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1. connkln-mfal4-416daA'ilyuucu Multi-cycle datapath eict,qtiCT 1 T',=-11@llinnnwiou:t.Jal 

datapath 66@1,7icruViln -n@d-1,115 Li@l19/faet7cuetitwiiAllleni A\rd (15 flt1,61,U) 

DIVIDE Rdividend, Rdivider /1 Unsigned divide 

MULTIPLY Rsourcei, Rsource2 //unsigned multiplied 

fiivna1,1)1NaAivi6n-i5vmacuulliiiLmi'@lva.numilLtu 2 

LO LotLfitimb. -inni5vi-151,1A)'aLvTi HI lourinvuolSii-J15vri51,inailunn5 

4m-Jainfilficu 40 flS@n1,66LAa LLatilfrIWITAU Exception /1@ln-n-vii5v-in -rtin5iii-IL'N 

finvidti'ljNaA'clAi6n-inaZ6deLiwl 64 "CA utiduli.AaL91@i LO aat HI um/mai:A.1"f 

4TtnuRSu1 /Ttumnwixinfiu 36 RS@nitLAa 

CauseWrite 

Outputs 

InlCause 

EPCWrite 

PCSource lorD 
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2. 1@@n66ctr11 State machine . 11@1 Control Unit Viliflighlyltrh 1 vi7NiocifitaetTuatieun-15yillictrml 
A'-4117iLiairitan 2 A'i?I'l g@4-1?I'ltlal 66ar,h1wIllim 66025 111 Exception Vim%riowinn5rIncun-151415 
(15 mtuuctl) 
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3. Tin Datapath Litiu Single cycle gi@Ictid 1G1oLLUN'Alci;i'allin5t15@liì u Exception a@Tialu 

Undefined instruction U 	Overflow 745@LYT1@tunsiii5viilltetim15 (10 fl aiti) 

Jump address [31-0] 

PC + 4 p129) 

ALU 	 
Add result 

Add 
fi4 

0 

RegWrite 
1 

Shift 
lett 2 

Instruction (20-161 
•	  

M 

Instruction [15-111 x 
* 	  1 

Instruction (15-0) 

Read 
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[31-03 

instruction 
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•	  
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4. em51:An151vimi@l4'41vigiL1i.i,ilti Datapath LurulthialoctiTN MIPS ksiliN-nnu 5 stage 

tooti-roctaWfanAmun55Lnd-nfin-156Angri Data hazard lEliiii151711 Operand 

Forwarding uatli3f1151J511ALLIYU delayed branch (10 fltI,LVLI) 

Add 	R10, R11, R20 

Sub 	R12, R10, R1 

Lw 	R1, 100(R2) 

And 	R2, R1, R7 

Beq 	R2, RO, 4 

Sub 	R10, R1, R30 

Sw 	R7, 4(R30) 
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5. 	Program-A LL Program-B 	 Datapath Lvuu 

Lotithan5ilimi#Iiiy, MIPS 

4iLthar,„kl Stall Vtillaioctl l'')v15-Itillini5villnut@luviat4)-411cun151comintitt.11.1alutrtuu,viat 

Clock cycle (5 fte.66U1,1) 

lw 	St1, 0($t0) 
1w 	$t2. 4($t0) 
add 	$t3, $t1,$t2 
SW 	$t3. 12(StO) 
lw 	$t4, 8($01) 
add 	$t5, $t1,$t4 
S 	 $t5, 16($0) 

Program-A 

1w 	$tl. 0($t0) 
1w 	$t2. 4($t1) 
lw 	$t4, 8($0) 
add 	$t3, $t1,$t2 
sw 	$t3, 12($t0) 
add 	$t5, St1,$t4 
sw 	$t5, 16($t0) 

Program-B 
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6. nn Datapath lcuzcifil 2 (Ouiaa@cuvrit,ii 7) \l'on'il Clock period liolt-mv1nlitrnliiiit,iiN1 
Lviio (5 9t Lam) mintimuoll,faviavoctimilwitinmil6VTri 

Memory access time = 200 ps 

Register read/write 	= 80 ps 

ALU propagation delay time = 100 ps 

7. wirmi-inaiwolcum7ditrtimprinowinonioheiLLuumiLviNn4-nnu 65536 lull litp-7-1olioli 
iii14-11.ncovultlf115142.)11/1@l1,14,11S106 15000 5@l01@tilill  66ati-1 average seek time vvilfieu 10 

ms 66atiiiim-YILLfi1cun15tilul@ctrilav 65 MB/S (5 M2.111,11,) 

End of Examination 
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