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FIBRE TIZO-=-E AL GS
AEYT OGS

a lw, sw

LORARIRE S

o add, sub, sll,srl,sra,xor,or,and,slt,sltu
S—TATAbmw

2 addi, slli,srli,srai,xori,ori,andi,slti,sltiu, lui

p2N 53]

a beq, bne, bgt, ble, bgtu, bleu

AFETNVI2ADMB LB UELZD, HIHER O DI RIS DL E
DTBEELE, ZNEE20DL VRS Z LB L TELONE D)2 E L THy 9
HDT, K/NEEN TEER A,



BAEERSTOYS LB maxasm

add x1,x0,x0 // RA 32 (FEx1
add x3,x0,x0 // x3ITEEFrELY
addi x2,x0,8 /| FANLE(E8D
loop: Iwx4,0(x1) /I x4lTPREEE
blt x4,x3,skip // FroEA VDB TIERF YT
add x3,x0,x4 /| PEEZEFrYUEXFUIC
skip: addix1,x1,4 /|  RALBEEDS
addi x2,x2,-1 // AoV E3%ERLT
bne x2,x0,loop //  8fAFARF=FHLEL
ecall

KN OFIEL TRKEZ R ST 07T MMl2 R U ET, ZOHTIZ0F MBI
AIZSIE DB DI KEZE R NE T, xLIZRAH | X1 2 TENZN0E8% A
NTEXFET, BEHENETRDbLTF Yo B4 DAL RAZEUET, e AlIEx3
(30, TR OT Y AL Z AN TREET, L—7NIELL T OIS EE
£, x4 X1z R A 2L TEZ B> TORE S, ZhgkiE T, Froedvé
R 2SIt T L . o B M CIE . X623 LICAAN E9. ~ 1% bne T~
TROM T EAF YT LT LR T, IRA L H D THY 2 286 L ToI72-
TRRFIUIN—T L ET, ZETHERORE R0DER2BIE, PREHE D o722 81
R0ET, ZOWAbnel I T, RDadd x3,X0, x4 FEI TSI, T B4 UM
AL ET, ZREMDIKL, L—TZ T 7L EOX3N8E DT — X DHH D K
ETY,



FlagZ {5 1= 4>l (RV32ITIE % 75
NDTEE )

u Flag: BREFEROMEZ R /NMNIELGFERALORE
= Zero Flag EEDOFERMNLSE (Yh:3ID)
= Minus Flag JEED#HERNIAFRESIE1(ILD)
= Carry Flag EEO#HERAMRNGESE1 (D)

a0 HkIEFlagaFTyILTITS

« BZ Zero Flagh\1725 [ER S 5E
o HE#E < (Compare, CMP)

s HELTFlagh#Etyh—-L O X2 EHIELEL
OEENHHETHEIMNRL
XHEIA—FDANZZHNELL

Flagtzybt 7T a5 )L—FILTHRETS

RV32I T, el Loy — (kL L7=Compare & Branch&\\ ) 5 iEa - T
T, ZAUTM B DM R DHV ET, T ey O TiEFlagé™)
FIERELFE o ET, FlagiZfEFE A ROME 2R3 /NI HL O AZ T,
Zero Flag, Minus Flag, Carry FlagZ2E23&Y, =i EORSE RICLvEvk
SNV YRSV ET, DM A IEZDOFlaga T =y 7 LTl 320 E 573
EL %7, BZ(Branch Zero)iZzZero7 77 33> COGUZERNL L E 9, Z2C, bR
(Compare) i3 HELET, ZOMSIE, 5IEREITHON, MEREL VAZIZ AR
RN T, 777 2Ry haSET, 2O mE AT DA BRI
UGN TEET, 777 %A1 HIEIZEENEHE THRNBR VO T A o7 aty
PTHEPNTOET, GEET7T7EVIDIFHENRZINERT T, 777 N>
BIEREITIROE vy 7T 7 BN THRIG T D05 23721 T AUERIZ oo T
7)) — T, FlagZflid & n ma—RDIEEZ ANVER DD DLV ET, ZOKR
SIIT7 T b AT a0l NV — T THARRE DU EN ATHETT,



HJ)IL—Fa—)L

A I)—F
A YT IN—F 2 TR IR =R
BoTL
call A BOBARATHEAS

YIRYI T DES—ILIEH T
return

BENTOJSLTIEIFRAR

HIIN—Foa—ILGE0
ERCETA8IR
—RYEFH (pc+d)%
ECIZLEM?

SIEEAE Dxr IS LES T L —F o a— A, BEE-ir GRO6
BTRS T BBFHETT, KO TIZAZFERH LT, V2 — a5 FEATIREIC
I—)UBDRIZRVET, AIXB L IREZATHZ DD, VTN =T DEY 20—
LR FEE T, ZOBZ FITBEOT s T LTI R TT, BT, BZE
(b ba— LB FEITREOPC+4) # 8 ZIZL o TN 2 LW AT,



HIJIL—Fa—)L
jal rd,offset jump and link
RYBEM(PC+4)EX[dIL P REIZRFLTO YT

0 MUOARREGSERUCPCHEETRH. offsetlF21E VL7 (&
THRIOIFAR)

0 rdIZX0ZHEET HE, BRGEDOvo THRIT45,

jalr rd,rs1,offset ( jalr rd,offset(rs1) ) jump and link register

X[rs1)IZFSHLiELf-offsetZ X T, MU KEZEFTHE. =

DFERTARE YhEEFBIZIZ0IZT 5, RYEH (PC+4)%E
X[rd]L Y RAIZRTE
offsetZ0(2F 2 LB HMAL U RAMEY T IIL—Fa—IL
rdEx0ICF HEBEMUEL O R AME v T
LIBEE 7D T, jalr x0,x1,0%jr x1EE RLES)

jaljump and link)iZ 7 L—Fra—/LC, RZOEM (PC+4)ZrdiZ ALET, FROY
T35 4y ERICPCAHRHE E T3, UMb L5 ZoffsetiF21E Y MrdHD
I TALOOI é\/\EF"C FEMESILTVET, ROFHARAF T DM EDIRNE LA
/Jv/7 2T 57-0121ErdIZx0% 8 EL £ 97, beq x0,x0,0ffset TH SV v

(R0 ET D, _f;%@jiﬁ>1_< IZHE~FE T, jalr(jump and link register)id, x[rs1]
(1212 hooffsetz A L72b DR OSEIZRD ET, ZORKf, i FTALE Y 23178
LHEWDHOT, FREIFNCOIZLET, RIFRFIX[rd[IC RV FEHIZ AL ET, ZOmT
1%, offsetz0lZd 5L iz L P AZ /Y 7 /L —F a—/LZ720 rd&2x0lZ ¥ %
EHGIZRL DA MY Y TR0 ET, LR, imfEI7Z2 DT, jalr x0,x1,0%jr X0 (
jump registen) L EX £, 2L, EEITHOM A ;%%Tﬁ&i’(%ﬁéhé'ﬁ%
%, BIEBIET 202D LD J&Oﬁ/ﬂi’i} LA EMEONET, B lm T '
T TCEIMZIONET,



RV32IDH T IL—F>a—)L

AN —F

A 1) A— e IZIjr x1(jalr x0,x1,0)% {5
CCTEER:

| YIN—FoDRTHOYTIL—F

el alx1,B? 2@ IEICRYBMOLORSEEZT

jal xt, WBERYELEZDTIE?

jr x1 Z0EY !
LOLRICHEBEN TIXERAL DR 2
jal M H3ET

SBRETIEOITREVIDRLE

jal XL AV Z — L Cr xA& 21X, PCOMEIRL TR TINET, 2k
fESTH T N—F MO T ZER A EEIZRVET, Ll 2O HiX, 7 v
—F L DANTAKHELERE Ay BT —F L ADF TR DY 7 L —F L BE IS
I, FICrda 48 €T HENBEDES N TLEI D T L —F L AD R IZ)r x1
ZFATLCH, FNHEINT-TIRDZENTEE Ay ZHIVTIERD TIHZRWD, EED
HLNEREAD, EIXT TN —F U B ATEREOL O AX ORI, xLLIAMZE
RIREIZ/20ES, A v —F e T —F A BT —F ALY T L —F B
TRICL Y AZZEIE T N —F bR TEIEX T E ST, 21T
DI TEp 7> CLEWE T, T2 b, X172 Tl 7 v—F U NTD
LA DRI YT v —Fa— L BIROARERIRER O T, 2 EFRT5
\ZIIAZ YT LN T —FREE N LB/ 7,



&S

T—REBETH
pushif{E TT—4%HH
popi®{E CRUHT
LIFO(Last In First Out), FILO(First In Last Out)& £ (£ h 3
BERAAYVETES GRELGNT!)
FRELEICRZVIEENEREIND

push pop

[ B ]

AZ 7L, T —EEREOITT, ZOMICT —Z & E e B FA4push, fi6HED
T B EEZpopEFEONE T, JEITHEATEL OB ZR LR S ZENBLIFO
(Last In First Out)EFEONE T, W2 BE X DE, RICFEATZL O EICI HED D
CFILO (First In Last Out) LFESIG A S HV ET, ZOFEATZHINAIZEY HTZLd
TELWENSY T N —F o a— LIFIZL D AZ Z RS 2D L TV ET,
ALy 7= TRV LT R A 203 A ORI AR TR, 7 —F
V=)L DL VAL DIEREF DAL 713 LB EICHER T DD N @ T, AX Y
I TR ANZTRBONTNBA A=Y NN ET, T —HEfEiel ST LIAT
AA=TBpushEFECR, D 32 1d, RO T A A= bpops FEITILE T,



A9 EEr> = ANFEBEADRIE BTI& x3,x4H°
Ehb

AIW—F2 / B push x3, push x4

A x4
lpush x1, push x4 | x3

jal x1,B x1
jal x1,A i £1 C\ pop x4, pop x3
’ jrx1

l pop x4, pop x1
jr x1 CTI& x3,x56H%

jal Mi x4ht End
E'nd \ c
x5

push x3, push x5

x3
X4

EhALORAEY T IL—F oD \ X

AY O TpushL THREL. pop x5, pop x3
H O TpopL TR _
— BERHTRETIHELHD Jrxd

AB D HAFi o TV AR TRl DRk T2 R L ET, ZOHITIX, 7 v—F DA
DT, PCHESTENDL VAZEZIRREL, VX — T HEANE IR T 5 5 EE R
LET, ZiUda—U——T7LREONET, HIZFESHI T, R TR DL VA 224
VINBA T T N —F MO T Hik(@E—o—8—7) bbb ET, 71
—F U ATIIXAEFNES, PTHOY T L —F BRSO TS IRBEL £, W
TN—F U BEM-ATZBRIIX3, X4%IBREL £, ZD2ODL VAKX I T )—TF
AZFEATEREDOXL, X4D FIZHEENE T, 7 —F U BOH TEILIZHIDOY T v
—F U EMESGE | SO0 RITEAERVET, YT —F b —T 5
ELHTIZ, pushL7cD EHEIZpopL 7, ZDIINTT HE, AF 7 OWNFIFIET
TR ERICIZARV S, SBICHIDOY T N—F L CEMATESE . BT —F DA
TN T G A D RRICRHLCEE T, IR ONHL U — 7 a—1) 2175
%At AT DREDFF TR AF IV VARG T HIENTEET
o (HIRMFOHLOTar T MINTRSDHETT AT — a7 3 )V NMIIRDDIE,
AZ I BRI T LUEI D TT)



RV32IDL R 2 DIREMERE

(Lozs (#R(FRE HUHLNETRE |
x0 zero ®I1Z0

x1 ra RYFTFLZR

x2 sp RBYGRAE ®F

x3 ap Ja—sLRA %

x4 tp ALYRRA2 %

x5 t0 — BBV ILDRE

x6-7 t1-2 —BLURA ®’E

x8 sO/fp RELCRADL—LR(E  RTEF

x9 s1 RELYRE

x10-11 a0-1 B 05IHEYE

x12-17 a2-7 EE oLk

x18-27 s2-11 REFELERS "7
x23-31 t3-6 —ELURA

YT N —F o a—VEITHGE . AL UIAEVITRIE T DL BT, RS
I EFEINDMTL P ARZZ 5B CRITIXRER N T, Feh7 r—Fra—
WEATIHE ., —EDN— N aiR T TRIDPEBBTY, BTt 7454 H TS
DU VAR FIIZORITHEILL TWES, ZORICENEZRLET, 22T, x1%
FROT RV XQEAZ Y VIRAL ZE L THED ZETZTFIEZORITIEV HITFFITE R
I o Nt s =3
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RV32I1M A€ fEEL
sp:bfff_fff0 Oy

|

ZOETTAOERLEDT [

EE!
BT —4
BT —4
1000_000
FERR
pc:0001_0000 (FndsL)
Reserved

RV32|@)‘%U%E:@Z%%L§E‘3_O :@&iTﬁiO%ﬂﬁ‘@iL:?ﬁ<&ik%ﬂﬁﬁgﬁgiéo)
TOHEELEE, 7175 A20001_0000/ 50 T £, PCHUEy AL
0001_0000iZ725J R ELET, (ZZTIXOFEMIZL TLENET, )
1000000075 1 B2 — 4510 FH1T . 2492 [ZbAfE fifi7E et F 1
IEL V& ET,



RV32IIZEITHRZVIDEH

addi sp,sp, -framesize
sw ra, framesize-4(sp)

sp sw x18,framesize-8(sp)
fram sw x19,framesize-12(sp)
— v

framesize2 45'7“}I/—-T-‘J$‘f$
Iw ra,framesize-4(sp)
YT IL—F Iw x18,framesize-8(sp)
DA Iw x19,framesize-12(sp)
LD addi sp,sp, framesize
spZiEoLT jrra
TREF R

FERCASZ 7 EAEAG B DI EE R LET, YT N —F VI AR, £TF D
YT IN—F TR D RAEZE NS T — LD A REEHE L FD5 AT T
RAZEROLFET, L TEDHEBNIZL VAX ML TITEET, 22 TIET
AAT VL —AA NN R L E T, VT —F L OEITHNE o726 LU RS
EEIFL, AFIRA L BT — A ARG IAET, &% IZjr (jalr) TAL
I—F A NCRVET, ZOFEIL T L—F N THOY T I —F 2 RE R 7
DIySPHA TIZ TR, VE—2F 5L ER0ET,



ERRICBEZ AN T
addi x2,x2,-16 // framesize=16
sw x1,12(x2)
sw x18,8(x2)
sw x19,4(x2)

LT II—FURE

lw x1,12(x2)
lw x18,8(x2)
lw x19,4(x2)
addi x2,x2,16
jrx1

x1:raRY{E x2: spRAYIRA A
jr x1l&jalr x1,x0,0 (ZLlds %)

ERRIZHEE AT B2~ ET, AF Y IRA L ZEX2,RDFHOL TV AF 23X

ZAFEVET, 22 TIEx18., x19., X1F R EME KL COET,

13



{5283

BTEDOY T IL—F 2 (x3Ex4%FHHTTXSIZA
NB)EFRWTBREHETHTOT S LEEST
&

jijo.asmZEEITL TR &R

TIPIEZ R TAELLI, 2T T N —F o a— L OBIE T,

14



HTERYIIL—F>

XSEMIBRLGEWH T IL—Foa—)L
X2(EAM I —F o T TE2LELH D
/I Subroutine Mult x5 «— x3 xx4
mult: addi x2,x2,-4 framesizeld4
sw x3,0(x2) x3DENRZVIITRESND
add x5,x0,x0
loop: add x5,x5,x4
addi x3,x3,-1
bne x3, x0,loop
Iw x3,0(x2) x3Z&RXZvIhbpop
addi x2,x2,4 x2%TlIZRY .
jrx1 Thhn!)s—

TIXEDL TV REZZARGFT IRV T LI 2 B BAAVEZ Z IR T L UAX THD
XSIFRIELER A XBIIATIODEEZTET L AZTTN, ZEAZ Y ZIT1BBET 5
T XARRE A —F U THRIH RIREIC 20 £,

15



| jal, jalrD) SR ZE

jal, jalrlX #1234 B MopcodeE F-TLVH

assign jal_op = (opcode == "OP_JAL);
assign jalr_op = (opcode == "OP_JALR)& (funct3== 3'b000);

assign imm_j = {instr[31], instr[19:12],instr[20],instr[30:21],1'b0};
S—TATAREERACHEX T, imm_in"EDOFEEFFATEE opcodelEE-TLVS

B

Tidjal, jalrd F2EEA4 R UET, A Xl 7 LM E Oopecodes Ff>TVET, 2
Z, T a—R3572012, def.h TIZOP_JAL, 'OP_JALRNEZE SN TWET, 21
Zffi>Cjal_opkjalr_opZfEVET, jalO H 13208y My DA T By N7 41— VR & FF

DD TN, I an ek, B ToRE, Bl THDTeD | BIRBE N T

T BEIZOZ A - ORDEFREL EF, ZAUTA ETEIMNL L 7zimm_jZe% 1T

7, — . jandm m IR =T A MEREFECTT O TIh e TEE
97, 7272L. opcodel Al H D% fiE Tfunct3lZ0iZ72 > TWVET, 72D T, jalr_opd T
el Ed,

16



ALUDBA AIZ[Ejalrjal[c/S—FT+ T E AN
B0 HRERDIE A AE LTINS

jal jalr D SR %=

assign srcb = imm_op | Iw_op |jalr_op ? {sext, imm_i}:
bra_op ? {sext[18:0],imm_b}: sw_op ? {sext, imm_s}:
jal_op ? {sext[10:0], imm_j}: reg2;
jallERUEDEHE

assign srca = bra_op | jal_op ? pc: reg1;

jal, jalr¥# [ RYERZEL DR 2~
assign result = (jal_op] jalr_op) ? pcplus4 :
Iw_op ? readdata : aluresult ;
ALUIEmEE HITINEIZERE
assign addcom = (lw_op | sw_op| bra_op| jal_op | jalr_op);

jal, jalr I RY Fihx EEAL
assignrwe =Iw_op | alu_op | imm_op | jal_op | jalr_op ;

jalriZimm_izfiEv jaliXimm_jZfivEd, jalld, RROVEZ R T 572DICALUD
AANTNZIZPC, BAJIZIEImm_jZ ANE T, FLVARZITRDEMAZ L £

U727 Td, — 4, jalrd, ALUTIEL VAXDIEIZAI—T 4 A M B LTzh
DPFHREEITRDD T, ZNAALU TR RS EET, [FERICREDEIZ L EHo721T 1
1272572 T,

17



PCJED

always @(posedge clk or negedge rst_n)
begin
if(!rst_n) pc <= 0; _ .
o
else if (jal_op |
( (beg_op & (reg1==reg2)) | (bne_op & (reg1!=reg2)) |
(blt_op & (sreg1<sreg2) )| (bge_op & (sreg1>=sreg2)) |
(bltu_op & (reg1<reg?2) ) | (bgeu_op & (reg1>=reg2))) )
pc <= aluresult;
else if(jalr_op) jalr TIZ0E v B Z3& &I #2012
pc <= {aluresult[31:1],1'b0};

else
pc <= pcplus4,;
end

PCOFRENTIL, jallIMth D oI RlEE, ALUTORHRE RAZOFEMET,
—J7 . jalrd i FALE Y MIRHEIRIC0E AN ET,

18



seftlan &
j offset jal x0,offset
jrrs jalr x0,rs,0
beqgz rs,offset beq rs,x0,offset
bnez rs,offset bne rs,x0,offset
bgt rs,rt,offset blt rt,rs,offset
ble rs,rt,offset bge rt,rs,offset
li rd,imm addi rd,x0,imm
mv rd,rs addi rd,rs,0 add rd,rs,x0

RV32ITi&

EEZOMTEROTELT | oM ICLVEB TG E08HVET

o ZDIIRGE . TR TT BT, B2 %%@»ﬁ\/\ﬁg%l?‘ HEETD0DIHIT
TNET, ZOMBDOZEERLmMEEMES, M alInbWnEITOma THELEL

DHEER] T,

19



‘ LORASEERG S

14 12

f
000 add,sub(30bitE T#I%I) 101  srl, srra(30bitB THI5)
001 sl 110 or
010 slt 111 and
011 srl
100 xor
N — A AN
AS—T4ITA AR 14 12

000 addi 101 srli, srrai (30bitE THIA)
001 slli 110 ori

010 slti 111 andi

011 srli

100 XOri

UTF. 5FTOMETOELDTT, V/X?Fﬁ'ﬂ{ﬁﬁnn%\k/fl“"]‘/fi/ﬂ\nnn

funct30)1‘é‘k(,ﬁi L OFEAD > CWET, 12— T 4= MEIX
WX A Y RO B NF RN T, 308w A 6isrlksra0)§%!i;5’ljc:ﬁb vET,

. U7 M

T

20



ISR
A—ta s 14 12

000 Ib
001 Ih
010 Iw
100  Ibu
101 Ihu
AT 14 12
f
000 sb
001 sh
010 sw

B—R A =T 4 A M L ADRF LTI, AN miLrs2D7 & 2 fth &
WIADT-OIZ AI—=T A=A MENGEFISITOET,



’ﬁﬂﬁfﬁ% 14 12

000 beq
001 bne
100 blt

101  bge
110  bltu

I A IR, ROVEZ R TImmDI o EI S, B NMERSANED > TOET, jalfm
FIEE Y NMED ANFRDVDAHITHILTHET, itFjalk R 7 +—/LROBLE T
A, Dtz AR TV ER A, jaliEAI—F 1A My A LRI 0T,



‘ﬁﬁﬁ%@ﬂ%d%‘as?ar—)bff’/;\’?'Jgﬁ’

31 20 1 7 0
1" 5 0
12/ 10 5 4 111

s rs2

Sz 1110 5 |4

T4

I

1k 20/ 10 54
jald %
uisE o 2

HIEIOK O FS T, jalf SOy AR, 71— VR ERIZ D72 TF

o



| auipc
luidi § &R R IERELC (opcodehViES)

o imMmMZEEIZ12EvRTRLTpelMEL. R %X(rd]I
EZFAD

s RUEICHIELI-RjarxFE>THITIL—Fra—)L
« PCELIRAIGZRARAL

« fthiZtfence. csr. ebreak, ecall’ZE | EHAD RS
HAEINnTLS

RV321iZ. fLDISAIZZ2W Vi S &8> COVvET, Zhatauipe T, luifi & LRI

T Y FDAI—T 4 A MELZ R HET, ZNAE12E Y b 7R TpelZ AL |
REXAIZEZIAALET, ZOMBEFE S TR EZL PAZ AN Tl LU

jalrz i > T 7 L —Fra—na Lzl PCEL VAL TG AR T2 DIV ET
o MUZHRVI2IIE, AT LEHH DT EZ WO FFo TWET A, ZIUTEREL
F7

24



RV32M FEHEADHLIR
2TLOR2EERBS ) mul rd,rs1,rs2

mul X[rs1]&x[rs2] DFEEHEREX[rd][CAND, mhf=5
e ]

mulh  EEZFSAEEEEL TR, x[rs1]EX[rs2]|DEE
BROLEESEXMIZAND

mulhu  EZFSLELEIEEL TR, x[rs1]I<x[rs2]Z 7.
O LEEREXd]CEEAD

mulhsu X[rs1](Z2D . x[rs2]E=FF B4 LEIEEL TR,
;(t[,rs1 [IZx[rs2)Z 8T T, D L F 2 EX[rd][TEEA

FEEFRRIZIRMI2INCE N TELT, JLEM S EYPRMI2MNERSILTNE
T, BRIL, ZomEIRIENHVET, —DITEFEZDOVAXNIEZHZETT, i
X 27280, BN EL DAL ANA S BERMESNCOET, b —l
B E L B IR LB 2 T IR R BZR0 E T, SRS R L CTRM32MIT#E
BoOFEEMSEZHELTHYET, FRCHREONOIImulhsuTH FIX206i%. &
IR T Z72 L E L CRELET,
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RV32M FREANDHLIR
2TLOR2MERBS ) divrd,rs1,rs2

div EZ20@HHUELL TR, x[rs1]&X[rs2|DEEE R
AEIZHHTrd]IZAND,

divu EEFSEUMMELLTRUL., x[rs1)&Xrs2)DEEE
AARIZHAHTX[d]ITANSD

rem EZ2DBEIEEL TR, X[rs1]EX[rs2] DR Y %E

X[rd]lCAN S,
remu EFFSELBUEELTHERL. X[rs1]&X[rs2]DRY%E
x[rd]I2ANS

BREE, BasRODHHF L, RVERODE AL TR HEL - mUTRHE DY £
o ZIVBFF & FF T ELNE > BV EHIN TWET,



FE/N R EREYRERRVA2E, RV32D
E Ao AN
AQ T
FE/NEL D ZRF0-31H332K RV3I2DEEETHBES L. 64E VLU RAD T HI32
EvhrEBEBEETRALS, OIFEBOLOARERRIZHEZ D

Y 7 S

flw fild BEET—400—F A—KkERL
fsw fsd BEET—IDALT ARFERLC
fadd.s fadd.d & L2 AMEE LR
fsub.s fsub.d HE LR AMERE S
fmul.s fmul.d E-a ] LR AREE SRR
fdiv.s fdiv.d BRE LR AMERE ST
fmadd.s fmadd.d BIEE ¥ s M o
fmsub.s fmsub.d HEER AARZUK

fmmadd.s fmmadd.d B TNEAIEOFSEREE 445K
fmmsub.s fmmsub.d FEETHERIEOFTESERE 44 50K

RN NEREFE LRI RS EE R SR ERRHY, W2 EET L0088 E T
o ZOBE . 6AE Y FOVEEN NEUE L D AZ 2R E SN TEY ., FAL32E YRR
BSOS I DI, fOIXEOL P AZ FREICHEHY 2N TEE T, EARGHIT
|IEEEFEHEIIAS I > CTITOIVET, ZAUSZ TEFIIEMEE ., EEEEMD
DHESNTWET,



FENRERYLIERV32E RV32D

fsqrt.s fsqrt.d TITIRER 1A RS
fmax.s fmax.d KEWVWAZEM]IZ 3FRIUF
fmin.s fmin.d INELAZEA]IZ 3FRZUK
fle.s fle.d B, flrs1]<=frs2]DEx[rd][Z1  3A UK
fit.s fit.d HBE frs1]<frs2]DBx[rd]l21  3ARFUK
feq.s feq.d 8, firs1]=frs2)DEEx[rd]IZ1 24 ~_ASUK
fsgnj.s fsgnj.d HEEWM->TIoIIM B 2FRSUE
fh2iE %8 LR AMREREICHER D

fevt.s.w fevt.w.s T, FE(TE=RH. FEE 33A~ZUF
fovt.d.w fovt.w.d B EBE. SHEEROEHR

fth#iE5E

ZHUTIIZ TR, ek, i/, e 5, fsgnjldi 5a AP =7 b Dfma

TN, EBRIIL VAF BRI 2 F 3, SO Hmaix
OOV THESNTWET,

ETOMBE

28



fthDILRM T vk

RV32A: TIILFAT7RATIESVIGRS

RV32C: fEfgms. mfaI—FD16E VML, 2
ARSUR, LU RZEHEIR

RV32V: RSk ILYLE

RV64:64EvhE

o RV64l, RV64M, RV64F,RV64D,RVB4AANER SN
TWa%,

CITITAMELUET M, RISC VIZIXZ OMITHAR 2 72 R8RSy MIMEEL T,
ZHUTEARM S 2y ’MALEIE T DI CHRALL TOD DO T,

29



AEDELED

« RV32I[E32EYRDRISC, PRL R, T—2(232E vk

» 2EYRDL U REE2ARFED, LU RA0IEEIZ0

# TARTLU—RAAVMFEL D R ERERETAEYDTRLR
Zi67E

w 3FRFUK

o EUDIKIZILCREZDELE PCHRIEE

jaljalrlZFRY B EEEDL DR FIZEREATHE

AT HINBATNDG ADEED T,

30



JEE 1

0FA S A T8 DDIE (IED %) D&/IMEZE
ESTOATSLEET, ZLZD8DDHIZIE
OIEEENLZET D,
HBRIZECHADLIDRRIZANTEITFIE LKL
REYIEmin.s

31



RS2

OFMDRNBEXELIEE BHITRDY T IL—
FoZEFIRALTXDIFZFTEE X,

HBRIIECHDLIDRAZIZANTHIFIX KLY
IR YEsanjo.s

5x5x5=125(7D)IZ351ET

32



B2 THEEER

tarMfig %
wget https://www.am.ics.keio.ac.jp/parthenon/file.tar
tar xvf file.tar

FETIxxxsIZV—AREAND
./make xxx

B 2L —i3viverilog
iverilog *.v
vvp a.out (./a.out | more)

EHE 1 —Fgtkwave

gtkwave mipse.vcd
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