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o AT DU PR SRR — i A R
o BRPRPRORIRG TGRSy, MRt Bk A 2R —AfE S
Fan “addr(4:0]” hFom—dMbbE L, mE e addr[4], &M addr(0].
o PARBRRRFEOR BAME T
B “pad_cpu_rst_b” FF/RHAMME— 5T

B HMESTERRRAT G EECFFom—E M S, el addrld s8R —41LR &P 5 16
7.
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R APREN RIS

2.1 &k

CO1OMP ZEMIHERI AN 4] 2.1 i

Kl 2.1: COLOMP fiiAk R 4544 5]




Z§k C910 AP FM (openc9l0) XUANTIE Zi%

2.2 BENT&HS%

CO10 BN TRELEMUE: MORNFIT (IFU), f#4FmFT (IDU), BASITHIT (IU). #5
G (FPU). feifs A RIT (LSU). $84BIRFIT (RTU). MEMNAFERFRIT (MMU) F4 B A1 R
HiIE (PMP).

2.2.1 fR4A#RIRRIC

FORIEATE (IFU), — KRR\ GG LRI B . SC T Z IR VMR R TR, T
WG R TIN , $508 A ar, TEPRIEEZ A Ay, /AR N ARSI C R A RIIFE,
O ST HER A, R PIBGICR S AL

2.2.2 {RAVEIIIT

TR EIC (IDU) T DA =25 15 2 BEA TR AL AN Rt A OGP o A1) 0 B2 7400 T iy 44 SR i
AR B KM, FHRHE LR KR B T RRUKLIAT . 150G BT S RRLF R &, IF
A I BN A S G N A O s B R RE A5 2K

2.2.3 PUTHIC
PATRTE SRR ET (IU) fliFa st (FPU),
BAMPCHEHARZEYIC (ALU), feikyoc (MULT). BRikfoc (DIV) Mgk soc (BJU). ALU

AT 64 (IEEFRAE . MULT SHF 1616, 32%32, 64764 BAORK. RIAGHIIBAT R T4 16 9 SRT HiE,
PAT AL BT AZ e . BIU AT RATE B30 PN 5 o0 SCIl A e b B

VLA AT AR IT (FALU) . VRS A T BN IT (FMAU) AT 5495977 G (FDSU),
SRR, R RERDOR BEEFE. TR REIMIT (FALU) ehR. WAL, B4, Z0Ptst. 44
BYEA L S, A RA TR EIT (FMAU) G aRey: . e R s i, M A IR EIF 7 26T
(FDSU) GtiR flgit . I TF I 45 A

2.2.4 ArfEAMIT

FEAREARTT (LSU) SCRppREAFAE /NS S RIRUR ST . R RAFAE /N85 1 B R 5 DA K BT At / o
BRSO METUFIAT, SRrREZAr I ARLIED M. ST 5 7 SR T TrEfE/ AR, IF
LR PR PRI BRASG TS M ZY R 7768/ AR T ATUK AT, SEAHR e ik 8 — A
AP . SCFF 8 AR AR PP, REERdR AT A. L1 B2 Bdm sk )n, X
FRREIHATII -
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

2.2.5 {RABKHIC

f8LBkEIC (RTU) Wi AEHFZbar 5 A frd . o, mHP S @ st 2nil
PSS PR IR, MR s o S A SR A LT A 3 o S SRR AT I S PREE TR G 15 2
BRI SRR R BITCREA IR R IR IR =484, SRR

2.2.6 JEHRINAFERLAE

EMINAE SR IT (MMU) 3 RISC-V SV39 FifE, K 39 (7 UHEFAR N 40 (iRt C910
MMU 1t SV39 & SRR MUER R b, 578 T BRIy ORIk R 1

HIRGEESH N A2

2.2.7 YR NALHRD R IT

COL0 YHR AR L (PMP) BEM RISC-V ARifE, 303 8 NMRIL, B/ MRIEN 4KB, A30ff NA4
.

HEEEZH N A7,

2.3 ZET &S

CI10 ¥ TEGME: ¥h—8E 08I (CIU), “Zumk g, TG NOEIT. FEa% bk
fil#s (PLIC). TTHJgefl B & L2 4% B NH R HESE .

2.3.1 Bii—Zten oo

Bl —2kE 0 80 (CIU), SR MEST PRl iP5 L1 Bl 20— 2o, SO PR Ir genh 4%,
HATAEBEZ AN MR, S AR A Bl oo R s A Bt 55 B AL, 24 M R e v B T ) L1
Bl NS, ERRP RO 55 B AR SO A% L 9 4h, CIU BUCie 30+F TLB Ml ICACHE JeRf A sk i
J ¥, faifk s TLB/ICache 55 DCache ffa—EPEIIHITAES AR

2.3.2 YAt
TR EEZAT, BMAT CIU Boc, SCBM L1 Bl R0 R RUK &R,

WA AL PRSI R, SRR SEnT k3] 1024 Fdy . s s GA7R AT CO10 AHIRY ARSI
TAG RAM #1 DATA RAM {35 ()48 rf u] DA 0 IE B
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

2.3.3 BN
FRAAHE N HRITCR: AXT4.0 ), SRR 77 1), FTDAHEAR I RS H 8 5 CPU W gh
sl (1:1, 1:2, 1:3, 14, 1:5, 1:6, 1:7, 1:8) F_LfE.

2.3.4 FEYPWITERE

FELHWHERE (PLIC) SCRF 144 ANSPMERAEWTIRE RAEAN 2 A, SCRpr-FAbKaf BT, ATABEE: 32
NG L ek o

HIRERSH P iz d &
2.3.5 ilmigs

ZRARGP I —A 64 (RGNS, S MOIA A RTINS U EF AR, I RER G
e BUE S BB AL VT AR LU A A b T A, RTINS s

R RS i b %
2.4 IR

CO10 (42 4 BBINRE 2R . B ENES . ML RS, Tk RS, iR S%. hFe&R%. DFT
A4 CPU szfri{ESE, C10 (=R & 2.2 .

4,
— |
Status and clock » =
signals -
N " Master bus
» interface signals
Reset control —
. e
signals ———
—
DFT
. . R
integration {
. -
interface C9 ]. OM:P ——————————
. JTAG
(openc910) } o
. - >
Debug signals
—_—
Low-power
————
integration
| .
interface
-
CPU monitor | ~#—— e —
signals - | Interrupt
- integration
interface

K 2.2: CO10MP 4 4

WWW.XTIrvin.cn
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woi dRA

A LENG CO10 HLHITESLE, NPT RV g SR ML By R4

3.1 RV K44k

3.1.1 #ARAME (RV64D)

RETUAR - ARIL I RE T AT g AR 228U
o TSRS

o PHBMERS

. BAfES

o HEHRS

o Hlnfetmin S

o B S

o WIFFEUES

I UIRER cEed (iRt
o RIFERES

o SEHERMIES

o FAIRIIRESR S

% 3.1 BARS (RV64D) 540113

154 ik ESED EXGEs
WA

ADD A5 ML 2 1
ADDW 116 32 RIA RS IS 1

ADDI AAF T S BIEOINEATR 2 1




Z§k C910 HRPFM (openc910)

R31-ZIW

XUANTIE Zi%

ADDIW % 32 AR L AIEOESE S | 1
SUB AR LIRS 1
SUBW 1% 32 A5 LTS 1
RS

AND i 5184 1
ANDI WYAHIE €U IVASE RS 1
OR AT 1
ORI SRR AL S 4 1
XOR Fr a4 1
XORI VA€ A F R 1
BhiiRs

SLL BG4S 1
SLLW % 32 (2T ARt % 1
SLLI AIEyed = vitys 2R 1
SLLIW 1% 32 sz BIBGE e #5162 1
SRL OB S 1
SRLW ik 32 (AL 1
SRLI SRR AR S 1
SRLIW 1% 32 (iSr R i Feda 2 1
SRA BARGHIES 1
SRAW % 32 A ECH R4 1
SRAI SEHPEEAR GRS 1
SRAIW 1% 32 iz BPBURRCH #5162 1
Lbisti A

SLT BT BN T B2 1
SLTU TAF T BN T BT S 1
SLTI B Sr BELR NTFEAES |1
SLTIU TP L RIBU L BN T EAAE S | 1
Bl fbimia s

LUI (e AVAHIE S €= F R 1
AUIPC PC iz Bigomkg 4 1
S REERR A

BEQ R i 1
BNE RNED AL 1
BLT BRSNS 464 1
BGE AR KTET LIRS 1
BLTU TS/ NT o3 348 % 1
BGEU TAFTG RTET 4 X164 1

TTI4kEE
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Z§k C910 HRPFM (openc910) XUANTIE Z§%
x31-#ZEm

JAL HEEE TR S 1

JALR TRk TR RS 1

WARAE IR A

LB HRFSY RTATINEAR 4 WEAK ORDER
LOAD: >=3
STORE: 1
STRONG ORDER
ANE JE

LBU AR5 AT AR 4 GRS

LH HRSP LFmasg & [

LHU TeAF 59 A I 2 GRS

LW HRSY RTImETE 4 [

LWU AP TIN5 2 [ I

LD BUF Mz g 2 [ I

SB TR 2 ]I

SH LFLEIR 2 [ I

SW TR S [

SD PG e R [ I

Pl Ar s BRI de &

CSRRW A S kTR 2 PHZEAT
ANE JE

CSRRS P AR B L A S ] I

CSRRC PE T B A8 2 [ I

CSRRWI il A L RO B L4484 | [k

CSRRSI Nl e AL S W R A L = el I T

CSRRCI A e LRI BOE 25484 | [ L

KT kEH 4

WFI | AR RS PR S ESL

S BINRA

MRET P 3 3R [l 15 4 PHZEPAT
A JE

SRET AL P R el [

Fegk Oy fEdR A

FENCE FEREIR 2 FE 2 AN E

FENCE.I EERea P e R FHZEAT
AN JE

SFENCE.VMA REAU A FEIR] 2045 % [ I

ECALL WS HIEY 1

EBREAK Wi i 4 1
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Z§k C910 HRPFM (openc910)

HAKFESUHRIE X, WS H W= A-1 1 1546 K5

3.1.2 FERKiEFEASHE (RV64M)

% 3.2 BRI (RV6AM) 154513

XUANTIE Zi%

LB | LR HATHERS
MUL ARSI S 4
MULW | fik 32 (A FF5TRETE S 4
MULH BT T I e 2 4
MULHS | AfF5 LA feE s (454 | 4
MULHU | JfF5feiE s 46 4 4
DIV AR TBRER S 3-20
DIVW i 32 AT TIRERR S 3-12
DIVU TAFTRETR S 3-20
DIVUW | fik 32 i A SFRETE S 3-12
REM AR HURTE S 3-20
REMW | fik 32 (i BFF S HURTES 3-12
REMU | B SHAHES 3-20
REMUW | ik 32 /A7 5 BR824 3-12

HASEQUIIAE S, WEHMF A-2 M 55 A%

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

3.1.3 ET544 (RV64A)

3 3.3 A TH4% (RVG4A) 454513

XUANTIE Zi%

ES B ELHIR HATHERS
LR.W ERIIEAISTE RS EIAWIEZ 3 SR =R A
LR.D SF NN AR 454 A REYRA PR ZEINA T, FRAZERIART]
SC.W FEAAEE S il .
SC.D WSR2

AMOSWAP.W | it 32 fiJ5l FAs #0354

AMOSWAP.D | JF{&cHfgsd

AMOADD.W | 1% 32 fJ5E-Fimkds 4

AMOADD.D JEF g4

AMOXOR.W % 32 (s T R EFE 2

AMOXOR.D e/ WA e R

AMOAND. W % 32 (i) 584

AMOAND.D R DA R

AMOOR.W % 32 () T HAAI R 2

AMOOR.D R H AR 2

AMOMIN.W % 32 (s A 75 BuR/ IMETE 2
AMOMIN.D 5 A B IME TR 2

AMOMAX.W | % 32 {5 FAHAF S BUR R 2
AMOMAX.D AT B R AE TR 2

AMOMINU.W | % 32 {75 JoAF-5 Bm/ IMAFE 2
AMOMINU.D | JFEF A5 BER/IMETES

AMOMAXU.W | ik 32 {5 T ILAF 5 B R(ETE 4
AMOMAXU.D | JE7 A5 B AR S

HARSESUIHRIE XL, S FWF A-3 A 1546 K%

3.1.4 HURHEFREASE (RV64F)

B
FPoEATEL
LACIHES TR IRy
RS

W BEAAR S

WA S

FORG E TR R R INRE W] DA DA 262 -

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

o FREIHRS

XUANTIE Zi%

% 3.4 PRSI AL (RV6AR) 549513

4 #ik ES EXGC

FADD.S FOR BE 7 U4 2 3

FSUB.S FORG B R TE 2 3

FMUL.S RS BEVF TR 2 4

FMADD.S FOR B R R N4 2 5

FMSUB.S FPORS BE T 5 e BRI 4 5

FNMADD.S RN FE 7 A T R ML A7 4 2 5

FNMSUB.S UG 7 T R UL 1 4 2 5

FDIV.S HORS BEVF R bRk dE 2 4-10

FSQRT.S HORS BE TR S 7 16 4-10

AR

FSGNJ.S HURE R AT S AR 2 3

FSGNJN.S R B0 A5 U AT 2 3

FSGNJX.S G EE TR A5 B E A 2 3

e L

FMV.X.W PO BE TR S AL R P AT 141

FMV.W.X WO B R B %5482 ProrthaT 141

LR A

FMIN.S O B T S U IME AR 2 3

FMAX.S RO BE TR S U KB AR 2 3

FEQ.S FUREREVE LM SR 15 4 P T 3+1

FLT.S HORSFETF R N T 484 ProrthdT 341

FLE.S PRSIV ML NT TR S Pror T 3+1

FCVT.W.S RS FE TR AU BUA RS BB | IR AT 3+1
é\

FCVT.WU.S FORS BEVE SR OSSR BT 341
é\

FCVT.S.W S B AL A0 RS BE VR AR | PR AT 3+1
4

FCVT.S.WU TORF 5 BB AL i SRR B I A | R AT 341
/7\\

FCVT.L.S HORS FEVE S A A5 KB AL | R PUT 341
54

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

R34-ZIW

XUANTIE Zi%

FCVT.LU.S BAORE B I S B AT S KR A | PR T 341
84
FCVT.S.L G5 KR R L i i BAKS FEIF 05, | R PUAT 143
184
FCVT.S.LU TEAF S K AR e Bl BOKEG FEIF 0 | SR PUAT 143
B A
HY
WARATE IR 4
FLW FAORE BT 53R 4 WEAK ORDER
LOAD: >=3
STORE: 1
STRONG ORDER
REF
FSW BAORE PR AT TR S I I
B RIRA
FCLASS.S [ RS A SRS 141
HAKIE AU E L, S HME A4 F 1545 KiE .
3.1.5 BUKEEETFE LA S (RV64D)
UK B s 5 A SR T RE T DAY A DA T 2828 :
o EHEIES
o FF5HAIRS
o Flltemiig S
o HEFES
o FlEIHIEESLTE S
o WIFEAHETRS
F 3.5: RUFEIF S (RV64D) 545115
154 Hkk S0 EXGas
BERA
FADD.D RORS FE V7 S8 4 3
FSUB.D WURG B V7 M RE TR 2 3
FMUL.D WO B2 77 5 e384 4
FMADD.D WURS FE 77 15 T 2 454 5
FMSUB.D WU FE 77 1 T 245 4 5

T oL

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

R35-ZIW

XUANTIE Zi%

FNMSUB.D XURG B2 1 3 SRR A8 % 5

FNMADD.D XURG FE 1 w3 2 U HE 2 5

FDIV.D XUKG FE 7 MR8 2 4-17

FSQRT.D WURE BT S 164 4-17

AR

FSGNJ.D XURG BV AT HEA TS 2 3

FSGNJN.D MUK P AT 5 BUSOE AR 2 3

FSGNJX.D XURG B AT 5 REBE AR S 3

G R T

FMV.X.D XUKG FE T AR IR R 2 1+1

FMV.D.X MK R G R AR % 1+1

LR 4

FMIN.D UK FE 7 s B/ MR 2 3

FMAX.D XURG B A U KIE TR 2 3

FEQ.D UK BEVF R HUBAH 55 4 P T 3+1

FLT.D WK BEVE s LB INT 84 Pror AT 341

FLE.D UK BEVF L LB INT S5 T 482 Pror AT 341

FCVT.S.D UK B2 V7 fSU 5 4 i FRORS BV 4 | 3
é\

FCVT.D.S FARE BE TR A A0 R RORS TR 54 | 3
é\

FCVT.W.D XURE BE V7 UG SO 755 B8 | R BT 3+1
é\

FCVT.WU.D XURG B2 R UC AT 5 B8R | PR a7 3+1
é\

FCVT.D.W AT BB OVURE FEVF mi AR | PR 3T 3+1
é\

FCVT.D.WU ToAF5 B BUEG A UOBORS FE TR AR | IR T 341
é\

FCVT.L.D BURS BEF R A5 KA AY | R T 3+1
54

FCVT.LU.D XURE B2 V7 U RUTCAF 5 KB AL | o BT 3+1
54

FCVT.D.L AT KB RV NOAORS FE T i | IR BT 3+1

T

FCVT.D.LU T KB R4 SOBUR T L | FRor 3T 3+1
5%

MAEAEGER A

TTI4ks:

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

R35-ZIW

XUANTIE Zi%

FLD WG BE 7 i m#5 4 WEAK ORDER
LOAD: >=3
STORE: 1
STRONG ORDER
ANE i
FSD WURG BE V7 AT TR 2 [
FEB RIS
FCLASS.D | RURBER S S | 141
HAKTE AU E XL, 5% W E A-5 D 454 Kk
3.1.6 H%itE4 4 (RV64C)
JE4RHE SR IIRE T DASN J AT 252 :
o MRS
o WHEIETRS
o BNitE4
o FfHite S
o O BEETRS
o SLHNEWESAEEUE S
% 3.6: [E4iH54 (RV64C) 54913
154 ik S0 EXGas
a4
C.ADD B4 1
C.ADDW Ik 32 (AT IMEIES 1
C.ADDI B BBk s 4 1
C.ADDIW i 32 AT L BIEOmERR S |1
C.SUB BRFSWE RS54 1
C.SUBW fi% 32 AT IEE S 1
C.ADDI16SP 16 {57 BN S ek T8 41 1
C.ADDI4SPN 4 A5 ST BRI FE £ A i 1
RS
C.AND L5484 1
C.ANDI VBRI S 154 1
C.OR L 454 1

ToIdkE:

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910) XUANTIE Z§%
x36-4&Fm

C.XOR EXEE s 1

BhiiRs

C.SLLI SERVBOE AR S 1

C.SRLI SLEIER AR S 1

C.SRAI SEHPEEARG AR S 1

G R T

C.MV Bl L5384 1

C.LI (R AVAIE G S R 1

C.LUI AR IR g R 1

oS REE AR A

C.BEQZ ETEN RS 1

C.BNEZ RNETEHHES 1

C.J ToFA Bt E 2 1

C.JR AT AE S 1

C.JALR AR TR R 2 1

R B R AR LG 4

C.IW FImaEFES WEAK ORDER
LOAD: >=3
STORE: 1
STRONG ORDER
ANE JE

C.SW TG 7] 1

C.LWSP FHERR NS 2 [ I

C.SWSP FHARRAFA G 2 [ I

C.LD POESIIE- "% o [ I

C.SD PrE e Eiskes li]

C.LDSP PUES IR R ] I

C.SDSP XFHERRAFAEHE 2 [

C.FLD UG FE M #8452 [ I

C.FSD XU FEAF it 4 7] L

C.FLDSP XURG B HERR A7t 4 2 [

C.FSDSP XURG FE SR N 48 4 [l I

FERRAR A

C.NOP et 1

C.EBREAK Wr S 454 1

HARFESUIHRIE X, HEFWFE A-6 C 154 RiE

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

3.2

XUANTIE Zi%

XY R A4

C910 47 57 FF RV64GC 5542 4h, INEICERE FARRE T30 A & X354 . CI10 iR RIS,
FERETR SRS AE M, BRILZ AN TR CI10 4R S £ 7R B N Y RIS A (MXS-
TATUS) H4THY RG2S HEM AR, (THEADISAEE) ARBIEH MM, &0 E RS 55 .

3.2.1 FARBTRIGS

% 3.7 HARBHIEA%
IR H | el | it
kAR
ADDSL | #ffPseistimimigs | 1
MULA | 2% e
MULS | ZWidid R B K4
MULAW | {f 32 (iR BIIES | Bnsioh st
MULSW | f 32 (iR Rd64 | BUHoh 1
MULAH | { 16 (iR R IAE4 | Bhnsohsert:1
MULSH | 16 (ol B md64 | ZUHoh i1
fikpiRs
SRRI PINEy: S 1
SRRIW | {f 32 frffFrfifinsd | 1
fh%IRY
MVEQZ | %758 0 fhitted [ 1
MVNEZ | %73k 0 fhitted [ 1

AR UHIRGE L, WSF M & B-32 FARAE T4 AE .

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

3.2.2 fufpfiEdess

% 3.8 (IRIEOMHE

XUANTIE Zi%

OB | ok EXGEE
PR 4

TST Fedeh 0 MikHE 4 1
TSTNBZ | 454 0 kT4 1
REV FAETIE S 1
REVW | ik 32 =5 ¥ 45 4 1
FF0 Pk 0 #4545 1
FF1 Pk 1484 1
EXT TR TE SNPRS00 e S | 1
EXTU AT PR Y R84 1

BRIV E L, S F MW & B-/ 1243:1F454 K&
3.2.3 WAFUIMIRARA
% 3.9: WAFT 544
TR % PATIE )
FLRD e e 2N I R WEAK
ORDER
>=3
STRONG ORDER
ANSE JE
FLRW TS AR L MR 4
FLURD 7R AR 32 ALRS 7 AU
IS

FLURW AR 32 (B LT Ik
e

LRB AT SO R
T

LRH R T AR HRER RN o ey | E20
T

LRW AL NLAT SO0 T I a4
2

LRD AT ARSI AR S

LRBU AL B R IMBAE S

ToIdREL

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

R39-4gLtm
LRHU AL BY T MRS
LRWU TR BALRY R INETE S
LURB ARG 32 PR NAF Y
T mEFE 4
LURH AR 32 MBS R
k4
LURW TG 32 R NAF S0 Y
FImEFE 4
LURD FAFARMG 32 BIAE L BUF N 84
é\
LURBU ARG 32 BN BY Y
PIIESE RS
LURHU ARG 32 NI EY T
IR R
LURWU AL 32 ML EY R
BIES
LBIA P ALy R bk 53 | #5508 load #8451 alu #8447
T
LBIB F bR B IS ALY T AR
T
LHIA FFS L 2 5 I gk B ki 3
54
LHIB FLHbHE B GRS ALY 2 AR
54
LWIA TS ALY n 4R L ik 1 15 45
/?\
LWIB Hohik B IEAES AL e
/T\(,\
LDIA FFF ALY R T a8 Bt ik 1%
T
LDIB FL bR B IG5 AL AT N 4
T
LBUIA TP T AN AL 4
LBUIB Fehl B R R I adE 2
LHUIA TP AN Ak 5 3154
LHUIB Bl B R nadE 4
LWUIA TR I AL 3454
LWUIB Fetdik B BY R T IMEAE S
LDD XA AFA NG S o RWi5% load $AAT
Thgs:
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

x39-&ZEm
LWD TSy A A TIN5 4
LWUD Y R A8 T-IMBAE S
FSRD 77 R A A B DR 2 WEAK
ORDER
1
STRONG ORDER
R
FSRW T AR L A 2
FSURD 7R TR 32 PR AU AT
fitite %
FSURW TR A AATARAR 32 NIAS I AT ik
54
SRB AL AL FATAE S S
SRW LA 2
SRD AT AR FAFAEFE S
SURB WATARAG 32 LIRS 7 ffik 15
2
SURH FFEAAR 32 FLREAL T A7 4
%
SURW ARG 32 RSO EAEE TR 2
SURD FATARMG 32 LIRS RUF A7k 1
/7~,\
SBIA FATIEAE R AL 3R 4 Prorh store 54 alu 54
17
SBIB FHhl 5 AR 2
SHIA AP R RE F 3R 4
SHIB F Mk 5 AR 2
SWIA FAEEE I [ 154
SWIB E Ml B AR 2
SDIA WAk Sk [ 3445 4
SDIB Fehl 5 HEACE AR 2
SDD XA A8 A 2 Por W%k store PUAT
SWD WA 32 PiAFHTE 2

HAIGSUIIRE L, WSHM T B-5 Alitis s A%

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

3.2.4 Cache {54

A

% 3.10: Cache #5433

XUANTIE Zi%

ES B 5L iR o oT ZE R
(LMUL=1)
DCACHE.CALL | DCACHE 43k 221 4% 4 PHZERAT
DCACHE.CIALL| DCACHE #4315 2210 5 ok 35 4 AN E SR
DCACHE.CIPA | DCACHE $i #y £l #b ik 35 M 26 50 0 o3 $5 & (FF A skt &5
L2CACHE)
DCACHE.CISW | DCACHE #% set/way 1&FZFRIH: L3545
DCACHE.CIVA | DCACHE #i i U1k 3 I 2350 To A5 4
(k17 L2CACHE)
DCACHE.CPA | DCACHE #4307 I 22 1545 4
(fE s fu 7 L2CACHE)
DCACHE.CPAL1| LIDCACHE $4 i Hiutik 35 i 32771 4% 4
DCACHE.CSW | DCACHE % set/way JEIEETTE4
DCACHE.CVA | DCACHE #2037 i 32 1545 4
(/s fu & L2CACHE)
DCACHE.CVAL1| LIDCACHE #% i #ol Huhl 35 fiF 26 10115 4
DCACHE.IPA DCACHE ###iht IRkt 4
(1Mt 7 L2CACHE)
DCACHE.ISW DCACHE #¢ set/way JORUTE4
DCACHE.IVA DCACHE #% g ik TRk 2
(Rl 2% L2CACHE)
DCACHE.IALL | DCACHE Ji( i W54
ICACHE.IALL | ICACHE To3{iG £miis4 A E SR
ICACHE.IALLS | ICACHE J & Tl f5 23454
ICACHE.IPA ICACHE ¥y Hibhl o554
ICACHE.IVA ICACHE # g bl TeRLR 15 4
L2CACHE.CALL| L2CACHE ji fir g i £ 3 45 4
L2CACHE.CIALI, L2CACHE % Fr g iF 3630 ) TLRkg 4
L2CACHE.JALL | L2CACHE 354

FARAEAS A E X, &% W % B-1 Cache 1564 K%
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Z§k C910 HRPFM (openc910)

3.2.5 ZEFLIRSY

% 311 ZHFALIRSE

ZEELHES ik

SFENCE.VMAS | [B#NAEFRZD #HHE S
SYNC PR

SYNC.S [ 26T 42
SYNC.I [F] 25 1 25 4 2
SYNC.IS G2 8 %

XUANTIE Zi%

HASEOUIIRE L, WSHM R B-2 $1F 154 K5

3.2.6 PRETFNRIES

312 PR SO

R4 Rk ES | st
E5RA

FADD.H R BEVE sSUINEAE 4 3
FSUB.H NG B B TR 2 3
FMUL.H NG R SRS 3
FMADD.H NGRS TR TG4 4
FMSUB.H KNG RETE ST R A 2 4
FNMADD.H N LI RO R LA AR S 4
FNMSUB.H NG B TR R AR S 4
FDIV.H VARG TR MR 2 4-7
FSQRT.H S RO R 4-7
i AR

FSGNJ.H NGRS S AR S 3
FSGNJN.H PR RS U ATE 2 3
FSGNJX.H PGPV AT T RETEATE S

A L e

FMV.X.H R BEVE B IR TR S 141
FMV.H.X R IR (o 141
LR

FMIN.H Vol BEVE U/ MEE 2 3
FMAX.H Yo BEVE s B KBTS 2 3

FEQ.H AR VT M R SR S Peor T 3+1
FLT.H ARG TR RN RS P T 3+1

ToIdkEL

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

F312-8FR

XUANTIE Zi%

FLE.H | CERBERA RN TS TS [ RT3+
BRI
FCVT.S.H P LR AR R BV SR | 3
é\
FCVT.H.S R IR AR U BV O | 3
A
4
FCVT.D.H R A HOUSUR FEVE S5 0 | 3
A
~
FCVT.H.D UK 1 V7 5 e R 07 1 | 3
PAN
~
FCVT.W.H YR LT SRR S R | SR 31
é\
FCVT.WU.H R S OSSR AR | RT3
é\
FCVT.HW R SRR IR A | AT 341
é\
FCVT.HWU TCRE 5 AU R BEVE S | IR AT 31
A
A
FCVT.L.H RV AU S KO | JRAMET 31
154
FCVT.LU.H YR L SRS KA | RT3+
154
FCVT.HL B SRR TR BT A | BRI 341
154
FCVT.HLU JERF B B U AR R R A
154
PAEAE IR 2
FLH NG BV AU BTG S WEAK ORDER
LOAD: >=3
STORE: 1
STRONG ORDER
s M
FSH PRSI S il |
TR Kol A
FCLASS.H | BT S SRS 141

AR UHIRGE XL, WSH M F B-0iF LA EI545 R9E .

WWW.XTIrvin.cn
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g AeERZR B S WA

4.1 ALPRIREX

C910 32FF RISC-V =Rl HLaiial, BT sl il i, AL PR S A0 R FE LA T
PATRERF . =M AT A R AR, DR 2R B A LA T -

L X EF ARy ;
2. FERUR AW
3. XFNFE A T )
o JHPBGXRUR IR AI .

T PR R SR VR IR 8 A 231 PR A o S T R R AR
T4 AR GE A M PR e BOAT DA oA S ] A P 4 (A BRR 55

o BB B, HEEBLAT B

FEGH PR BT R RE R AN AT ABE ML P il 5 A s, I HL2 3 PMP IR R
FHEEST VO RN, XD RER AL ST PR L.

o BLAS BT I i BLR -

TR P B THREF X A, T/O Fl—L8%5 T B S AL & R GRS IR B I REA &
SEEM AL BOAHOLT (55 e g SO i) , ATMER 2 i 5w A R &
DI B LA A TR B o

REBARAE =AM REAAT, (Ho2— 2R R G0 A S R 2 R R T P alipL
AN AT, BRGERWSE R F A iFRIE4A AR I & B Z5d Ris4S AR5, AREMLSIHITHR.

A B ) T A AR S W P 8 A A8 A (o 75 B R UL AR ) T S 8 A I BT AL )RS ),
AR B SC RLS  S 158 2 i P B R AR

4.2 AR

CI10 By 7aAL I an & 4.1 frR:
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

, REREFEE RS MtEee
i SSTATUS ¢ | mvENDORD MCYCLE
SEDELEG : MARCHID MINSTRET
. . i SIDELEG : MIMPID MHPMCOUNTER3
R AR HEEEHHRE - : -
FO CYCLE i : MHARTID :
%0 = — i STVEC | REREEGE | MHPMCOUNTER31 |
c ! | SCOUNTEREN | i 7 e
X1 = NSTRET PLs i MSTATUS [ES-EE TR e
. H LB ' MHPMEVENT3
* F3 HPMCOUNTER3 | | ”iCRATCH_‘?% ; MISA | : |
X3 F4 HPMCOUNTER4 | | : MEDELEG :
X4 s - i SEPC : MIDELEG MHPMEVENT31
: _ : H SCAUSE ! MIE COlT IRETT
X5 F6 HPMCOUNTER30 | § - : P ?Iﬁi"”'gs"
X6 - PMCOUNTERS : STVAL : MTVEC MCOUNTINHIBIT
“‘?““J fu - : SIP i | MCOUNTEREN MXSTATUS
- 2 25 H i )
< = HoEPErE ) MEEEEE | BElEEes
23 ; ;
T FFLAGS i [ sate i | MsCRATCH
X26 — FRM PNy EERE | MEPC
— — FOR : : MCAUSE
2 : MIVAL
X28 20 Colyr BEFS
= . MIP
X29 T30 FXCR. i
o ————— i AERIrErE
- 3l : PMPCFGO
X31 ;
: PMPADDRD
i ; 1
" i :
: : PMPADDR?
; ;
H !
PR BEEH R LR

| Co0p R
B A1 AR

WWW.XTIrvin.cn
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Z§k C910 HRPFM (openc910)

C910 4 32 4~ 64 {73 25 f72e

4.3 WA

. ThiEE 5 RISC-V —8, 40 % 4.1 PR,

4.1 wE AR

HHE | ABl BIR | A

x0 Zero FEA-4E O

x1 ra IR ]

x2 sp R TR

x3 gp kit

x4 tp LeAEPREr

x5 t0 I I/ F 4 77 A
x6-7 £1-2 Ik ) 2F A7

x8 s0/fp TRERTFfEdn / WidasT
x9 sl PR EA P

x10-11 | a0-1 B SR/ R A
x12-17 | a2-7 R SEL

x18-27 | s2-11 PREE AT

x28-31 | t3-6 Il b AF A7

WA TR BAERL 35 2 IITE R DA S E B

(¥ 64 friF s A Ardy, ATRATEEE PR, U B By 1

4.4 {FNIATE

CI10 F3F M BATTRR T bR iE RVOAFD $5-8EDASN, B9 JRSCRF TIF s BEVHSE, 1 32 Ao

A2 PN

7788 | ABI ¥R | HER

f0-7 f£0-7 7 G 27 A2
£8-9 fs0-1 7S PR B AT
f10-11 | fa0-1 B SRR A
f12-17 | fa2-7 TS

f18-27 | fs2-11 7RO AR
28-31 | ft&-11 ey i e e

XUANTIE Zi%

PF RS 0 B 377 d <0 AfE, HARRIEIE 0, e MIHALE Mg fids—FE, 2rAH. B
L SR 64 O0PF A AP ARk 32 A7, w5 32 ALiiely 1, BNSPEUMBARKUIEEE; A5 A

U 64 AOF A e iR 16 £, F 48 L4l 1, BN Sue fEAREab .

WWW.XTIrvin.cn
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

I B S AT A ] DA KA A A O, TR AL BRSOV RE o (RIS ZTU B RN A
PR, T B I ORI 2 A Z A s 2 145 4

4.4.1  FFRFARA N A A A B

W AR SV R AT A ) B A% 5 T DAE S VT R PR AR AR AR 2 S0 B IF TAEARAL 1R 8 A
1 :

o FMV.X.H/FMV.H.X JF 52508 2R B 6454

o FMV.X.W/FMV.W.X 37 5 257708 BOkE B 1L 16 15 4

o FMV.X.D/FMV.D.X I S 2M 17200 B (L1354 .

M AT AR IR — A2 / B/ X0 BEF B B 3 e, Bl R S RO s, B AR
JF T DAL E () X L A7 A T A e 280 FE T4

HARARQUIARIE LT ASH I T A4 F 454 A%

4.4.2  APEAFAREN—

FE AR AT AR PR VP a8 FRORS R A8, URS OV JR BRI TR i . 28 I, 6T RUFF AT
i fL PP RORZEE, ORT R SHAE, wRERR DU AR 3 AT ] —Fh

FF IR TCAERE T _EA R RC S BT AT s o R A I, BE T a2 s i xS A H e
THATHIERIE AL, A RO FF A RS B B, X5 e R g iR sl B R 4
APRUE AT A5 RS i — Bk

4.5 RGP

4.5.1 brUEPSHIAFAFES

AREAA CO10 5L RISC-V Al arfias, AL mPUN Pl j B sl .
C910 5L Hf) RISC-V ARifE e LHIPLa iz hil ap fras an ¢ 4.3 P

% 4.3: RISC-V ARUEALA ARy il Z A7 45

P EEET EiET D S

MLES B B AR Ar el

mvendorid MLt s 0xF11 BE RS P ae

marchid Ml - 0xF12 DR 'S FF AT

mimpid gzt H e 0xF13 WA E - L P SR 5 P AT o

mhartid PlLas i H ik 0xF14 PR B N S5 A e
TTTgkEE
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Z§k C910 HRPFM (openc910)

RA43-BEW

XUANTIE Zi%

&3 ESHR | HuRGS S

MLES B T L B P AR vl

mstatus Plast s 0x300 Pl AL B IR S TR
misa Plagstbi s s 0x301 Pl AL PR 2 SRR MR A A
medeleg Pl s 0x302 B S i P A ) AP
mideleg Plassiie s 0x303 Bl A W 0 42 il 2 At
mie Pl s 0x304 B v W 1 B4 ) 2 A
mtvec Plasti s s 0x305 PR ) i L hE ZF A4
mcounteren Mgt s 0x306 Pl T B B i 2 A
mcountinhibit | F s R 0x320 WA T RS 1 E Z A7 4%
PLES B T A PR 5 AR 2

mscratch Wt s 0x340 ML A S 5 IS s & A P A
mepc Mlasti s 0x341 PR i O B AT TR
mecause Wlgstiies 0x342 Mg AR o F R IR R 2%
mtval Plass s 0x343 BB S S 1) o B AP
mip PR S 0x344 PLasBE S5 Rk S fras
PLES B P AF IR D7 A2 2 AL

pmpcfg0 Plassi s 0x3A0 PN ARG B 2 Ak O
pmpaddr0 Pl s 0x3B0 PIEE AR B HE 2R AR O
pmpaddr7 BN & 0x3B7 | U P A T
MLES BT BAS /T

mcycle Pl s 0xB00 Bl s

minstret Wl s 0xB02 HLgs A GRIRFE 11K as
mhpmcounter3 Mg s 0xB03 Mlasti=it s 3
mhpmcounter31 ‘ Wi s ‘ 0xB1F ‘ MLt 4R 31

PLES BT BN L B 25 AR 2 4

mhpmevent3 | Blesisting [ 0x323 B sk
mhpmevent31 | Blespistins | 0x33F | BLEBE S R AR 31

C910 LB RISC-V i SRS PR il ap A 22 4.4 FR.

WWW.XTIrvin.cn
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

# 4.4: RISC-V byl ] P il 9 A%

& | ESHR | HuRGS | me

LT A i L AR v Al

sstatus G P RS | 0x100 HAZH P AL BEEIR S A AR
sie RGN P S | 0x104 FEG R P P el e g T A AR
stvec R RS | 0x105 R P ) AR A A
scounteren | HZH FALXEES | 0x106 G P BRS  RE  AF A
LT A i A PR P A s Al

sscratch R P RS | 0x140 FEZ T AR S A i S 1 P A
sepc R PR | 0x141 L P R AT R
scause REGH PR | 0x142 RS P S SRR R A A
stval R P S | 0x143 R PR S O ) B AR
sip B P EE | 0x144 AL PR P I SR RIR S A AR
R B M b 55 3 A5 A2 23 AL

satp [ GNP | ox180 | BT R (R A

C910 5L HiRy RISC-V HRifE e L PR M S AR AN RISC-V A0 ) P AR XAz ] 5 4 35 R .

7 4.5: RISC-V i ) Pl il 5 A

&R ESTEEL T T

P BT R o A g 4

filags H P S | 0x001 7 BRUR ST A
frm M P Es | 0x002 7 s A AR ) 27 A7
fesr MP#EEES | 0x003 TR HIRES T A
BB/ V8

cycle P HisE | 0xCo0 F s R T4
time P s | 0xCo1 F PRt ) 4
instret M P | 0xC02 A PGB IR SE ST Ekds
hpmcounter3 | I P4 HEE | 0xC03 PRI EE 3
hpmcounter31 ‘ P H sk ‘ 0xC1F ‘ M P4 31

4.5.2 Pl e dn

AEHA CO10 SCIY A= I Aras . e IPLa R, BN PR PR B .
CO10 i R MLAR BT R A AR i 2 4.6 Fn.
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Z§k C910 HRPFM (openc910)

# 4.6: CO10 F LA A2 il A 7

XUANTIE Zi%

&R | ESHBR | FEBES | @

BLESEE AR BN ES P AR A b7 e 25 A7 2 4L

mxstatus MasEs | 0x7CO LAY RS A A48

mher gt s | 0x7C1 PR i B 2 A

mcor Mlgsiis | 0x7C2 B R (- B 2 A

mcer2 Hlgeiitis | 0x7C3 Pl L2C ache 45| ZF 744
mhint Plgstilis | 0x7C5 Pl R 2
mrvbr Blassi Hig | 0x7C7 BB 7 ) B 27 A
mcounterwen | HlEMEEEE | 0x7C9 R PR EES S T RE A AR
mcounterinten | HlEEKEE | 0x7CA PLE A P T s RE 2 AP e
mcounterof Plastiles | 0x7CB PLAA S 3 AR A A
MLESESX Cache Vil 7 fEds 4l

mcins Hlesiis | 0x7D2 Wtz C ache 8221748
mcindex Ml s | 0x7D3 Mgt Cache 1555 | T 74%
mcdata0 MAElES | 0x7D4 Pl Ca che HHHZF4F O
mcdatal Plastil s | 0x7D5 Plgstisl Ca che a7 ras 1
BLES BRSPS R S S 5 Ar v Al

mcpuid Mgl i | 0xFCO HLE AL BEAS 25 7 A%
mapbaddr Bl i | 0xFC1 S b g

2D A AR Al

msmpr | MBS | 0x7F8 | Snoop NPT {rHE

BAFEA E UAINRE, S H M F C-1 MERXI2H 5 5% .
CO10 Wi REMERGH P il arfige i 6 4.7 iR
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

AT CO10 A P Sa il 3 A7 a

&7 EEET BERGS | R

T B AP 25 PR 54 2 4 234

sxtatus P P AES | 0x5C0 Y PR AR ST A4
sher BT PR S | 0x501 BT PR BB O R A A0

scounterinten | K H PEES | 0x5C4 B PR A B (5 RE P A
scounterof B FEAEE | 0x5C5 ARG PR A e AR TR

scycle HZUH PBRES | 0x5E0 RGN PR ARG
shpmeounter3l | BN PG | 0xFF | BGOSR 31

M BER MMU g% 473341

smir YU P BiES | 0x900 HGT PRt MMU Index 277728
smel BN PR | 0x9C1 HYUH P MMU EntryLo #7773
smeh BN PBERES | 0x902 HYT PRt MMU EntryHi 257778
smcir YU PHERES | 0x9C3 FBYUR P MMU #9770

BARZAFERR I E X, WESE M £ C-2 B0 P Xisd 5 4%
C910 g~k I P il 2FFEasan ¢ 4.8 fm.

% 4.8: CO10 4 PRI I A7 4
&% | ZBER | sEssS | #n
PR TR AP A7 251
feer | JAPHEES | 0x800 | PBGRY T A A

HAKZHAF A E SCRIZhRE, WS H M & C-3 A P dshl 5 4% .

4.6 BdaksX

4.6.1 RERIBAE X

W WEBRBE I B KN 2 73, AR SRR XK. s WA 2 2R B AR AL
BRI AHERT, 40 1 4.2 PR

4.6.2  FNEIRREA

C910 7 A4 HTTM RISC-V #3fE, He4% ANSI/IEEE 754-2008 2 ABIE, SHFLAEEE . WORFERIRURS
REVEAGEST, BRI 19 43 . Bk, SORRERCIR LB 64 RORAAFEIRIONG 32 (i, 7 32 fifR
A0 1, BNERCERAREUL I SRR U 64 BIRAAFAEARIOME 16 (i, 77 48 (34N 1,
LIPS EeIs
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

|63bit 8bit [7bit _ Obit]

\ 555555555555555555555555 [s bye |mmams
\ 000000000000000000000000 [ byte | s
i63bit 16bit |15bit Obit]

\ 5555555555555555 Is Halfword |t

\ 0000000000000000 [ Halfword EEST
[63bit 32bit [31bit Obit |

\ 5555555555555555 Is Word |t

\ 0000000000000000 [ Word | T
163bit Obit |

[s Doubleword |mssme

‘ Doubleword |'X1'—F7Eﬁ:'rj'

Bl 4.2: FFfrdn AR R A 2L 45

63 32
11 ... 11
31 161514 1019 0
11 ... 11 S Exponent Fraction
63 32
11 ... 11
RS IE
3130 23 122 0
S Exponent Fraction
63|62 52 |51 32
S Exponent Fraction
RURS
31 0
Fraction

Pl 4.3 BFfas I R A L 45
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Z% C910 HFRFEM (openc910)

4.7 R

XUANTIE Zi%

RN AR RN T il A i A R I B Hh A o LI 5 A S W B N AP AR LE SRR

Wi REALAL T I YRR OB SR N, 40 P 4.4 B

A+7 A+6 A+5 A+ A+3 A+2 A+l A
Byte7 Byte6 Byte5 Byted Byte3 Byte2 Bytel ByteO
Byte3 Byte2 | Bytel ByteO
Bytel ByteO
ByteO
a) MEE R
A+4 A+5 A+b6 A+7 A A+l A+2 A+3
Byte3 Byte2 | Bytel ByteO Byte7 Byte6 | Byte5 Byted
Byte3 Byte2 Bytel ByteO
Bytel ByteO
ByteO
b)AKIBVIIER
A+7 A+6 A+5 A+d A+3 A+2 A+l A
ByteO Bytel | Byte2 Byte3 Byted Byte5 Byteb Byte7
ByteO Bytel Byte2 Byte3
ByteO Bytel
ByteO
b)Kimv2HER,

Kl 4.4: WA RYBEHZUE X

Double word at A
Word at A

Half word at A
Byte at A

Double word at A
Word at A

Half word at A
Byte at A

Double word at A
Word at A

Half word at A
Byte at A

CI10 AR/, SCRFARIERMIS I BB A AT 2B R R K B2 BE P DA X g A AE R 7
(load/store $§4), WA PARSTETE S #/EF (index operation, byte extraction). 1H#H, T 64 {7

VERL, Pk 64 fighR.
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B ST

5.1 Ktk

S (RIS REAANB W) 2 AL BE ) — T I aE, FE L R SRR, R AL
PR AT SR A B, X SRR AR . PR PTENR . T PR SRR %555

SRR AL ERAY SR RAE S R AR, RAE CPU YuisfrrpRES, 7ER 5 A PRI A 5 3 A0 FE R (bR
. BEEBIEIE O TIKERN AN B R R, CPU Wi iF 548 o At As CPU WIRAS. S iess
A B b EE, B CPU FEF8 BRI M N 5, HRAFIR H S A B R A T4 S ik . B
WA IR IRETHR S, i B AEA N 38 2R IRI A b B . S TP DIRe BRI, CPU fERF AL
PRZE R G Bkt AR B TE AT HE 2 .

PATEALES R N S ), BRI . (XL “3H7 (28482 5w AN B )

B PIREATF PC E| mepe H1.

B2 RIEE AR R EZRBUE T meause fil mtval,

B2 X5 mstatus [ FPWTERE(, MIE f/47%] MPIE #, $f MIE 528, 25 1k hy i,

B 5 RS 2 BT ARAE S AR A7 2] mstatus [ MPP A1, P2 HLas i,

S MRGE mtvee HPEMEAIR, 152 M MRS AR P A UL o AL PRER I 70 IR 55 AR Y I 5 — 24
DRETHIR ST o
C910 #LM RISC-V IriER) SRR R, W % 5.1 fs.

5.1 SR AR 2
Hik

KL

B PR b
PR

WL B
AR

ARG PR i e B
il

Jk
It
el
dJjn

RETARIC

== === ==




Z§k C910 AP FM (openc9l0) XUANTIE Zi%

F51-HEW
ik
PLASA T 25 o Wy
ARSI
AL PSCA S B
PR
PR AP e b
PEREAS I it eI
PR
ARSI
BAE2 VI R
LIRS
PR BT
I 2 JAERT 5517 ) S
IARFE2 17 [F) 5 1
Fifid /51482 AR FF U5 ) 0
A R TR VT A R 5
PR IR T S
BRG] PR I ]
PR
DL A I 1 S
UG DO B S
TNARAE 2 T B 1R
PR
15 FEfift /T4 2 DU A R T
>=16 1R

ETHRIE

Tk
ar
il
dJjo

@OO\IG:OW%OJN))—!O\biHHH@OO\I:tm
ANl -] o
=

—
o

[a—y
—_

[t
[N}

—_
w

—
S

(=l ol Nl Nl Holl Roll Roll Rol E=] K=l R«l Rl el Nl ol Hol Hol B N o Ll Bl Bl Bl B

CI10 SZHE S M BTN (delegation). FERAZ ] AR A A S i P IN, ALPRARTS 2014
BIHLARE R R, BT 2 A PEEPEREAR 5% . Delegation AL SZH5C E:rH WL 35 AE AL ) Ptz
o Horfr, AL AR R HE AR delegation 5], RAEHLAMEINAR . HLARBNoNm iy . ldiiisX
BT LA IR g8 BT AN SRR SRR P 7, oA P 35 T DA P R S G P
FERLAREECT AN 5 P8 0 ) T BT

FEARZE ) PR PR S T A 45 6 25 PEI TR WA S X R e gy h A e, 2B
DA AL, SRl AR i A IR A d . X T i b W R S S T P 1, S
B PR 7 i A P A7 % -

5.2 S
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

5.2.1 ST

PATENLEAR R B R ), RGP B (B i R IRRdE <, Ui R
B AP KA ) PC E| mepe Wi

§5 2 W meause (HFIITREH 0, FRFEHTEHA meause, HHEM % 5.2 FUHIEH mtval.
$ K mstatus BHIBTERES. MIE fR175] MPIE w, f MIE i5%, 451k R s

SEV AL S 2 TR RS mstatus 1) MPP A, I s HLa i

Sh2: PC M mtvec.Base AbUE4H- AT A, BUalH82— R BkE1E, BH 2 TUZ B
PR EUE L 73T meause SRHURE AT, IR %A T X PLAL PR EL -

# 5.20 KR mtval BT

SENES | RERE mtval EH{E

1 UG 2V IR B R S TBUHG 7 7] 1) R AU Mt -

2 EERRLS R F54 15

3 PE W R 0

4 INARFE A AEXT S 1) S 3 TNA L 1 4 U b

5 TNELAG 4177 10 4 1 S o 0

6 FEflt R T AR 2 AR FE DT | G/ T A R bk
7 it/ IR TV A IRTH | 0

8 F P 8 e 0

9 G P IAEE R  S 0

11 PR A S 0

12 IR T A B I 1 AU

13 TMEAE 2 VT B R TN 17 B R U btk

15 FEfilt /R AR AR R | A/ T U5 R D bk

5.2.2 SERM

AT mret FES W PASCHUR B IR ], BEI, ARPREF AT 51

o ¥ mepc PR PC. (mepc FRAFAYZKAESFHM PC. il mepe, AR &4 S48 45
RAVHRE, WIE AT KA REREL)

o ¥ mstatus. MPIE {%k%& %] mstatus.MIE,

o M mstatus. MPP ¥R %A 57 2 B AR A 5

WWW.XTVI.cn 39 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

5.2.3 Bk

FER ARG LT, AL ATRER B AR AT . AR, B4R R AEREI, mepe ¥
AR A ZAFRIES. B, CPU AT —5% load $54, HZaR[T] Error. M FHiK&EA 154 Pk
BRIERE, 2 EZaR1 Error i, load 54 BZ08EK, FTA mepe $RIEAZIGEIRAAES, AR load
oA .

(EAREERZ, ARSI RSP RGP ARG, — A, WEWRE RGEM I fatal 5%,

5.3 il

5.3.1 PlifEEs

MR A A A PR SR I, gk RSB o (A EIMIR) -
o M SR

M ZSER Ao Wy

M St

S ZHMER T

S KA W

S AiTad g
PMU i H H iy

S ASHMIBHINT (BEFESL)
S BEAME IR (D)
S Avta i (W)
PMU i i (k)

5.3.2 vl

PAFELER LR B WA 61, B BRA -

S MBESRIATIEYHIIE S, AT T 44541 PC F] mepe .

S5 BE meause THIIARIEH 1, FFHig— 5 A mecause, JfHH mtval Jy 0.
=2 A mstatus R ITEERER. MIE fr772] MPIE 1, ff MIE 353, 28 R i
SEVU AL BT BT ARBE AR R mstatus 1) MPP o, I B AL

$h (mtvec.Mode=0, FLidit'li): PC M mtvec.Base AIFE4IF AT i, WAIRYHE2—5%
BREEAE S, BERE ETUZ AL PR AL, %R B AT meause PRI TSRS, FHIR %405 XTI AL BE R AR
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BHY (mtvec.Mode=1, Kijilf): PC M mtvec.Base + 4 * sPiligi's b5 I 7.

] 445 22— AR Bk S, R 2T, ) A B PR A

5.3.3 R M

PAT mret F§ AT AL LR E] . B, PRSI T T S HRAE -
o Ff mepc K H| PC. (mepc REFAIE F—55454 1 PC, FrRATCREIH%E)
e 4 mstatus.MPIE k& %| mstatus.MIE,

o M mstatus. MPP PR32 %A B2 BT RS

L
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BN AR

6.1 PA{FEIRIHEE

6.1.1 PIfFBIE

C10 SCHREWIFNAEEL, 332 NAFE (Memory) FIFME (Device), i SO fiil<4y. Hit, Memory 2
R R SR SR BT REL P T, IR R A 528 (Cacheable, C) #—24 A0l m 2 M FF (Cacheable
memory) FIRA[EZNIE (Non-cacheable memory ). Device ZRH 4 i A vl B LIAT B 35 T 04T
P It Device — & A A1l = & @M . Device M52 75 7] 247 (Bufferable, B) 43N] Z175h% (Bufferable
device) FIANAZLESME (Non-bufferable device). Bufferable 22751517 SR VFAESEA HH A1 s PRk [l 5 i
[¥; [z, Non-bufferable /RS ij HATERA B HIES 58 U5 A R [ LY. .

NT R AR, CO10 3N T Al 3Ry Ui @1 (Shareable, SH), X JH] L2y 5w, %
NZITHTEZ AL, R Rs i — B0 W AW LR T, g N Ay, R EOREE
PRAEP R — 2. AT Y 2 AR — B 2R R 2

TR ENAE] DABCE SH BJE M, TRTT &8 NAFZEAURIAMZE AL SH TR MR TS, [l & T =2,
34, C910 SRR E %A T @M (Security, SEC).
2 6.1 Gy T A AR BN . 1Y) T e e

* 6.1 NP8

NHEER SO | C|B|SH |SEC
AEZENAE |0 | 1| 1| AT | ATAC
AAEZENAF |0 [0 |1 |1 AL
M 1 |0 |1 |1 A
ANHGAEAME |1 |0 [0 |1 AL

CPU WJ DA Pl 5 4RI — bk Y DU TR @ - sysmap.h B 0RIT (pte) . SAABLHIAT :

L. EFTE AGEAT B 2 Py R AL e A R B0 T (B FLasisalor MMU S¢pA), bk i) o2 v Je v
sysmap.h #JL5E,

2. LA HEAT HE LA BV PV AN T (B AERLEREER L MMU $TFF), Mo 0 51 B ok I
Hei T mxstatus.mace. W1 mace FIFF, WIHSHES U RYE R R pto T 3R M . R
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maee P, JUHEHERY DU @M R sysmap.h PeE .
sysmap.h /& CO10 §"FERYELE S, XA IR, AT AR B BrdoK, 7 SOR R hE By T e 1 -
sysmap.h Xt 8 AHEAS AR EMEBE. & 1 (i=0~7) AHdbss Al FR O ORE) dE
SYSMAP_BASE_ADDRi (i=0~7) &, Hh N (67) B SYSMAP_BASE_ADDR(i-1) &, H:
SYSMAP_ BASE ADDR(i-1) <= 5 i PHihtz3 Ak < SYSMAP BASE ADDRI

900 MHLEEAE B T RZ 0x0. NAFHLIEARTE sysmap.h SO ER 8 AN Hudk X [E] Y M Ak
J& M 2BRIA A cacheable/bufferable/shareable/security, 44~ #bdk2s[A] N R 2 4KB X} 5%, i/
SYSMAP BASE ADDRi & X2 bk 28 7.

TEAESS 1(1=0~7) Hbhk 23 (6] Y bk ) @ PE R 22 SYSMAP_FLAGI (i=0~7) & X, JEErHmamE &
6.1 7

4 3 2 1 0
Strong order Cacheable Bufferable Shareable Security

& 6.1: sysmap.h Hilik B 4G

6.1.2 A —EPEER!

CILOMP R GERARY A7 —EEAZ (Weak Memory Ordering), ML E M SLUNTH :
o % CORE fRUEM DT MBI FE, wiFiEie. 555, BESMNE G
o %4 CORE WUMAFMBHEDF P4, wiEEEiE. 55, BRSNS 53

o PRIE other-multi-copy AT, BIERY—MZREPIT T — MR SRR, PRAEH AL Bt g
BHPIRR GRS M MEREE IS B O SHan, A ZEREARR it RE RAHR SR -
1T Weak Memory Ordering (R, S22 A% 2 [A] N AT-SE B 1) 125 IO MR > 45 5 1) U5 PR B 2 A —
B ML, C910 §7j T SYNC 5 BEAR PSR Hi KL 2 N AF5 IR H U4 o
SYNC $54ME TS MSFTINY, PRIET SYNC 484 Z RIRIBTA 84— &1L SYNC $84930f72
HI5Ee. 75h, SYNC 454k nf ISR 459 A7, RIFE SYNC 454 Rl TH5 2 58 UHE 2K 4, HOBTH
fi. BAR$RS % 6.2 fn.

% 6.2: SYNC 544k
BhictF | {5k 1ERE

SYNC.IS | Synchronize data and instruction memory | Shareable

SYNC.I Synchronize data and instruction memory | Non-shareable

SYNC.S | Synchronize data memory Shareable

SYNC Synchronize data memory Non-shareable
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6.2 JENAFE A

6.2.1 MMU Hiik

€910 MMU (Memory Management Unit) 325 RISC-V SV39 4. HAfE 3354

o HuhbEGHe: KRB RAE (39 17) R EEhE (40 £7).

o GURPRYY: I U U7 ) AT G AT R A A

o VOB PRHbEE RS, R VT HbhE, SRECUE X Y R, BERGHE—B .

6.2.2 TLB 48U
MMU F##|f] TLB (Translation Look-aside Buffer) 528 FiRThfE. TLB ¥ CPU P5fE T i i
HBIEAE R, Fednif A TLB (Y 5Ug M, T % R bk ot B iy Bt i

C910 MMU RHH%% TLB, 45— uTLB, 43515354 LuTLB %k D-uTLB, % 2k jTLB,
TEACHER G 5, W12/ wTLB Al JTLB [T R T IO BE . A oo in etk

LuTLB A 32 DRI, DU G 4K, 2M f1 1G =FR/hey i, BasiiRar s+ uTLB
I, AT AT 3 4y B AR AN B S o

D-uTLB A 17 DMAAHEEERI, W ARG 4K, 2M Fl 1G =Rk /N SO, IEORIFEfit i 5K firh
D-uTLB I}, 245 n] AR 4 B I RIAT R A R o

JTLB it i), 4 BAmmRaitly, 20N 1024, WDARATAE 4K, 2M fl 1G =FR/hit
Tl uTLB e, JTLB by, skt 3 4> cycle i [ul 4y Bk AIAH RAS R S 1 -

6.2.3  Huhk R4l

MMU {9 3= BT B 2 R K AR HE 340 Py B b I 954740 S A SRR A o LA kb LS5 56 22 FAH B AL
FREEAVER G TRCE, AT g . C910 R =R £ R 1 Lok 564 . P55 — ok
T30 28— 2 1 2 i) R R R A BR SE A s 1 R0 2 % 1 3R A5 B 2R = 2% 2 ) EE Ak AR B B AR B
U7 1) 575 =2 T A5 B e 4 B e AR B O AUSR S o B —Z i AR A ] REAS | I A Ry P L, BIb
i, EATUES VPN A7 27-bit, 4540 =-> 9-bit ) VPN[i], SRy H—#5 VPN #17R5].

MTFRITANE (BRI H Rk 5 530 04 4 BRhE R AE B AL SR S ) R fETF TLB Py RAbnE Hhk
e, 2 uTLB L35 JTLB, % jTLB #F—42hE, ) MMU 4535 Hardware Page Table Walk, iJj
F] N A4S B i A B L hE 4 a5 2R

TR TAAE TR A DB e 2 R B 5, a5/

Flags — 9:0 {vi vi i Jg Mk

YR MMU EntryLo % # % (SMEL) Wik,

Flags — 63:59 i i i J@ 1k
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63{62/61{60/59{58 38 {37 32
SolC [B |Sh - PPN[2]
SJ}C
31 28|27 19{18 109 8170 615 41 31 21 1] 0
PPN[2] PPN[1] PPN[0] RSWID [A |G |U X [W R |V

6.2: TURLEHBLH]
C910 H & X &M, 4 mxstatus ZFfF#RF] I T MAEE [fi5eRfAA7E, THREWMMU EntryLo
FH%E (SMEL) hRR.
PPN — gi&¥Bi bl
PPNI[i] 73 AR =0T R4t Frxd ) PPN A
HbHEREA PR A R AR A
CPU ZEYjRIEA R IbHE, # TLB drdy, WA TLB BRI B hE Jof @ . # TLB ik,

VIt ik A L A R -

1.

6.2

FRfi SATP.PPN #l VPN[2] 45 5% ij{r it {SATP.PPN, VPN[2], 3 b0}, /it ijii
Deache/P17, f4] 64-bit 24 5% PTE;

. Kt PTE 26776 PMP BUR, EAFFEWF=EMR. access error 54 AT A WIIRE 2 6.4 iR
FUMHIWT X/ W /R-bit R EFFAMFIRZME, ERFATF IR NG C 258 i 2 2t , 2]
%38 HAFAMEIE 14, fif PTEPPN Pf: F—4% VPN[], FHHE 37 b0 /58] F—H £
17 HUHE 921771 Deache/ 7

BB THTIZE, 44 PMP i) X/W/R/L fifl PTE i) X/W /R {3153 5 2 1 5/ MR HEF AL
Mk, If4F PTE [WNZ RS JTLB s

TEARA—2 1) PMP ke, WA RRE R, WARYE R 281 = A X 1) access error 4 ;

FHREIMNTIE, B PiRRKAEER A/D/X/W/R/U-bit (i, 7 AEXTAY page fault 24 %=
UM ERANARIGE| TR, WAV ) page fault 5745 #5151 Deache/ NAFEFE 1153 access
error L., 774 page fault 7.

AR TR, EUFREUNT 3 K, NIRRT TR KA R TR PPN 2 4 I TR R
XFFE, AR, WA page fault F4 .

4 RGPS

C910 MMU [& T X HARER) SATP P72 pI40, BHE XY R T SMIR. SMCIR. SMEL #1 SMEH #

il arfias. P AL ARy, EEN TLB #H7ES . AAITCRERE.
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6.2.4.1 MMU Huihl##% /7% (SATP)

SATP jg& SV39 MIEhY MMU il 27174 o

63

60

59

44 143

XUANTIE Zi%

32

Mode

ASID -

31

28

27

PPN

Mode - MMU Hi bk B,

K 6.3: SATP Zifresiniif

22 6.3: MMU HbhkgHipat

RV64

Value | Name | Description

0 Bare No translation or protection

1-7 - Reserved

8 Sv39 Page-based 39-bit virtual addressing

9 Sv48 Page-based 48-bit virtual addressing

10 Svh7 Reserved for page-based 57-bit virtual addressing
11 Sv64 Reserved for page-based 64-bit virtual addressing
12-15 - Reserved

ASID — %3 ASID
PR FIRRFRY ASID .
PPN — ikt PPN
S — R AEF R A 1 PPN,

6.2.4.2 MMU ¥siil%7 4785 (SMCIR)

SMCIR ZHffassc B0 MMU $EfT 2 it 404% TLB &4k, TLB 5. TLB oA #fE.
TLBP: TLB #if
M EntryHi 27f7#s A2l TLB.
B, B TLB (/755 F# Index 27725 .
TLBR: TLB i

HdE Index ZFAFde®Tl, BEHXITN A TLB RIBAY(HE, I X LR R SMEH fl SMEL %47

o
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63 32
31{30{29 28:27i26i25:24 23 1615 0
P |R |WI|WR 11) - - ASID

IASIDJ \—IALL

& 6.4: SMCIR ZFf7aisi ]

TLBWI: TLB #3|5

Hdh Index ZPfFdeRG 1A, F3fras SMEH Ml SMEL H A TLB Xf W&
TLBWR: TLB Bidl5

HidE Random F¥frde&TIME, KFa7fids SMEH, SMEL 5 A TLB Xf BRI,
TLBIASID: TLB i ASID Jiik

FA VERE ASID 1y TLB RI4 TR

TLBIALL: TLB #Ji&ft

FFTA TLB RIUCRk, #IR1L.

TLBII: TLB HWRESIJCR

HdE Index ZRfFdeRTIME, XA TLB IR

TLBIAW: TLB K55

HEATAE A S AR TS AR BT TLB RIERK.

SAUTERCEA TEE §RRA R, CI10 HHIA .

ASID: ASID %

TLBIASID #:/E{#i 1% ASID f#VCit. SMCIR ZifFaesciint MMU #i7T2 fhfiafE, fu3% TLB
. TLB 5. TLB LA #/E.

TLBP - TLB #ifj

Hf EntryHi F778F 22000 TLB, M&ifidrdt, M TLB 155 588 Index 2745 .
TLBR — TLB i

M Index ZAAERERT |, B TLB R, I X LYE B SMEH fl SMEL Z77E8s.
TLBWI - TLB #3|%5

MidE Index ZPfFdeRGIME, FFHfF4s SMEH, SMEL 5 A TLB X5,
TLBWR — TLB Jfidl5

M Random FF7Aaeay B, KFarfids SMEH, SMEL 5 A TLB Xf BRI,
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TLBIASID — TLB Hifid ASID ik
FA VERE ASID 1) TLB RI4 TR
TLBIALL — TLB #Ji&ft
BT TLB R, ¥Ikhfk.
TLBII - TLB Hl %51 )ik

WU Index ZFAEAREAIE, HIXTRIN TLB EIAL
ASID — ASID 5

TLBIASID #:{Ef#i 1% ASID fi{VCRd.

6.2.4.3 MMU Index %{7% (SMIR)

MMU 5| % fEas, MTES] TLB. fEdEf7T TLB #ifjny, 28 FarhRI index. 7 TLB HEK5|
i}, i3S SMIR [ index %, W LARFBRAF KRB A JTLB XM index 4k,

63 32

313029 11110/9 0

- Index
LTfatal

K 6.5: SMIR ZFf7esiiid

P — Probe Failure
0: TLBP #ifjPCitanH.
1: TLBP #Fifji&dnt.
Tfatal — Probe multiple
AT TLBP #5492, —EKELZHILA.
0: WHZEILH.
1 KA Z EILHL.
Index — TLB Index
1024-entry i & : Index[9:8] Jy way Z5|, Index[7:0]  set/entry Z5|; (4 way, 256 entries)

2048-entry Bl & : Index[10:9] 5 way &F5|, Index[8:0] & set/entry Z&5F[; (4 way, 512 entries)

WWW.XTVI.cn 48 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

6.2.4.4 MMU EntryHi %{7% (SMEH)

SMEH 2iffas AP IIRE: 8 TLB Ji R bk 5 B TLB SR 245 VPN #{E, ASID %R
244 Ji DI B R

63 16/45 32
- VPN

31 19 {18 16115 0
VPN ASTD
|

Pagesize

K 6.6: SMEH 25772410 1

VPN — 40l sl '

WIAE TLB Bl A AR DU AR S N SE R, RS TLB RIUZ Hi B S A .
Pagesize — ¥ [fii ]}

Onehot MEEIEF7 4K, 2M, 1G THE /N,

AR TLB SRR, 7R84 S TLB R Al b4 E S A
ASID — Hihl % Wl

TRIGE R ORAFERAE R GITE B0 24 B 2 R AR IR, T AR [l

1E TLB SR, EH0FS TLB R Hi i #H A HiEE A

6.2.4.5 MMU EntryLo %1f%$ (SMEL)

SMEL 4455 TLB 5 [ ()4 BE kR0 00 T e A5 .

63162:61:60i59{58 38 137 32
SO[C B |Sh - PPN
S(|ec
31 1009 81 7/ 6;5 43 2/ 1, 0
PPN RSW D (A |G [U |X [W |R [V

K 6.7: SMEL 2 frasin ]

PPN — WP Gimi %S, 28-bit

SO — Strong Order
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JHT 2R AT U7 18] W 1) 25K
1’ b0: No strong order (Normal memory)
1’ bl: Strong order (Device)
C — Cacheable

1’ b0: Uncacheable

17 bl: Cacheable

B — Buffer

1’ b0: Unbufferable

1’ bl: Bufferable

SH — Shareable

T FRAE TUTE Y 3w

17 b0: Unshareable

17 bl: Shareable

Sec (T — Trustable)

T AL & Tl A s ARG 15, % AOERCH TEE pro § I E 3L

1’ b0: non-trustalbe
1’ bl: trustable

RSW — Reserved for Software

FT 0B 25 S CTTRINBERI L. default 2y 27 O

D — Dirty
D ik 1 i, FINZIUR SRS .
17 b0: ] RS /A5
1 bl: YERC &S /W5

D £ 0 i, Xt 5 #IES M % Page Fault (Store) 5, ilid%
95 D R4E D {0 2 RS HES /W S E Lo

A — Accessed

S g5 R

XUANTIE Zi%

X

H

A iy LI, RIIURTI . 2 0 WERATTE, 00 2ih% Page Fault (RPN I7HIZEH) 5%,

17 b0: TR )
1° bl YRjF A i

G — Global

WWW.XTIrvin.cn
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E S UL AN AN DT = A iz 5 s

17 b0: RS0, dE S ASID fLAY

17 bl: G

U — User

AT

1 b0: JIPREEOR RG], 24 PREi ), Y page fault 5% . default is 17 b0
17 bl PRl s

X W R — [y, w7, wlif

% 6.4: XWR KR
Meaning

Pointer to next level of page table

Read-only page

Reserved for future use

Read-write page

Execute-only page

Read-execute page

Reserved for future page

—lRlRrlRrlOolOo|lOC|O| X
)—‘HOO)—‘)—‘OOE
e = L =l = E=R ]

Read-write-execute page

V — Valid
FRUYIAE AR A AL, TiA—A> V=0 iy ITTHE, K% Page Fault 7.
17 b0: 7] B 4B EF
17 bl: M50 24 b

6.3 YA NAERD

6.3.1 PMP A
C910 PMP (Physical Memory Protection) M RISC-V #rif, PMP FRIGH TTRAELHIIE A7 F) AL R
TR, HE M E LA CPU B B Xtz bhk it/ & /SR .
C910 PMP BT FEHHER :
o SCFE 8 A PMP RI, HANRIGEN 0-7 15K bRiH A%
o MRSy B VRLEE ) AKB
« ¥ OFF. TOR. NAPOT =flbhE LA, A% NA4 PLEit
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o SCRFAIEE. AIE . AHAT =R R A B

o PMP FRISFFERA Lock

6.3.2 PMP £l 5 {rse

PMP R EEH— 8 Bl —1 64 LRt FFe AL, G PMP 54 55175
FHRH BEAEALA A N, HAAR R T e AR AR A B
6.3.2.1 YMNERTEESER (PMPCFG)

PN ORI BB AT A AR I 8 AR B

63 56{565 18147 1039 32131 2423 1615 87 0

entry7 cfglentry6 cfglentryd cfglentry4 efglentry3 cfglentry2 cfglentryl cfglentry0 cfgl pmpefg0

8 8 8 8 8 8 8 8

Kl 6.8: Py BT ORI B A AT B R A

7 6 5 4 3 2 1 0
L (WARL) 0 (WARL) A (WARL) X (WARL) | W (WARL) |R (WARL)
1 2 2 1 1 1

Bl 6.9: PN I B A AR

PMP 4% il aFfrd A B AR bk an 22 6.5 .
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% 6.5: PMP il 23 £t

XUANTIE Zi%

AR ik

R FIA R Al 1
0: FRIFPLHCHbIEA RT3
10 FRIPCHCHINE AT 52

W RINR W] 5wk
0: FRIFPLECHIEA ]
1: FIIPLRHhE ]S

X IR ] AT b :
0: FRIVLHCHIEA AT AT
10 RIPCRCHIIE W] Pp T

4:3

A I L DA -
00: OFF, Joidami

W S

MPCRECR, /07 4KB

01: TOR (Top of range), i FHAHARF I ) Rtk VE A VERC X 8] R 55
10: NA4 (Naturally aligned four-byte region), X[8]K/NA 4 FF37 ) PCEAR

11: NAPOT (Naturally aligned power-of-2 regions), X[&]K/INA 2 IR TT

L FTY Lock {fiREML:
0 HLAAR B Ir) B 2

ARG/ M PRSI AR S R/ W /X I e 158 2h
1: RIRBUE, JCIEXIAH R T 22
YACE TOR #X, Hpl— R ok 77 174 A gz
PR 20 R/ W /X 2 45 5 7 )

F0

X TOR B, fRivrmdihlhy A, WAy I i (2% pmpaddr(i-1)

SR, HAEH 0 R TR

XHF NAPOT #4(, HHhk-5IX[RIR/NT R I 22 6.6 Fs.

#* 6.6 PRI )2 Y

A < pmpaddr(i), %t

pmpaddr[37:9] pmpcfg. A | RIPR KN | FiE
a_aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_aaal | NAPOT 4KB &
a_aaaa_aaaa aaaa aaaa aaaa_aaaa aall | NAPOT | 8KB R
a_aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_alll | NAPOT 16KB T
a_ aaaa_ aaaa_ aaaa_aaaa,_ aaaa_aaaa_ 0111 | NAPOT | 32KB P&
a_aaaa_aaaa_aaaa_aaaa_aaaa_aaal 1111 | NAPOT | 64KB R
a_aaaa_aaaa_aaaa_aaaa_aaaa_aall 1111 | NAPOT | 128KB FE
a_aaaa_aaaa_aaaa aaaa_aaaa_alll 1111 | NAPOT | 256KB T
a_aaaa_aaaa_aaaa_aaaa_aaaa_ 0111 1111 | NAPOT | 512KB R

WWwW
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XUANTIE Zi%

F66-4ET

pmpaddr[37:9] pmpcfg. A | RIPX K/ | FiE
a_aaaa_aaaa_aaaa_aaaa_aaal 1111 1111 | NAPOT | 1M T
a_aaaa_aaaa_aaaa_aaaa_aal0l_1111_1111 | NAPOT | 2M T
a_aaaa_aaaa_ aaaa aaaa_ a0ll 1111 1111 | NAPOT | 4M R
a_aaaa_aaaa_aaaa_aaaa_ 0111 1111 1111 | NAPOT | 8M FE
a_aaaa_aaaa_aaaa_ aaal 1111 1111 1111 | NAPOT | 16M S
a_aaaa_aaaa_aaaa_aall 1111 1111 1111 | NAPOT | 32M T
a_aaaa_ aaaa_ aaaa_ a0ll 1111 1111 1111 | NAPOT | 64M b
a_aaaa_aaaa_aaaa_0111 1111 1111 1111 | NAPOT | 128M R
a_ aaaa aaaa aaal 1111 1111 1111 1111 | NAPOT | 256M S
a_aaaa_ aaaa aa0l 1111 1111 1111 1111 | NAPOT | 512M SR
a_aaaa_aaaa_a0l11 1111 1111 1111 1111 | NAPOT | 1G &
a_aaaa_aaaa_ 0111 1111 1111 1111 1111 | NAPOT | 2G s
a aaaa aaal 1111 1111 1111 1111 1111 | NAPOT | 4G T
a_aaaa_aa0l 1111 1111 _1111_1111 1111 | NAPOT | 8G P&
a_aaaa_a0ll 1111 1111 1111 1111 1111 | NAPOT 16G X
a_aaaa_ 0111 1111 1111 1111 1111 1111 | NAPOT 32G FE
a_aaa0_ 1111 1111 1111 1111 1111 1111 | NAPOT | 64G T
a_aa0l_1111_1111 1111_1111_1111_ 1111 | NAPOT 128G R
a_a0l11 1111 1111 1111 1111 1111 1111 | NAPOT | 256G T
a 0111 1111 1111 1111 1111 1111 1111 | NAPOT | 512G X
0_1111_1111 1111 1111 _1111_1111 1111 | NAPOT 1T T
1 1111 1111 1111 1111 1111 1111 1111 | Reserved | - -

FEBIIRGE, CO10 PMP NAPOT Hist Srhsiyi/ M N AKB. K3 NAY Bk,

6.3.2.2 PRI (A HBIE % 422 (PMPADDR)

PMP S5l 1 8 A Huht %577 4% pmpaddr0-pmpaddr?, F7RLZ 5P BHAL .

RISC-V #E PMP #ihtZFA7a8 i p @ Yy Bk i [39:2] HoAE, P2 C910 PMP RIFUR L fr IR 32 ¢

4KB, Pt bit[8:0] A4 T Huk EAZH

63

38

37

address [37:9] (WARL)

0 (WARL)

Reset 0

0

K 6.10: PMP Hutik 257758

WWW.XTIrvin.cn
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6.4 P MY

FEARRIAFCR, CI10 Xof kb2 [a] iy 7 i) 1 F2 (S0 g -
Wt 12 AT VA-PA i
o CPU Z&jji) PA;
o JHsd sysmap.h 152z ik i) JE 1 ;
o PMP i, Biikik/5/PUTAURAT G PMP 0E ;
o AR IZHBHE A .
Pkt 2: $E4T VA-PA F4h
« CPU Zijjjii] VA;
o il MMU #EFTHbIEREEE, 1530003850 (pte);
o M pte ATLAREIDAFEE: PA. MbhbEME (F 1) i/ 5/ HETHUR

o PMP 4, A/ S/ SATHURTF& PMP B0E; (RAMEE/5/PUTHAIREL PMP 5 pte 1) “fix
/IME”)

o PUATRZHBERI TR
(H 1) 24 maee=1 i}, HihtJEM:KH pte; 24 maee=0 i, Hutib/E MR H sysmap.h.
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7.1 AR T &Roid

CO10 M3 M DA BRI 54 Cache A% Cache, XUZIESE—4> L2 Cache. #2002 [HJH) i — Btk
HIAE P FLEF

7.2 L1 54 Cache

7.2.1 MR

L1 52 m AT FEAFE R -

o K/NK 64KB, 2 BEUIRIEL, EFFATR/NA 64B;

o JEIHbHEZRS], PrEiihbiRiE (VIPT);

o VIMEHROITEN 128 AR

o RIISEHESE R SR

o SCRPAEEN R RS TCRARNE, SRR AR BAFATH TCRGR AT S
o CRHELTIRIIGE

o SCRRHET;

o RO RHELAEH IR 2 snoop HHREHEEAE (FALETT KAAET]) o

7.2.2 BH

CI10 H54-m HGAR M PI A AHIRES M, N T IHAT U B G AF I DR, COLOMP SCBl 7454
AR IRE . FER N BA RO, RIATCBAIRE R, U7 BT B p & . T DA
e B R A d MHINT.IWPE, (ERES <o BE A7 % P D R -

MRPEHEAT AN, BTN ] 2 A AR P2
o WFI): MPEFTIESAT N IRIRIN , ARE BT A B B A RS U U R A B A

56
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o WRERUIIM: 3 SR AR EUEE L H AR HBIE R [ INFERI T HARZAFAT RO BN AR R, ARSI (5 5 1)
Horp— A

7.2.3  FAMNINEZEAT

EIXIRE R AR K BEARIR, C910 B8 T4 32B MUTEEF IR AT . 4RI S IR ERTE & 51T
IEPMA RO BE PRI G A7 A s MR ERBEG Ay IR G A iy, HE AT AR PR & DA KBk Y H
PRHIL, PR R B GAT R SC DT se . 3 SOBERE FAR T g vy i, ATl 1 R sh ke,
FrR] pAsE o i B N A A MHINT . LPE fl B ARERIE L fE .

7.2.4 53PNk

CO10 R 73 32 I SL NS 26 03 SRR D 1) BEAT 100 . 73 S I sk 5y 64Kb, fiiff] BILMODE i
MEAE AT 8 R S — 200 SCA R o 73 32D e 3R el e AR g PR o 4L HErh il 2%
SLp g bl T AN AR T, AR > S AR X A P R AT SR S . g3 S sl ad g3 SO
SAERA LTI 7 SR MR R B IEAT R ], BRI SCHE B 5 1) Y TIN5 2R -

G S ST BN ) A% P ) S
BEQ. BNE. BLT. BLTU. BGE. BGEU. C.BEQZ. C.BNEZ

7.2.5 gy sZWkEe Hbs BN G

CO10 {1l 73 SZ k%% HARTII GR35 70 S48 2 A kA% H AR AT B0 o 70 SR H AR TR & 0 70 S04 4
Py 2 H AR IEA TS . A0SR 2 W23 SCHE2-a 20 SCBRES U ARTIING , WIRFIE SR HARBIEAR R M 170 348 4
RIISE7s: 11

i SCHRER AR SRR A -

o SCHF 1024 £

o PBRAVHIREY , ARG8T SIS IRAL PC BB FEE i

o ARSI ST S

o fEAHEI) SR PC #MTRS]S

I3 S F AR BT e 1R AT T ) 23 S A A0 456

« BEQ. BNE, BLT. BLTU. BGE. BGEU. C.BEQZ. C.BNEZ

« JAL. CJ

7.2.6 [W]E5 L B

CO10 i FH )22 23 S TN 25 01 5T R TR1422 43 S A4 H Btk HEA 730000 o () 432 2 S A 23 i A7 A AR IUH At
Ik, — &AM SCHE S T E 2 S AL, Teol i 5873 SCBkie AR T et A Tl . R, C910
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R EET 0 33 S A1 70 SR, P13 0 SCHE 21 I S0 F AR 51273 S BT 20 321 A AT
FIR, AR 73 07 SR RRs [A] — 2R a0 e 20 SR ) F ARG IEAT RS B, AT SEBE 2SN ) H Atk F) 71
IR

[EETS SR UETE

o JALR: JHaFfidel X1, X5 [&4h
o CJALR: JEZf74ER X5 R4

« CJR: & AN X1, X5 FRob

7.2.7 RMAIHHEFNES

SEL B M T 1T RS Pk, 3 TR 0 SR T . 4 S B0 TP 15 1 0 R
S, BRSO [ FER A7 AR T 4 RS T T B R BRSO A 2, UAGE ]
HOBETIAS A, PR HOR o] AR SR BN R S 12 REREOR AR, M oA
S bR A

o BWEORMIE4 045 JAL, JALR, C.JALR
o HWHUR[EIFEA4E: JALR, CJR. CJALR
HTIRER BRI my A o 7.1

F 71 AR IIRER AR 7

rd rsl rsl=rd | RAS action
link | !link | - none

Nink | link | - pop

link | Wink | - push

link | link | O push and pop
link | link | 1 push

7.2.8 Hekigkde H b B gy

N T RIESE BRI U BT BURRCR , CI10 AR B ICHY S —Zud i 7 REEBEES H AR T & 4
B O C R A BRI, RIS F AR 45 & 10 SR R SRR L (1958 — 2Bk 15 2 IO LI Rk A 1) H At
Ik EFBGER ay TP B AR gs, WAES Rk, B 2= AN IR PR .

PR BIRF H AT i AT HIU 9 53 34 A -

« BEQ. BNE, BLT, BLTU. BGE. BGEU. C.BEQZ. C.BNEZ
« JAL, C.J

o« HRBURIEE S
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7.3 L1 #¥t Cache

7.3.1 Mk

L1 08 e B G A7 1) 2 SRR T
o KUK 64KB, 2 BRAMER, ZAFATR/NN 64B;
o YPEHNERG], YEMALIRC (PTPT);
o BRI TEE N 128 WS, SR /265 /5 T/ T F 5 ;
o FERGUTRK SRR 256 A, YRHMEETIAARII;
o GRS SCRES -5 AR S - B A
o SRISEHES I R e w5
o SCRERPREAN B S AT OB BR AT, SCRRX B AR AT A T JORCRI T R B A 5
o R4 ZIMIA AR ) R

7.3.2 Cache —g1¥
X DT TH JE PERC &R shareable H. cacheable BT K, AECRAEERAE A A2 L1 FioH & s 2 A7 1)
—Ht.

Xob LT JE P C &M non-shareable H. cacheable B3R, ACHEgS AN EPHIREL A L1 Bim g7 b
—ErE . APRFEZEEN TS M0 EI L, WSRO e R — ok

CI10MP —Z = i G A7 R ] MEST P 4E4 2N PREHZ OB = G A i —Etk . MEST AR T8
AT R R AT L 4 DIRES, il

o M: FIRGAFATIULT BE G A, HACSME; (UniqueDirty)

o B FRGAAATIULT R E g A, B2 15 (UniqueClean)
oS¢ FIRGAFATAIRENL T 2 B RE S AT, H2 THHY; (ShareClean)
o It FORGAATAIE B G A7 . (Invalid)

7.3.3 AL XUiR

CO10 SCHRp SR NAE T 164 LR F1 SCo F AT AGE 3K 2548 24 A It B4 7] A0 S S B ) —
AR Z A SCE A Z R @il LR $8 9 Pnc 2l Syl SC 152 FIMrshric
sk RIS S . COL0 SHREMZL EBEE T — T L1 ol i i Bt e A — 0T
FER AR IR . A M B — RSPV — b A i, Hor, RSV EARE: IDLE
F EXCLUSIVE,
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X TR B AT A TR, Gl R M e RS S B KT . LR R e AT AR i R
FRHL & RS EXCLUSIVE ZS9-R U5 R iU UL Size fRAFEIZefi s SC 8 e AT AR sl
SR I AR RS . HBHERN Size, AIAUREN EXCLUSIVE I HAhEAI Size 584 VEfic, MASITIRE A,
R E Ry, HEERARSHLRE] IDLE £ 75 M AR S M/ Size A — TR R A1, B8 B e 22
FERGERERS, APATIZEFEAE, REIFR, FHFERREHIEE] IDLE &, HAZR SEAELEME cacheline
HuhkPCRE R B A i, B R RESHLI M2 IDLE 255 AR SRR OR [ bk 2 o5 75 0 A 52 10y v e
Ms. BEOh, FEDEREUIGT 5 2O R R I -

X T PR B g AN T e G DT 75 S o0 0025 R e 0 e (] 4 P S B 5 55 ) . LR AE ST
A A PO (U SR T M 2 5 R B A SRy M s SC A R v M A A e o G R A A R
gy, HAAYERENGOEIEE, APTERE. RESED, HERREL SNARETEEAE, &0
BHRM, FEERIREHL. HAZR SR U A 2R i AR, S0F%4 )R s RS o] IDLE

3K
/N o

FEET CI10 ARG H, HEFEMH LR fl SC #5843 BUR FaiHE . R i iht g 12 cacheable

(% shared il non-shared) , WIATEZE SoC RGMUAFRMIM BT, XA . W E T8 bk &2

Non-cacheable/Device/Strongly Ordered, MR FERG R (e.g. Slave 3i) £ exclusive monitor 3
Eo (EHAM I, #HiEL5E N UNPREDICTABLE,

7.4 L2 Cache

7.4.1 L2 Cache %

L2 Sl A7) FEEARHE AT
« K/NH IMB, 16 BAIMEEE, EAFATR/NA 64B;
« L2 Cache 5 L1 D-Cache /&/"#%/#] Inclusive 3% . L2 cache 55 L1 I-Cache 2441 Inclusive %2 ;
o YyHMHERS], YEIHLbEARIE (PIPT);
o BRRKTIRBRFERE S 64B;
o SRR n]-5 2y WU S []- 5 AN 73 FE R 5 SR 5
o ORI SERESG I AR 8 SR ;
o ATZRARN RAM 5 ) ZE M}
o CRHEATEA TLB HHALH
o RN B IR LA

7.4.2 Cache —gMk

CO1OMP —ZR i Ze AR I MOEST Pl 4 2 A~ AE BE e A% O Bl e R e A i) — Bt . MOESI AU T
BAGAATERIR R ZAT LR 5 IRES, 2l

WWW.XTVI.cn 60 © IHiMHRIMARGEHERAE BAUTE
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o M: FIOREAFATIULT B G Ar T, HACSME; (UniqueDirty)

o O FREAATAIRN T Z MRk %A, HgEE; (ShareDirty)
o B FORGAFATIUT R R AT, HR2TEHY; (UniqueClean)

o St FREAFATA AT 2 M mE LA, B2 T (ShareClean)
I FORGAATAE B REZ AT . (Invalid)

7.4.3 #HAEX
C910MP L2 EEEAFAEHSIE A PR T 08 i ik 284, K15 1R Mokt BEcE A A [E g e, 7o
YA FATAL AT BT R .
AL B 71 R
o TAG RAM #HEihE PA[6] 2 APHAFRIETHE, 43514 Tag bank0 Fl Tag bankl, PASZRR R4
WIFATAEFE 2 AR

o [[FE, DATA RAM i BHuht PA[6] 44 2 NEHETHL, 435k Data bank0 Fil Data bank1; Xt
H—MEAE T, Xt A A, BRI TR SN 128bit, AT SE BRI AT IR — 4%
SAATRIE .

Datasub-bank0 Data sub-bank0

PA[B]=1
)=
PA[6]=0 Data sub-bankl request Data sub-bankl
request Tagbankd . Tag bankl
>
Datasub-bank2 Data sub-bank2

Data sub-bank3

Y

Data sub-bank3

Databank0 Data bankl

B 7.1: L2 Cache A2

7.4.4 RAM Ztif

T L2 Cache 8K, FrPAVFRIGEREA, HH FTEZS A8 A G52 i . CO10MP $2{L T ml i
FIVTREER , FEAE T2 TSR T Al RAM (1) setup time FlI latency #F4T7FahE . FCE RGN % 7.2
FIF7R

© MNP RIMARGEARA R BALHTAH
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Z§k C910 HRPFM (openc910)

% 7.2: RAM 5 ) 23R il &

XUANTIE Zi%

fic B %1

ThiE

EA

L2 TAG setup

L2 Cache Tag RAM
setup:

1b0 0 cycle. BRIAH
1b1l 1 cycle.

L2 TAG latency

L2 Cache Tag RAM la-
tency:

3b000 1 cycle. BRA(H
3b001 2 cycle.

3b010 3 cycle.

3b011 4 cycle.

3blxx 5 cycle.

L2 Cache Tag RAM ECE RN TAG RAM i)

Vi)

L2 DATA setup

L2 Cache Data RAM
setup:

1b0 0 cycle. BRIAH
1b1l 1 cycle.

L2 DATA latency

L2 Data RAM latency:
3b000 1 cycle. BRIAH
3b001 2 cycle.
3b010 3 cycle.
3b011 4 cycle.
3b100 5 cycle.
3b101 6 cycle.
3b110 7 cycle.
3b111 8 cycle.

L2 Cache Data RAM Wil &

ol

Higm DATA RAM

HPAERT ] RAM BD7 IR, FCE latency; setup BROIAEN 0, 4B RAM 9 setup time 1<,

B GRKET, ATPAEEENRE setup BRE A 1,
FERCE DA B3RS, FrASRv5 ) R En 2 7.3 R

# 7.3: TAG RAM FRjHAER

TAG latency | TAG RAM i &ER

/ TAG setup = 0 | TAG setup =1
000 1 2

001 2 3

010 3 4

011 4 5

1xx ) )

WWW.XTIrvin.cn
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

%2 7.4: DATA RAM A3 A 4R

TAG latency | DATA RAM £ #(yjh &R

/ TAG setup = 0 | TAG setup =1
000 1 2

001 2 3

010 3 4

011 4 )

100 5 6

101 6 7

110 7 8

111 8 8

o L2 Tag latency s KARIEIR N 5 JH B

o TAG setup &N 1 BN 1 EBIVI, 15 SRAM Z Bkt SRAM #ij Asnfs 52847 flop;
o L2 Data latency fx KA RIER K 8

o DATA setup #EN 1 WM 1 AT, U5 SRAM ZHi&x SRAM #i AdfE 5 347 flop.

7.5 AR Vil
AN A CO10 L1/L2 cache 75 PYAEMAEII )T TATHFE

7.5.1 L1 I-Cache 54 Tili{

L1 $84 Ml Z A7 SO 2 BN RE , i i B R B3 A MHINT.IPLD SC8l. 754 /i AT
BRGNS, THE T — SRS AT, HRFBURE R A7 2 UG b a8 o 2495 U5 17 iy T U e vt
HIEMN G SRR I I Rk A7, Mm% TR ER .

T8 PURESR I G A A 745 2 W0 U5 M) GAFAT AL T ) — AT, ARG k) 22 4x . Bedh, 32
R SMBE AL 25 ) .45 10 BC B i 2 X A5 1)

7.5.2 L1 D-Cache % uligiZ¥ie il
AT > DDR SR ARG DT EE R, CI10 SCRFER P RE .« 2 A Bl v BB A i 2k, T
Bt B A R, AR SRR R B S PR GZAE T MIE L1 e sl 22 47

C910 2 3 8 MHEMEIRTN, IS8 T SO TR (stride<=32 NEAFFT) X 2 FiR
[F] Ry FLER 7 2

BEAh, RSB T IR [ B S T (R stride S8, T SRR FT RERG DT TR
TEAL BRAS TR s R G AT IO B VR, A58 R B Ul e
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Pl s s g A4y MHINT.DPLD, (HREEdE il TRe; Ifidilit's MHINT.DPLD DIS, #t
E IR BAEA TR .

SCRPRAR B 1R 2 0 -
« LB, LBU, LH, LHU, LW, LWU, LD
« FLW, FLD

« LRB.LRH,LRW, LRD.,LRBU, LRHU, LRWU, LURB., LURH, LURW, LURD. LURBU, LURHU,
LURWU, LBI. LHI. LWI, LDI, LBUI, LHUI, LWUI, LDD, LWD., LWUD

7.5.3 L1 F@ERNE 5 BCHLH]

CO10 i) L1 SEBL T ELE RIS AL Soab B K BIE ST 175 AR, ST S A 42
EEIENC

PR B R A A A MEINT.AMR SRIFR L1 BN S

AT R o N TR T R R VR, ARBERRAY B RS S BOAL ] SR M s AR A R ESE U
ORI MRS S AAT -

B2 S d=BriVASFNHbE e INNE
« SB. SH. SW. SD
« FSW. FSD

« SRB. SRH. SRW. SRD. SURB. SURH. SURW,. SURD. SBI. SHI. SWI. SDI. SDD. SWD

7.5.4 L2 FIRABLE

L2 B BAE R FNRE, SRR S TLB PRI SRRt R -
o BRPFATTCRYSE 2 TUREE (0, 1, 2, 3), FrABURARS IR L2 S84y
o« TLB HHUERE N 1;
o THHLEIDA AKB TR, XFF st & A 5 AKB i Atk 22 52 2045 - UG
o W[PAEIE MCCR2 X FlEOHL il #EA 7 HE 5

7.6 L1/L2 Cache f#{EHDCHIIRANAFIAE

TEALBREREANLIG , $5MBE G A7 & H Sh BT IO RAE, FLBOA K PR & ol i s A7

Kol , FEALPRARIZ AL, L2 Wl A7 A st e i, semi#file L2 KA SR, HAR X
M. (EREERZ, 24 L1 fEgAr My, L2 FESUR A & 50R IR
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7.6.1 L1 WA Y A7

C910 L1 i GeArA R 3 v e, #LIIRELR A

o FEZATRRERRIAICE : HLASRIIE PFICE S /74 (mher) W] DASSBUIR i & AU R G AT I TT I A
R Gy B S BRI E . YU PR A RCE % A ds (sher) J& mher BBUS, S HSEarfis.

o MERIREBRANTCALERE  ALAS R AR A 7S (meor) WTRARS i & A0 i BE A7 UEA Tk
I AR

o POEGLFEEERE HUABOA RIS A AR (moins) . PREEZEAEVIIIZRS] 4AE (meindex)
IR R AE8 0/1 (medata0/1) , S =747 28 AT LSS BT A FIBCR R B0
BB,

EARYE 2 e UL AT DASH AL S5 A2 X AL 72 55 | Ao R S 8 R 57 7 2540 FIpL S 42 X Cache 7 1937 J& 5
HFaem,

7.6.2 L2 WA A

C910 L2 Wl GATAH KA Rew A7, $IRE T 2000

o L2 Eil P REAIAE AL LA L2 Wl A RE 27 A7a% (mecr2) FIRASEEINS L2 S A1)
) FIE Hf 5L

o L2 il A7 ML R R A 48 9 274748 (meins) . BT R S| 27 /74% (mcindex)
AR ATV M BdE 7% 0/1 (medata0/1), G@ATX =AN2EA76 Al PASEEINT L2 sl A7 i e A

FLARHH 56 32 ] ZF A7 28 1) 8 AU AT AS 5 hL 25 45 X 4 72 254 ) Ao R A 7 & 57 77 2540 R 25 42 X
Cache 1% P B 53240,

7.6.3 L1/L2 Cache £

CO10 ¥ T L1/L2 AP HEEHR 2, WIEHSIEIAT IR . oAU 488, Heb hh v IR, 4
PRIFERI ., Fe I R T TER R e AR E R Feside , BAkan 2 7.5 B,
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% 7.5: L1/12 Cache #E54

ICACHE.JALL ICACHE JER A 10
ICACHE.IALLS | ICACHE J & JC3ifii A5 3230
ICACHE.IPA ICACHE #¢¥y Pt o3 15
ICACHE.IVA ICACHE #¢ i Ul ik Jo s 3R 5

DCACHE.CALL

DCACHE &4 3#F 315

DCACHE.CIALL

DCACHE Ji§ 4= #BIIER I ToAL

DCACHE.CIPA

DCACHE ¢4y B IF I T Tk

DCACHE.CISW

DCACHE #% set/way 1§ FZFEIH: LR

DCACHE.CIVA

DCACHE # & #l bl 385 I 22 35 9 Fo 3k

DCACHE.CPA DCACHE 454 Pl 375 i 2 15
DCACHE.CPAL1 | L1 DCACHE #5¥yHfisbhl i J)F 25 150
DCACHE.CVA DCACHE # Hg b bl 33 ik 22 5
DCACHE.CSW DCACHE #i set/way I#E 355
DCACHE.CVAL1 | L1 DCACHE #¢ i ful bttt 33 [ 2215
DCACHE.IPA DCACHE #4y3ihhl- T5 3%
DCACHE.ISW DCACHE # set/way T3
DCACHE.IVA DCACHE #% fg Ul ik To Rk
DCACHE.IALL DCACHE TR A #50

L2CACHE.CALL

L2CACHE iy ER I

L2CACHE.CIALL

L2CACHE & fr A IR0 e

L2CACHE.JIALL

L2CACHE 435325 Toik

S M BB B0 2 B-1 Cache 154 Ri%

XUANTIE Zi%
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AN M TR e

8.1 CLINT vpilifiil?s

CO10 SLBL T AP GAZ SR wR Wz il e (PATRfiAR CLINT) , J&— A NAF bt GTORE, HIT-Ab B4k
P BRI 25 T

8.1.1 CLINT 92 {£23Hul-me st

CLINT iz tilds bl 64KB WAF2S[R]). Hom 13 A7kt SoC BEAFEE Mg, Ak 27 (7 duhik Wt an
% 8.1 R A A SR XTI
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XUANTIE Zi%

% 8.1: CLINT ZF{728A7 it 2 mi it iht

ik B A | MERE ik

0x4000000 | MSIPO /%5 | 0x00000000 1 0 WLk
w248 0, bit[0] ARk

0x4000004 | MSIP1 /5 | 0x00000000 ¥ 1 ALBS AR
JiC B A A 248 0, bit[0] H 2L

Reserved - - -

0x4004000 | MTIMECMPLQ /%5 | 0xFFFFFFFF | # 0 Hlgsti i phit i 25
FERAA Z fids (M 32 fi)

0x4004004 | MTIMECMPH( /% | 0xFFFFFFFF | # 0 Algsti et mt ey
R Ffidn (5 32 fir)

0x4004008 | MTIMECMPL] /5 | 0xFFFFFFFF | #% 1 HLEspit il ahit a4
A FFFEdn (M 32 fi)

0x400400C | MTIMECMPHI /% | 0xFFFFFFFF | #% 1 ALt phitmhas
FEBE A i (R 32 1)

Reserved - - -

0x400C000 | SSIPO B2/ | 0x00000000 ¥ 0 R PR AR g v
Bl B A48 0, bit[0] A5k

0x400C004 | SSIP1 /%5 | 0x00000000 ¥ 1 R P A v B i B 2y A
EEgE 0, bit[0] ARL

Reserved - - -

0x400D000 | STIMECMPLO| #2/%5 | OxFFFFFFFF | #% 0 #2%H FRal Bt it i 28 o 251 es (%
32 {if)

0x400D004 | STIMECMPHO| 12/%5 | 0xFFFFFFFF | #% 0 #B2%H FBial B ahi T il 28 A 21 e (5
32 {if)

0x400D008 | STIMECMPL1| /%5 | OxFFFFFFFF | #% 1 #8400 POl B ahit i 2% A (27 fee (%
32 fir)

0x400D00C | STIMECMPHI| /5 | OxFFFFFFFF | #% 1 #8%H Pl B ah T i 28 A (20 7a8 (5
32 fir)

Reserved

8.1.2 &k

CLINT A JF Az Bk A4 i

SR P T o b RS A R T B A A AR A TR R LA S I R D LA A
Wrlc B 27 e (MSIP) i, AN PR b b BT Bk O h ITIC 25 A e (SSTP) f5iil

JAPATEL R xSIP (78 1 9770, ARk rbil s A xSIP (i 0 f977 0, IEBRErE b, 3t
H CLINT B Pl Witk (CExs A% e CLINTEE {7iA %K.

HLALT P B BT I A B T Wl 3 A7 AR B P (A 5 B O i
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KPAF PR E A7 A0S (SSIP) AALRR ;5 1 P A AR
PIALAFATAR S HIAR ], AP A7an LA AN G L P 8.1 B

31 110

Reset 0 | 0

8.1: MLAMBLA I T E 25 A7 ae  (MSIP)
o MSIP: HLEFBRERIE IR AL
LWL BT 8 IR S
— 24 MSIP {1, YuiA AR ILE A sk
— 24 MSIP fi % 0, HSuiBca A RS E sk .

31 1.0

Reset 0 | 0

&l 8.2: G PR T B A A7 (SSIP)

o SSIP: HZH BRI PR AL
LR G PR P BT PR
— 24 SSIP (% 1, YuiAA RS A E P sk
— 24 SSIP {V % 0, SHiBCA AR HAE K.

8.1.3  VHmFdsi I

CLINT W] Jj A vt i a5 v .

TEZ ARG HF AL 64 MLRGEIT IS MTIME, Z5RYE always-on HUIGIET TAE. REETTH &R
AATE, ALREE LT reset i 0. RGEVII g Y A fE FlidE i 3 PMU | TIME ZRfeas 3. REGETTI g
FEAE R 2 I DI GE— IR BT

M —H 64 (LB XA Pt ed BB F A5 (MTIMECMPL, MTIMECMPH) #o—
21 64 (LAY B BT g LR (E 7R (STIMECMPL, STIMECMPH) . iX$83FA7 ¢35 ] PAIH 1L
bk PR FFUT AT 3, B O R 32 fEER 32 fif.
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CLINT j@ i i {CMPH[31:0],CMPL[31:0]} f{E-5 RGE I S B fE, 0 2 A5 7 AL T8 v
24 {CMPH[31:0|,CMPL[31:0]} KT R4t H g ERAF=EF W 24 {CMPH[31:0],CMPL[31:0]} /N2 45
T ARG INASAYERS CLINT P2 LR A3 i o . FofFalidid s MTIMECMP /STIMECMP f{E >k
TR AT g h . OB PR g Th R, AEX IV AZMERE CLINTEE A 2L

WL PA BT I A VT o IBTAR S S e ORI PR U RA D B e ZUm
BBy LR AT A7y (STIMECMPL, STIMECMPH) \A R B P B AR -

R FAR AR, A A7 e LA AL E S ] 8.3 F.
63 32 31 0

MTTMECMPI MTTMECMPL
Reset OxfIFFETLr OxfIEFErff

Bl 8.3: HLABITTIh s by LA (A f7de (i /1%)

e MTIMECMPH/MTIMECMPL: HLE$ER P2 L B0l % 47 2% w o /AR AL
AT T A S LR
— MTIMECMPH: %8 e {E S 32 i
— MTIMECMPL: it8}#§ LB 32 {75
63 32 131 0

STIMECMPH STIMECMPL
Reset Ox et Ox et

el 8.4: L PRI AR P b LR (B A Ay (/1)

+ STIMECMPH/STIMECMPL: 4 H] M BEATHES W Lb S %7 47 4% v L/ A& AL
AT T TEI 25 LR
— STIMECMPH: 12§ LR A 32 17
— STIMECMPL: 1} LR EAR 32 {35

8.2 PLIC vilirfihilsgs

TEGHEEER g (DAREFR PLIC), A TXIAMT P Wb RAE, Lg% .
£ PLIC i3 A MZ L AR I al A A 80 8 F AR -
C910 s£ILHY PLIC HITHEADIGEANT :

o SCRF 2 M%/4 ASHIBT HARI R A

o 144 DHIBFECRAE, SCRpHFARWT,  bkih T
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o 32 NG ES

o BEASHIRT F AR R W B B S
o AT E BRSBTS A
o PLIC {7y MAR AT TC B

8.2.1 vkt bk

15 PLIC o, HERF G R WIRA 22 SR ATl B ARa b . R 2T :
o PR TAERRRE (IP = 1)

o HITESEST 0.

o XTI H AR SRR TIT

2 PLIC bbby H A 24 il ik T Pending ARZSI, PLIC {0 cPdmemi iy f il C910 11
PLIC scBlr, HLasE P I e g & m TGO sl ARSI S 0L, i a2 e
MMEBCR, Podedltilin, gl 0 WP TERG i A A Rl A 5E2, ) ID B/t Jesk 2.

PLIC S5 &R LA ID (98 2S00 A R FF by H AR e / 58 iy 77 «

8.2.2  HRIAY I R S

4 PLIC XIesE Il HARAAEA RCh sk, HACSeZoR T b by H s T (E I, & 1ii il H
AWK . 2% T AR Rk, LT % T R I, /5 8w PLIC Bk IR Y IE . o

Hh I AL AL T

o FRIMTE AR HOT I 6 R RTR B / 58 AT A e A — MR . IR BHRIERR I —A ID, #R2H] PLIC
TR By IBT ID. ik HARHRIE PR SRR ID g5 R b B ASRARAH BT ID 2 0, e
BOH R, P H AR SR R A B

o 4 PLIC Y| sl HAR 2GR EAE, HARRIAIL. ID )5, SFi% ID XA IP A2 0, HAE
BTS2 I I 2 PP BT 4 )5 2 R A

8.2.3 'K SEIR

My B AR P AL RS, F ) PLIC Akt s UM E . Tl se L an T -

o FRINT BRI IR Y,/ S8 A AT e AR SRR, B EAERE N AR SE S HE ID. AR IR
P, WA Bk SRR BRI B AN A TR .

o PLIC W Wi se O R IG , ANEB PR/ se iy fras, RER 1D bR A W IEORFEBR ML, 450K
AT A P AR

WWW.XTVI.cn 71 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

8.2.4 PLIC 774773 Huhkme i

PLIC il g G4 64MB Af7as], How 13 friiuhikly SoC BEAFAERPLE , 1% 27 (rHbhEmes i 22
8.2 k. A AAAF S R X 57 i M . (PLIC #9575 % %3835 15 P46 4 (Load word #54>) 1%
), 35145 KA 64 12 GPR t9ik 32 4i.)

e IR CO10 STHRHERBI NI A frdy, @I “PRE.

% 8.2: PLIC Hihtmi st

ik BER E- il MIAE | ik
0x0000000 - - - -
0x0000004 PLIC_PRIO1 R/W 0x0 FHE 1 7 1023
0x0000008 PLIC_PRIO2 R/W 0X0 v R T
0x000000C PLIC_PRIO3 R/W 0x0
0x0000FFC PLIC_PRIO1023 | R/W 0x0
0x0001000 PLIC_TIPO R/W 0x0 1 731 Sl
TS 1 T A
0x0001004 PLIC_IP1 R/W 0x0 32 763 SHl
Hh S 1 T A
0x000107C PLIC _IP31 R/W 0x0 992 ~ 1023 S-HH;
T AT A e
Reserved - - - -
0x0002000 PLIC_HO_MIE0O | R/W 0x0 %01 ~31%5
PR b BT RE 27 7
0x0002004 PLIC_HO_MIE1 R/W 0x0 #% 032 763

Bl b W B RE AT

0x000207C PLIC_HO_MIE31 | R/W | 0x0 %0992 ~ 1023 5
HLAR BT AR A 17
0x0002080 PLIC_HO_SIE0 | R/W | 0x0 %01 ~31%

G X
HT B A T A A
0x0002084 PLIC_HO_SIE1 | R/W | 0x0 %032 7635

G X
T B AR T AT A

0x00020FC PLIC_HO_SIE31 | R/W | 0x0 %0992 ~ 1023 5
RS AR W B HE R A7 2w
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FB82-HEW
Hfik BR E: il MiaE | #k
0x0002100 PLIC_H1_MIE0 | R/W 0x0 %11 315
PR b BT RE 27 7
0x0002104 PLIC_H1_MIE1 R/W 0x0 #% 132 763 %5
HLA I P BT O BE 3 A
0x000217C PLIC_H1_ MIE31 | R/W 0x0 % 1992 71023 =
PR IBT I RE 27 F
0x0002180 PLIC_H1_SIEO R/W 0x0 %11 7315
AL P
T W AE P A
0x0002184 PLIC_H1_SIE1l R/W 0x0 %132 763 %5
R A
v i R A A
0x00021FC PLIC_H1_SIE31 | R/W 0x0 % 1992 71023 &
LR PR P B O RE 2 A7
Reserved - - - -
0x01FFFFC PLIC_PER R/W 0x0 PLIC A FR5H 5 1F-a8
0x0200000 PLIC_HO_MTH R/W 0x0 1% 0 PLEAE S A
B A A A
0x0200004 PLIC_HO_ MCLAIMR/W 0x0 1% 0 MLt A
Wi ./ € AT -
Reserved - - - -
0x0201000 PLIC_HO_STH R/W 0x0 1% 0 FB s iy
B A Ao
0x0201004 PLIC_HO_SCLAIM R/W 0x0 1% 0 FBZ = A iy
Wi B2/ 58 S 2 A
Reserved - - - -
0x0202000 PLIC_H1_ MTH R/W 0x0 1% 1 Plasti=
B A AT
0x0202004 PLIC_H1_MCLAIMR/W 0x0 % 1 Wl b iy
Wi 37/ 56 AT A7
Reserved - - - -
0x0203000 PLIC_H1 STH R/W 0x0 1% 1 BT s Al
B A A
0x0203004 PLIC_H1_SCLAIM R/W 0x0 1% 189 PR rp
i[5/ 56 BT A7
Reserved - - - -
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8.2.5 PR ESAE ¥ /¢ (PLIC_PRIO)

AT W E PRI e . TSI IUR S B RUR T il 24y (PLIC_PER) ik, ZFFeefisr
ALE XA 14 8.5 Fi7R .

31 5i4 0
— Prio
Reset 0 0

Pl 8.5: HTILSE L E 274 (PLIC_PRIO)

« PRIO: "Rtk
IR E AR 5 IS, SCFF 32 ARSI ES . HA ISP IE N 0 FRiZH W I

PLAEE R LS e 2 M m TR ZUN PR . SBCAHRERE, DEdedt 1 hiRdRitfedt, LoEd
31 Mo MULSEGUMIEIRS, UE— 2 P 1D, ID B/NA SIS

8.2.6 pWIEIAFESY (PLIC_IP)

B AT SRR SH T DA SR W SR A A P RO (E B AREG X R IRT ID O NIy, K
T {E BT PLIC_IP x (x=N/32) #Ffrde i IP y b (v = N mod 32). Hi PLIC_TPO #1745
0 (LFESS 0. ARG RUIRS B RRE R Zrf7ds (PLIC_PER) k. FFfrde i i GoE L & 8.6
JI 7R o

31i30/29 2010
LP D (32x+30) IP ID(32x+1)——
—TP ID(32x+31) IP ID(32x)
Reset 327 ho

[ 8.6: PLIC_IP x Wilbjsf2ifias (PLIC_IP)

o IP: "PIAFEfRIR A
LAVE NS VA TR D TSGR /N
— Y IP (2 1, FoR BRSNS W AE S R B H . IR0l AR 8 1. HE
X 2 P T SRASE 22 R A B A RO e Bk P BT B R L
— Y IP {2y 0 W, FoR M HTRINE A WIS S5 R B e %000 AP R 23 0. 24
TN S, PLIC SRR TP A7
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8.2.7 hiliflifEdFfrdy (PLIC_IE)
AT B XA RS A — AT RE AL, W TR REXS R il R LR h W RE AT A
T OEAEALE BN AR P T, G Pl b B RE 23 A7 T (L RERE G LA I

XTI ID S N rbilr, Hop W ERE(S BAFf T PLIC_IE x (x=N/32) Ziffas P IEy | (y =N
mod 32). JH IDO XY IE (LFEES 0. At GRS ARSI 2 f74s (PLIC_PER) ik,

T LML E SN [ 8.7 F

31130129 210
LIE ID(32x+30) IE ID(32x+1)—
L TE TD(32x+31) TE TD(32x)
Reset 32”7 ho

 8.7: PLIC_IE x Hliflifg2if74¢ (PLIC_IE)
o IE vhiifdifig:
AL NN R IR G PR R AR S
— Y IE ik 1 0, FowPWihizE R .
— Y IE ik 0 B, £ hWitiz B ARbE ik
8.2.8 PLIC MREHI%HHFS (PLIC_PER)

PLIC AR 25 17 T b PN Pt PLIC 3 w748 i AR .

31 110

Reset 0 | 0

8.8: PLIC #fR4% il %7 f7ds (PLIC_PER)

« S_PER VjFBURTEHINL :

f£ S_PER 24 0 i, SUWLERAIIA VI PLIC B A7 e R PN PRt PLIC AR
Hilarfray, PRI C I E A Ay, TSR R AR AR A A I L RE R AR I T FOAURR (BB D AR
P b W B (2 A7 e A G PR P T R/ 5 23 A7 o 8 1 PR AL ] PLIC 3474511
VIR -

1 S_PER 24 1 i}, HLasB A AR MY FBX0A B PLIC ARSI S 174 A MY B f
PLIC affraetl iR, il P ECEA AR PLIC AFfrds iy AR .
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8.2.9 %Sy (PLIC _TH)
B W B ARSI X A R R B P AT . OO T SE R T R W IR YA R B A 2 1) T E b
KRR . TSRS AR #7 /74 (PLIC_PER) #ifiik.
AT A AL E LN & 8.9 B
4 0

PRIOTHRESHOLI
Reset 0 0

[

31

il 8.9: T %7 f7ds (PLIC_TH)

« PRIOTHRESHOLD {f J:4% B fi :
Fe M El P H AR P W BIEBCE Y 0, FoR AV T

8.2.10 iR /e HAES (PLIC__CLAIM)
A TR E BRI AR T TR 52 R . AP e PLIC SerUfP s, BN
PLIC A MRS R 1D, P78l S RIS % R I8 (PLIC_PER) Hfik.

AT AL L & 8.10 Fom.
31 10 |9 0

— CLAIM 1D
Reset 0 0

B 8.10: H Wi . /58 i A A (PLIC_CLAIM)

o CLAIM_ ID vpii#ek ID:

XA AF AR A R A AR M AR ID . REHRIEIIRXIY, ID By E T iR4LEE . PLIC
JFU6 FH TR AL B

FHZE AT G EME: FORE AN, ID W B se UL B, %5 BVEAR 2 8 Wi ./ 58 B AT
#%. PLIC FFUf B se ik L

8.3 ZErhWi

I TR RS R A LR 22 A% R T 37 5
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8.3.1 ZA K%L Rl AbBRANE b I

f£ PLIC (AT, FLVHE— AP W IR R ISR 2 2 00 . iz P A h s ki, eI T2
ML FEIAE T Pending ARE. BT RLIZFPIRESHIAIRE, &M% 02 e IaM XA~ g 3B CLAIM F
FiarASRA T ID . PLIC YT RERSPRIE : A2 — ML CLAIM 27 iR L RERS ARG IR ) 1D, 1l
HAbAZ ORI R T ID (R ID=0), MIMAVELARE. B, XAl A gib H—iK.

AP ] ISR B 22 A%, T AGRAELE A T B IR ] (22 /A% A A A — S0 AT EAR B A
T, RIS AR AL B B (P32 TCR ID AL FIHFE T SE) -

8.3.2  HEMIKEERF T

& CLINT gt P Wrs & MR A ids, 2l
o M ZSEfE: MSIPO MSIP1

o S ZSE . SSTPO SSIP1

R RIS T BT B OER R G — T H AT WLR PR RE %O RS R ) LR Py A AT 5 1
i, BT SeBl il (RIFAC) ARHAFh i sIbe.
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9.1 AXI ¥ ixssE:n

CI10MP 1) X £ 32 11 32FF AMBA 4.0 AXI thill. 5% AMBA #4350 — AMBA® AXI™ and
ACE™ Protocol Specification.,
9.1.1 AXI F: %754 FE s

AXT FRAEHE 75T CI10 A AXT RGEE L (B A HBHEAR BRI e da,  HBAR A4 :
o XHF AMBA 4.0 AXT Bl
o SCHF 128 FLEERTEIE
o XHFFRGREP S CPU EWHAR RIS I ;
o FrA k{55 flopped out. I AfES flopped DASRFHEREFAIIN I -

9.1.2 F %% 101 Outstanding fig

FNHI T 0910 AXT Eit 111 Outstanding fE 7, BRI

2% 9.1: AXI Fi%459% 10 Outstanding fE 1y

24 Qe Wi

Read Issuing Capability 8n+28 T OERZ & 8 4 Non-cacheable #1 Device 3£
n= Z.OHE iER . &REE 28 4~ Cacheable #EiHK .

Write Issuing Capability 8n+32 B0 EZ K 8 > Non-cacheable il Device &
n= .8 K. &% 32 4> Cacheable HifK,

78



Z§k C910 HRPFM (openc910)

XUANTIE Zi%

22 9.2: AXT T80 ARID 2519

ARID[7:0]

iR

4~ ID 11§ Outstanding

Cacheable iR

4 ID G outstanding, Fi g cacheable 253K out-
standing 3t 28 4>,

h1d}

ordered 3ZifR

{1’ b0, 2’ b(coreid), 5’ | Non-cacheable  weak-
h18} ordered g
{1’ b0, 2’ b(coreid), 5’ | Non-cacheable strong-

T Non-cacheable 13K outstanding 3t 31 4~

2 9.3: AXT R0 AWID 4418

AWID[7:0]

B

A~ ID f) Outstanding

Cacheable Eifsk

£~ ID TG outstanding, fIlFfq cacheable Eif3K out-
standing g3t 32 4>,

hid}

ordered iR

{4’ b0000, 4* b??777} Non-cacheable  weak- | 47 ID J outstanding, fff5 Non-cacheable weak-
ordered HifK ordered i3k outstanding B3t 16 4.
{1’ b0, 2 b(coreid), 5’ | Non-cacheable strong- | Non-cacheable strong-ordered Ei#>K outstanding

H 314

YERE: Lk ARID/AWID [%i f B2 b S B A 0T 2 45k, TR, SoC OBEIUR IV %K

BTHEERY ID fE, 1Mz AXT HsC iy as .

9.1.3 SZHpiffdm ey

TR D SR R T

SCRp A T A

SCRFEEFI S B

BURST % ## INCR 1 WRAP 1&4y, H'E o KBRS H
LEN SZHHERK N 1 803 4, HMEHIK AR ER;

SIZE STFFIF . BUF . 7 B it HERm /SR

R CI10 Ay Eie s 1 A al 14l AXT MR — 14, (B2, SoC AYHEMA A% T E 1Y
Pk, i Nz AXT HivSCR 3 AR U o

9.1.4 SRR IR

VAR B A 1 R -

« OKAY
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« EXOKAY
o SLVERR

« DECERR

9.1.5 ARIAZemin Firh

S B IAFELE LRI CPU AT 4 9.4

2% 9.4: MR b

RRESP /BRESP s@m

OKAY E AR T ), B exclusive 4T IRI R BB exclusive 1] 2
AR HE exclusive B4, FoAET RN IRT R, B&H exclusive
Vi R WA TR R I, AR bR

EXOKAY exclusive 1Jj 0] 52 ;

SLVERR/DECERR Vi, Sk R VIR T, S 2R IR

9.1.6 AXI 1&k&ENEY

AXT4.0 FRFEWELOGES N £ 95 PIrERES.

# 9.5: AXT thisGEEE {55

E54& ‘ 1/0 ‘ Reset ‘ E N
Mkl 3 A DG 1
biu_ pad_ arid[7:0] 0 0 LI Kk HihE 1D
biu_ pad__araddr[39:0] o) 0 B Rt
biu__pad_ arlen[1:0] 0 0 iR burst KJF
00: 1 > transfer
11: 4 4> transfer
biu_ pad_ arsize[2:0] (0] 0 (PR SR i VA
000: 1 byte
001: 2 bytes
010: 4 bytes
011: 8 bytes
100: 16 bytes
biu__pad_ arburst[1:0] @) 0 AR SRR Y I A Fr IS A«
01: INCR
10: WRAP
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RIS-HZIEW

XUANTIE Zi%

=54 1/0 Reset EN
biu_pad _arlock 0] 0 BRI SR M R ) 2
0: normal access
1: exclusive access
biu_pad_ arcache[3:0] 0 0 I KX B memory ] 27 :
0000: Device No n-bufferable
(strong order)
0001: Device Bufferable (strong or-
der)
0011: Normal Non-cacheable
Bufferable (weak order)
1111: Cacheable
biu_ pad_ arprot[2:0] @) 0 PATENINIS AR StE
01
[2]: Data | Instruction
[1]: Secure | N on-Secure, [EZEH
13
[0]: User | Privileged
biu_ pad_ aruser[2:0] 0 0 BEERH P XAFS
[2]: L2 Cache FiHUH R
[1]:machine mode 3k
[0]:mmu [=]iE K
biu_ pad_ arvalid 0 0 B E A UGS
pad_ biu_ arready I - Pk slave ready 55
PR A DG 1
pad_ biu_ rid[7:0] I - B R EE 1D
pad__biu_rdata[127:0] I - A SREE
pad_ biu_ rresp|[3:0] I - A K B response {5 &
[1:0]: 00: OKAY
01: EXOKAY
10: SLVERR
11: DECERR
2]: PASSDIRTY
3]: ISSHARED
pad_ biu_ rlast I - BEE K a — P8R
pad_ biu_ rvalid I - B R A SR 5
biu_pad_ rready O 1 B TE Y ready 15 B
= WA A
biu_ pad__awid[7:0] 0 0 ‘ SRk ID

TougkEE
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RIS-HZIEW

XUANTIE Zi%

554

1/0

Reset

E X

biu_pad_ awaddr[39:0]

)

0

HifoR ik

biu_ pad_ awlen[1:0]

)

0

EiEK burst K
00: 131
11: 444

biu__pad_ awsize[2:0]

B SRR AL TE
000: 1 byte

001: 2 bytes

010: 4 bytes

011: 8 bytes

100: 16 bytes

biu_pad__awburst[1:0]

B SR AL H A -
01: INCR
10: WRAP

biu_ pad_ awlock

B RN A ) =
0: normal access

1: exclusive access

biu_pad_ awcache[3:0]

B3R X W AY memory j[) A :
0000: Device No n-bufferable
(strong order)

0001 : Device Bufferable (strong or-
der)

0011: Normal
Bufferable (weak order)
0111: Write-back No-allocate
1111: Write-back Cacheable

Non-cacheable

biu_pad__awprot[2:0]

BRI RIFED:

01

[2]: Data | Instruction

[1]: Secure | N on-Secure, [&HE N
L

[0]: User | Privileged

biu_ pad_ awvalid

o

5kl A RS

pad__biu_ arready

—

B HbtikiEiE slave ready 55

BBl A 1

biu_pad_ wdata[127:0]

G REE

biu_pad_ wstrb[15:0]

Bl by

biu_ pad_ wlast

o — X

biu_ pad_ wvalid

o|o|O|0O

o|lo|o | o

SRS

ToIdkEL
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RIS-HZIEW

54 1/0 Reset EM

biu_pad_ wready I - EEEEE slave ready 55
LW B A 1

pad_ biu_ bid[7:0] I - B WA 1D
pad_biu_bresp[1:0] I - BNV E(EHE

B3R response {5 &
[1:0]: 00: OKAY

01: EXOKAY
10: SLVERR
11: DECERR
pad_ biu_ bvalid I - BN AHIER valid {75
biu_pad_ bready 0 1 H WA WRIER ready {55
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10.1 Debug "cioifie
PRIE R S A PSR A B REIE . P ] PAE R 1 3REL CPU W) 3478 DA Rt es WA 515

B SRR B EE. tAh, BT A B T DAl i Y 1 SE A

CI10MP 7 ffafess IEEE-1149.1 pRifEfY) JTAG sl fFthil (GEFR JTAGS), RIVARIC AR JTAG #B{fEk
MALE JTAG P g HE ek .

A A F BRI T

o [HFRER JTAG 35 7RI

o SCRFFIPIRFI R R, PRAETEN R 15 0L T MEAL PRSI
o SCRFRRITA

o TS A I TET A

o WAAIRE CPU 7280

o KA RIS A EAH

o AR A A A TE B AT

o HUHTNERRYT

o WFE CPU & i Jaib AT .

C910 IR TARR iR e B SF AR Y . AR R i 0 — B RC & 58 iy o e DA
A CPU PRI i A8 5] 10.1 s Hor, PR AR AR 25 g M 45 H 5, 83T
HR g5 R S A E L USB 4, Wilds5 CPU RYIlE: A JTAG B 5 .

10.2 Debug ¥ijt5 CPU Core [4¥EE:

CO10MP R I Z 4% Husi B HEZE, lad — LRy JTAG #0745 CORE f i Bh i L5 T
(HAD), fitc CORE #tﬂﬁﬁﬂﬁfﬁwlﬂiﬁ%ﬁ%/ﬁo T JTAG # 1 i HACR ) CORESEL 1
77 45 E Hir CORE, SRSHACE HAr CORE [y HAD ZFf74t
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GDB iR O

g

R

4

Ethernet

C910MP

Bl 10.1: i DAEREAS CPU PR i L8

HEZRHRIA R T, 25— CORE #EATRIAR, F5 20 KAl KA 20 2 AR AR AR i
HHA CORE B HRIAMENNS, e 2R HALRA 208 2 B ARG . ik, CO10MP #eit 1 —
MEPR SR (ETM), HT 22 mSEr (EARSAR EIRI) r&s. 4 CI10 BOTrE
HME] ICE Jeas il &7 AL W HEA S TR I S 0Emy, RIS 0E 20k 3] ETM, d ETM fi%
R B Al CORE, SBZ 4 CORE [t AMLR I H . CI10 A IRHESE M ¥ 10.2 fr
w OBAZRYEOL) o

Core0
dbg_ent_0/dbg_exit_0

HAD

EVENT_OUTEN

EVENT_INEN

ICE ITAG / ETM
Corel
HAD dbg_ent_1/dbg_exit_1

EVENT_INEN

A

C910MP (openc910)

[ 10.2: Z IR AL

o ZERREEAN A5

HA CORE i AR, &4 —A bty DBG_ENT {54, % CORE ®
EVENT OUTEN #ffdf4 i DBG {552k 44 %] ETM gibk, 24 EVENT OUTEN %
frarfERERS, % DBG {F54ud ETM B e sy Hilh CORE, ptiH Al CORE 275 REMS BRI AT
WA, Bk T4 AW EVENT_INEN #7785

HA CORE Bl Wiy, &4 —Amihkdiy DBG_EXIT {545, #% CORE Ky
EVENT_ OUTEN ZifEss##i% DBG_EXIT {52 A e (L3 ETM ik, 24 EVENT OUTEN
A ERERS, % DBG_EXIT {554 ETM fitkfEhiss HAt CORE. I H Al CORE 25 HEl
b P ECIRES, B T4 B9 EVENT_INEN 277745 .
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10.3 Debug #1115

PRI S AN 0 2025 JTAG MR D5 S AR R 5. & 10.1 510 T 5L
MR DES

2 10.1: P BB S SN D S

=54 B E
corex_ pad_ halted oy
pad__corex_dbgrq b A

corex_pad_jdb_pml[1:0] | %t
pad__corex_ dbg_mask TN

pad_had_jtg tclk A
pad_had_jtg_trst_b A
pad__had_jtg tdi B
had_pad_jtg tdo iy
had_pad_jtg tdo_en it
pad_had_jtg tms A

corex__pad_ halted
B HL AT Y CORE A TR .

pad_ corex_dbgrq b
[ AR RKES, RHEFER. %552 CORE HANBHAGS, £ CORE Hii &

Gt sh 22 5 A S HAD 1, HAD i HiZ(E58GL CORE [ AR, fikizES
EE HAD Z472¢ HCR 1 DR (oA M R VE .

corex__pad__jdb__pm[1:0]

corex_pad_jdb_pm([1:0] fF*545/m%f Y. CORE 4] TAER, wIAEE %5 S#E CPU 21
BB B 2 10.2 Frox.

iyl

# 10.2: PM /80924711 CPU RES

had_pad_jdb_pm[1:0] | i}BH

00 i
01 IRIIFERK
10 Pl
11 {e8

pad__corex__dbg mask

PR BERE, th SoC BKZh, AIRBEMEN X COREx BRI K. %055/ 2AE T e
B
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pad__had_ jtg_tclk

JTAG WM& . (G5 HINBEAGE S, — BRI B ES, ZRUEZRE E SR
AT CPU WAME SRR 1/2 A REAIIETHIEE S CORE Z K IEH TAE,

pad__had_ jtg_trst_b
pad_had_jtg_trst_b {550y JTAG S {55, ATBASE A TAP IRASHL I HAR Sl 5
JTAGS HIXAES

o pad_had jtg tdi {554 HAD iy JTAG HRTHIA(ES, HAD 3ifE JTAG B8ES tclk B9 ETHITXT
FORAE, MANBIRIAEAE JTAG WP N B A

« pad_had_jtg tms {550 JTAG BT, s hifla i m, HTEH HAD o TAP RS
PLitistt.

e had_pad_jtg tdo {5 & HAD i JTAG Sf7#H{ES, HAD ufE JTAG B4R ES tclk 19 P
XPEEE, AN ARTE JTAG B BRI iR R A

« had_pad_jtg tdo_en {55 %" had _pad jtg_tdo {F5HAL, H I8 %S 5 AR &
had _pad_jtg tdo {552 AR, Ptk th il AAMEGZ A5 5 i i P il as RS TAP AREEHLRY
MREPASERS had_pad_jtg tdo fF5HIREE. M55 ERMAEESLIZ A TAP JIRESHURF, e 20
A~ JTAG %t .
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Ht—i A

CI10 LHpA5 FhIIFEEHITIRE, WG SFF 24 power domain, LFFEEAS core THL, SZHF cluster THI,
SRR ANEREE (2 12 L2 cache % ARFRHFEMANGE CI10 IFEE BRERE: .

11.1 Power Domain

C910 HZL 1 PAKI4A 3 4~ Power Domain, 435l :
o B0 A Power Domain, WAL LHIITFHIC, #HIZHA Cache RAM;

o L2 TERL (RN “THE") £—4 Power Domain, 3% CIU. L2C. Debug. PLIC. CLINT H1 SYSIO
E R 5o

11.2  fIRIPFEREAE %

C910 4 F A URMIRIIAERE:
R SO L2 #4 T IERZI TR,
ol WFT B0 A5 0T WEI B
FAMZOD TR DO T R RS
Cluster THL: HA> cluster, WFFFTARLA L2, AT FHIRE.

11.3 O WFI -2
Bl hdT WET RIh#EHE 4, BIWTd#E A WET B3, [l 4 55 core(x)_pad_lpmd b[1:0]=2" b00,
TR OO EIA WFL B, B, L2 TREAE cluster JFEXPIZAZOM 4R ICG.
MBATFINFER, BO2 PR WET A
o BAL;
o IHHEK: PLIC 83 CLINT AKAMSMMHIET . AR PIBe# timer HPIRTIER.
o PR,
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B

2 o N 3 e N AN [ DL T B S P - S 18 et S ¢ 5 NG B2 7 WA (2 S Do Ui o N
WEFT #ix;:

Snoop 3K - H ARG K ik id K1) Snoop K.

11.4 D PR

A GE T K% O LA 75 58 42 R D S IR . A O HLIR RIBTAAR an T
CI10 B KT DA T 1
R SoC BIRFHAT AL R B iR, BT ST SoC Byt

B O I F B R, A3E SR . AR WA timer FriBT, & MSTATUS/SSTATUS 25/E85H
Wi N7 (mie. sie) F1 MIE/SIE Z¥f7-aa i HH T BEL7 « A0SR N LRSI THE M 25, 961 MSTATUS
A MIE )R I ERE ; R HIRARPATHE S 3, WM SSTATUS #1 SIE ) I flifE .

Fe AV
B dF D-Cache INV&CLR ALL, ¥ dirty line S L2 Cache.
His XM D-Cache (¥EE: TEI cache FIK cache Z[H/AHEA store 154).
KL SMPEN i, FEBOM %L snoop 53K
AT fence iorw, iorw $§4-.
BOPATIRIHERS S WET, 203 AEThHERI
RGLPATI AT
RGN B AR IAEH (5% core(x) _pad_lpmd b H%.
FGi¥% pad_core(x) dbg mask E i, PARRRCEXIRE T AL HTEIRE R
WS RN AL O R AR S
RGHARRE F RO EA{ES pad_core(x)_rst_b.
KGRI .
BoOTEWTRAS T, RAEN RO A RRER S8l UM LT
RGN BRFE P, JoEi OB B (T DARRR M) o
FRGE I E PO A% O S A
PO E AR S
IR, PR AL S AR
RERCR O 4 5 S
R DR NLIIE S
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o PO OIITRIIR R, TR SMPEN i, $if7 MMU. DCACHE f#REs5HI Rt #eft: .

11.5 Cluster FHHER (Bifkisas L2)

Hoe, itk Cluster IR T ERZLASH, HARLOMARIIYE M. KW “T8" BfRE D THr
Bl EWLAZ 2 MELHITE .

ERIATH Bt
o JHA SoC RIRFHHAT Cluster FHUFAE. FHAT I T SoC Hiit.

o FEMAZOMIFTA FINGE R, AEANT R, PR timer FRT, 5617 MSTATUS/SSTATUS #17a%
FTETREST (mie, sie) F1 MIE/SIE 2577550 Wi AR .

o RMIEHEIR.
« 347 D-Cache INV&CLR ALL #:E.
o XM D-Cache (JER:: FEi cache Ml cache Z [HAFEH store $54).
o KMIFOH SMPEN {7,
o HUAT fence iorw, iorw F§4.
o PUTIRIIAETE S WFL, BEAMRIIAERA .

RGEPIATRY AT
o RGN ERZWIRIIFES 55 core(x) _pad lpmd b HEL.
o RGRF pad_core(x)_dbg mask &, PABRMCENN EAZTRE K.
o OTE FAXI A S L
o RGHRFEBRIEAES pad_core(x) rst_b.
o KHFEBIHIE,
o ASHiE pad_cpu 12cache flush req, FFIGIEZS L2 cache fit#E.
o ZEFE C910 1R [H| cpu_pad_12cache flush_done=1.,
o RASHAE pad_cpu_12cache flush req. (FfF C910 ¥Hi{% cpu_pad 12cache flush done)
o ZEFE C910 1R [H] cpu_pad_no_op=1.
o WOETUZ A A5 S AL
o HIfik L2 B ifF5 pad cpu rst b,
o KMITUZHLIE.

Cluster &7 HHT L, WAELT :
o HIfIK Cluster WRTHZLAITZE LGS

WWW.XTVI.cn 90 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

IO, PRIFR LS AR, pll B
TR AS A% DRI i 1 554 L
A ORI AL S
PR H M FET . IKE CPU RS,

11.6 Cluster FHL#RE ($kfFi54 L2)

G, R Cluster iR T ERASL, HAROHHRITYE KA. FEXDNRT, HEFE SoC X “FA%”

CHIRZT A EMPARK Sy, I ATPAH Core 0 $H24,

ERIATR Bt
R SoC RIRFHhAT Cluster FHUFAE. FATr s8I T SoC 1iit.

B ORI B FR WG K, AR SNE W BRI timer T, 3¢ MSTATUS/SSTATUS it
T ETREST (mie, sie) FI MIE/SIE 2577550 s Wi AR .

K PR T
AT D-Cache INV&CLR ALL #2/E.
J#P) D-Cache (YEEL: EVH cache FlX cache Z [HAFEA store $54).
M08 SMPEN {7,
AT fence iorw, iorw F§4.
HAT CLR & INV L2 Cache #:4E.
AT fence iorw, iorw $§4.
PATIRIRERG S WFL, HEAKEAER
RGIATHY1RAT
RGN E] F AL RS FER {55 core(x) _pad_lpmd b F5K.
R4 pad_core(x) dbg mask B, PABRBCENS ERZMTRIRE K.
A AU TR R e H AR
RGPURF AL ANIAFS pad_core(x)_rst_b.
PNEERADLR®
214 €910 3% M cpu_pad_no_op=1.
T T2 i R AR S
PR L2 S Aif5S pad cpu_rst_b,

KATZ LI
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11.7 fifkisst: Cluster #4A FlLiff (MfkE% L2)

TEHLERGE T, SoC it A Gl RER I LB T B i) 77 ok 1l 7 power domain, Bfl: € C910 Cluster (2
Bols +L2) A —4 power domain, BEATNH, AR FEMAZL . TEXFERIHET, Cluster T
HUARE (REPRE2E L2) WTROREGN R i 5% -

RGERATI AT
o A SoC BIRFHEA Cluster BARFHUGAE, AT U T SoC #iit.
BoDPATRIEAE . (BEI, AXay “F7 5 “BI”, TR .)

o BEROZ ORI IR, RSN SRR timer 1K, 5P MSTATUS/SSTATUS #rfrds
FIWrEREN. (mie. sie) FI MIE/SIE 2Ff7¢s K ERE .

K A AE T
%0347 INV&CLR D-Cache ALL, 4 dirty line 5] L2 Cache,

%0 %] D-Cache (FEJ cache fl19¢ cache Z [A]ANFEAH store $5§4).

Kl & SMPEN {37, BEROHZAZ L snoop 353K

AT fence iorw, iorw 54,
o BT WFLL
RGN T BRAE
o R4 core(x) pad_lpmd_b[1:0]==2" b00, BJ: Frfy CPU # O #F AMRIFERA.
o ¥§47 pad_core(x)_dbg mask # &, BRI R .

o }iE pad_cpu_ l2cache flush req, FFi&HE{4IE2S L2 cache i3 FE.

o ZEFE C910 iR cpu_pad_12cache flush done=1, U3 L2 EAHES

o Fiifik pad_cpu_l12cache flush req. ([5G C910 ¥hifk cpu_pad_12cache flush_done.)

o %1F cpu_pad_no_op==1" bl, HI L2 FEAXKARE. (WEFTER CPU WA TIRIIFEIRES)
o W% cluster i {551 clamp.

o Assert £FENMES.

o J5EA cluster M,

11.8 fifbipst: Cluster B4k FHmRE (BkIENGa L2)

K, A/NVNAHIE T 4i power domain %4>, HP: 3 C910 Cluster (2 #%.0> +L2) Efk
YER—A> power domain, K RH, RNXSEANEMEZO . FEXHERE T, Cluster FHUFRE (M5
25 L2) W] DUREUANR i B -

AGIATH A
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RN SoC HPFFEA Cluster A TR, HAD T SoC Wit
“El#%” (e.g. CPUL) PATHYHAE:

FREBAZ DR BT hrE K, ARSI, Ah AT timer iKY, SEP] MSTATUS/SSTATUS Zrfrt
FIWrEREN. (mie. sie) FI MIE/SIE 2Ff7ss T IK HBE (L.

K AL T
%03 AT INV&CLR D-Cache ALL, 4 dirty line 55| L2 Cache,

%> %M D-Cache (7£3 cache fl19% cache Z [A]ANFEAH store F5§4).

Kb P SMPEN fi7, BE#OT 120/ snoop 1EK .

1% U AT fence iorw, iorw 154
B hdT WFL.
“F7 (e.g. CPUO) PATHYHAE:

BERAZ ORI P H IR, AESNER T FCR AT timer s, 5GP MSTATUS/SSTATUS %47+
FIWrEREN. (mie. sie) FI MIE/SIE ZFf7¢s BT EE (.

K AL T
ZOPFT INV&CLR D-Cache ALL, ¥ dirty line 5 5] L2 Cache.

0% D-Cache (FEJE cache il 5¢ cache 2 [ RFER store F54).
il P SMPEN £, BE#oiZA% 0 snoop 52K .

0T fence iorw, iorw 354>,
TSI RIRZAR A WL, (B A7 Ee T SoC ikit)
Z 04T INV&CLR L2 Cache ALL |, j5%5 L2 cache.

LT fence iorw, iorw §§4.
Bl ift WELL
AGIATRISRA:

o eI core(x) pad_lpmd_b[1:0]==2" b00, H. cpu_pad no op==1’ bl, B: FrF CPU #i
AR, H L2 #EA SRR

o W4 pad_core(x)__dbg_mask &5, FElcRRIE K,
o PE cluster ¥ {551 clamp,
o Assert £HENES .

o JFEEAS cluster f5HE,
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11.9  {IRIGFERISE iR B ATREE 155

11.9.1 ek

PLE B Wiwr e /72% (MSMPR)

AT SN 64 i, HUA bit[0] A€ X (=SMPEN), BRAEN 0. xFfraihiee: il o6
M HSZ T (snoop) K.

« MSMPR.SMPEN = 0 [}, #LARERSAEBRTNTRER, 102 5RO T SR 0
« MSMPR.SMPEN = 1 i}, #.LAREGEALIRMITIGER, TR KR MU RAZ L .

Bl FRET, ZORBEEZ OV SMPEN=0; #.0 FRJE, PFETIT D-Cache il MMU 2 Fif7 %
BHE SMPEN=1., #ZOAEREH TAERSUT, eifrf SMPEN=1.

PLETBORE A w25 %7 4728 (MRVBR)

BAZOA4 BN MRVBR, HTHoe iz oE A Esitiik. MRVBR B AR “MRO”. &4
.0 MRVBR #J44{E (4155 pad__core(x)_rvba[39:0] s, 7% : pad_core(x)_ rvba[0] E45k 0.

11.9.2 nfzse

R AR R At
C910 top level 5 3 NEAiI{ES: pad_core0_rst_b, pad_corel rst_b il pad_cpu_rst_b, SoC A PA
i B fF5E ] Core 0, Core 1 11 L2 % AL,
C910 5 SoC Yy#E4E BT 18 - 2l i DA M5 53 -
o core(x)_pad_lpmd_b: FTRARSRFAE—MZ L EEAT WFT 2. 27 b1l fRIEFEE; 27 boo /4
# WFI #izA.
+ cpu_pad_no_op: L2 Cache ZHI/RFET. UIAZLEHAMINFERI, H L2 Cache 52 T 4 #8
B, ESAEN (FHETER)-

e pad_cpu_l2cache_flush req 45 cpu_pad_12cache flush done: X—H {55 HTHE SoC ¥l T i
25 L2 cache, N #H5 2 Cluster FHL. “req” {55 H SoC Kz, “done” {55 H C910 3Kzl . HA/EIN)T
521 SoC HoehimFREF “req” PAFFIRIEZS L2 id A C910 58 MUE =S L2 WZhfELAJS, i&[El “done”
=1; SoC Hifik “req” f5%5; K5 C910 Hifik “done” 55
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Bt w TERElR AT

12.1 PMU fifr

C910 PEREHEI HoC (PMU) M RISC-V #pifE, TSR BT FRHIHFE BRI SR,
BAFTE RN G TRE P AL o

PERE I A TCHE I AR5 B AR LR
o IBATIHPEORITE]
o TAFEEGT

o ALPRAR R E RGO

12.2 PMU pygifepion

12.2.1 PMU (A0 #:

PMU ¥y EA HIEANF -
o J#at mcountinhibit ZFFEERES LA FAFRITTEL
o KA PMU counter (Y HIMEIEZE, f45: mcycle, minstret, mhpmcounter3 ~ mhpmcounter31.

o A PMU counter FLE XM FAF, CIL0 B “H-TTEA" XTI K R B R, P74 B ]
EN pattern PEATEIE . 4, mhpmevent3 W5 A 0x1, 78 mhpmeounterd [ E 4Nt 0x1 S-5H{4:
(L1 ICache i ¥k%k) i14k; mhpmeventd WS A 0x2, F7~ mhpmcounterd [FH L% 0x2 5-F5{:
(L1 ICache Miss k%) 14 PARCISHE.

o TFIAANPRFFAL : i@ id mcounteren HE S AR LAY E PMU counter; #id scounteren #iF U 52
A PMU counter,

e JHid mcountinhibit SRR IE, A4

HAKGF 0] S5 PMU % & 7 1)
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12.2.2 PMU H4:-5 b

C910 A7 LB T LA S E Bt th AR frdy (MCOUNTEROF) FIALALC 4 v I (i 2 7
#x (MCOUNTERINTEN), HAF{7a4 DI RERS S ARG TE L% o1 HLasiiia il ar it . Planibi(Fft b
it 2 A7y (MCOUNTEROF) H45A~ bit SF{FH s ——X R, 5 TR S o B L T Rk
o MLATRAECE P fERERr 78y (MCOUNTERINTEN) w464~ bit SFEiHas——X, 2l i T

Xk B S R A AR B R DL T

S KR K

F P REASHI BT AR s R T T e — PR I S 17 PR i RE B A B R R AL T, RO

5.

12.3

PMU MR Pl A7 25

12.3.1 PLEBGAIER VP72 (mcounteren)

DB RS U AL A7l (meounteren) , JHFHAGEZ M PR FT AT PB4 -

31130128 i 4 3l 211
""" IR[TM|CY
LIIP\-ISO P4
—[IPM31 HPMg—
Reset [0]0] 0 [o]o]o]o]o
Bl 12.1: P BTS2 fEds (MCOUNTEREN)
F 12.1: HLASBTTH B U ) BB A7 A

fi x5 &R 48

31: 3 BE HPMn hpmcountern ZF{F#§ S-mode JJj /{7 :
0: S-mode JjJi] h pmcountern ¥ & 4 JE3EFE 0 BHE
1: S-mode BEIFE#i/i[a hpmcountern

2 5 IR minstret ZF{E#E S-mode 5[4 :
0: S-mode j[] minstret FFAFAHHF & AL 7
1: S-mode BEIF %10 minstret ZyfFEas

1 5] ™ time ZF{F48 S-mode A :
0: S-mo de il time AFFEARREAEJEVETE 2 F0
1: 24 mco unteren X} >k 1, S-mode BEIEH I time 2F1Esy
T NPRE R AR SRR 2 7

0 05 CY mcycle 2FfE#E S-mode Jf [ {i :
0: S-mod e Pl cycle ZFffaw bt LA IEIEIE 4
1: S-mode BEIEH T cycle AFfias
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12.3.2  EEHDBSUHEZR Ui B L% f£45 (scounteren)

G PR U AL A7 (scounteren) , T EBUH BT AT LA I PB4t -

31130/28 51413/ 2/ 1/ 0

------ TR|TM|CY
LIIP_\-BO HPMA4
———[PM31 HPM3

Reset [ 0] 0] 0 [ofo]olo]o

P 1220 BT PR R T A S A g (SCOUNTEREN)

% 12.20 PN PRI R U5 I B A7 A ]

fir 53] B 48

31: 3 E HPMn hpmcountern Z377#§ U-mode 3J5[a){i :
0: Usmode 71 h prncountern 5% A 4 4 5t
1: 24 mcounteren XAk 1, M U-mode BEIEH 1/ H hpmcoun
tern, GNP EAIREIGL

2 05 IR instret 237728 U-mode JJj a1
0: U-mode il instret Z1FARER 2 AR & R
1: 24 mcount eren Xf {74 1, U-mode BEIE#51/i[A ins tret ZF1F
i, A RRE R AR A EVA TR 2 e i

1 HE ™ time ZF/74% U-mode i) {i7:
0: Usmo de i time Z1E200 S L A & S
1: 24 mco unteren X}){ii>5 1, U-mode FEIEH i time 2F/E4E,
T IRE A ARIEAE 2 S

0 5 CYy cycle ZFfE#% U-mode 3JjA1{i :
0: U-mod e Pl cycle P17 8% 2 At & 5
1: 24 mcou nteren XF[{7>k 1, U-mode REIEH 1A ¢ ycle &-1F
i, LR R AR SRR TR 2

12.3.3  PLBEB TR % 4SS (mcountinhibit)

HLE AR L83 frds (meountinhibit) , WTVAZE IEHLESELCHT B T . 7EARTZIERE T 7=
&, KM, AR RALBE R AT RE
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3130128 514i 302/ 10
------ 0
LHP\-130 HPM4 MIR HlY
————IPM31 HPM3
Reset[0]0] 0 lo]olo]o]o

Al 12.3: HLaSRLTH RS (A A i (MCOUNTINHIBIT)

% 12.3: HLERO TR 1L B A7 A A7 At ]

fir EE | B 4
31: 3 | #£%5 | MHPMn | mhpmcountern ZF{7aas® 111140 :
0: IEHITEK
IR IR R
2 BE | MIR minstret T FFwraE 1LV :
0: IEH L
1o 25 R4
0 BE | MCY mcycle ZFAFARAE IETHE -
0: TN
SRk

12.3.4 BYJH M GiifeFESR (mcounterwen)

G PSR S e 2% (MCOUNTERWEN) , T B BUBRZH F R 15 T DA S R Pk
KPS . ZAFA LGB R Ty, A R IIA S W Fe O-1 UEARX A= 45 55

12.3.5 PEREWE PR FEAFAAEN

PEREME I e HEas (mhpmevent3-31), HIFREEAE M THERSX VA T4 F. CI10 H, FATT4ds
XER—FE, REEE N, RS ORERd LB E AN RS . RAT Y SR s 5 AN R Y
ROME, T csrw MR SR S . A REIE AL

63 0
Event Selector
Reset 0

F 12.4: Al e i S By e g (MHPMEVENT)

7 12,4 JHLE AL RE e I F e P A U
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# 12.4: HlgeiERE

E I F e PR AT A7 Ui

XUANTIE Zi%

fir =5 B TR
63:0 BH FERG] | PEREHEI SRS
0: FAHFM;

Ox1~0x1A: FECFSCELATE:RE

W, BRI 125
>0x1A: REPFRE SCROTERE MM 0T, A e GBI

% 12.5 RSSO A BT RAs Z TR R I K AR

% 12.5: RSN 2R

EHRES %5l B T3
mhpmevent3 0x1 L1 ICache Access Counter mhpmcounter3
mhpmevent4 0x2 L1 ICache Miss Counter mhpmcounter4
mhpmevent) 0x3 [-UTLB Miss Counter mhpmcounterb
mhpmevent6 0x4 D-UTLB Miss Counter mhpmcounter6
mhpmevent7? 0x5 JTLB Miss Counter mhpmcounter?
mhpmevent8 0x6 Conditional Branch Mispredict Counter | mhpmcounter8
mhpmevent9 0x7 reserved mhpmcounter9
mhpmevent10 0x8 Indirect Branch Mispredict Counter mhpmcounter10
mhpmevent11 0x9 Indirect Branch Instruction Counter mhpmcounterl1
mhpmevent12 OxA LSU Spec Fail Counter mhpmcounterl2
mhpmevent13 0xB Store Instruction Counter mhpmcounterl3
mhpmevent14 0xC L1 DCache read access Counter mhpmcounter14
mhpmevent15 0xD L1 DCache read miss Counter mhpmcounterlb
mhpmevent16 0xE L1 DCache write access Counter mhpmcounterl6
mhpmevent17 OxF L1 DCache write miss Counter mhpmcounterl?
mhpmevent18 0x10 L2 Cache read access Counter mhpmcounterl8
mhpmevent19 0x11 L2 Cache read miss Counter mhpmcounter19
mhpmevent20 0x12 L2 Cache write access Counter mhpmcounter20
mhpmevent21 0x13 L2 Cache write miss Counter mhpmcounter21
mhpmevent22 0x14 RF Launch Fail Counter mhpmcounter22
mhpmevent23 0x15 RF Reg Launch Fail Counter mhpmecounter23
mhpmevent24 0x16 RF Instruction Counter mhpmcounter24
mhpmevent25 0x17 LSU Cross 4K Stall Counter mhpmcounter25
mhpmevent26 0x18 LSU Other Stall Counter mhpmcounter26
mhpmevent27 0x19 LSU SQ Discard Counter mhpmcounter27
mhpmevent28 0x1A LSU SQ Data Discard Counter mhpmcounter28
mhpmevent29~31 >= BREX mhpmcounter29~31
0x1B
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12.3.6  FfF A

FOHEEE =A, 250 MIEBECE R . PGS F AR CO10 PR g i ik
Fbit g . Bk % 12.6 iR,

# 12.6: MlaBAF TR o1&

&R #3l | ®&E | MiaE | MR

MCYCLE 0xB00 | MRW | 0x0 cycle counter

MINSTRET 0xB02 | MRW | 0x0 instructions-retired counter
MHPMCOUNTER3 | 0xB03 | MRW | 0x0 performance-monitoring counter
MHPMCOUNTERA4 0xB04 | MRW | 0x0 performance-monitoring counter
MHPMCOUNTERS31 | 0xB1F | MRW | 0x0 performance-monitoring counter

B F ARSI % 12.7 PR

#12.7: PR FHAH R SR

&R #3l | &5 | MiaE | B

CYCLE 0xC00 | URO | 0x0 cycle counter

TIME 0xC01 | URO | 0x0 timer

INSTRET 0xC02 | URO | 0x0 instructions-retired counter
HPMCOUNTER3 | 0xC03 | URO | 0x0 performance-monitoring counter
HPMCOUNTER4 0xC04 | URO | 0x0 performance-monitoring counter
HPMCOUNTERS31 | 0xC1F | URO | 0x0 performance-monitoring counter

# 12.8: PN PR %

& 3| | RE | MEE | +4E

SCYCLE 0x5E0 | SRO | 0x0 cycle counter

SINSTRET 0x5E2 | SRO | 0x0 instructions-retired counter
SHPMCOUNTERS3 0x5E3 | SRO | 0x0 performance-monitoring counter

SHPMCOUNTER4 | 0x5E4 | SRO | 0x0 performance-monitoring counter

SHPMCOUNTER31 | 0x5FF | SRO | 0x0 performance-monitoring counter

Her, FPEiRE CYCLE, INSTRET #1 HPMCOUNTERn 2% W AL2SE = S0 Fme i H s i
TIMER 1422 & MTIME 29772504 Hmt; 84 A P eitny SCYCLE. SINSTRET fii SHPMCOUN-
TERn & X WAL g S A L
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R pil

REFENRLMRT RO, 5 MMU &KERB. PMP &ERG, S AR ERS Z2H30R

Bl ARGl PLIC &R BiIF PMU BCE =B,

13.1  AbPRZS e IR PEGEAC &

KA FAIECE, AIPAKIE CI10 My ttRe:

« MHCR = Ox11ff

o MHINT = 0x6e30c

o MCCR2 = 0xe0000009 (#: mecer2 {8 RAM ERFHIRE, A0 EFG R =0, & PR E s
brdg i i E A RAM FE )

o« MXSTATUS = 0x638000

« MSMPR = 0x1

# mher
1i , Ox11ff
csrs ,
#mhint
1i , 0x6e30c

csrs s

# mrstatus

1i , 0x638000
csrs s

# msmpr

csrsi ,0x1

# mccr2

(T gk%E)
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1i , 0xe0000009

csrs s

13.2 MMU #8560

/******************************************************************************

* Function: An example of setting C910MP MMU.

* Memory space: Virtual address <-> physical address.

*x Pagesize 4K: vpn: {vpn2,vpnl,vpnO} <-> ppn: {ppn2,ppnl,ppn0}
*x Pagesize 2M: vpn: {vpn2,vpnl} <-> ppn:{ppn2,ppni}

* Pagesize 1G: vpn: {vnp2} <-> ppn: {ppn2}

*

**********************************************************************************/

/*C910 will invalidate all MMU TLB entries automatically when reset*/
/*You can use sfence.vma to invalid all MMU TLB entries if necessary*/

sfence.vma x0, xO

/* Pagesize 4K: vpn: {vpn2, vpnl, vpnO} <-> ppn: {ppn2, ppnl, ppnO}*/
/* First-level page addr base: PPN (defined in satp)*/

/* Second-level page addr base: BASE2 (self define)x*/

/* Third-level page addr base: BASE3 (self define)x*/

/* 1. Get first-level page addr base: PPN and vpn*/

/* Get PPNx*/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4

/*2. Config first-level pagex*/

/*First-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{ 44’ b BASE2, 10’ b1}
- x/

/*Get first-level page addr*/

slli x3, x3, 12

/*Get vpn2*/

1i x4, VPN

1i x5, 0x7£c0000

(NoTgks:)
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and x4, x4, x5

srli x4, x4, 15

and x5, x3, x4

/*Store pte at first-level page addr*/
1i x6, {44’ b BASE2, 10’ bl}

sd x6, 0(x5)

/*3. Config second-level page*/

/*Second-level page addr: {BASE2, vpnl, 3’ b0}, second-level page pte:{ 44’ b BASE3, 10’
b1} */

/*Get second-level page addrx*/

/* VPN1x/

1i x4, VPN

1i x5, 0x3fe00

and x4, x4, x5

srli x4, x4, 9

/*BASE2x/

1i x5, BASE2

srli x5, x5, 12

and x5, x5, x4

/*Store pte at second-level page addr*

1i x6, {44’ b BASE3, 10’ bil}

sd x6, 0(x5)

/*4. Config third-level pagex*/

/*Third-level page addr: {BASE3, vpnO, 3’ b0}, third-level page pte:{

theadflag, ppn2, ppnl, ppn0O, 9’ b flags,1l’ bl} */

/*Get second-level page addrx*/

/* VPNOx/

1i x4, VPN

1i x5, Ox1ff

and x4, x4, x5

srli x4, x4, 3

/*BASE3x/

1i x5, BASE3

srli x5, x5, 12

and x5, x5, x4

/*Store pte at second-level page addr*/

1i x6, { theadflag, ppn2, ppnl, ppnO, 9’ b flags, 1’ bil}

sd x6, 0(x5)

(T gk%E)
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/* Pagesize 2M: vpn: {vpn2, vpnll} <-> ppn: {ppn2, ppni}*/
/*First-level page addr base: PPN (defined in satp)*/
/*Second-level page addr base: BASE2 (self define)x*/

/*1. Get first-level page addr base: PPN and vpnx/
/* Get PPNx*/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4

/*2. Config first-level pagex*/
/*First-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{ 44’ b
BASE2, 10’ bi}x/

/*Get first-level page addr*/

slli x3, x3, 12

/*Get vpn2*/

1i x4, VPN

1i x5, 0x7£c0000

and x4, x4, x5

srli x4, x4, 15

and x5, x3, x4

/*Store pte at first-level page addr*/
1i x6, {44’ b BASE2, 10’ bil}

sd x6, 0(x5)

/*3. Config second-level page*/

/*Second-level page addr: {BASE2, vpnl, 3’ b0}, second-level page pte:{
theadflag, ppn2, ppnl, 9’ b0, 9’ b flags,1’ bl} */
/*Get second-level page addr*/

/*VPN1x/

1i x4, VPN

1i x5, 0x3fe00

and x4, x4, x5

srli x4, x4, 9

/*BASE2x/

1i x5, BASE2

srli x5, x5, 12

and x5, x5, x4

/*Store pte at second-level page addr*/

(T gk%E)
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1i x6, { theadflag, ppn2, ppnl, 9’ b0, 9’ b flags,1’ bl}
sd x6, 0(x5)

/* Pagesize 1G: vpn: {vpn2} <-> ppn: {ppn2}x*/
/*First-level page addr base: PPN (defined in satp)*/
/*1. Get first-level page addr base: PPN and vpnx/

/* Get PPNx/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4

/*2. Config first-level pagex*/

/*First-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{
theadflag, ppn2, 9’ b0, 9’ b0, 9’ b flags,1’ bl}x*/

/*Get first-level page addr*/

s11li x3, x3, 12

/*Get vpn2*/

1i x4, VPN

1i x5, 0x7£c0000

and x4, x4, x5

srli x4, x4, 15

and x5, x3, x4

/*Store pte at first-level page addr*/

1i x6, { theadflag, ppn2, 9’ b0, 9’ b0, 9’ b flags,1’ bl}
sd x6, 0(x5)

13.3 PMP ik Enpl

[/ 3kkokokokokskosk ok sk ok sk kst stk s kol sk ok sk sk o sk sk stk etk s ok ok sk ok sk sk sk sk stk s ko sk ok ok sk ok sk sk sk e kok sk ok ok

* Function: An example of setting C910MP PMP.

* 0x0 ~ 0xf0000000, TOR #=,, RWX

* 0xf0000000 ~ 0x£8000000, NAPOT #£ =, RW

*0xff£73000 ~ Oxfff74000, NAPOT #£ =, RW

*0xf££c0000 ~ Oxfffc2000, NAPOT # =, RW

* Ut 4 FRBWE T ARSAHATRR. F5, AT HIE CPU R FR R T B MAT B e # 3k K
B, AERAERAAALHFITRNRANBEXT, FEX PP #ATHREE. BAEKE, 3t

REE T EPATRIR M M K BE, R R KRR E KR EANR, W THRE.

**********************************************************************************/

(NoTgks:)
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# pmpaddr0,0x0 ~ 0xf0000000, TOR # =R, ¥ F T HATHIR

1i x3, (0x£f0000000 >> 2)

csrw pmpaddrO, x3

# pmpaddr1,0xf0000000 ~ 0xf8000000, NAPOT # =, ¥ %EM[R

1i x3, ( 0xf0000000 >> 2 | (0x8000000-1) >> 3))

csrw pmpaddrl, x3

# pmpaddr2,0xfff73000 ~ 0xfff74000, NAPOT # =, 5 MR

1i x3, ( 0xf£f£73000 >> 2 | (0x1000-1) >> 3))

csrw pmpaddr2, x3

# pmpaddr3,0xf£f£c0000 ~ 0xfffc2000, NAPOT # =, # 5[}

1i x3, ( 0xfffc0000 >> 2 | (0x2000-1) >> 3))

csrw pmpaddr3, x3

# pmpaddr4,0x£0000000 ~ 0x100000000, NAPOT # 3, THATALIR

1i x3, ( 0xf0000000 >> 2 | (0x10000000-1) >> 3))

csrw pmpaddré4, x3

# pmpaddr5,0x100000000 ~ Oxffffffffff, TOR #R,, LHEMAIR

1i x3, (Oxffffffffff >> 2)

csrw pmpaddrb, x3

# PMPCFGO, Ft & % R AHATHIR/HE A /Lock fiL,

lock 4 1 B, MRMENBHERT A A%

1i x3,0x88989b9b9ob8f

csrw pmpcfgl, x3

# pmpaddr5,0x100000000 ~ Oxffffffffff, TOR =, 0x100000000 <= addr <

Oxffffffffff A # <4+ pmpaddr5, {H2 Oxfffffff000 -~

OxEEffffffff Hiik R A T3k 4 & pmpaddr5 (C910 # PMP #y & /NkiEH 4K), WEEE R 1T
Wik e —/ 4K =1, FEREE—/ NAPOT # 6K,

13.4 WS ZEAF I

13.4.1 AT KRB

/*C910 will invalidate all I-cache automatically when reset*/
/*You can invalidate I-cache by yourself if necessary*/
/*Invalidate I-cachex*/

1i x3, 0x33

csrc mcor, x3

1i x3, 0Ox11

(F R
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csrs mcor, x3

// You can also use icache instrucitons to replace the invalidate sequence
// if theadisaee is enabled.

//icache.iall

//sync.is

/*Enable I-cachex/
1i x3, Ox1

csrs mhcr, x3

/*C910 will invalidate all D-cache automatically when reset*/
/*You can invalidate D-cache by yourself if necessaryx*/
/*Invalidate D-cache*/

1i x3, 0x33

csrc mcor, x3

1i x3, 0x12

csrs mcor, x3

// You can also use dcache instrucitons to replace the invalidate sequence
// if theadisaee is enabled.

// dcache.iall

// sync.is

/*Enable D-cachex/
1i x3, 0x2

csrs mhcr, x3

/*C910 will invalidate all L2 cache automatically when reset*/
/*You can invalidate L2 by yourself if necessary*/
/*Invalidate L2-cache if theadisaee is enabled*/

12cache.iall

sync.is

/*Enable L2-cachex/
1i x3, 8

csrs mccr2, x3

13.4.2 R4 S HGEAF L B R AF R 1l 2l

CPUO
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sd x3,0(x4) // a new instruction defined in x3

// is stored to program memory address defined in x4.
dcache.cvall r0 // clean the new instrcution to the shared L2 cache.
sync.s // ensure completion of clean operation.

// the dcache clean is not necessarily if INSDE is not enabled.
icache.iva rO // invalid icache according to shareable configuraiton.
sync.s/fence.i // ensure completion in all CPUs.
sd x5,0(x6) // set flag to signal operation completion.
sync.is

jr x4 // jmp to new code

CPU1-CPU3

WAIT_FINISH:
1d x7,0(x6)
bne x7,x5, WAIT_FINISH // wait CPUO modification finish.
sync.is

jr x4 // jmp to new code

13.4.3 TLB 58w Al BB

CPUO

sd x4,0(x3) // update a new translation table entry
sync.is/fence.i // ensure completion of update operation.
sfence.vma x5,x0 // invalid the TLB by va

sync.is/fence.i // ensure completion of TLB invalidation and

// synchronises context

13.5  [2B i Bl

CPUO
1i x1, Ox1
1i x6, 0x0
ACQUIRE_LOCK: // (x3) is the lock address. 0: Free; 1: Busy.
1r x4, 0(x3) // Read lock
bnez x4, ACQUIRE_LOCK // Try again if the lock is in use

()
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sc x5, x1, 0(x3) // Attempt to store new value
bne x6, x5, ACQUIRE_LOCK // Try again if fail

sync.s

// Critical section code

CPU1

sync.s/fence.i // Ensure all operations are observed before clearing the lock.

sd x0, 0(x3) // Clear the lock.

13.6 PLIC ¥ Pl

//Init id 1 machine mode int for hart O

/*1.set hart threshold if neededx*/

1i x3, (plic_base_addr + 0x200000) // hO mthreshold addr
1i x4, Oxa //threshold value

sw x4,0x0(x3) // set hartO threshold as Oxa

/*2.set priority for int id 1x/

1i x3, (plic_base_addr + 0x0) // int id 1 prio addr
1li x4, Ox1f // prio value

sw x4,0x4(x3) // init idl priority as Oxi1f

/*3.enable m-mode int idl to hartx/

1i x3, (plic_base_addr + 0x2000) // hO mie0 addr
1i x4, 0x2

sw x4,0x0(x3) // enable int idl to hartO

/*4.set ip or wait external intx*/

/*following code set ip*/

1i x3, (plic_base_addr + 0x1000) // hO mthreshold addr
1i x4, 0x2 // id 1 pending

sw x4, 0x0(x3) // set int idl pending

/*5.core enters interrupt handler, read PLIC_CLAIM and get IDx*/

/*6.core takes interrupt*/

(FogkzE)
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/*7.core needs to clear external interrupt source if LEVEL(not PULSE)

configured, then core writes ID to PLIC_CLAIM and exits interrupt*/

13.7 PMU &85l

/*1.inhibit counters countingx/
1i x3, Oxffffffff

csrw mcountinhibit, x3

/*2.C910 will initial all pmu counters when resetx/
/*you can initial pmu counters manually if necessarilyx*/
csrw mcycle, x0

csrw minstret, x0

csrw mhpmcounter3, x0

csrw mhpmcounter3dl, xO0

/*3.configure mhpmevent*/

1i x3, Ox1

csrw mhpmevent3, x3 // mhpmcounter3 count event: L1 ICache Access Counter
1i x3, 0x2

csrw mhpmevent4, x3 // mhpmcounter4 count event: L1 ICache Miss Counter
1i x3, 0x13

csrw mhpmevent21, x3 // mhpmcounter2l count event: L2 Cache write miss Counter

/*4. configure mcounteren and scounterenx*/

1i x3, Oxffffffff

csrw mcounteren, x3 // enable super mode to read hpmcounter
1i x3, Oxffffffff

csrw scounteren, x3 // enable user mode to read hpmcounter

/*5. enable counters to count when you want*/

csrw mcountinhibit, xO
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SR Bk A briERR A AR

CI10MP 5B T RV64IMAFDC 5454640, DL EHE A [ 45 S-S xH 3

14.1 Kbk A-1 T 3842

PATR X C910 L) RISC-V T 454 R R ARHIA, 1845 T ST RN HES -

MRS .

AATHRALTERINN 32 i, (B2 REALRFERT 0L T SRFRLEIE G AL 16 (iR B4, KT L4t

A BARRGRE LR & A-6 C 354 K%

14.1.1 ADD—A Sz

add rd, rsl, rs2
Bt
rd < rsl + rs2
PATELFR :
M mode/S mode/U mode
7o
AR

31 25 24 20:19

15

14

12

11

0000000 rs2 rsl

000

rd

0110011

14.1.2 ADDI—A %5 W Eomik a4

ifik:

addi rd, rsl, imm12

111
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Pt
rd « rsl + sign_ extend(imm12)
PATEUR :
M mode/S mode/U mode
S
7o
AR A
31 20:19 15;14 12 :11 716 0
imm12[11:0] rsl 000 rd 0010011
14.1.3 ADDIW—{i& 32 i %5 B EOmikig 4
ik
addiw rd, rsl, imm12
Pefiz:
tmp[31:0] < rs1[31:0] + sign_ extend(imm12)[31:0]
rd + sign_ extend(tmp|[31:0])
PATELBR :
M mode/S mode/U mode
7o
B
31 20i19 1514 12111 7 i6 0
imm12[11:0] rsl 000 rd 0011011

14.1.4 ADDW—K 32 fififF 5 mikin%

ks
addw rd, rsl, rs2

Bt
tmp[31:0] « rs1[31:0] + s2[31:0]
rd « sign_ extend(tmp[31:0])

PATALBR :
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M mode/S mode/U mode
T

Jo
AR

31 25 24 20

19

15

14

12

11

XUANTIE Zi%

0000000 rs2

rsl

000

rd

0111011

14.1.5 AND—¥fn 554

ifik:
and rd, rsl, rs2
B
rd < rsl & rs2
PATELBR :
M mode/S mode/U mode
Jo
Ak
31 25 124 20

19

15

14

12

11

0000000 rs2

rsl

111

rd

0110011

14.1.6 ANDI

ifik:
andi rd, rsl, imm12
etz
rd + rsl & sign_extend(imm12)
PATELBR :
M mode/S mode/U mode
7o
AR

AL E I DASE 5]

é\
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31 20:19 1514 12 111

XUANTIE Zi%

imm12[11:0] rsl 111 rd

0010011

14.1.7 AUIPC——PC g iiEomiis s

itk
auipc rd, imm20
Ptz
rd « current pc + sign__extend(imm20<<12)
AL :
M mode/S mode/U mode
S
7o
AR A

31 12111

imm20([19:0] rd

0010111

14.1.8 BEQ—HMI%Z 5 %154

ik
beq rsl, rs2, label
Ptz
if (rsl == rs2)
next pc = current pe +sign_ extend (imm12<<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
LT
7o
e
L9 TE label 2 imm12
5 BT F N +4KB Hidik 23]
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AR
3130 2524 2019 15 14 12i11 8 i7 (6 0
imm12[9:4] rs2 rsi 000 | imm12[3:0] 1100011
Limmlz[ll] t imm12[10]
14.1.9 BGE— A5 K 55 T 4w %
ik
bge rsl, rs2, label
Heff:
if (rsl >= rs2)
next pc = current pc + sign_extend(imm12 <<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
L
o
Be:
L gmgn i label 5 imm12
e BT N +4KB Hihk 25 [a]
AR
3130 25i24 20119 1514 12111 8 {7 ib 0
imm12[9:4] rs2 rsl 101 | imm12[3:0] 1100011
imm12[11] L imm12[10]

14.1.10 BGEU—EHS K T% T4 X4

ik
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

bgeu rsl, rs2, label
Bl
if (rsl >=rs2)
next pc = current pc + sign__extend(imm12<<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
LT
7o
B
98 iRTE label 22 imm12
FEA BRI +4KB Hihk 25 A]
RARE A

31430 2524 2019 1514 12111 817 i6 0
imm12[9:4] rs2 rsl 111 imm12[3:0] 1100011

\—imm12[11} Limm12[10]

14.1.11 BLT— ({42 Do %54

ik
blt rsl, rs2, label
i
if (rsl < rs2)
next pc = current pc + sign_ extend (imm12<<1)
else
next pc = current pc + 4
PATELBR :
M mode/S mode/U mode

L

Jo
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Z§k C910 HRPFM (openc910)

i B
ICR2ARYE label B H imm12
A BKEETEFE +£4KB Hihk 23|

XUANTIE Zi%

KA
31:30 25:24 20119 15114 12111 8 !7 6 0
imm12[9:4] rs2 rsl 100 | imm12[3:0] 1100011
\—immlz[ll} |\immlz[lo}
14.1.12  BLTU— K475/ For X4
ik
bltu rsl, rs2, label
1k
if (rsl < rs2)
next pc = current pc + sign_ extend(imm12<<1)
else
next pc = current pc + 4
PATHURR :
M mode/S mode/U mode
S
o
Bl
ICZRa AN label 454 imm12
54 HkELJE A +4KB Hitik =5[]
R
31i30 25124 20119 15114 12111 8 17 16 0
imm12[9:4] rs2 rsl 110 | imm12[3:0) 1100011
\— imm12[11] Limm12[10]
14.1.13 BNE— AR50 H 4
ik
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

bne rsl, rs2, label
i
if (rsl 1= rs2)
next pc = current pc + sign_ extend(imm12<<1)
else
next pc = current pc + 4
PATELBR :
M mode/S mode/U mode
S
7o
B
98 iRTE label 22 imm12
5 BT +4KB Hidik 23]

TR
31i30 2524 2019 15i{14 12/11 817 i6 0
imm12[9:4] rs2 rsl 001 imm12[3:0] 1100011
L——imm12[11] Limm12[10]

14.1.14 CSRRC

P A A SRR 2

ik
csrre rd, csr, rsl
Pt
rd + csr
cst «— cst & (~rsl)
PATELBR :
M mode/S mode/U mode
€| S

Bl
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Z§k C910 HRPFM (openc910)

BRI R ALV IR AR R, LT SR A (R
Mrsl=x0 I, BIROR G, Rk GTNE LR,
RA A

31 20{19 1514 12 111

XUANTIE Zi%

csr rsl 011 rd

1110011

14.1.15 CSRRCI

P A A7 2 L M B &t i 15 4

ik
csrrei rd, csr, imm5
$fi:
rd < csr
est < csr & ~zero_extend (immb)
PATHLR :
M mode/S mode/U mode
S
RIS 5
UK
FRR T AT R AE AR AN T, BT S P A A 1
2 rsl=x0 I}, ZIROATEFGERME, AR RTINS .
AR

31 2019 15/14 12 11

csr imm5 111 rd

1110011

14.1.16 CSRRS—Hsiil %7 fFds B e isie s

ik
csrrs rd, csr, rsl
Heffs:
rd « csr
st + csr | rsl
PATELBR :
M mode/S mode/U mode
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Z§k C910 HRPFM (openc910)

S
Jed 4 5

o

AR T SRR B A R, LI S b 2 AT
Y rsl=x0 I, GG S RPAEGHE, REFAGIT N RIS,
AR

31 20i19 15/14 12 (11

XUANTIE Zi%

csr rsl 010 rd

1110011

14.1.17 CSRRSI

U R IV b G DALSES iRy

37
csrrsi rd, csr, immb
$efi:
rd < csr
csr < cst | zero_extend (imm5)
PATELR :
M mode/S mode/U mode
S
RIS 5
K
BAUR T SVFDT A H B s A, AT S8 il ar e 510 .
2 rsl=x0 I}, ZIROATEFGERME, ARG NI KR .
AR

31 20:19 1514 12 111

csr imm5 110 rd

1110011

14.1.18 CSRRW—sl% e gsin G L ka4

ik
csrrw rd, csr, rsl

Bt
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rd « csr
cst sl
PATEL :
M mode/S mode/U mode
L
IREIRS A
B
BAUR T AVFUT R d s A, FUATE S8 il ar e 10 .
2 rsl=x0 I}, ZIROATEFGERME, ARG RGN RE .
AR

31 20:19 15114 12 111 7 6 0
csr rsl 001 rd 1110011

14.1.19 CSRRW

o5 A7 L B T e ik iR 4

cstrwi rd, cst, imm5
Pl
rd « csr
cst[4:0] < immb5
cst[63:5] — csr[63:5]
PATHLR :
M mode/S mode/U mode
AR R
UK
BRRT FevFT M R ) Ar e A m], BT S5 P i A A w1y
2 rsl=x0 If, ZIGSATHEGERIE, ARG RN RE .
Ak

31 20119 1514 12 111 716 0
csr imm5 101 rd 1110011
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14.1.21 ECALL

Z§k C910 HRPFM (openc910)

14.1.20 EBREAK—Wj kg4

ik
ebreak

Bl

7 T 5 AT U
PATRUAL:

M mode/S mode/U mode
S

HARA:

31 20119 15i14 12 111 76

XUANTIE Zi%

000000000001 00000 000 00000

1110011

e

3
=
5
>

ke
ecall
(B
PSRBT
PATELRR :
M mode/S mode/U mode
S
M PRSI e . BT PR ] S WL SRR A ) S
AR

31 20:19 1514 12 11 7 i6

000000000000 00000 000 00000

1110011

14.1.22 FENCE—{¢fisn 54

ik
fence iorw, iorw

Pefi:
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

PRUEZ G 2 1l BT A BE 5 17 a8 SO MR 2 %98 2 J5 e BT A B S 17 s B MscE & R ol
5,

PATHLR :
M mode/S mode/U mode
e
V"
Beml:
pi=1, so=1, $§4IEHN fence Lo, DAIEIE
LIEN

31 28/27126125{24{23122121{20/19 15114 12011 7 i6 0
0000 pi [po|pr|pwWsi |so|sr |sw 00000 000 00000 0001111

14.1.23 FENCE.I TR T B i o
Wik
fence.i
efie:

45 icache, PRUEIZAE 217 A BRI A5 R BRI 1 2 e W B E VT ) 3]
PATHLR :

M mode/S mode/U mode

S

"

R

31 28i27 2423 20119 15:14 1211 7 i6 0
0000 0000 0000 00000 001 00000 0001111

14.1.24 JAL—H k5 T-RYTEIRS

ik
jal rd, label
EE (B
next pc « current pc + sign_extend (imm20<<1)

rd « currect pc + 4
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Z§k C910 HRPFM (openc910)

PR :
M mode/S mode/U mode
S
o
B
LA ARYE label FH imm20
5 B Y £ 1MB k73 i)

XUANTIE Zi%

TRk
3130 2019 11 7 16 0
imm20[9:0] imm20[18:11] rd 1101111
\— imm20[19] Limmzo[lo]
14.1.25 JALR—¥4 {7k ROV 4

ik

jalr rd, rs1, imm12
Bt

next pc + (rsl + sign_extend(imm12) ) & 64’ hifffffifififife

rd < currect pc + 4
PATEUR :

M mode/S mode/U mode
LA

7
B

PLaspie s MMU KM, $59BkETEE D4 Et 1TB #ihk2s[h]

FEHLEAH MMU FTIFRF, 5 BEER 45 512GB k2 i)
AR A

31 2019 15/14 12 11 7 {6 0
imm12[11:0] rsl 000 rd 1100111
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Z§k C910 HRPFM (openc910)

14.1.26 LB—AFF S a2

ik
b rd, imm12(rs1)

Hffe:
address¢<—rsl+sign__extend(imm12)
rd + sign_ extend(mem[address])

PATELBR :

M mode/S mode/U mode

LT
INEFE - AEXSFFUT VS8 A2 5 B
RARE A

31 20:19 15/14 12 111

R
=
o
%
>
=
=
i
o
il
RS

~
a

XUANTIE Zi%

imm12[11:0] rsl 000 rd

0000011

14.1.27 LBU—E 58 B EimiEiss

ifik:

Ibu rd, imm12(rsl)

Bt
address<—rsl+sign__extend(imm12)
rd < zero__extend(mem/[address])

PATEUR :

M mode/S mode/U mode

S
INEFE S AEXS TV S8 N2V R

AR

31 20{19 15{14 12 11 7

e
=
o
&
>
=
=
g&
S
il
iR

(9]

imm12[11:0] rsi 100 rd

0000011

14.1.28 LD—W'PhmikiEs

ik
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Z§k C910 HRPFM (openc910)

1d rd, imm12(rs1)

B
address«rsl+sign_extend(imm12)
rd + mem[(address+7):address]

PATELBR :

M mode/S mode/U mode

XUANTIE Zi%

S
JIlE= B =R a | =00 By L B2 AN |- & t=psa vl Ko 3PS 2 N = & RN Tk i S
B
31 20119 1514 12 {11 7 |6 0
imm12[11:0] rsl 011 rd 0000011
14.1.29 LH—ATRFS9 e rmEfi %
ik
lh rd, imm12(rsl)
B
address«rsl+sign_extend(imm12)
rd + sign_ extend(mem[(address+1):address])
PATEUR :
M mode/S mode/U mode
S
L= R =R | =00 By i L B2 AN = % t=psa Ko §PS 2 N = € i T §P S
B
31 20i19 1514 12 {11 7 16 0
imm12[11:0] rsl 001 rd 0000011

14.1.30 LHU—EF 5 ek emaia s

ik
lhu rd, imm12(rs1)

Pt
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Z§k C910 HRPFM (openc910)

address<rsl+sign_extend(imm12)

rd + zero_extend(mem|[(address+1):address])

PATEUR :
M mode/S mode/U mode

PN
S

INERIR S AEXS TV S0 NG VT M 55

RAREX:

31 20119

e

XUANTIE Zi%

~
23]
o

imm12[11:0] rsl

rd

0000011

14.1.31 LUI——¢&5fiwr BI85 4

lui rd, imm?20
i

rd<+sign_ extend(imm20<<12)
PATEUR :

M mode/S mode/U mode

7o
AR

31

12

11

imm20[19:0]

rd

0110111

14.1.32 LW—HFFS 5 gy mEfi 4

lw rd, imm12(rs1)
Ptz

address¢rsl+sign_extend(imm12)

rd «+ sign_ extend(mem[(address+3):address])

PATEUR :
M mode/S mode/U mode
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

INAS A VTSRS . IR & U RS A I T G
Ak

31 20i19 15/14 12 {11 7
imm12[11:0] rsl 010 rd 0000011

[=2]
(=]

14.1.33 LWU—AF 59 s 4

ik
Iwu rd, imm12(rsl)

Pefi:

address¢<—rsl+sign_extend(imm12)

rd + zero_extend(mem|[(address+3):address])

PATEUR :

M mode/S mode/U mode

JIlE= & =R | =90 By ] L B2 AN 1= & t=psa K= §P S 2 N = & RN T §P S
AR

31 20:19 15:14 12 111 7
imm12[11:0] rsl 110 rd 0000011

[22]
(=]

14.1.34 MRET—HLEB SRR M2

ik
mret

1k
next pcs— mepc
mstatus.mie «—mstatus.mpie
mstatus.mpie 1

PATILRE :
M mode

£ | S
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 25 124 20:19 15:14 12 111 76 0
0011000 00010 00000 000 00000 1110011

14.1.35 OR—&fiskigA

or rd, rsl, rs2

i
rd + rsl | rs2
PATELRR :
M mode/S mode/U mode
7o
(T W
31 25 24 20:19 15:14 12 i11 7 i6 0
0000000 rs2 rsl 110 rd 0110011
14.1.36  ORI—— Mgk sl i 4
itk

ori rd, rsl, imm12
et

rd < rsl | sign_extend(imm12)
PATELBR :

M mode/S mode/U mode

Je

o

¥

R

31 20;19 15{14 12 ;11 7 6 0
imm12[11:0] rsl 110 rd 0010011

(=
H
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Z§k C910 HRPFM (openc910)

14.1.37 SB——¢Yifiligiss

ke
sb rs2, imm12(rsl)

Btz
address¢<—rsl+sign__extend(imm12)
mem|[:address] + rs2[7:0]

PATELBR :

M mode/S mode/U mode

o,
L

FAABTR 2 AN FFUT R 0 AR 2 VT R T . AP TE 4

AR

31 25 24 2019 15:14

12

A DA A DR

11

7

H

o))

XUANTIE Zi%

imm12[11:5] rs2 rsl

000

imm12[4:0]

0100011

14.1.38 SD— Wik A

ik
sd rs2, imm12(rsl)

Pefiz:
address«rsl+sign_extend(imm12)
mem|(address+7):address] + rs2

PATELBR :
M mode/S mode/U mode
AR AR FFUT M S . FEifde 2D A iR
ZIEY

31 25 24 2019 15:14

12

~

[«)]

imm12[11:5] rs2 rsl

011

imm12[4:0]

0100011

14.1.39 SFENCE.VMA— &N AER 254

ik
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

sfence.vma rsl,rs2

Bl
T HE L AR TR 21
BUTRUAL:
M mode/S mode
S
it 45
B

mstatus.tvm=1, TERHNFREETRETIZSE 5 RAEESR 70
rsl: JEIHbAE, rs2: asid

o 151=x0, rs2=x0 B}, TiL TLB G £,

o 151!=x0, rs2=x0 W}, F3 TLB A e rsl kY20

o 1s1=x0, rs2!=x0 K}, JoxL TB W Ara i rs2 HRES1FRI.

o 151!=x0, rs2!=x0 [}, Toik TLB A frd rsl B fl rs2 PEFES 3000 .
RARA:

31 25 i24 20119 15:14 12 i11 7 .6 0
0001001 rs2 rsl 000 00000 1110011

14.1.40 SH—PAEfigigs

ik
sh 1s2, imm12(rs1)

Pefi:
address¢<—rsl+sign_extend(imm12)
mem|(address+1):address] + rs2[15:0]

PATEUR :
M mode/S mode/U mode

S
BTG ARN ST A . AP IR VT MR . AP TR B8 5 57
B
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 25 i24 20:19 1514 12 {11 76 0
imm12[11:5] rs2 rsl 001 imm12[4:0] 0100011

14.1.41 SLL—#&H /54

sll rd, rsl, rs2
Bt
rd< rsl << rs2[5:0]
PATEUR :
M mode/S mode/U mode
7o
AR

31 25 24 2019 15:14 12 (11 76 0
0000000 rs2 rsl 001 rd 0110011

14.1.42 SLLI—— 7 IS8 B4

slli rd, rsl, shamt6
Bt

rd¢ rsl << shamt6
PATELFR :

M mode/S mode/U mode

o,
S
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

7o
Ak
31 26i25 20i19 15114 12 111 7 16 0
000000 shamt6 rsl 001 rd 0010011
14.1.43 SLLIW—{i% 32 fi . WIEc2 i e ii s
ik
slliw rd, rs1, shamtb
1k
tmp[31:0]«—(rs1[31:0] << shamt5)[31:0]
rd« sign_ extend(tmp[31:0])
PATEUMR :
M mode/S mode/U mode
S
7o
kT T
31 25 :24 20:19 15:14 12 i11 7 6 0
0000000 shamt5 rsl 001 rd 0011011

14.1.44 SLLW—{i% 32 (2 ek iss

itk
sllw rd, rsl, rs2
Bl
tmp[31:0]« (rs1[31:0] << rs2[4:0])[31:0]
rd<—sign_extend(tmp[31:0])
PATELBR :
M mode/S mode/U mode
S
7o
ZIES

o
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Z§k C910 HRPFM (openc910)

31 25 24 20:19 15:14 12 111

XUANTIE Zi%

0000000 rs2 rsl 001 rd

0111011

14.1.45 SLT—HfF 5B/ TEAHRS

ik
slt rd, rsl, rs2
1k
if (rsl < rs2)
rd«1
else
rd<«0
PATELBR :
M mode/S mode/U mode

31 25 24 20:19 15:14 12 ;11

0000000 rs2 rsl 010 rd

0110011

14.1.46 SLTI—A £ 5 v Ml B e B8/ F B AL iR A

ik
slti rd, rsl, imm12
Heffe:
if (rsl <sign_ extend(imm12))
rd«1
else
rd«0
PATEUR :
M mode/S mode/U mode
S
7o
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Z§k C910 HRPFM (openc910)

31 20;19 1514 12 11

XUANTIE Zi%

imm12[11:0] rsl 010 rd

0010011

14.1.47 SLTIU——Jc45 5w B kb B/ F B IR 2

ik
sltiu rd, rsl, imm12
Beffe:
if (rs1 <zero_ extend(imm12))
rd+1
else
rd«0
PATEUR :
M mode/S mode/U mode
LT
7o
AR

31 20:19 15i14 12 ;11

imm12[11:0] rsl 011 rd

0010011

14.1.48 SLTU—EH 5B/ DM FENIRS

ks
sltu rd, rsl, rs2
i
if (rsl < rs2)
rd«1
else
rd«0
BATRURL:
M mode/S mode/U mode

S
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

o
TR
31 25 :24 20:19 15:14 12 i11 76 0
0000000 rs2 rsl 011 rd 0110011
14.1.49 SRA—RHALRIES
ik
sra rd, rsl, rs2
1R
rd¢<rsl >>> rs2[5:0]
PATHRLRR :
M mode/S mode/U mode
S
"
Ak
31 25 124 20:19 1514 12 :11 7 i6 0
0100000 rs2 rsl 101 rd 0110011
14.1.50 SRAI—— 1 WIESEA TR
ik
srai rd, rsl, shamt6
iR
rd¢ rsl >>>shamt6
PATHLR :
M mode/S mode/U mode
S
W
R E
31 26i25 2019 15i14 12 11 7 6 0
010000 shamt6 rsl 101 rd 0010011
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Z§k C910 HRPFM (openc910)

14.1.51 SRAIW—I& 32 i BB Bi454

ik
sraiw rd, rsl, shamtb
Btz
tmp[31:0]«—(rs1[31:0] >>> shamt5)[31:0]
rd< sign_extend(tmp[31:0])
PATELBR :
M mode/S mode/U mode

XUANTIE Zi%

7o
Ak
31 25 i24 20:19 1514 12 11 7 i6 0
0100000 shamt5 rsl 101 rd 0011011
14.1.52 SRAW—ik 32 (5B AL
ik
sraw rd, rsl, rs2
1k
tmp«—(rs1[31:0] >>> rs2[4:0])[31:0]
rd«sign_ extend(tmp)
PATELBR :
M mode/S mode/U mode
7o
(TR W
31 25 i24 20119 15:14 12 i11 7 .6 0
0100000 rs2 rsl 101 rd 0111011

14.1.53 SRET—— @ X 7 R R4

ik
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Z§k C910 HRPFM (openc910)

sret
Bt
next pcé— sepc
sstatus.sie <—sstatus.spie
sstatus.spie «1
PATHLRR :
S mode
L
e
AR
31

25 20

19

15

14

12

XUANTIE Zi%

0001000 00010

00000

000

00000

1110011

14.1.54 SRL— 2 iss

ks

srl rd, rsl, rs2
1k

rd«rsl >> rs2[5:0]
PATEU :

M mode/S mode/U mode

25 i24 20

19

15

14

12

0000000 rs2

rsl

101

rd

0110011

14.1.55 SRLI

ik
srli rd, rs1, shamt6
1R

rd«— rsl >> shamt6

M HVBGE AT IR A
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

PATELBR :
M mode/S mode/U mode
S
o
AR
31 26i25 2019 15i14 12 {11 7 6 0
000000 shamt6 rsl 101 rd 0010011
14.1.56 SRLIW—& 32 fiiw BB mABHRA
ik
srliw rd, rs1, shamth
1k
tmp[31:0]¢(rs1[31:0] >> shamt5)[31:0]
rd¢— sign_extend(tmp[31:0])
PATELBR :
M mode/S mode/U mode
7o
Ak
31 2524 20:19 15:14 12 111 76 0
0000000 shamt5 rsl 101 rd 0011011

14.1.57 SRLW—K 32 fViZ#fiBiRe

ik
srlw rd, rsl, rs2

i
tmp«—(rs1[31:0] >> rs2[4:0])[31:0]
rd¢sign_ extend(tmp)

PATEUR :
M mode/S mode/U mode

[y
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

7o
AR
31 25 i24 20:19 1514 12 (11 0
0000000 rs2 rsl 101 rd 0111011
14.1.58 SUB— A5k ie2
sub rd, rsl, rs2
Bt
rd < rsl - rs2
PATELBR :
M mode/S mode/U mode
7o
AR
31 25 124 2019 1514 12 i11 0
0100000 rs2 rsl 000 rd 0110011
14.1.59 SUBW—IIX 32 fiAi#F'5 mikis%s
ik
subw rd, rsl, rs2
1k
tmp[31:0] < rs1[31:0] - rs2[31:0]
rd + sign_ extend(tmp[31:0])
PATELRR :
M mode/S mode/U mode
7o
AR
31 25 24 2019 1514 12 i11 0
0100000 rs2 rsl 000 rd 0111011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.1.60 SW——{ffitH{4

ik
sw rs2, imm12(rsl)

Hffe:
address¢<—rsl+sign__extend(imm12)
mem|[(address+3):address| < rs2[31:0]

PATELBR :

M mode/S mode/U mode

LT
TR QAR FFUT R 8 . FEEIE AR R AN . AP & TR iR e i

AR

31 25 124 2019 15i14 1211
imm12[11:5] rs2 rsl 010 imm12[4:0] 0100011

~
a
o

14.1.61 WFI— AMRIBER A4

ik
wh
Pt
AP ERHE AARTIRERIE, O CPU BBR B, KHBAF SMSE 5 F
PATRUR :
M mode/S mode/U mode
S
V"
Ak

31 25 24 20:19 15:14 12 ;11 7 6 0
0001000 00101 00000 000 00000 1110011

14.1.62 XOR—#&fi kg4

itk

xor rd, rsl, rs2
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Z§k C910 HRPFM (openc910)

Pt
rd « rsl 7 rs2
PATEUR :
M mode/S mode/U mode
S
7o
AR A

31 25 24 20

19

15

14

12

XUANTIE Zi%

0000000 rs2

rsl

100

rd

0110011

14.1.63 XORI—— v W%

ik
xori rd, rsl, imm12
1k
rd + rsl & sign_extend(imm12)
PATEUR :
M mode/S mode/U mode
S
7o
Ak

31 20

L% R

19

15

14

12

11

imm12[11:0]

rsl

100

0010011

14.2 Kk A-2 M AR

PATR X C910 L) RISC-V M 5S8R Bk, AT5A05E

5,

14.2.1 DIV—HH2 RS

ik

div rd, rsl, rs2

N 32 L, AR IR HE
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Z§k C910 HRPFM (openc910)

1R
rd « rsl / rs2
PATHLRR :
M mode/S mode/U mode
e
7
B
BREUZ 0 I, BRIREERY OxtHeT
1 overflow B, VEZEHE4 0x8000000000000000
AR

31 25 24 20:19 1514 12 111

XUANTIE Zi%

0000001 rs2 rsl 100 rd

0110011

14.2.2 DIVU—EX5Gg4

ks
divu rd, rsl, rs2
Pfi:
rd + rsl / rs2
PATEUR :
M mode/S mode/U mode
7o
Bew:
FRECE O B, BRisghRoh OxIHEEEEEET
AR

31 25 24 20:19 15:14 12 i11

0000001 rs2 rsl 101 rd

0110011

14.2.3 DIVUW—{Ik 32 Vi S BRikiss

ik

divuw rd, rsl, rs2
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Z§k C910 HRPFM (openc910)

Pt
tmp[31:0] « (rs1[31:0] / rs2[31:0])[31:0]
rd¢sign_extend (tmp[31:0))
A TRLRR :
M mode/S mode/U mode
S
o
K
BRHE 0 BF, BRYEEESE N OxARTTTET
R

31 25 124 20:19 15:14 12 /11

XUANTIE Zi%

0000001 rs2 rsl 101 rd

0111011

14.2.4 DIVW—{K 32 fififF Sii:s4

divw rd, rsl, rs2
(e
tmp[31:0] « (rs1[31:0] / rs2[31:0])[31:0]
rd+sign_ extend(tmp[31:0])
PATHRLRR :
M mode/S mode/U mode
S
"
K
BRACE 0 B, BRIEGEHN OxIEFT
77 overflow B, [RygtiR ok OxfFFFS0000000
R

31 25 i24 20:19 15:14 12 /11

0000001 rs2 rsl 100 rd

0111011
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Z§k C910 HRPFM (openc910)

14.2.5 MUL—A{ 5 Fd:is5d

ik

mul rd, rsl, rs2
TR

rd « (rs1 * 1s2)[63:0]
PATEUR :

M mode/S mode/U mode
S

7
AR

31 25 24 20:19 15:14 12 111

XUANTIE Zi%

0000001 rs2 rsl 000 rd

0110011

14.2.6 MULH— A4S FIEM AR
inik:
mulh rd, rsl, rs2
i
rd « (rsl * rs2)[127:64]
AT :
M mode/S mode/U mode

_j}

(=
I

b
LITEN

31 25 :24 20:19 15:14 12 11

O

0000001 rs2 rsl 001 rd

0110011

14.2.7 MULHSU— A SICAr S ik M b 2

ik
mulusu rd, rsl, rs2

Bt
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rd + (rsl * rs2)[127:64]
PATELBR :

M mode/S mode/U mode

7o
Bew:

sl HFFSHL, 12 TEfFS 8K
TRk

31 25 :24 20:19 15:14 12 11 7 i6 0
0000001 rs2 rsl 010 rd 0110011

14.2.8 MULHU— /S e BEafits 2

ke

mulhu rd, rsl, rs2
Ptz

rd « (rsl * rs2)[127:64]
PATEUR :

M mode/S mode/U mode
S

7o
AR

31 25 ;24 20:19 15:14 12 111 7 i6 0
0000001 rs2 rsl 011 rd 0110011

14.2.9 MULW—K 32 fififF'sRikfiRi%s

itk
mulw rd, rsl, rs2
Pt
tmp <+ (rs1[31:0] * rs2[31:0])[31:0]
rd « sign_ extend(tmp[31:0])
PATEUR :
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Z§k C910 HRPFM (openc910)

M mode/S mode/U mode
T

Jo
RAREA:

31 25 i24 20:19

-

15

14

12

XUANTIE Zi%

0000001 rs2 rsl

000

rd

0111011

14.2.10 REM—A5 5 WAeiss

ik
rem rd, rsl, 12
PBefiz:
rd « rsl % rs2
PATEUR :
M mode/S mode/U mode
S
7o
B
B2 0 IF, SRAREER MR
74 overflow B, REEERA 0x0
AR

31 25 ;24 20:19

15

14

12

0000001 rs2 rsl

110

rd

0110011

14.2.11 REMU— 5216

ik

remu rd, rsl, rs2
Bt

rd « rs1 % rs2
PATEUR :

M mode/S mode/U mode

LT
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Z§k C910 HRPFM (openc910)

7e
BEW:

BREUR 0 I, SRS MR
RARE A

31 25 24 20:19 15:14 12 11

XUANTIE Zi%

0000001 rs2 rsl 111 rd

0110011

14.2.12 REMUW—K 32 i EfF SR IRS

ik
remw rd, rsl, rs2
Pz
tmp + (rs1[31:0] % rs2[31:0])[31:0]
rd + sign_extend (tmp)
AT LR :
M mode/S mode,/U mode
S
"
Bl
BB 0 I, SKAREER XL [31] (AT 50y eG4 R
kA

31 25 24 2019 15:14 12 111

0000001 rs2 rsl 111 rd

0111011

14.2.13 REMW—I{& 32 fififFSWeiES

ks
remw rd, rsl, rs2
i
tmp[31:0] « (rs1[31:0] % rs2[31:0])[31:0]
rd « sign_ extend(tmp[31:0])
PATHLRR :
M mode/S mode/U mode
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

BREICE 0 B, SRARZEHEXTRIREL [31] AT T 9 I 454
74 overflow B, 4EghE RN 0x0
AR

31 25 124 20:19 15:14 12 i11 76 0
0000001 rs2 rsl 110 rd 0111011

14.3 i A-3 A 545 ARiE

PATR X C910 L8R RISC-V A $5M B AAA , AR OI9E0 32 fif, $7LISCF R HES .

14.3.1 AMOADD.D—J kg4

amoadd.d.aqrl rd, rs2, (rsl1)
e
rd <+ mem|rs1+7: rsl]
mem|[rs1+7:rsl] < mem|rs1+7:rs1] 4 rs2
PATLRR :
M mode/S mode/U mode
L
JETHE AU R R E . IR T IEUIA R . I TR TR AR
2L E N A
VW
e
aq LN vl AL E 1A 2 T RS F U R At i 2 W P T I -
o aq=0,r1=0: XA 4154 amoadd.d rd, rs2, (rs1).
o aq=0,r1=1: X454 amoadd.d.rl rd, rs2, (rs1), ZIGAHITHTA VI RIFEGE 18 211
BERIDATERAEIAT Z B EE 5 -
o aq=1,r1=0: X PALLHHES amoadd.d.aq rd, rs2, (rs1), BHE 5B T FIAFAE IR b
WA RIG 2 IIT G AT IR T
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

o aq=Llrl=1: XWHHCHFES amoadd.d.aqrl vd, rs2, (rsl), BTG HIFIA U HAF# 152
LRI ST 2 Z BIBONE R, %3825 7 A Vi AR I 18 S5 %45 2 AT 52 1
JEA TR T -

31 27126125|24 20119 1514 1211 716 0
00000 aq|rl rs2 rsl 011 rd 0101111

14.3.2 AMOADD.W—{k 32 i - imi:$54

itk
amoadd.w.aqrl rd, rs2, (rsl)
Hffe:
rd <—sign extend( mem[rsl1+3: rsl] )
mem|[rs1+3:rs1]+ mem[rs1+3:rsl] + rs2[31:0]
PATEUR :
M mode/S mode/U mode

LAt

JAFIR AU M A TR M R TR TR R
SR b A o *

Jo

Bl :

aq LA vl (L8 E % F8 2 HIFAE 7 U AT 2R 38 2 1 AT I -
o aq=0,r1=0: XMW M54 amoadd.w rd, rs2, (rs1).

o aq=0,rl=1: XFRHITLHS amoadd.w.rl rd, 152, (rsl), %54 I F A T RIFER 4R 200
SEHLUTE A ST 2 IR

o aq=1rl=0: MM GitE4 amoadd.w.aq rd, 1s2, (rs1), ks 4R BTA U FITE 045 4
ISR S T8 UG A TF AT

o ag=1rl=1: XMRHHCSE S amoadd.w.aqrl rd, rs2, (1s1), Z%IELHIF BT VIAF 0152
WL RAITAEIR AT 4 Z BIROE B, %482 Ja 7 I A 15 AT 4 A% 4 - PAAT 58 1

Ja AT
Ak
31 27:26i25{24 20{19 15 |14 12111
00000 aq|rl rs2 rsl 010 rd 0101111
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.3.3 AMOAND.D— i 740 5154

ik
amoand.d.aqrl rd, rs2, (rsl)
Hffe:
rd « mem[rs1+7: rsl]
mem|[rs1+7:rsl] < mem|rs1+7:rs1] & rs2

PATHL: M mode/S mode/U mode

LT

JEF IR AEXSSF U M S IR M R R U A R
SOMbR AL :

Jo

e

aq (LA 1l (P E A8 2 BT AE 7 U A AR 18 2 I T Iy -
o aq=0,r1=0: XNV JT54 amoand.d rd, rs2, (rsl),

o aq=0,1l=1: XML TES amoand.d.rl rd, vs2, (rs1), ZHELHIFHTA Ui AR 52 1Y
GERAHE LR 2 AT Z RIBOER ] .

o aq=1ul=0: XPZHGICZHES amoand.d.aq rd, 152, (rs1), Bed64 57 BT U7 TR RARO 36 40
MEFZAR 2 AT e UG A THIR AT -

o aq=1,rl=1: XML TE4S amoand.d.aqrl vd, rs2, (rsl), ZI84 0 F A ViR E# K55
R AHEZ IR Z WIS R, %62 57 I U7 FIFE# 48 2 248 2 AT 58 M
JE AT IR AT .«

31 2712612524 20i19 15114 12i11 716 0
01100 aq|rl rs2 rsl 011 rd 0101111

14.3.4 AMOAND.W—ik 32 {5t T 5154

amoand.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_extend(mem[rs1+3: rsl])

mem|[rs1+3:rsl] « mem|rs1+3:rsl] & rs2[31:0]
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

ATAAL
M mode/S mode/U mode
[
TSI FI R . TS IEAR R . T2 TR AR R
PR
%
L
aq A 11 R THS A T RIS 7 7 B 6 A (R BT I -
e aq=0,r1=0: XA LIS amoand.w rd, rs2, (1s1).

o aq=01l=1: XVAHLHFES amoand.w.rl rd, rs2, (vsl), %I&SHIFFHTA Ui A-EI 59 1
SR ZAR 2 AT Z RIPOER .

o aq=111=0: MW HLHHE< amoand.w.aq rd, rs2, (rs1), IG5 IrA Ui FIAFERHE 2
WIEFZAR 2 PAT e UG A FFHIRAT .

o aq=1,rl=1: X}V 4TES amoand.w.aqrl rd, rs2, (rsl), %34 HIF A Ui AL 54
LRI R TR Z WIS R, %362 57 A U7 M 48 2 248 2 AT 58 M
Ja A FHGEIAT

31 27i26i25i24 20119 15i14 12i11 716 0
01100 aq|rl rs2 rsl 010 rd 0101111

14.3.5 AMOMAX.D— 445 5 B KMo

ik
amomax.d.aqrl rd, rs2, (rsl)
Pfi:
rd <+ mem|rs1+7: rsl]
mem|[rs1+7:rsl] « max(mem[rs1+47:rs1], rs2)
PATEUR :
M mode/S mode/U mode
LT
JATIE AU R R H . IR T IE UIAR RR . I TR TR AR
SOMRbR AL :

Jo
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

By
aq AT 1l (28 E LS 2 HIF FE U A7 2 18 2 W AT I -
o aq=0,r1=0: XN 4RTE4 amomax.d rd, rs2, (rsl),

e aq=01=1: XFRIAGI 2154 amomax.d.al vd, rs2, (rsl), fit & BIIFHIA VT UL RO 45 419
S U5 4 T2 B B4 31

e aq=Lu1=0: KRG L4IE4 amomax.daaq rd, 162, (rs), G4 T HIA VA2 K176 4
WA A TSI A TR

e aq=Lul=1: XFRGICLEIES amomax.d.aqrl rd, 162, (rs1), G4 HIFEITA VIS 4
IS ATE VRS &2 WTOLER T , A5 45 FE A VA7 RS S A48 0685 & AT 5
A AT

31 27i26i25i24 20119 15i14 12i11 716 0
10100 aq|rl rs2 rsl 011 rd 0101111

14.3.6  AMOMAX . W—IX 32 {7 5 U KR4

ik
amomax.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_extend( mem[rs1+43: rsl] )
mem|[rs1+3:rsl]«+ max(mem|[rs1+3:rs1], rs2[31:0])
PATEUR :
M mode/S mode/U mode
LT
JATHE AU R R E . IR T IE UIAE RRH . I T 4R2 TR A R
SR b A o ¢
7o
Beml:
aq LA vl AL E 1A 21T UG F DT R e 2 W BT I -
o aq=0,r1=0: XMW A RIS amomax.w rd, rs2, (rsl).

o aq=0,r1=1: X I RTE4 amomax.w.rl rd, rs2, (rs1), %52 HIF A Vil T5 0
GER W AEZAR 2 PATZ HIOER R .
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

o aq=1,r1=0: XMW AYICHTES amomax.w.aq rd, rs2, (rs1), ZI54 G FITA VI REERIFE S
WA AR 2 PAT T UG A IR IAT -

o aq=Llrl=1: XM ACHTEL amomax.w.aqrl vd, 182, (rsl), %382 HIF A VT HFEAERI 52
AR AHEZIG 2 Z WIS R, %62 57 FTA U MR 1 48 2 %38 2 AT 58
Ja AT

31 271262524 20{19 1514 1211 716 0
10100 aq|rl rs2 rsl 010 rd 0101111

14.3.7 AMOMAXU.D— - Tefr = Bl kit 2

itk

amomaxu.d.aqrl rd, rs2, (rsl)
Bt

rd + mem[rs1+7: rsl]

mem[rsl+7:rsl] « max(mem[rs147:rs1], rs2)
PATEUR :

M mode/S mode/U mode

ELa .
JTin e

JEA AR ARSI S . TR T AT R . R T A R
SO A :
7o
el
aq LA vl AL % AE 2 T AU FF U5 R AR 2548 2 R P T I0 -
o aq=0,r1=0: X}V HLFE4 amomaxu.d rd, rs2, (rsl).

e aq=0s1=1: ARG LS amomaxu.d.rl 1d, rs2, (rs), PG4 HIFFHTA VIS 4
HILE SRS A T2 BT UL ZE 51

o aq=Ll11=0: XMW AICSHHES amomaxu.d.aq rd, 12, (rsl), G257 A VT FAFGERITE 2
WAEFIZAR AT e UG A TR IAT -

o aq=1rl=1: XN HIES amomaxu.d.aqrl rd, rs2, (rsl), %825 TA Ui EAEAE AT
DGR BHERTR2 Z HIROWEE R, I8 57 A ViR ARk 11 2 b 451298 2 AT 58
BUEA FHIERAT -
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 27126125|24 20119 1514 1211 7.6 0
11100 aq|rl rs2 rsl 011 rd 0101111

14.3.8 AMOMAXU.W——{i% 32 it T JCA5 2 U KA s 4

ik
amomaxu.w.aqrl rd, rs2, (rs1)
Heffe:
rd < zero_extend(mem|rs1+3: rsl])
mem[rs1+3:rsl] + max(mem[rs143:rs1], rs2[31:0])
PATELRR :
M mode/S mode/U mode

S

FCFH AR . FTHE S IR RN T4 % U 55
iR

%

-

aq LA 1l (28 E I F8 2 BT FLE P U A 28 38 2 1 AT I -
o aq=0,r1=0: ¥ I HTE4 amomaxu.w rd, rs2, (rsl),

e aq=0,rl=1: X} ANLHTE4 amomaxu.w.rl rd, rs2, (rs1), ZIG4 07 A Ui R LEGERT 184
IS RS ITAE IR IR 2 AT Z HI RO EE 2

-+ aq=11=0: MR L4 amomaxuw.aq rd, 152, (rs1), V4 RIFHAA VI A
SR S NS HUR A THRAT

-+ aq=lrl=1: XPRATAHE 4 amomaxu.w.aarl xd, 152, (s1), §64HIIFHA M7 107
LS AURE R A PT 2 RO, VG 0T U VO A5 s 3145 et & AT
SEHUR A TFHAT

31 27| 26| 25 24 20 19 15) 14 12 11 7i 6 0
11100 ag| rl rs2 rsl 010 rd 0101111

14.3.9 AMOMIN.D— 5 145 552 BUn /M 352

itk

amomin.d.aqrl rd, rs2, (rsl)
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Heffs:
rd < mem(rs147: rsl]
mem|rs1+7:rsl] < min(mem[rs1+47:rs1],rs2)
A TALRR :
M mode/S mode/U mode
LT
JEFIRAEXISF I M S TR M RS IR U AT R
SO b
7o
Bl
aq PEAN vl (2P E AR HF FUS P U5 AE A8 2845 2 I AT I -
. aq=011=0: XRAGILAIES amomin.d rd, 152, (1s1).

o aq=01l=1: XFWHCHHE 4 amomin.d.rl vd, 1s2, (rs1), %I&SHIFFHTA Vi AEEI 52 1
SERMAHEZAE 2 PATZ HIPOILEEF]

o aq=111=0: XM A HE4S amomin.d.aq rd, 1s2, (rsl), %G5 A Vi AF- 152
IR AR PAT 5 UG A T IRHRAT «

o aq=1rl=1: YW 4RTE4 amomin.d.aqrl rd, rs2, (rsl), F§2HIF A ViAEREI T 1
BERWMAHEZAE S PATZ BIPONEE R, I8 5 7 I Ui ARk 1 18 2 b 5 1% 98 2 T 58
BUG A THGAAT -

31 27i26i25i24 20119 15i14 12i11 716 0
10000 aq|rl rs2 rsl 011 rd 0101111

14.3.10 AMOMIN.W—I& 32 v 455 = B/ M54

amomin.w.aqrl rd, rs2, (rsl)
Pfi:
rd + sign_extend(mem[rs1+3: rsl])
mem|rs1+3:rsl] « min(mem[rs1+3:rs1], rs2[31:0])
PATEUR :
M mode/S mode/U mode

S
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

JEFIRAEXISF U M S IR M RS H . IR U AT R

SOMbR L :
7o
Bl

aq (AN 1 (2P E %I 2 B RS 7 VT A7 R 75 2 B A T -
o aq=0,r1=0: ¥ AT ZRTE4S amomin.w rd, rs2, (rsl),

o aq=01l=1: X WHHLHTES amomin.w.rl vd, rs2, (rs1), %I&SHIFFHTA Vi A5 9 1
SR ZAR 2 PIATZ RIBOLER .

o aq=1l11=0: XM L HES amomin.w.aq rd, rs2, (1s1), ZAEL 5T VI EIHE 2
WAEFZAR AT UG A THRINT -

o aq=1,rl=1: XML TES amomin.w.aqrl rd, rs2, (rs1), F§2 517 UrA Vi ERE T 1
SERANHEZAG 2 PATZ BIPOER R, %482 5 7 A U7 A EAE R 45 2 W TS5 1% 48 2 AT 58
UG A THIRRAT .

31 27i26i25i24 20119 15i14 12i11 716 0
10000 aq|rl rs2 rsl 010 rd 0101111

14.3.11 AMOMINU.D— i I 2 U/ M s 4

ik
amominu.d.aqrl rd, rs2; (rsl)
Hffs:
rd < mem(rs1+47: rsl]
mem|[rs1+7:rsl] - min(mem|rs1+7:rsl], rs2)
A AL :
M mode/S mode/U mode
S
JEF R AEXSSF U M o IR M R R U A R
SO b
Jo
Bem:
aq QA Tl 7P e A8 2 BT RS U7 A 2 AT I -

e aq=0,r1=0: XN %F54 amominu.d rd, rs2, (rsl),
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

o aq=01l=1: XA G4 amominu.d.rl rd, rs2, (rs1), A& HIF A VI AERERITE 2
G R AR IR L AT Z HI O 43

o ag=1,11=0: XWHHCHHES amominu.d.aq rd, 1s2, (vsl), 3545 BrA U7 HIFH#G 62
WIEFZR 2 PAT e UG A IR HAT .

o aq=1rl=1: XA IRTE4S amominu.d.aqrl vd, rs2, (rsl), 847 A Ui FE KRS
R AHER IR VAT Z IO AR, %4525 7 IR U AR 18 2 b S5 1% 48 2 T
SRR AT

31 27i26i25i24 20119 15i14 12i11 716 0
11000 aq|rl rs2 rsl 011 rd 0101111

14.3.12 AMOMINU.W—It 32 i Iea5 S B/ Mii 154

ik
amominu.w.aqrl rd, rs2, (rsl)
P
rd + sign_extend(mem[rs1+3: rsl])
mem|rs1+3:rsl] « min(mem[rs1+3:rs1], rs2[31:0])
PATEUR :
M mode/S mode/U mode
LT
JATHE AU R RE . IR IEUIA R . I T IR2 TR A R
SR b A Ao ¢
7o
Bem:
aq QA Tl 7P E A8 2 BT RS U7 A s e 2 AT I -
o aq=0,r1=0: XRHHLHHHES amominu.w rd, rs2, (rsl).

o aq=0,rl=1: X WAL STE4 amominu.w.rl rd, rs2, (rsl), ZI54HIF A VTR S 4
P45 R AL ILAE 2 AT Z Ao 3 .

o aq=1,rl=0: XMW ICHTE S amominu.w.aq rd, 152, (rs1), %3857 A VT HAEAER) 52
WIREFZAG P T e UG A TR AT -

o aq=1rl=1: XM APEHTES amominu.w.aqrl vd, rs2, (rs1), FELHIFHTA U7 RN TE 2
I GRTE G P TZ BB EE R, ZA82 57 T A V5 R AEA# (1) 48 2 b 0 5% 48 2 AT
FEUE A TR IAT -
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 27126} 25 24 20 19 15{ 14 12 11 7f 6 0
11000 ag| rl 010 rd 0101111

rs2 rsl

14.3.13 AMOOR.D—J{ ¥k i54

ik

amoor.d.aqrl td, 1s2, (rsl)
Pefi:

rd < mem[rs1+7: rsl]

mem[rsl+7:rs1] « mem[rs1+7:rs1] | rs2
PATEUR :

M mode/S mode/U mode
S

J PR AT M o T R MR DS
SO b A

7o
Bl

aq AT r1 7P e A8 2 BT RS U7 A s e 2 ATy -

o aq=0,11=0: ARG LS amoor.d rd, 152, (1s1).

o aq=0,r1=1: X AILHFES amoor.d.rl vd, rs2, (rs1), ZF&AFIT FTA U7 AL 148 2 1)
GERAMHEZAR 2 AT Z HIPOERE .

o aq=1r1=0: XFWAPLCLHTES amoor.d.aq vd, rs2, (1s1), %FEL AP TAVIUAFREIE 2 b
IREFLIR 2 AT 5 UGS A TR AT -

o aq=Lrl=1: XWAFEHNHES amoor.d.aqrl rd, rs2, (rsl), 54 HIFFBrA ViAF 5 < 1)
LR HEZAR 2 P T Z HIBONEE R, A5 P T A DT AR 95 A 5% 45 2 AT 5¢

BURA FFIHAT
TR
31 27126(25124 20i19 15114 12§11
01000 aq|rl rs2 rsl 011 rd 0101111
14.3.14 AMOOR.W—{Kk 32 (i Fpiskis 4

ke
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

amoor.w.aqrl rd, rs2, (rsl)
i
rd « sign_ extend(mem[rs1+3: rsl])
mem[rs1+3:rsl] + mem|rs1+3:rsl] | rs2[31:0]
PATELBR :
M mode/S mode/U mode

S

FTAS AT TR SRS . TS S ViR A ST S U G 5
Wbt o

%

B

aq PN ol AL HR 2 IR 2 B FUG 505 ) At e 18 2 B BT I0 -
o aq=0,r1=0: ¥ A JRT54 amoor.w rd, rs2, (rsl).

o aq=0,rl=1: XV ST amoor.w.rl vd, 1s2, (rs1), I HIFF A U7 MIAEAE R F5 21
R ZAG 2P TZ IO <3 .

o aq=1,r1=0: XT84 amoor.w.aq rd, rs2, (1s1), %I&4GF AV MAEEHITE 20
A ZIR AT I8 UG A IR T .

o aq=Llrl=1: XFWIIESTE4 amoor.w.aqrl vd, 1s2, (1s1), J8LHIFF A U7 IAEAE I 7521
iR AHEZAG 2 PATZ HIROEE R, %462 15 7 A UF AR 1 2 D ASF 1% 48 2 T 58
UG A HIRHRET .

31 27126125124 2019 15i14 12i11 76 0
01000 aq|rl rs2 rsl 010 rd 0101111

14.3.15 AMOSWAP.D—J A #fi 4

ik

amoswap.d.aqrl rd, rs2, (rsl)
1k

rd < mem[rs1+7: rsl]

mem|rs1+7:rsl] ¢rs2
PATELBR :

M mode/S mode/U mode
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S
JEFHR AU S . R TR A R R R TS T A R
WmbsER: T
B -
aq (AN 1 (2P E %I 2 B RS 7 VT A7 R 75 2 B A T -
e aq=0,11=0: X AILAHES amoswap.d 1d, s2, (rs1),

« aq=0.1=1: XERMOIC it S amoswap.d.rl rd, xs2, (sL), W & HiFE AT VT 47 BHOHS &
25 AN Vs 0T 2 TR 8]

« aq=1x1=0: XRG4 amoswap.daaq rd, 1s2, (1s1), BHi IR F A VTR RRIHE &
A e ST MU A TR AT

o aq=Lrl=1: MR HIES amoswap.daqrl rd, rs2, (is1), H&HIEHA VRIS
H 25 LA el S PAT 2 TBLAE B, VA 53 P AT VT A 56 WA A et AT
SEHUEATHAIT

31 27126125i24 2019 1514 12911 7i6 0
00001 aq|rl rs2 rsl 011 rd 0101111

14.3.16 AMOSWAP.W—K 32 i F-3H#iis

ik
amoswap.w.aqrl rd, rs2, (rsl)
Hffs:
rd + sign_extend( mem[rs143: rsl] )
mem|[rs1+3:rsl] <rs2[31:0]
A AL :
M mode/S mode/U mode
S
JEF R AEXSSF U M o IR M R R U A R
wmbssi: o
Bew:
aq AR r1 7P E A8 2 BT RS U7 A e 2 ATy -

o aq=0,r1=0: XA JmT54 amoswap.w rd, rs2, (rsl).
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o aq=0,r1=1: X} I IRTES amoswap.w.rl rd, rs2, (rs1), ZIG4 T A Vi AE# KI5 S
G R AR IR AT Z HI O 43

o ag=1,11=0: X ALATES amoswap.w.aq rd, 12, (1s1), %3542 5 BT A U7 AR 62
WIEFZR 2 PAT e UG A IR HAT .

e aq=Lal=1: XPFICAES amoswap.w.aqrl rd, rs2, (is1), $64HIFERFAVIFAEIAI 16
R AR IR L PATZ IO AR, %4525 7 IR U AR 18 b S5 % 48 2 AT
FEE A THIRIAT -

Rk

31 2712612524 2019 15114 12111 716 0
00001 aq|rl rs2 rsl 010 rd 0101111

14.3.17 AMOXOR.D— i F#fi ok 54

inik:
amoxor.d.aqrl rd, rs2, (rsl)
Bt
rd < mem(rs147: rsl]
mem|rs1+7:rsl] < mem|rsl+7:rsl] = rs2
PATEUR :
M mode/S mode/U mode
S
JATHE AU M s . T I  UIAR RAH . ITH52 TR B R
AL N A
o
Bem:
aq LA vl AL E %A 21T UG 7 U A 4 2 W BT T -
o aq=0,11=0: XRAGILAHES amoxor.d rd, 12, (1s1).

o aq=0,r1=1: XA HTES amoxor.d.rl vd, rs2, (vs1), PZFE2 BT FA Ui -6 155 21
SR AAEZAR 2 PATZ HIOEE R .

o aq=1,11=0: XMW AFCHHTE S amoxor.d.aq rd, rs2, (vsl), IG5 7 A U5 MAEAER 1 20
MEEZAR L PTG A TR IAT -

o aq=1rl=1: XMW AL HFE4 amoxor.d.aqrl rd, rs2, (rsl), FE4HIF A Vi RAEREITE 21
R ATAEZAE 2 PATZ HIONESR] , %462 57 A U AR 1 2 WA SF1Z 48 2 P T 58
BUG A THIGRAT -
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31 27i26i25i24 20119 15i14 12i11 716 0
00100 aq|rl rs2 rsl 011 rd 0101111

14.3.18 AMOXOR.W—it 32 i) T ks 4

ik
amoxor.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_extend(mem[rs1+3: rsl])
mem|[rs1+3:rsl] < mem(rs1+3:rs1] ~ rs2[31:0]
PATEUR :
M mode/S mode/U mode
S
FTH RTINS . TS SRS . TR T4 S TR S
SOMbR AL :
7o
Bew:
aq QA Tl 7P E A8 2 BT RS U7 A s 2 AT I -
o aq=0,r1=0: XM AL FmIE4S amoxor.w rd, rs2, (rsl).

o aq=0,rl=1: XFW AL HTES amoxor.w.rl vd, rs2, (rsl), ZIGSHITITA Ui RIAEAERT 5 211
GERAHE LR AT Z RIPOER .

o aq=1ul=0: XPVHGILAIES amoxor.w.aq d, 1s2, (s1), BdE4 IR FEIA PiTEIAIITE S
WITEFIZAR 2 IAT 7E R A TR AT -

o aq=1rl=1: XML TES amoxor.w.aqrl rd, rs2, (rs1), 84 HIFF A iAERE T 1
BERWMAHEZAE 2 PATZ HIRONEE R, I8 5 7 A Ui ARk 11 2 b 51298 2 AT 58
UG A TR T -

31 27126125|24 20119 1514 1211 716 0
00100 aq|rl rs2 rsl 010 rd 0101111

14.3.19 LR.D— Wikt 54

ik
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Ir.d.aqrl rd, (rsl)
i
rd < mem[rs1+7: rsl]
mem|[rs1+7:rs1] is reserved
PATELBR :
M mode/S mode/U mode

LT

N R | B L B e N o s =R i T S N e e
SR ¢

Jo

Bl

aq PR r1 7P E AR 2 BT RS T U7 A s 2 ATy -

o aq=0,r1=0: X ANCHFES Ir.d 1d, (rs1).

XUANTIE Zi%

o aq=0rl=1: XFWACHHES Ir.dal vd, (rs1), X452 BT BT U5 FAF G4 2 O 45 R0 20

TEZAG I T Z B 2]

o ag=1rl=0: XPWHFCHIES Ir.d.aqg rd, (rs1), %G BIUA U IAFA 4 0 45 %45

SUATSEMUE A TF BT

e aq=1rl=1: XVIILHTIES Ir.d.aqgrl rd, (rs1),

AR

52 B BT VT A B 48 2 IO A5 R A

TEZIG I TZ BGOSR 2], %4682 )5 7 A U5 MAF AR I 1E 2 NS5 1245 2 A T8 iU 4T

I AT
AR
31 2712612524 2019 1514 1211 706 0
00010 [ag]rl 00000 rs1 011 rd 0101111

14.3.20 LR.W—— k3454

ik
Ir.w.aqrl rd, (rsl)
Btz
rd «sign__extend(mem|rs1+3: rsl])
mem|[rs1+3:rsl] is reserved
PATELBR :
M mode/S mode/U mode
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Wb o

BEWI: aq RIA ] (7ERGE LGRS U5 A7 it i 2 O SRA T I -

o aq=0,r1=0: XRHF GiHES lr.w rd, (rs1).

XUANTIE Zi%

S FEF RIS AR R TR A IRAE . ET IR TR R

o aq=0,rl=1: MRPHLA RS Irow.rl d, (vs1), A5 HIF IR U5 AT 46 ISR TE %45
LT Z B EEE] .
o aq=1r1=0: XMMHCHNES Ir.w.aq rd, (1s1), %3825 7 PR U5 FIAF 95 2 A0 45 %45 -3
Frse UG A T IR T .
o aq=Lrl=1: MR AHESE S Irow.aqrl vd, (1), 45917 FrA U5 AT AR 46 ISR U TE 245

LT Z BT EEE

31 272625

24

20

19

15

14

12

11

GG 5 T VT AR 4R 2 S5 % 48 2 AT 5E UG A THIR AT -

00010 aq|r

00000

rsl

010

rd

0101111

14.3.21 SC.D— W% AEikig S

ik
sc.d.aqrl rd, rs2, (rsl)

B

If(mem[rs1+47:rsl] is reserved)

mem|rs1+7: rsl]
rd < 0
else

rd <+ 1

AL :

< 182

M mode/S mode/U mode

LT

JEFIRAEXSF U M o TR M R TR U A R

SOMbR AL :
7o
Bl

aq R Tl 7P g A8 2 BT RS U7 R A s 2 AT I -
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aq=0,r1=0: X} W 4T84 sc.d rd, rs2, (rsl),

o aq=0rl=1: XFWAYNCGAE S sc.dal vd, rs2, (rsl), BHG2 AT HTA VITIAFRERD 46 B2

WMRAE G AT Z B -

o aq=1,11=0: XWAHCAHES sc.daq rd, 1s2, (1s1), %G FTA VT FIAFIRIGHE 2 U A5F

AR I TSRIUE A T IR T .

o aq=lrl=1: XFWHACLITES sc.d.aarl rd, rs2, (rs1), 454 BIF P U7 PR AY 16 S B SR
WMRAE G IIT L HIBER B, A6 5 P BT U AT B 4 i S5 45 AT 58 UR

AFFHIAT
RA A

31 272612524 20;19 15114 12/11

XUANTIE Zi%

00011 aq|rl rs2 rsl 011 rd

0101111

14.3.22 SC.W——9 2 E{E 5154

ik
sc.w.aqrl rd, rs2, (rsl)
Pt
if(mem[rs14-3:rs1] is reserved)
mem|[rs1+3:rsl] + rs2[31:0]
rd « 0
else
rd <1
PATELBR :
M mode/S mode/U mode

o,
S

JRTARARMTE SRR . TR Ui R . R T2 TR R

SO b A
7o
B

aq LA ol 7P E AR 2 HF FUS P U5 A7 de T8 2 I AT I -

o aq=0,r1=0: XA TE2S sc.w rd, rs2, (rsl),

o aq=0,rl=1: XFWARCETES sc.wal vd, 152, (rs1), AG AT HrA U5 AR HE S ISR

WMRAE G T Z B -
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

e aq=1rl=0: XFRIAGICGIHE S sc.w.aq rd, 1s2, (rs1), Pets 4R EFTA 7 A1 60155
VS S AT BUR A THIR AT

o aq=lrl=1: AT HIES scovaarl 1d, 152, (is1), 459 HFE T T FITERIGHE S0 55
AT S 4 T2 RPBOVLEEE] , e &5 A U A I 35 S AT A3 & AT 52 U
AT

31 27126125124 2019 15i14 12111 76 0
00011 aq|rl rs2 rsl 010 rd 0101111

14.4 Mk A-4 F 5% RiE
IFRAS CO10 5CBR RISC-V F i8I GRIE, AW MI0N 32 6, HOBICCEEHF
3,
X R A, WRIEAHER NG 32 G0R 2 1, WSURHERCR 4 i NN 4631,

2 mstatus.fs==2" b00 B, PATA AL EIREIR S RH, 24 mstatus.fs |= 27 b00 B, $fT
RATEEFEA G mstatus.fs B h 27 bll,

14.4.1 FADD.S—— kS IF nimikida 4

inik:
fadd.s fd, fs1, fs2, rm
Pfi:
frd + fs1 + fs2
PATEUR :
M mode/S mode/U mode
S
eI
SR b A o *
PRSI NV/OF/NX
Be:
rm PR AR
e 37 b000: FEITmEEEE A, XNV TE2 fadd.s fd, fs1,fs2,rne.
o 37 b001: [FHA, XA gRTE S fadd.s fd, fs1,fs2,rtz,
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e 37 b010: [MMTLEFEA, XN GRTsS fadd.s fd, fs1,fs2,rdn.

e 37 bO11: [MIETLHFEA, XN gRTES fadd.s fd, fs1,fs2,rup.

+ 37 b100: B KIEHA, XML HTE S fadd.s fd, fs1,fs2,rmm,
e 37 b101: BARMEM, A% .

o 37 b110: FARMM, AL %Y.

o 37 bLLL BhASEA, HURE AR AFAERE fosr 0y rm GrRpE AR, NI it
4 fadd.s fd, fs1,fs2,
RN

31 25 i24 20:19 1514 12 (11 7 i6 0
0000000 fs2 fs1 rm fd 1010011

14.4.2 FCLASS.S— W RSB S Re¥qd

nik:
fclass.s rd, fsl
Heff::
if ( fs1 = -inf)
rd «+ 64’ hl
if ( fs1 = -norm)
rd + 647 h2
if ( fs1 = -subnorm)
rd < 64’ h4
if ( fs1 = -zero)
rd < 64’ h8
if ( fs1 = +zero)
rd + 64’ hl0
if ( fs1 = +subnorm)
rd + 647 h20
if ( fs1 = +norm)
rd + 64’ h40
if ( fs1 = +Inf)

rd «+ 64’ h&80
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if ( fs1 = sNaN)
rd < 64’ h100
if ( fs1 = gNaN)
rd « 64 h200
PATBLUR :
M mode/S mode/U mode
LT
e | S
B
7o
AR

31 25 {24 20:19 15:14 12 ;11 76

XUANTIE Zi%

1110000 00000 fs1 001 rd

1010011

14.4.3 FCVT.L.S— YRS T SEBURATRF S5 KRR 4

ik:

fevt.ls rd, fsl, rm
Heffe:

rd + single_convert_ to_signed_long(fsl)
PATEUR :

M mode/S mode/U mode
S

eI
AL AN A

P2 RARSHL NV/NX
Bew:

rm PEE AR

o 37 b000: ik M EEE A, XYL HFE S fovt.ls rd fs1,rne,
e 37 b001: [MES/A, NN HTES fevt.ls rd fsl,rtz,

e 37 b010: [MILHEFEAN, MNVIIILIIES fevt.ls rd,fs1,rdn.
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o 37 bO11: MIETCITH/A, MWEHCH$E4 fevt.Ls rd,fs1rup.

o 37 b100: LI KIEE A, XMANHESHTES fovt.Ls rd,fs1rmm,

« 37 b101: FARMM, Az .

37 bl110: AR, ALz .

« 37 blll: ZhESE A, MEF SR AR fost Y rm (7R pesE ey AR, RIS dE

4 fevt.ls rd, fsl,
AR

31 25 124 20:19 15:14 12 111 76 0
1100000 00010 fs1 rm rd 1010011

14.4.4 FCVT.LU.S—— R e Bk It 5 KRR 4

nik:
fevt.lu.s rd, fsl, rm
Heffs:
rd + single_ convert_to_unsigned_ long(fs1)
PATEUR :
M mode/S mode/U mode
LAt
el
ROMbR AL :
TR NV/NX
e
rm BRE B AR
e 37 b000: LT MHEEA A, XMW AL S$E4 fevt.lus rd,fsl,me.
e 37 b001: [Ty A, XNWAILHTES fevt.lus rd,fs1,rtz,
e 37 b010: [WMTFEA, SNIILHFES fevt.lus rd,fs1,rdn,
o 37 bO11: MIETCIFEA, MMWAPHLHFES fevt.lus rd,fs1rup.
e 37 b100: HLLmEKMEEA, XWANLGFES fevtus rd,fs1,rmm,
« 37 b101: FARMM, Azl .
o 37 b110: BARMM, A IixgY.
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o 37 blll: ZhESEA, MHFE AR AR fost FRY rm (R DRE B AR, XY BIE SR

4 fevt.u.s rd, fsl.

AR

31

25

24

20

19

15

14

12

11

1100000

00011

fsl

rm

1010011

14.4.5 FCOVT.S.L—A 5 KA AL HR ORI IF s AR 2

ke

fevt.s.l fd, rsl,

Pfi:

rm

fd < signed_long_convert_to_single(fsl)

PATALRR :

M mode/S mode/U mode

S
AR

SR 0

P RURAS AL NX

Bl

rm JEE # AR

« 37 b000:
e 37 b001:
e 3’ b010:
e 37 b011:
e 3’ bl00:
« 37 bl0l:
e 37 bl10:

e 37 blll:

T EECE A, AR gRTE S fovt.s] fdrs1me.

A, XYL AT S fovt.sd fd,rslrtz.

MAILIT A, XV IIEgTES fovt.s] fd,fsl,rdn.

MIETEFF A, MR RTE 4 fovt.s.] fd,fs1rup,

BT RAESE A, MRS fovt.s.] fd fslrmm,

BARM, AhHiZgmG.

BARMA, A%,

RSEA, WIF AR R AR fost Ty rm (R PUE B AR, XV AR EE

4 fevt.s fd, fsl,

AR
31 25 24 2019 15:14 12 {11
1101000 00010 rsl rm fd 1010011
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14.4.6 FCVT.S.LU—Jeff 5 KA R B4 i YokS PE TR S BR A

ik
fevt.s.d fd, fs1, rm
Pifi:
fd + unsigned_long convert_to_single fp(fsl)
PUTBLRR :
M mode/S mode/U mode
S
el R
RO A :
FERURZS AL NX
BE :
rm JGE i AR
+ 37 b000: AT MEEH A, XML HTE S fevt.s.lu fd,fs1,rne.
o 37 b001: [BAHA, MNHNCHFES fovt.s.lu fd, fsl,rtz.
o 37 b010: [TATIFEA, M HTES fovt.slu fd, fsl,rdn.
37 bO11: FIETTFE A, XA 4I5S fevt.s.lu fd, fs1,rup.
37 b100: i RMEE A, FMACH TGS fovt.slu fd, fs1,rmm,
37 b10L: FARMH, AL .
37 bl10: HARMA, AWz,
37 bl1l: ZhEHA, MIEF SR AP F A fost FPAY rm SR HRE & ARG, X RIS 4
4 fevt.s.lu fd, fsl.
AR

31 25 124 2019 15:14 12 /11 76 0
1101000 00011 rsl rm fd 1010011

14.4.7 FCVT.S.W——AFF SRR Bk ORI 77 mi AR &

ik
fevt.s.w fd, rsl, rm

Pfi:
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fd + signed_int_ convert_ to_ single(fs1)

PATELUR :

M mode/S mode/U mode

LT
PR R

SO b A

P RURES AL NX

B

rm FLE AR

e 3’ b000:
e 3’ b001:
« 37 b010:
e 37 b011:
e 3’ b100:
e 3’ blO1:
e 37 bl10:

e 3’ blll:

LR, STV LIRS fovt.s.w fd,rsl,rne,

mEEA, MTAHCHTES fovt.s.w fd,rs]rtz,

MAIEITEA, X ICgTE S fovt.s.w fdrslrdn,

WIETETF A, MR AESTE 2 fovt.s.w fd,rsl,rup.,

MRS A, WIS fovt.s.w fdrsrmm,

BARMA, A% .

ARMEH, Aoz me.

BAEA, MR R AR fosr dig vm (LRPE AR, XV 44

A fevt.s.w fd, rsl,

AR

31

25 124 20419 15:14 12 {11 7 6 0

1101000 00000 rsl rm fd 1010011

14.4.8 FCVT.S.WU—JCAF "5 3 WL ol SORS V7 N SR 4

fevt.s.wu fd, rs1, rm

Pt

fd < unsigned_int_convert_to_single fp(fsl)

PATELUR :

M mode/S mode/U mode

o,
S

PR R
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SR b A o *

AR NX

XUANTIE Zi%

e
rm PJRE i AR
« 37 b000: FEITIHEE A, ML HTES fovt.s.wu fd,rsl,me.
e 37 b001: & A, MWV 4TES fevt.s.wu fd,rsl,rtz,
e 37 b010: [MMATFEAN, SN HmIES fevt.s.wu fd,rsl,rdn.
. 87 DOLL: FETSGTAA, MRS fovts.wu fdrsLrup.
o 30 b100: BRIERKMEAA, MEHEEEES fovt.sav fd st rmm,
o 37 b101: BAMEM, A% .
o 37 bl10: BARMH, A%
o 37 bl1l: BIFSEA, RIEIF SR T4 fost P rm ARG E A AR, X AL i g
4 fevt.s.wu fd, rsl,
AR
31 25 124 20419 15:14 12 {11 7 i6 0
1101000 00001 rsl rm fd 1010011

14.4.9 FCVT.W.S— IR S BURA 775 B R %

itk

fevt.w.s rd, fsl, rm

B

tmp <+ single convert_ to_signed_ int(fs1)

rd¢«sign_ extend(tmp)

PUTEUR :

M mode/S mode/U mode

S
SRR T

Wb A

PRSI NV/NX

[T E

rm PE AR
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o 37 b000: FEATMIMREE A, XN ANCHFES fevt.w.s rd,fsl e,

e 37 b001: [E/A, XNV IS fevt.w.s rd,fsl,rtz,

« 37 b010: [T HEA, MVHLHTES fovt.w.s rd,fsl,rdn.

o 37 bOL1: [MIETF A, XWIILHTE 2 fovt.w.s rd,fs1,rup.

o 37 b100: AT RAEE A, KB HHE S fevt.ws rd,fsl,rmm,

o 37 blOL: BRI, Ao HiZgwig .

o 37 b110: BARMH, Ao Hi%D .

o 37 bl1L: BhESE A, MYEF ST HFER fost ) rm ARG E A AR, X OIS 1

A fevt.w.s rd, fsl,
AR

31 25 24 20 :19 1514 12 11 7 i6 0
1100000 00000 fs1 rm rd 1010011

14.4.10 FCVT.WU.S— RS BE 7 i e sk e 5 B R 4

inik:
fevt.wu.s rd, fs1, rm
i
tmp < single convert_to_unsigned_ int(fs1)
rd«sign_ extend(tmp)
PATEUR :
M mode/S mode/U mode
S
et o
S
7 RIRSAL NV/NX
B
rm PR i AR
o 37 b000: LR A, XV ECS$E4 fovt.wus rd,fslrne.
e 37 b001: [FES/A, SNV HFES fevt.wus rd,fsl,rtz,
o 37 b010: MMITLFFHEA, MW $E2 fovt.wus rd,fsl,rdn.
o 37 bO11: MIEJCIFH/A, MWL H$E4 fevt.wus rd,fs1rup.
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e 37 bl00: Lk KIEMA A, XA 4a4E 4 fevt.wus rd,fsl,rmm.
o 37 b101: BARMEN, A .
o 37 bl10: B ARMHA, Ao hMiZgmid.
o 37 blll: FAEEA, RIETF AR 2SS fost PR rm SR YE S ABIR, XY I 445
% fevt.wus rd, fsl,
AR

31 25 24 20:19 1514 12 11 7 6 0
1100000 00001 fs1 rm rd 1010011

14.4.11 FDIV.S— YRR b5 4

ik

fdiv.s fd, fs1, fs2, rm

Pfiz:

fd  fs1 / fs2

PATHLR :

M mode/S mode/U mode

S

RS R

M b :

VR ECIRAS 2 NV /DZ/OF /UF /NX

UK

rm P i AR
o 37 b000: ik m A, XL $E S fdiv.s fs1,fs2,rme.
e 37 b001: [MFES A, XMW IRTES fdiv.s fd fs1,fs2,rtz,
e 37 b010: [FIEIFE A, WA T54 fdiv.s fd, fs1,fs2,rdn.
o 37 bOLL: [AIETEITHA, XL 4 fdiv.s fd, fs,fs2,rup.
o 37 b100: gL KA A, XML HTES fdiv.s fd, fs1,fs2,rmm.,
« 37 b101: BRMH, NahIZmY.
« 37 b110: #RMH, Az .

o 37 bl1l: FFEHA, MIEFAIEHR A fost Py v ARPUE & AR, WAL $5
A fdiv.s fd, fs1,fs2,
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AR A

31 25 24 20:19 1514 12 111

XUANTIE Zi%

0001100 fsl fs2 rm

fd

1010011

14.4.12 FEQ.S——MRiEIF SLLBMIAFIE 4

ik
feq.s rd, fsl, £s2
B
if(fs1 == £s2)
rd + 1
else
rd « 0
PATELBR :
M mode/S mode/U mode
e R
2201 E N A
T RIRSAL NV
AR

31 25 i24 20:19 1514 12 (11

1010000 fs2 fs1 010

rd

1010011

14.4.13 FLE.S—WUREFRILB/ D TR T4

itk
fle.s rd, fs1, fs2
B
if(fs1 <= £s2)
rd «+ 1
else
rd <0

PATELFR :
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M mode/S mode/U mode
e

£ BV i

2L A A

n\\'{j(zu\{i NV

(T

31

A

25

24

20

19

15

14

12

11

1010000

fs2

fs1

000

rd

1010011

14.4.14 FLT.S——sRerr sk 8/ b -84

ik
fit.s rd, fsl, fs2
Bieffe:
if(fs1 < fs2)
rd + 1
else
rd < 0
AT BUAL
M mode/S mode/U mode
S
eI R
SOMbR AL :
P RURESAL NV
RAREA:

31 25 i24 20:19 1514 12 (11 76 0
1010000 fs2 fs1 001 rd 1010011

14.4.15 FLW——Yuks BevE SUmak 54

ik
flw fd, imm12(rs1)

Pefi:
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address<rsl+sign_extend(imm12)
fd[31:0] + mem[(address+3):address]
£d[63:32] « 32 hFFAE
PATEUR :
M mode/S mode/U mode
LT
INEAE AR TR L NGV 7 B DR 5 7
SOMbR L :
b
AR A

i
=
o
o
>
EH
=
g"g
Print
30
e
=
o
>
3T
e

31 20 19 15:14 12 (11 76 0
imm312[11:0] rsl 010 fd 0000111

14.4.16 FMADD.S—¥uks e v b 3 2mis 4

inik:
fmadd.s fd, fs1, fs2, fs3, rm
1R
rd « fs1*fs2 + fs3
PATEUR :
M mode/S mode/U mode
Lt
e
SR b A o *
P RCIRAS 2 NV/OF /UF/IX
Bew:
rm PRE AR
37 b000: FEATHIMEEGE A, XL HE4S fmadd.s fd,fs1, fs2, fs3, rne.,
o 37 b001: MZEAA, XMV GTES fmadd.s fd,fs1, fs2, fs3, rtz.
o 37 b010: MHICTFHA, MWL H$ES fmadd.s fd,fs1, fs2, fs3, rdn.

e 37 bO11: [MIETLHFEA, XTNEI gMTES fmadd.s fd,fs1, fs2, £s3, rup.
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o 37 b100: i KIEE A, KWL IES fmadd.s fd,fs1, 52, £s3, rmm.
o 37 bl01l: BARMH, A&zt .
o 37 bl10: B RMH, A& HIizgmL.

e 37 bILL hiS@ A, MEFEAEHAAERE fosr P rm ADRJCE R ARG, XA ST
4 fmadd.s fd.fs1, fs2, fs3.
fAKR:

31 2726 2524 20019 1514 12i11 7i6 0
fs3 00 fs2 fsl rm fd 1000011

14.4.17 FMAX.S—HuRipEiF il KR4

ks
fmax.s fd, fs1, fs2
1k
if(fs1 >= £s2)
fd « fsl
else
fd « fs2
PATELBR :
M mode/S mode/U mode
S
eI (e
SoMbR L :
T RIRSAL NV
AR

31 25 124 2019 1514 12 {11 76 0
0010100 fs2 fs1 001 fd 1010011

14.4.18 FMIN.S—— YUk EETE S U/ M54

37
fmin.s fd, fs1, fs2

Pefi:
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if(fs1 >= £s2)
fd « fs2
else
fd « fsl
PATEUR :
M mode/S mode/U mode
LA
el
B
PR NV
Ak

31 25 24 20:19 15:14 12 ;11 7 6 0
0010100 fs2 fs1 000 fd 1010011

14.4.19 FMSUB.S— YRS PEvE b3k 2 Ikis A

ik
fmsub.s fd, fs1, fs2, £s3, rm
1k
fd « fs1*fs2 - fs3
PATHLBR :
M mode/S mode/U mode
S
eI (RS
AL AN A
VR RS B NV/OF /UF/IX
LK
rm PRE i AR
e 37 b000: T EETE A, MWL TES fmsub.s fd,fsl, fs2, fs3, rne,
e 37 b001: [MZESA, XNV 4I5S fmsub.s fd,fs1, fs2, fs3, rtz.

e 37 b010: [MMITLHEFEA, XN TS fmsub.s fd,fs1, fs2, fs3, rdn,
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37 b011: [AIETIFE A, SNV IIL4TE4 fmsub.s fd,fs1, fs2, fs3, rup.
AT R EE A, XV 4RT5 4 fmsub.s fd, fs1, fs2, fs3,rmm.

37 b100:
37 bl01:
37 bll10:

3’ blll:

4~ fmsub.s fd,fs1, fs2, fs3,

AR, A IZHRD
AR, A m IR
SR, RYETFE PR A A fost Y rm RRPRE AR, XIS 4

XUANTIE Zi%

AR
31 27126 25i24 2019 15114 12111 0
fs3 00 fs2 fsl rm fd 1000111
14.4.20 FMUL.S— kS R e v A

nik:

fmul.s fd, fs1, fs2, rm

B

fd « fsl1 * fs2

PATALRR :

M mode/S mode/U mode

o,
i

£ | S

SO b A

P AUIRAS (L NV/OF /UF/NX

Bl

rm HEE AR

37 b000:
37 b001:
37 b010:
37 b011:
3’ b100:
3’ bl01:

3’ bll1O0:

MO R A, X AE RS fmuls fd, fs1, fs2, rne,
MESA, VAL ATES fmuls fd, fs1, 2, rtz.
AT E A, XNPNCHTE S fmul.s fd, fs1, £s2, rdn.
IETCIF A, M AESRHE 4 fmul.s fd, fs1, fs2, rup.
WO KRB A, AL H$E S fmul.s fd, fs1,£52, rmm,

AWM, A ZHm
AR, A B BZmD
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o 37 blll: ZhESEA, MHFE AR AR fost FRY rm (R DRE B AR, XY BIE SR

4 fmul.s fs1,fs2,
TRARA:

31 25 24 20:19 15:14 12 :11 76 0
0001000 fs2 fsl rm fd 1010011

14.4.21 FMV.W.X— R 56814

ks
fmv.w.x fd, rs1
Hffe:
fd[31:0] « rs[31:0]
£d[63:32] « 32° D
PATEUR :
M mode/S mode/U mode
LT
eI
SOMbR AL :
v
AR

31 25 i24 20:19 1514 12 11 7 i6 0
1111000 00000 rsl 000 fd 1010011

14.4.22 FMV.X.W—— SIS 8 ite isi6 4

ik

fmv.x.w rd, fsl
Pfiz:

tmp[31:0] « fs1[31:0]

rd + sign_extend(tmp[31:0])
PATELFR :

M mode/S mode/U mode

o,
S
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PEEIE
SO b
7e
AR

31 25 :24 20

19

1514

12

XUANTIE Zi%

1110000 00000

fsl

000

rd

1010011

14.4.23 FNMADD.S—— ks ey s e B 4 4

ke

fnmadd.s fd, fs1, fs2, fs3, rm
B

fd «-( fs1*fs2 + fs3)
PATALBR :

M mode/S mode/U mode
S

PR R
S bR 0

RS NV/OF /UF/IX
Bl

rm JE # AR

e 37 b000: LB A, MVEC4IE2 famadd.s fd,fs1, fs2, fs3, rne.
e 37 b001: [MES/A, SNV HFES famadd.s fd,fs1, fs2, £s3, rtz,

e 37 b010: |[MMMTFEAN, SN HTES fmadd.s fd,fs1, fs2, fs3, rdn.

o 37 bO11: MIETLIFEA, XML $ES mmadd.s fd,fs1, fs2, fs3, rup.

e 37 b100: Fiirim KES A, MW 4T52 famadd.s fd,fs1, 52, fs3, rmm,

o 37 bl0l: FRMM, Ao HIZHmL.
o 37 b110: FARMH, AHHZHL.
« 37 bl11: ZhESEA, MHEF SRR fost Y rm (DR BRE B AR, XM

4> fnmadd.s fd,fs1, fs2, fs3.

AR
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31 2726 25i24 2019 1514 12:11 7i6 0
fs3 00 fs2 fsl rm fd 1001111

14.4.24 FNMSUB.S—— kS EETE i e B kI iR 4

ik

fnmsub.s fd, fs1, fs2, £s3, rm
1R

fd « -(fs1*fs2 - £s3)
PATEUR :

M mode/S mode/U mode
L E

el
2L F R DA

PRI (L NV/OF /UF/IX
B

rm PE i AR

* 37 b000: SR A, XML HE4 fmsub.s fd,fsl, fs2, fs3, rne.
* 37 b00L: A, XA A1H4< mmsub.s fd,fs1, £s2, fs3, rtz.

37 b010: [N, SV ICgFES fmmsub.s fd,fs1, fs2, fs3, rdn,
37 bOLL: ARG A, X AYICSH$E < fumsub.s fd fs1, fs2, fs3, rup.
37 b100: LTI RMEE A, RVHHLHTES famsub.s fd,fs1, fs2, fs3, rmm.
37 bl0L: ARG, A hIZm .
37 b110: FARMM, Ao B IZmD .
37 blll: ZhaSe A, WRIEIT S H 278 fosr B rm 7R P £y AR, %R I 448
4> fnmsub.s fd,fs1, fs2, fs3,
Ak

31 27 126 2524 20i19 15114 12:11 716 0
fs3 00 fs2 fsl rm fd 1001011

14.4.25 FSGNJ.S—R)EIF LA STIEATR S

itk
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fsgnj.s fd, fs1, fs2
Bffe:

£4[30:0] « £51[30:0]

fd[31] « f£s2[31]

£A[63:32] « 327 LA
PATEUR :

M mode/S mode/U mode

XUANTIE Zi%

LAt

e

SR b A o ¢

7o

BRI

31 25 124 20:19 15:14 12 i11 76 0
0010000 fs2 fs1 000 fd 1010011
14.4.26 FSGNJN.S——HURSRETE LTS IURTEA AR 2

ik

fsgnjn.s fd, fs1, fs2

Bt

£d[30:0] « fs1[30:0]

fd[31] « ! £s2[31]

£d[63:32] « 32" hiFfE

AT

M mode/S mode/U mode
LT

eI
SOMbR AL :

7

AR

31 25 i24 20:19 15:14 12 i11 7 6 0
0010000 fs2 fsl 001 fd 1010011
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ik
fsgnjx.s fd, fsl, fs2
Heffe:
£fd[30:0] « £s1[30:0]
fd[31] « fs1[31] ~ fs2[31]
fd[63:32] « 32’ hfffiffff
PATHLR :
M mode/S mode/U mode

14.4.27 FSGNJIX.S— ks iR G2 Bk

AL

XUANTIE Zi%

S
i & 5
Bl
%
RA A
31 25 24 2019 15:14 12 (11 0
0010000 fs2 fs1 010 fd 1010011

14.4.28 FSQRT.S— kSRS IF i fs

ik

fsqrt.s fd, fsl, rm
1k

fd « sqrt(fsl)
PATEUR :

M mode/S mode/U mode
S

et 5
SOMbR L :

TERUIRAS AL NV/NX
Be:

rm PR i AR

,%
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* 37 b000: BEUTI MR A, XMW IEHTE S fsart.s fd, fs1,rne
+ 37 b00L: M A, MVHLHTES fsqrt.s fd, fsl,rtz
o« 37 b010: [FATCIFERA, MR TES fsqrt.s fd, fs1,rdn
o 37 bO11: [MIETHFEA, MWL TE4 fsqrt.s fd, fs1,rup
o 37 b100: AT MIRIEE A, X FNCHFE S fsqrt.s fd, fs1,rmm
o 37 blOL: BRI, Ao HiZgwig .
« 37 b110: AR, Az,
o 37 bl1l: FhSEA, WP AR fost Y rm (R PeE R AR, R I S g
4 fsqrt.s fd, fsl.
i

31 25 24 20:19 15:14 12 11 7 6 0
0101100 00000 fs1 rm fd 1010011

14.4.29 FSUB.S— kP ik 354

ik
fsub.s fd, fs1, fs2, rm
Pt
fd « fs1 - fs2
PATLRR :
M mode/S mode/U mode
S
& S
SO b A
PRSI NV/OF/NX
Bl
rm PRE T AR
e 37 b000: FEITEEEEA, XNV TE2 fsub.fd, fs1,fs2,rne
« 37 b001: [T, RMAYLHTES fsub.s fd, fs1,fs2,rtz
« 37 b010: [FATHEA, MWL HTES fsub.s fd, fsl,fs2,rdn
o 37 bOL1: [MIETGF A, XFWIILTE 2 fsub.s fd, fs1,fs2,rup
o 37 b100: AT RAEEA, XA HES fsub.s fd, fs1,£52,rmm
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o 37 bl01: FARMM, AHIZH.
o 37 b110: FARMN, AHHZHL.

o 30 UL BEAA, AR o 1) (ORPUES AR, XER LS
4 fsub.s fd, fs1,fs2,

31 25 24 20:19 15:14 12 111 7 6 0
0000100 fs2 fsl rm fd 1010011

14.4.30 FSW——HuREig Sl fe ki 4
ik
fsw £s2, imm12(rsl)

i
address<—rsl+sign__extend(imm12)

mem|(address+31):address] < £s2[31:0]

PATELBR :
M mode/S mode/U mode
S
FAETR 2 ARN U R A . AEIR VT AR . AR TR 5 . AR AN
TRARA:
31 25 124 2019 15:14 12 111 7 i6 0
imm12[11:5] fs2 rsl 010 imm12[4:0] 0100111

14.5 Fita¢ A-5 D A ARE
PLFEXE C910 S2Hii RISC-V D 4548 BLAASIR , ARHEAMIT8 N 32 7, 14 SC7 B HE
51,

24 mstatus.fs==2" b00 K}, PATARTIA LA LIRS R, 24 mstatus.fs 1= 27 b00 B, $#fT
AT EFEA 5 mstatus.fs B 27 bll,

14.5.1 FADD.D— XU PETF Sm s 4

ke

fadd.d fd, fs1, fs2, rm
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s
fd « fs1 + fs2

A AL :

M mode/S mode/U mode

S
A 58

SR b A o ¢

P HCIRAS B NV/OF /NX

XUANTIE Zi%

el
rm P g B AR
+ 37 b000: i mEEE A, XV ACHHE S fadd.d fd, fs1,fs2,rne
o 37 b001: A A, MW I52 fadd.d fd, fs,fs2,rtz
e 37 b010: [MMTIFEA, SN TS fadd.d fd, fs1,fs2,rdn
+ 37 bO11: [MIETLFHEA, XWICHTE S fadd.d fd, fs1,fs2,rup
« 37 b100: FEAHAMER A, XA 4$E4 fadd.d fd, fs1,fs2,rmm
o 37 b101: BERMEH, Ao Iixgmis.
« 37 b110: BARMEMH, AHIH%GmG.
o 37 bI1L: FhEH A, WRIEF SR T fost Y rm ARPE & AR, XV AL gh 5
4 fadd.d fd, fs1.fs2,
AR
31 25 i24 2019 15:14 12 i11 7 6 0
0000001 fs2 fs1 rm fd 1010011

14.5.2 FCLAS
ik
fclass.d rd, fsl

B if (fs1 =-In
rd < 64’

S.D—XURBEHF 5 AR 2

f)
hi

if ( fs1 = -norm)

rd < 64’

h2

if ( fs1 = -subnorm)
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rd «+ 64 h4
if ( fs1 = -zero)
fd + 64’ h8

if ( fs1 = +Zero)

rd « 64’ hl10

if ( fs1 = +subnorm)

rd « 647 h20

if ( fs1 = +norm)

rd + 64’ h40

if (fs1 = +Inf)

rd < 64 h80

if ( fs1 = sNaN)

rd < 64 h100

if ( fs1 = gNaN)

rd < 64’ h200
PATELBR :
M mode/S mode/U mode

LT

SRR

e ant]

M b

T

AR

31

25

19

15

14

12

XUANTIE Zi%

1110001

00000

fsl

001

rd

1010011

14.5.3 FCVT.D.L—AfF 5 KRR BOBURT B T B G 4

ks

fevt.d.l fd, rs1, rm

B

fd + signed_long_convert_to_ double(fsl)
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PATELBR :

M mode/S mode/U mode
LAk

eI (e a
b

P RRA AL NX

B

rm JGE B AR

o 37 b000: it MEE A, XML gTE S fevt.d.l fd,rsl,rme.,

e 37 b001: [ESHA, XNV 4TS fevt.d.l fd,rsl rtz,

e 37 b010: [MTCHFEA, XN IRTES fevt.d.l fd,rsl,rdn,
e 37 bO11: MIETFFH/A, XMWIHLHFES fovt.d.] fd,rs1rup.
e 37 b100: FLRAEE A, FNVE4IE2 fevt.d] fd,rsl,rmm,

o« 37 bl01: FARMH, ASHIZH.
o 37 b110: EARMM, A&HII%gY .
o 37 bl1l: ZhEEA, MHFE AR AT AT fost Y rm (R PRE B AR, X AIE SR

4 fevt.d.l fd, rsl.
AR

31 25 24

20

19

15

14

12

11

XUANTIE Zi%

1101001 00010

rsl

rm

1010011

14.5.4 FCVT.D.LU—Jcf¥'5 KA R HOBURS L7 i R &

ik
fevt.d.lu fd, rsl, rm

Pefiz:

fd + unsigned_long_ convert_to_ double(fsl)

PATEUR :
M mode/S mode/U mode

[ =)
JTin e

£ VS

SR b A o *
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P RURES AL NX

B

rm PE AR

31

37 b000:
37 b001:
37 b010:
37 b011:
3’ b100:
3’ bl01:
3’ bl10:

3’ blll:

T ARG A, XY IETE 4 fovt.ddu fd,rsl,me.

EE A, XYL ATE S fovt.dlu fd,rsl rtz,

MHAIEE A, SNV ALgTES fovt.d.lu fd,rsl,rdn,

WIETEIT A, WSR-S fovt.d.lu fd,rs1rup.

W RREEA, M HCHES fovt.d.lu fdrs1,rmm,
AR, A% mG.

BARMEH, Ao h Iz .

AASEA, MRIETF AR R A fosr HHEY rm SR PE & AR

4 fevt.d.lu fd, rsl.

AR

25 :24 20:19 1514 12 11 76

XUANTIE Zi%

, XTI S A

1101001

00011 rsl rm fd

1010011

14.5.5 FCVT.D.S—— MR TF A SRR BETF SR 4

inik:

fevt.d.s fd, fsl

B

fd + single_ convert_to_ double(fs])
PATBLR :
M mode/S mode/U mode

o,
L

£ | VS

SO b

Je

RA A

31

25 124 20:19 15:14 12 111 7 i6

0100001 00000 fs1 000 fd

1010011
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14.5.6 FCVT.D.W—ARF SR B BOBUR L 77 mi AR &

ik

fevt.d.w fd, rsl
1k

fd « signed_int_ convert_ to_ double(fs1)
PATEUR :

M mode/S mode/U mode
S

e |
AL N A

7

FA KA

31 25 i24 20:19 15:14 12 11
1101001 00000 rsl 000 fd 1010011

~
(9]
o

14.5.7 FCVT.D.WU—JAF 'S R OB 7 B 15 4

ik

fevt.d.wu fd, rsl
Heffe:

fd « unsigned_int_ convert_to_ double(fs1)
PATHRLBR :

M mode/S mode/U mode
S

eI (RS
AL N A

oW
AR

31 25 :24 20:19 15:14 12 111 7 6 0
1101001 00001 rsi 000 fd 1010011
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14.5.8 FCVT.L.D—XUR BT SEAHRAT 775 KR RLR 4

EHTE
fevt.ld rd, fs1, rm
TR
rd « double_convert_to_signed_long(fs1)
PATHLR :
M mode/S mode/U mode
S
e[ R T
SEMbR & :
7 RRASHL NV/NX
Bl
rm e i AR
« 37 b000: Wiz fEEd A, XA g45 2 fevt.ld rd,fs1,rne,
e 37 bOOL: [ A, MR IS4 fovtld rd fslrtz,
e 37 b010: [MMATFEFHEA, SNIILHmTES fevt.ld rd,fs1,rdn.
37 bO11: [ IETCHFHA, MM g$5 4 fevt.ld rd,fs1,rup.
37 b100: FhikI RIERE A, XA HTE 4 fevt.ld rd,fs1,rmm.
37 b101: BARMH, A% .
37 b110: FARMHAl, AL IZRL.
37 b1l ZhaSEA, RIEF RS TR fosr Y rm 7R P E B AR, X I g di
4 fevt.ld rd, fs1.
AR

31 25 124 2019 15:14 12 /11 76 0
1100001 00010 fs1 rm rd 1010011

14.5.9 FCVT.LU.D—AUKGEE IR MR JCAF 5 KRR A

ik
fevt.lu.d rd, fsl, rm

Pfi:
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rd < double_convert_ to_ unsigned_ long(fsl)

PATELUR :

M mode/S mode/U mode
LT

e | S
SO b A

TP AR [ NV/NX
B

rm FLE AR

o 37 b000: WLiLEEE A, XVECS$E4 fovt.ud rd,fsl,rne.,

e 37 b001: [T/, SN HIES fevt.lu.d rd,fsl,rtz,
e 37 b010: [ TLHEFEA, XN 4TS fevt.lu.d rd,fsl,rdn,
e 37 bO11: [MIETFFEA, SN HTES fevt.lud rd, fs1,rup.

e 37 b100: ik RESA, SN HIE2 fevt.lu.d rd,fsl,rmm,

e 37 bl01l: BRMH, A& IizgmL.
o 37 b110: FARMH, A& HIizgmiy.
o 37 blll: FIESH A, MIEFESIEGI TR fosr B rm Ak E S/ AR, X R gnTE

4 fevt.lu.d 1d, fsl.
AR

31 25 :24

20

15:14

11

XUANTIE Zi%

1100001

00011

rm

1010011

14.5.10 FCVT.S.D——RURTBEFF R IR ARG LT SR 4

ik
fevt.s.d {d, fsl, rm

B

fd + double__convert_to_single(fs1)

PATEUR :
M mode/S mode/U mode
S

& | VS
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AL PN Y

AR NV/OF /UF /NX
Bl

rm P E A AR

o 37 b000: FEATMHEE A, X ALHFES fovt.s.d fd,fs1rne.
e 37 b001: (A A, MVANCHTES fovt.s.d fd,fsl,rtz.

e 37 b010: [MMILHEFEAN, MNVIILIIES fevt.s.d fd,fs1,rdn.
o 37 bO11: MIETLIGFEA, XML $ES fevt.s.d fd,fs1,rup,

e 37 bl00: FiTH KMEEA, XMWALIRTIES fevt.s.d fd,fs1,rmm,

o« 37 bl01: FARMM, AHIZH.
o 37 b110: FARM, AHIZHL.

XUANTIE Zi%

« 37 bl11: ZhESEA, MIEF SRR fost P rm (DR BRUE B AR, XIS 4

4 fevt.s.d fd, fsl.

RARE A

31 25 :24 20:19

15

14

12

0100000 00001 fs1

rm

fd

1010011

14.5.11 FCVT.W.D——XUKS BT s e e i AT 7 5 1 e 4

ik
fevt.w.d rd, fs1, rm
1k
tmp < double_ convert_ to_ signed_ int(fs1)
rd«sign_ extend(tmp)
PATELRR :
M mode/S mode/U mode
S
€| S
SOMbR AL :
PRSI NV/NX
Be:
rm PE AR
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o 37 b000: LT MBEa A, XA SHES fevt.w.d rd,fs1,rne,

e 37 b001: [FES/A, SNV HIES fevt.w.d rd,fsl,rtz,

« 37 b010: [T EA, MHVAL 485 fovt.w.d rd fsl,rdn.

« 37 bO11: [MIETEFF A, XFWIILHTES fovt.w.d rd,fsl,rup,

+ 37 b100: FEIMKMEHA, XML HTES fevt.w.d rd,fs1,rmm,

o 37 blOL: BRI, Ao HiZgwig .

« 37 b110: AR, Az,

o 37 bl11: ZhESE A, WRIFIF S ZEAE fost HAY rm SER o sE By AR, X I 2 45

2 fevt.w.d 1d, fsl.
ESTES

31 25 124 20:19 1514 12 11 76 0
1100001 00000 fs1 rm rd 1010011

14.5.12 FCVT.WU.D—XUKS B 77 0 S R AT S miig A

ifik:
fevt.wu.d rd, fsl, rm
i
tmp <+ double_ convert_to_unsigned_ int(fsl)
rd«sign_ extend(tmp)
PATELFR :
M mode/S mode/U mode
S
et o
S
7 RIRSAL NV/NX
B
rm PR i AR
e 37 b000: T MBEE A, XA SRHES fevt.wu.d rd,fsl,rne,
e 37 b001: [FES/A, NNV HFES fevt.wu.d rd fsl,rtz,
e 37 b010: MHILTFHA, MWL HFES fevt.wud rd,fs1,rdn.,

e 37 bO11: [AIIETT A, MWL HTES fevt.wu.d rd,fs1,rup.
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e 3’ bl00:
e 37 bl01:
« 37 bllo0:

e 37 blll:

LT m RS A, SV L4354 fevt.wu.d rd,fs1,rmm.,
BARMH, A Bz .
BARMH, A hIizgms.

XUANTIE Zi%

S/, MRFE SIER A fost T rm (7R PUE B AR, XA 4T

A fevt.wu.d rd, fsl,

RARE A
31 25 {24 2019 15:14 12 :11 7 i6 0
1100001 00001 fs1 rm rd 1010011
14.5.13 FDIV.D—AURSEE i bR 454
ik
fdiv.d fd, fsl, fs2, rm
E(EE
fd + fs1 / fs2
A TRLRL :
M mode/S mode/U mode
S
E | R
MR :
77 RURE L NV/DZ/OF /UF /NX
Bl
rm P i AR
« 37 b000: FRAEEEA A, ST MITHTES fdiv.d fd, fs1,fs2,rne.
e 37 bO0L: [ABAA, SHWVANCHTE4 fdiv.d fd, fs1,fs2,rtz.
e 37 b010: [TATEZFE A, WA 4154 fdiv.d fd, fs1,fs2,rdn.
o 37 bO11: MIETLFFHA, MWL IES fdiv.d fd, fs1,fs2,rup.
e 37 b100: gL la KIEE A, XA Za$E4 fdiv.d fd, fs1,fs2,rmm.
o 37 b101: BARMH, AohIi%gmis.
o 37 b110: BAMH, A%,
o 37 b11L: FhSHA, IR SRR AR fost Y rm RLEPeE 5 AR, XI5 45

4 fdiv.d fd, fs1,fs2,
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AR A

31 25 i24 20:19 15:14 12 111

XUANTIE Zi%

0001101 fs2 fsl rm

fd

1010011

14.5.14 FEQ.D—AUKSPE iR S bL i 25354

nik:
feq.d rd, fs1, fs2
1R
if(fs1 == f£s2)
rd + 1
else
rd «+ 0
PATEUR :
M mode/S mode/U mode
S
Tk S
SR b A o *
AR

31 25 24 20:19 15:14 12 11

WAL NV

1010001 fs2 fsl 010

rd

1010011

14.5.15 FLD—AUKSEE R mimik a4

ke
fid fd, imm12(rs1)
Pfi:
address<rsl+sign extend(imm12)
fd[63:0] <+ mem][(address+7):address]
PATALRR :
M mode/S mode/U mode

LT
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INEAE AR TFUT AR . INEAEL VI R 5 . R s RA R . ARAE R
SOMbR A
T
AR
31 20 19 15014 12111 76 0

imm12[11:0] rsl 011 fd 0000111

14.5.16 FLE.D—AURE S LB TS T4

inik:
fle.d rd, fsl, fs2
1k
if(fs1 <= £s2)
rd « 1
else
rd «+ 0
PATHLRR :
M mode/S mode/U mode
e
eI
2L Fr R DA
PERURSAL NV
AR

31 25 24 20:159 15 :14 12 11 7 6 0
1010001 fs2 fs1 000 rd 1010011

14.5.17 FLT.D—RUSRETE LB D T4
Wik
fit.d rd, fsl, £s2

Ptz
if(fs1 < fs2)

rd « 1
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else
rd < 0

A AL :

(openc910)

M mode/S mode/U mode

S
A 58

SR b A o ¢

P RRESAL NV

RARK:

31

25 i24 20

1514

12

11

XUANTIE Zi%

1010001

fs2

fsl

001

rd

1010011

14.5.18 FMADD.D—XUk; e TE 3 2 nig A

ik

fmadd.d fd, fsl
1k

fd « fs1*fs2 +

AL :

, fs2, 83, rm

fs3

M mode/S mode/U mode

S
TeiEds o

SOMRbR AL :

I AURES B NV/OF /UF /IX

TLIE
rm PEE AR

FaW

o 37 b000: il EEE A, KV ICHTES fmadd.d fd,fs1, fs2, 83, rne.

e« 3’ b001:
e 3’7 b010:

e« 37 bO11:

mZEa A, SNMACTE4 fmadd.d fd,fs1, fs2, fs3, rtz.

A TLITEA, MBI TE4 fmadd.d fd,fs1, fs2, fs3, rdn.
MIETLE A, SV 4T52 fmadd.d fd,fs1, fs2, fs3, rup.
e 37 b100: ikl KAER A, NI gTES fmadd.d fd,fs1, fs2, fs3, rmm.
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o 37 bl01: FARMM, AHIZH.
o 37 b110: FARMN, AHHZHL.
« 37 bl11: ZhESEA, MRIEF SRR fost Y rm (DR BUE B AR, RIS 4

4 fmadd.d fd,fs1, fs2, fs3,

AR

31 2726 25i24 20;19

XUANTIE Zi%

fs3 01 fs2

fs1

fd

1000011

14.5.19 FMAX.D—XUk; Bev7 i U KR 2

ik
fmax.d fd, fs1, fs2
Bl
if(fs1 >= £s2)
fd « fsl
else
fd « fs2
PATEUR :
M mode/S mode/U mode
S
eI
SOMbR AL :
PERARELL NV
RAREA:

31 25 24 20i19

15:14 12 111

0010101 fs2

001

fd

1010011

14.5.20 FMIN.D—AUKS BETR S U /M52

ifik:

fmin.d fd, fs1, fs2
1k

if(fs1 >= £s2)

WWW.XTIrvin.cn

203

© MNP RIMARGEARA R BALHTAH



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

fd « fs2
else
fd « fsl
PATELBR :
M mode/S mode/U mode
S
eI (e a
2201 E N A
T RIREAL NV
AR

31 25124 20:19 15i14 12111 76 0
0010101 fs2 fsl 000 fd 1010011

14.5.21 FMSUB.D—XUKSEETR L 20454

ks
fmsub.d fd, fs1, fs2, fs3, rm
1R
fd « fs1*fs2 - fs3
PATEUR :
M mode/S mode/U mode
LAt
e
2L Fr R DA
P RUIRAS 2 NV/OF /UF/IX
Bem:
rm PRE T AR
37 b000: FATIEEAE A, XA FES fmsub.d fd, fs1, fs2, fs3, rne.
e 37 b001: B/ A, XML HES fmsub.d fd, fsl, fs2, fs3, rtz.
o 37 b010: MATIH A, XA 4$E4 fmsub.d fd, fs1, fs2, fs3, rdn,

e 37 bO11: [MIETLHFEA, XN dMTES fmsub.d fd, fs1, fs2, fs3, rup.
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e 3’ bl00:
e 37 bl01:
« 37 bllo0:

e 37 blll:

AT EE A, XV 4354 fmsub.d fd, fs1, fs2, fs3, rmm.,
BARMH, A Bz .
BARMH, A hIizgms.

BN, MIFE SR A fost Y rm AR PE B AR,

4 fmsub.d fd, fs1, fs2, fs3,

RAR:

31

27126 25i24 20119 15:14 1211 76

XUANTIE Zi%

P VA URIMETE I

fs3

01 fs2 fsl rm fd

1000111

14.5.22 FMUL.D—AUKSBETR iR 1454

ik

fmul.d fd, fs1, fs2, rm

Pefiz:

fd « fs1 * fs2
PATELBR :
M mode/S mode/U mode

LT

TS5

SOMbR AL :
AR NV/OF /UF /NX

B

rm PE # AR

« 37 b000:

¢ 3’

¢ 3’

¢ 3’

b001:
b010:
b011:
b100:
b101:
b110:

b111:

BT RS A, XL E$E4 fmul.d fd, fs1, fs2, rne,
EEA, XWACA T fmul.d fd, fs1, 82, rtz.

TS A, WA ES fmul.d fd, fs1, fs2, rdn.,
WIETETT A, WA $E S fmul.d fd, fs1, £s2, rup.

T RMER A, XV AICTE 4 fmul.d fd, fs1, fs2, rmm.
AR, AemHZmG.

AR, A% .

AT, AT SR 27 fost WY rm (7R P e Ay AR

A fmul. fd, fs1,fs2,

. ML S i
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AR A

31 25 {24 20:19 15:14

12

11

XUANTIE Zi%

0001001 fs2 fsl

rm

fd

1010011

14.5.23 FMV.D.X— AU EETR S B 5154

inik:
fmv.d.x fd, rsl
Pt
fd¢— rsl
PATEUR :
M mode/S mode/U mode
S
eSS
SR b A o *
7o
Bew:
A B0 B A A A
AR

31 25 124 20:19 15:14

12

11

1111001 00000 rsl

000

fd

1010011

14.5.24 FMV.X.D—XUKG IS i 5 164
ik
fmv.x.d rd, fs1
efe:
rd¢« fsl
PATALIR
M mode/S mode/U mode
S
E| R

SO b A

WWW.XTIrvin.cn 206

© MNP RIMARGEARA R BALHTAH



Z§k C910 HRPFM (openc910)

XUANTIE Zi%

T
BEWI:
PF R s 2 B A A AT 4
AR
31 25 24 20119 15114 12111 0
1110001 00000 fs1 000 rd 1010011

fnmadd.d fd, fsl, fs2, fs3, rm
Pfi:

fd «-( fs1*fs2 + fs3)
PATEUR :

M mode/S mode/U mode
S

& S
2L E A

RS NV/OF /UF/IX
Bew:

rm FLE AR

o 37 b000: Bk EEE A, XML H$E4 fimadd.d fd, fs1, fs2, fs3, me.
e 37 b001: & A, XML S354 mmadd.d fd, fs1, fs2, fs3, rtz,
e 37 b010: ML EA, XN 4TSS mmadd.d fd, fs1, fs2, fs3, rdn,

e 37 bO11: [MIETLHEFEA, XN MTES famadd.d fd, fs1, fs2, fs3, rup.

14.5.25 FNMADD.D—XUKSEEv7 i e 2 i fids 4

37 b100: AT KME/A, XML LHHES mmadd.d fd, fs1, fs2, fs3, rmm.
« 37 b101: BARMEM, Az .
o 37 b110: R, A h LT .
o 37 bI1L: BhESEA, WIRF SR AR fosr Py rm AR dsE Ay AR, RV BT 4 15

4> fnmadd.d fd,fs1, fs2, fs3,
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31

27

26 25

20

19

15

14

12

XUANTIE Zi%

fs3

01

fs2

rm

fd

1001111

14.5.26 FNMSUB.D— WUk 7 i o 2k 54

inik:

fnmsub.d fd, fs1, fs2, fs3, rm

(e
fd « -(fs1*fs2 - £s3)
PATEUR :
M mode/S mode/U mode
S
IEEIRS W
RO A :
PERARESL NV/OF /UF/IX
A E
rm g i AR
o 37 b000: FirmEEE A, MW 4154 famsub.d fd, fs1, s2, fs3, rne,
o 37 b001: [FTHA, XML LHES mmsub.d fd, fs1, fs2, fs3, rtz.
+ 37 b010: [T HA, MWL HTES famsub.d fd, fs1, fs2, fs3, rdn.
o 37 bO11: [MIETEHHA, MWL TE4 fimsub.d fd, fs1, fs2, fs3, rup.
o 37 b100: FAT M KIEE A, KW AFRNCHHES famsub.d fd, fs1, fs2, fs3, rmm.
« 37 bl01: BRMEMH, AHHixgmiG.
o 37 b110: BARMEM, AHHiZgmiL.
o 37 bl1L: BhSAA, WRYETE ISR 2FAEE fost I rm AP E R AR, X AT S 45

4 fnmsub.d fd fs1, fs2, fs3,

AR
31 27126 25i24 2019 1514 12111
fs3 01 fs2 fs1 rm fd 1001011
14.5.27 FSD—XURS TR AR IR A
Wik
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fsd fs2, imm12(rsl)

B
address«rsl+sign_extend(imm12)
mem|(address+63):address] + £$2[63:0]

PATELBR :

M mode/S mode/U mode
TR AR FFUT M S8 . AR e @A R AN . AP @ T R w . AR 7w
AR

31 25 124 20119 15114 12111 7
imm12[11:5] fs2 rsl 011 imm12[4:0] 0100111

a
o

14.5.28 FSGNJ.D— AU R S SRS

ik

fsgnj.d fd, fs1, fs2
Bt

£d[62:0] « £s1[62:0]

fd[63] « fs2[63]
PATEUR :

M mode/S mode/U mode
LT

eSS
SR b o ¢

Te
AR

31 25 24 20:19 1514 12 11 7 6 0
0010001 fs2 fs1 000 fd 1010011

14.5.29 FSGNJIN.D—AUKSEEIF A S U ARG S

ik

fsgnjn.d fd, fs1, fs2
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Pt
fd[62:0] « 1s1[62:0]

£d[63] « £s2[63]

XUANTIE Zi%

PATEUR :

M mode/S mode/U mode
S

eSS R
SOMbR L :

b

RARE A

31 25 24 20:19 15:14 12 11 7 6 0
0010001 fs2 fs1 001 fd 1010011
14.5.30 FSGNJX.D—RUKGBETR R 9 i Afi 4

fsgnjx.d fd, fs1, fs2
e

£d[62:0] « fs1[62:0]

fd[63] « fs1[63] ™ £s2[63]

BUTRLAL:

M mode/S mode/U mode

S

eI

SOMbR AL :

7o

RARK:

31 25 :24 2019 15:14 12 i11 7 .6 0
0010001 fs2 fs1 010 fd 1010011
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14.5.31 FSQRT.D—RAUS TR ST i $64

EHTE
fsqrt.d fd, fs1, rm
TR
fd « sqrt(fs1)
PATHLR :
M mode/S mode/U mode
LA
e[ R T
SEMbR & :
7 RRASHL NV/NX
Bl
rm e i AR
« 37 b000: Wik EEf A, XA gn4E % fsqrt.d fd, fs1, rne.
« 3 b00L: [EAA, WHH GR84S fsqrt.d fd, fs1, rtz.
o 37 b010: [ATLIFHEA, XMMANLHRTES fsqrt.d fd, fs1, rdn.,
37 bO11: [aIETCEFHA, MM gTe 4 fsqrt.d fd, fs1, rup.
37 b100: Fhik[RMERE A, X ALHTE 4 fsqrt.d fd, fs1, rmm.
37 b101: BARMH, A% .
37 b110: BARMH, A hIiZgmiG.

o 37 bl1l: FEHmA, MRS A fosr Py rm Ak P0E & AR, WAL 248
4 fsqrt.d fd, fsl,

31 25 24 20:19 15:14 12 111 7 i6 0
0101101 00000 fs1 rm fd 1010011

14.5.32 FSUB.D— UG EEIR AR A

ik
fsub.d fd, fs1, fs2, rm

i
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fd « fsl - fs2
PATEUR :
M mode/S mode/U mode
T &5
b
FEAURA B NV /OF /NX
-
rm FLE AR
o 37 b000: FEATIMIEEE A, XA 4TE4 fsub.fd, fs1, 52, rne.
e 37 b001: [Ty A, XA TES fsub.d fd, fs1, fs2, rtz,
o 37 b010: [AITTETFHA, SN ITES fsub.d fd, fs1, £s2, rdn.
e 37 bO11: [MIETFFEA, SHNIILTE4 fsub.d fd, fs1, £s2, rup.
e 37 bl00: BRI A, X ACHHTES fsub.d fd, fs1, fs2, rmm.
o 37 blol: BREH, Ao Ii%sgmid.
o 37 b110: FRMA, A HBIZH.
o 37 blll: FhESEmA, MR SIEH FAEe fost FPAY rm ARz & AR, W R AYIC 9045
% fsub.dfd, fs1, fs2.
oA

31 25 i24 20:19 1514 12 (11 7 i6 0
0000101 fs2 fs1 rm fd 1010011

14.6 i A-6 C HAARIE

PATRZXT €910 LB RISC-V C 50 MRMAE, AR A0 16 A7, $5HLISCFREIUTHES -

14.6.1 C.ADD—A 52354
B
c.add rd, rs2

B

rd < rsl + rs2
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PATEUR :

M mode/S mode/U mode

%
B

rsl=rd!=0

rs2! =0

RARE A

15

13112411

100

rs1/rd

rs2

10

14.6.2 C.ADDI—A %5y WIEomikia 4

itk

c.addi rd, nzimm6

Pt

rd + rsl + sign_extend(nzimm6)

A AL :

M mode/S mode/U mode

_j}

(=N
JT

7o
Bl

rsl=rd!=0

nzimm6!=0

AR A

15

13

12111

6

2

000

rsi/rd

nzimmé6[4:0]

01

14.6.3 C.ADDIW—{§ 32 {if5 452 v WIEomks 4

itk

\—nzimmG[S]

XUANTIE Zi%
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c.addiw rd, imm6
i
tmp[31:0] « rs1[31:0] + sign extend(imm6)
rd +sign_ extend(tmp[31:0])
PATELBR :
M mode/S mode/U mode

7o
B
rsl=rd!=0
RA R
15 13{12{11 716 2i1 0
001 rs1/rd imm6[4:0] 01

L imme6[5]

14.6.4 C.ADDI4SPN——4 {3 BRI EHHIE 4

ik
c.addidspn rd, sp, nzuimm8< <2
Bt
rd < sp + zero_ extend(nzuimm8<<2)
PATELBR :
M mode/S mode/U mode
b
7o
Bem:
nzuimms8 != 0
rd Z G HREFHAR T
« 000 x8
« 001 x9

e 010 x10
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Z§k C910 HRPFM (openc910)

e 011 x11
e 100 x12
o 101 x13
o 110 x14
o 111 x15
AR

15 13i12 5i4 211 0
000 nzuimm8[3:2]7:4]|0]|1] rd 00

14.6.5 C.ADDI16SP—il 16 £ v ISR 5 EHE A

ke

c.addil6sp sp, nzuimm6< <4
B

Sp « sp + sign__extend(nzuimm6<<4)
PA AL :

M mode/S mode/U mode

[ S
Pt
"
AR
15 13i1211 76 2i1 0
011 00010 01
\— nzimme6[5] nzimr’r16[0|2|4:3|1]

14.6.6 C.ADDW—Ik 32 {ifi 5 ks
c.addw rd, rs2
$efi:
tmp[31:0] < rs1[31:0] + rs2[31:0]
rd «sign_extend (tmp|31:0])

AL :

XUANTIE Zi%
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Z§k C910 HRPFM (openc910)

M mode/S mode/U mode
LAt
Jo
e
rsl = rd
rd/rsl, 1s2 TR EAFLEILAI T
e 000: x8
e 001: x9
e 010: x10
e 011: x11
o 100: x12
o 101: x13
o 110: x14
o 111: x15

FARA:

15 1311211 1019 7i6 5i4 21 0

100 1] 11 rs1/rd 01 rs2 01

14.6.7 C.AND—¥f 554

ik

c.and rd, rs2
Pt

rd « rsl & rs2
PATALBR :

M mode/S mode/U mode
S

7o
Be:

rsl =rd

vd/rsl, vs2 G A AF AR

XUANTIE Zi%
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

e 000: x8

e 001: x9

e 010: x10
e 011: x11
o 100: x12
o 101: x13
e 110: x14

o 111: x15

15 13i{12i{11 10i9 76 5i4 2 i1 0
100 0| 11 rs1/rd 11 rs2 01

14.6.8 C.ANDI NALIE E R VASE i koo

c.andi rd, imm6
Heffs:
rd + rsl & sign_extend(imm6)
PATLRE :
M mode/S mode/U mode
LAt
7o
L
rsl =rd
rd/rsl ST AR AT
e 000: x8
e 001: x9
e 010: x10
o 011: x11
e 100: x12

e 101: x13
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

e 110: x14
o 111: x15
AR

15 13:12:11 10{9 76 211 0
100 10 rs1/rd imm6[4:0] 01

\—imm6[5]

14.6.9 C.BEQZ—2%TZH %54

ik
c.beqz rsl, label
Pefi:
if (rs1 == 0)
next pc = current pc + imm8<<1;
else
next pc = current pc + 2;
PATELBR :
M mode/S mode/U mode
LA
7o
Bem:
rsl i ORFF Al T
e (000: x8
o 001: x9
e 010: x10
o 011: x11
o 100: x12
o 101: x13
e 110: x14

o 111: x15
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Comeaiidl label 5 imm8
S A KL 1256 Hiik 23|
TRA R

15 13!12  10!9 716 211 0
110 rs1  |Imm8[6:5/1:0]4]] 01

\— imm8([7]3:2]

14.6.10 C.BNEZ

ISR ST

itk
c.bnez rsl, label
Pt
if (rs1 1= 0)
next pc = current pc + imm8<<1;
else
next pc = current pc + 2;
PATEUR :
M mode/S mode/U mode

o

S

7o

Be:

rsl GRfCERFFArArdn T
e 000: x8
e 001: x9
o (010: x10
o 011: x11
e 100: x12
o 101: x13
e 110: x14

o 111: x15
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Z§k C910 HRPFM (openc910)

42842 label 24 imm12

B2 Bk T S £256B Hihilk2s [H)

AR
15 13i12 10:9 716 2i1 0
111 rs1 | imm[6:5|1:014]| 01
Limm8[7|3:2]
14.6.11 C.EBREAK—Wisiig4
inik:
c.ebreak
Pt
7 W e I E AR A
PATEUR :
M mode/S mode/U mode
SR
bt
W 5
AR
15 13i12{11 716 2i1 O
100 1 00000 00000 10

14.6.12 C.FLD——ZS U mikis s

ik

c.fld fd, uimmb<<3(rsl)

Pefiz:

address < rsl+ zero_ extend(uimmb<<3)

fd +mem[address+T:address]

PATBLUR :

M mode/S mode/U mode

L

INERIE S AEXS T A A U7 S 5

J

XUANTIE Zi%
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Z§k C910 HRPFM (openc910)

Bl

rsl Gih QR FArardn T

« 000:

o 001:

e 010:

e 011:

« 100:

o 101:

o 110:

o 111:

x8

x9

x10

x11

x12

x13

x14

x15

fd gifCRAFAFAR AT

« 000:
o 001:
« 010:
e 011:
e 100:
o 101:
o 110:
o 111:
AR

15 13

£8

f9

f10
f11
f12
f13
f14

f15

12

10

9

6

54

011

rsl

fd

00

14.6.13 C.FLDSP—7 mi W ke m#k s 4

ik

c.fldsp fd, uimm6<<3(sp)

Pfiz:

|\uimmS[Z:O]

[uimm5[4:3]

address + sp+ zero_extend(uimm6<<3)

fd +mem[address+7:address]

XUANTIE Zi%
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

PATEUR :
M mode/S mode/U mode
LT
INERIRAEXS T S0 NGV B DR 5 . kAR DU 4 R
sk
15 13i12i11 6 2 0
001 fd uimm6[1:0|5:3] | 10

LuimmG[Z]

14.6.14 C.FSD—F W AE ks

ifik:

c.fsd fs2, uimmb<<3(rsl)

Pefiz:

address < rsl+ zero_ extend(uimmb<<3)

mem/[address+T7:address] +{fs2

PATLRR :

M mode/S mode/U mode

Phl
L

AR AR FF U R . AFEE VIR DR . 7

Bl

fs1 gt QR UI T

e 000:

o 001:

o 010:

o 011:

e 100:

o 101:

o 110:

o 111:

rs2 G AR AT

x8

x9

x10

x11

x12

x13

x14

x15

A

ulay
i
s

Ty

Sim
i
R
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

e 000: f8

e 001: {9

« 010: f10
e 011: f11
e 100: f12
o 101: f13
e 110: f14

e 111: f15

15 1312 10{9 76 5i4 2i1 0
101 rsl fs2 00

Luimm5[2:0] ui|mm5[4:3]

14.6.15 C.FSDSP—F AU Hk {7l 4

c.fsdsp fs2, uimm6<<3(sp)
Pfi:
address < sp+ zero__extend (uimm6<<3)
mem/[address+T:address] «fs2
PATEUR :
M mode/S mode/U mode
S
FEAETR AR T U R« AEETR VT R R S . AT 2 DU B S
AR

15  13i12 716 201
101 uimm6[2:0|5:3] fs2 10

o

14.6.16 C.J— &AMk 4

inik:

c.j label
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Z§k C910 HRPFM (openc910)

Pfi:
next pc  current pc + sign__extend(imm<<1);
P TRLRR :
M mode/S mode/U mode
S
7
B
IC AR label 4 imm11
T APk BBy 2K B Hihk23|A]
RARE

15 13i12 2 i1

o

101 imm11[10]3]8:7|9|5]6]2:0]4] 01

14.6.17 C.JALR—¥(#dnikis FRUF IR 2

c.jalr rsl
1R
next pc < rsl;

x1l¢—current pc + 2;

PATEUR :

M mode/S mode/U mode
St

o
B

rsl 1= 0,

MMU 7770, B 4 512GB k4 i) .
MMU KPR, B f 24w 1TB Huhk=s(E).
AR

15 13{12{11 716 2i1 O
100 1 rsi 00000 10

XUANTIE Zi%

WWW.XTIrvin.cn 224

© MNP RIMARGEARA R BALHTAH



Z§k C910 HRPFM (openc910)

14.6.18 C.JR— % fFRukitisd

EHTE

c.jr 1sl

TR

next pe = rsl;

PATEUR :

M mode/S mode/U mode

S

7

K

rsl 1= 0,

MMU 700, BEETERLE 4T 512GB Hihik 43 [H]
MMU KPS, BEEEE 24 1TB dihkasH.
Ak

15 1311211 76 2i1 0
100 0 rsl 00000 10

14.6.19 C.LD—W'7hnikiss

ks
c.ld rd, uimmb5<<3(rsl)
Ptz
address + rsl+ zero_extend(uimmb<<3)
rd +—mem[address+T7:address]
PATELMR :
M mode/S mode/U mode

o,
L

XUANTIE Zi%

INEAR AN TEV P RHE . B AGSVI R 5 . N2 T A R

Bl
rsl/vd 4B R FAAAR AR
. 000: x8

T
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Z§k C910 HRPFM (openc910)

o 001:
« 010:
e 011:
o 100:
e 101:
o 110:
o 111:
AR

15 13

x9

x10

x11

x12

x13

x14

x15

12

10{9

011

rsl

rd

00

14.6.20 C.LDSP—AUFHAR k4

\—uimmS[Z:O]

c.ldsp rd, uimm6<<3(sp)

B

|
uimmb5([4:3]

address < sp+ zero__extend (uimm6<<3)

rd «+mem[address+T7:address]

XUANTIE Zi%

PATEUR :
M mode/S mode/U mode
S
INEAE LA TFUT R . INBAE VIR DR N8 2 T B R e
Be:
rd!=0
ISR
15 13i12:11 6 2i1 O
011 rd uimm6[1:0[5:3]| 10
\—uimm6[2]
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.6.21 C.LI—wr WEfLi%igs
itk
cli rd, imm6
i
rd «sign_ extend(imm6)
PATHLR :
M mode/S mode/U mode
LA
%
AUIE
rd != 0,
AR
15 1311211 76 21 0
010 rd imm{[4:0] 01
\—imm[S]

14.6.22 C.LUI—— @& W% k54

ke

c.lui rd, nzimm6
1k

rd «sign_extend(nzimm6<<12)
PATEUR :

M mode/S mode/U mode
S

7o
Be:

rd != 0.

Nzimm6 != 0,

AR
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15 13i12:i11 76 2i11 0
011 rd nzimm6[4:0] 01

animm6[5]

14.6.23 C.LW——5in#is4

ik
c.lw rd, uimmb5<<2(rsl)
Bt
address + rsl+ zero_extend(uimmb<<2)
tmp[31:0] <—mem|[address+3:address]
rd «sign_extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
S
IME AR TR S NS 25 ) A
Be:
rsl/rd ST AT
e (000: x8

e
=
o
%
>
=
=
g:}z
S
il
iR

e (001: x9

e 010: x10

o 011: x11

e 100: x12

o 101: x13

o 110: x14

o 111: x15

15 13i12 10i9 76 5i4 2 i1 0
010 rsl rd 00

\—uimm5[3:0] uilmm5[0|4]
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.6.24 C.LWSP—— ik mikis 4

ks
c.lwsp rd, uimm6<<2(sp)
Hffe:
address < sp+ zero__extend (uimm6<<2)
tmp[31:0] +—mem[address+3:address]
rd +sign_ extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode

S
L= & =Rk | =90 By L B2 AN L= & tepsa Ko §PS 2 N = & s N T § P
Bl
rd =0
AR
15 13i12111 716 21 0
010 rd umm6[2:0|5:4] | 10
|\uimm6[3]

14.6.25 C.MV—¥ihifiL %454

nik:

c.mv rd, rs2
Pt

rd < rs2;
PATEUR :

M mode/S mode/U mode
S

7o
Bew:

rs2 1= 0, rd =0,
RAREA:
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Z§k C910 HRPFM (openc910)

15 13i12i11 76

100 0 rd rs2

10

14.6.26 C.NOP

St
ik
c.nop
Heff::
FHplE
ATRLAR
M mode/S mode/U mode

LT

15 131211 716

000 0 00000 00000

01

14.6.27 C.OR—§Aiokigsd

ik
c.or rd, rs2
Bt
rd < sl | rs2
PATEL :
M mode/S mode/U mode
S
VW
B
rsl = rd
rd/rs1 gt AT AT
« 000: x8

¢ 001: x9

XUANTIE Zi%
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

e 010: x10
e 011: x11
e 100: x12
o 101: x13
o 110: x14

o 111: x15

15 13i12i11 10i9 76 5i4 2 i1 0
100 0| 11 rs1/rd 10 rs2 01

14.6.28 C.SD—XFEifikiss

ik
c.sd rs2, uimmb<<3(rsl)
1k
address < rsl+ zero_ extend(uimmb5<<3)
mem[address+T:address] +rs2
PATEUR :
M mode/S mode/U mode
b
BT AR ST M A . AP TR VTR . AT 2 T 6
Bem:
rsl/rd S HERFHAR T
o 000: x8

>‘Hu
B
e

e (001: x9

e (010: x10

o 011: x11

e 100: x12

o 101: x13

o 110: x14

o 111: x15
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15 13:12 10:9 76 5i4 2 i1 0
111 rsl rd 00

\—uimmS[Z:O] Luimm5[4:3]

14.6.29 C.SDSP— W ‘Hedefifistg A

ik
c.fsdsp rs2, uimm6<<3(sp)
Pefi:
address < sp+ zero__extend (uimm6<<3)
mem[address+T:address] +rs2
PATELBR :
M mode/S mode/U mode

FA#HR AU I R . AR DI AE R0 . AR ATR 2 U AR e
AR
15 1312 7 i6 2i1 O
111 uimme6[2:0]5:3] rs2 10

14.6.30 C.SLLI—rHI¥Z M AEBiES

ik
c.slli rd, nzuimm6
Befe:
rd +rsl << nzuimm6
PATRURL
M mode/S mode/U mode
LT
7o
Be:
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rsl==rd
rd/rsl = 0, nzuimm6 != 0
AR

15 13i1211 76 21 0
000 rsi/rd nzuimm6[4:0] | 10

anuimm6[5]

14.6.31 C.SRAI—— MBI AT 54

inik:

c.srli rd, nzuimm6
Pt

rd <rsl >>>nzuimm6
PATEUR :

M mode/S mode/U mode

[
I

7o
[P E

nzuimm6 != 0
rsl == rd
rsl/rd G QR AIT:
o 000: x8
e 001: x9
e 010: x10
o 011: x11
o 100: x12
e 101: x13
o 110: x14

o 111: x15
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15 13i{12i11 10{9 76 2i1 0
100 01 rs1/rd nzuimm6[4:0] 01

\—nzuimmG[S]

14.6.32 C.SRLI—— v BI¥u2 it

ik

c.srli rd, nzuimm6
Bt

rd <-1sl >> nzuimm6
PATELRR :

M mode/S mode/U mode

L

7o

Bew:

nzuimm6 != 0

rsl ==rd

rs1/rd g R TF AR AT
e 000: x8
e 001: x9
e 010: x10
o 011: x11
o 100: x12
o 101: x13
e 110: x14

o 111: x15

15 13i12i11 10i9 7 i6 21 0
100 00 rsi/rd nzuimm6[4:0] | 01

anuimmG[S]
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.6.33 C.SW——¢1{ifikig 4

ik
c.sw rs2, uimmb<<2(rsl)
Heffs:
address < rsl+ zero_extend(uimmb<<2)
mem/[address+3:address| +rs2
PATELBR :
M mode/S mode/U mode
LT
FAETRARN TR . AEETE VT MR . AT 2 TR B R 7
ey
rsl/rs2 GRS R T EeR T :
e 000: x8
o 001: x9
« 010: x10
o 011: x11
e 100: x12
o 101: x13
o 110: x14

e 111: x15

15 13i12 10i9 76 5i4 2i1 O
110 rsl rs2 00

\—uimm5[3:1] \—uimm5[0|4]

14.6.34 C.SWSP——Hekkfifiig 4

37
c.swsp 182, uimm6<<2(sp)

Pefi:
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

address < sp+ zero__extend (uimm6<<2)
mem[address+3:address] «rs2

PATEUR :
M mode/S mode/U mode

S
FABIR AT I 8 AR VI AE R0 . AFiE TR 2 T A iR e i
RAREA:
15 13{12 7 6 2i1 O
110 uimm6[3:0|5:4] rs2 10

14.6.35 C.SUB— A7 9 Wiki54

c.sub rd, rs2
Bt
rd < rsl - rs2
PATELBR :
M mode/S mode/U mode
LT
7o
B
rsl ==rd
rsl/rd b AR A AU
e 000: x8
e 001: x9
o 010: x10
o 011: x11
e 100: x12
e 101: x13
o 110: x14

o 111: x15
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15 13i{12i11 10i9 76 5i4 2 i1 0
100 of 11 rs1/rd 00 rs2 01

14.6.36 C.SUBW—Ik 32 (VififF o wkikissd

c.subw rd, rs2
Bffe:
tmp[31:0] <« rs1[31:0] - rs2[31:0]
rd «sign__extend(tmp)
PATEUR :

M mode/S mode/U mode

[ =)
JTin e

7o

TR

rsl ==rd

rsl/rd ST HAR T
e 000: x8
o 001: x9
e 010: x10
e 011: x11
o 100: x12
o 101: x13
e 110: x14

o 111: x15

15 13i12i11 10i9 76 5i4 2 i1 0
100 1] 11 rs1/rd 00 rs2 01
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

14.6.37 C.XOR—#fi kg s

ik
c.xor rd, rs2
Btk
rd « rsl ~ rs2
PATEUR :
M mode/S mode/U mode
LT
7o
L
rsl ==rd
rsl/rd G QR FAAR AT
e 000: x8
o 001: x9
o 010: x10
o 011: x11
o 100: x12
o 101: x13
o 110: x14

e 111: x15

15 13i{12i{11 10i9 76 5i4 2 i1 0
100 0| 11 rs1/rd 01 rs2 01

14.7  Ffk A-8 Phiig A4k

RISC-V 528l T — R T8 S, TEHINI IS % 3 BEFHES ) .

thigS £iliig S ax
beqz rs, offset beq rs, x0, offset TAEE N4 s
bnez 1s, offset bne rs, x0, offset TR B M

T T4k L

WWW.XIVI.Cn 238 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 HRPFM (openc910)

k141-Etm

XUANTIE Zi%

hiE< EiE<S ay

blez rs, offset bge x0,rs,offset FENTET EMSE
bgez rs, offset bge rs, x0, offset FENRT & T EMEE
bltz rs, offset blt rs, x0, offset TR NTEREE

bgtz rs, offset blt x0, xs, offset FEMRTEREE

bgt rs, rt, offset blt rt, rs, offset FOBER T 43 Sk

ble rs, rt, offset bge rt, rs, offset Has /INT 2540 S ke
bgtu 1s, rt, offset bltu rt, rs, offset TF-5 LB K T4 7 Bk

bleu rs, rt, offset

bgeu rt, rs, offset

JEATS BN TS5 T3 SOk

call offset auipc x6, offset[31:12] B4t AKB-4GB 23 (8] R %L
jalr x1, x6, offset[11:0]
CSTC CST, TS csrre x0, csr, T8 T BRI A AR PO Y R

csrci csr, imm

csrrci x0, csr, imm

TR A A7 AR A% 6 0 B B

Fr

CSIS Csr, I'S

csrrs x0, csr, 18

AP A A O B R

csrsi csr, imm

csrrsi x0, csr, imm

B FF A AR 6 7O R

i

CSI'W CSr, IS

csrrw x0, csr, rs

5P F A PO B R

CSTWi csr, imm

csrrwi x0, csr, imm

BRI AT 6 ALY HORr

fabs.d rd , rs

fsgnjx.d rd, rs,rs

KUK L m SO R

fabs.s rd , rs

fsgnjx.s rd, rs,rs

RO B R B A X

fence

fence iorw, iorw

FERERISMR R 462

fi{w|d} rd, symbol, rt

auipc rt, symbol[31:12]
fi{w|d} rd, symbol[11:0](rt)

AGB Huhb=#3[0) 77 s #4584

fmv.d rd, rs

fsgnj.d rd, rs,rs

fmv.s rd, rs

fsgnj.s rd, rs,rs

XK LR R A 2
FORS B U 45 L

fneg.d rd, rs

fsgnjn.d rd, rs,rs

XK EEFR W45 2

fneg.s rd, rs

fsgnjn.s rd, rs,rs

FOR I ARG S

fresr rd csrrs x0, fesr, x0 T T A A LR 4
frilags rd csrrs rd, flags,x0 SRR EEREES
frrm rd csrrs rd, frm,x0 YR N AEH: & =2
fscsr s csrrw x0, fesr,rs B SR SESRS
fscsr rd, rs csrrs rd, fesr, rs T R AR L E 18 2
fsflags rs csrrw x0, fesr,rs B S RENIES

fsflags rd, rs

csrrs rd, fesr, rs

FRAEAEE S

fsflagsi imm

csrrwi x0, fllags,imm

S BB 3 S O 2

fsflagsi rd, imm

csrrwi rd, fllags, imm

T S AL BIEE  4E 4

fsrm rs

csrrw x0, frm,rs

iR ALIEL

fsrm rd, rs

csrrs rd, frm, rs

N PAVASACE ey

TTI4ksE
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Z§k C910 HRPFM (openc910)

k141-Etm

XUANTIE Zi%

hiES

EitE <

ax

fsrmi imm

csrrwi x0, frm,imm

SLHVBE R AL L

fsrmi rd, imm

csrrwi rd, frm, imm

B R AL BRI E 14

fs{w|d} rd, symbol, rt

auipc rt, symbol[31:12]
fs{w|d} rd, symbol[11:0](rt)

AGB HuhtZS (8] AT 2

j offset jal x0, offset BT
jal offset jal x1, offset TR Bk s S
jalr s jalr x1, rs, 0 TART Wk T A7 AR B T A7 4
%
jr rs jalr x0, rs, 0 S e
la rd, symbol auipc rd, symbol[31:12] a4 HE N #45 4
addi rd, rd, symbol[11:0]
li rd, immediate iSRRG T E 2= Rl BRVA: S @) |ES% =aa

H{bh|w|d} rd, symbol, rt

auipc rt, symbol[31:12]
I{blh|w|d} rd, symbol[11:0](rt)

4GB HihtZs[a]) i #k$54

mv rd, rs addi rd, rs, 0 Btk 2

neg rd, rs sub rd, x0, rs AR AR %

negw rd, rs subw rd, x0, rs THAE 32 (i EL g4
nop addi x0,x0,0 R

not rd, rs xori rd, rs, -1 AU IR 2
rdcycle[h] rd csrrs rd, cycle[h], x0 JEECE S 2
rdinstret[h] rd csrrs rd, instret[h], x0 H R S
rdtime[h] rd csrrs rd, time[h], x0 IERNINEE e E SR

ret jalr x0, x1,0 TR IR I HE 4

s{blh|w|d} rd, symbol, rt

auipc rt, symbol[31:12]
s{blh|w|d} rd, symbol[11:0](rt)

4GB Hiht 73 (6] 7t e 4

seqz rd, rs

sltiu rd, rs, 1

A 0 1 4E4%

sextw rd, rs

addiw rd, rs, 0

MY RIS

sgtz rd, s slt rd, rs, x0, rs FEMAKT 0B 1355
sltz rd, rs slt rd, rs, rs, x0 FE/NT 0 B 1385
snez rd, rs sltu rd, rs, x0, rs FEEA KR 0 B 1455
tail offset auipc x6, offset[31:12] FEA I TR RS

jalr x0, x6, offset[11:0]
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HThi Bk B X% RIS ARE

I T ERERE U GC H5 48850, COL0 SEBLT 2 IR 4%, 04 Cache 154 T4, MIH454 T4E,
FHGEHAES TR, GHRIEHE S TIE, FEIR S TR IR SRS T4

Hr, Cache 8414, FIPL T4, BEZHEIESTH. MBS THRARAAHIE L THREEAE
mxstatus.theadisaee == 1 W5 IEF AT, BWEIEIR R0 BRI THETZIE mstatus.fs
1=2" b00 W7 AIEF AT, BN EIREES R, NIRRT TR XG4 18 SR R it

15.1 [} B-1 Cache 5§28 AKiE

Cache J54 TERIIL TR cache HyHRME, BEFRIGSOLIEN 32 i
PATT 482453 S0 B HES ) -

15.1.1 DCACHE.CALL——DCACHE {524

ik
dcache.call
HfE:
clear Fi#r L1 deache 37, HEFFAT dirty RIMGIE] T YArhl, DRI
PATELBR :
M mode/S mode
S
EEES
UK
moxstatus.theadisace=0, HTI%HE 47 4 RS 4 S
mxstatus.theadisaee=1, U mode F#FTIZIEL T4 IRETE S 7

RARE A
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

31 25124 20:19 15:14 12 :11 7 6
0000000 00001 00000 000 00000 0001011
15.1.2 DCACHE.CIALL——DCACHE {4 )G ILE8de 4
ik
dcache.ciall
(B
A L1 deache dirty RINEFHF| T —RAFMH)5, ToRUTA R,
PATELR :
M mode/S mode
L
IEEIRS R
LK
mxstatus.theadisaee=0, PATIRIELTZE LIRS 78
mxstatus.theadisaee=1, U mode F#FTIZFEST 4 IVETE DR
AR
31 25 24 20:19 15:14 12 (11
0000000 00011 00000 000 00000 0001011

15.1.3 DCACHE.CIPA —DCACHE B ihlk i e R 031 ek

ik
dcache.cipa rsl

B

B rsl g EiHuhE T JE Y deache/L2cache 335 [8] N A7 fif I JORUZ KT, A Fr 5 4% 1

L2CACHE.,
PATEUR :

M mode/S mode
LA

eI

B
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

mxstatus.theadisace=0, HITIHE4 T M & 50
mxstatus.theadisaee=1, U mode FH#FTi%IEL T4 IEETE S 7
AR

31 25 :24 20:19 15:14 12 11 7 i6 0
0000001 01011 rsl 000 00000 0001011

15.1.4 DCACHE.CISW——DCACHE #; way/set DRI LIRS

Wk
dcache.cisw rsl
s

I rs1 R ER way/set ff L1 dache dirty KI5 [0 2] N — A TLRGZRI, R
o

PATEUR :

M mode/S mode
S

IRERS R
K

C910 dcache A AIAHES, rs1[31] S way Zgfd, rsl{w:6] b set Zi%. 24 dcache fy 32K Bf,w
b 13, dcache 2 64K W}, w & 14,

» mxstatus.theadisaee=0, HWITZIES =4 IEEIESFE.
o mxstatus.theadisace=1, U mode F#ATiZI825 7 IEEIR5FHE .
Ak

31 25 :24 20:19 15:14 12 :11 7 6 0
0000001 00011 rsl 000 00000 0001011

15.1.5 DCACHE.CIVA——DCACHE )& bl 3% 0k 203 I63%

dcache.civa rsl
B

B rsl F55E AL T E R deache/L2 cache FRINE [0 B FRAFAE, HILROZERT, HAE4 711
A L2CACHE, FAR¥EHE bk I d v 2 25 ) 4% B HAMAZ .

AL :
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

M mode/S mode/U mode

S
AR5 5P /AR 2 VR 65 L5
B

 mxstatus.theadisaee=0, WITIZIEL = ALIFEIRS R

» mxstatus.theadisaee=1, mxstatus.ucme =1, U mode | 7] PAFITIZIES -

o mxstatus.theadisaee=1, mxstatus.ucme =0, U mode FHUTi%#d =L IR0 Fi .
R

31 25 124 20:19 15:14 12 111 76 0
0000001 00111 rsl 000 00000 0001011

15.1.6 DCACHE.CPA——DCACHE ¥:¥yPrbhl 350k 3 55

ik
dcache.cpa rsl
Bt
K vs1 Ay B BTG W FY deache/12cache HIAE [0 F) N —Zfrht, #RAEFTA A L2CACHE,
PATELBR :
M mode/S mode
TEHg o S
B
mystatus theadisnce=0, PUEFHGHH 472 IR HH & 5205
mxstatus.theadisace—1, U mode I 47 IR & 7.
KR

31 25 i24 20119 15:14 12 i11 7 .6 0
0000001 01001 rsl 000 00000 0001011

15.1.7 DCACHE.CPAL1 —L1DCACHE ¥y il 3504 i

ks
dcache.cpall rsl

Befis FF osl AP RIMBHERT S YA deache I [ 2]~ —Zfrtl, #{ErA#% LICACHE,
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

PATEUMR :
M mode/S mode
S
IRERS R
K
mxstatus.theadisaee=0, WITZIEL T4 AEEES RH .
mxstatus.theadisaee=1, U mode FHATIZIGH = E LTS FH .
Akt

31 25 24 20:19 15:14 12 ;11 7 6 0
0000001 01000 rsl 000 00000 0001011

15.1.8 DCACHE.CVA——DCACHE #%)& {0 bk i5 Wi 0

Wk
dcache.cva rsl
s

FF rsl LIRS deache/12cache FRIUE W] 2|~ —Z A7 i, #AE4Fi#%F L2CACHE,
FARYE A b e R M P 2 ) B A A

PATEUR :
M mode/S mode
S
FRIEFE AT SN AR 2 T R R
e
mxstatus.theadisaee=0, HATIZFEL A IEEFEL R
mxstatus.theadisace=1, U mode FHATIZIE TR FH .
FA R

31 25 24 20:19 15:14 12 111 7 6 0
0000001 00101 rsl 000 00000 0001011

15.1.9 DCACHE.CVAL1——L1DCACHE #) 40 sk 15 ¢ it

ik

dcache.cvall rsl
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Pt
K rs1 AP READAE BT deache RT3 T —2fetil, #AETA 1% LICACHE
P TR :
M mode/S mode/U mode
LAt
FEEAE T N AR 2 DU B R
BEW -
mxstatus.theadisaee=0, HATILFELTEIRESR L% .

mxstatus.theadisaee=1, mxstatus.ucme =0, U mode FHIT%FEL T4 IEETE S 7

31 25 124 20 19 15:14 12 :11 76 0
0000001 00100 rsl 000 00000 0001011

15.1.10 DCACHE.IPA —DCACHE 3 Hiht I 8354

inik:
dcache.ipa rsl
(e
B rsl HEhE BT XF ) deache/12 cache FINTERL, #HAEMA#ZHA L2CACHE,
PATELH :
M mode/S mode
el
Bem:
. mxstatus.theadisace=0, TGS I G4 FER.
o mxstatus.theadisace=1, U mode FHITZIEL T4 AEEFELS W .
fA kA

31 25 :24 20:19 1514 12 11 76 0
0000001 01010 rsl 000 00000 0001011
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

15.1.11 DCACHE.ISW ——DCACHE ¥ set/way Joatfa %

ik
dcache.isw rsl
(B
TG SET Fl WAY [y deache I, {UHAESHIHZ.
PATHLR :
M mode/S mode
S
e[ R T

B

C910 dcache A AAHES, rs1[31] N way 4gfd, rsl{w:6] & set Zwi%

S 13, dcache & 64K I, w Sk 14,

» mxstatus.theadisaee=0, HITIZIGS T4 EEIESFE.

o mxstatus.theadisace=1, U mode FHITZIE L IEEIOHw .

A
31 25 i24 2019 15:14 12

11

« ¥4 decache fy 32K i ,w

0000001 00010 rsl 000

00000

0001011

15.1.12 DCACHE.IVA ——DCACHE #; )l il I xd5 4

ik
dcache.iva rsl

Pefi:

B rs1 A HHE T XS B ) deache /12 cache RINICRL, #AE4HIZA L2CACHE, IAR4E U

Ml 36 R P e R AR L
YU TR

M mode/S mode

L2

A A/ IR & T AT 15259
L

o mxstatus.theadisaee=0, FfTi%ZI545 =4 EEIESRE.

o mxstatus.theadisace=1, U mode FHITIZFEL =4 IEEIE S T .
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 25 :24 20:19 15:14 12 111 7 6 0
0000001 00110 rsi 000 00000 0001011

15.1.13 DCACHE.JALL——DCACHE I8 &0ia%

ik
dcache.iall
£ (B
JeRBA L1 deache I, (UHAF4FIH .
PATHUR :
M mode/S mode
S
LIRS
we:
o mxstatus.theadisaee=0, PFTIZIET-HIEETELSRE
o mxstatus.theadisace=1, U mode FHATIZIED A IEETEDF .
AR

31 25 i24 2019 15:14 12 i11 7 .6 0
0000000 00010 00000 000 00000 0001011

15.1.14 ICACHE.TALL——ICACHE Je&ifi £Wite%

itk
icache.jall

Bl

A icache T, SUERAES A
BUTRUAL:

M mode/S mode

S
A o S

Bl
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

mxstatus.theadisace=0, HITIHE4 T M & 50
mxstatus.theadisaee=1, U mode FH#FTi%IEL T4 IEETE S 7
AR

31 25 i24 20:19 1514 12 i11
0000000 10000 00000 000 00000 0001011

~
[=)]
o

15.1.15 ICACHE.IALLS——ICACHE ) ¥JICEnA G #uifs 4

ik
icache.ialls
Pt
TERLPIA icache FRIT, IR HAUM L T H A icache I, #RAERTAZ.
PR :
M mode/S mode
LA
£l
BE:
mxstatus.theadisaee=0, PTG EIEIE S FH .
mxstatus.theadisaee=1, U mode FHATEIGL P4 ETE S FH
RARA:

31 25 24 20:19 15:14 12 11 7 6 0
0000000 10001 00000 000 00000 0001011

15.1.16 ICACHE.IPA——ICACHE #¥yPitbhl ek mits s

ik
icache.ipa rs1
B
K rs1 Ay BEMLIE AT XS R icache SRIATCRL, HAERTA .
PATEUR :
M mode/S mode
S

BV i
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Bl
mxstatus.theadisaee=0, PATIZIEETLEIRETE S FE .
mxstatus.theadisaee=1, U mode FHATZIGS P AEETE S HH .
AR

31 25 i24 2019 15i14 12 i11 716 0
0000001 11000 rsl 000 00000 0001011

15.1.17 ICACHE.IVA——ICACHE #¢)E{lHht ICRkmiis 4

icache.iva rsl
Peffe:

B rs1 R AUMBHE T XY icache FIMTCRL, #RAEMHIRE, FMR R DAL, w2 )™
HEEHAR

PATELR :
M mode/S mode/U mode
S
IRVEIR S /IR 2 DU A
B
mxstatus.theadisaee=0, WITZIGL T4 LGS R .
mxstatus.theadisaee=1, mxstatus.ucme=1, U mode | n] AFFTIZIES .
mxstatus.theadisaee=1, mxstatus.ucme=0, U mode FHATIZIEL T A IEETEO R .
AR

31 25 24 20:19 15:14 12 ;11
0000001 10000 rsl 000 00000 0001011

~
[«)]
(=)

15.1.18 L2CACHE.CALL——L2CACHE {53 &kmits 4

ik

12cache.call
ik

¥f 12cache HHITA dirty FHI5 [u] 2] T —JA7HH
PATHLIR :
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

M mode/S mode
T

£ BV i
Bl

o mxstatus.theadisaee=0, IATIZIEDT-H LIRS 7E .

» mxstatus.theadisaee=1, U mode NHATIEIEL A AEESE S 7 -
AR

31 25 124 20:19 15:14 12 111
0000000 10101 00000 000

00000 0001011

15.1.19 L2CACHE.CIALL——L2CACHE {#5A 03 Ic8ds 2
12cache.ciall

et
Ff 12cache A dirty FIWE R3]~ —FA7- 05 LT 12 £
P AL :
M mode/S mode
S
S| R
BE :
o mxstatus.theadisaee=0, PITIZSELAIEITL 7.
« mxstatus.theadisace=1, U mode "N ATI%IGL T EIRESE L FH -
RARE A

31 25 24 20:19 1514 12 11 7 6
0000000 10111 00000 000

00000 0001011

15.1.20 L2CACHE.IALL—L2CACHE Ix$5%
ik
12cache.iall
T
HF 12cache 1 ir A FIICAL
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

BT B
M mode/S mode
S
eI (e a
K
o mxstatus.cskisayee=0, HFTZIESTA LTSS M.
o mxstatus.cskisayee=1, U mode FHFTi%IE4 4L R .
TRk

31 25 24 20:19 15:14 12 ;11 7 6 0
0000000 10110 00000 000 00000 0001011

15.1.21 DCACHE.CSW ——DCACHE #% set/way {540

ik

dcache.csw rsl

1

% SET Il WAY ff dcache Wi EZIA ] 5 2~ —Ze A7 il
PATEUR:

M mode/S mode

LT

eI R

Bl

C910 dcache HFHEKLHAHER, 1s1[31] SN way 4ifid, rsl[w:6] Ky set 4@fid. 24 dcache 2 32K Kf,w Ky 13,
dcache } 64K B}, w k5 14,

mxstatus.theadisaece=0, ATIZIET=EIEETES .
mxstatus.theadisaee=1, U mode FfTiZI54 =4 EEIE5RE .

RAREA:

15.2 [ B-2 ZENEBIRA ARG

AR THREN T ZRFALECNT R, BRI 32 fi, U RHISCFREITFHES .
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31130/29128127126125|24123122121120|19/18 17161

0 00000 1[0 0 0 0 1 rs1 |
115]14113112]11i10i 91817 ]615i14 3/2 /10
[rs1fo 0o oJo 0 o o oJo 0 0 1 0 1 1

Kl 15.1: DCACHE.CSW

15.2.1 SFENCE.VMAS——E#INAER ) k54

(37
sfence.vmas rs1,rs2
Pt
MEL AR T AR AR, TR 1% 3 cluster HLAYHANAL
PR :
M mode/S mode
S
€| S e
BEW]:
rsl: EAHAE, rs2: asid
o 1sl=x0, rs2=x0 i, JoR TLB AR, I %) cluster iy HAAZ
o 151!=x0, rs2=x0 i}, JoR TLB A rsl BERMhE 2RI, I #E5) cluster HrfyH

A%
o 151=x0, rs2!=x0 i, Fox TLB FEra s rs2 PSRRI, H T #EH cluster Hiy HiAh
[

o 1sll=x0, rs2!=x0 I}, JERL TLB g fr sl BRIk Al rs2 SRS RFT, I %3
cluster H1[)HAMAZ .

mxstatus.theadisaee=0, PATIZIEDTEAETESFE .
mxstatus.theadisaee=1, U mode F#fTiZi54 =4 EEIE5FE .
AR

31 25 i24 20:19 15:14 12 111 76 0
0000010 rs2 rsl 000 00000 0001011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.2.2 SYNC

b4 4

ik

syne

Bl

Vi & RIER 7 AT 464 MR & WK, JREEITAT 164 B i S BB bR
TR

M mode/S mode/U mode

S

Tt o S

HARR:

31 25 124 20:19 15:14 12 i11 76 0
0000000 11000 00000 000 00000 0001011

15.2.3 SYNC.I

HE 2Tt ik

ks
sync.i
B

RIE A TRIUERTF A 152 Lz F6 2 FaRIK, JEELErE 184 L8 R IR, %382 1B IRIHE 25 i
IKZk

PATELBR :

M mode/S mode/U mode
S

& | S

FARA

31 25 i24 2019 15:14 12 i11 7 .6 0
0000000 11010 00000 000 00000 0001011

15.2.4 SYNC.IS R 2 ) #tR 4
ke

sync.is

Pt
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

IR PRIE T T A 152 % & BB IR, JREEP A 154 X IR S MUB K, %45 1B IR
KL, FARRZIE R R A H AL

PATEUR :
M mode/S mode/U mode

o
=t

S
TRk
ZSEN

31 25 24 20:19 15:14 12 111 76 0
0000000 11011 00000 000 00000 0001011

15.2.5 SYNC.S FI2B ) RRfe 4

ks
sync.s
i

IR PRIE BT ITA 182 e S TR IR, JR2RIr A 454 OZAE S WLB IR, FRRHZIRT # 4R
fib

PATEUR :

M mode/S mode/U mode
Sp
bt

£ VS

Bk

31 25 124 20 19 15:14 12 :11
0000000 11001 00000 000 00000 0001011

~
[+2]
o

15.3 it B-3 SERETARA AR
FARIBFARS TR T MFARIG LU, G4 RIH 32 (i1,

PATT 48 2353 ST B HES ) -

15.3.1 ADDSL——% 23 hifimds 4

ik

addsl rd rsl, rs2, imm2
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Pt

rd « rsl+ rs2<<imm?2
PATEUR :

M mode/S mode/U mode
S

£ VS i

RAREX:

31 27126 25124 20i19 1514 12111 716 0

00000 imm2 rs2 rsl 001 rd 0001011

15.3.2 MULA—E 254

itk

mula rd, rsl, rs2

1k

rd + rd+ (rs1 * rs2)[63:0]
PATEUR :

M mode/S mode/U mode
S

eI
AR

31 27126 25{24 20{19 15114 12111 716 0
00100 00 rs2 rsl 001 rd 0001011

15.3.3 MULAH—I% 16 s & ME4c

ks
mulah rd, rsl, rs2
B
tmp[31:0] < rd[31:0]4 (rs1[15:0] * rs[15:0])
rd +sign_ extend(tmp[31:0])
PATILRE :
M mode/S mode/U mode
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

& | S
AR
31 27126 2524 20119 15114 12i11 716 0
00101 00 rs2 rsl 001 rd 0001011
15.3.4 MULAW—(k 32 fisfe 2Im#54
ik
mulaw rd, rsl, rs2
B
tmp[31:0] < rd[31:0]4 (rs1[31:0] * rs[31:0])[31:0]
rd +sign_ extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
& S
AR
31 27126 2524 20119 15114 12i11 716 0
00100 10 rs2 rsl 001 rd 0001011

15.3.5 MULS—3 24

ik
muls rd, rsl, rs2

E 3 (e

rd ¢+ rd- (rsl * rs2)[63:0]
PATELBR :

M mode/S mode/U mode
& | S

AR
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Z§k C910 HRPFM (openc910)

XUANTIE Zi%

31 27126 2524 20119 15114 12i11 716 0
00100 01 rs2 rsl 001 rd 0001011
15.3.6 MULSH—IX 16 i3 R WiF4
inik:
mulsh rd, rsl, rs2
1k
tmp[31:0] < rd[31:0]- (rs1[15:0] * rs[15:0])
rd +sign_ extend(tmp[31:0])
PATELRR :
M mode/S mode/U mode
el
(T W
31 27 126 25124 20i19 15114 1211 716 0
00101 01 rs2 rsl 001 rd 0001011
15.3.7 MULSW—I% 32 {3 R4
mulaw rd, rsl, rs2
Bt
tmp[31:0] < rd[31:0]- (rs1[31:0] * rs[31:0])
rd «+sign__extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
T
eI
AR
31 2726 2524 20{19 1514 12i11 716 0
00100 11 rs2 rsl 001 rd 0001011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.3.8° MVEQZ—% 17830 0 {LikiR%

ik
mveqz rd, rsl, rs2
Btk if (1s2 == 0)
rd + rsl
else
rd < rd
PATEUR :
M mode/S mode/U mode
S
& | VS
RAHA:

31 27126 25124 20i19 15(14 12§11 716 0
01000 00 rs2 rsi 001 rd 0001011

15.3.9 MVNEZ—7%1£251E 0 {61544

ifik:
mvnez rd, rsl, rs2
Beth:
if (rs2 I=0)
rd + rsl
else
rd « rd
BT AU
M mode/S mode/U mode
[y
€| S

AR

31

26 25

24

20

19

15

14

12

11

01000

01

rs2

rsl

001

rd

0001011
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Z§k C910 HRPFM (openc910)

15.3.10 SRRI—Ffife$54

ik

stri rd, rsl, imm6

Bt

rd < rsl >>>> imm6

sl AR, ZEMB A RS A
UATRUAL:

M mode/S mode/U mode

S
it & 50
RA A

31 26 25 2019 1514 12§11

XUANTIE Zi%

000100 | imm6 rs1 001

rd

0001011

15.3.11 SRRIW—k 32 GBI s

ik
striw rd, rsl, imm5
1k
rd « sign_extend(rs1[31:0] >>>> immb5)
rs1[31:0] JFEHH, 2R Af RS Hi 0L
PATELBR :
M mode/S mode/U mode
b
e
(TR W

31 25:24 20119 1514 1211

0001010 imm5 rsl 001

rd

0001011

15.4 [ B-4 (R fERA ARG

PR TR T ML IR MY e, REAARAIN 32 fi.
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Z§k C910 HRPFM (openc910)

PATT 48 2353 S0 B HES ) -

15.4.1 EXT—Ar St AT 5 60 édi &

ik

ext rd, rsl, imm1,imm?2
B

rd«+sign_ extend(rs1[imm1:imm2])
PATELBR :

M mode/S mode/U mode
S

€| S
Bew:

5 imml <imm2, %4547 H R AT
B A

31 26 25 20119 15:14 12:11

XUANTIE Zi%

imm1 | imm?2 rsi 010

rd

0001011

15.4.2 EXTU—¥(FanES IR INE T R4

ik
extu rd, rsl, imm1,imm?2
Bt
rd¢+zero__extend(rs1[imml:imm?2])
PATEUR :
M mode/S mode/U mode
LAt
eSS
Bew:
#r imml<imm2, %34T A AT H
fo R

31 26 25 20119 1514 12{11

imm1l imm?2 rsl 011

rd

0001011
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Z§k C910 HRPFM (openc910)

15.4.3 FFO

Pk 0 74

ik
ff0 rd, rsl
1R

XUANTIE Zi%

M rsl i TR B — 08 0 (AL, 4P E ] rd. AR rs1 i9EE 220 0, WIEERKy 0, i

Horsl A 0, 45500 64
PATEUMR :
M mode/S mode/U mode

S
e
Akt
31 27126 25124 20i19 1514 12111 76 0
10000 10 00000 rsl 001 rd 0001011
15.4.4 FF1 Ptk 1 54
ik
ff1 rd, rsl
Bt

M orsl s IR E RS — AR 1AL, FHEAI RIS rd. A2 rs1 s il 1, TE5R

R0, AR sl oA 1, N 64
PATHLR :

M mode/S mode/U mode

S

€| R
Ak

31 2726 25(24 20i19

15

14

12

11

10000 11 00000 rsl

001

rd

0001011

15.4.5 REV——1ifflEH4

ik

rev rd, rsl
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Z§k C910 HRPFM (openc910)

TR
rd[63:56] «1s1[7:0]
rd[55:48] «rs1[15:8]
rd[47:40] <rs1[23:16]
rd[39:32] «rs1[31:24]
rd[31:24] +1s1[39:32]
rd[23:16] «rs1[47:40]
rd[15:8] «rs1[55:48]
rd[7:0] «1s1[63:56]

PATHLR :

M mode/S mode/U mode

S

XUANTIE Zi%

eI (s
R4k
31 2726 2524 2019 1514 12)11 7i6 0
10000 01 00000 rs1 001 rd 0001011

15.4.6 REVW—{k 32 i ViBEfeES

ik

revw rd, rsl

e

tmp([31:24] «1s1[7:0]
tmp [23:16] +rs1[15:8]
tmp [15:8] «1s1[23:16]

tmp [7:0] <—1s1[31:24]

rd <—sign_extend(tmp[31:0])

PATELFR :
M mode/S mode/U mode

S

PR R
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Z§k C910 HRPFM (openc910)

31 27126 25i24 20i19 1514 12111

XUANTIE Zi%

10010 00 00000 rsl 001 rd

0001011

15.4.7 TST——ILk¥5h 0 MikIE4L

ik
tst rd, rsl, imm6
B
if(rs1[imm6] == 1)
rd«1
else
rd«0
PATEUR :
M mode/S mode/U mode
& S
AR

31 26 25 20§19 1514 12{11

100010 | immé rsl 001 rd

0001011

15.4.8 TSTNBZ—1ik 0 M4

ik
tstnbz rd, rsl

Bt

rd[63:56] « (1s1[63:56] == 0) ? 8’ hff: 8’ ho
rd[55:48] + (rs1[55:48] == 0) ? 8’ hff : 8’ h0
rd[47:40] « (rs1[47:40] == 0) 7 8’ hff : 8’ h0
rd[39:32] « (1s1]39:32] == 0) ? 8’ hff: 8’ ho
rd[31:24] + (rs1[31:24] == 0) ? 8’ hff: 8’ h0
rd[23:16] « (1s1[23:16] == 0) 7 8’ hff: 8’ h0

rd[15:8] « (rs1[15:8] == 0) ? 8° hif : 8’ h0
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rd[7:0] + (1s1[7:0] == 0) ? 8’ hff : 8’ hO
PATELUR :

M mode/S mode/U mode

e | S

AR

31 27126 25{24 2019 1514 12{11 716 0
10000 00 00000 rsl 001 rd 0001011

15.5 Kk B-5 {riliiRARif

TP THREI T XA SR, BRGSO 32 {i.
PATT 482453 S0 B HES ) -

15.5.1 FLRD—F N8B0 ks 4

ik

fird rd, rsl, rs2, imm2
Bk

rd «—mem[(rsl4+rs2<<imm?2)+7: (rsl4+rs2<<imm?2)]
PATELBR :

M mode/S mode/U mode

INEIE ATV MEIE VT ERF R . EE S TR R, IRERE R w
Bew:

mxstatus.theadisaee=1" b0 #f mstatus.fs =2 b00 B}, ZIES>T-HEIEIES RE
AR

31 27126 2524 2019 15114 12:11 716 0
01100 imma2 rs2 rsl 110 rd 0001011

15.5.2 FLRW——F R r i B AL %

ik
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

flrw rd, rsl, rs2, imm2
i
rd <—one_ extend(mem[(rsl+rs2<<imm2)+3: (rsl+rs2<<imm?2)])
PATEUR :
M mode/S mode/U mode
S
ISR AEXS T S o . NGV MR RS NS I RS w, AREAIR S
B

mxstatus.theadisaee=1" b0 #f mstatus.fs =2 b00 B}, ZIET=HEAEIES FE

AR A
31 27126 25124 2019 15i14 12:11 716 0
01000 imm?2 rs2 rsl 110 rd 0001011
15.5.3 FLURD——F X973k 32 (e A0 v imakdn 4

flurd rd, rsl, rs2, imm?2
B

rd +—mem|[(rs1+rs2[31:0]<<imm2)+7: (rsl+rs2[31:0]<<imm?2)]

PATEUR :

M mode/S mode/U mode

IR AR TET I SRE . MBSV RS R . IR AT R . ARAR SR
TLIE

rs2[31:0] ;2 LT 4L, 7 [63:32] #b 0 #EfTHbNEZ
mxstatus.theadisaee=1’ b0 B{ mstatus.fs = 2’ b00 B}, %+gSr=4EEisS-2Hw
AR

31 27126 25124 20,19 1514 1211 7.6 0
01110 imm2 rs2 rsl 110 rd 0001011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.5.4 FLURW—FN 52K 32 iy mikis 2
ik

flurw rd, rsl, rs2, imm?2

Hffe:

rd <—one_extend(mem[(rs1+rs2[31:0]<<imm?2)+3: (rsl+rs2[31:0]<<imm?2)])
PATEUR :

M mode/S mode/U mode

S

INEAE ATV R . INBAE L VI R . NSRS s R . ARA G R
B

rs2[31:0] RIEAFTHL, WL [63:32] b 0 FEATHIHLZ ST

mxstatus.theadisace=1" b0 B, mstatus.fs = 2’ b00 B}, ZIFSr 4 EEHRSRE
AR

31 27126 25i24 2019 1514 12111 7i6 0
01010 imma2 rs2 rsl 110 rd 0001011

15.5.5 FSRD——F A B AN P AR 2

ks
fsrd rd, rsl, rs2, imm?2
Bt
mem|(rsl+rs2<<imm2)+7: (rsl4+rs2<<imm?2)] +rd[63:0]
PATLRR :
M mode/S mode/U mode
L
BTG ARM ST U A . AR VT AR TN . AR TR R T . ARAIE 7
Bl
mxstatus.theadisaee=1’ b0 Bf mstatus.fs =2’ b00 B}, %3857~ EIEEIRSFHE
RAREA:

31 27126 25{24 20i19 15114 12111 7
01100 imm2 rs2 rsl 111 rd 0001011

[=)]
o
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.5.6 FSRW—Z SNBSS
ik

fsrw rd, rsl, rs2, imm2
1k
mem|(rsl+rs2<<imm2)+3: (rsl4+rs2<<imm?2)] «rd[31:0]
PATEUR :
M mode/S mode/U mode
S
FAFFEAEXS T U ) 5 . AR VTSR . AFRETR 2 A iR . AREIE O
B
mxstatus.theadisaee=1" b0 5f mstatus.fs =2 b00 I}, ZI{A-HEERES FE

LIER
31 27126 25i24 2019 15i14 12111 76 0
01000 imm2 rs2 rsl 111 rd 0001011

15.5.7 FSURD——R K% AF 4k 32 PR AN AFfifi4R 4

ik

fsurd rd, rsl, rs2, imm2

EEd [

mem][(rs1+1s2[31:0]<<imm2)+7: (rsl+rs2[31:0]<<imm2)] +rd[63:0]

PATHLR :

M mode/S mode/U mode

S

FEETR AR U M R0 . AR VT A IR . FAE e 2 IS iR . RERE L RE

we:

rs2[31:0] 2ICAFSEL, Fifi [63:32] #b 0 PEFTHEKEZ
mxstatus.theadisaee=1" b0 #f mstatus.fs = 2’ b00 B}, ZFg>r~EIEFERLSFE
AR

31 27126 25|24 20,19 1514 1211 7.6 0
01110 immz2 rs2 rsl 111 rd 0001011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.5.8 FSURW—F K7 oa ik 32 i A ikia s

ik

fsurw rd, rsl, rs2, imm2
Bl

mem|(rs1+rs2[31:0] < <imm2)+3: (rsl+rs2[31:0]<<imm?2)] <-rd[31:0]

PATHLRR :

M mode/S mode/U mode
S

FAETR AR U R . AEE IR VTR 0 . AR T A R . AR 3
K

rs2[31:0] RIEAFTHL, WL [63:32] b 0 FEATHIHLZ ST

mxstatus.theadisace=1" b0 B, mstatus.fs = 2’ b00 B}, ZIFSr 4 EEHRSRE
Ak

31 27126 25124 2019 1514 12:11 76 0
01010 imm2 rs2 rsl 111 rd 0001011

15.5.9 LBIA—FF'S Ay iy Yima sk bl A W45 2

ks
Ibia rd, (rsl), immb,imm?2
1R
rd «sign_ extend(mem|rsl])
rslrsl + sign_extend(immb5 << imm?2)
PATEUR :
M mode/S mode/U mode
S
I Ei=Rea |00 Ban i ia B N - =Rl o= P SN 12 & RN TR P e N | S = e
S
e
rd Fl rs1 A0S
Ak
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 27126 25124 20119 15:14 12:11 7i6 0
00011 imm2 imm5 rsl 100 rd 0001011

15.5.10 LBIB—&Hhl A WA S0y e imika 4

ks
Ibib rd, (rsl), imm5,imm2
Pt
rslrsl + sign_extend(immb << imm?2)

rd «sign_ extend(mem|rs1])

PATELRR :

M mode/S mode/U mode
LAk

INEAE ATV R H . MBAE L VIR R . NSRS s R . ARA G R
K
rd Fl rs1 AWJAHSE
ETES
31 27126 25124 20119 1514 12111 716 0
00001 imm2 imm5 rsl 100 rd 0001011

15.5.11 LBUIA—%" 7= Yima Ak btk (1 W45 4

Ibuia rd, (rs1), imm5,imm?2
Bt

rd +zero_ extend(mem|[rs1))

rslrsl + sign_ extend(immb << imm?2)
PATEUR :

M mode/S mode/U mode
LAt

INERAR S AEXSTF VT M S NG M D5
Bew:

rd I sl A A[AHEE

ik
=
=
uilyy
>
=
=)
i
o
30
e
&
ulay
>
30
Jik
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

31 27 {26 25{24 20;19 1514 1211 716 0
10011 imm2 imm5 rsl 100 rd 0001011

15.5.12 LBUIB—EHhl F B %9 Je 1M 4

ik
Ibuib rd, (rsl), imm5,imm?2
Pefiz:
rslrsl + sign_extend(immb << imm?2)
rd +zero_ extend(mem|[rs1])
PATELBR :
M mode/S mode/U mode

S
IMEFE AR TV 8 . MBFE L VIS R B2 I R . IRERES R .
em:
rd Fl rs1 ANAJHHEE
AR
31 27126 25124 20119 15014 12i11 7l6 0
10001 imm2 imm5 rsl 100 rd 0001011

15.5.13 LDD— W84

itk
1dd rd1,rd2, (rsl),imm?2

Pfiz:
address<rsl + zero_ extend(imm2<<4)
rd1+—mem[address+7:address]
rd2<—mem/[address+15:address+8]

BT AR :
M mode/S mode/U mode

IR AR T SRE . MBS VIR R . IR AT R . ARAR SR
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

Bl
rdl,rd2 sl HAHA T AHSE
AR

31 27126 25124 20119 1514 1211 716 0
11111 imm2 rd2 rsl 100 rdl 0001011

15.5.14 LDIA—FF 'S0y AU ImE S bl 1345 4

ke
ldia rd, (rsl), imm5,imm2
B
rd <—sign_extend(mem|rsl+7:rs1])
rsl«rsl + sign_extend(immb << imm?2)
PATEUR :
M mode/S mode/U mode

S
JIE= € (R | 0 B B AN = R Wi TR A o O 1 = R N K 7 n s o AN 7 (R
el
rd £ rs1 ANAJHEE
ok
31 27126 25)24 2019 15{14 1211 706 0
01111 imm2 imm5 rs1 100 rd 0001011

15.5.15 LDIB—AEHbhk A WRF 'S Gy e W i 4

ik
1dib rd, (rsl), imm5,imm2
Pefi:
rslrsl + sign_extend(immb << imm?2)
rd +sign_ extend(mem|[rs1+7:rs1])
PATELBR :
M mode/S mode/U mode

o,
S
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

IMEHE AR VIR S . MBSV A R E R M2 R R . R R
PE:
rd Fl rs1 A%
ks
31 27126 25024 2019 15014 12/11 706 0
01101 imm2 imm5 rsl 100 rd 0001011

15.5.16 LHIA—Fp'S (i e rma e bl F1 354

ik
lhia rd, (rsl), imm5,imm?2

i
rd +sign_extend(mem|rs1+1:rs1])

rslrsl + sign_extend(imm5 << imm?2)

PATELRR :

M mode/S mode/U mode
S

INEAEL ATV RH . MBAE L VIR R . NSRS s R . ARA G RH
K

rd F rs1 ANWJHH%

T

31 27126 2524 2019 1514 12i11 716 0
00111 imm2 imm5 rsl 100 rd 0001011

15.5.17 LHIB—J&Hhl A A5 00 2k mik i 4

ik
lhib rd, (rsl), imm5,imm2
Ptz
rslersl + sign_extend(immb << imm?2)
rd <—sign extend(mem|rsl+1:rsl])
PATEUR :
M mode/S mode/U mode
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%8 C910 HFPFEM (openc9l0) XUANTIEZT
LT
IMEAEAXIFFUT R E . MEIE VI D . MRS R R . ARARRE .
BEW :
rd Fl rs1 ANuJHHEE
RAKE

31 2726 2524 2019 1514 12i11 7i6 0
00101 imm2 imm5 rsl 100 rd 0001011

15.5.18 LHUIA—%§" i¢F e bk A 14454

ik
lhuia rd, (rsl), imm5,imm?2
A
rd +zero_ extend(mem[rs1+1:rs1])
rslrsl + sign_extend(imm5 << imm?2)
PATEUR :
M mode/S mode/U mode

S
IR AERT TV S5 . MBHR SV R TR . MBHE 2 TH R IR T . AR RH
e:
rd £ rs1 ANWHHEE
Rk
31 27|26 25/24 20119 1514 1211 7l6 0
10111 imm2 imm5 rs1 100 " 0001011

15.5.19 LHUIB—JtHuhl (2 e ki s 4

ik
lhuib rd, (rsl), immb,imm2

£ (B
rsl<—rsl + sign_extend(immb << imm?2)
rd <—zero_extend(mem[rs1+1:rsl])

A AL :
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

M mode/S mode/U mode

S
IMEAE AR TV 5 . MBFR SV A R TR . MBS I RF . AERLY 7T
e:
rd F rs1 ANWHH%
AR
31 27126 25}24 20/19 1514 12{11 716 0
10101 imm2 imm5 rs1 100 rd 0001011

15.5.20 LRB——{Fai B OiAF 'S by gy 1 maas 4

ik

Irb rd, rsl, rs2, imm?2
B

rd «sign_ extend(mem|(rsl+rs2<<imm?2)])
PATELBR :

M mode/S mode/U mode
S

INEIE ATV H . MEAE VT MERFRE MBS RS R . ARAIR S 75
Ak

31 27126 2524 20i19 1514 12i11 7i6 0
00000 imm2 rs2 rsl 100 rd 0001011

15.5.21 LRBU——4{f B BALH 0 Y e Yimakis 4

ik
Irbu rd, rsl, rs2, imm?2
Beffs:
rd «zero_ extend(mem[(rs1+rs2<<imm?2)])
AL :
M mode/S mode/U mode
LT
INEAE AR TR NGV 17 B DR 5

e
=
=
julny
>
=
=
%
Ho
3T
e
&
oE
>
3T
e
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

AR
31 27126 25124 2019 15i14 12:11 716 0
10000 imm2 rs2 rsl 100 rd 0001011
15.5.22 LRD——%fAFas e o ngdis 4
ik
Ird rd, rsl, rs2, imm2
i
rd +mem[(rsl4rs2<<imm2)+7: (rsl4rs2<<imm?2)]
PATELRR :
M mode/S mode/U mode
NI ATV M MBAES VT EERFH  MEE S RS 5 . ARAIR S 7w
(T W
31 27126 25i24 2019 1514 12111 7i6 0
01100 imm?2 rs2 rsl 100 rd 0001011
15.5.23 LRH—AF 8B A S0 e main 2
inik:
Irh rd, rsl, rs2, imm?2
1k
rd <—sign extend(mem|[(rsl+rs2<<imm2)+1: (rsl4+rs2<<imm?2)])
PATEUR :
M mode/S mode/U mode
S
ks &k | <9 By L B2 AN 1= & t=is ] L1 K= R P 2 o AN = & RSl IN T N7 N 7 e o
AR
31 27126 2524 20;19 1514 12i11 6
00100 imm2 rs2 rsl 100 rd 0001011
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

15.5.24 LRHU—%4 (0054 e d™ ey %

ik

Irhu rd, rs1, rs2, imm?2

Heffs:

rd <—zero_ extend(mem[(rsl+rs2<<imm?2)+1: (rsl+rs2<<imm?2)])
TR

M mode/S mode/U mode
LT

ISR AEXS TV 4 NGV MR . IR T R . AR
AR

31 27126 25124 2019 1514 12:11 76 0
10100 imm2 rs2 rsl 100 rd 0001011

15.5.25 LRW——3Ar S BALAF S B0 e s %

inik:

Irw rd, rsl, rs2, imm?2
Pt

rd <—sign extend(mem][(rsl+rs2<<imm2)+3: (rsl+rs2<<imm?2)])
PATEUR :

M mode/S mode/U mode

[S =]

Paslii
IMEAG IR T VTN R . MBAFL VIS R . B2 TS R . IREES AT
AR
31 27126 2524 20119 15i14 12i11 716 0
01000 imm2 rs2 rsl 100 rd 0001011

15.5.26 LRWU——%fFa8 B A4 e d i rmadi 4

ik
Irwu rd, rsl, rs2, imm?2

Bt
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Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rd <zero_extend(mem[(rs1+rs2<<imm?2)+3: (rsl+rs2<<imm?2)])
PATELBR :
M mode/S mode/U mode

IR AN TE MR . MBSV R . IR s iR o . ARARS R
AR
31 27126 25124 20119 1514 12i11 716 0
11000 imm2 rs2 rsl 100 rd 0001011
15.5.27 LURB— /731K 32 (A7 'S 60y R i mak4q 4
ik
lurb rd, rsl, rs2, imm2
Bt
rd +sign_extend(mem| (rs14rs2[31:0]<<imm?2)])
PATELBR :
M mode/S mode/U mode
IR AN TFT I RH . MBSV R . IR W iR . ARARS RN
)
1s2[31:0] RIAFBAC, Bl [63:32) 4 0 PATHIHLES
e
31 27126 25124 20;19 15:14 12111 6
00010 imm2 rs2 rsl 100 rd 0001011

15.5.28 LURBU——3 /¢4 MK 32 B A% 9 g 1 mads &

ke

lurbu rd, rsl, rs2, imm2

Btz

rd «zero_extend(mem[(rs1+rs2[31:0]<<imm2)])

PATALRR :

M mode/S mode/U mode
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Z§k C910 HRPFM (openc910) XUANTIE Z§%
oy
AR TR R . B S VIR R . B TR . RS R
B
rs2[31:0) RIAFEHL, AL (63:32) Hb O HATHINLES
RS TR

31 27126 25i24 2019 1514 12111 716 0
10010 imm?2 rs2 rsl 100 rd 0001011

15.5.29 LURD——3 /¢4 MK 32 SR ADN - madis %

inik:

lurd rd, rsl, rs2, imm2
1k

rd «mem[(rs14rs2[31:0]<<imm2)+7: (rs14rs2[31:0]<<imm?2)]
PATEUR :

M mode/S mode/U mode
S

INEAEL ATV RH . MBAE L VIR R . NSRS s R . ARA G RH
Be:

s2[310) JEAAFTHL, Pl (63:32) Hh O HATHAEEH

AR

31 27126 2524 20119 15114 12i11 716 0

01110 imm2 rs2 rsl 100 rd 0001011

15.5.30 LURH——%A¢3% 32 NIRRT 'S (L™ ety makdn &

ik
lurh rd, rsl, rs2, imm2

Bt
rd <—sign_extend(mem][(rs1+rs2[31:0]<<imm2)+1:
(rsl4rs2[31:0]< <imm?2)])

PATEUR :
M mode/S mode/U mode
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oy
AR TR R . B S VIR R . B TR . RS R
B
rs2[31:0) RIAFEHL, AL (63:32) Hb O HATHINLES
RS TR

31 27126 25124 2019 15:i14 12:11 76 0
00110 imm2 rs2 rsl 100 rd 0001011

15.5.31 LURHU——% 47341k 32 fie %y e miin 4

inik:
lurhu rd, rsl, rs2, imm?2
1k
rd <—zero_extend(mem][(rs1+rs2[31:0]<<imm2)+1:
(rsl+rs2[31:0]<<imm?2)])
PATELBR :
M mode/S mode/U mode
T2
INEIE ATV H . MEAE VT MERFRE MBS RS R . ARAIR S 75
Bew:
rs2[31:0] RIEFFZEL, "L [63:32] £ 0 FEATHINLZIE
AR

31 27126 25124 2019 1514 12:11 76 0
10110 imm2 rs2 rsl 100 rd 0001011

15.5.32  LURW——%1¢a K 32 LR NLAF 'S (e Imdkai &

ke
lurw rd, rsl, rs2, imm?2

Pfi:
rd «sign_extend(mem/[(rs1+1s2[31:0]< <imm2)+3:
(rsl+rs2[31:0]<<imm?2)])

PATEUR :
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M mode/S mode/U mode
S

JIIE=E FRE [0 By R e N1 =€ R vy TR P N 1 B2 RN T S i PN | 7. b
B

rs2[31:0] 2 LT 4L, 7 [63:32] #b 0 FEfTHiNEZ
Ak

31 27126 2524 20i19 15|14 12111 716 0
01010 imm2 rs2 rsl 100 rd 0001011

15.5.33 LURWU——3{¢481K 32 R4 ey imakdin 4

itk
lwd rd1, rd2, (rsl),imm?2

Bffe:
address¢<—rsl+zero_ extend(imm2<<3)
rdl «sign_extend(mem[address+3: address])

rd2 «sign_extend(mem[address+7: address+4])

PATRLBR :

M mode/S mode/U mode
Lk

INEAEAXIFFUT R . INEAEL VI R 5 . RS N RA R . ARAE R
K

rd1l,rd2 sl HAIAT A%

AR

31 27 (26 25i24 20i19 15§14 1211 76 0
11010 imm?2 rs2 rsl 100 rd 0001011

15.5.34 LWD—FF Sy W47 85 7 a5 4

ks
lwd rd, imm7(rs1)

Pefi:
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address<rsl+sign_extend(imm?7)
rd «sign_extend(mem/[address+31: address])

rd+1 <-sign_extend(mem|[address+63: address+32])

PATEUR :
M mode/S mode/U mode
S
ISR AEXS T o NGV MR RS . Ik T DR w . AR5
TRk
31 27i26 25i24 20119 1514 12i11 7i6 0
11100 imm2 rd2 rsl 100 rdl 0001011

15.5.35 LWIA—FF'SA gy M bl A B4R 4

ik
lwia rd, (rsl), immb,imm?2
B
rd «sign_extend(mem|rs1+3:rsl])
rslrsl + sign_extend(imm5 << imm?2)
PATHLRE :
M mode/S mode/U mode

S
IMBAE AR TV S5 . BRI IR FE . MBI THR IRTE . BRI RHE.
e:
rd F rs1 ANWJHHEE
AR
31 27126 25{24 20119 15014 12{11 7l6 0
01011 imm2 imm5 rs1 100 rd 0001011

15.5.36  LWIB—A&Hhl: (W4T S 009 s ki &

ke
lwib rd, (rsl), imm5,imm?2

Bl

WWW.XIVI.Cn 282 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

rslersl + sign_extend(immb << imm?2)

rd <—sign extend(mem|rsl+3:rsl])
PATEUR :

M mode/S mode/U mode

S
IMBAE AR TV S5 . MBSV R TR . MBS R IR R . AR RH.
-
rd F rs1 ANWJHH%
Rk
31 27126 25i24 20119 15114 1211 716 0
01001 imm2 imms5 rs1 100 rd 0001011

15.5.37 LWUD——%§" WA {735 a2

inik:
lwud rd1,rd2, (rsl),imm2
Beff::
address«rsl+zero_extend (imm2<<3)
rdl «zero_extend(mem[address+3: address|)
rd2 +zero_extend(mem[address+7: address+4])
PATELBR :
M mode/S mode/U mode

S
INEFG AR TV 8 . B VI R . BRI R . REIES 7
Bl
rd1,rd2 ,rs1 HAHIARNA]FHE:
R
31 2726 25i24 20/19 15i14 12§11
11110 imm?2 rd2 rsl 100 rd1 0001011
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15.5.38 LWUIA——%§" Jg & bt A B§54

ik

lwuia rd, (rsl), imm5,imm?2

Btz

rd «zero_extend(mem[rs1+3:rs1])

rslersl + sign_extend(immb << imm?2)

XUANTIE Zi%

PATELBR :

M mode/S mode/U mode

INEIE ATV MEAE VT RFR . MBS TR T . ARAR S 7w
Bl

rd Fl rs1 ANAJHHEE
AR

31 27126 25124 2019 1514 12:11 76 0
11011 imm2 imm5 rsl 100 rd 0001011

15.5.39 LWUIB—JtHhl A ¥ EY kg4

itk

lwuib rd, (rsl), imm5,imm2

Pfi:

rsl«rsl + sign_extend(immb << imm?2)

rd «zero_ extend(mem[rs1+3:rsl])

PATEUR :
M mode/S mode/U mode

LT

INERIE S AEXS TV S0 NGV MBS . g < T R 5 3

Beng
rd Fl rs1 A%
AR

e
¥
e
>
i
e
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XUANTIE Zi%

31 27 126 2524 20:19 15114 12:11 6
11001 imm2 imm5 rsl 100 rd 0001011
15.5.40 SBIA——"FYifefilikbht A W4R 4
ks
sbia rs2, (rsl), imm5,imm?2
1R
mem|rs1]«rs2[7:0]
rslrsl + sign_extend(immb << imm?2)
PATEUR :
M mode/S mode/U mode
S
AR QAR UM 8 . FEiEtE 0T A R AT . PR T R . A Rw
R4k
31 27126 25i24 20i19 1514 12111 716 0
00011 imm2 imm5 rsl 101 rs2 0001011
15.5.41 SBIB—JLHhl A B Vifitigin 5
sbib rs2, (rsl), imm5,imm?2
Heffe:
rslersl + sign_extend(immb << imm?2)
mem|[rsl] «rs2[7:0]
PATEUR :
M mode/S mode/U mode
T
FAEREARM ST U A . AR VT AR . AR TR R . ARAE 7
AR A
31 2726 25i24 20i19 1514 1211 6
00001 imm2 immb5 rsl 101 rs2 0001011
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15.5.42 SDD——MN RS fEEIEA

ke
sdd rd1,rd2, (rsl),imm2
Hffe:
address<rsl + zero_ extend(imm2<<4)
mem/[address+7:address] +rdl
mem/[address+15:address+8]«rd2
PATEUR :
M mode/S mode/U mode

e
BTG ARN ST R A . AP VT AR . A TR RN . ARA IR AN
AR
31 27126 25i24 20i19 1514 12111 716 0
11111 imm?2 rd2 rsl 101 rdl 0001011
15.5.43 SDIA— M “FAefifAEHuhk A R4
ik
sdia rs2, (rsl), immb,imm2
Bt
mem|[rs1+7:rs1]<rs2[63:0]
rslrsl + sign_extend(imm5 << imm?2)
PATEUR :
M mode/S mode/U mode
LT
AR ARM UM 8 AEEIE VAT R A . PR R T . AR O RE
AR
31 27126 25124 2019 1514 12:11 76 0
01111 imm2 imm5 rsl 101 rs2 0001011
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15.5.44 SDIB— bt HW A+ ike 4

ik
sdib rs2, (rsl), imm5,imm2
Btz
rslrsl + sign_extend(immb << imm?2)
mem|[rsl+7:rsl] <rs2[63:0]
PATELBR :
M mode/S mode/U mode
PR AR 5 51 53
AR

31

. AERR TR IR . AEETE S

27
01101

26 25
imm2

20i19 14

101

1211 7

rs2

[=)]
[=)

imm5 rsl 0001011

15.5.45 SHIA——Fy A7 i JeHuhl A 454

ik
shia rs2, (rsl), immb,imm?2
1k
mem|[rs1+1:rs1]«rs2[15:0]
rsl<—rsl + sign_extend(immb << imm?2)
PATELRR :
M mode/S mode/U mode
Fri#e 2

AEXIFFUI S AP 25 B B

w2

i

31

27

26 25

24

20

19

~l
[=)]

00111

imm?2

imm5

rsl

0001011

15.5.46 SHIB—JE:Huhl: [ W Aitis i A

ke
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shib rs2; (rsl), imm5,imm2
B
rslrsl + sign_extend(immb << imm?2)
mem|[rsl+1:rsl] +rs2[15:0]
PATELBR :
M mode/S mode/U mode

S
FABHR AU R . AR DI R . fRifTe o A R R . AR RE
FA A
31 27126 2524 20i19 15|14 12111 716 0
00101 imm2 imm5 rsl 101 rs2 0001011
15.5.47 SRB——{r i By 1iAF iR 2
itk
stb rd, rsl, 152, imm2
Bt
mem[(rsl+rs2<<imm2)] «-rd[7:0]
PATELFR :
M mode/S mode/U mode
S
BT ARN TR A . AR VT AR . AR TR R . AR AN
AR
31 27126 25i24 2019 1514 12111 7i6 0

00000 imm2 imm5 rsl 101 rd 0001011

15.5.48 SRD——#{Fase W A# kR 4

ks

srd rd, rsl, rs2, imm2

1k

mem|(rsl4+rs2<<imm2)+7: (rsl4+rs2<<imm?2)] +rd[63:0]

AL :
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M mode/S mode/U mode

N,
LT

AR AR S UM S e D AR IR

4

e

31

27

26 25

20

19

01100

imm2

rs2

rsl

rd

0001011

15.5.49 SRH—¥ e i a4

srh rd, rsl, rs2, imm2
Pfi:

mem|(rsl+rs2<<imm2)+1: (rsl4+rs2<<imm?2)] +rd[15:0]
PATEUR :

M mode/S mode/U mode

AR AR FF UM S . AR tR @ A IR . APifde <

w2

e

31

27

26 25

20

19

14 12

11

~
a

00100

imm2

rs2

rsl

101

rd

0001011

15.5.50 SRW——%(¢8Biieitibia s

itk
stw rd, 1sl, 152, imm2
E 3 (e
mem|[(rsl+rs2<<imm?2)+3: (rsl+rs2<<imm?2)] «+rd[31:0]
PATELBR :
M mode/S mode/U mode
PR AR 5 51 ¢
AR

. AFEFE T R
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31

27

26 25

Z§k C910 HRPFM (openc910)

20

19

15

14

12

11

XUANTIE Zi%

01000

imm2

rs2

rsl

101

rd

0001011

15.5.51 SURB——3 ¢4k 32 RIS AL v ViArfifitis 4

ik

surb rd, 51, 12, imm2
1k

mem| (rsl+rs2[31:0]< <imm?2)] «—rd[7:0]
PATEUR :

M mode/S mode/U mode
S

JE ik R DO L B AN e e Lk P o NI S E = R W TR 3 S e N | B etz
e :

rs2[31:0] ZIEAFTEL, WL [63:32] #b 0 PEATHILIZSE
AR

31 27126 25i24 2019 1514 12111 7i6 0
00010 imm2 rs2 rsl 101 rd 0001011

15.5.52 SURD——%AFa Ik 32 (DM rArfific &

ik

surd rd, rsl, rs2, imm?2

Beff:

mem|[(rs1+1s2[31:0] < <imm2)+7: (rsl4rs2[31:0]<<imm2)] «rd[63:0]
AT :

M mode/S mode/U mode

S

AR AU S5 . AR VT A R AT . A T R H . IFRIR R
e

1s2[31:0] 2 TCAFZHL Wil [63:32] #b 0 FEATHIELZEE

TRk
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31 27126 25i24 20;19 15:14 12111 7i6 0
01110 imm?2 rs2 rsl 101 rd 0001011

15.5.53 SURH—/#45K 32 ML AP AR 2

37

surh rd, rs1, rs2, imm2

P

mem|(rs1+1s2[31:0]<<imm2)+1: (rsl+rs2[31:0]<<imm2)] <rd[15:0]
P AL :

M mode/S mode/U mode

S

FERERE AR ST S . ARR VT AT IR . PR T R0 . JREIR O R
LK

rs2(31:0] 2 TCAFSEL, i [63:32) b 0 BT HIALIE

AR

31 27126 25124 20{19 15114 1211 716 0
00110 imm?2 rs2 rsl 101 rd 0001011

15.5.54 SURW——3(¢d K 32 RIS AL P AP kR4

ik

surw rd, 51, rs2, imm?2
Bk

mem|[(rs1+rs2[31:0]<<imm2)+3: (rsl+rs2[31:0]<<imm?2)] <-rd[31:0]
PATEUR :

M mode/S mode/U mode
S

TR QAR FFUT M 8 . AEEtE IR R AN . PR TR R . A 2w
e :

rs2[31:0] ZIEAFZEL, WAL [63:32] #b 0 PEATHILIZST

AR A
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31

27

26 25

24

20

19

15

14

12

11

XUANTIE Zi%

01010

imm?2

rs2

rsl

101

rd

0001011

15.5.55 SWIA——¢A{¢figdLHbhl A4

inik:

swia rs2, (rsl), imm5,imm?2
Pefi:

mem|rs1+3:rsl]«rs2[31:0]

rslersl + sign_extend(immb << imm?2)
PATELRR :

M mode/S mode/U mode

L

BTG ARM ST R . AEBHE VT AR . AP & DU AR

%

AR

31

27

26 25

20

19

14

12

11

[=)]

01011

imm?2

imm5

rsl

101

rs2

0001011

15.5.56 SWIB—JLHihk A ¥ e ifikfe s

ik
swib rs2, (rsl), immb,imm2

A
rslersl + sign_extend(immb << imm?2)
mem|[rs1+3:rsl] «rs2[31:0]

PATEUR :

M mode/S mode/U mode

S

BTG ARM ST A . AFB IR VT AR . AP & DU B R 7

(T

Rk

31

27

26 25

20

19

14

12

11

()]

01001

imm2

imm5

rsl

101

rs2

0001011
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15.5.57 SWD——WNHAEEHE 32 Mifrfisfa s

ik
swd rd1,rd2,(rs1),imm2
Bt
address+rsl+ zero_extend(imm2<<3)
mem/[address+3:address] +rd1[31:0]
mem[address+T:address+4]<rd2[31:0]
PATEUR :
M mode/S mode/U mode
S
AR AR FFUT M S8 AR @A IR AN . PR T R . AR 7w
AR

31 2726 25{24 20;19 1514 12i11 7
11100 imm2 rd2 rsl 101 rd1 0001011

()]
o

15.6 [ B-6 {FaiPRiERA AR

VARG S T ARSI T MR RN S, AR A OITEN 32 (i, DATHS o H ST iR
5.

15.6.1 FADD.H——FRJEIFLMERS

ik

fadd.h fd, fs1, fs2, rm
B

fd + fs1 + fs2
PATEUR :

M mode/S mode/U mode
LA

eI
2L A S

AR NV/OF/NX
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XUANTIE Zi%

B
rm JGE i AR
« 37 b000: Wik HBEf A, XA gn4E % fadd.h fd, fs1,fs2,rne.
e 37 b001: MFERA, MWAIL4TES fadd.h fd, fs1,fs2,rtz,
e 37 b010: [mMIFEFEA, SN 4TSS fadd.h fd, fs1,fs2,rdn,
o 37 bO1L: FIETETF A, XA HFE 4 fadd.h fd, fs1,f52,rup,
e 37 b100: LIS A, SNV dIg2 fadd.h fd, fs1,fs2,rmm,
o 37 blol: BRMH, A%
¢ 37 b110: FARMEM, A% .
o 37 bl1l: FhSEA, IR AR 2 rEgs fosr RS rm ROk & AR, W AYICgh 45
% fadd.h fd, fs1,fs2.
AR
31 25(24 2019 15{14 1211 716 0
0000010 fs2 fsl rm fd 1010011

15.6.2 FCLASS.H— k57 S0 454

ik
fclass.h rd, fsl
Hffe:
if ( fs1 = -inf)
rd <~ 64" hl
if ( fs1 = -norm)
rd + 64’ h2
if ( fs1 = -subnorm)
rd < 64’ h4
if ( fs1 = -zero)
rd <~ 64’ h8
if ( fs1 = +zero)
rd «+ 64’ h10

if ( fs1 = +subnorm)
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rd <~ 64" h20
if ( fs1 = +norm)
rd <~ 64’ h40
if ( fs1 = +inf)
rd < 64’ h80
if ( fs1 = sNaN)
rd < 64’ h100
if ( fs1 = gNaN)
rd + 64’ h200
PATELBR :
M mode/S mode/U mode
S
eI (s
SOMbR L :
7
RAREA:

31 25i24 2019 1514 12§11

XUANTIE Zi%

1110010 00000 fs1 001 rd

1010011

15.6.3 FCVT.D.H——PR)EIF ARG T MR 2

inik:
fevt.d.h £d, fsl
1R
fd « half_convert_to_double(fs1)
PATEUR :
M mode/S mode/U mode
i
e
SR b A o *

Je
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31 2524 2019 1514 1211 716 0
0100001 00010 fs1 000 fd 1010011

15.6.4 FCVT.H.D——RUKSEETFE M 8k RS B T e 4

ik
fevt.h.d fd, fs1, rm
Pfiz:
fd + double_convert to_ half(fs1)
PUATLRR :
M mode/S mode/U mode
S
el R
RO A :
VR EUIRZS 7 NV/OF /UF /NX
BEW :
rm P AR
37 b000: FEATIEEE A, XMAELTE 2 fevt.h.d fd,fs1,rne.
o 37 b001: [FB&H A, MM INCHTES fovt.h.d fd,fsl rtz.
o 37 b010: [TATEIFEA, MR 4TE4 fovt.h.d fd,fs1,rdn,
o 37 bO11: MIELITEA, FNWAILHFES fevt.h.d fd,fs1,rup.
+ 37 b100: FATMIRESE A, XM AFNCHRTE S fevt.h.d fd,fs1,rmm.,
« 37 b101: FARMH, AabHizmi.
o 37 b110: BARMH, Ao %D .
o 37 b1l FHA, MRIGF SR TS fost Y rm RORPCE & AR, XV AL g5

4 fevt.h.d fd, fs1,

25i24 20;19 15{14 12/11 716

0100010

00001 fsl rm fd

1010011
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15.6.5 FCVT.H.L—AFF'S KRR R ST B %

ik

fevt.h.l fd, rsl, rm

Heffs:

fd « signed_long_convert_to_ half(rsl)

PATHLRR :

M mode/S mode/U mode

S

eI (RS

AL N A

PRSI NX/OF

B

rm PRE i AR
o 37 b000: LT mELEA, XWALGHE S fevt.hl fd,rsl,me.
e 37 b001: [ME/A, NNV 4I5S fevt.hl fd,rsl rtz,
e 37 b010: WIfATIF e A, WAL mTES fevt.h.l fd,rs1,fdn,

37 bO1L: [IETETGFEA, RMALHTES feve.hl fd,rs1rup.

37 b100: FLiri RAEE A, WAL FE S fevt.h] fd,rs],rmm.

37 b10l: FARMM, A mHxgmH.

37 b110: FARMM, A& MR .

o 37 bI1L: FH A, WRIGF SR TS fost Ry rm AR PCE B AR, X AL g5
4 fevt.h.l fd, rsl,

~
(9]
o

31 25i24 2019 1514 1211
1101010 00010 rsl rm fd 1010011

15.6.6 FCVT.H.LU—Jeff's KB BB PR i Bdn &

ks
fevt.h.lu fd, rs1, rm

Bt
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fd + unsigned_long_ convert_to_ half fp(rsl)

PATELUR :

M mode/S mode/U mode

TRk

SO b A

7 RCRASS NX/OF

B

rm FLE AR

e 3’ b000:
e 3’ b001:
« 37 b010:
e 37 b011:
e 3’ b100:
e 3’ blO1:
e 37 bl10:

e 3’ blll:

L EERE A, XA HTE 4 fevt.hlu fd,rsl,rne.
WEEA, XAFCS S fovt.hlu fd, rs1rtz.

WATEIF A, WA $E 4 fovt.hlu fd, rs1.fdn.

MIETCS A, XM fevt.hlu fd, rs1rup.
IR AES A, SN RTLgRTES fevt.hlu fd, rsl,rmm.,

AR, A HIZHRD
AR, A m %R
RN, RYETE PR A A fost AT rm SR PRE B AR, XA S 4

4 fevt.h.lu fd, rsl.

2524

19

15

14

11

XUANTIE Zi%

1101010

00011

rsl

rm

fd

1010011

15.6.7 FCVT.H.S——YURREIE SR R AR

ik

fevt.h.s fd, fs1, rm

Ptz

fd « single_convert_to_ half(fsl)

AL :

M mode/S mode/U mode

LT

BBV i

g%,
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SR b A o *

I AURES B NV /OF /UF/NX

e
rm P i AR
o 37 b000: WATIVEEAA, XVHICHTES fovt.hus fd,fs1,me.
e 37 b001: A A, ST 4TES fevt.hus fd,fs1,rtz.
o 37 b010: [T EA, ML HTES fovt.hus fd,fs1 fdn,
o 37 bOL1: [IETETF A, XFWILATE 2 fovths fd,fs1rup.
o 37 b100: FE M KMEHEA, XN gFES fovt.hus fd,fs1,rmm.
« 37 b101: R, AT,
« 37 b110: R, AR .
« 3’

XUANTIE Zi%

b111: FhASHEA, MR A 2F g fosr Y v AR P E B AR, XY I gk 1
4 fevt.hes fd, fs1.

25:24 20i19 15114 12{11

0100010 00000 fsl rm fd

1010011

15.6.8 FCVT.H.W——AF 'S M B Bl Ry i sl AR 2

Wik
fevt.h.w

Bt

fd, rsl, rm

fd « signed_int_ convert_ to_ half(rs1)

PATRLER

.

M mode/S mode/U mode

S

BV i
SO b

7 RARASS. NX/OF

TLE

rm HRE i AR

o 37 b000: FATIIEEAE A, RBAFCHHES feve.h.w fd,rsl,rne.
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e 37 b001: [EBA, SN 4IES fevt.h.w fd,rsl,rtz,

.« 37 b010: HTTTEA, WA HIES fovt.haw fd,rs1 fdn,

. 37 BO1L: [IERIGFBA, KR4I fovthw fdasTrup.,

. 3 D100: BEERIIMEAA, MHIESHES fovt.hw fdrs]mm.,
e 37 DIOL: FRM, R HALHD.

e 37 DLI0: HRM, R HILH.

XUANTIE Zi%

o 37 bI11: FASH/A, WIEF AR A fosr HRY rm AR P AR, X L nd
A fevt.h.w fd, rsl.
Ak
31 2524 2019 1514 12:11 7.6 0
1101010 00000 rsl rm fd 1010011

15.6.9 FCVT.H.WU—JfF 5 RGP R ST B R 2

ik

fevt.h.wu fd, rsl, rm

Hffe:

fd + unsigned_int_ convert_to_half fp(rsl)

PATHLRR :

M mode/S mode/U mode

L E

el

2L Fr R A

RS AE NX/OF

el

rm PE B AR
e 37 b000: i EBEE A, MNVBI4IE2 fevt.h.wu fd,rsl,rne,
e 37 b001: MTHA, MWL HEFES fevt.h.wu fd,rsl rtz.,
e 37 b010: [MMILEFEAN, XN TES fevt.h.wu fd,rsl fdn,
o 37 bO11: MIETFEA, XMMWANLFE4 fevt.howu fd,rsl,rup.
e 37 b100: giirmKESA, SNV HTE2 fevt.h.wu fd,rsl,rmm,
o 37 blOL: BARMH, Ao Bi%D .
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o 37 b110: FARMM, AHIZH.
o 37 bl11: ZhESEA, MIFE SR AT AR fost P rm AR BRE B AR, XEMIIE R

4 fevt.h.wu fd, rsl,

31 25124 20:19 15,14 12:11 716 0
1101010 00001 rsl rm fd 1010011

15.6.10 FCVT.L.H——PREiF i ' KB4

fevt.lh rd, fs1, rm
Bt
rd < half convert_to_signed_long(fsl)
PATEUR :
M mode/S mode/U mode
EEES
SOMbR AL :
P RARESAL NV/NX
B
rm PR i AR
e 37 b000: FriTla gy A, XMW AL 4$E4 fevt.Lh rd,fsl,rne,
e 37 b001: [Ty A, XTI gTE4S fevt.Lh rd,fsl,rtz,
e 37 b010: MMTITFEHA, WWALHTES fevt.Lh rd,fs1,rdn.
o 37 bO11: MIETLIFH/A, MMWIHLHFES fevt.Lh rd,fs1rup.
o 37 b100: AT KRIEEA, XMAHCHHES fevt.Lh rd fslrmm,
o 37 blol: BREH, Ao i .
« 37 b110: FARMH, A%y .
o 37 bI1L: ZhES@A, MRIGF PR AFAras fost AT rm R PSE B AR, XIS 4

4 fevt.Lh rd, fsl,
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31 25i24 20119 15114 12i11 716 0
1100010 00010 fsl rm rd 1010011

15.6.11 FCVT.LUH——PR5 7 mi 8 i A 5 K 4

ks
fevt.luh rd, fs1, rm
Bffe:
rd < half convert_to_unsigned long(fsl)
PATELBR :
M mode/S mode/U mode
S
eI (e a
2201 E N A
PERARESL NV/NX
B
rm PR i AR
o 37 b000: T mELGEA, XV AL FE S fevt.luh rd,fsl,me.
e 37 b001: [T A, XTMWHTLATES fovt.luh rd,fs1,rtz,
e 37 b010: [IfATEIT e A, MWL mTIES fevt.luh rd,fsl,rdn,
e 37 bO11: [AIELFEA, SNIILgFES fevt.luh rd fs1,rup.
o 37 b100: FATEIRMEE A, AP FE S fevt.luh rd,fsl,rmm.
o 37 blol: BRMH, A%
* 37 b110: FRMA, A BUZHY -
o 37 DI1L: BhSEA, MRIEITF LM AP A as fost AT rm RLRHRSE B AR, XIS 4

4 fevt.luh rd, fsl,

31 2524 20119 15114 12:11 76 0
1100010 00011 fs1 rm rd 1010011
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15.6.12 FCVT.S.H——p RS sl Fe s YORS L TR KRR &
ik
fevt.s.h fd, fs1
TR
fd + half convert to_single(fs1)
PATEUR :
M mode/S mode/U mode
S
IR RE
AL DA
VW
R E

31 25i24 20119 15:14 12:11

XUANTIE Zi%

0100000 00010 fs1 000 fd

1010011

15.6.13 FCVT.W.H——PRiEIF S BURATFF 5 5 4

itk
fevt.w.h rd, fs1, rm
Bt
tmp < half convert_to_signed int(fsl)
rd<sign_ extend(tmp)
PATLRR :
M mode/S mode/U mode
T
eI
SR b A o+
T AU NV/NX
Bem:
rm BRE i AR
e 37 b000: FirmEEE A, MV gIE2 fevt.w.h rd,fsl,rne,
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e 37 b001: [ESA, SN 4IES fevt.w.h rd,fs1,1tz,

.« 37 b010: FHTGTAA, WSS fovt.w.h rd fsl,rdn.

e 37 bOLL: FERGTBA, ML HHES fovtw.h rd,fsl rup.

e 37 b100: FEFIRMEAA, MBI SIES fovt.w.h rd fs1,rmm.

e 37 DIOL: FREEA, RIS,

o 37 bIL0: FRMEA, R L.

e 37 DILL BhSAA, MHET AR 2R fost WPIY rm BORPUE R AR, WPV AT S

4 fevt.w.h rd, fsl,

31 25:24 20119 1514 12111 716 0
1100010 00000 fsl rm rd 1010011

15.6.14 FCVT.WU.H——PREF i It 5 R 4

ik
fevt.wu.h rd, fsl, rm
T
tmp < half convert to_ unsigned int(fsl)
rd«sign_ extend(tmp)
PATELR :
M mode/S mode/U mode
L
el
FOMbR AL :
PR NV/NX
e
rm PR i AR
o 37 b000: LA A, XV ECS$E4 fovt.wuh rd,fsl,rne.,
e 37 b001: [FES/A, SNV HFES fevt.wu.h rd fsl,rtz,
3’ b010: [maTsFa A, SMAILHwMTES fevt.wu.h rd,fs1,rdn,
e 37 bO11: [MIETFEFHEA, SNIILHmTES fevt.wuh rd,fs1,rup.
e 37 bl00: FATIIRMEE A, RHFCGTES fevt.wah rd,fs1,rmm.
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o 37 bl01: FARMM, AHIZH.
o 37 b110: FARMN, AHHZHL.
« 37 bl11: ZhESEA, MRIEF SRR fost Y rm (DR BUE B AR, RIS 4

4 fevt.wu.h rd, fsl,

31 25i24 20i15 1514 12i11 7i6 0
1100010 00001 fs1 rm rd 1010011

15.6.15 FDIV.H—PREiF ABRIETR A

ks

fdiv.h fd, fs1, fs2, rm

VI (E

fd « fs1 / fs2

PATEUR :

M mode/S mode/U mode

LA

eSS

2L A S

TSRS NV/DZ/OF /UF /NX

Bem:

rm PE B AR
e 37 b000: FEATIMEHEE A, XA HHES fdiv.h fs1,f52,rne,
e 37 bOO1: [ A, XMWAHLHFES fdiv.h 1d fs1,fs2,rtz.
e 37 b010: MIATLIF A, SN 4TE4 fdiv.h fd, fs1,fs2,rdn,
o 37 bO11: MIETLFFHA, MWL IES fdiv.h fd, fs1,fs2,rup.
o 37 b100: FEATIRAEE A, KB AI GiHE 4 fdiv.h fd, fs1,fs2,rmm,
o 37 blOL: BRMH], Ao Bi%GD .
o 37 b110: FARMM, A IixgY.

o 37 bI1L: FFSHEA, RIS A fosr Y rm SR P E B AR, XY I g $i
4 fdiv.h fd, fs1,fs2,
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31 25i24

19

15

14

12

11

XUANTIE Zi%

0001110 fs2

fsl

rm

fd

1010011

15.6.16 FEQ.H——PRiiF stk BSR4

itk
feq.h rd, fs1, fs2
HfE:
if(fs1 == £s2)
rd « 1
else
rd + 0
PATELBR :
M mode/S mode/U mode
S
e R
SOMbR L :
T RIRSAL NV
Ak

31 2524

20

15

14

12

11

1010010 fs2

fsl

010

rd

1010011

15.6.17 FLE.H——PR5EiF QLB M FAF TRA

inik:
fle.h rd, fs1, fs2
1R
if(fs1 <= fs2)
rd « 1
else
rd «+ 0

PATALBR :
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M mode/S mode/U mode
LAt

£ BV i
2L A A

P RRESAL NV
AR

31 2524 20i{19 15i{14 12§11 716 0
1010010 fs2 fs1 000 rd 1010011

15.6.18 FLH——FHRiIFE xR 4

ifik:
fih fd, imm12(rs1)

B
address¢rsl+sign_extend(imm12)
fd[15:0] + mem][(address+1):address]
£d[63:16] « 48’ LA

TR

M mode/S mode/U mode
St
IS ST DI S IR IS . IS T BRSNS . EE A S
S
M b A :
7o
AR A

31 20i19 15114 12i11 7i6 0
imm12[11:0] rsl 001 rd 0000111

15.6.19 FLT.H——PREFAHLE/ D T4

ks
fit.h rd, fsl, fs2

Pefi:
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if(fs1 < fs2)
rd «+ 1
else
rd <0
PATEUR :
M mode/S mode/U mode
LA
el
SOMbR AL :
PR NV
Ak

31 25i24 2019 15114 12:11

XUANTIE Zi%

1010010 fs2 fs1 001 rd

1010011

15.6.20 FMADD.H— RSPV fi e 24

ifik:

fmadd.h fd, fs1, fs2, fs3, rm
B

fd < fs1*fs2 + fs3
PATELFR :

M mode/S mode/U mode
LT

e | S
SO b

TE AR NV/OF /UF/IX
B

rm PE AR

o 37 b000: WL IEEE A, XV EICS$84 fmadd.h fd fs1, fs2, fs3, rne.
e 37 b001: [FES/A, SNV FES fmadd.h fd,fs1, fs2, fs3, rtz.

e 37 b010: TN, XNV HTES fmadd.h fd fs1, fs2, fs3, rdn,

WWW.XTIrvin.cn 308

© MNP RIMARGEARA R BALHTAH



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

37 bO11: [aIETCFFHm A, XML $5 4 fmadd.h fd fs1, fs2, fs3, rup.,

37 b100: LIRS A, WA HifE 2 fmadd.h fd,fs1, fs2, fs3, rmm.
37 b10L: FARMH, A HIAGmD.

37 b110: ARG, AoaHIALmT.

3' bILL: BIASEA, IR SIS fost WY v (R HeE & AR, SR ATC 435
4 fmadd.h fd fs1, fs2, fs3,

31 27126 25i24 20i19 15i14 12i11 7i6 0
fs3 10 fs2 fsl rm fd 1000011

15.6.21 FMAX.H——FRiF nilie K TR 4

ik
fmax.h fd, fs1, fs2
Bl
if(fs1 >= £s2)
fd « fsl
else
fd + fs2
PATEUR :
M mode/S mode/U mode
S
eI
SOMbR AL :
PERARELL NV
AR A

31 25i24 20;19 1514 12111 716 0
0010110 fs2 fs1 001 fd 1010011

15.6.22 FMIN.H——RiEFE SR/ MR 4

fmin.h fd, fsl, fs2
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1k
if(fs1 >= £s2)
fd « fs2
else
fd « fsl
PATHLRR :
M mode/S mode/U mode
St
ekl o 5
2L E N DA
PSS NV
RAREA:

31 25i24 20i19 1514 12:11 716

XUANTIE Zi%

0010110 fs2 fs1 000 fd

1010011

15.6.23 FMSUB.H— 2} R 5 3k Bkis s

ik
fmsub.h fd, fs1, fs2, fs3, rm
B
fd « fs1*fs2 - fs3
PATELMR :
M mode/S mode/U mode
S
£l
201 E N A
AR NV/OF /UF /IX
Be:
rm PR i AR
o 37 b000: Wil B A, XA 4484 fmsub.h fd fs1, fs2, fs3, rne.,
o 37 b001: MFEH A, XAILHTES fmsub.h fd fs1, fs2, fs3, rtz.

WWW.XIVI.Cn 310 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 HRPFM (openc910)

e 37 b010: [MMILHEFEA, XN gTES fmsub.h fd fs1, fs2, fs3, rdn,

o 37 bO11: MIETLIFEA, MWL $ES fmsub.h fd fs1, £s2, fs3, rup.

e 3’ bl00: LM AREEA, XTI TE4 fmsub.h fd, fs1, 52, fs3,rmm.
e 37 b101: BARMEM, A% .

o 37 bl10: BARMH, A%

XUANTIE Zi%

o 37 bl1l: FAEE A, WIEFELIER T fost 1y rm (RPUE R AR, XV I e
4> fmsub.h fd,fs1, fs2, fs3,
AR
31 27126 25i24 20i19 1514 12111 7i6 0
fs3 10 fs2 fsl rm fd 1000111

15.6.24 FMUL.H—k5 517 Nk 454

i

fmul.h fd, fs1, fs2, rm

et

fd « fs1 * fs2

AR :

M mode/S mode/U mode

S

IR AT

Wb A :

TEACRAS L NV/OF /UF /NX

PEW:

rm g i AR
37 b000: FEIATMIMREE A, RWANCHFES fmul.h fd, fs1, fs2, me.
e 37 b001: [EAA, SHVAEHTES fmulh fd, fs1, fs2, rtz.
o 37 b010: MHILTFHA, MWANLHFES fmulh fd, fs1, fs2, rdn,
o 37 bO11: MIETCIFH/ A, MW IHLHHE4 fmulh fd, fs1, fs2, rup.
o 37 b100: BRI MRS A, XA GHTES fmulh fd, fs1,fs2 , rmm.
o 37 bIOL: BRMH, Ao %D .
o 37 b110: BREH, A IiZgmig.
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o 37 blll: ZhESEA, MHFE AR AR fost FRY rm (R DRE B AR, XY BIE SR

4 fmul.h fs1,fs2,

31 25:24 20119 1514 12:11 716 0
0001010 fs2 fs1 rm fd 1010011

15.6.25 FMV.H.X—PREFEN GRS

fmv.h.x fd, rsl
Pfi:

£fd[15:0] + rs1[15:0]
£d[63:16] « 48’ LA
PATEUR :

M mode/S mode/U mode
Prs

e |
SOMbR AL :

7o

e

31 2524 20119 15114 12{11 716 0
1111010 00000 rsl 000 fd 1010011

15.6.26 FMV.X.H——PREIF T AF N e X4

ke

fmv.x.h rd, fsl
1k

tmp[15:0] + fs1[15:0]

rd « sign_ extend(tmp[15:0])
PATELBR :

M mode/S mode/U mode

2,
L
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PEEIE
SO b
7e
AR

31 25124 20119

15

14

12

11

XUANTIE Zi%

1110010 00000

fs1

000

rd

1010011

ik

fnmadd.h fd, fs1, fs2, fs3, rm
Beffe:

fd «—-( fs1*fs2 + {s3)
PATEUR :

M mode/S mode/U mode
S

eI
SOMRbR AL :

¥ AURAS 67 NV/OF /UF/IX
Bew:

rm PR i AR

e 37 b000: T EBEE A, SNV 4TE2 famadd.h fd fs1, fs2, fs3, rne,
e 37 b001: [MESA, NNV 4TS famadd.h fd fs1, fs2, fs3, rtz.

e 37 b010: [MMITLHEFEA, SNV TES famadd.h fd,fs1, fs2, fs3, rdn,

o 37 bO11: MIETSF A, MW HIL4H54 famadd.h fd fs1, fs2, fs3, rup.

e 37 bl00: FLITHSAEB A, FNIILHTES famadd.h fd,fs1, £s2, fs3, rmm.

o 37 bl01: FARMH, AHIZHL.
o 37 b110: EARMM, A& HII%gY .
o 37 blll: ZhESEA, MFE AR A fost HY rm (R PRE B AR, XY A9 SR

4 fnmadd.h fd,fs1, fs2, fs3.

15.6.27 FNMADD.H——P 7 ni e 2 s 4
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31

27

26 25

20

19

15

14

12

11

XUANTIE Zi%

fs3

10

fs2

fsl

rm

fd

1001111

15.6.28 FNMSUB.H——F K57 ri e 2 m idi5 4

ik
fnmsub.h fd, fs1, fs2, £s3, rm
Bef::
fd « -(fs1*fs2 - {s3)
PATILRR :
M mode/S mode/U mode
LAt
PRI AHE
2L F R A
¥ AERAS B NV/OF /UF/IX
UK
rm BRE i AR
e 37 b000: LT HEEa A, XL 4i454 fmmsub.h fd fs1, fs2, fs3, rne.
e 37 b001: [MES/A, NNV HTES famsub.h fd fs1, fs2, fs3, rtz,
e 37 b010: [MfTLIFE A, MWL IS4 fmmsub.h fd,fs1, fs2, fs3, rdn,
o 37 bO1L: [IETCIFHA, XL $E% famsub.h fd,fs1, £s2, fs3, rup.
e 37 b100: Fiirm KESA, MNVE 4I5S famsub.h fd fs1, fs2, fs3, rmm.
« 37 b101: BARMEM, AHH %G .
o 37 bl10: BARMH, A%
o 37 bl1L: FhEEHA, RIGTFERIEHI TR fost Y rm ARDCE & AR, X AL S i
4> fnmsub.h fd fs1, fs2, fs3,
Ak
31 27126 25i24 20i19 1514 12111 76 0
fs3 10 fs2 fsl rm fd 1001011
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15.6.29 FSGNJ.H—PREIFE R SIEATRS

itk
fsgnj.h fd, fsl, fs2
Heffe:

£d[14:0] ¢ fs1[14:0]

fd[15] « fs2[15]

fd[63:16] < 48’ it
PATHLR :

M mode/S mode/U mode
e
el 5
SR b A o *
7o

AR

31 25:24 20119 15:14 12111

XUANTIE Zi%

0010010 fs2 fs1 000

fd

1010011

15.6.30 FSGNJIN.H—EREF R P S WU IEA IS

ik

fsgnjn.h fd, fs1, fs2
Pefiz:

£d[14:0] « fs1[14:0]

fd[15] « ! £s2[15]

fd[63:16] < 48’ hfffffifT
PATEUR :

M mode/S mode/U mode
S

eI
SR b A o *

7o
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31 25124 20119 1514 12;11

XUANTIE Zi%

0010010 fs2 fs1 001 fd

1010011

15.6.31 FSGNJX.H——PRBEF NS llEA RS

fsgnjx.h fd, fs1, fs2
i
fd[14:0] « fs1[14:0]
fd[15] « fs1[15] ~ fs2[15]
fd[63:16] < 48’ hiFIiTT
PATEUR :
M mode/S mode/U mode
eI (e
2201 E N A
7o
Ak

31 25i24 2019 15114 12111

0010010 fs2 fs1 010 fd

1010011

15.6.32 FSH——PRiEFE AR S

ik
fsh fs2, imm12(fs1)

B
address«fsl+sign_extend(imm12)
mem|[(address+1):address] + fs2[15:0]

PATEUR :

M mode/S mode/U mode

o,
i

WWW.XTIrvin.cn 316

© MNP RIMARGEARA R BALHTAH



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

FEFE 2 AEXTSF IR T . AEER MR R . TR A R T . EEELS R
AR A
31 25124 20119 150114 12)11 716 0
imm12[11:5] fs2 fs1 001 imm12[4:0] 0100111

15.6.33 FSQRT.H——PREIF AT fii4

itk
fsqrt.h fd, fs1, rm
Bt
fd « sqrt(fsl)
AL :
M mode/S mode/U mode
S
T S
SO b
P RURES AL NV/NX
Bew:
rm PEE AR
o 37 b000: AT MEHEE A, XM ANEHTES fsqrt.h fd, fs1,rne
37 b0OL: [ A, MYANLAFES fsqrt.h fd, fs1.rtz
o 37 b010: mATETF A, RVHHLHHES fsqrt.h fd, fs1,rdn
o 37 bOLL: [IETETF A, WA HE4 fsart.h fd, fs1rup
e 37 b100: ALK& A, XARCSHE S fsqrt.h £d, f51,rmm
o 37 bl01: FARMM, AHIZHL.
o 37 b110: BRMM, AaHBxgY.
« 37 bl11: ZhESEA, MRIEEF SRR fost Y rm (DR BUE B AR, R HIE S 4

4 fsqrt.h fd, fsl,

25

24

20

19

15

14

12

11

0101110

00000

fsl

rm

fd

1010011
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15.6.34 FSUB.H—— 5P iRtk 1454

ik

fsub.h fd, fs1, fs2, rm
Btz

fd « fs1 - fs2
AL :

M mode/S mode/U mode
LT

BV i
SO br A

FERURZSAL NV/OF /NX
Bl

rm HE i AR

o 37 b000: LTI A A, XA HTE 4 fsub.h fd, fs1,f52,rme
o 37 b001: MZHEA, XVANLHTES fsub.h fd, fs1,fs2,rtz

o 37 b010: M HICFF /A, I HFE4 fsub.h fd, fs1,fs2,rdn

o 37 bO1L: WIETEZF A, XA S fsub.h fd, fs1,fs2,rup

e 37 b100: FLLFI /A, XAHLSHES fsub.h fd, fs1,f52,rmm
* 37 b101: FAREH, A&HBIRHG.

o 37 b110: FERMA, A& IR

o 37 bI1L: FH A, WRIGF SR TS fost Ry rm AR PCE B AR, X AL g5
4 fsub.h fd, fs1,fs2,

31 25:24 2019 1514 12111 716 0
0000110 fs2 fs1 rm fd 1010011
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AP SR AL S i A e . T PO i 25 A A PR ) A A A T A R

16.1  Fisk C-1 PLERESXPERIAF A4S

PR i A A ran i I e 0 - ALawbalE B frdndl. MlasiUr e E S dedl . Hlaniistn
WAL AR . DL AR ORI At L. MLE BTt B AL BT R e B 2 A 4L

16.1.1  HLESEIRME B fEgedl
16.1.1.1  HLBESR N B 25 7% (MVENDORID)
LAY B 2 5 2 /74 (MVENDORID) 174 THUNH RIMASEA R AT FamsEE, HAl

GAATRINZ 64 A7, FFArari SR, B AR LA M AL AR oS e
S FECARAIE S

16.1.1.2 LB LS %4522 (MARCHID)
Wlasti N A g5 A7 as (MARCHID) f7fif T AFISSAZ RS m S, FHFAEHUMN h RIS R G A B A
PP NS, HEAEH AR B E .

ALK E 64 £, A SRR B, RIARLAS B AL S S By
S SRR

16.1.1.3  HLASBEABIPEScIG S 4 /¢ 8% (MIMPID)

HLEERE RS2 Bl 5 A7 d (MIMPID) 7 T ALBIER B RE (L Blg 5 . CO10 H AR B2 A4F
o, U 0 .

RAFATARI ORI 64 i, AATani) S DU LB, BIAENLES s P AL S S 1y
IR 2 SRR AR 5
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16.1.1.4  HLEBAZHE NS %473 (MHARTID)

PLEBiA T g S a7 fras (MHARTID) 7rfff 7 ALBR SO RE (F 2 B N 4 5 -

RFAFAIINSE 64 7, FAFasHIEE A RZPLAAUEE, RIARLE TS I A Las A 5 B AR5
& SRR

16.1.2  PLESEIR R A E Frdndl

16.1.2.1 LA ZIREAS A2y (MSTATUS)

P PR S T A7As (MSTATUS) f7if 1A B S ENL A R AR SRR R R, Efa)m
LTRSS AN S PR Rl TSP CVANIE S S 7 Sk R G SN VA
ALK 64 £, TSRS, RISy M & S EdRARR &

BEL 2l
I o

63 62 36:35 3433 32
SD 0 SXL UXL
Reset|0 0 2 2
31 25:24 23:22:21:201918 1716 15i14 13i12 11i101i9 8i7i61514i13:2:1:0
0 VS [TSR{TW XS FS MPP | O SPP 0 0 |[MIE| O [SIE] O
TVM SUM MPIE  SPIE
MXR MPRV
Reset 0 | 0 |olololololo] o | o | 3 {o] 1 [o]o]o]o]o]o]o]o

Kl 16.1: HLes b PEERIR ST (MSTATUS)

SIE-#i g B0 i fE e A :
o X SIE Jy O W, M I esk;
o X4 SIE Sy 1 Wk, HZUH ) HIra R0

ALY reset 1HE, AP O S GN FBE B P BT O 2 FEALBE SRR kR 55
FEFFINBCE N SPIE fY{H.

MIE-BL 25 B Wi i fg for -
o 2 MIE 5 0 i, HLawiC b est;
o 4 MIE Jy 1 i, HLasisrb Ak

ALY reset {5, ABEARAEAL AT R BT BEE R AEAL PHARIE b WSS R e
4 MPIE f{H.
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SPIE- g ;B PR @b i fig £ :
BEOL T ORAFAL FRARAE ARG PR Bz b i STE Az -
ALY reset [HE, LEACIHEHR I DRSS BT ISR 1.
MPIE-BLEF B R B P R i e 0 :
BL T ORAFAL B AR AEDL AR R b B MITE (2 {E
ALY reset THE, LEACIHEHR I T HE g5 BT IR 1.
SPP- B R R BUIR A -
BL T ORAFAL FRARAE ARG PR A S IR S5 25 1 PR R B CIR AS «
24 SPP 3 27 b0O0 I, FoRabPRgRiE A H 55 e 7 mial T Pt
« 24 SPP 3y 27 bO1 i, FRACFRERHEA SR 7 RS HEF A AL TR Fasiat;
N2 reset 27 bO1,
MPP-pLES BEAR F R BUIR AL :
BAL T BRAFAL B AR AE DL AR IR 55 A7 R AR BLIR S o
o 2 MPP 2y 27 b00 i, FRALFRARSEA T MRISART ’i Ak T P
o 24 MPP 2y 2’ b0l B}, FIREIEFIA TSR T Rl T PR
« 2 MPP 2y 27 bll i, FRAFERSEA R IR AT B b THLE
LAY reset 27 bll,
FS-T7 i OCIR AL :
FRAEEE RCRAS A, AT RAKIRT BN SO s, 2 5 5 BRI MU K 27 -
o M FS 3l 27 b00 B, WFRERTCALT KRS, BRI PR A AT Ar A 2 e
o M FS 32" b0l B, FABICATHIRILIRG.
« 24 FS k2" bl0 B, HFABITCAT clean 7.
o M FS 32" bll B, FMHICALT divty 75, FUNZSAAAA AT T A sis oo .
XS-§ J R AL :
CO10 AP IeHIT, [EEH 0.
MPRV-E SRR :
o 24 MPRV=1 B}, IMEFRFERERIATHARSE MPP i RS HA T T
o 24 MPRV=0 i, BIBAIFEGHIE R PATIARE 4 i AL BEAE BT AR B AT IAAT -
SUM-SeFdi B Ui U RN AF %]
o Y4 SUM=1 i}, BT, ak. FEGERIEBUE T R T AT I AR1C A F P BRI 225 ]

=4
It
=4
7T

WWW.XTvim.cn 321 © IHiMHRIMARGEHERAE BAUTE



Z§k C910 AP FM (openc9l0) XUANTIE Zi%

o 24 SUM=0 i}, @ BET, e, AEERIBER KA T AT AR A i e S A A2 )
MXR- FEVF IR R U Bl bs il A nf P70 £ 22 1]
o 24 MXR=1 I}, FSRVFMEGERUTIFRC A AT HAT B AT SR RN A7 2310
o 24 MXR=0 I}, FeiFhnEkiissk S AETi R ic o ml B2 HE SN A7 25 1A) o
TVM-FEBFEM AT
o 3 TVM=1 i, WP HEE satp 26 7w AT sfence 454, P AEAREAIRS
o 2 TVM=0 W, BFH T LSS satp 15 6] 27774 A SIAT sfence 54
TW-Him 4
o 2 TW=1 i, @BPN PR PATRIFENE S wi, T EARER S 7
o 2 TW=0 i}, #BPH BRI IRIIFEE 2 wh.
TSR-FaPE sret
o X4 TSR=1 i}, HPUN BT sret 54, PEIRERRS
o 2 TSR=0 W}, AWEEM BT sret 54
V- ek &
MR R EDRAS AL, ATRAKIWT 1R SCUM s, R TR 2R R A K A5 -
o 2 VS 27 b00 W, KAEFICALT RKMPRES, BURT AR B KA & LR
o X VS g2’ b0l W, REFRITTATHIHRE.
o 24VS 27 bl0 i, KEHICAT clean 75,
o 2 VS 2 bll i, KEFIAT divty &, RUIKEFASNR RS A 0E00L.
VS ALY L E R BT FICRA R, ABCERHE 0,
UXL-9 475 P
R, BEER 2, FO87E UST, FFamhisie 64bit.
SXL-#f{# s vk
Rk, BEMER 2, FRTE S BF, A5 64bit,

SD-{Fxi. KEMY EIT dirty REEME
o 4 SD=1 I, FKHIPF R B RHAICATE dirty IR

o 4 SD=0 I, KPR BN REICEARAALAE dirty RES.

16.1.2.2  PLEEASCEZS IR A %578 (MISA)

PN P18 S SRR A s (MISA) F74f T AbFRAR BT SCHF 0 i S SR AR
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RAAASIOL SR 64 1, ZAAFARIEREARENAREATEE, BEHENEE T rE s S 8dEEiE 4
S

CI10 SR 24 RV6AGC, XF Y MISA ZFfFa & AE A 0x800000000094112d .. HAKYKAE
Mg S22 RISCV ‘B CRY (riscv-privileged).

C10 AZFrahSHLE MISA ffras, MZA ot TG HAEAR P AU .
16.1.2.3 PLABIA S HESER % 4% (MEDELEG)

PLa i R W RS AE R 274 (MEDELEG) W] DARHEIZ A st 26 1) e s B R B R R st
AWML . MEDELEG % 16 HURFHIF 8 i)t ——XF N, AT DATEPERFIIRLE S 8 e 2 2 B Ao B

RFAFARIALE 64 £, FFAFa SRS, BIERILER D M & S E8ERA R &

| S/
JFHI o

16.1.2.4  BLEBEAPWiFES R % 472 (MIDELEG)

PR b e gz bl 5 frds (MIDELEG) W] DARFEZR M Pt b Wi 2 2 2 oA B o

63 32
0
Reset 0
31 181716 {15 1G9 8 (7 6 5 4 i3 12 |1 0
0 0 0 0 (0 |0 0 |0 |0 0
MOIE_DELEG 4 SEIE_DELEG STIE_DELEG SSIE_DELEQ
Reset 0 |0 ‘0 | 0 | 0 |0 |0 |0 |0 |0 |0 ‘0 |0 |0

Bl 16.2: Pl BT g A7 (MIDELEG)

ALK 64 £, FFAFa SRS, BIERLER D M & S EERA TR &

| =
JFH o

16.1.2.5 PLABL P feR % 4228 (MIE)
PP W B RE T 2 A e (MIE) TR R P W R B (REAI Rl % A s L2 64 1,
WAL E IR LA 35, BIARYLA BTy M & S ECRRE 0

SSTE-# g H P BEAEK PP I il e £ -
o 4 SEIE 2y 0 i, #8ZUH PRI B TR
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63 32
0
Reset 0
31 18,1716 |15 12{11;10{ 98 7 6 5 4 {3 ;2 {1 {0
0 0 0 0 0 0 0 0 0
I\4-1OIEJ MEIE SEIE MTIE STIE MLE SSIE
Reset 0 lolofolofofolofololoolo

Al 16.3: Pl b RSl 2r iy (MIE)

o 4 SEIE 3y 1 B, B PR NE A 2L
MSTE-HLES BEREK P 1 i fr o -

o 24 MSIE 3y 0 B}, HLAEERAE b TE 28

o 24 MSIE 3y 1 i, HUEBEELE PR
STIE-# & ) B R 25 I i B «

o 2 STIE Jy 0 W, EZH PR i & i oL
o 24 STIE Sy 1 i, @I PRI g AMR P A2
MTIE-BLEBEA T HRE 25 i fig £ :

o 2 MTIE Jy 0 i, HLEBETHIFES P b Ies.

o 2 MTIE Jy 1 B, HLEBETTIEE P IbrA 2.
SELE- 41y B S i i e 4 :

e 24 SEIE 3 0 B, HZM BNl Iosk.

o 4 SEIE 4 1 i}, % AN Wra 3L
MEILE-HLES RS Hsi I1 fE :

« 24 MEIE 3} 0 B}, BSR4

o 24 MEIE 2y 1 i, HLEBEIMB AL
MOIE-BLASBER S B Bkt W e e -

o 24 MOIE 24 0 i, HLasisXit B i W esi.

2 MOIE 4 1 I}, HlastbiXit B b WA 2.
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16.1.2.6 PLESEL B IEHE%EE (MTVEC)

Pl Bim S EAL A (MTVEC) TR E R S5 PR i A 1 ik
A AR 64 £, T SRR, BIRLAAR D MR & S 8eREA R &

B Al
FFHI o

63

Base
Mode

Reset 0

F 16.4: Pl m s ik gy (MTVEC)

BASE- i i LA
R R T SRR AR A LB 62 (7, I EEHEREE: 27 b0 BI T 135 S I 4 FLFE A L1

Hohik .
ALY reset HE.
MODE-[nj & A A :

« 24 MODE[1:0] 24 2° b00 K},
« 24 MODE[1:0] ) 2° b01 i},

SRR RS ] BASE kb 4F K S A ik
SHEM T BASE #ibk{E R A Dbk, A Wr{#EH BASE + 4*cause.
16.1.2.7  HLESEBGR IS Ui B %72 (MCOUNTEREN)

ML B T A U A A7 A4 (mcounteren) , TG P& A6 ol ATE A Pasi=ot 4is -

H AR 5% performance_ test .

16.1.3  PLEBLAS IS AL A7 25 4l
16.1.3.1 HLEBEA SR & 0 % ¢85 (MSCRATCH)
P B H i Bt & 0y 27 Ay (MSCRATCH) T AL PR &AL 57 MR A5 A2 e v 4 O3 i e . —

FRAFAEDL A A TR SCAS YA R EHE.
AR 64 £, ARSI, RISy M & S AR &

| =P
I o
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16.1.3.2  HLEBIASTHRARYF B 5423 (MEPC)

Pl B RERF TG (MEPC) M TAARERE I A 8 I 55 A iR i i e i (. (R PC
{H). C910 37#F 16 155454, MEPC RfHPA 16 Srsinf s, Ml hE.

AR 64 £, TSRS, RISy M & S 8ERATR &

BEL 2l
JT o

16.1.3.3 PLABR k% f¢25 (MCAUSE)

DL RO A Ay (MCAUSE) TR A R R R SRS, AT ERH RS R
SRS IDUPVE LN

AR AR 64 £, FAFar SRS, BIERILERD M & 2 8ERA R &

| Sy
FEHIo

6362 54 ol

|— Interrupt Exception code 41

Reset D| 0 | 0

Bl 16.5: HLasR i Sk A (MCAUSE)

Interrupt-rplibridhr
o 4 Interrupt £k 0 I}, FoRfilk S RERRIEAZ T, Exception Code $i i 574 fif#tAfT o
o 4 Interrupt iy 1 I, FoRfltk i nRIEZ M, Exception Code i B HPIKT T .

Exception Code-S¥ w5 :

AEALPRESIEA SR HEIN; S5 i) B (57 2 R SR o S 5 AR X B (Lo

-

16.1.3.4  HLABAPWFEIHRENF A2 (MIP)
LA P E RIS T e g (MIP) T ORAA AL BRER B R TR RPIRAS o 2 A THLES ) B0 H IR IC 3 7 BT g
PRGOS, MIP 25778 R R S A

E CLINT ") MSIP F1 SSIP ZfA7a% I A & X ) B, A A 2805 v PAE S MIP s A Y bit
MSIP bit PAK SSIP bit #4725,
KA A 64 07, AL SRR EMainT 55, BEHEYLa T a2 S 8RR S

EL Al
JFH o
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63 32
0
Reset 0
31 18 17 16 15 121110, 98 7 & 5 4 3 2 1 0
0 | | | 0 0 0 0 0 0
MOIP  MCIP MEIP  SEIP MTIP STIP  MSIP  SSIP
Reset 0 lolololo]ofo]o]o]o]o]o]o

Kl 16.6: LA ISRk ar e (MIP)

SSIP-HZ ] BRI A4 :
o 24 SSTP 2y 0 B, ALFRERMHIEA A TERRRA I Pl bl
o 2 SSTP 2y 1 B, ALFRZRYUHIA AL T ERPRAS Y PR i
M R[5, SSIP delegate 3| S 52 )5, S &W S, B S & HEE.
MSIP-BLEF AR A 1 i A0 -
o 24 MSTP 2y 0 B, ALFRERYUHIBA A T RRR AL AR i
o 4 MSIP Jy 1 I, AbBEES 24 HA AL T SF RS AL A AR bt
It bit Jy Hi%.
STIP-EZ I ) BRI 2 P AR AR -
o M STIP Jy 0 B}, AbFEER Y13 AL T4 FRRAS I BGUR FBEiT 2 v .
o M STIP Jy 1 B}, AbFRER M1 A T RRRASHEIUN P i85 bt .
MTIP-HLZS BT D S5 AR«
o 24 MTIP 2y 0 B}, AbFRER Y4 H03A AL T FRRAS I LA 25 hb .
o M MTIP Jy 1 B}, AbFRER YT A TERRRASHOMLAEA T 25 b
SETP-# 2] ) B I 5 A4 :
o 24 SEIP 2y 0 Bf, ALFREEY A A T RRRAS SN Pl bl .
o M SEIP 2y 1 B, ALFRZRMHIA AL T ERPRASHBYN PR SN .
MEIP-Sp e iS5 A 2
o 24 MEIP 3y 0 B, ALFREEYHIEA AL TS RRRAS LA SR 4
o 4 MEIP Jy 1 I, AbBEER Y HIA AL TS5 RRRES AL R T .
MOTP-BLE B S -4 A i th b I35 A 4o -
o 24 MOIP 3y 0 B, ACIREY VA AT RPRAS LSBT B0 i .
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o« 2 MOIP 2 1 i, ALPRES Y FIA AL TR AP LE ST Redi i P T

16.1.4  HLATESKNAFIRI A AF a4l

WL A7 ORI AT A7 AL A AR BT BEAT S PR 422 A A A 740 o

16.1.4.1 HLEBEAWBLAFIRPACE 2% (PMPCFG)

PLs BB NI IR ECE S A ds (PMPCFG) T RCEMELAAFR T AR . sk PUfekia.
AR 64 £, TGRS, RISy M & S ARAT &

B Rl
I o

BIKMERESEZYILN AR EEFHE (PMPCOFG)

16.1.4.2 PLABLAWE MLY% /7% (PMPADDR)

P B N AP HbhE 27y (PMPADDR) JiI T RCEABE A A7 4 R ik X 1]
AR 64 AL, FFAFar ISR LAET s, BIEARLE D M & S EERA R &

| =P
JT 1o

BKEBESE WL N AR F 4% (PMPADDR)

16.1.5 HLASBLRT BN o7 a4l

P RS A s AU THEREHE I B, M TR st T h i s B A 8 R E S, Pt
RN RIATREFAAL -

16.1.5.1  PLATEELIH%28 (MCYCLE)

BLABERIIPE (MOYCLE) A AL T TR R, A TERAE TIPS (0
SIRARAS) K, MCYCLE 7k e MATT M A

FRVHECH N 64 (i, RTPHRC 20 reset 1%

SURFERSHF it .

16.1.5.2 HLEERBRAKRIELS 52 (MINSTRET)

FlLastiCGRIRFE T 4s (MINSTRET) I TAABbFRgs O LB IR H545 %, MINSTRET FHfias&1E
FREFE 2 IBIRE H T

BIRFETHEER N 64 1, IBIKTTEES S8 reset 1§,

ARG RESEF IS
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16.1.5.3 HLEBATEIEE (MHPMCOUNTERND)

BLEHGA BT H (MHPMCOUNTERR) T AT R I
SRR 64 i, FHFITEO AU reset .
SUREEIBH Tt

16.1.6  BLES B THEES e B A AR a4l

P T S IO B e T T L s U R e e B T Sy R

16.1.6.1 HLEEA %S (MHPMEVENTD)

HLAH T AR Bl 77 A7 % (MHPMEVENTn) LA O R i 5% 19 3944 , mhpmevent3-31
A1 mhpmeounter3-31 ——Xf ¥, £ CI10 H, A-FHFT14as KRB FHFEA T 4L, A, mhpmevent3-31
HAEH A5 E B H -

FFEREAR 64 £, AT S reset 1%

BARGERESH BN FHEF T 55

16.1.7  BLES BB BRIAIR S I Ao 4l

COL0 MALBRGARESY e T Arfrds, B MLavBy RS Hrd: (MXSTATUS) . HLawiihE
PEEfIFF s (MHCR). PLEsBEE A7y (MCOR). Hlasiist L2Cache #£ %774 (MCCR2).
LA R R e gy (MHINT) . HLasiUR A Rk 2 (MRVBR) . BN PSR S e
#frds (MCOUNTERWEN) . Lt bt oy fias (MCOUNTERINTEN) . ALg#Bis it ik
AR e (MCOUNTEROF),

16.1.7.1 HLEEAT RRASFR (MXSTATUS)

P RS A s (MXSTATUS) f76f 7 Ab B 4 i B AL RSN CO10 4 RE T RETT K AL
HAATRINZ 64 7, FFAFan iSRRG TES , AARLAE D A & S SRR 2

B Al
FEHI o

PMD U- ] Pk il W 3 - B i i or «
% PMDU 2y 0 i, P BECR i RE T Rt T 4L
% PMDU Jy 1 if, PR 28 AR R R T4
PMDS-#1 T BTk g e 3 - B fg for -
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63 32
Reserve
Reset 0
31 30i29 23i221:21:20119118117116 1151/14 113112 /11!110!9 §!7 0
PM RES RES RE RES 0
T T
THEADISAEEg ‘ MM PMDS I—PMDU
Reset
MAEE—— UCME PMDM
INSDE CLINTEE PMP4K
MHRD
1 0 ‘0‘0‘0‘0‘0‘0‘0|1|0|0|0|0|0|0|0| 0

& 16.7: HLasiAy RS H frd: (MXSTATUS)

24 PMDS 2 0 i), MNP sevr i se T e 4.
2 PMDS 2y 1 I}, G RS IR R T s T
PMDM-PLEBEANE RE W M V- B g for :
24 PMDM 2}y 0 i, HlgstbisT sevrrEae it Ees 4.
2 PMDM Jy 1 i, #HLasis a8 kv s 4.
PMP4K-PMP 5]V fsihil i :
C910 Y[ A2 PMP /RN 4K, A% AL .
MM-EXF 55 Ui g e 4L :
2 MM g 0 I, ASCRAAEXFFUIE, X5 DR AR AR 55 5
MMM Sy 1, SCRFEEXSFFUI, BB U . (C910 BRIAEH 1)
UCME-U 479 cache 54
24 UCME 2y 0 Bf, MBI REPATY JRH) cache #4EHES, A ARERR S 79
2 UCME Jy 1 iy, PRl AT &Y cache #4464 .
CLINTEE-Clint V2% /8K VEr bW 201 b T bl REAY :
24 CLINTEE 2y 0 I}, CLINT KRRy gt sh Il An v g W S .
24 CLINTEE 24 1 i, CLINT %Ry gt s BT AT g v Wl AR R .
MHRD-3 b R -l 411 :
24 MHRD 2 0 I, TLB 8KJ5, WFS T8R4,
24 MHRD Jy 1 B, TLB §KJ5, BEPERLIATREL: R,
INSDE-:f] Icache snoop Dcache Hjf:
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24 INSDE *} 0 i}, Icache ft4:)5, 4 snoop Dcache,

%4 INSDE 4 1 B}, Icache §lkJ5, AN£x snoop Dcache.
MAEE-§ )it MMU Huhl @ : :

24 MAEE 24 0 i}, Ay MMU HufikJ@ .

24 MAEE 2 1 i, MMU [ pte sy bbb @Rz, 1T DATC & 00 Im  hk Ja
THEADISAEE-{fifigh™ i A4

24 THEADISAEE 2y 0 i, fiif] C910 ¥ g 0l 7= A k189 57

4 THEADISAEE 2 1 i, WIBARER] C910 4 @44
PM-AbB 2 B AR BB -

24 PM=2" b00 I, FAEYHIAPEEHEATTE N P

M PM=2" b0l i, FRAEYFIALBIZHBA TN B

M PM=2" bll i}, FIEAHIIEHEATIENAE A . (Reset JT AHLAE)

16.1.7.2  PLABLABIMEACE % /4% (MHCR)

PR B2 A ds (MHCR) HI TR PRASHEATHCE., (AR PERERITIRE.
KA RINLOZ 64 A7, FAraei SRS, RIEARLAEA A & S 8RR &

B Al
FEHIo

63 32
Reserve
Reset 0
31 19 .18 117 13:112 111 9 i8 17 6 5 {4 i3 12 11 0
Reserve SCK]| Reserve Reserve ‘ RS|WB|WA|DE| IE
LDBTHJ ‘ B"'B t
WBR IBPE BPE
Reset 0 |D| 0 |D‘ 0 |D|0‘0|0|D|0‘0|0|D

Kl 16.8: HlasRIEAFRCE % /¢y (MHCR)

IE-Icache f§ifigfii:
Y TE=0 i}, Icache [,
4 TE=1 i, Icache $JFF.
DE-Dcache f§ifigfi:
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24 DE=0 i}, Dcache %[,

24 DE=1 A}, Dcache ¥TFF.
WA- S A7 55 5 BL e LA 2

2 WA=0 B, Blfi=id 22470 write non-allocate 5.

M WA=1 I, Bl EZEN write allocate B,
WB- R 715 Il i LA :

24 WB=0 i}, HfimsEmhnE k.

4 WB=1 Itf, Hllimdl A h s mt,

C910 A H A, WB FEiEH 1.
RS-Huhl iR [T B v ¥ :

2 RS=0 I}, a&[AHEHEHA .

M RS=1 B}, &EIEEFFE.
BPE- Jt V- il Bk 4% 3¢ 0 :

24 BPE=0 i}, Fi ki X0 .

24 BPE=1 i}, FBkEEITE.
BTB-4y 3¢ H b Pl s e :

24 BTB=0 I, 735 HARF .

2 BTB=1 i, 73 HARHNITE-
IBPE-[]#%5) 32 Bk 4% mtllpk s i e :

M4 IBPE=0 I, [A45 SO 5C 1 .

24 IBPE=1 W}, &7 LB IS .
WBR- 558K AL A e :

M WBR=0 I}, ANCRFER AL .

4 WBR=1 I, SCFRFERK .

C910 BHiAH 1, Au[iEHE.
LOBTB-45—%5) 3¢ H ba Bl 18 fig 7 -

24 LOBTB=0 i, 25— 3 HArHtil 5 4.

X4 LOBTB=1 i}, #—Z5r 3 H i
SCK-ZGLHIAL PR 25 ity Inf ph bk :
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AL R IR RGNS PR BB L, HATS AN i =SCK+1, CPU A XI55 H . SCK
e reset INHACE HARELEZ JF I -

16.1.7.3 PLABCABITHEMEGR /72 (MCOR)

PLE B CE R AT s (MCOR) 15X R G A7 AN 7SI R HEA T AR S 4 A
ALK 64 £, FAFa SRS, BIEARILERD MH & SEERA TR &

BEL s
JFH o

63 32
Reserve
Reset 0
31 19118 117116 15 615 4 13 211 0
Reserve Reserve Reserve|
IBP_INV — L ‘
BTB_INV BHT_INV CLR INV CACHESEL
Reset 0 |0 |0 ‘0| 0 |0|0|0‘0|0|0

Bl 16.9: Pl IR 74 (MCOR)

CACHESEL- 5 M A7 560 :
W CACHE_SEL=2" b0l f}, ¥E-h$54 kB .
24 CACHE_SEL=2" b10 i, 3l %rs.
24 CACHE SEL=2" b1l [, WEHH5FEHE mE A
INV-s ATt e i :
A4 INV=0 i}, &GS
2 INV=1 I}, ST ITRUE .
CLR- AR BLG BR e L :
2 CLR=0 I}, W ZAAbnic IER R IR S5 3] A
29 CLR=1 K}, WlZAFphnic A NEm) R4 5 2 4k
BHT INV-BHT J3eEfn:
24 BHT _INV=0 I}, 7337 RN REEEA AT ToRUE .
2 BHT INV=1 [}, 435 RN R AT oL .

BTB_INV-BTB G EL:
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% BTB_INV=0 I}, 73 HArZmas WREE AT Tesife .
% BTB_INV=1 I}, 73 HARZnhak WA BRI T ok .
IBP__INV-IBP JCatitE e
2 IBP_INV=0 I, [a)HEBke SO B A i eaife .
2 IBP_INV=1 I}, [AEBk o SO i Bis 25T ek
AT TERA AR HER IR, TE SRR E R, (EBRAESS I, 1 0.

16.1.7.4 PLESBIX, L2Cache #ill%FEE (MCCR2)

Pl L2Cache #5675 /748 (MCCR2) HRACE L0 — Fmdl Z - P& MF i as i i e, —
PEEGATAR ) TRk, 2 BHEE A TLB Fiifiiae.

ZAAFRALIIE 64 £, FAFSATBEGBGEBLET BEXNTEEYS, RIEPLET B UG 2 SR A 5

63 32
Reset 0
3130 29/28 2625124 2221 20{19 {18 16 {15 43 {2 i1 i0
IPRE 0 TLTNCY 0 DLTNCY - oo
[
L ‘ ‘ ‘ L2ENJ RFE
TPRF TSETUP DSETUP
Reset0| 0 |0 |0 |0 |0‘ 0 | 0 |0| 0 | 0 |0‘0|0|0

& 16.10: Pl L2Cache 1 Zi1E#s: (MCCR2)

RFE-Ei il 5> B i R :

U RFE=0 i}, ¥ L2Cache dmf, 7RI L2Cache.,

1 RFE=1 B}, i/ L2Cache ftdemf, [R|IE L2Cache.
L2EN-L2Cache flifigfii:

24 L2EN=0 K}, L2Cache .

2% L2EN=1 i}, L2Cache FFf5F. (C910 [E5EH 1)
DLTNCY-L2Cache DATA RAM ijj ] J& W70 B4 <

24 DLTNCY=0 K}, DATA RAM i &4 1.

24 DLTNCY=1 K}, DATA RAM i} &1k 2.

24 DLTNCY 3% 2 i, DATA RAM i[5 &% 3.
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24 DLTNCY 4 3 i}, DATA RAM 5[ &K 4.

24 DLTNCY 4 4 i}, DATA RAM 5[ E#1H 5.

24 DLTNCY 4 5 B}, DATA RAM 5[ E#1H 6.

24 DLTNCY 4 6 B}, DATA RAM 5[ E# K 7.

24 DLTNCY 4 7 i), DATA RAM 57 E#1% 8.
DSETUP-L2Cache DATA RAM ] setup fit &L

24 DSETUP 4 0 i, DATA RAM REZEEIMY setup J&

24 DSETUP # 1 i}, DATA RAM ZEEHSMY—4 setup JEHI.
TLTNCY-L2Cache TAG RAM [fyijji] Jl Imd o :

24 TLTNCY 2 0 B, TAG RAM 5[5 EHH 1;

24 TLTNCY % 1 B, TAG RAM ] J& 34 2;

24 TLTNCY % 2 B}, TAG RAM ] &4 3;

24 TLTNCY 2 3 B, TAG RAM 5[5 &K 4;

24 TLTNCY k5 4 i, TAG RAM 5] &4 5.
TSETUP-L2 CACHE TAG RAM [fJ setup it {:

24 TSETUP Sy 0 Bf, TAG RAM REEHSMY setup JEH;

24 TSETUP 4 1 B}, TAG RAM FEEHSMY 1 A setup J&IH .
IPRF-L2Cache 54 Tilfie
FER BRI R 57 L2Cache SR IS4 T 4R -

24 IPRF 24 0 I}, L2Cache $54HURIIHE K M ;

24 TPRF 2N 1 W), FREL 1 %0847

24 IPRF 2f 2 W}, F 2 SR GA7ATS

2 IPRF iy 3 i, WL 3 kGeA747-
TPRF-L2Cache TLB Tillt{difig:
2 TPRF 3 0 i}, L2Cache TLB TiEI)HE X ;

24 TPRF 4 1 B, L2Cache TLB HiBHAEF .

16.1.7.5 PR Ba B EH A2 (MHINT)

PLa B Rt E R Ay (MHINT) T w947 2 R RETT 42l
AR 64 £, A SRS, RIS M & S E8ERA TR &

EL s
JFHI o
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83 32

Reserved

Reset 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reseved | [ | [ [of [woe] [omsfo] [ [ | [ o[ [of | [res]

FENCEI_BROAD_DIS NO_SPEC L2PLD IWPE | IPLD Reserved DPLD
FENCERW_BROAD_DIS
SRE LPE AMR
TLB_BROAD DIS
L2STPLD
Reset 0

Kl 16.11: HLAsRL RS e ds (MHINT)

DPLD-DCACHE Fillt{ifify :
24 DPLD 0 i}, DCACHE Tl ;
24 DPLD 2 1 iy, DCACHE FEUITJH.

AMR-L1 Cache 545 lcskms 1 2l 4 A8 HERT :
2 AMR 2y 0 I, B4 e A th 1y ) sk i SO JE i WA HE .

% AMR R 1 B, 76 BELLZ R BAFATIATAE BV ER] 5 2L SL b hE A7 R A TR S A L
Cache,

IPLD-ICACHE Willtffifigfi :

24 TPLD 4 0 i}, ICACHE il 34 .

2 IPLD # 1 W, ICACHE FilH R .
LPE-fR S Mg 1 fi £ :

X4 LPE 2y O B, FEFRI0EE ] .

4 LPE 5 1 W), FEHIEIFE
IWPE-ICACHE % B i :

% IWPE 2y 0 i}, ICACHE Bl 5K F;

4 IWPE 4 1 fit, ICACHE Bl ).
SRE- YUl B :

% SRE 2y 0 i}, FBRE S ;

%4 SRE 2 1 i, FLRABITS.
D__DIS-DCACHE HiliZZ 47475 :
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24 DPLD 2 0 B, i 2 %1717
24 DPLD 4y 1 B, Tl 4 %4717,
24 DPLD 34 2 B}, Tl 8 K47
24 DPLD 2y 3 B, Bl 16 &Z 71T
LA 0.
L2PLD-L2CACHE Filjtffifigfi :
2 L2PLD 3 0 i, L2CACHE Wil ;
4 L2PLD 4 1 i}, L2CACHE Wil .
L2_ DIS-L2CACHE FilUEAi4 75 :
24 L2_DIS 3 0 W, FiH 8 SKZEAFAT
X L2_DIS K 1 B, il 16 224747
2 L2 DIS 4y 2 B, Pl 32 5224747
24 L2_DIS 3y 3 W, FiH 64 %7475
L2Cache MTIHUETE L1Cache UM ELAE b PR FEATHIHL
NO__SPEC-SPEC FAIL Tl figffifisf :
24 NO_SPEC 3} 0 i}, spec fail #ijljZh5E K] ;
24 NO_SPEC 3} 1 5, spec fail TIZIHEFF .
L2STPLD-L2 Cache Store Hilltffifigfi
24 L2STPLD 4 0 i, L2 CACHE store il ;
24 L2STPLD 4 1 B, L2 CACHE store Tl .
TLB_BROAD_ DIS-TLB fence #:ff:) #RELT L :
24 TLB_ BROAD_DIS 2 0 i, sfence.vma $§4HE/E) 485 HfhAz ;
24 TLB_ BROAD_DIS 3 1 i, sfence.vma F4¢HAERT 4% .
HAEIUR, ROIANTETE.
FENCERW__BROAD_ DIS-fence $ff:) #§ B :
24 FENCERW _BROAD_ DIS }j 0 5, fence 54 3/E 1% 5 HMbA% ;
24 FENCERW_BROAD_DIS 4 1 i, fence 354 #4ER) 5.
ALY, SO
FENCEI_BROAD_ DIS-fence.i #ff:)" ¥R i :
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24 FENCEL_BROAD_DIS 2y 0 5}, fence.i $$4-30E) 3% 3 HAb A ;
24 FENCEL BROAD DIS 4 1 B}, fence.i $8-84ER 4%,

G OLT . AL

16.1.7.6  PLAEX S Sehk %5 4235 (MRVBR)

Pl S i Arfrds (MRVBR) HRERAF AR m A EE . 44> C910 LA M2 MRVBR
AT

GAERIO R 64 i, FFAERSNTIES BURBHLARA ik, BDIRPLEEEti Al SR R & 5
o
63 40 39 0
Reserved Reset vector base
Reset 0 (Input pin)

[ 16.12: Hlassi iz BRI 2774 (MRVBR)

Reset vector base-&(i3khl:
P A% DR S AL SR Ak

16.1.7.7 @B BRGNS (MCOUNTERWEN)

Y ST S e Ar i (MCOUNTERWEN), AR P 5 ] AU

A .
AR 64 £, A SRS, RIS M & S EERARR &

S
63 32
Reserved

Reset 0
3130 {29 6 50413 1{0
R |Tw] v

LHPMSO HPI\LS t
HPM31 HPM4 HPM3

Reset{ 0] o] o] 0 [o]o]o]o]o]o

Bl 16.13: B SIS EREF 4 (MCOUNTERWEN)

2 meounterwen.bitn] S 1 B, FVFESH PR RS XY shpmeounter,
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4 meounterwen.bit[n] 2 0 B, N ARVFHZN PR GXFV Y shpmeounter, #3742 JEyE g

A P
QDI

16.1.7.8 MLESER I PGS F2E (MCOUNTERINTEN)

PLaR BRI e a7 a4y (MCOUNTERINTEN) , T EREA S PR bt =2 i
AR 64 £, FAFa SRS, BIEARLERD M & S E8ERA TR &

EL s
JFHY o

63 32
Reserved
Reset 0
3130 |29 514i3/211}0
R [rw| v
LHPMSO HPMS‘J L
HPM31 HPMA4 HPM3
Reset| 0] 0] 0] 0 [oJofolo]o]o

16.14: Pl b RE S frds (MCOUNTERINTEN)

24 mcounterinten.bit[n] 24 1 B}, XFF. mhpmcounter [¥%5 H Bl % 7 #T .
24 mcounterinten.bit[n] 2 0 i, X} mhpmcounter [ ¥ H BFAS il & 5 .

16.1.7.9  BLEBEXSAF LB IEAIES 7% (MCOUNTEROF)

DA B AR arfrds (MCOUNTEROF), T 2RSS FMIRR S AL T B .
ALK 64 £, A SRS, RIS M & S 8ERA TR &

| =
T H o

63 32
Reserved
Reset 0
3130 {29 6 50413 1{0
R |Tw] v
LHPMSO HPr\LS t
HPM31 HPM4 HPM3
Reset{ 0] o] o] 0 [o]o]o]o]o]o

Bl 16.15: lasidert Lt b bri 2 A4 (MCOUNTEROF)
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24 meounterof.bit[n] 24 1 B}, X} mhpmcounter %4 T i .
24 mcounterof.bit[n] 3 0 i}, X} mhpmcounter 7 %4 i H .

16.1.8 HLZSEIX Cache yjlly a7 g4l

Pl Cache P74 A AEAS 1 T HEGEI L1 Al L2 @i R ArH N A, (TR At AT

16.1.8.1 HLZ§EIX Cache 54 %% (MCINS)

Hlial Cache $5477f7ds (MCINS) Ji 1 L1 2t L2 @yl Ak BoK .
AR 64 £, TSRS, RIEARILED M & S E8ERA TR &

BEL Rl
JFHI o

63 1 0

Reset 0

K 16.16: Hlesfizl Cache $54-%7fF4s (MCINS)

R-Cache #ijj[n] :
e MR K OB, AEi#E Cache FiFK.
o M R M 1K, &g Cache BLIFK.

16.1.8.2 HLEEIR Cache WilE8I1%##% (MCINDEX)

HlgsBisl Cache iR | % 74 (MCINDEX) HIFHCE BRI Cache £ A5 E .
RFFAFARIALAE 64 £, T SRR LAY, BIRLEGAR D MR & S E8EREA R

B Al
FFHI o

B3 32

Reset 0

Kl 28127 25 i 24 21t 20 0
RID - WAY INDEX
Reset 0 0 0 0

B 16.17: HLastis Cache P KT A7 74 (MCINDEX)

RID-RAM kiifir:
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FRVIAE RAM {552
o 24 RID 4 0 B}, F/RifjFfZ ICACHE TAG RAM,
o % RID K 1 B}, FRifHEE ICACHE DATA RAM.
« X RID 4 2 B}, FRi5HHE DCACHE TAG RAM.,
e % RID 3 I}, RIS DCACHE DATA RAM,
o X RID % 4 B}, FRPjHHE L2CACHE TAG RAM.,
o X RID % 5 B, FR5HEE L2CACHE DATA RAM.
e % RID K 12 i, FRIFHAME DCACHE LD TAG RAM,

WAY-Cache #{55.:

878 RAM D5 B AL EAE B
INDEX-Cache #35]:

iR RAM i RG I EE R .

16.1.8.3 HPLEEIR Cache Bii% 172 (MCDATAO0/1)

HLAFBEL Cache HCRA(72 (MCDATAO/1) TRt L1 ok L2 FRHEAE (A
ARSI KR 64, AFIPRR RS SR VLT BER TS, EDHRBLAVBER Vi & ki &
St

63 0
DATA
Reset 0

K 16.18: HLestizl Cache 5114k 27774 (MCDATA)
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% 16.1: Hlgetizs Cache JiFEHRTFFar S RAM RHEIXS I K 5

RAM #¢E CDATA HI&
ICACHE TAG | CDATAO0[39:12]: TAG
CDATAO[0]: VALID
ICACHE DATA | CDATAO~CDATA1: 128bit DATA
DCACHE TAG | CDATA0[39:12]: TAG
CDATAO[2]: DIRTY

[

[

CDATAO[1]: SHARED
CDATAO[0]: VALID

DCACHE DATA | CDATAO~CDATAT1: 128bit DATA
L2CACHE TAG | CDATAO0[39:12]: TAG

CDATA[1]: DIRTY

CDATAO[0]: VALID

L2CACHE CDATAO~CDATA1: 128bit DATA
DATA

16.1.9  PLESELARPIES W5 95 (i s dl
16.1.9.1 ML BRI S5 28 (MCPUID)

PN B S5 fras (MCPUID) f7if T AMBES SR R, HKE S % (C-SKY i ID &
SCHRE (4.0 J)Y o HAZAEAE 7= it AR B HRE o

16.1.9.2 i R nt % E% (MAPBADDR)

AT S P i LA iy (CLINT, PLIC) f9EEMbhE. X3 fraS moE b BE SR e E -

16.1.10 P ek fidsdl
16.1.10.1 Snoop WWrdifie4E%s (MSMPR)

WIT I RE AT A7AS, ML BE AR AR PR K o A0k ST it B AAZ 2 15 BRI AL B Tk, T2 —
ot B R AR IE R ) TR S FE AT T 55 SR 1 ik . SRR L e ] 5 .

AT ST R 64 fi7, HA bit 0 F5E X, H4E Reserved,

bit 0: SMPEN-k.CMlinTflifigfor

o 24 SMPEN 4 17 b0 I}, #OARGEMSALBRMTITER, T2 BE# Ak VT RGO . (EAME)

o 4 SMPEN 3} 1’ bl i, BOBEWALF MUK, TR BUTE KA.
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SEPRERAZOAE T HLHG, WA B A% XTI ) SMPEN=0, PAXMZORMNTEIRE. %0 s, BREE
$TH D-Cache Fl MMU 2 #if, WA ER LK SMPEN=1, B.0LEIER TAER (G55 WFT BX), 746
FF SMPEN=1, g5 AmTiY.

16.2 K C-2 @B BT # 68
AR PGB IAT AR BGUR P RGSRLE AFR AL U PRS2 17
SRL. YL PR LA AL
16.2.1 B B LR W A7 24l

2 5 M P BT R BB PR R, ERALEARS R, TR S R G PR L A A A
LA T 5w PE

16.2.1.1 M EGULBSHR & ¢4 (SSTATUS)
FEGN P AL TR T A ds (SSTATUS) £ 1AL AEEZUT B R RS IR 8, e
ERTWARAL, SR TR, SR RSS2 MSTATUS (ko mss .
HAATRRINZ 64 A7, FFAFani SRS BPN P s, PR S S EERAE 2

B Al
FEHIo

63 |62 36{35 34/33 32
SD 0 0 | uxt
Reset|0 0 2 2
31 25124 2312221020119 118117116 15i14 13012 11110 9l8 17 l6 I5 la i3 {2 {1 o
0 VS o(0f0 0 XS FS 0 0 SPPl O | O 0O|O0|O|SIE|O
|'\r"|}'(|;§J LSUM S||)\E
Reset 0 | o JoloJoloJolo] o [ o[ 3 ] o [1]olo]olo]o]o]o]o

B 16.19: M AL PSSR S A e ds  (SSTATUS)

BREBESEZMEH XL EREFHE (MSTATUS) .

16.2.1.2 M) BErP W iR A A7 2y (SIE)

FEGUN PR W S RE TR 27 Aras (SIE) bR [ rp W S B (R REAN R i, 2 MIE AYFER-BR S
AT O 64 7, FFAFAR L EARGZ AN PRl 32, U PR (9 B AR p Xk A 1Y
mideleg HE, I FRET) S R EARAE S AR
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63 32
0
Reset 0
31 1817 116 {15 1009 8 17 i6 5 la i3 i2 i1 io
0 0 0 01010 0jojo 0
MOlEé 5||E|E STIE Sf|:|E
Reset 0 lo [o | 0 [o]o]olo]o]olo]o]o]o

Bl 16.20: g R b b G RV i A Ay (SIE)

HIRFEEESEHEMB R P preatisdl 5 4% (MIE)

16.2.1.3 WP BERn L% 443 (STVEC)

G PR R A s (STVEC) T Bl B W MR 25 A2 7 A D k.
AR 64 £, TSRS PRSP M & S EARAR S

BEL Rl
I o

63 2110
Base
\
Mode
Reset 0 | 0

F 16.21: M PR L A fEd (STVEC)

BRERESHENLEREXm s AW 45 (MTVEC)

16.2.1.4 BB B Uil %573 (SCOUNTEREN)
BB TH BRI A A7 (scounteren) , FIFHRUH P vT AT ) Fsiaot-4ids .
HIREER, WSERAR FEXITH B FERT HE (scounteren)

16.2.2 EPH B A AR AE R 4L

16.2.2.1 @A IR a0 %1545 (SSCRATCH)

RG] PR s Bl 5 1) 27 7 (SSCRATCH) AL BR&HE 578 M 55 2 v 4 i il —
PR SRAF AR T P Al BT SCas A AR EHEL

AN AR 64 7, FFAFasmEE RN PR s, H PN & S EERE R 7
o
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16.2.2.2 WGBS HER MR 473 (SEPC)
RPN PEAR AR (SEPC) M TP P i s B B i iR e T e e (B
PC ). C910 3¥F 16 fiFid5<, SEPC MIfEHPA 16 (L5EXI5, RARMAZE.

RO 64 £, TSRS BEIUN PRSP & S EAIRAE &
o

16.2.2.3 WGBSR SR A ArS (SCAUSE)
RGP B SR Ay (SCAUSE) T RRAF A i i RS, TRl

P27 AL BN B o«
AR 64 £, FAFa SRS BN PR, PR M & S EERA R &

B Al
FEHYo

16.2.2.4  WENBOTRERRR &% 225 (SIP)

FEGH PR W RIS a s (SIP) T ORAF AL BRES 1 T RS . 244k PRl ) B i TC YR ST
LI ATON I RVES N el R e i R DR PVA IS a AR

RAFRI AL 64 07, FFAFar IS SA RSB PR, BAUER i Xt AL mideleg HL7E , i
PRI S FEARAR S

63 32
0
Reset 0
31 18{17 {16 |15 10{9 18 {7 {6 {5 {4 {3 12 11 {0
0 0 0 0jo|}o 0jo|}o 0
MOIPQ Sl‘EIP S‘I'IP SS|.|P
Reset 0 o o | 0 [ofolo|o]o]o]o]o]o]o

Bl 16.22: L R P W AE RIS A A (SIP)

16.2.3  EZ B Fe s A7 2 4l

Y PR, TRV RS 0] BN B Ar s (SATP) 426 MMU &
JCRIBE I . B O [ R A AR S

16.2.3.1 WG/ B 473 (SATP)

YN PR e A A (SATP) JHT4a MMU FROTHYRB e . 3 1R MR F AR S
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AR 64 £, FAAH SSRGS BEIUN PRSP & SEORAE &
o

BK(E B2 % virtual _mem_ manage_ satp .

16.2.4 ) ESRARBRES P RAR &Y™ e A7 2 4l
16.2.4.1 @GN ERY REHF A2 (SXSTATUS)

BPUR P B RS 17 (SXSTATUS) LIRS RS 4 (MXSTATUS) HBesf, R
SRS HNE RS BRAFHS (MXSTATUS)

RAFRIOLK I 64 £, FFPmiiEE RSN FRan] 52, o MM (el s, P&
FECREES

16.2.4.2 @A BB RI% A2 (SHCR)
BRI PR A T A A ey (SHCR) J2WlestiCE A4 il 2 fras (MHCR) pomilt, BAR(EEIES
EMEBX AR E T 4L (MHCR) .

AR AL 64 £, FAFaiE SRS P BT, 1P BT & S ECRA IR 55

16.2.4.3 WG BR BRI P Wi g% /¢4 (SCOUNTERINTEN)

G P W il RE A A7 A% (SCOUNTERINTEN) 2 ML 52 b 00 3 Hh i i i 6B 27 77 A
(MCOUNTERINTEN) FBef, BAGEEIHSHILERXF P iritit 5 4% (MCOUNTERINTEN)

AR 64 £, TIPSR PR, 1P BT & S ECRAIE S 75

24 meounterwen.bit[n] 24 1 B}, scounterinten.bit[n] HEXTI. shpmcounter ¥ H Bt 215 =4 T

16.2.4.4 BN BR S LRI RRTE %2 (SCOUNTEROF)

B P i i AR A A (SCOUNTEROF) @Algetia i b thinit ar /i (MCOUN-
TEROF) fjmst, BAFERESEMEEXF N LR himid #% (MCOUNTEROF)

AR 64 7, ARSI SRR B PR nTse, PR & S EERER S 7.

24 mcounterwen.bit[n] 4 1 B}, scounterof.bit[n] F/RXJL. shpmcounter J&7& =4 i i

16.2.4.5 WP BEURANIEZ (SCYCLE)

I PR Eds (SCYCLE) T AL B T 2 BT RIEL, M3t T AR (B
PARIFEIRE) F, SCYCLE ZFf7aest S AEaE AT F T4

JET R 64 00, AT AR 2B reset (% .
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HIRFEEESE F it o

16.2.4.6 M EGUBRMRHT AT (SINSTRET)

YT PRGBS 2 11 8s (SINSTRET) J FAERHALIIASC 2B k35 240, SINSTRET 277554
RG2S BRI SR

RIRFE T EER N 64 17, IBRIEDTHEAR W reset 1.
HIRERESE F it .
16.2.4.7 SN ERFIES (SHPMCOUNTERD)

FEGUN PR s (SHPMCOUNTERn) e blastistge (it 4t (MHPMCOUNTERD) ik
it

BRERESHF T E .
16.2.5  BIHJIMBER MMU R % 775

C910 H MMU Ly J T MMU MK ray, SEBAIFIRIEIRE, BOEnl AE R TLB JH T35 45
A,

16.2.5.1 Y EX MMU P52 (SMCIR)
RN IR 64 07, TSR A BT s, H PSS SREBEREE S 75 -
BAR{5 B #2%% virtual_mem_ manage smcir

16.2.5.2 @)X MMU #il% 78 (SMIR)
RN KSR 64 f, FAFaiE RSP PR s, AP SEERETR S 75 .
BiRMEBES % MMU Inder % %% (SMIR) .

16.2.5.3 Y E MMU sl £ (SMEH)
AN KR 64 17, TFanm iSRS PR, H PSS RBEREE S 75 -
HARME B S% MMU EntryHi % 5% (SMEH) .

16.2.5.4 @M X MMU #il7%f#8¢ (SMEL)

AR AL 64 £, FAFaiE SRS P BT, 1P BT & S ECRA IR 5w

BR(EBES% MMU EntryLo 5 4% (SMEL) .
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	15.1.21 DCACHE.CSW ——DCACHE按set/way清脏表项

	15.2 附录B-2 多核同步指令术语
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	15.4.4 FF1——快速找1指令
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	15.5.9 LBIA——符号位扩展字节加载基地址自增指令
	15.5.10 LBIB——基地址自增符号位扩展字节加载指令
	15.5.11 LBUIA——零扩展字节加载基地址自增指令
	15.5.12 LBUIB——基地址自增零扩展字节加载指令
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	15.5.16 LHIA——符号位扩展半字加载基地址自增指令
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	15.5.20 LRB——寄存器移位符号位扩展字节加载指令
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	15.5.25 LRW——寄存器移位符号位扩展字加载指令
	15.5.26 LRWU——寄存器移位零扩展扩展字加载指令
	15.5.27 LURB——寄存器低32位移位符号位扩展字节加载指令
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	15.5.32 LURW——寄存器低32位移位符号位扩展字加载指令
	15.5.33 LURWU——寄存器低32位移位零扩展字加载指令
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	15.5.35 LWIA——符号位扩展字加载基地址自增指令
	15.5.36 LWIB——基地址自增符号位扩展字加载指令
	15.5.37 LWUD——零扩展双寄存器字加载指令
	15.5.38 LWUIA——零扩展字加载基地址自增指令
	15.5.39 LWUIB——基地址自增零扩展字加载指令
	15.5.40 SBIA——字节存储基地址自增指令
	15.5.41 SBIB——基地址自增字节存储指令
	15.5.42 SDD——双寄存器存储指令
	15.5.43 SDIA——双字存储基地址自增指令
	15.5.44 SDIB——基地址自增双字存储指令
	15.5.45 SHIA——半字存储基地址自增指令
	15.5.46 SHIB——基地址自增半字存储指令
	15.5.47 SRB——寄存器移位字节存储指令
	15.5.48 SRD——寄存器移位双字存储指令
	15.5.49 SRH——寄存器移位半字存储指令
	15.5.50 SRW——寄存器移位字存储指令
	15.5.51 SURB——寄存器低32位移位字节存储指令
	15.5.52 SURD——寄存器低32位移位双字存储指令
	15.5.53 SURH——寄存器低32位移位半字存储指令
	15.5.54 SURW——寄存器低32位移位字存储指令
	15.5.55 SWIA——字存储基地址自增指令
	15.5.56 SWIB——基地址自增字存储指令
	15.5.57 SWD——双寄存器低32位存储指令
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	15.6.3 FCVT.D.H——半精度浮点转换成双精度浮点指令
	15.6.4 FCVT.H.D——双精度浮点转换成半精度浮点指令
	15.6.5 FCVT.H.L——有符号长整型转换成半精度浮点数指令
	15.6.6 FCVT.H.LU——无符号长整型转换成半精度浮点数指令
	15.6.7 FCVT.H.S——单精度浮点转换成半精度浮点指令
	15.6.8 FCVT.H.W——有符号整型转换成半精度浮点数指令
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	15.6.20 FMADD.H——半精度浮点乘累加指令
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	第十六章  附录C 控制寄存器
	16.1 附录C-1 机器模式控制寄存器
	16.1.1 机器模式信息寄存器组
	16.1.1.1 机器模式供应商编号寄存器（MVENDORID）
	16.1.1.2 机器模式架构编号寄存器（MARCHID）
	16.1.1.3 机器模式硬件实现编号寄存器（MIMPID）
	16.1.1.4 机器模式逻辑内核编号寄存器（MHARTID）

	16.1.2 机器模式异常配置寄存器组
	16.1.2.1 机器模式处理器状态寄存器（MSTATUS）
	16.1.2.2 机器模式处理器指令集特性寄存器（MISA）
	16.1.2.3 机器模式异常降级控制寄存器（MEDELEG）
	16.1.2.4 机器模式中断降级控制寄存器（MIDELEG）
	16.1.2.5 机器模式中断使能控制寄存器（MIE）
	16.1.2.6 机器模式向量基址寄存器（MTVEC）
	16.1.2.7 机器模式计数器访问授权寄存器（MCOUNTEREN）

	16.1.3 机器模式异常处理寄存器组
	16.1.3.1 机器模式异常临时数据备份寄存器（MSCRATCH）
	16.1.3.2 机器模式异常保留程序计数器寄存器（MEPC）
	16.1.3.3 机器模式异常事件向量寄存器（MCAUSE）
	16.1.3.4 机器模式中断等待状态寄存器（MIP）

	16.1.4 机器模式内存保护寄存器组
	16.1.4.1 机器模式物理内存保护配置寄存器（PMPCFG）
	16.1.4.2 机器模式物理内存地址寄存器（PMPADDR）

	16.1.5 机器模式计数器寄存器组
	16.1.5.1 机器模式周期计数器（MCYCLE）
	16.1.5.2 机器模式退休指令计数器（MINSTRET）
	16.1.5.3 机器模式事件计数器（MHPMCOUNTERn）

	16.1.6 机器模式计数器配置寄存器组
	16.1.6.1 机器模式事件选择器（MHPMEVENTn）

	16.1.7 机器模式处理器控制和状态扩展寄存器组
	16.1.7.1 机器模式扩展状态寄存器（MXSTATUS）
	16.1.7.2 机器模式硬件配置寄存器（MHCR）
	16.1.7.3 机器模式硬件操作寄存器（MCOR）
	16.1.7.4 机器模式L2Cache控制寄存器（MCCR2）
	16.1.7.5 机器模式隐式操作寄存器（MHINT）
	16.1.7.6 机器模式复位向量基址寄存器（MRVBR）
	16.1.7.7 超级户态计数器写使能寄存器（MCOUNTERWEN）
	16.1.7.8 机器模式事件中断使能寄存器（MCOUNTERINTEN）
	16.1.7.9 机器模式事件上溢出标注寄存器（MCOUNTEROF）

	16.1.8 机器模式Cache访问扩展寄存器组
	16.1.8.1 机器模式Cache指令寄存器（MCINS）
	16.1.8.2 机器模式Cache访问索引寄存器（MCINDEX）
	16.1.8.3 机器模式Cache数据寄存器（MCDATA0/1）

	16.1.9 机器模式处理器型号寄存器组
	16.1.9.1 机器模式处理器型号寄存器（MCPUID）
	16.1.9.2 片上总线基地址寄存器（MAPBADDR）

	16.1.10 多核扩展寄存器组
	16.1.10.1 Snoop监听使能寄存器（MSMPR）


	16.2 附录C-2 超级用户模式控制寄存器
	16.2.1 超级用户模式异常配置寄存器组
	16.2.1.1 超级用户模式处理器状态寄存器（SSTATUS）
	16.2.1.2 超级用户模式中断使能控制寄存器（SIE）
	16.2.1.3 超级用户模式向量基址寄存器（STVEC）
	16.2.1.4 超级用户模式计数器访问授权寄存器（SCOUNTEREN）

	16.2.2 超级用户模式异常处理寄存器组
	16.2.2.1 超级用户模式异常临时数据备份寄存器（SSCRATCH）
	16.2.2.2 超级用户模式异常保留程序计数器寄存器（SEPC）
	16.2.2.3 超级用户模式异常事件向量寄存器（SCAUSE）
	16.2.2.4 超级用户模式中断等待状态寄存器（SIP）

	16.2.3 超级用户模式地址转换寄存器组
	16.2.3.1 超级用户模式地址转换寄存器（SATP）

	16.2.4 超级用户模式处理器控制和状态扩展寄存器组
	16.2.4.1 超级用户模式扩展状态寄存器（SXSTATUS）
	16.2.4.2 超级用户模式硬件控制寄存器（SHCR）
	16.2.4.3 超级用户模式事件溢出中断使能寄存器（SCOUNTERINTEN）
	16.2.4.4 超级用户模式事件上溢出标注寄存器（SCOUNTEROF）
	16.2.4.5 超级用户模式周期计数器（SCYCLE）
	16.2.4.6 超级用户模式退休指令计数器（SINSTRET）
	16.2.4.7 超级用户模式事件计数器（SHPMCOUNTERn）

	16.2.5 超级用户模式MMU扩展寄存器
	16.2.5.1 超级用户模式MMU控制寄存器（SMCIR）
	16.2.5.2 超级用户模式MMU控制寄存器（SMIR）
	16.2.5.3 超级用户模式MMU控制寄存器（SMEH）
	16.2.5.4 超级用户模式MMU控制寄存器（SMEL）


	16.3 附录C-3 用户模式控制寄存器
	16.3.1 用户模式浮点控制寄存器组
	16.3.1.1 浮点异常累积状态寄存器（FFLAGS）
	16.3.1.2 浮点动态舍入模式寄存器（FRM）
	16.3.1.3 浮点控制状态寄存器（FCSR）

	16.3.2 用户模式计数/计时寄存器组
	16.3.2.1 用户模式周期计数器（CYCLE）
	16.3.2.2 用户模式时间计数器（TIME）
	16.3.2.3 用户模式退休指令计数器（INSTRET）
	16.3.2.4 用户模式事件计数器（HPMCOUNTERn）

	16.3.3 用户模式扩展浮点控制寄存器组
	16.3.3.1 用户模式浮点扩展控制寄存器（FXCR）




