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MIPS/ARM9/PowerPC 405 ~ 5 ARM 10 6%
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1. 1895 64(UMIPSIESEE (SE[FRY 64-bit 1183)
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o E5M100MHz ~200MHz

o EEMNFAMIN

+ High end Color laser Printers

¢+ Network Routers (Cisco)



fi‘*@@éﬁafﬁé

'+ University of Science and Technology of China

1 I Write back for

I IS5 ¢+ RF » EX . DF » D5« TC:» WB
I | | | I I
1 I | 1 1
]nI:;l. anm'ir' I:ialu MI."'II'I-IEII'}‘ I—l:—E
: — |
I |
I |
: |

, | loads and RR

Data Cache Dtta cache \' ALUoperations
1st half 2nd half

FA, ALU, branch tgt.  Tag Check - data
ICache Fetch comp., condix eval ::a%,he hit detect

Inst. First: PC select RegFetch, lcache hit
start [Cache Fetch detect, hazard detect

Inst. 2nd: finish
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Data Caché Data Cache ' ALUoperations
1st half 2nd half

FA, ALU, branch tgt.  Tag Check - data
comp., condix eval cache hit detect

Inst. First: PC select RegFetch, Icache hit
start ICache Fetch detect, hazard detect
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Inst. 2nd: finish
ICache Fetch

O DF-EXEdE, ihinEuEcachelURIHERD
O DS-ipinEdEcachefIE3+ERD
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LW Rl 1s | R | X | OF | DS [jTC [® ]
ADD R2, R1 1S | RF |stall | stall k-ax oF | [ps
SUB R3, R1 ir | 15 |stall | stall \Rp EX | | oF
OR R4, R1 IF | stall | stall \S // RF EX
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ALUSINIEBIERIES44 : EX/DF, DF/DS, DS/TC, TC/WB

—— ]
EX/0F DF/DS  DS/TC  TC/MB

IF: Is ¢ ®F|||EX ¢ DF i DS i TC i WB

= E ' ' E
b5 A o s OO0  _ : ! - == 44 OG0 !
TEr{Fibes eglh ALT e T ibes 4—@




MIPS R4000894> 41 E Q) FERZLLS

ind Techn lyt(l

o {EEXESERTSZFRERITE, BFIERA3IN
HIthFEIHR

i8] (B4 JE] HA )

_ i ipasdme |
AXER L TS e |




MIPS R4000/94> L 4ME Q) FRAZLLS

and Techn Ithl

o 337 IEERHR
- HEHRER D 3Z
- NRUSMEE

RACODE KR A B 5 Z f5o5- 6t = H

Chedsedl TR
1 2 3 g b B T 8 9
T IF | IS | RF | EX | DF | DS | TC | WB
IERAR IF | IS | RF | EX | DF | DS | TC | WB
iz stall | stall | stall | stall | stall | stall | stall
/ & stall| stall| stall| stall| stall | stall
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Add. Sub 4 3 U S+A, A+R R+S
Multiply 8 4 U, E+M,M,M,M,N,N+A,R
Divide 36 35 U,A,R,D38,D+A,D+R,D+A,D+R,A,R
Square root | 112 111 UE,(A+R)1%, AR
Negate 2 1 U,S
Absolute 2 1 U,S
FP Compare | 3 2 UAR
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Clock cycle
Operation [ssue/stall 0 1 2 3 4 5 &6 7 B 9 10 11 12
Add [s=ue L 5+A4  A+R R+5
Multiply |ssue L M M MM N O N+tA R
ls5ue L W% MoOM O OM O ON N+tA R
Clock cvcle
Operation Issue/stall 0 1 2 3 4 5 [ 7 B 9 m 11 12
Add [zae I S+A AR R+8
Dhivide tall L A R [ [ K [ [ o K D D
[sae L A R D D D D D D B (]
[z=1e L A R [ [ D [ [ [ [
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Clock cycle

Operation Issue/stall 0 1 2 3 ) 5 6 7 8 9 10 11 12
Multiply  Issue U E+M M M M N N+A R
Add Issue U S+A A+R R+S

Issue U S+A A+R R+S

Issue U S+A A+R R+S

Stall U S+A A+R R+S

Stall U S+A A+R R+S

Issue U S+A A+R R+S

Issue U S+A A+R R+S
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Clock eyele
Operation  Issue/stall 25 216 17 28 29 30 31 32 33 34 35 36
Drvide 155ued m D D D D D D+A DR DA D+RE A R
evele 0.
Add [zzus U 54 A+E E+5
[=zue [ 5=A A+-E E+5
Stall U 5+4 A+R  R+%5
Stall u 5+A A+R  E+5
Stall u 5+A A+R ER+%5
Stall U 5+A A+R E+5
Stall ) 5+A A=K E+5
Stall U A A+R E+5
[szue ) a+A AR
[=zue u S5=A
[zzus U
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O MEERRIKE = >E 3Kt

O ERKERE SR
VEUREXR: RE->ERRBREER->ERML
VigEIEX: RE->DERK

O i FRKERE A
vVEMRTEX: FREMETREE->stall
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“The more we study, the more we discover
our ignorance. "

by Percy Bysshe Shelley
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