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5.

6

Instruction memory, Registers, ALU, EAEMENITsdIESH
cycledr, REIREinputFEloutput, FLIFIEZ (actas)
combinational circuits—#x. (5%)
ERABIdesignd, controllerfinput R B 7{EbitéYopcode, ALU
controlfJinputBl| 2 1-bithfunct7 LL & 3-bitkfunct3, ER—X{EH
17-bitsé ! B —controllerfidesign L Bi#2 2k, BIRGLLE/N, HAIEE
R, il E—Einput&17-bithcontroller® th &l & — Hinputy
Al &7 bits X4 bits#controllersZR1FKEFL, MEHMMET .. (10%)
(a)5 T iE¥Ebeqhitarget address % PC + imm|0 (7%)
(b)Prevent update of PC and IF/ID register + Force control signals
in ID/EX register to 0 (8%)
(c-1)add5& {@instruction LA K control signal
(C-2)EXFAMIX4MEAER, EAZ#(d forwardi@zRaY)
MEM#IADDFR FARIX4 B % £5 #Y
(c-3)yes (4%, 4%, 4%)
(d)complete the instructions previous than LD->
flush LD and subsequent instructions->
set SEPC and SCAUSE register values->
Transfer control to handler->
After handler executes, returns to the LD instruction (2% for each)
(e) (8%)
(a) tag = 48bit, index = 13bit (4%)
(b) RAERE—EHAEREA, MEEZBRZE, FTLAAcheck
(R A& A& Zwrite hit or miss, write-throughBJdirect-mapped
cache#fl R EEB Flcache L (R A—ETRTREMILE), HEEEH
memory, FTLUEEZ AR Zwrite hitZ2HERE) (4%)
(c)E % check replacefith A HER T :
BRBAEARZdirtyZi T LIE EK
A EFEZdirtyfi Z £ B B memory ¥ BERR
2 RAAIRT LIE R (4%)
(d)fnKblock (4%)
(a)0X0000F9CODE4B5 (6%)
(b)ZELEANO, EApageR/h<64KB, (3%)
(c)hnK associativity (3%)
(2)0.9 + 0.06 * 70 = 5.1 (6%)



because clock rate = 1ns FT A E A5.1cycles (6%)
(b)0.9 + 0.06 * 5.62 +0.06 * 0.05*70 = 1.4472
EEA1.4472cycles



