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1 BiE&t

1.1 W

A IR SRE TS5 4kclk , ck K. 1Bclk EFAEAclk.p , FREHIAAck.n,
Blelk.p AR, XA MIRE S FRAFERE. ckl.n—NFIHIS J L2 E A T HEE D,

FRIERE A=K , AAABREHFES (S0) | 1BH (S1) . WifF (S2) ,

B—RIRKEE — AR, S8R AL¥EER (a) . THEEHEFEATHS (b)
R —HAANELER (FRFH) : S0.a SO.b S1.a S1.b S2.a S2.b, HFEH
MR IERELESO.b , BIENGFRIRE R ELES2.b.,

BRAMIRRFTEBETIMKE |, BIBELE, RS ETRKEF BTSN TER
MBIERNFNEN. BRETIKEKBAERHNTIESEAURTE | ST
S2.ar4,

1.2 {7

64 AR-type, Itype, Jtype=3 | I-type X 53 Aload R Fstore K31, |-
typets SN TFIEHE S IFES (LDI, STI) HAREE,

AE | BEHE | WG | BNE | WEPC
R-type yes no no no
load yes yes no no
store no no yes no
J-type no no no yes

1.3 KB EFFER

§4 , IRHIESMILH N —LE , FRNTKBRTEST. S HERKA
AT ARIRKERE T 2R iz,

B NTFHIL IRTE S22 decoderfiRRL = A TRIKE O (L E24E) . sOET
—elk.pifRASLIBE s , s17E T —elk.pBRA S22 Biis2 , s2# F—
ANERIRE IRIK

KEWTF :

1+ always@(posedge clk)

2 begin

3 sl <= s0;



s2 <= sli;

end

WNSREEA , WK

always@(posedge clk)
if (flu) begin
sl <= noop_state;

s2 <= noop_state;

end else begin
sl <= s0;
s2 <= s1i;
end

HA |, noop_stateXT N HIRIERE 3 /745
MK FERSBEUTRE

REWT. FERPC.

HR ax

pc T—%354 KL

op g SLA

dra B AREr frasithdit

srla TRt

sr2a B FaR 2t

iswb_alu TR SIS H 74

iswb_mem eSS EHF 74

imm SR RVAEIE S

alu_ops alutfTHNZE 2R (add. and. not)
c_srl aluftigi A\ 12 sriift £ pc

c_sr2 alufii A\ 22 sr2ic Eimm  (ALBN%%)
sjinzp { BT 2 B pcRFEIT ; EBTLHAMBEE s n. z. p=18E5HkEL )
memw EEENTF

apsr_is_alu YL FESIMER T Hpsr

apsr_is_mem | 54 1ES2/ B Fipsr

load_mem TSR BINF

indirect_mem | R ABNEFEHETIHEE (LDI, STI)
trap traptg4




1.4 FEHRT

Tirant (greg) H/\NERTHFRE (sreg) M_EARNFIMEFRLEE KM,

sreg P M AN 16( A fFard1Md2, ERSAIE , REEEMBRIRKZEVIF
N EREITES AIR-typetE4 , Waluftiiitt B E AL , BNAIEARZE, MRATIF
WrERLE FE 4 Fload RIIFES | NIBIEAFF L EHIE A d2F , B Nd26)
EWE AdIRE, B :

1 always@(posedge clk)

2 if(wel)

3 if (we2)

4 begin

5 dl <= alu_out;
6 d2 <= mem_out;
7 end else begin

8 dl <= alu_out;
9 d2 <= alu_out;
10 end

11 else if(we2)

12 begin
13 dl <= mem_out;
14 d2 <= mem_out;
15 end else begin
16 d2 <= di;
17 end
HREEM
1 always@(posedge clk)
2 begin
3 dl <= wel 7 alu_out : we2 7 mem_out : di;
4 d2 <= we2 7 mem_out : di;
5 end

He , 5y 5R-typets4 , welAl , BNIAO0, XfTloaddsFE4 , we2h1 , BRA
0.,
MREZEAUSS , N :



always@(posedge clk)

if (f1u)
dl <= d2;

else begin
dl <= wel 7 alu_out : we2 7 mem_out : di;
d2 <= we2 7 mem_out : di;

end

1.5 BRSBTS

—HKIESPITHRERTRERE T f7ds . ENTFHMEPCHE. MR—KES
RAYE T HERBNFHRNS (BEAFE) | RORXFIELSZHAT .

YREPHBFEIMNBPWR |, FESBARBIFRIT. IATRXABULH
ITIRIFESFRANITES . HESBEARLAL,

UGS IR | MRS A SRRREF TR, | TRk &P ER — IR
FIRTEES Z A, X EANZPITHRRRTES | RINTXLIES NETES.
BISSBAREIM , AHRIESRATRREBHRNGT. TFaH.

I -

BIRNTE

X$FSO, SIFETES : IS EARENIFHME(S2) , FKSO, S1hr#E4
BT eS0T,

XFS2PHFES « luEST=4ETS2.a, At , #£S2.bFERNFIEZEAVES
BIA] Bl S2h 15 B NTFIRIE.

Tl

STFSOFHIFES « T5MKRHFNIZEME(SOFNAEME(S2) , Fith#§ S0
HITES BT TES B,

STFS1IPHTES | IEBLERMKIZTEAL , FEclk pii L FEZREEIA], ¥
R4,

STFS2R IS4 « FESFESL, SN BEA AT REE T iras. BT HAES2HE
B38| ok pIfRIL T ERET ; ZEAESINEBE RS | #Eclk.piP¥dl
EERLA2B0E], N4,



1.6 ¥EMX
WiHR -

1. XERBIREXEIRESTFRNAX | YAt AR TRIEREY
EPS

2. FHESDEBHARLEESINE
3. HL—FSINBRENEFFRAEFImEETFS , WAXETKHE
E—AHIS1H ENIE A H2K
1.6.1 XK
BB SN AL (ERZRNFEETIUE) -

A | Sl.read | Sl.write | S2.write
1 yes yes no
2 yes no yes HrhSi.read/write RRFELS ESITEE
3 yes no no
4 no no no
B/ EHFH.

R-type (add, and, not) AZ&FU1 | load RFIIFES HZETI2 | store RIIFES A
KA, TeRUBEETES NZERI3EA |, KU BkIETES R4,
WX EMSNPETES

HI— 45T | B—4I64%R | RBHX

1 an no . .
d PSR B,

2 lor2or3 maybe

3or4 any no

FRCRTAN | BI—$54 AloadKiY , AEAREMX , XK RloadEHE 17
B[AR—FIEOXNT R B

( S1.sral == S2.dra || Sl.sra2 == S2.dra )

1.6.2 MXLHE (FEKB)

AL RIS FRKE , BASA.
HL. P BIRIK AAD S R AR AE -



10

11

always@(posedge clk)
if (flu) begin

sl <= noop_state;

s2 <= noop_state;
end
else if (bubble)

s2 <= noop_state;
else begin

sl <= s0;

s2 <= sl;

end

Hebubblel5SEIEMMER BB T EZFMKE , (55 TECk.plf =4,

F—AH , Ybubble=18FAILBRAZEFE. psrFFHRNEA.

XK, SIFHFELSPIT TR , F—RAEFFds. FIXPITH , load
ESERHBIEE AT FRHET.

1.7 R4

RRESBRIETRBITIRFRKRIANRERNTES , BFELDI, STIFEHERFHE
e MpTiateS%. H , LDl STHITERFTEMXARG.

RSN ELERR R | EEE LR BN RSN AT HATE
4, FETRKE. SRS EHLERRERIES. W, LDIAJFHFSARLDR+LDR ,
STIR]#F 4> B LDR+STR,

HETXILDI, STHXPRAFIATESBITHRRTR.

1.7.1 (B HFE4S3

EMFIELRZGLDR, STR, £ 7 —XiifFkfE. Et , EESLRZ AR
KE—NEAR, LR IESES2NERE BE— M, B,

ESTES2HISE— RN | NRFFIRH BRIt F T — MR ErEs+
FES2HBE A AT |, DU 23R R ECIEE A SRR |, BUTSRERIRK
B#1E.



1.7.2 LDIFAE R4 IR

HLEAFER |, load2Ste 4 RIER IS TREABIURARR , BRI,
EEKS. FTALDIES FERES , AL BRI,

FALDIKIREEFRREAF NG, TR , ELDIQETER
KBRS EEBBSEF—FM | fE\bubble,

1.8 EfFikE
TKEERFERL TR
1. BRMXR??
2. PITEIFES??

HHESEMIANE.
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