810ps

> BEIH NG UNIVERSIT
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