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175 HBERBELEBEFERA . . . . . . . 218
1750 MBSENEEIEEE (MCYCLE) . . . . . e 218
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17.6.4 P REEIRSFTESE (MEXSTATUS) . o o ot o e e e e e e e e e 221
176.5 S{IHUHERZITESE (MRADDR) . o o o ottt e e e 223
176.6  NMURESZIEES (MNMICAUSE) . . o o v ot e e e e e e e e e e e e e 223
17.6.7  NMIBERERIEEE (MNMIPC) . . . . 223
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E906 2— R E T Risc-V IELENSREMIR AR L IERE, 2XE RISC-VMCU FREDPHNES EREIE
2%, E906 BIRIT Birg, FARBNERMNNERLR, SHENRSHNMHREREIR. 906 TEAMES. &
im McU, BER AL, Sfin. wiFi ER B,

1.2 M

E906 LB AREMNEERF /M T :

- 32 L RISC RbIBEE;

- X RISC-V RV32IMA[F][DICIP] <

- ZFFRISC-V 32/16 (LBHRIELEE;

- RPN RMUBEASFR,;

- BESLFR TR, BRE, IEHRATRKE;

- T[i%&HD BHT ] BTB;

- XFFRISC-V BRI A FER

- MA@ FERS, &4 BHIRESS;

- TIERIES cache, EBAMRIELSM, 2KiB-32kiB OJECE ;

. TIEECHEURE cache, RESAMRELN, 2KiB-32KiB OJECE ;

- A RISC-V CLIC MR, STRFPETERE, SMEFPENRMERS IEE 240 1;
- B RISC-V PMP NTFRIFARE, 0/4/8/12/16 KIHTIELE ;

- 3TFF AHB-Lite DAEIMMY, XF=REL: BEIRE, HELSELANARSL;
- XIFTIEHIM RS BT

- XERBY RERESE.
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1.3 OJECEikIRN

E906 O] ER & IEIRAN & 1.1 Fi7R.

% 1.1: E906 TJEC B %EIR

oJieE BT B EixIR V4R35 B8

FREBETT JC/SP/SP+DP OPABREALZR. REEREZRTEER
EZRNNLESEEZEA,

DSP BT bz o] B HYFRE S RISC-V v0.9.4 hRAHY DSP BT,

$8% cache 0/2/4/8/16/32KB o] LABCE AT, & 2KB. 4KB, 8KB, 16KB. 32KB,

¥R cache 0/2/4/8/16/32KB o] LABCE AT, & 2KB. 4KB, 8KB, 16KB. 32KB,

RNFERIPE T 0/4/8/12/16 oJABEE A 0/4/ 8/12/16 NEIR, HoE R
ALMAFERIFPETT,

CcLIC hEE: 1~ 240 (R TOIEL 4% 1-240 D RTBEETIALD ;

PR KB RAL: TR SEREBRNL 2 ~ 5 MNIERTE, XA
2~ 5 A{EE AL 4/8/16/32 MRS,

BHT Fo/2/4/8/16Kb fEENAZHEEEE.

BTB b k=] oJEEEN D T Birt it 2 2E,

M BE NS B2 5T HPM b k=] HPM 3 RISC-V FREEE X B MEBE LS BB 5T,

L EIR =/ EE /R o]k fe = BRI E R,

JTAG 25 /5 % OB EAN 2 ZEX (gTAG) E 5 K&
(JTAG5),

EMA [0 Jo/1~32 tehs e AT LA A B Memory IEED EMA 2 0 R SE#1T
EYNNIE R E, 1ZEHSTE 906 TS HIE
WMAESSEHEEBEIZNEHR Memory 0,

SYSMAP BREEL B b k=] EECIZAME, TI7E £906 TEIEEE R BN E E R
EREBEHNEME, BYRERESESRXE
BEEAEFEZEEMK,

System Bus Access b k] o ABCE IR AHB SR, BT iEites 4k

i cPu MATIA IR RTFERE,

1.4 SRR MIR

E906 {E F RISC-V AR MY, IFRE 5 2 Tac iR, X grac 2 &iEREO, £906 XIFET
EERNARXINEE, 8RR, RENR, SERRTNEXN. EHEBSEENEY, ESRSRIESS
FRIR. BEFRARERSE, BEMESERFRAZ0ES,
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1.5 KRAIRER

E906 FA RISC-V AnfE, BIARAN:
« The RISC-V Instruction Set Manual, Volume I: RISC-V User-Level ISA, Version 2.2
= The RISC-V Instruction Set Manual, Volume II: RISC-V Privileged Architecture, Version1.10
= RISC-V Core-Local Interrupt Controller (CLIC) Version 0.8
= RISC-V External Debug Support Version 0.13.2
[3ER)] E906 tHSLHL T BR4>HTAR RISC-V Debug (Version 1.0.0-STABLE) EAINAE,

« RISC-V P Extension Proposal Version 0.9.4
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2 QbR E N

21 ZEIEE

E906 ZEAMEEN El 2.1 FivR.

JTAG Port
Interrupt

EGPR Float Execution Unit “

I-Cache
(2-32 KiB)

D-Cache Branch Target Buffer
(2-32 KiB) (BTB)

Branch History Table
(BHT)

Configurable AHB-L 32 AHB-L 32 AHB-L 32

2.1: E906 L5 E

E906 LIBEEK A 5 /K& BUE. 2B, 7. AEHE. BE,
- BUEMER, 17018 cache B RL, IREUES, REYiIAIE BTB, AFE 0 FEBTBKEE,

BITHhR 13 ©2001-2025 [HAMPRBERBRAT] MIFE 4
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- FBEMER, WRHMSAZTNSEMEEE, KESZNTUNRE, BES#TESEN, ENEER
HE, QIBEEARXEMEIRERIR,

- FUTHER, TRBEBPBRT BRSNS ARRMRERESNINGT. F6E/MEE< I SN EE
L4, Hop, BRHEEETBENEAESMEEES.

- REFEMER, FARTHMETENERE BANESNBERMUEAREEE cache E S %,
- BEMER, BIEQHNTEREDSEFRME,

O EENYIERFRIPETT (Physical Memory Protection, PMP) fARYIEMUHINRIGE, IWUAF
FIRIPINEE., NIRTTRIA A AoiEE/RiE/iES, oJHT/ AT,

FRETXFHENMRELN, SERGNR. AFNR. BEPNSSNESRERSE, TJELIER cru.
BRAFESR (6PR). E2HIFFSR (sR) MATE,

E906 & IHE H EZEBAN P EOMSBE AHB-Lite INEAEN ., F EZEBAN rEOEREE DR
HI2E (cLc), TIFDPIrHRE., JIMEPETRMERS A E 240 1, PR RSTIF 4/8/16/32 RUJELE,

2.2 RKENE

RTNE E906 BIFEQTRKEMEBELHFER.

E906 £LIERRH 5 REEFIKE: BIEQRI. BLFM. HYRT. AFNEMNEE, 5 RiRKELH
YERRSN 5 2. PR

& 2. BERGGIKERR

TKEZIR 4%B KL /ER

FESIEE IF 1. 3718452 cache. 5L E%;
2. D BREE LT ,

iR ID 1. 151R5;

2. T HRER T ;

3. BRI

4. ¥R RGN AL IE
BT EX 18R, BEESIT,;

2. BRERIE QAL

3. JEBSHIT;

4.Load/Store FE & HtEF 4,
ANERIE MEM 1. &R cache, FIRE%;
2. [REIE ST

3. BRI,

5 wB EQMITEROE,

E906 RARFRAFNG, —PHHEAPAH—FIES. ME 22 R, NEARERNZERESE

LPITERE.
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28 QRGN

0 1 2 3 4 5 6 7 8
Cycle | | I | | | | I |
Inst0 IF ID EX | MEM | WB
Inst1 IF ID EX | MEM | WB
Inst2 IF ID EX | MEM | WB

2.2: PEARIESHITER

W EARFEIESMZ AMRERSINTHN B 23 Fim, AT RMKEBPESXIRKEIEMEE, 906
RitELFESEE,

Cycle | s T ! | 2 | & 1 4 | : T : | ! | S | :
Mult [ F [ D [ ex | Ex | ws
Div F | o [ ex | ex | Ex | Ex | ws |
Add IF | b [ Ex | EX [ wB
DIVTRAW: F | o | o | D [ Ex]|EX]|ws]
7fAdd

2.3: ZRPFREMBFEESHRTIR

- HIEQRAEERE (waw) HIRHPRE, RAEESFR (RAW) HEPRIELITULSEIRITE
T, ARESHNFIESES T,

- HRNBISEE (RAW) HESFE (waw) hsREY, FERIESAN. ME 2.3, RIES
B, FEZKRIRE RAW P RIINERESTETFIREEQOE . 3FFE RAW P REVINE

Y, FHREESTMARAHNEIRITETT.

B A
EEE4N

BRE/BNESHRTIRN E 24, E—RAIIIELE Load IERBEIEHR, A Load ELEE

HFeR, FHKAJIELE Load ESHFTE RAW PSR, REHIT,

Cycle | : | 1 | 2 | 2 | : | > | & | ! | : | 2 |
store | IF | D | EX [MEM] wB
Load IF | D | EX [MEM|MEM|MEM]| WB |
Add IF | o [ Ex | Ex [ wB

'jLoad{iRAW I F | o | o [ D | Ex [mMEM| wB |
J2ff1Add

Bl 2.4: Load IS 5FERXMHN Add T EE

ELE Load/Store ESHITITREM B 2.5 v, A TIERAGFEN, store i85S HIEIREH Load 15SIK[E

BV REFTE RAW PEREY, Store SEQEURMIAXMERITIRPLIE, FSEMRKLFW,

BITHR 13 ©2001-2025 [WMPXRHMEFZERLT] RS
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0 1 2 3 4 5 6 7
Cycle I | | | | | [ | I
Load IF ID EX | MEM | WB
Store IF ID EX | MEM | WB
Load IF ID EX | MEM | WB
Store IF ID EX | MEM | WB

2.5: JEL Load/Store 5§ SHITERE

SEEEHFFRETE, AAFRESHIITERTE 3-4 B8, ATRSEM 3-4 R, BELFERIFRK
%7 7 JiFK,

BEBFRECEER -4 BPNRTEN, MERREXOATRBERE, ARABIES. REDOHRK
HHER, FRESERBIFLESHF, SESREERS (wAw) HUEHRET, HLTTAHEIRNT
B, ARESHAFESEERK. 3RNEERFE (RAW) HEBRFE (waw) H5RE, AEESK
S, M E 26, FRIFEESTESTEAMTM, FERRIIRE RAW PRENFERINETI LA TIRERES
B5, YFHEERAW HIRIFRIESTESHEIRREESTHA BEASEINITETT,

Cycle | : I ! I 2 | 2 | ! T > | 5 I ! | 8 T 2 | 10| 11|
Fmul { IF ID EX EX EX | wWB

Fdiv IF ID EX | EX | Ex | EX | EX | WB |

Fadd IF D | Ex | EX | EX | wWB

LFdiviiRAW IF ID ID ID D | Ex | Ex | EX | wB |
PhEffJFadd

2.6: ZRAMZRRENEEZRESHHTEE

23 ZERS P Y

HATIRE 06 NERRERE, FERFPERSHA, 906 IRERNEEEBTEMZES P (Tightly
Coupled IP, TCIP), XEZIBE P BIFFES RISC-V FRER cLNT MK 2 D BFIRHISS cuc,

KEPREH RN EEHEEE:

- 3235 1-240 DM BRIR;

- XM DITRE;

- SHEFER P BRRNBK S o i ;

- PRTRSELR 4/8/16/32 ERTIEL;
- IFREPHRE.

2.4 EOMR

E906 EO SN E 2.7 Fir, BEMMEOESHERIBESE (K £906 R253 ERF ).
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DFTRGER )

J

®OES

SMzHIES {

-

r RGRZLeEOES

7

> } SIFES

ITAGK HES

p RIERGEHREOES

} T RFERRIEORES

J

CPUBITIUNIE S &R

EOiES

S lite % -
EOES* -
-
-
-
-
-
<
_
HiELite B4k ] =
BEOGS* | -
-
-
-
-
-
-

r

A\

WAL FHES {<

> >
> »
>
= >
> >
> >
>
- >
> el
> -
> el
=
-
>
>
-t
E906
>
> -
- -
>
=
>
>
>
>
>
>
>
>
>
> -
<
-

} R ESEREOFES

2.7: E906 EORK
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F35E RmEEER

F3 XUANTIE

3 HIZIREY

30 ITHERARFFRIE

EREER
MVENDORID RF RIS 788 L[R2 R e 3 ]
BRSESE PASEE gamnses MARCHID PMPCFGO HEH
X0 f0 FFLAGS MIMPID PMPCFG1 MCOUNTEREN
X1 1 — MHARTID PMPCFG2 MCOUNTINHIBIT
PMPCFG3 MCYCLE
X2 f2 FCSR RERESFR
X3 f3 ikl o PMPADDRO MCYCLEH
a f4 RRTRRESEEH MSTATUS : MINSTRET
e m FXCR 1 MISA [ PMPADDR15 | MINSTRETH
———————— MIE
X6 6 APRER M MTVEC MHPMCOUNTER3
: : FE E906H R&EFR | 00 -
24 fa CYQLE SELBEEER |7 VxcTATUS | |_MHPMCOUNTER17
CYCLEH VISCRATCH T T MAR ~ 1 [LMHPMCOUNTER3H
X25 f25 INSTRET j——==——— [T
X26 26 INSTRETH MEPC MHINT |
| MHPMCOUNTER17H
X27 f27 TIME MCAUSE _MEXSTATUS | MHPMEVENT3
08 o8 ey MTVAL MRADDR I |~
59 725 MIP I “MNMICAUSE |
HPMCOUNTER3 YTy MHPMEVENT17
X30 30 | ... CLCH 73§ —ceun
X31 f31 HPMCOUNTER17 e
HPMCOUNTER3H MCLICBASE
------ MSCRATCHCSW
HPMCOUNTER17H MSCRATCHCSWL
EREERE/AMRE MNXTI
SES MINTSTATUS
VXSAT
APER MR

E906 SLH Y W AP RISC-v RIZEDR . HBSEXHEERAFPEL., 2 MXSTATUS FEEW PM BRI A

B 3.1: HE[/ANE

2011 B, LER[RAENBELXTNTER, LERENE, THEENSEL,
R RIZARTXT A B BHRERIR, XA EZARMELUTILANTE:
1) XHEHISEREE;

2) RIS,

3) WEBS p ISHEFERIAE,

BITHR 13
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F35E RmEEER

F-3 XUANTIE

EBAPRARAARFNEBASER. FREFSR.
AT LUB R ABEERSES.
EBAPRATUMERRT MRRTEE

EQE) ZHNBRSHMNIES, MIEX T o] LAER £906 STFFHIFTEH
BLEANSFEL,

3.2 ERZFESS

= A N
B . B

B

FREGSESRURBHRNSERE; 8K
EREFR. BRSERNAERAE rNFFESR.

2N AY4EAES (40 WFI, MRET, CSR Fl X3 B CACHE

P& @ I3 F A ECALL

FHHTEBAPHFEEEXTH 2PN R2MMEASES (x0~x31), Hbxo 2ZEFEFS.

x31: BRHEEHR
SR ABI ZFR R
X0 zero ZE
X1 ra IR [E] 3 hk
x2 sp HEREAEET
X3 gp ESSEitan
x4 tp 5 ¥ Ei-tay
X5 t0 G By /& A et S 1728
X6-7 t1-2 I BY 2517 =%
x8 s0/fp REBSERR/ WSS
X9 51 RESFFH
x10-11 a0-a1 RS /REE
x12-17 a2-a7 RIS
x18-27 52-511 RER B TFan
x28-31 t3-t6 I B Z517 2%

BRSHFRBEEATERESRESNERURMIMES., KB4 LAEXEBRSESRENFER
NEHRER, SHERBURERIEHFIEE.

o, EERAPREERNSFERESELERNTHILSESR (Po),

3.3 FRFEFX

% £906 LB THEMFE R BT, B RISC-V SPEC BN, E906 REFSFIPLIM—AH 32 NFERFEEE
(f31~f0), IRIFPEREENARE, 906 FRFFRMURAR, HREPEBEZRN, 31-0 B NSEFEHRMUE
A 32tbly; SREXEEZREY, 310 BN FERMERN 64 LbIF, RBRSC-VIREEX, BENREEZ
REXARNINBEEEER, BRBBEFRER 310 DHFRHNE 321U, T332,

BITAR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 10



%33 gEED I3 XUANTIE

*£3.2: FRERSES

=HER ABI ZFR iR

fO~f7 fto-7 FRIGE TS

f8~f9 fs0-1 FREBSTS

f10~f11 fa0-1 ERBH/IROESFRS
f12~f17 fa2-7 FREHETFS

f18~f27 fs2-11 FREBESTS

£28~31 ft8-11 FRIGE TS

3.4 NSRBRAERHFER

E906 ASLIMAY RISC-V R E X BIN BSE L IRFISE= 10 & 3.3 Fivms

% 3.3: NS EEEI RS FSRIE

B BEEMRR SEams | R

NBREXERSHFRA

MVENDORID MBERARIE | oxFI17T I BRSHiF=S

MARCHID MaEERNRE | oxF12 RMRS ST

MIMPID MR RIE | oxF13 WHIMRESFS

MHARTID MaERNRE | oxFi4 KRRSHFH

NBREARERESFRE

MSTATUS MBERXIELE | ox300 MR L EREFH 7R

MISA MeBRLIES | 0x301 RN ERIESEER TR

MIE MBEERES | 0x304 B E T P BT RER S F 1728

MTVEC MBERIELE | 0x305 NBEXBRENESRUSFS

MTVT MBEREE | 0x307 RN K EP AU HFE

NBREARELESEFREA

MSCRATCH MERIES | 0x340 R BEEN SEFHR

MEPC MBFERES | ox341 R RERFITNES

MCAUSE MB[/ERXELE | ox342 NBEARERE SR

MTVAL MB[/ERXELE | 0x343 NBBEAREOESFH

MIP MB[/ENEE | ox344 N[ PSR SF=8

MNXTI MBFERES | 0x345 HMBEERXEGFDE S MU PR ERES
7R

MINTSTATUS MR RIE | ox346 MR P RIRS S 7R

1BiThR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 1



£3E HREER

F3 XUANTIE

*33-ELW
B BESMR SERRS | R
MSCRATCHCSW MEBELES | ox348 NBEASEABREEN S TR
MSCRATCHCSWL MBERIEE | 0x349 MEX P MEIRE N HER
MCLICBASE MasERRE | 0x350 MR PR FIRR R UL HFR
NBREXRFRIPSERA
PMPCFGO MEENIES | 0x3A0 MEBEREFRIPEESFH0
PMPCFG1 MEBENIES | 0x3AT MEBEREFRIPEESFS1
PMPCFG2 MBEHIES | 0x3A2 MIBRFRIPEESFR 2
PMPCFG3 MEES | 0x3A3 MIBRFRIPFEESFR 3
PMPADDRO MeEXIES | 0x3B0 MERFRIPELFTEFRRO
PMPADDR15 MR LIES | 0x3BF MERFRIPELFFRS 15
MRS E N SR E
MCOUNTEREN MeRELIEE | 0x306 MR I EER N BRI S 7 28
MCOUNTINHIBIT MeBELIES | 0x320 MR T 7R
MHPMEVENT3 MR IEES | 0x323 R 3 SEHEEFFR
MHPMEVENT17 MFERES | 0x331 HEER 17 SEHERSESR
MCYCLE ML IES | 0xBOO BRI HA 4R
MINSTRET MEBERIES | 0xB02 MR IRIKIE S TSR
MCYCLEH ML IES | 0xB8O MR B4R 321U
MINSTRETH MBEXIEE | oxss2 MR RKIES TSRS 3214
MHPMCOUNTER3 MEsERIES | oxBo3 RN 3 SEMHIHSR
MHPMCOUNTER17 MEEERIES | oxB11 MR 17 SBHITHE=ES
MHPMCOUNTER3H MBEXIES | oxss3 M 3 SBH RS 321U
MHPMCOUNTER17H MeBELIEE | oxB91 MR 17 SBHITHERS 321U
A B IRF 7R E /Trace FHFEHRE (SRHBEALE)
TSELECT MBERIEE | 0x7A0 BB IR R BRI ST
TDATAT MBELIES | ox7A1 A /IE AR R SRR S 728 1
TDATA2 MBEHIES | ox7A2 I /IE AR SRR S 1728 2
TDATA3 MEEHIES | 0x7A3 IR B IR A R AR S 178 3
TINFO MEsERRE | ox7A4 Al EEMAREREFEFS

BIThR 13
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£3E HREER

F3 XUANTIE

x33-&LER
e=4 EERR BERES | W@
TCONTROL MBEERES | ox7A5 BB IR R BRI S 17 R
MCONTEXT MBENIES | 0x7A8 NBEEXANBSFR
AREN S ERH Trace F17384A
DCSR AIRENIES | ox7B0 BRI H SRES 78
DPC BIHAERNES | ox7B1 AR it 40a8
DSCRATCHO BIAERNES | ox7B2 AR IR BIRE N HFEE o
DSCRATCH1 BIHENES | ox7B3 AR G BIRE N HF88

E906 thi REVIZHI FF=/40 & 3.4 ik

% 3.4: 906 ¥ BA RN R HIH TR

B BEERR SERHs | R

NBREXT RSFRA

MXSTATUS MENIES | ox700 I ERRESHFR
MHCR M/ENEE | o7 BEHfSER
MHINT MBEELES | ox7C5 RIVRIESFR
MRADDR B RIE | ox7E0 LEFZENME USRS FR
MEXSTATUS MBERXIELE | ox7ET TREERSSF=H
MNMICAUSE MBEERES | 0x7E2 NMI B R E S 1758
MNMIPC MR LIEES | ox7E3 NMI B ERFIH e
MCPUID MR RE | oxFeo RIBRE S HFER
NBREXERT Ri2FS R

MHALTCAUSE ML RIE | oxFEO HALT [RE S 7788
MDBGINFO MeBEL L | oxFET B ERSF=S
MPCFIFO MeEsERXRIE | oxFE2 pcfifo Z1788

RS FRONENXTINGE, 15

3.5 APRIAEHFFS

A P& IR S ER 0 % 3.5 iR

BE MR C YR IEH S 7a o

BIThR 13
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%33 gEED I3 XUANTIE

& 3.5: APEAEBHSFFERIIE

B EENR HHERmES | Rk

APERZ RS ERE

FFLAGS APERERHIES | oxo01 FREERRNRSSESR

FRM AFP&ERES | 0x002 FROSBEANERFFH

FCSR AP&ERIEE | oxo03 FRIEH SR

A P B M I AR

CYCLE AP&ELRE | oxcoo A PRNIETERAHTHERE 3211
TIME FAP#ERRE | oxcot R P& B2/ 32 42

INSTRET AFP&ERXRE | oxco2 APEREBRIRTHELEEE 32 4
CYCLEH FAP&ELRIE | oxcso APERNIEITRRHIT RS 321U
TIMEH APERRE | oxce RAPER IS 3212

INSTERTH APERE | oxcs2 RAPERERIKIEEES 3211
HPMCOUNTER3 APERE | oxcos APRI 3 SEHIHEER
HPMCOUNTER17 AP&ERNRE | oxCi1 RPERN 17 SE4IHER
HPMCOUNTERH3 FAP&ENRE | oxcss BP&E 3 SEHIHEES 321U
HPMCOUNTERH17 FAPERRE | oxcot BPRI 17 SEH =S 321U

7 3.5 Y A PRV B MM 2R 19 0 33 AL 28 AR 20 M RE MG M TH 0 B8 10 Rk S, ERFPERXTH
B A PR # MCOUNTEREN 31752 1384,

% 3.6: AP EAY REHSFS

B EENR SERES |
APFRAERY REHNSFHRE
FXCR MAELEE | oxe00 APEERY RIEHI S

BASERNEXTINGE, BESE MR C R0 EE 7

3.6 HEEX

3.61 ERHFUERR

SERATNHEFEERSHNEFSNXE, ERXIIANGEELRREERMIISMOHS, W
3.2 TR,

1BiThR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 14



35 pRED I3 XUANTIE

bit31 bit8 {bit7 bit0
{24(s 5] byte PESS S pet)
{24{0}} | byte | #¥nxEs
bit31 bit16ibitl5 bit0
{16{sh S | Halfword B R p i
‘ {16{0]} | Halfword | FFHENS
bit31 Obit
s Word TEHS
| Word | FxHS

3.2: HERPHNBRBIRARALA

3.6.2 FREIERER

E906 }F s B ST M RISC-V iR, R IEEE 754-2008 F i), IFPRBENNEEZSIZE, HIER
40 & 3.3 iR, HE906 AR E TN EZ RN, RRBEEHUIRRER 64 iiZ A HEFR00E 32147, & 32
NEELEA 1, BUNSEYMIEMLIE, %06 BHNEERREZAN, FASESRMNERN 3214,

63 32
11 ... 11
LRETA
31/30 23|22 0
S Exponent Fraction
63/62 52|51 32
S Exponent Fraction
WIS
31 0
Fraction

3.3: FREIEER

3.6.3 /Nif

FRESBIEERN/NGIKS, 906 (NF/NRRDN, RSN FREMERNFNSIL, 0 E 3.4
Fit7Ro

Byte3 Byte2 Byte1 Byte0 Word at A
Bytel Byte0 Half word at A
ByteD Byte at A
A+3 A+2 A+1 A+0

3.4: AFPNEIRART N

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 15



45 BE5PE I3 XUANTIE

4 RES P

SELE (BEESRENNIDY) SAERRN—NEERA, ARESHEN, ARELER
BANSESHNLE,

RELEBRAERRIEASIIIBHUNEESENEENEFLEBEARENEELERRF., SIERE
BISMRSEHEE: JEMERENTENER. ESHIEER; SIERENASBHEE: EEESHIENFTH
iI$51R (misaligned error), ECALL fl EBREAK ELIEEHITHESFERE . RELEFHAREOESRIE
IRERSEFHAOD,

SELBNXREARBRER, REF P HEHEQETHIRS, ERERELERRESELE
RS, FEEBERESTRKEANEMNRMIRG, HEFANESASKE cPu RS, REEESR
BFREFLLE, Bl cru AIEQEBANINNEE, AREFRERELENT—RERTOESHNMmIL, BIE
SEESRARAISR, REHERHNIESRARASHAIE, 906 iRIEFEIRAINNESRES T
RESEMUFERFERB—FELSHMUL, I, MRFESHRINPITRSIER, HPHIESKIE
BRAHEE cPuBPRES, ENT—RESHMUL (Pcr2/Pc+4, RIFABTIESE 16 (5L 32 fLRTE +2
E ) BRRFERBRERFITHES (Meprc) PENDRNROIEESHALD, IRFESHEHNITHE
RIEQTEN, AARFELSAETN, ERFERNERKE cPufIRS EIRNESFHFRNE), XK
EEIRAEE S BtIE (pC) BREFAESEREBEF TS (MErC) B, cPu NRERSEFEREHN
BEPTXFINAEIRES,

E906 A RISC-V IVENRERES, % 41 Firk:

Fa41: RERES

th RIS mEsS FEPHARE

1 0-2 R /RE

1 3 HLBRAE TV A o

1 4-6 AL /RE

1 7 BRI B 2R P B

1 8-10 R /ARE

1 11 MBS USMED o

1 >=12 RE

1 16 cLIC #MEDHT 0 (pad_clic_int_vld[0])
T
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F3 XUANTIE

Far-#EER
thiiRic AES RHEPHRER
1 16+i cLIC YMEF T (pad_clic_int_vldli])
T
1 255 CLIC FMEDRT 239 (pad_clic_int_vld[239])
0 0 R
0 1 B LNEREE
0 2 FEESRE
0 3 B R ERHE
0 4 MBI R EE
0 5 MEIELHRERERE
0 6 FHEESIENFIHERE
0 7 FRESHNEREE
0 8 BPEARRARRE
0 9 RSEM
0 10 R
0 11 NBELXHKBRARARE
0 12~23 R /RE
0 24 NMI
0 >=25 R /RE
41 BE

411 SBEIH

RISC-V fRFEE R &
MRERETEE, B
NPT AR E PR ERES

SEFERESFS, At—Bftk
FEREBMIERENIN 5 4.2 i, E906 ¥ NMI IR ERE
HREHER,

Fa.2: REMERENX

SETHTIA, ZRERSC-VIREENX, &
X724, HEHIRE

LR [ES REER

=4 3 AR RRE

) 1 BiEQmaEREE
¢ 2 FEEESRE

¢ 8 BPEXRERREE

BIThR 13
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45 BE5PE I3 XUANTIE

Fa42-E LW
LR AES BEXE
) 11 NBEEXHKRRARE
¢ 6 FHEEIENFNREE
¢ 4 MRS FIHARE
¢ 7 FEEIHRERERE
¢ 5 MEBIELHRERERE

SEMNSTH cru EENREEHITIE, EMEBZEESH, BLERENNNFEX Pl
RSHITRE, HE PURBERERSEFHIRERBHRNTRENNANERFR, FEBMZRNTSE
T RTF

SERUTSRELE, MESRE— RSN EATHK:

1. AEBREF PCARERBER TS (MerC) &,

2. ¥§ McAUSE P IR E 25 Exception Code BEFAHBAENEEMES, MREEXT, BEm
=5 X 41 iR,

3. ¥ MsTATUS BB P RT{EBE(L MIE (RFFE MPIE P,
4. Y& MSTATUS S D BREREL MIE AIEE, Z 1Mz BT,

5. ¥ MXSTATUS B8 PM 1R TFE] MSTATUS S E2S80 mrp 18, FH¥E M IRBE AR, BIRENASG
cpuU AN ZEET,

6. BEREEHNERREREMRE MTVAL H1FE38, W & 4.3 Fimr.
7. RIEREIENSENZEE vTvec PREN BRI R E RSERA O MU H T EERIT,

ERE 1 T, ARHSEEATREMLAFENES rcEE Merc FiFth, AIEBHEEELT,
MEPC FEERETRREFMARENES rcE, MBURERESRITINFG LMASERESEENESN Pc
B, EXMERT MVALNRIERERH. XTRERENIEEHRENHRESEFHSFEHZE .

LiRE 6 Hoh, I NMI RS ER MTVAL HF728, TJLMRIEAMEERERSER DI NMIFKH
REEE MTVAL FEFEE, XF nvi XL EBE R ESEN ,

FrESENMENDOSBR MTVEC FEREN, NiZiitBREINE—EHIRARERSEFNE—F
18< ., BN 906 AL MTVEC.mode=3 IX—1ET,, A EXRFERSEFFIACOMUEA 64 FHRIFF, BIK
BEEYHEEN R E SR F 7 (MTVEC)

£ a4.3: MIVALSERFHEENX

REOES RExE MTVAL E#i{E

1 BIESIpnEIRRE ER$E17 1) 9 1t 41k
2 FEESRE SR

3 B REE 0

4 MEFIELEXFTIHARE ANk i) Bt ik

BITAR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 18



45 BE5PE I3 XUANTIE

Fa3-EEW
REQDES BRExE MTVAL SE#iE
5 MBI AERRE IE=AvgiIf: A S
6 FHEIEQEXTFIRARE FF & 1) B9 1t 41k
7 FHIEQImRERRE TF & 1) Bt 41k
8 AFRFEXRERARRE 0
11 NBREXHRRFARE 0

41.2 BEALAIE

WM ETSFTR, FrEREL S ABERTAOIHE MTvEC HERIEE, BEE cru BKERIZAORIT
BEE, RETKE McAusE SER PR ERNESKRERTASERSEFPIMBRYEZEXS
NMERFRFHITLE, FEERNE, RTERBMMMNNOEN SR FERK pc FUHRSEHTRE
S, ERERSZSEFAODZEREX PR EFERHIINSEFRHITERLE,

41.3 BFEIRME

BPERSEFIREZEEEINT MRETIESL LI, MRETIESHITHSEBEE N MFERN cru 317
HiTIRE, TEORUTAHE:
1. ¥ PCIRE L MEPC SEHRNE, BHEEER TUMRIE cru NRERSEFRE G UNA R
BEHNMAERNTES. RERLTHEERSEFDPEMAZEENSEHTEE, BEERX
ik SE,

2. MSTATUS.MIE #E 1R & BX MSTATUS.MPIE 918, MPIE #iZE N 1,

3. MXSTATUS.PM 148k & B MSTATUS.MPP {8, MPP I8 E N 2'bo0 (BB &EILET) & 2o
(FBEHN LA SERET ),

FERPNRENRERSERREN, BEARSXS MCAUSE H1723E HAY EXCEPTION.CODE 1175

41.4 BiE

WMAIXFTR, RISC-Vv FEERGTSEENSENEESES, ENRERSEFROZIEERESRIY
g EX MCAUSE HFRTHERERESHTER, BUREFEARRERBINGREERFENSE
BB cPu BRI EELERERRGITIEERFNIE, 906 DLW T 7B EEUKE 745 (MEXSTATUS )
, HcruMNERENSBIZSFESRM exPT_ VD HE R 1, &I MReT I8 NBERSEFIREFZ IS

o

A

Y cru M RERNSHMAREFREELTRERSEFT (IBIT MEXSTATUS B EXPT_VLD 15),
RPUERRERE, ERNRERSEFRONXMAHNEE, BESH cPuEHIE. cPuEBIEN
SEfI cruTREWHES (cpu_pad_lockup) AE, & soc cpu b FHERT, RS cPuELEIESEUSE.
HATHRES pc AfRE cPU SIERIIES PC, MEXSTATUS Z7788 D HY Lockup LR E N 1,
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45 BE5PE I3 XUANTIE

I IE KA T SR AT NM1ESRTT LA cpu BUBUEIRASITHR, cPu fRIB4S soc HIBIEIS RES WAL,
teet, FEREEX T UESEARAE, 54 cru EBIENRERE ., NV FTET cPu BIEIRSE, nvi REBERF
AL IEERIT,

£ cpu A NMi R B REOR E SR T HIERTS. & cru NMAHERNREFEMES, EREEXT
MBHAENE cru B HIAIRAE R DR EERITHY PC iR A OxEFFFFFFC, cPUERHIAREMBLTHERS, MR
WERE cru B HIEIRAR B EERITEY PC IR A oxeFFFFFFC, cPU TERHIBIXER NESIERSHEER (8
FERIELS soc BIHE7R cPu &b FHIE IR Lockur BRIIES LAK MEXSTATUS.LOCKUP), AR SEL cpu i A $
FERESHWEEEER (MEXSTATUS.EXPT VLD), CPU HKLZEHITIES,

H U THIEREE, BNARRIRITARE cPuZ#ITENL

ERRBERNR, 4T ECALL i EBREAK ERIMA NS EEE MR ERE (81 w\W) HITHRENE
ARE&fitk cpu IBIE,

415 FEXNFFRRRE

FERISC-VAREEX D, SEUEHE AFER RS HREIEARXN TS LRENIIEXS TR RZE . E906
BiE<itE cru SEMNEMEREHEF, ASFEIENFHERE. AFLRERFIMIERREENX,
F bt = 5 77 BV AR A B A AL A RS ST EHE R Risc-V ARER - EMBIESHEFRIELIEXNFHREE. Xt
TIRBEZERRNR, WEERNFNRTEFEEIETEZRFXIT,

ATREREREERE, 906 F BLMTIEXNFILAREBBAX, BY BIRSSHEFEE MXSTATUS
D RRE S (MXSTATUS ) PEY MM ALRIZFHIIERS ST RFILE R R RIVEE XA X TR R E
MRALIREE, BHERDIHRLE,

416 BHSIFBHRE

WIBERALEREN, SIEAERENAIESRN rcBEAN MEPCSEED, WNE MEPcERINEELE
SIRBENIES, WRZABHEE, RZUEFEHEE,

E906 SZHF IR MRS KN R HE IR T BB WINNAIEBWINN RIS X, B BEAEFS 7
(MHINT) PEER R BEREMES], BAEXASLHRERIEBEIDN (1/sc IHLSHBHEER LR
AEHRE), SRHREREUITHE, RETRNEREESIBHRINN, N TEEHRILERRE, 7
AMEPC HFERN PCERA—ERBEESIABLERNES, BE MVALFROREFHEMIEESI A RS
AL,

EIERHREENT, RT Load 7 store I5 QL HRAFMANAFHRERREI, EMREHLER
®WRE, SF P NRERSENAFHHEREE. ERE rve RIRER SEEAFMERFELDE
REESIIISLEEFRSHNNDERFEXZRERES, E £906 £ MEXSTATUS HF=5 Y L
W7 BUSERR B/, ATRABAZHBHBERSHNAFNDERRERE.

NFRRIMNANRE, crullNRERNFAN MEPC ] MTVAL HIESZ2MARENIESXNNER.

IR BRI TTLAERS 906 BY Load/Store RTFIF A MBS EIE— S HIRF. EIEBHEERA TR
HAFNEERREE (5S5M75) i, TLREREOESH Merc B RITHI—5E Load B& Store §§
%, SAJGHRAE MEXSTATUS tP Y BUSERR 1 F] MTVAL H1F8REM .
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4.2 i

R VEASMEREMIER, RIRRRTEIN A P BT B T E T A0 T H B
- PEERMNEEAEURPHIMERZE R,

- LERFERFNRZERLE;

- AIERIERTOPIRSZEFAOERE;

- ENPRTARSS1E iR Bl Y IR 2R B 7 AN IR S

E906 &SI T RISC-V #RER] CLINT Sy, BB BN RE DR, V2B TSP BPAR 2818
IMERRRT, RiSC-v ARERI P BFIZREISS cuc,

F cuc P ABERAKHNPIIRES 22508, BHENEGNT:

- PR TFEFRFRE (1p=1);

- PSR AT MINTTHRESH B FFRIRENHE (FERERIEZTAUEESSMHE);
« CLIC PiZth iR fERENI N 1 (1E=1),

HcPESINPIETFEFRSE, cuchFHBRERRSIOFE, cuc PP AREESFSS
(cuainTeTy) BE K, MESHEE, MEEN o NDPEER,; SN hEBEERER, WDl D &
KRR,

CLICRBMBERBIEPR D, MR, RS, BREAREFHNEREIBRS cPuKEZD. 3
CPU BB EMER, BMERKFZAELNNPRAIRSER (MINTSTATUS.MIL) , RIBAREIAIPETZE
BIER, cPus@cuc KIXPRIIGNER ., HP, P D EADPEBSHTLIE, cunT PRI NP RS A
0~15, CLIC/MERFRTREPRETS A 16~255,

E906 M ERIRTHSCEEY CLIC FRE CLIC SPEC-0.8 iR, 1RBR sPEC X, TEMESEI cLic B, MTVEC.mode[1:0]
FRY 2011 X—ER, ZIFEHXETHMAMIEXETH, PERSEFAOTH MTVT FERIEE. E906
HSIWT MTVEC.mode[1:0]=3 X—1EH, AP EEHZEX FTEREPIAIERE DA IEHITHEIR,

4.21 EEdlf

@IS cLuc hE NP UTE BEE S 7L (CLICNTATTR) EY shy I8 B A 1 KI5RZ D M A TEH
=0,

4.211 PERLER

E906 XI5 PRI SC R BN 2-5 (EEH OIS, T B 32 DHEL SR, PHEIRERINRESTARE
1. IRE CLIC FTFRR CLICCFG PHY nlbits ], ZAHER T B BN PRELERDEHS D

2. BREENDMTETXS N 1788 CLICNTCTL B int_ctl 15, R ZP S E5RERMPENEREREEE
MINTSTATUS.MIL S FS8 B HNERE

BRSEREEBSEIC FHEFE .
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4.21.2 AT

A TIRIEPBEIEEIA, HFTURIUEEE D R{EREAL MSTATUS.MIE A 1 LARIZ B XS B2 B4 2 B (E 55 55
7775 (cLICNTIE) PEERERIAN 1,

hETI AR LA TS BARAIE, S BE— BRI EHTAK:

1. QIEBBRF PR RERBRERITEEE (Merc) b, RAAPKMAARLEES, NRMNPREIES
AERNMARE, REEMPCEESRTNESRNNPINIESAS, EUNA ML PEIESHT
—£ES,

2. ¥ MCAUSE IR E =S Exception Code I EHAHBBARN TS, EAD=SN £ 41 BEMD
E5iR, HEE MCAUSE SERHRSMNEN 1, F/R cru KA 2 B,

3. ¥& MSTATUS Y ch BT{E REAL MIE (R 1FE MPIE T,
4. ¥ MSTATUS SRS ch TS RENL MIE AIEE, ZEIFIMAT Shif,

5. Y& MXSTATUS B PM 1R 1FZI MSTATUS HERSHI MPP 18, F¥& M IR B ANLEAET (2'b11), BIhRE
IR /5 cPu AN BSER,

6. ¥& MCAUSE 172580 MPIL B EEH A MINTSTATUS 5722889 MIL 18], MINTSTATUS 173869 MIL B4 B 5
A H BRI N Y b B B9 SR

7. NFEOPhEMES, cPuSBEiEREX R cLaNTIP ZZ88 98 pending i, M FEFHIMS
NASER, SERGERERSEFTER.

£ MTVEC.mode=3 BY, BEMREPITIIRSEF ADRE MTVT HFREENEIL N #TS Fris € 8%
BEREN, RIMESEYFENXEPHEYSFH (MIVT)

4.21.3 TR E

ERERERZRIDRIRSERNTE, BERFENLERZAIEECTNERSERIGETRE,
FEETINRERRN, ATROEMESHPHIGRERSZE, SEE— M RANAEESHEN
B, RISC-V EEX T MSCRATCHCSWL 257788, BHISLAZHIZE8 A MSCRATCH, RINHAETF TR cPu MIE
BHITREF MBS RIPE], Xt MSCRATCHCSWL B 772800 5 o] LI sp 5 MSCRATCH HERHIRIE, M
MSCRATCH HZ 2R MR F LR INIEEHE, HMEPERSE R S EH 200 BT TIIH R ERK
g,

FELBHRERRD, 906 FTECERY SOK R 3 SRRV RM P BT REHTT task BIIHR, 7£ 3 ST
RSEFFPAREMRSHN cPu LR EFRES task WRZTEF, BUTE 3 SHRRSERFPEAAN P
REERDMiEE, 5o NmiBIBRSZ IR oh AT AR S A B h i gt

BNFEEHRENMN DR, FEXTHBIH MSTATUS, MCAUSE, MINTSTATUS EFFRHTREHEMITH
MSTATUS TR ch BT BEAL , X LEIR/EL B T E IE B0 b MR QLIRS AE 2 BT B A TURAE

ATIMRPEFNIE, REFREENTRESLE, BEET BRERSSESE MEXSTATUS P EX
T SPSWAPEN i, O] HER 4R HI R T /8 LR h btk f9 8 -1 IhBE, Bk, E906 EEXLIL T H BB
IREARIE S IPUSH, X35 O] SLILXS ABI B E X BV BT A O PR ERTFHY GPR (X1, X5-X7, X10-X17, X28-X31,
$# 16 1N GPR) HITEM, FHEX MEPC PAK MCAUSE R NME R RFIREN B ERTF SR MITERK. ZI5SHIT
HRE— N INEERIRE MSTATUS SR DH MIE i, {FREDNT,
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AT H—FMRPEHELNE, ¥ EBEEIRSSEES MEXSTATUS IEX T SPUSHEN i, HiZ{AIRE R 1
B, cpuEIMRIFRTES, SBABIMIT—F PusHIES . HITERPSENTIRSEFAORENES
BT, AMSERMIT, HRNEWEY, BN ERZSEFAOBRENE —KIELARR IPUSH I§
%, BHLITH IPUSH 36 AR R SLFRE R,

DRSS AL IPusH 5L TTHRmIFH[FIFEN, AP RAFTESMIES ZMB P IR R LH
IN3E EHARFFEI T,

WMRPHRSEFAOTENZRSERNDHTERRE, THREETZER store 5L TM.

4.21.4 $HMRE
oh T BR 5572 Fr BYIR A AR A MRET 8958, AT MRET B R ZRI B ERM R RS EFADE
HARTFHINGETEELIE, BT MRET IEOR IR DR Z AT cPu BUAHITIRG, ETEBUMTHRME:
1. % PCIRERL MEPC HTFERIIE;
2. & MXSTATUS 78] PM IHIRE B MSTATUS.MPP, MPP #IRE A 2'b00;
3. MSTATUS.MIE IRE i MSTATUS.MPIE BY{E ;
4. MINTSTATUS.MIL #% B $# 5§ MCAUSE.MPIL BY{E .,

LRSS EF AOR IPUSH B M AVILIA AR, B RNREREN R TIH E906 E X LAY IPOP
LR, IPOPIELRITIE MSTATUS HFER P PRI EREMIXE, XY 1pusH 15 EA B HLIA 17X RZAY
BEEE, REFEDH VRET 5 #THEHRE, B IPUSH 159 —HE, 1pop IS RIF T HRIZRRIZEMN,
B popr RERIFAE MRET 5SS, EEPRRSEFNEELXFEBM L MRETIES,

A TIE POP HAT IR DA ES MR DM, —B cuc P& HESMERDESITE Pop
BT, EMMNESHERNPE, ESHERPENREEERNTXE PorPIEL,

MEDHRSEFDPZENZASERUIAETHEEIRE, BTEE ror ESZANETF A Load I8S
5.
4.21.5 FHIKRE

hHRERIEAEPHRSEFDPIHESLETNE, LEF[MIFELZAT, X cuc pERFLEHNR
RLERDPE (MREFEFNIE) #HITEE, MBZMERLL MCAUSE. mpil FE/EANIE, ST X
ERLEN TR, BIHETRPETRSEFPNGERIIGERIRE, EHRNNNDIRSEFPEET
MiAH A

WERFEA por IELREMPEENEE, 7 pop IELHITZH, X cuc fh R H9E £ 0m M 8RR
FRPRIHTEEME, HIRNEEARFIDAEPEEIADR PusH 5%, TMPNKEIRIE, FALIE
BMFH2EFMN N PRRSEFNREHTEKRIRE, XMERKEINMNA P OQNAR IPUSHIES,
ZEEERIET por 5SS SEWM P RTAIRE ,

MINEHTPRIRER, HETETET Por MIREDUTE IPUSH IS LS ENMITRM, B ARSZEF QL
FRR,

MR ipoP IESHMITRBHLEETRIRE, BREREDR, R MCAUSEMPIL F 0, KEHFIPHT
ANREMNPRINEDR, B BREIRESSESE MEXSTATUS BENX T SPSWAPEN 48 1 B, BHESE$
Wi A0 sp HEE8HHITIIR,
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4.2.2 JEXEPHT

B4 cLic P EANDETHELE F1F28 CLUGNTATTR Y shy IR E A 0 RISTRIZP B AIERE P RE,

4.2.21 iR ER

B FHFLIER T iR,

4.2.2.2 KL

IRKEPRTEIRBTIN ML, cPu SRTFINN D RTBTEILLIERRIA, FRAREIEZE cPu IR A S BT BY A
SEBR cLC AR NP BTEY pending i, TiEBKPhEiiER BFhl, FERGEPHRSEFPER
5 MNXTI HEEROA ALK pending (BB, BXNRBIESE PHIKE .

Ao, WTIEREDHMS, PHRSEFADBRR—H VVEC FFREE, FARTEGXEPH
BV MTVT I SEEERENERX, B, Nzttt EREIRNEENADRRSEFNE—FIEL.

4.2.2.3 hHT4LIE

EAEXREPRNPIRSZSAOMNSELEAOER, #HMvec FEREE, BIEREDRRS
BENE—RIESTEEM IPUSHIES (AN ERERSELERFNE—RIES). EPHRFEFNA
0, oI&@d MCAUSE HfFa00 INTR SIS EM DT, #mBEIEEPIRSEFCE, EIENDH
ESERTHLE 2RI B AR ER] Store ES M.

4.2.2.4 PHHER[E

5 LB p BB SN, iR E1A7 o] BB I AR AR Load 5 S AL IR ZRINAA AU 38, B AT MRET
18 LI th T BR 5572 R [B1 20 0 7 o B 2 B B AT RE R o

4.2.2.5 HHRE

CLICSPEC FEFFEH R EPIERN TEX T P RELIEAINGE, B SHFEPIARSREFRA DI
FES AR PTG,

AATEEEGERETIHERXT, PRSEFNAOS—H MTVEC FEREE, BLOIUEDRRS
BREAOBS—NSFREREE, EERTHRZETLUZER MNXTI H72800E, NRREESERZHE]
RFEHFRSH cLc B HRNRSMAERN DR (tJeER YA EERLENTRtE B REENES
MEREIDRT), HEZDPETE cLic REE pending (UHIEIR (NBRBKD D ET), EETIES MNXTI &7
ERHRETILAETNIRE MSTATUS.MIE B 1,

B, BERETHASHNIHSBSLETE, EFTHHEERNIT MRETIREIF], hH@FHITIE
B MNXTI SFER0IES, R cLic P kAL MCAUSE.MPIL R 5E AR S B9 ch T A O #tbik, iZitik By mTvT
MR SEENREERE, WG TR LI MR FINEZ S F00 R H o BB AR S22 A\ O ik FF Bk
7. MBREIFE, BIARBEELIE cuc PR ERMDR (FHE cLCBRAREFLIENTUT), TR
TERRERNPRTNRE,
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4.3 NMI

NMIERYMREH, Ev06 BESERESENX N 24, MERERENTINEEIRS. EANMI A
Z LB RrERELL MSTATUS.MIE BYIZH, ELA T BRI IR nvi HIREIZ 5, cPu BT LUKE IEH
BT, E906 ¥ BLIT MNMICAUSE ZH 172881 MNMIPC 728 FRENIR NmI BY cpu BIELIA

4.31 Nwmi Iz

CPUEIN M NMI RSB HFINRSTEERERETR, FTEFH:
1. ¥ MEPC FERIERZEE MNMIPC F7EE;
2. BImR NMESKEFHIIES PCRTEFE MEPC 57788, BT nmI LB LR /T cPu R IEEEFHNE;

3. ¥ MCAUSE Z 7783157 Exception Code AR B BT 5 /RAL{RTEFE MNMICAUSE 7785, FE# MCAUSE &
122819 Exception Code 8 12'h18, bit[31] PHIIREIIRE N O;

4. Y5 MSTATUS B2 89 MPP % MPIE IR 7E7E MNMICAUSE 257758, 348 MXSTATUS 17250 PM IR E
E MPP, ¥ MSTATUS B9 MIE R TEFE MPIE;

5. B REBIRSS1EES MEXSTATUS CHEI NMI BB N 1, RIPLIESSIFAELLIE NMI;
6. A SEH MTVAL 1728,

LR cPu RSHREFNEE, cPu KR MTVEC FEREENMILRE—READMIE, BEHRT M
HRSER.

ENMBEIMNEER cPUIREBIIEFERFHIBZ AT, FE NMIERAR P RHEREB T EWION, @0 20F /N
BER, HENM REEBEFEFRASENSE cPUHASIERRES., EA NMUOURSHEIPKS MCAUSE 77
28 H) Exception Code 13, ARG EREGETE NV REZEF PR EZFFaEE,

4.3.2 NMIJR[]

£ NV RS R IR Bl B R EE I AT MRET 548 cru UILIZITIRG, TEBUTRME:
1. % PCIRE R MEPC HTFRRMNE, K MEPC FFERNEREM MNMIPC FFR01E;

2. ¥ MCAUSE.exception_code, FRTHE/RAL, RE MK MNMICAUSE FIRFFHIE;

3. MXSTATUS.PM #Z1KE i MSTATUS.MPP I AY1E ;

4. Y& MSTATUS.MPIE #[] MSTATUS.MPP HY{E IR & A, MNMICAUSE SRR TZHI(E;

5. MNMICAUSE B1H9 NMI_MPP #iRE Y 2'bo0 (TEHSLHMAFEE) & 2'b11 (EHNZIAFER
B).

4.3.3 HiFE

ENMBRSEFDPNRMARE, cPUSBAPERS, MAZ/NHER, cPuSFEIEEISFIHMIT,
Hi% B MEXSTATUS ZH1FE5HY LoCkuP 18 1, XEFTEMEHTEY N KRB AREERE cru BIEIRSHTR, XB
SoC BUMIAEMIBERIES LA cru BIEIRSHRITRT, £18 cPu EMMNEMN BRI FBRITER,
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E906 SEAY 16/32 LB HIE Rv32IMAC FESE, HEMEM EY BT XHBEENIES ., 906 i B
BLEFTEITANRBERLY BIRSHFESE (MxsTaTUS) B BISSEFERE(L (THEADISAEE) A BEIEEEA,
BUNEIMIEEESRE,

5.1 RV32IMAFDCP 55

AREFENPT E906 PELIAY RV32IMAFDCP IS E, BIEIRERNERIESE (RV321), RVEREIES
£ (Rv32M), RV E??Sés‘% RV32A), RV B¥EEFERIESE (32F), RVIUEEZSIESE (320), RV ESIE
< (Rvc) F1RVDSPIESEE (RV32P),

511 Rv32I BEESE

RENET 2 UEABERES, ERBAESERMETUS AT EE:
- MEERES

- BIEERFES

- BlUES

- ERIES

- HiRRRES

- PREEIES

- AFERIES

- BHSERERFES
- RDFEES

- REREES

- BRINRETE S
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£58E B5SE
& 5.1: BEUES (Rv32l) EL5I%
HBI B HR HATRERY
MEERES
ADD BRSINEES 1
ADDI BRSIEEINERS 1
SUB BRSEEES 1
BREERES
AND BUS5ES 1
ANDI MAEIRIN SRS 1
OR RAIES 1
ORI MBNEHRIV IR 1
XOR BRURHES 1
XORI MAEIRI R RS 1
BAES
SLL BEEBES 1
SLLI MEHBEERIES 1
SRL BEABES 1
SRLI MBI EABES 1
SRA BRABIES 1
SRAI MEHEARARES 1
HRiE<S
SLT BRSIBRNFEMNES 1
SLTU ERSHBRNTFEMES 1
SLTI BN SMUHLLBR/NTEMIES 1
SLTIU RS BRNTFEMNES 1
HiEkEES
LUl SAENHCEHIES 1
AUIPC PC BLIZBNENEIE S 1
ITRREES
BEQ BEIZIES 1
BNE RENTIEL L
BLT BRSNFAIES 1
BGE BRSKTFEFTFAXES 1
BLTU ERFSNFRIER 1
BGEU ERHSKTFEFIXIES 1
ZTR
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£58E B5SE
ks1-&LER
ELEBM =R )% AT
JAL HEREFERES 1
JALR SRR EFRERES 1
AEFERES
LB BRSYTRFHMEBIES 2 (Cache SR E DL TR )
LBU ERST BRFHMBIES
LH BRSY R¥FMEIES
LHU ERST B¥FMBIES
Lw BRSYT BRFMEES
sB FUEHEES
SH FFEEIES
sw FHEERES
EHSEREERS
CSRRW EHSEFERLEEEEES BEEEHAT
CSRRS BHSEREVEEES
CSRRC BHSEREREEES
CSRRWI BHSER LML EEREES
CSRRSI BHSER LB EMEEES
CSRRC BHISFERIULMBETEEES
RFEES
WFI HANEFEERES GIFL
RHEEREES
MRET NBRRAFEREES PEEEAT
RERINAEIRS
FENCE FHEELSES GIF
FENCE.| BEIRREASES PEEEAT
ECALL KRRERABES 1
EBREAK HrmiE<S 1

BMEQWRBMEX, BEENRA-11758SKF,

5.1.2 RV32M RRiEIELE

RV32M FEFRIEIE SN 3 5.2 FAiR.

2ITHR 13
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$5& BYE
#+ 5.2: Rv32M IS ETIE

HBI B HR HATRERY
TPREIES
MUL BRSREES 2
MULH BRSRENEMES 2
MULHSU BRS5EMRSRENSMLES 2
MULHU ERSTERSMES 2
DIV BRSHRERES 1-33
DIVU EHSWEES 1-33
REM BRSBRES 1-33
REMU ERFSHRES 1-33

BMEQWRBMEX, BBENRA-2MIFSAKE,

51.3 RV32A BFiESE

RV2A JRFIEL U0 & 5.3 FiTm,

% 5.3: RV32A [RFIESEIRSIE

ELR/M RS HATHERY
RFEQ

LR.W FMBRREBES H/HRANZSRREFIESHIT, TTREIRH fence 35
scw PRUIIES TEEH AT
AMOSWAP.W [RFRHIES

AMOADD.W RFIERES

AMOXOR.W BEFRARHIES

AMOAND.W RFRISES

AMOOR.W RFREIES

AMOMIN.W RFE/RFSR&/MERRS

AMOMAX.W NRFEFSREXEES

AMOMINU.W RFERFSBR&/IMERRS

AMOMAXU.W RFERSBREXERS

BEQWHBNEX, BEZMRA3AIFSARIE,

51.4 RV32F PREZSIES

AUEENE RUBERBEERIES, RMETUDHATEE:

BIThR 13
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L EHES

- WEFEUES

. RBERRBEERIES
- WEIES

- PEES
F5.4: R3F BEEF QEESHIEQIE

BS/M BHR HATHERS
BEES
FADD.S BREFRINERES 3
FSUB.S BREFREERS 3
FMADD.S BREFRARRMES 4
FMSUB.S BREFRFERMES 4
FNMSUB.S BREFRARRBIRIES 4
FNMADD.S BREFRARRMBKRIES 4
FMUL.S BREZFRFEES 3
FDIV.S BREZFRREES 18
FSQRT.S BREFRATES 18
FMIN.S BREFRRS/IMERES 3
FMAX.S BREFRREXERES 3
AFFERES
FLW BREEZRNEMHES 2 (Cache P LT )
Fsw BREFRAEEM#ES
KRR HIEERES
FSGNJ.S BREFRFSEANES 1
FSGNJN.S BREFRFASRREANES 1
FSGNJX.S BREFRFASRIENES L
FCVT.W.S BREFRERAFHSERES | 3
FCVT.WU.S BREFRERATHSERES |3
FCVT.S.W BNSEEERAREETIRES | 3
FCVT.S.WU EHSEUERBMNBEETIRES | 3
FMV.X.W BREFRREEES 1
FMV.W.X BREFREEEES 1
HRES
FEQ.S BREERFLRIES 3

1BiThR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 30



£58 HOE I3 XUANTIE

Fs54-E LR
ELEBM =R )% AT
FLT.S BREEFRNTHRIES 3
FLE.S BREFRNTFETHURES 3
FEES
FCLASS.S BREMEXRENSEES 1

BIMEQRBNEN, BEENRA-4F IESAIE,

51.5 RV32D YIEEFRIES

ANEENE R IEEZRIES, RWBETTUD AT RHE:
- BEES

- AFEFERIES

- KRB RHIRERES

- ERIES

- DEEQ
7 5.5: V32D MBEEFRIESERELTIE

ESE/M EeHR HATHERS
BEES
FADD.D PREEFRIVERS 3
FSUB.D PHREEFRIBEIES 3
FMADD.D PHREEFRRRMBBEL 4
FMSUB.D PHREEF RRBRBIEL 4
FNMSUB.D PREEFRRBRBBRIES 4
FNMADD.D PHREEF RRZMBRIES 4
FMUL.D PREEFRIEIES 3
FDIV.D PREEFRREIES 32
FSQRT.D PREEFRFALES 32
FMIN.D PEEFRRR/IMERS 3
FMAX.D BHREEFRRRAEES 3
REFEEFRES
FLD BREEZRARNFMEES 2 (Cache SRS LTI )
FSD BHEEFRAFEMEES
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£58E B5SE
Fs55-#E LR

ELEBM =R )% AT
AR HIEERES
FSGNJ.D PREEFRFASENES 1
FSGNJN.D BHEEFRASIIENES 1
FSGNJX.D PEEFRASEHENES 1
FCVT.W.D PHEEFRERAERSERES | 3
FCVT.WU.D PAEEFRERALTHSERES | 3
FCVT.D.W BRSEUERBMANEEZRES | 3
FCVT.D.WU AR SEREBMATBEZRES | 3
HRES
FEQ.D BREERFLRIES 3
FLT.D BREEFRNFLRES 3
FLE.D PEEZFRINTEFTFUHRIES 3
FEES
FCLASS.D PREEHELR S EES 1

BRESIRBMEN, BBENRA5D IESAIE,

51.6 RVCEFEIESE

ABEBENR 6 UERES. RS
- MBGEES

- BIERFES

- BUES

- HiREWIES

- DRBEEIES

- MRIHRBEFRIES

LSERBETT AT LA TR

% 5.6: RVC EHEIESEEQIIE

H5SEW EoHR PATRERY
MRGEES
C.ADD BRSIEES 1
C.ADDI BRSIEINERES 1
c.suB BRSREES 1
ZTH
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£58E B5SE
Fs56-#ELR
ELEBM =R )% HTRERS
C.ADDIT65P HREHA/ASEMES 1
C.ADDI4SPN R AR SINERS 1
BEREES
C.AND RIUSES 1
C.ANDI MBI SRS 1
C.OR RIS ES 1
C.XOR BRURHES L
BAES
C.SLLI MBENHIBEABES 1
C.SRLI MEHBEARIES 1
C.SRAI MEMBEARARES 1
HiEEEES
C.MV HIREIERES 1
C.Ll RO EURIEIES 1
C.LUI SN EEEEES 1
MRS
C.BEQZ FTFEIXIES 1
C.BNEZ AEFENZIES 1
cJ T ERES 1
CJR SEaEEES L
CJAL ERUPREFRFES 1
CJALR SRR ES 1
REFEEFRES
LW e IE= =y 2 (Cache G3PELD A TERY)
C.SW FEMEES 2 (Cache G3PEL DA TIERY)
C.LWSP FHEMBIES 2 (Cache P L TR )
C.SWSP FHEFEES 2 (Cache P L TR )
RIS
C.NOP TREES 1
C.EBREAK AiXlrRES 1

BMEQWRBMEX, BBENRA-6 CIFSAE,

2ITHR 13
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517 RV32P DSP i5& &

AHEENBRv32P DSP 1L EE, E906 LI TIEBHY Zpos I8LFE. DSP IESERMBETTUNAUT
HKR:

- SIMD 5%

- T siMpD 8L

- 64 (IZEIES

- EsiMD $ES

% 5.7: RV32P DSP 5 & SFIER

ELEB/M ELHR AT
simp <&

16 IINEEIE S

add16 16 MIANEIES L
radd16 16 (UBRSIERFIES 1
uradd16 16 (U TR SINERFIES 1
kadd16 16 ARFSIMEBRMNES 1
ukadd16 16 L ERFSIMEMWMES L
sub16 16 ALEGEES 1
rsub16 16 UBRSHERFEIES 1
ursub16 16 (U RS HERFEIES 1
ksub16 16 (UBRSEEEMIES L
uksub16 16 L ERFSHEEMES 1
cras16 16 AR X MIBHES 1
rcras16 16 VB SRXMBBHEIES 1
urcras16 16 (U RS RIMBBHEIES 1
kcras16 16 (MBS R INRBIES L
ukcras16 16 L ERFSRXANBBFIES L
crsalé 16 (URXFMES 1
rcrsalé 16 (LB RS R BME¥IES 1
urcrsalé 16 (U ERFSRBIBHES L
kecrsa16 16 (UERFSRXBMBMES L
ukcrsalé 16 (U LR SR BENMEMES 1
stas16 16 XS M FANFES L
rstas16 16 (B SN M EFMERFEES L
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I3 XUANTIE

£58E B5SE
F57-#ELR
ELEBM E<HR TR
urstas16 16 (U TR S XS R F IR 8 <
kstas16 16 (UB RSN ¥FIREMNES
ukstas16 16 L ERFS X R HEFREANIES
stsal6 16 XS R FIRMNIES
rstsalé 16 (I BERF SN FEFRIMMB¥EES
urstsalé 16 (L ERFS XN R FEFRINBHEIES
kstsa16 16 (I BRFS XN FEFRINBANES
ukstsa16 16 (LR SR EFRMBANIES
8 (UNMALEES
adds s fUIEIES
radds s UBMSMERFIES
uradds 8 UEMSMERFIESL
kadds s UBMSMEMMIES
ukadds 8 ULMSMEMMIES
sub8 8 LREIES
rsubsg s UBRSBER¥IES
ursubs 8 ULRSRIERFIES
ksub8 s (UBMSREBMIES
uksub8 8 ULMSREBMIES
16 (UBIES
sral16 16 U HFREAABRES
srail6 16 (S BIMEARAARES
sral16.u 16 (UBFEREARABRENES
srai16.u 16 (IS BIMEARABRBANIES
srl16 16 (USFFREBEABIES
srli16 16 (LS BFEEEARES
srl16.u 16 (USHEREEBABENES
srli16.u 16 (U AN AR SAES
sll16 16 (U HFRBEEABIES
slli16 16 (UM BNEUBEEARIES
ksll16 16 (UHFREEALBBMES
ksllile 16 (LS EN#BEABBMES
kslra16 16 USHFREELBIENIERARES
ZTI
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£58E B5SE
F57-#ELR
ELEBM E<HR TR
kslra16.u 16 USHFRBELBEMNIERAABRBAES
8 (UBAIHES
sra8 s HFHEREARGHIES
srai8 s I BNHMEARAHIES
sra8.u sNUBFEREAABENES
sraig.u s AIMEARARSAIES
srlg s BHFREBLORIES
srlig s M BNEEEBARIES
srig.u sUBHFREEBOAREANES
srlig.u s BNFEEBEREANIES
sli8 s HFFREEABIES
slig s (MM BB EABIES
ksllg s UHFRBEALBIMMES
ksllig 8 (UM BN#USEABIAMIES
kslrag s USEFREELBIMMNABEAGRES
kslra8.u s UBHFREEABMNIEARAABRBIAES
16 UL BRIRES
cmpeq16 16 (IIHELLRIES
scmplt16 16 (UBRS/NFLLRIES
scmple16 16 UBRS/NFEFTLRIES
ucmplt16 16 (UERHS/NFLRIES
ucmple16 16 UERHS/NFEFTFLRIES
s UL
cmpeq8 s UHEFLLRIES
scmplts s UBMS/NFILLRIES
scmples sUBMS/NFEFTLRIES
ucmplts 8 ULMS/NFLLRIES
ucmples sUEMS/NFEFTFLRIES
16 IFEEL
smul16 16 MERFSREES
smulx16 16 (UBRSRXFEES
umul16 16 LERFSTEES
umulx16 16 LERFSRIFERS
ZTI
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£58E B5SE
Fs57-&ER
ELEBM E<HR FTRERY
khm16 Qs BRFSEMFEES
khmx16 Q15 AR SRXBMFTERES
8 (UTEES
smulg s BRSREES
smulx8 s UBNERNFEES
umul8 8BRS REES
umulx8 8 LSRN FERES
khmg Q7 BENSEMFEES
khmx8 Q7 AR SRIMMFEES
16 fZREIRS
smin16 16 (VB SKRE/IMEES
umin16 16 (U XS RE/IMEIES
smax16 16 MBS KEXERS
umax16 16 MERFSKEXERES
sclip16 16 UBRFSHBIES
uclip16 16 (U ERFSHBIES
kabs16 16 ISREXIEIES
clrs16 16 (LKA SR SAMURES
clz1ée 16 (IKAISTMURIES
clo16 16 fIKAIS 1 IS
swapl16 16 I RIEIES
8 (UFHIES
smin8 s I BRFSKR/IMEES
uming s I ERFSKER/IMETES
smax8 s I BRFSKEXERES
umax8 s ERFSKEKERS
kabs8 8 i RUEFFEIES
sclips sUBRSHEBIES
uclips SNULERSHEBIES
clrs8 8 AL KRATSRSBEES
clzs s RATSTURES
clo8 8 KAIG 1 U BRIES
swap8 8 UKRIIES
ZTI
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F57-#ELR
ELEBM E<HR AT
8 iFMRIES
sunpkds10 BRSFEN 1, FPHoRMES 1
sunpkds20 BERSEN 2, P oREES 1
sunpkds30 BERSEN 3, P oREES 1
sunpkds31 BERSEN 3, EP1iFEES 1
sunpkds32 BRSFEL 3, FH2RMBES 1
zunpkds10 ERSEH 1, FHoRMIES 1
zunpkds20 ERSFEH 2, FHoRMIES 1
zunpkds30 ERSFEH 3, FHoRMIES 1
zunpkd831 ERSEH 3, FH1IRMIES 1
zunpkds32 ETHSEH 3, FPH2RMIES 1
#5> simp 5<%
16 U FERS
pkbb16 AMEEFHEERES L
pkbt16 REFHNBFFHERES 1
pktb16 E¥FFHRFFHERES L
pktt16 AT EFFIEES 1
32x32 BARRMIES
smmul BHS 3232 EFIES 2
smmul.u BRS 322 BANEREFES 2
kmmac BRS 3232 G FRIENMES 2
kmmac.u BRS 3232 EANEREFBBEMMES 2
kmmsb BNS 222 RFEHUMRES 2
kmmsb.u BRS 3232 EANEREFBBEMEES 2
kwmmul BRS 3232 BIGFEMNEFES 2
kwmmul.u BHS 3232 BIEEENGENNESFES 2
32x16 BIUFRMIES
smmwb BRS 3xB 16 5FES 2
smmwhb.u BRS xR 16 EANEHEFES 2
smmwt RS 3x 5 16 TS 2
smmwt.u BRS s xm 16 EAEREFES 2
kmmawb BRS 32x 18 16 RS FWAMES 2
kmmawb.u BRS 32816 EAENESFHEMMES 2
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£58E B5SE
F57-#ELR
ELEBM E<HR TR
kmmawt BRS 32x& 16 MEFMAMMES 2
kmmawt.u BRS 32x® 16 EAEREFBIENMES 2
kmmwb2 BRS 2B 16 BIEENEFES 2
kmmwb2.u BRS3xB 16 BEEEIANRESFES 2
kmmwt2 BRS32x 5 16 BEENEFES 2
kmmwt2.u BRS3x 5 16 BREBSANSFES 2
kmmawb2 BRS 32x R 16 BRERSFBIENMES 2
kmmawb2.u BRS 328 16 BIEEBERANSFREMMES 2
kmmawt2 BRS 32x 5 16 BRERSFBEIENMES 2
kmmawt2.u BRS 325 16 BEEBEANSFREMMES 2
16x32 U INAHES
smbb16 BHSREFREES 2
smbt16 BRSREEFNSFZRERES 2
smtt16 BRSBE¥FRERES 2
kmda BRSHEZREEEMES 2
kmxda BRSHEZERXFEFEMES 2
smds BRSHEZREEHEBES 2
smdrs BRS¥ZEREEROBREES 2
smxds BRSHEZERXFEFHEES 2
kmabb BRSREFEFRERM2MEEES 2
kmabt BRSREFNSFZEIREEM 2 WEEES 2
kmatt BRSEXFRERM2MLEEES 2
kmada BRSHEIREGHEMBM 32 LEEES 3
kmaxda BRSHFERXIEGHEMBM 32 IEEES 3
kmads BRS¥FEREGHREEM 2 zEES 3
kmadrs BRS¥FREGROBEEM 2 LEZEES 3
kmaxds BRSHFERXEGHEEBM 32 IEEIES 3
kmsda BRSHEFREGHBEEE 32 UHEEES 3
kmsxda BRSHEFRNFEGEHEBEE 2 URIZEES 3
16x64 INIEEIES
smal 16x16 B 64 fIZHIES 3
RIEFS
sclip32 RIUBHFSHBES L
ZTI
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F57-#ELR
ELEBM E<HR TR
uclip32 RUEHFSHRHBIES 1
clrs32 RARASHSNUARES 1
clz32 RKRFIEFMNEES 1
clo32 R2fREIS 1 URIES 1
pbsad FHEFENERNIES 1
pbsada FRESENERNBRMES 1
8x32 (UNEIES
smaga s BERSREARMBM 32 LZHEES 3
umaga s LS REARMBM 32 {LEZEES 3
smaga.su s (UBRSMERMSRERMBEMN 2 1izEES 3
64 {iL Profile I§&
64 fAIINELEIES
adde4 64 MIERES 2
radd64 64 LB SINERB+HES 2
uradd64 64 LM SINERBAIESL 2
kadd64 64 AR SHMIERES 2
ukadde4 64 LR SEMAMIERES 2
sub64 64 MLRLERES 2
rsub64 64 (BN SRERBFIES 2
ursub64 64 (LB SRERR¥ES 2
ksub64 64 (B SEHAMRIERES 2
uksub64 64 L EFFSMFRIERE S 2
32 fi[1A5R 5 64 MIMNEEIES
smar64 BRS 32x32 BM 64 35S 2
smsre4 BRS 3232 # 64 MDFIES 2
umar64 TS 32x32 BN 64 UHESL 2
umsr64 TS 32x32 4 64 (LBIES 2
kmare4 BRIS 3232 B 64 (URBAES 2
kmsr64 BRS 32x32 # 64 (LR IEFNIES 2
ukmaré64 RS 32x32 BN 64 M EBFMIES 2
ukmsré4 TR 32x32 ¥ 64 MUBEBFIES 2
16 (AR5 64 MNNEEIES
smalbb BRFSR 16x 1 16 BN 64 L2 3
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£58E B5SE
F57-#ELR

ELEBM E<HR HAITRERS
smalbt BRIS{E 16x = 16 BN 64 IS 3
smaltt BRSE 16x 3 16 B 64 154 3
smalda BRS¥FHEERRMEEM 64 5L 3
smalxda BRSH¥FZRXERZMBEEM 64 UFFS 3
smalds BERSEFHERRRMSEM 64 ([1ES 3
smaldrs BRSEFHRERRORBEEM 64 IIES 3
smalxds BNS¥FRXBFRRBEHEM 64 {15 3
smslda BRSHFFHEERRMEER 64 UHIES 3
smslxda BRSHEFRNERZBEER 64 (UBIES 3
ik simp $§S

Q15 MES

kaddh R¥FHEMEBEMNES 2
ksubh R¥FHEBEBEMNES 1
khmbb REFHEFEEMNE 0155 2
khmbt REFNSEFHEREHEBEMNE Q1515 2
khmtt E¥FHEREMME Q15 5L 2
ukaddh ERFSREFHEMEENES 2
uksubh ERSEEFHBRBRMES 1
Q31 fMES

kaddw 32 AAENNIEANE) 031 5 1
ukaddw RS 32 (EMEANIES 1
ksubw 32 UARIRIBAE) 031 5< L
uksubw RS 32 (UEBIENIES 1
kdmbb RFFHEFMIGFEME 031 15< 2
kdmbt REFNSFFHERMEEEENE Q3146 2
kdmtt S¥FHEFMEEHEME 0315< 2
kslraw SEREBEARRBNAERABES 1
kslraw.u SEREBEARRBNAERABESAES 2
ksllw SEREEAREIENES 1
kslliw MR EAREIENES 1
kdmabb R FRERGEEEN 2 ENNZEBRMES 2
kdmabt BEFMNSEFZARGELEEN 32 fUBMMZEBEMNES |2
kdmatt S¥FHERGEEEEN 2 ENMzEB8MES 2

ZTI
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£58E B5SE
F57-#ELR
ELEBM E<HR HAITRERS
kabsw RARENERBBMIES L
2 EIES
raddw RUBFSMER¥ES 1
uraddw RULEFSMERFES 1
rsubw RUBRSRER¥EES 1
ursubw RUERSHER¥EES L
maxw RIUBFSRKREKEES L
minw RUBFSRKREMEES L
mulre4 RS 3232 i5815S 2
mulsr64 BRS 323215818 2
msubr32 3232 BUEF B 2 U RBES 2
B/ BHRSERERS
Rdov E vxsat.ov & FEEHIT
clrov BB vxsat.ov IS FEHEHIT
RIES
ave REPEFEBAES L
sra.u SEHREREGBRESANES 2
srai.u YBRHEREBRESANES 2
bitrev REGHRIBVAFES L
bitrevi RABM LB FES L
wext REFRM 64 AIPHEN 32 5L 1
wexti FRILBNE 64 FITPHMER 32 U5 1
bpick REGFREERUFHEES L
insb FEBAES 1
maddr32 3232 BURFHEEM 32 UE< 2
msubr32 32x32 UEF B 32 (L RBES 2

5.2 XY RIESE

BT 3t cache IERERE NS —URKSEREENLREFHENSIT A, 906 L R, KED
FritiRig S B EIE MXSTATUS H 178800 THEADISAEE I8 1 ATIIEEHTT, BURITASZHRIRIESSHA
EEESRE. B, cache BEESNENZER TOUEERT, APEXTHITRARESMAIELES

ALy
88,

PR cache BRIFIESHMIBLESI, Bt RIESURAXKAMNFIZRESHIES MIFEMN.
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5.2.1

#5857 £906 TMMXKBEEXY BH cache I5LFE.

Cache #{F1E<S

3% 5.8: ¥ & cache $5§£%%&

L BfEX.

B5SEW BoMR HATIERS g
Cache IR1EIES
DCACHE.IPA DCACHE T3 B ittt AR RIS < 1
DCACHE.CPA DCACHE &Y b it LA RIS S
DCACHE.CIPA DCACHE SEBRH TP 12 it PLAC RS <
DCACHE.ISW DCACHE o3 way/set 5 [EIRIIES 1
DCACHE.CSW DCACHE &R way/set 5@ ERIRIES
DCACHE.CISW DCACHE EBRFH T3 way/set 5@ RIS
DCACHE.IALL DCACHE TR 2 BPERIIES N/2 N: DCACHE EFTH =
DCACHE.CALL DCACHE BRI RTUES N/2*
DCACHE.CIALL DCACHE BIRH M EERIUES
ICACHE.IALL ICACHE T2 EPRIIES M/2 M: ICACHE BEFTH =
ICACHE.IPA ICACHE BRI M it ILEE R TUE S
- ~
0 &%

HRIELEN Clean B N/2 NEH, HRIFTE pirty B, >N/2 NEHE, FEBYS Dirty BRI

BREQWRBMENX, BBE MR B-1 Cache I§SAIE

5.2.2 BFFHES

Fs5.9: T RASELIIER

HLEW =R 1P 9
BFES

SYNC BFEL -
SYNC.I AL ETES -

BMEQWRBMEX, BEENRB-2 [FFESAIE,

BIThR 13
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5.2.3 BARZHES

=510 F BREABEESHE

BLR/M B HATRE BT
HREHIES
ADDSL BRSBAMERES L
SRRI BHRABES 1
MULA REMBES 2
MULAH 16 UFRMIES 2
MULS RERES 2
MULSH & 16 (IRRBRMIES 2
MVEQZ SERNBHRBIES L
MVNEZ HERESEERES L
BMEQRBBNEN, BEE R 8-3 ERAZEESAIE,
5.2.4 {UEEES
Fsan: § RIBRERSHE
ESE/M ESHR TR
fHREES
EXT SERELVRNF ST BiES 1
EXTU BERELVRREFST BES 1
FFO PR 015 L
FF1 PUREK 1168< L
REV FEEFES L
TST LR ATNIHIES L
TSTNBZ FRATWHES L

BINEQWRBNENX, BEF MR -4 (IEFIESAIE

5.2.5 1FfEHiES

2ITHR 13
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£58E B5SE
%k sa2: § BEFEHEIEQTIE

HBI RO 1P HATIERS
FEnmie<e

LRB HEHRBUFHMBER/F ST BRIES 2 (cache s3)
LRH HEHRBUMNSUT BEFMEBRES 2 (cache s3h)
LRW SESEBUFMEES 2 (cache &)
LRBU BEHRBUFHMBEEFST RIES 2 (cache s3h)
LRHU BEHRBULHST REFMEBES 2 (cache spth)
LBIA FHMEFRSAYT BEMUBIBES 2 (cache &)
LBIB Bt I8 FHMBR ST RiES 2 (cache spth)
LHIA HFMEFASAYT BREMUBIEES 2 (cache &)
LHIB it BB FMBRF ST RIS 2 (cache &5h)
LWIA FhNEE MU FIEIES 2 (cache &3
LwWIB Eipht BB F MRS 2 (cache &3)
LBUIA FEMBLEFST BREMI BIBES 2 (cache &3dh)
LBUIB it BIRFHMBELTF ST RIES 2 (cache &pdh)
LHUIA FEMBELFST BREMI BIBES 2 (cache &)
LHUIB it IR FMBELF ST RIES 2 (cache &pdh)
SRB BEREBUFHEHEES 2 (cache &5)
SRH BERBULFEMEES 2 (cache &3p)
SRW SEHEBUFFMRIES 2 (cache spth)
SBIA FHEEEIFIZES 2 (cache &)
SBIB Hipht BIRFHEFEES 2 (cache &)
SHIA YrEFEEI FIgES 2 (cache &5 )
SHIB it B¢ FEEIES 2 (cache &5)
SWIA FEEEMIBIEES 2 (cache &3 )
SwiB it AR FFHEIES 2 (cache &5 )

BIMEQRBNEN, BEENR -5 FHEIESAIE,

5.2.6 REEFRESMNEEEAES

ARSI LIRTE E906 EHBLESLH T I EFRANEX, # £906 RECE PR EF REIFAITATIET

RS SR EARTES

= AN ]
ELRE,

BIThR 13
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#5313 § REREBERESIIE

HBI RO 1P HATIERS
FREEERES

FMV.X.HW BAEEFEREILERmIES L
FMV.HW.X PHEEEREUEERIES L

BIMEQWRBNENX, BEEZ MR -6 RigEZREMHBEERIESAE.

5.27 HIMERES

= 5a4: ¥ BPEINERESHIE

ELR/M LSO 1P PATRE BT
FRYBEEEES

IPUSH h TR EE S 19

IPOP P RTANE LIS 20

BINEQWBMENX, BEE MR -7 PHIIEESAE
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6 IR ATFERIF

6.1 PMP {31}

E906 MR AN TFRIFETT (Physical Memory Protection, PMP) M RISC-V iR, PMP EERIFAE RS
BiR: FERMIEIRE., PP TEL TN EHBAIIEIRZIHONSEERTRE, YEHA TEES
T cru 2B EEXNAREFEMUIE/S /AITIH R,

PMP BT 3F 0 (BIARSLIN PMP) /4/8/12/16 NERIRTIECE , FENEHENT cpu T PAXY X131 B9i5 1@ AR
HITIRE., BN ERTUEIHRS 0-15 KIRRF RS,

E906 PMP BTN E BHRHER :
- 4TI E 0/4/8/12/16 4 PMP RIF;
- AR BR/INKRIE R 128 F15;

.- 3% OFF. TOR (Top of Range). NAPOT (Naturally Aligned Power-of-Two Region) =f{ithiit LR,
A NA4 (Naturally Aligned 4-Byte Region) PLEZHETS;

- XFOE, 05, tIT=MRNVEE
- STFRFRIRN Lock TRE,

6.2 PMP 2| HFFaE

6.21 YPERNEFEFRIFIREZFFES (PMPCFGO~PMPCFG3)
MERFRIPIRESFEE (PMPCFGO~PMPCFG3) A TEREWMIERNFRIA Lock U, THEERFIHIE
NR, MERNFRIPFRESTERL 4T, BIMFFEHRULUIRE 4RI, RSULURE 16 MR
ZEFRUREN 24, RENSELTES, FNSERNDIMEIBEESER.

B 32 I8 PMPCFG 1218 4 NEIRAINRIRE , BARDH E 6.1 Bk,
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31 24 (23 16|15 8 0
pmp3cfg pmp2cfg pmplcfg pmpOcfg PMPCFGO
Reset 0 0 0 0
31 24 |23 16(15 8 0
pmp7cfg pmpé6cfg pmp5cfg pmpécfg PMPCFG1
Reset 0 0 0 0
31 24 |23 16|15 8 0
pmpllcfg pmp10cfg pmp9cfg pmp8cfg PMPCFG2
Reset 0 0 0 0
31 24 |23 16|15 8 0
pmp15cfg pmplacfg pmp13cfg pmp12cfg PMPCFG3
Reset 0 0 0 0
6.1: MEAFRIMRESFREASH
BMERFRIPIRESEFESRERN E 6.2 Fir,
7 6 514 3 2 1 0
- A w R
Reset 0 0 0 0 0 0
6.2: PEAFFIFRESFTFREL
L-Lock fiZ:

HLA oK, ZRNYEREFRIPIRESFRNMIUFER ISR, N[EXTHEE

BIRAZ r/W/X A BIRE], BFPEX THNHIIRRES R/W/X A BIFRE;

HLA1H, ZRTFERS, 855 L4, & cru EUAEHATTMER ., BVEER THIEEHN
APEATHREEEZE R/w/ X HRE,; HZRMNMERFRIPFIRESFHREEN TOR

ol CECAEIUE, HAl—RNYEREFERIP IS ERtBITEEN,

SUEATE,
A-Hk PUACAR S :

HAMo0 By, RIEL;

S A 018, TOR (Top Of Range) #EI\, EMAMELBRIGIMHU(ENICECXE;

H AN 100, NA4 (Naturally Aligned 4-byte) 18T, £/ 4 FHR/IMEAEX(E; HF E906
MR D ER/INBLE A 128 F15, AFF NA4 [LECIRSR, ;

2 A3 11 8F, NAPOT (Naturally Aligned Power Of Two) &3, M 2 HIBRA KIMEA LA =
i8] ;
ENENE,
X-TRATIE
HXANo, ZREARTHRIT;
XA, ZEEATRIT,

BITHR 13
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SHERE,

w-oI] SR
HwHol, ZREARTS;
HwHh KN, ZREATE;
SMERE,

R-TI LB :
HRA0BY, ZXEARDE,
HRAE, ZXEAOE;
SMERE,

6.2.2 YVERNFFIPIZFESS (PMPADDRO~PMPADDR15)

MIBANFRIPHUEZTESS (PMPADDRO~PMPADDR15) FFEC EWIIE W FRINAT LR X K/, 938
R RIPHIESFRE 16 1, ENFESIIHN—PERIA,

ZEESAMEIRN 246, RENSERXTIES, ENSEXFOSMEIEEESRE,
MEBEAFFPHISERESYEAFFRIPRESES —BRERRXE X/,
- XF ToRER:

R I 5451 B9 X 35 K /N9 ((PMPADDR;.; [31:5], 7'b0}, {PMPADDR; [31:5], 7'b0}), PMPADDR; [4:0] BMEARZ S
ik PCES B EIE E

MFERIO, £/ oxo fEAtIE=S B TIAR, BN (0, (PMPADDR, [31:5], 7'b0}); HIZXEK TIARKT
HEFTLAR, WiZRBAAA oFr, BIARERE, FIEHRIASHPIZRI,

- XF NnAPOT T, Hitht S XEK/NXERD & 6.1 iR,

NAPOT A0 RN i §9 X 15 K/NFNEHEH PMPADDR, R TE, {BRi& PMPADDR; B M bit[0] 2 bit[31] 55 —IX
HILELAF LB 0 B2 PMPADDR, BYEE n 32, BN PMPADDR; [n], MiZEBUELL {PMPADDR, [31:n+1],
(n+3){1'b0Y}, ZEA/NA 2™ F95, LA PMPADDR, = 32'baaaa_aaaa_aaaa_aaaa_aaaa_aaaa_aaa0_1111
A, BEENLA 34'baa_aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_a000_0000, Z[EK/NA 1288,

FEEEMRE, E906 PMP TFFHIMALKI ST BR/ANKIE A 1288, ELL, £ NAPOT 2T, PMPADDR
(3:0] NEAS S5 TEZEEZHEEMA 401111, AF % 61 EXRHEA (PMPADDRI[31:4], 4b1111},
XXy n BIEXTF 4. HIENZS PMPADDR; 5 A 32'baaaa_aaaa_aaaa_aaaa_aaaa_aaaa_ 01110111 B,
FEERWEAN 32’'basaa_aaaa_aaaa_aaaa_aaaa_aaaa 0111_1111, WH n &F 7, RERZETNENLA
34'baa_aaaa_aaaa_aaaa_aaaa_aaaa_aa00_0000_0000, Z2[8)K/INA 1KiB, PMPADDR ZH{Fssix A #F 16GiB B
YIIEZ= 8, 1B e906 KA 32 fiitthit, FRAZHF 4GiB, F Lt PMPADDR SRR ERETIES, (BAS5H
Uk CE BT E,
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Fo1: RIFRERWE

PMPADDRI PMPCFG.A PUie X 13 K /)N
aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_aaal_1111 NAPOT 128B
aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_aall1_1111 NAPOT 256B
aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_a011_1111 NAPOT 512B
aaaa_aaaa_aaaa_aaaa_aaaa_aaaa_0111_1111 NAPOT 1KiB
aaaa_aaaa_aaaa_aaaa_aaaa_aaal0_1111_1111 NAPOT 2KiB
aaaa_aaaa_aaaa_aaaa_aaaa_aal01_1111_1111 NAPOT 4KiB
aaaa_aaaa_aaaa_aaaa_aaaa_a011_1111_1111 NAPOT 8KiB
aaaa_aaaa_aaaa_aaaa_aaaa_0111_1111_1111 NAPOT 16KiB
aaaa_aaaa_aaaa_aaaa_aaa0_1111_1111_1111 NAPOT 32KiB
aaaa_aaaa_aaaa_aaaa_aa01_1111_1111_1111 NAPOT 64KiB
aaaa_aaaa_aaaa_aaaa_a011_1111_1111_1111 NAPOT 128KiB
aaaa_aaaa_aaaa_aaaa 0111_1111_1111_1111 NAPOT 256KiB
aaaa_aaaa_aaaa_aaa0 1111_1111_1111_1111 NAPOT 512KiB
aaaa_aaaa_aaaa_aa01_1111_1111_1111_1111 NAPOT 1MiB
aaaa_aaaa_aaaa_a011_1111_1111_1111_1111 NAPOT 2MiB
aaaa_aaaa_aaaa_0111_1111_1111_1111_1111 NAPOT 4MiB
aaaa_aaaa_aaa0_1111_1111_1111_1111_1111 NAPOT 8MiB
aaaa_aaaa_aa01_1111_1111_1111_1111_1111 NAPOT 16MiB
aaaa_aaaa_a011_1111_1111_1111_1111_1111 NAPOT 32MiB
aaaa_aaaa_0111_1111_1111_1111_1111_1111 NAPOT 64MiB
aaaa_aaa0_1111_1111_1111_1111_1111_1111 NAPOT 128MiB
aaaa_aa01_1111_1111_1111_1111_1111_1111 NAPOT 256MiB
aaaa_a011_1111_1111_1111_1111_1111_1111 NAPOT 512MiB
aaaa_0111_1111_1111_1111_1111_1111_1111 NAPOT 1GiB
aaa0_1111_1111_1111_1111_1111_1111_1111 NAPOT 2GiB
aa01_1111_1111_1111_1111_1111_1111_1111 NAPOT 4GiB
a011_1111_1111_1111_1111_1111_1111_1111 NAPOT 8GiB
0111_1111_1111_1111_1111_1111_1111_1111 NAPOT 16GiB

6.3 REHFRIF

HLEREE pvp RIS, REFHIEANMIRET pvp 0F, HIBTZAT T8I R BEXLERIP X
W, Hipmgstsitees pvp RTUPH—PHZS DB, RELBESRIIRIA (0 MRS, 15 ARIK).
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MFRPHRI, L. R, WH X FHERRENEZEMRS.

- LA, NSEATHHERRAZ R/w/x AIHIRE], PrEHREEHRDI; BP&EXTHEE
RIRZ x/w/R EIIRE], RBZRIHRNINEXRESZRIN D EEALER, HRm, &N
IS

- HuA B, NSEATHHRMAPEXTHIAREERE r/w/x LHRE, REHRIEENT
1B K8 5z R MG B A RER, BT, SMHEKK,

LA pvp RIAAERE, BIibht ICASARTUA OFF (2'b00) BY, HEZELF— pvp RIAERE, Bifid
Bttt A op op X EAERER TP BVET— B, LRIpIERE MR ALERLCRINRE, MRE A
RIUARR, MIpEADI, WRBEAAFPEARR, WiFELW., HipREKRE, AFLESKREL, B
QIR RIRBH DR BME N RNRE, B Load HRFE. store HAREMEHENRE.

FTERPNE, NTFEUSHRIRGFRIE, HipRNRNS &ZEEKIGAIBRFFAERE X, NTFME
HGERERFIRE, HiFnNEHLGERTAERF] MSTATUS 272528 MPRY., MPP (UHRERE, ¥I5M 1]
R BT 745 (MSTATUS )
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7 REFRS

E906 XRARBEMN—RESERES, S2MUNESEREFNHMESRERS.

71 BYREEGTTRAR

L ESRREFNEERENT:

- BORREETFA/NMEMTIBECE, SXHF 2KiB/4KiB/8KiB/16KiB/32KiB;

- 2 BAMREK, BEETRKNAR2FY;

- HIAEIRAIEE R 32 tAF;

- RAKHEHNBRKE;

- XEFXNBMECEREFNEMRSE, SFNBEREFTHNERRE,

710 ZIOWES

E906 KA XA LRI R T HIBKEETT [EHA TN, A 2-bit MAATHETN RS, KA 8 IRAMRET
BN, BRI —FRAERTN,

AXARRANXALFERMNAZINREFREBIEN ., IXALSEFRDAWET, DHER
DXL HEEH LN FNNBAATIE, $XALRET DTN ADBFFRN TN REFHITR
51, FE s BMNBRERE, FENXMNNBFFRMNAZIES PcHERH#TIER, FRRLNTNE
R, HRESTTMEME, ERAAZATHDSFRBEED NG ITSHER, FRETNERMLR
RATHRERESR, WIGRIUN RIS M AT 2-bit AN THE=5 .

AXHERHTINNEG I ZIELEE:

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

71.2 XK BIREFRE

E906 AN Tk BAREFRR (818) XA SIESHIBE BARMAE#ITION, 22 BiREFx
AXIELHEBRMALHITIER, MEHRDRIELH PO HEBRTNR, WHICRBRIEN =
R IES TN Binitbil, BEERE F RRKERENZBE., & 0 RiRKE, LERFERSZIESHTIF
BEEMA NS 8T8 (9T BARETHET, WR 8T8 FUNKLM, NREXINH) 8T8 RILATERK, [
B7E ID RAFCIEHRAI ST BkER
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B BRI EEREERE:

- 16 NERI, RASEBRER;

- AFERRERENITIES;

- EERESHXNESR, o 8T8 NEZI K2 BkEE;

- BTB A AN RS, TEIMBREEIRK

- ERAYFI DB PC#ITRSL,

155 A 73 ST Bk BARTIUN 28 3T FUN A9 1> X HE S B4E -

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

< JAL, CJ,

71.3 IR[E RN EE

IR @tk FN 28 A T REOF A AREY, RE MU EIBE BTN, HEE BT SR AR RER
RESH, BREROMIEFEREAREAFNS, HEBUERTRBEIERNRLREESH, WA
IR Bk TGN 25 84, SRERRRAUR O B Axitbit .

REMIEFN SRS T 6 EREAARE, BHREXAMSSHEMMUTNEIR, FETEH
B9 RAS A8, FERUKEERAEREFEI X NIEEIRE RAS 65T, SIFETRIDI RAS U, ERAST
WRMES, BIY LRI IR A IE

REFRESEE:
- JAL, JALR, CJALR,
HHREELSEIE:
- JALR, CJR, CJALR,

ELWERNEAKYNATUS =71,

R HIWRERE S

ESHBENSEFR BESRRFFR rs1 RAS T H

rd 1= x1 rs11=x1 TCIRIE

rd 1= x1 rs1==x1 pop

rd == x1 rs11=x1 push

rd == x1 rs1==x1 push and pop

7.2 BEESEETTRA

HIESREFNEESMNT:
 BUEEREFA/NEMHOBLE, SF 2KiB/4KiB/8KiB/16KiB/32KiB
- 2BRAMEEL, EFETANAR2FT;
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- RASCHTHNERRE;

- EREXBSE-5NE. SE-5ANE. SL-5HEMNSE-5RDENMES;
- RN ENSREFNERNBREE, N EREFTHNIRINBEREE;

- X#¥ exclusive F] atomic 1,

7.20 BRFEE
E906 SZHFRISC-VHIAIESY B, B3 AMO. LR . SCIES AP T LUMERIX LIS S MR FHIF R F RIEL

WE—MEAREEZBAHEARARFZZBNESE . T 906, HEEFN A 2ERA AMO I8 AR FHURIE,
HBEHRENE FHIRI L B M IR non-cacheable, MTRFHAEMA R, MHRIEL R UNPREDICTABLE,

7.3 RERTERE
ELBBEME, BONMRSEEFREMBTERLEE, BRESTREDESFRAXA.

FERIsC-v mERBEL |, E906 I RT SEREFRMFAXNEHSERNES, IHSREFNAX. &
AER I TR IR AE

730 BERERY RETH

E906 XFFRREFT BHFHR: SENEHRESFR (mha), TSI ESNHESREFN
FXRUR S RISHECE

BAEFHSEREAUUSERR (NSELNT REFRAFHLES 77 (MHR)

73.2 BRERFY RIES

E906 I B T BEREFEXBENES, 81 RMIBHEITERA. BRULEEL. RbUFRR. &
EERAERIA. HULERRTATBUMIF 2 ERRIF LR, AW 3 72 .

& 7.2: cache ¥ BiES

BESEM fE<HR

DCACHE.IPA DCACHE W12 it LA RIS
DCACHE.CPA DCACHE jERRYIIE It LA R IIE S
DCACHE.CIPA DCACHE SERRH E XU IR b it ILAC RIS <
DCACHE.ISW DCACHE o3 way/set 5@ ERIRIES
DCACHE.CSW DCACHE &R way/set 5@ ERIRIES
DCACHE.CISW DCACHE &R FH TR way/set 5[ RIS
DCACHE.IALL DCACHE T EEERITIES

DCACHE.CALL DCACHE [EIRLBPERIIES
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F72-EER
ELEBM E<SHR
DCACHE.CIALL DCACHE BIRH TR EIERIIES
ICACHE.IALL ICACHE B &8 RIUES
ICACHE.IPA ICACHE TR IB b it ILAE RIS S

7.4 AEFER

740 AEFERERMY

X E906 THRHMMAFEE, HH2FM (LATER Memory 228 ) F4ME (AT &R Device 268 ),
HsofuXym, EEFERNRE, so XIFAEFRIES.

Memory KB A 1Z5FE BB E M WeakOrder B (SO LAFMECE N 0), Memory ERAGFEZIFEENES
T[54 (cacheable B{Z& non-cacheable), XJF cacheable BIAFE#EHUEZRE], E906 MiZ XI5 EIBIEIE
O] LARTFTE E906 NERAVIS S E LR cache B,

Device ZBI NIFEEF/ B Strong Order B, BI cpu XFiZ /it =2 @ 8035 18R E RIS S F IR F 5=
£—5, EBREN strong Order 5, AT FE, Xzt z=EEGEATEFHIESHEEIE cache,

E906 ML ANFEBENER/ U EZNAGE (bufferable B{& non-bufferable), XFTF bufferable BIRTF
Huik =818, E906 FEXTIZMIL = EHITERIEN, S&ASIMWA (HReSP) TJHRLBIEHE—TRIRE, mA
,Z\%ﬁ E906 17 ia1HY slave L BREFZMEBIRE, RZ, XTF non-bufferable BRI fFHBHEZS 8], E906 XTi%ith

k== (8 B SRV A9 R ZRAE E906 1889 slave £ SR 1ESEAL/E HiZ slave R [E]45 E906,

74.2 AEEMEE

E906 RFitit =R B MNEERMAM AR :

BRAGSHE. 906 MERME 8 ABMAES, 25 input [19:0] pad_cpu_sysmap_addri
*l] input [2:0]pad_cpu_sysmap_addri_attr (i=0~7), X 8 HIESIEET CcPUu ENBHERIFRINK
FZENEY, EXNNTEEREEZENEE, pad_cpu_sysmap_addri $EE 32 LUt 20 fi,
pad_cpu_sysmap_addri_attr $§ %€ 3 U BMER, MNEEE57 5= Strong Order, Cacheable, Bufferable,

2. BRI SFRIETE. 906 TIFEH TR EN s BAIR4IS 78, ATIEE cPUFTARINEZRENE
M, EEHEREXAZERN, SIS 8] E ERETZE] oxyFFF_F000 Z| oxYFFF_FFFF(L 4kB), H
0 Y )4 pad_cpu_tcip_base[31:0] IS 4bit, SoC RAoJEB Gzttt = a A B L EHEIME.

ERFFEERRRITNMETANAFEZEEENIRE, HESEMIE sysmap B9t B HEIEH
EEZE XM H pad_cpu_sysmap_addr B9 X O,

7.4.21 BEBAGESHERENTFEM

E906 £ R BIAZEEMNEEHXEBENH pad_cpu_sysmap_addr; $8Xi% #HTEE., sysmap_addr
X port XHxS 8 THREFMUTENBEMHIRE, Fi (i Mo F 7)) Ditstt=EMu FIR (REE) H
pad_cpu_sysmap_addr; X, #illt TR (878 ) H pad_cpu_sysmap_addri; EX, BKA:
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pad_cpu_sysmap_addri; <= 5 i DBk Z B #E < pad_cpu_sysmap_addr;

5 0 Mt =B TIRZ 0x0, AEFMIEARE pad_cpu_sysmap_addr; IREHY 8 Ml X8 49th ik B 12K
JAZ SO. Non-Cacheable, Non-Bufferable, B/ MiiEZ 8] E TR RE 4kiB X455, F It pad_cpu_sysmap_addr;
EX K28 20 1,

BEEI (iMoF7) Nt E AR E M pad_cpu_sysmap_addr; _attr (i M0F/7) EX, &
K80 B 71 iR, XFF cunT F cLic BRrfERY TP it 22 (8], 0xY000 0000 & OXYFFF_FFFF, EEIZEN so LA
& non-cacheable, non-bufferable B4,

2 1 0
Strong order Cacheable Bufferable

7.1: sysmap Hht B4

74.2.2 BEUEHSEFEREERFRIL

% 906 NERBHELE T s HEME ES TR0, Z s A EMRESFERNENES soc EREAN

B9 pad_cpu_sysmap_addr; # pad_cpu_sysmap_addr, _attr (i M0 F/7 ) FESEXNE, BIEi (i Mo ZF/7) Nt

ilt 2t FIR (RELE ) HZ7788 SYSMAP_ADDR; (i M02/7) EX, it TR (85 ) B SYSMAP_ADDR,

o BMMIEEE ETIHRR 4kiB T, Z7FES SYSMAP_ADDR, xEXE’]inﬂzthE’].a 2047, EEEI (iM
05?/7) ik S B R 8 IE BB M 25788 SYSMAP_FLAG, (i M0 F/7) &

A ER

{EARRHEE SYSMAP_FLAG, Z17250F, FEEAFS 2 bit, B SYSMAP_FLAG; [4:2] A XM & 71 EIE
Ilio

SoC EREE cru EMERE, ThBTRHREZ s Attt EUHSEENSBEEREZEEN, RN
E=EIE OxYFFF_F000 B OxYFFF_FFFF M3 28 8] B M E E iR B I A DT EFIME.

BNFELIR, TIERBY soc ERIEERRE cPUENRRERRHURERE, £ i+1(=0~7) Mith
It=iE it HFEREEATE i M E I FFE0E,

SYSMAP S 7728 B M it AR 54 40 S o

£ 7.3: SYSMAP F123809 bk B 54

B sk

SYSMAP_ADDRO OxYFFF_FO00
SYSMAP_FLAGO OXYFFF_F004
SYSMAP_ADDR1 OXYFFF_F008
SYSMAP_FLAGI1 OXYFFF_FOOC
SYSMAP_ADDR?2 OXYFFF_F010
SYSMAP_FLAG2 OXYFFF_F014
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x73-#&LERW
B kil
SYSMAP_ADDR3 OXYFFF_F018
SYSMAP_FLAG3 OXYFFF_FO01C
SYSMAP_ADDR4 OXYFFF_F020
SYSMAP_FLAG4 OXYFFF_F024
SYSMAP_ADDRS5 OXYFFF_F028
SYSMAP_FLAG5 OXYFFF_F02C
SYSMAP_ADDRG6 OXYFFF_F030
SYSMAP_FLAG6 OXYFFF_F034
SYSMAP_ADDR? OXYFFF_F038
SYSMAP_FLAG7 OXYFFF_F03C
SYSMAP FZ 2R AIAE VAN AR :

31 12 11 0
SYSMAP_ADDRI ADDRI (Reset = Input) -

31 5 4 3 2 1 0
SYSMAP FLAGI - SO| C | B -

\—‘—‘— Reset = Input

7.2: SYSMAP SERHER

7.4.3 SYSMAP ft{ESE

. o Bt = BB M E N : 32'h0 <= addro[31:0] <32'hfff_f000, flg0 = 3'b011, IZE& b ilE 23 (B E1$5 INST_RAM
#0 DATA_RAM B—E 9>, BLEK cacheable B, BHENXWT:

pad_cpu_sysmap_addr0 20'hffff
pad_cpu_sysmap_addr0_attr 3'b011

- Rt =EEMEN : 32'bfff_f000 <= addr1[31:0] < 32'h1fff_f000, flg1 = 3'b000, BHEXIT:
pad_cpu_sysmap_addrl 20"h1ffff

pad_cpu_sysmap_addrl_attr 3'b000

- F Bt REEMEN: 32 h1fff_f000 <= addr2[31:0] < 32'h3fff_f000, flg2=3'b011, BHEENXNT:
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pad_cpu_sysmap_addr?2 20'h3ffff

pad_cpu_sysmap_addr2_attr 3'b011

. E IR EEMEE X : 32°h3fff_f000 <= addr3[31:0] < 32'h6fff_f000, flg3=3'b000, ZEZMit 2 B+

SR AR EI S Mt (30 print K %X) #0 APB #2[0, ECERY non-cacheable B, RIUERIE—ETILA

Mcore KHEISRZ E, BHEEXT:

pad_cpu_sysmap_addr3 20'heffff

pad_cpu_sysmap_addr3_attr 3'b000

- FE ARt =EIBEMEN: 32'h6fff_f000 <= addrd[31:0] < 32'hafff_f000, flg4=3'b011, BHENXINT:

pad_cpu_sysmap_addr4 20'haffff

pad_cpu_sysmap_addré4_attr 3'b011

- F s Bt B BEMEN: 32'hafff_f000 <= addr5[31:0] < 32'hf000_0000, flg5=3'b100, BMHEENXINT:

pad_cpu_sysmap_addrb 20'hf0000

pad_cpu_sysmap_addr5_attr 3'b100

- F o Bt BB MEN: 32'h f000_0000 <= addr6[31:0] <32'hfff5_f000, flg6=3'b011, JBHENXIT:

pad_cpu_sysmap_addrb6 20'hfff5f

pad_cpu_sysmap_addr6_attr 3'b011

- F 7Bt =EEMEN: 32'hfff5_f000 <= addr7[31:0] < 32'hffff_f 000, flg7=3'b100, BHEENINT:

pad_cpu_sysmap_addr7 20'hfffff

pad_cpu_sysmap_addr7_attr 3'b100
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8 D& IEMES Bk

E906 LM T ZREIEO, DA RAREL., BHLLAMIELL, UREBS PED, ZRE P&
AfLF cru AEE, Mit=EEEBURFREAER, MRMUTEANNERLDL. BFLDANBIELDL.

RERMEALIERAEIFERINDIMESLEEORM T EEKINGE, DAERS cPuREHERR S L&END
BUEERX R E 8 FirR. SAEMERIEAFHENMIHR S LEORE, BREERATHEILER
BEL. BELRL. HELL&UK TaP RO L,

PN iR
:E'\gi ’El‘z%
| O
E906 e SiER B
IS S « e
2% | R BB T 0
WEER #x

TCIP

8.1: E906 S\ L% ME BE

i & 81 Firr, E906 BB BEMBUIERLEO R AFIME RAM, FLASH, ROM EFMHIRE, AAW
BEIMG 1P, SME 1P RAVFEMIERET 906 NEASLR L, MEFZIRHTE, LoJAERAKLREO LS
MEREMIEE. BYRENBESE EREEATFRNGINAE.

L IRERAERRVERIE T R AR R EEE N R LB RMNR, TTRUBRMEREED, N THRE—
i BRI ARERE R R R E — S EEONEM, S&EMRDBARIERNMERFIM., HBUEER
MPBBERRRE—LEEON, HRERABTESHMNER,
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E906 Z R LEONERESEIN 3 81 ik,

Fen: BRARONELRER

B&EO 37 BE MY HELR
RRELL 12 AHB-Lite Exea ki
BIRL 88, wiEEREMENRE AHB-Lite I=%::3h
HREE 87, MibtEREGENRTE AHB-Lite %3k

E906 @XM AE S5 S (pad_bmu_iahbl base F pad_bmu_iahbl_mask, pad_bmu_dahbl_base #
pad_bmu_dahbl_mask) , AR XFESEEMHYEFEPLLEMUNTBA/NEHERNTIRE, Ho,
pad_bmu_iahbl_base F pad_bmu_dahbl_base 57 T 5 B &M EIE S LA E ML ; pad_bmu_iahbl_mask
pad_bmu_dahbl_mask #§ & 7 N B it == 18] T X9 Lk 3B 55K .

BSEEMEUB S LM = E 1miB B 4ciB TIBCE, HIUNIRERS &= {8 K/NA smis,
pad_bmu_iahbl_base[2:0] %R 3'b0, pad_bmu_iahbl_mask[11:0] # A 12'b1111 1111 1000, AR K/NE
Mt EEAERESN £s2, FESLRERE,

% 8.2: i8S R AN EA AU I FTHER

k22 jE) A/ bmu_iahbl_base BJE X %F pad_bmu_iahbl_mask BIEX
1MiB REEK bit{11:0]=12'b1111 1111 1111
2MiB bit[0] =0 bit[11:0=12'b1111 1111 1110
4MiB bit[1:0] =2'b0 bit[11:0]=12'b1111 1111 1100
8MiB bit[2:0] =3'b0 bit[11:0]=12'b1111 1111 1000
16MiB bit[3:0] =4'b0 bit[11:0]=12'b1111 1111 0000
32MiB bit[4:0] =5'b0 bit[11:0]=12'b1111 1110 0000
64MiB bit[5:0] =6'b0 bit[11:0]=12'b1111 1100 0000
128MiB bit[6:0] =7'b0 bit[11:0]=12'b1111 1000 0000
256MiB bit[7:0] =8'b0 bit[11:0]=12'b1111 0000 0000
512MiB bit[8:0] =9'b0 bit[11:0]=12'b1110 0000 0000
1GiB bit[9:0] =10'b0 bit[11:0]=12'b1100 0000 0000
2GiB bit[10:0] =11'b0 bit[11:0]=12"b1000 0000 0000
4GiB bit[11:0] =12'b0 bit[11:0]=12"b0000 0000 0000

E906 Z:ﬁiq:izg/q\lﬁ\giﬂlﬂt |Ej "&?Elu\%iﬂziﬂ: |Eﬂ 'ﬁ TCIP &EM‘H_'ELQ%O él?\%?& D EEE%E'LE ’ Trﬁ
—NMtIHERE I 5SSt = HURS Lt = A Tap O PHNZS N, cPu TR
W, AEREHEEESRELEON, F1ERESSAHETLIBLDEBEEN 46iB TiE,
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8.2 RHKELKIED

E906 HY R 4t /5 45 3% [0 37 3F AMBA3.0 AHB-Lite 1Y, 15E%E AMBA 3.0 ##%&15 85 —AMBA3 AHB-Lite Protocol
Specification Rev 1.0, E906 MIRATZ&EO XL T AHB-Lite MY PHITHAS.

£ AHB-Lite MY, 1EAEIRE, SEBOSIFIEMAERN:
- HBURST R3Z#¥ SINGLE f5 i, HERARBEIYATF;

- HTRANS R3Z#F IDLE f1 NONSEQ, HEERMERIRTHE;

- HSIZE XHFF . FHM¥FEH, HEERANRZE,;

- HWRITE SZFHEF S#R1E,

£ AHB % AHB-Lite MY T, B&EMIEZ MIREHIMAER R
- HREADY X #F Ready [l Not Ready;

- HRESP 3% OKAY ¥ ERROR, HE M LRI AL,

8.3 IELE&ENO

E906 HUIE L B % R X #5F AMBA3.0 AHB-Lite #/MY, TB]53%E AMBA 3.0 #l4&1i85- AMBA3 AHB-Lite Protocol
Specification Rev 1.0, E906 & R4 E MO RLI T AHB-Lite MY P HIFBAAE,

£ AHB-Lite MXF, fEAERE, S&BROSFIERMEERN:

- HBURST 2374 SINGLE, INCR8 1 WRAPS {&4), HERKXBIYATH;
» HTRANS 3Z#¥F IDLE/BUSY/NONSEQ/SEQ 1&%i ;

- HSIZE ZFFF . FOM¥FEE, HERBMANRS,

- HWRITE XFFEF SR,

£ AHB-Lite HMX T, SAIEOEZNIREIMAREE N

« HREADY 3 #F Ready [ Not Ready;

- HRESP 3% OKAY #] ERROR, HE MM KR RZIF,

8.4 HWELEO

E906 HUEIIE S 26 R X355 AMBA3.0 AHB-Lite #fMY, T©]5%E AMBA 3.0 #l4&1i88- AMBA3 AHB-Lite Protocol
Specification Rev 1.0, E906 IR/ 1% ILI T AHB-Lite MY PRI A R,

£ AHB-Lite MXF, fEAERE, S&BROFIMERMERN:

- HBURST R3Z#¥ SINGLE, INCR8 1 wrAPS {54, HEREERIRZHF;
- HTRANS 3Z#F IDLE/BUSY/NONSEQ/SEQ &% ;

- HSIZE SZFFF . FUMEFEH, HERMANRS,

« HWRITE SZFHEFN S RIE,
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£ AHB-Lite MY T, S&ENESIMEEN IR R
- HREADY 3Z#F Ready #] Not Ready;

- HRESP 323F OKAY ] ERROR, HEIMMERI AT,
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9 CLINT P}

E906 SEHL T AL IRZRZ/BERR BT (LATEFR CLUNT), BRI PRI ETRth i, ZIERFEFRRFE
ZRRE e Byt =E,

9.1 FHiFaubhbeRSY

CLINT th i (517 e4kiB RTEZE, & 4 NHRFEMIEE, bit[27:16] A 0, 1K 16 b ERETAN 2 01
Fim. FIBSEHREFEEXNFHHT,

£ 9.1: CUNT FEREME M5 L

ok [15:0] B *R | YIaE E{::D%
0x0000 MSIP iE/5 | 0x00000000 HaEN RGP BLE S 17
SIEHEER 0, bito] B,
Reserved - - - -
0x4000 MTIMECMPLO E/B | OXFFFFFFFF R T B2
tERESFRE (K 32 14)
0x4004 MTIMECMPHI /B | OXFFFFFFFF MR B 2
LERIEFHFRR (B 3211),
Reserved - - - -
OXBFF8 MTIMELO B 0x00000000 MBE BT RS
YRIESER (R 32101), Z5EHE
4 pad_cpu_sys_cnt[31:0] (5SS HI{E,
OXBFFC MTIMEHI = 0x00000000 MR B =8
YRESFR (=321, Z5EE
I pad_cpu_sys_cnt[63:32] 5 HIE
Reserved - - - -

9.2 Fi4dhif

CLNT I THREEEFER G P, NSEXRGPRHBENSEINRGPHEESFaR (Msip) &
il
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31 1:0

Reset 0 | 0

9.1: HlBEX RGP HE B HESE (Msip)

MsIP-l BEAE T B4 BT S 454 -

ZAURTBEL RGP PEPRTS, PSR T I ZALRTIES,
- HVSPIE 1, HATFEBRENBEIRGPEHER,

- HVSIPIE 0, HATAFEBRENBEIREGPEHER.

9.3 HHEISRPHT

CLINT T I FE MM BRI ETES P BT, Z T BT 88 P BT TR E 5L £906 SMEREH R AR THSLHLAY 64 11121
BEA, ZRRIUHHBFTETEE always-on HEEE, EMNEES N EHTIHEL, 7 906 /T
FERBZ 64 L RRITHERMEBEE pad_cpu_sys_cnt[63:0] 5515 A E906 RER, & 32 {uAETNE £906 18
THSCHAY MTIMEHI[31:0] S/E88IEEY, 1§ 32 (7 AYE ON& S MTIMELO[31:0] /7281 EL,

B BY E906 RERIZIHSLIL T — 64 AL EIHL AR 1B 2R LU IRIE S 7288 (MTIMECMPL, MTIMECMPH ), X%
NEESRO LB It F X FHENARIES.,

CLINT 3&3IZ L3 {MTIMECMPH[31:0], MTIMECMPL[31:0]} 5 Z& 4t 14128 (MTIMEHI[31:0], MTIMELO[31:0]} BY 24 &1
ERERS Ik,

2 {MTIMECMPH[31:0], MTIMECMPL[31:0]} K F RA I+ 4123 BB N AL oh i
2 {MTIMECMPH[31:0], MTIMECMPL[31:0]} /NFE FTF RS i+ EE 0B BT CLINT P& BT 28 o i,
BB S MTIMECMPH F MTIMECMPL BY{E S35 BT 7 6 11 B 28 ch b,
N[N T RBERH N AT IS PEEXSERINR, ERAFPEIRAENR,
BHESHEREMER, ESESRMSMMMAEXN & 9.2 Fim,

63 3231 0

MTIMECMPH MTIMECMPL
Reset Oxffffffff Oxffffffff

9.2: MAREX BRI RESFR (B/R)

MTIMECMPH/MTIMECMPL-HL 8 #E R 7T Bt SR h i L RIE HF g B /(&1L :
ZHFRFM T ISR RE:

- MTIMECMPH: IHEYERLLRES 3214 ;

- MTIMECMPL: T+EYESELRIEE 32 1L,
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# 9B CLINT BT

F:3 XUANTIE

63 32|31

MTIMEHI MTIMELO

Reset 0x0 0x0

9.3: HlBRBEA T BRARESTFR (B/1R)

MTIMEHI/MTIMELO- 4 884850 1+ BY 28 Fr A N R A i+ BB S A BUE N S AL /AR AL -

RS FREMET ZA SN YAE:
- MTIMEHI: RFEHHEEHANHEUES 3214
- MTIMELO: RZIHEES S B EUER 32 fiL,
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£108  cuc hEREHIE F:3 XUANTIE

10 cLIC PRTEHI =S

BABEPRFIZE (LATER cuc), (RATFXPUR#TRE, MERMPBAMAK. cucfhHKiR
BELERS MR TAL BB, £906 SEILAY CLIC BBITEARINEEIN T :

. X#F RISC-V R CLIC spec-0.8 BRAS;

- REFF 240 DIMERRBTR T EC, STIFRF BT, BIPET, MN_ERE (NTHIES 16 Dl (B
BRI SAE R P AN BRAE T LT BT 2R P BT ), cLic 3E328F 256 PN rh b IR

- PRIASERB AL CLIGNTCTLBITS 2-5 T fit, T % 32 DRI h BRI LR ;

- FN W EARAE 4 D memory-mapped B EISE2E;

- BESHENPHNRNEZES SR U UEE DRSS TEYE;

- X7 O[iEHI MSCRATCHCSW, MSCRATCHCSWL 257788, R ohBTabiB iR £ AR AR IS $HER .
FHPEBRE cuc B o] LUERBCE A Freq_First 33 Latency_First:

X CLUCBLE A Latency_First BY, CLICREDRIRIGHI XA, MICDPRHEBRLS cPu, Ho =D
Zi, (WCHNFEEEEBRE;

IEFE Freq_First BY, cLIC STESFEEIGN T —IA, IBEERELS cPu, INMNERNFERZ IR,
E2EXH, PENIINSER—A,

EERFPENFRZENERT, oI cuc B2& A Freq_First,

101 cLic H17a8ut ph g

cLIC BRI H 28 517 20kiB RERE, & 4 U HRARER T pad_cpu_tcip_base i AN S WAAIIEE, Hith
HERRET RN 3 101, Hh, CLICCFG. CLICINFO &l MINTTHRESH /788X S bt = X4 35893419 ,

% 10.1: cuic #bht Bkt

b:i:h 1] B e 3] YItaE iR
0x0800000 CLICCFG RW 0x1 cLcBEES TR
0x0800004 CLICINFO RO W i AT ES P B CLCERSF=R
0x0800008 MINTTHRESH RW 0x0 hirERESFRS
0x0801000+4*i CLICINTIP[i] RorRW | 0x0 hiE i EESETE
ZT]
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£108  cuc hEREHIE F:3 XUANTIE

Fi101-#E LR

Hudk B e 3] aE ik

0x0801001+4*i CLICINTIE]I] RW 0x0 iR i FRES 2R
0X0801002+4% CLICINTATTR]i] RW 0x0 bR | Bl S 1Ese
0X0801003+4% CLICINTCTLII] RW 0x0 iR | 4S5 1Fse

Le&k, iATEEES, i, FEERGTET (2SR 3) MitERTi (AESh 7)) B, mEEN5
&/ CLICINTIE[3] I CLICINTIE[7],

10.2 CLIC F1EE4HR

10.21 cLIC BEEZHFES (CLICcFG)

CLICE— 8-bit LI BB B ST78E CLICCFG, HENX 7 XM Mrli M4SN CLICINTCTL BIX 4>
URBEEZHEHEIETH., F1FE cLICCFG MNAHRFMEN E 101 Fix.

7 6 54 1i 0
nmbits nlbits nvbits
Reset 0 0 0 1

10.1: cLic B B HFSF (CLICCFG)

nmbits-$FRET BULE -
CLICINTATTR[i].mode PEREIMUEL, BT E906 {XTIFHI AR TR BT, FrRLZAEEA o,
CLICINTATTR[i].mode 13 P BB T IE A BTN A R W 2RI KL P BT,

nibits-tP W4 S AR :

CLICINTCTL[i] E A P BT SR BN SN, cuc PN PR LERMEANBEE s L, RIS H
1#ITER,
nvbits-TE {45 2 D BT SCEUARGAL:

KT LWCEBRFIBE2EIFESEN D, ZMIER 1, RRIFEELSEDY., FEPH
BHEEEXEEY DRI N CLIANTATTRshy B 1, B4XEDENRSER A O KB
EEREBENS LRI, BEERTELIERIIGRE cPu M MTVT+ Dl ID*4 BB EREL
&, ZEURHIAARZ DT D NP IARSERNA DML, cru BkEER)Z bl XIT DRSS
BF. FEtrstliRESERAOR MTVEC31:6] << 6, CPU BKEEZE)Z M I b T8 chly .,

10.2.2 cLC{5RFESE (cLCNFo)

CLICINFO A—MNRIEHFSE, EEEMT cuc ENER ., SFES[UAHMAALEN E 10.2 Fix,
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F108  cLC PRTEHISE F:3 XUANTIE

31 25124 21:20 1312 0
Reset - CLICCTLBITS version num_interrupt

10.2: CLIC {5/ 1788 (CLICINFO)

CLICCTLBITS-CLICINTCTL B 333 :

CLICINTCTL R RLEREBIE . SMBIEBEAE CLIANTCTL] PAXS T,
version-fRAE R :

Hop (R 4 (L AEHSSIMEMERIRA,; ST cuc ZRMRAER.
num_interrupt-SP BT RS :

RFiZ cuc BHIBBEHSIFN PR, =2 256 1

10.2.3 PHTFESFSE (MINTTHRESH)

HESFREX THMLTEHRSNRENIEREB D cPu RK Lz 0 KR DRIERIMLERIGH
B, PHEESESRAT— MRS T —1 s IR EFENENNREEE. &TFFHRSHNPEHE
KRS RIS T MINTTHRESH 728 & X BV BB REm AL ER RS R P I

HERUSMAAMLEX E 103 FiR.
31 24123 0

mth
Reset - 0

10.3: DT EES1EEE (MINTTHRESH)

mth-HL3E R HE :
3B PRINEE. BT 906 ZIFHNSER B, FRLMRE—DNEESE.

10.2.4 PEESFSER (CLICINTIP)

ZHFHREUREERTY NN PRRE PHSHFRLEIE. FES[MUSHMALEXN E 10.4 Fix.

Reset 0 0

10.4: PEFERFFFSE (CLICINTIP)

IP-P BT ERF:
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F108  cLC PRTEHISE F:3 XUANTIE

HENRESE PMFFIN, ZUERFPHANLETHBERTERBNEMLS BREZE,

BEDEERXT, cuanTiP ARES/FE, FM CLICNTIP FIEEEE 3 BT bRt BT
BESRSSM, SMERRETEREN P g1, SRR RLEREN P A o,

BEDEEXT, cluantip ATHZOIE 57, BEwEBER P IMINEE, SPEEcENE
HRERNE, cru N PETHERSBNERZTPRN P A, WFIEEGREERADPRT,
BREEBCEINIT R CSRIFIDIBS AN TFEX MNXTI SR ERNIESIREFRB DI SR
R, BENZRIETTLUSRESHFIAAXRAI PR, cPuXBERGETR, MRREREIE
B MNXTI FEHENARERIEEGREEX NI RIZ T ENETREREIRLE cPu R
K&, BBA cpu EIRLZ P RN EH LA EREPIHEFRS, SEBEIREER.

0 &

3 MNXTI HESREBENESRIERIEX MNXTI FERHTERE, BEHE unxT FERREFES
B, WRZ cSRIEL RIE MNXTI FF728, NSREITJREFENSES MNP RN ORI, TASER
STRZEY 1P L, ZINAEOIRE R R TR P EFIA,

10.2.5 PH{EEESFE8 (CLICINTIE)

ZSERREAEEERTY NA D EREESE, EFERENBERT cru oJAINMNIZ SR, SFa
A MAAIENX I B 10.5 R,

Reset 0 0

10.5: o il BEHC B Z7F3% (CLICINTIE)

IE- TR RE :
1: XM ETHE{ERE;
0: IR PHTAREERE,

10.2.6 PHIEMS7EES (CLICINTATTR)

ZHFRATEEARNDERAENE, 17 oIl cPu S, hETaIRt A& AR BT
BREHREEN, SERMUSMAALEX E 10.6 B,
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F108  cLC PRTEHISE F:3 XUANTIE

7 6i5 3i2 1. 0
mode - trig shv
Reset 2'b11 0 0 0

10.6: P ETEMZTESS (CLICINTATTR)

mode- P BT4FINAS |

ZEATEREPWAFNE, BT eoo6 (TR TN PR, FRAZEESIN 2011, £
FHl AR,

trig-PHTAR A 7530
Z I A T X 5 BK I op BT A0 B8 2 i,
= triglo] A 0 BY, HKFRABF T,

2 triglo] A1 B trigl] A 0 B, KE_LEFIRDPRT; = triglo] A1 B trigh] A 1 8, KETHEG
I*ﬁ'o

0 &%

FF CLICINTATTR.trig #1381E 8 2000, EFPATERAEEX CLICINTATTR.trig B, CLIC RIRIES BFh
BRI EREHBF PR, HHAEPEMASXESN TRBMARN, FEER cLON-
TATTR.trig BEE X 2'b11 8, RIEFENEKRES HRBE, SUWSSBXIRH CLICNTIP[ B,
MR T ERIEN CLICONTATTR.trig BEE BY 2'b11 BT D BB RES HEEF, BEENR CLCN-
TATTR.trig BEE X 2'b11 5, FEiEMRXT RZEY CLICINTIP[i], BBFF/E CLICINTIE[], Bh LD BTiRft,

&

shv-9€§¢' %ﬁ'ﬁﬁgt
KRFZP R T NEELE DR,
10.2.7 S ¥ERHISE2E (CLICINTCTL)

ZEERATERE—NPERS5MEHNMELR, BEES CLICCFG.nbits FFALS cPU BI BT 5
%, 45 cpu DRI RBEER 8 L, SES[MNAMHMAENI E 10.7 FiR.

7 8-CLICINTCTLBITS | 7-CLICINTCTLBITS 0!
int_ctl hardware tied to 1
Reset 0 CLICINTCTLBITS{1'b1}

10.7: P UFIRHISFFES (CLICINTCTL)

int_ctl-S 5 TR:
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$10E  cuc thiffizgse F:3 XUANTIE

AL A CLIONTCTLBITS i (2-5 TR T ), BRLENEESIMER cLic BER#HIT
MBI, 1BIXNE® CLICCFG.nlbits 1 i F1EiHE LS CPU iRKEZ DR P E B a0 P ey
RFEH (ZMIEZATFEH MINTSTATUS FH1EESH mil 1),

CLICCFG.nlbits S cLIC {£iE %5 cPu IR BRI SE BB A= 2R P10 3 10.2 Fi7R,

2 nlbits > CLICINTCTLBITS BY, nlbits I\ AEETF CLICINTCTLBITS,

£ 10.2: nlbits 5 cPu R FP IR LR RERAER

nibits CLICINTCTL 4715 o] EC BT SR
0 XXXXXXXX 255
1 [XXXXXXX 127, 255
2 LIXXXXXX 63,127,191, 255
3 LLxxxxx 31, 63,95, 127,159, 191, 223, 255
4 LLLLXxxx 15, 31,47, 63,79, 95,111, 127,143, 159, 175, 191, 207, 223, 239, 255
e N
0 &=

« CLICINTCTL ZRE3—%= “1" £F cLc BB 25 cPu NP ML ERSMNBRL, 8 MILERPRISNIEAL
(4mH8d “x" RRHENML) BRI,

- nlbits EfI/FN 0, MRAEREZFFHREMNE, B PRI ICKIIEIAS 8'hFF, CLICCFG.nlbits
5 cLanTcTL IR AT 2RF130 3 10.3 Fik:

% 10.3: nlbits 5 cLiciNTCTL XI5 RAIE

CLICINTCTLBITS nlbits mE LGy et

2 2 LIxxxxxx 63,127,191, 255

2 1 LPXXXXXX 127, 255

2 0 PPXXXXXX 255

3 2 LLpXxxxx 63,127,191, 255

4 2 L ppxxxx 63,127,191, 255

5 1 lppppxxx 127, 255

s N

0 &=
- FED—A= 1" IR cLCRIBLR UK EZIOD B PSR RSB RAL;
R p BEERAESS cic RERHERLSERIB R 9L
- x fAFRLAR cLIONTCTL ZTFE8 P40 1 B4,
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£118 WRED I3 XUANTIE

11 FiREO

1131 #HR

FHEORRESLERTENRE. AP ESEREORR (v NSERUREHESENEEE
B, BEEMNA LREER. W, BRTHFEFHRITIESERIZROTNK,

E906 SZIFHRHE 5 4% JTAG IR IEND, X gTAG 2 &IFIXIEO, A RISC-V debug v0.13.2 MR,
FHEONEERENT:

- XFASERNESEE, REERGERSER TELEFHENRRER;
- SFFERBT R

- JLURE S MEMT R ;

- ERIRE cPu FFRN1E;

- WENREREFE;

- RHTHESESHITHS ST

- BRETHRER;

- IEERBAPRA THANFEER;

- X cPu 2 RIETRIEE BRI O BEIH R NF,

evo6 BRI TER ARG, WANERSER, BRENEHNEO—EESTAN, ElEOER
A cruBEFEPIMVEND E 110 iR, Hop, BiSREANEHACERSEFESMEEE, FHAER
SEFSEHREY uss EK, Fids85 cru BIIBIRNROLLTAG FOBEE.
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g E ERXED

F3 XUANTIE

-~

E906
TOP

GDBEIXEN

-

DMI JTAG usB
TDT .
Li
DM DMI CKLink
J

111: FREOEEA cru BEAEPNMUE

11.2 DM HFEHE

Ethernet

7 110 Fi7R 8 E906 DM ARSI FFE251E, BRTIVEE X F 7839, £906 IRTE DMI Address FRfig 1
LY BEIM T ES om F1F28,

£ 11.10: oM FEFES R

Hht SERER i3

0x4 DATAQ % DATAO

0x10 DMCONTROL DM 1257788

0x11 DMSTATUS DM RSH 7

0x15 HAWINDOW Hart PEFI & O

0x16 ABSTRACTCS R EHREHFR
0x17 COMMAND HRHLEHFR

0x18 ABSTRACTAUTO HRGLSENNITES TS
0X1D NEXTDM T/ om Bt H7F
0x20 ~ Ox2F PROGBUFO ~ 1F B4R #E Buffero ~ 15

0x32 DMCS2 DM IEHI AR SEH 7 2
0x38 SBCS SBA IRHIFIRS S F8
0x39 SBADDRESSO SBA Ik 31:0

0x3C SBDATAO SBA {4 31:0

2ITHR 13
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FNE BAED

F3 XUANTIE

F11-EER
Mttt HFEFHRER ik
0x40 HALTSUMO HALT S B Z 788 0
XY BEFR
OX1F ITR ESEMSTR
0x70 CUSTOMCS EHEHMRESFEFS
0x71 CUSTOMCMD EHloneHFE
0X72-0x79 CUSTOMBUFO-7 %l Buffero-7
Ox7F COMPID A4 1D 7R

[;¥%#] pmcs2 2 RISC-V Debug Version 1.0.0-STABLE BT BE,

BSERSES TR

11.2.1

#BIRTF Program Buffer, [ ITR (Instruction Transfer Register) B ABIES S BEIEEE Lsu T, B

B FRIE, ERERMN,

11.2.2 ¥ BEFIFPIRESSFEE customes

BT #RZEH 906 7 ROVHRGSIIMMNY B, FHE[MWARNT:

% 11.2: DM CUSTOMCS ZH1ESEHIR

frteg HFREIR R
31:29 custcmderr TE{E R cusToMcMD HITER S ETHIEIRIRAS
0: BHER
1 QA
28:25 cusbufent SLINAY Buffer BINER
24:28 -
17 cuscmdbusy {# 8 cusTOMCMD HUATE S HIIRA :
0: BERITHS
1 EEHTHS
16 -
15:0 coredbginfo BT %R e906 XIFHNZA IR ZRER.

11.2.3 ¥ EBHpSI1EE cusToMCcMD

ZEERATIOT RGNS ES, MRBANGSAXZEF, W customcs.custemderr B 1,

BIThR 13
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£118 WRED I3 XUANTIE

% 11.3: DM CUSTOMCMD {7 E8#5R
i ieg HEREM HiR

31:24 type 1588 cusToM MRS EE, THNE:

0: MHFIEPHIRAERSEIRIBER;

1: HERAE;

2: PCEH, BEWITE, cPURITHRIE—RBEIES
T —%% pc BY{E#KIE M F) DATA F1788;

Hith: 28,

23: 0 - -

11.2.4 ¥ E4HH 0 F7EEE compPiD

Z 57 ATI58 SR oM B IIA A B MRAE S

1.3 TRECE

AT HERPIERE, 906 MM T =R B REEHSHBPIER:
- /NERE: 2 program Buffer HSEIMRTUHY EBREAK, 1 NEHT A ;

. BARYERE: 2 /N Program Buffer B SEIFE LAY EBREAK, 3 DERT A, 8 NFEIHI pcriFo AFIEFid 4 pc
BrAEER;

- EKEEE: 2/ program Buffer B LI AU EBREAK, 8 NMEWT S B o] AR KAt & 8%, 16 DRI PC-
FIFO BT % pc Bki&A .

bR ERfERS, S—HEEASHFRNR, HReSEHE:SR, FEHEK, SUEHEK, B5S
BFEFFARRNTE.

1.4 EFRHASHRHEK

11.41 [BEFHEER

X288 dmcontrol Z1ZE8 Y haltreq 15 1 HANIFIHER

11.4.2 RHEIRK

BiX 28 @) oM R DAY custom command H7E8 (BT XHBRXRAEENSFFER) B type i35 o BY,
FR debugger TN A HELSBIXER, N omcRAZALXENSHNESFALBERES. SALER
AR, HZARUEREBREISSERERE, SEMHENDLER, ZWEARGLERALRAT E
et AABRERDSEREKRE, SFIAESRRERBHANBANER, 3 cru R (HAES—EX
ERIREY), MAENEESEEEK, BEEEFNDERARSERERTERNLEN, MSEHRER

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 75



£118 WRED I3 XUANTIE

HEIER, EiX1E cpu RIEBFHEELL cPuBNIRIRER . X F LIRFAHXEXFEFR, BSERSCVER
M4 RISC-V External Debug Support ,
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% 12%’— ’EAEW‘-%JEJTG ‘:‘ XUANTIE

Bem

12 MERENENI & 5T

E906 MEREMM BT (HPM) M RISC-V iR, ATRITRFETPHRMHEEMMIMEHER, #HIK
HHEANRBITRFMRA.

MBI B TR U PEMHER T AT ILE:
- BFREBTHESLT;

- IBRERAI

- LEBFXBEBHERLIT

YT eo06 TMTHERERMALER, Fit Hem TP T —EN BB SRR RB5IHEEE, W
MHPMEVENTn 5 MHPMCOUNTERn &, PAR B P& THEXT R B9 RiEH & 1T 51Z 588 (HPMCOUNTERN &), F
FPoL@ g ENSER TR EVNFEHEERH0ENEFEE (MCOUNTEREN) RENAFERXTE2E T
EENORIEEHRITEZESR (HPMCOUNTERN),

121 MHRENES SFR

HPM B FIFESREE N MR EEF RN EF T2 (MCOUNTEREN) FINEER IHEEEILES
1788 (MCOUNTINHIBIT),

1210 B HHEEH RN SFESE (MCOUNTEREN)

MR 4T B XS FRF (MCOUNTEREN), AFERAFPER R ETUES AR L
%go

31 18:17 13i12 10:9 8i7 5i4 3:2i1:0
HPM17~HPM13 - - IR|TM| CY

[ I
HPM9~HPM8 HPM4~HPM3

Reset 0 [ 0 [ o T o] o JoTJoJoJo

12.1: PlE3EHHEESH DR S 7788 (MCOUNTEREN )

PRIV R IR F F 2RI 35 12 B,
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EoE MEENET I3 XUANTIE

Bem/;

& 121: RR H BB/ R RNFFRAHA

15 EE | 8 &
31:18 NA NA RE,
17:13 EE | HPMn HPMCOUNTERn Z1Z 88 A P& 0I5 a)4R U :
(nA17~13) 0: AP IH18 HPMCOUNTERY B R £ IEXIESRE;
1: FAPEREEIEE 518 HPMCOUNTERN,
12:10 NA NA RE,
9:8 EE | HPMn HPMCOUNTERn 7728 P B0 Ih )% :
(nA9~8) 0: AP A1 HPMCOUNTERN B R EIEXIES B E,
1: FAP&EVEEIE F 518 HPMCOUNTERN,
7.5 NA NA RE,
4:3 =S | HPMn HPMCOUNTERn H 1788 A P18 0I5 Ia)4R AU :
(nA4~3) 0: FF#EILIEIE HPMCOUNTERD R EIEEIEESRE.

1: HP#ERBEIEE 1719 HPMCOUNTERN,

2 E5 | R MINSTRET 1728 F P85 [0 24U :
0: FAFPEIIGE MINSTRET HERBREIEIESEE;
1: AFPEREEIEE A1 MINSTRET HF 1788,
1 5 ™ MTIMELO F] MTIMEHI 257788 F A8 20175 1 #AR AL :
0: BAPFP#ERIHE MTIMELO F] MTIMEHI 78R8 L4 IEEE
SRE;
1: BP#ERBEIEE 5D MTIMELO F[] MTIMEH! 21788,
0 25 | o MCYCLE HiF=3 PRIV B AR :

0: APERIAE ML FEREREIEESRE;
1: APEREEIEEHIE MCYCLE HE8.

12.1.2 W ER LS 7528 (MCOUNTINHIBIT)

MBIEXFEIE B (MCOUNTINHIBIT), TTRAZEIEHZE X R, EARTEMEN TG
=T, XWHHER, TTRARRLERNRE,

31 18i17 13i12 10i9 8i7 54 3 21 0
MHPM17~MHPM13 - - MIR| O |MCY

MHPMS~MHPM8 MHPM4~MHPM3

Reset 0 | 0 [ o Jo] o JoJoJoJo

12.2: HLERES TR ILISINE 7758 (MCOUNTINHIBIT)

MR RIS F=RR B = 12.2 i,
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$128 BEENSR E3 XUANTIE

%= 12.2: YISREX T HE I ENFFERREA

1 =5 B vl
31:18 NA NA RE
17:13 =5 MHPMn MHPMCOUNTERn S 172522 IEHHE1 :
(nA17~13) 0: IEEIE;
10 2B,
12:10 NA NA =&,
9:8 =5 MHPMn MHPMCOUNTERn S5 178822 IEHHE :
(n}39~8) 0: IERETHEL;
1 IR,
7:5 NA NA RE.
4:3 =5 MHPMn MHPMCOUNTERn Z 778825 IETHE{
(nA4~3) 0: EEEIE;
10 EIETHR,
2 =5 MIR MINSTRET 25178828 1E THEL
0: IEEEIE;
10 ZIEE.
1 NA NA EARG R F&I, TSR RE DS ME
BUSER, FEL cPu AARTEEZ L L,
0 =5 MCY MCYCLE HfFE8 28 14 :
0: IEEIHE;
10 2B,

1213 ¥ REHFFSR

EAAFPEL IR AN SEX T HEN NIRRT ES, ENSENHELSESNERLE, B
TRAONS[EANBFPERNHEERE, £ BIRESSFESE MxsTATUS B, E906 LI 7 HlE8 &0 T 4LE 1t
HHRA pvDM (B 7 BIA TS Fa (MXSTATUS ) ) AT PRI T XA pvDU (B /IS
Z 7778 (MXSTATUS) ).

12.2 HERNEMEESERS

MEREME M SE4IEIEES (MHPMEVENTN, n A 17~13, 9~8 fl 4~3), ATFERENSHIHEEEX RV
=4, 906 B, BNEMH BN —INEY, AUSIMSHERBRESANNNEGS, 4SS
EEREANE—INECNEES (W E124), FEBEY csrw IESWBUI NEHITHE088/E, FREEE

31 5 i4 0
Event Selector
Reset 0 0

12.3: YR MM S H1ERESFESE (MHPMEVENTN)
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E12E MAMTET F:3 XUANTIE

PR RN MR R F /R 3£ 12.3 FiR,

123 IREA MRV EMHERSFRRHN

15 =] 2R A
31:5 NA NA RE,
4:0 Ed=] EHRES| MRS M B G EHS

0: REEH;
ox1~0x1A: TEMSLIPAYMEREISMZEH, BAW =

12.4 7R,
SOx1A: BHRENXFMREBENEYS, AREEE
NEMHER,

EHEEB[MNEMUR TR Z BN X R & 12.4 iR,

& 12.4: HHREAEUHS R NIRRT FR

BHEESR EHs | B TR
MHPMEVENT3 0x1 L1 ICache Access Counter MHPMCOUNTERS3
MHPMEVENT4 0x2 L1 ICache Miss Counter MHPMCOUNTER4
MHPMEVENT8 0x6 Conditional Branch Mispredict Counter MHPMCOUNTERS8
MHPMEVENT9 0x7 Conditional Branch Instruction Counter MHPMCOUNTER9
MHPMEVENT13 0xB Store Instruction Counter MHPMCOUNTER13
MHPMEVENT14 0xC L1 DCache read access Counter MHPMCOUNTER14
MHPMEVENT15 0xD L1 DCache read miss Counter MHPMCOUNTER15
MHPMEVENT16 OxE L1 DCache write access Counter MHPMCOUNTER16
MHPMEVENT17 OxF L1 DCache write miss Counter MHPMCOUNTER17

REINBEAMRENSHEESEREALEMRE—XNNSE4SH, B NENSE4TERST
OJAIER T, HEtEUES X 3 12.4 Frik,

12.3 S8

BEHEESEERA, 2N NsSEXSHHHSETRPEXN S EEE., B E 125 % 126
Fos:

% 12.5: PSRN BHHHRIIE

Bm EA] 5 nN|E | NAE
MCYCLE 0xB0OO MRW 0x0 cycle counter
MINSTRET 0xB02 MRW 0x0 instructions-retired counter
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F12% MREIEN
F125-F LR

B EL] 25 EE | NE

MHPMCOUNTER3 0xB03 MRW 0x0 performance-monitoring counter

MHPMCOUNTER4 0xB04 MRW 0x0 performance-monitoring counter

MHPMCOUNTER17 0xB11 MRW 0x0 performance-monitoring counter

MCYCLEH 0xB80 MRW 0x0 upper 32bits of cycle counter

MINSTRETH 0xB82 MRW 0x0 upper 32bits of instructions-retired
counter

MHPMCOUNTER3H 0xB83 MRW 0x0 upper 32bits of performance-monitoring
counter3

MHPMCOUNTER4H 0xB84 MRW 0x0 upper 32bits of performance-monitoring
counter4

MHPMCOUNTER17H 0xB91 MRW 0x0 upper 32bits of performance-monitoring
counter17

& 12.6: HPEASEHITHRIIR

B EL] x5 BE @ NE

CYCLE 0xC00 URO 0x0 cycle counter

TIME 0xCO1 URO 0x0 timer

INSTRET 0xC02 URO 0x0 instructions-retired counter

HPMCOUNTER3 0xC03 URO 0x0 performance-monitoring counter

HPMCOUNTER4 0xC04 URO 0x0 performance-monitoring counter

HPMCOUNTER17 0xC11 URO 0x0 performance-monitoring counter

CYCLEH 0xC80 URO 0x0 cycle counter

TIMEH 0xC81 URO 0x0 timer

INSTRETH 0xC82 URO 0x0 upper 32bits of instructions-retired
counter

HPMCOUNTER3H 0xC83 URO 0x0 upper 32bits of performance-monitoring
counter3

HPMCOUNTER4H 0xC84 URO 0x0 upper 32bits of performance-monitoring
counter4
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F£126-FLER
Zm EA] 25 NRE | NE
HPMCOUNTER17H 0xC91 URO 0x0 upper 32bits of performance-monitoring
counter17

Ho, APERE CYCLE. INSTRET F1 HPMCOUNTERN 2 X Al S48 B T8 S8 09 R 5%, TIME 3
#H 2 E MTIME FFEAIEMRET, MTIME A CUNT P ARAFIE R FFRR.

1BiThR 13 ©2001-2025 [MMPXRHMEAEZERLT ] RIS 82



$£138 MESE ii XUANTIE

13 IHEEE

E906 IRITSEI Y Rv32 B wr E S A FELEBMIERE THEEXNENRINFERNL, BENEKTE, &
RINFEEIT, e906 NABIZHNHERRTRERSHNSFRITHXA, MIRLERIREENGEAEX
HRBIEEIS NI ASEKA, WhIESRE 906 L TFHREX T LMRKIERRTT, APRATHRITIZE

LEMEIEESEE.

RINFEERNT, £906 AEMABLKELHFEERMIBER, NEBRKESW,

131 {EIHFEEX

E906 ¥ ESLI T MEXSTATUS Z17 8880 LPMD i RIERIE Y wrl I8 S HANRINFEERN LR, FREBIRFE
BERR, BT e906 TREMHM LSS sysio_pad_lpmd_b[1:0] f§/R%A soc, ERFHERENESE 7 EEEK
BE77EE (MEXSTATUS ) &

E906 BAY RLM T RIFRANXEBEMAPERER, ERLE[EIRMERKENNRINFELIERE
@, SoCiRit ARTIRIE cPuTMENIERESRRERE LA ENRINFERE,

13.2 {RINFEIREER

E906 HRINFEIRER S FF N T iERAEEL :
- EIEHER;
- NMIEK;
- PETER;
- SMERSEE,

E906 ¥ FESLIL T MEXSTATUS 77850 WFE 1 3RIE/RIGER cPu HUIBEKER!, HiZiHEN 189, LIRFRE
BEREP O] IAREERL FRINFEAE AT cPu, MiZEERN o B, BRT MRS, EfbisRiYoJLAREE cPu, EE
EER PSR TREER, EXRZPENMLER KT MINTSTATUS.MIL LR A o] AIGER cPu, ZigE
fIER 1,

£ NMIESKIREE cPu f5, cPu S XM NMIESKHTM L IRIZE K, FEEIKIEKIREE cPu f5, cPuSIHEHA
IR, 7EERPEIERKIREE cPu f5, RIBIRER D RTEIML SRS MINTSTATUS.MIL B K/ (MEXSTATUS.WFE
Ao NEEBREDIINMALRS) KRERRERTIMAZPINEZNIT wr IsSHELEES,

E crUBIREEE, SRHMENTREREES sysio_pad_lpmd_b[1:0] M 2'b00 A 2'b11,
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14 ERFRH1

AEEENRZSHERFTE, 85 rMpIRETS. SREFRETH. PEEREKBATE. BEH
SERNBERE. HEEEHIBERAINEES PRRSEF A OMIERERE.

141 PMPIRERH

/+ IRERXE o kg, XK/NFIREBMaE, #itEs naroT, K/N 128kiB
/+ Xig o $=FHIMAEXIE [0x0, 0x00020000)

1i t1,0x3fff

csrw pmpaddr0,tl

0 &=
pmpaddr AR{EMAE X/ IS HTIHE, FH F 6

/+ RERXE 1 HkET, R/NFIRIRHIE, #it&E NnapoT, K/N 1288
/+ Xi 1 EEIHEXE [0x01000000, 0x01000080)

1i t1,0x40000f

csrw pmpaddrl,tl

0 &=
li t1, 0x400000 R E]IX BRI IR, F W rvpr BH)5 7755

/+ IRERXE 2 kg, K/NFRRMaE, #itE= Tor
/* Xig 2 #EIMHEXE [0x01000000,0x01100000), A1 [0x01000000, 0x01000080) SEIEFER
hXiE 1 AIXE 2, WXE 1 BERES, BUKE 1 (9H0BMEM BRI, HXE 1 ik TEe

(ETR)
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Ifﬁ-o

1i t1,0x440000
csrw pmpaddr2,tl

/*x RBXIE 3 uER, KN igul, #utiEx® naror, XK/N skiB
/+ Xi 3 &I XE [0x01200000, 0x01202000)

1i t1,0x4803ff
csrw pmpaddr3,tl

/x WEBRXIE 0~3 HIEM

/* KiE 0 lock=1 , TI#fT, TOI5, O] oxof (MUHER wnaroT)
/= RiE 1 lock=0 , AOJ#1T, BJ5, T[E oxib (MR naror)
/* K% 2 lock=1 , TJ#4T, TIE, AOEL oxse (MUER Tor)
/* Ki 3 1ock=0 , TI#fT, AEIE, oL oxid (MHHET naroT)

1i t1, O0x1d8elb9f

csrw pmpcfgl,tl

(ELER)

#BRKA orr B, 1518 [0x01000000,0x01100000) FEWHDXE 2, UKE 2 BiHaEMHEEH

0 &=
pmpcfg IREMULBIEHRTHE, FLEe1 M Ee6.2,

/+ RERXE 4 iR, KNFEEEtt, k& orr
/* AU AR PIZRIT

1i t1,0x4c0000

csrw pmpaddr4,tl

/* RBXE 5 HiELR, K/NFIEREHNE, bR naror, K/ 16KiB

/+ XI5 12FIEXE [0x01400000, 0x01404000)

1i t1,0x5007ff

csrw pmpaddr5,tl
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/* REBERXE o MBI, K/NFEEiE, it varoT, KN 32riB
/+ Xi 6 #REIHIEXE [0x01500000, 0x01508000)

1i t1,0x540fff

csrw pmpaddr6,tl

/* RERXE 7 k&=, KRG HIE, it varor, KN 64kiB
/* Xig 7 $2EIMHEX{E [0x01600000, 0x01610000)

1i t1,0x581fff

csrw pmpaddr7,tl

/x WEBRXIY 4~7 HIBM

/* RiF 4 lock=1 , AOJ#1T, O]5, OiE oxs3 (MR oFF)
/* RiF 5 lock=0 , OI#1T, O], AOE oxle (MR narorT)
/* RiF 6 lock=1 , TI#1T, AUE, O[iE oxod (MR naror)
/* Ki 7 1ock=0 , AO#FT, BI5, oL oxib (MHHET naroT)

1i t1,0x1b9%d1e83

csrw pmpcfgl,tl
/+ Rig s~15 BEEARAMLAERE, 73535

/* pmpaddr8, pmpaddr9, pmpaddrl0, pmpaddrll, pmpcfg2
/* pmpaddrl12, pmpaddrl3, pmpaddrl4, pmpaddrl5, pmpcfg3

142 SREFRERM

E906 XIFRRERYT REF=R: NSKAEHEESERS (mhe), JULMESHHESEEFN
AXUREASEMEEERNNEE. XFTRADRT cache it SEINREESE A7EZ IH#R,

/) FH 1B A o B, BYERESFXA; H 12 A 1 B, BESSREFHRE.

1i t1, 1 //I®E icache enable fIF, ESTSHEED

csrrs t3, mhcr, til

//iﬁﬁ mxstatus.theadisaee 7\] 1, {ﬁﬁﬁ cache 5/7\1§ icache é%ﬂ?&?&ﬂz

la t1, 0x400000

csrrs t3, mxstatus, tl
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(ELER)

//invalid icache
ICACHE.IALL
//E DE A o B, FIESEREFXH,; =2 o A 1 B, FESEREEFE.

1i t1, 2 //i8E dcache enable ¥JH, HIRTISRE D

csrrs t3, mhcr, til

//ER cache IBE{E dcache EEFTLL

//invalid dcache

DCACHE.IALL

//7'::':9|‘, cache E reset ZE%QEH invalid

//E WA A o BY, BUESEEGFAN write non-allocate BI; H wa A 1 B, FIWESREFEAN

write allocate *ﬁito

1it1, 8 //REBREFENERAEN

csrrs t3, mhcr, til
/3w Ao B, FEEREFABEREN; 3 ws A 1 I, FESEREFASEER,

1i, t1, 4 //IRESREESREN

csrrs t3, mhcr, tl

14.3 PHERERHIRE RS

EREFPHENSNPMRNERZE (RESE i #5277 ), TEBTDMERMITHR, BIA
REWT:

/T E B P BHEREL nstatus.mie

1i t1, 0x8

csrrs x0, mstatus, tl

/BB RITFABEPRIERELL, HIA0 clicintie

la t0, 0xe0801000
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(ELER)

1i tl, 0x100
sw tl, 0x0(t0)

14.4 BRAFEFRDBRUTE

/ /BB S FERE <0~x31,

1i x1,
1i x2,
1i x3,
1i x4,
1i x5,
1i x6,
1i x7,
1i x8,

o O O O O o o o o

1i x9,

1i x10,
1i x11,
1i x12,
1i x13,
1i x14,
1i x15,
1i x1e6,
1i x17,
1i x18,
1i x19,
1i x20,
1i x21,
1i %22,
1i x23,
1i x24,
1i x25,
1i x26,
1i x27,
1i x28,
1i x29,
1i x30,

O O O O O O O O O O O O O O o o o o o o o o

1i x31,
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14.5 RIS EHI IR RE
SRRSO IR B A TR,

1i x2, 0x01000000 //i@EBHEiEs

14.6 REMDERSERAOMINZE R

SENPHRSEFHAQBINRESR I R:

FTE1:
RESENSREMIFERX, A MIVEC, £906 EAEEN 2'b11
TR 2:

BEERSEFHAOMUSE stept PREDESH NN RE@E R,
/1 if clicintattr[i].shv = 0 clic direct mode (JEXREHE):
SEM P QMR mtvec[31:6] << 6
//if clicintattr[il.shv = 1 clic vector mode (KE84&E=):
SEANOMIEA mtvec[31:6] << 6, PRTA AHIHE MEM[mtvt[31:0]+ 4* ST ID]
AT

1i t3, (trap_handler) //trap_handler ﬂ@ 276 ﬂﬂﬂtiﬁ??
csrw mtvec, t3 / /¥R mtvec

1i t3, (vector_table) //vector_table A 276 ﬂﬂﬂtiﬁ??
addi t3, t3, 64

csrw mtvt, t3 //%Uﬁéft mtvt

.align 6
trap_handler:
addi sp, sp, —48

sw t0, 44 (sp)
sw tl1, 40 (sp)
sw t2, 36 (sp)
sw t3, 32 (sp)
sw t4, 28 (sp)
sw t5, 24 (sp)
sw t6, 20 (sp)
sw ra, 16 (sp)

csrr t0, mcause

sw t0, 12 (sp)
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(#ELER)

csrr tl, mepc

sw tl, 8(sp)

csrr t2, mstatus

sw t2, 4 (sp)

1i t1, Oxfff

and tl1, t0, t1 //%ﬁﬂﬂ cause number

srli t0, tO0, Ox1b

andi t0, t0, 0x10 //fBE| mcause By bit[31]1, BATFHEKES NP HT
add t0, t0, t1 //cause+l6, T=HIE 16 NEELEHZIE)
slli t0, tO0, 0x2

la t1, vector_table //TFHMEEMPEIRSZEZERFIIAOMIL
add t0, tO0, t1

1w t1, 0(t0)

//handle with the exception or non vector int
jalr tl

//recovery the cpu field

1w t2, 4(sp)

csrw mstatus, t2

1w tl, 8 (sp)

csrw mepc, til

1w t0, 12 (sp)

csrw mcause, tO0

lw ra, 16(sp)

1w t6, 20 (sp)

1w t5, 24 (sp)

lw t4, 28 (sp)

1w t3, 32 (sp)

1w t2, 36 (sp)

1w t1, 40 (sp)

lw t0, 44 (sp)

addi sp, sp, 48

mret

.align 6

vector_table:

.long 0x0 //reserved

.long INST_FETCH_ERROR_HANDLER //1 SHUSLIHEIRELIERE
.long ILLEGAL_INST_ERROR_HANDLER //2 SIE%IgSHRELIERE
.long MACHINE_ECALL_HANDLER //11 S#Hs#EXKEFREELERE
.rept 4

.long 0x0
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(LW
.endr
.rept 3
.long 0x0 //0-2 & clint PETRII
.endr
.long MSOFT_INT_HANDLER //3 SHLESEIEREch BribI2 g
.rept 3
.long 0x0 //4-6 5 clint BRFRICH
.endr
.long MTIME_INT_HANDLER //7 SHLESEIit0T2S oo By b 12 B
.rept 3
.long 0x0 //8-10 5 clint PEFARSCIL
.endr

.long EXTERNAL_INT_HANDLER
//11 & clint 9|"§|3'43H=ﬁ, J‘Ej\i pad_cpu_ext_int_Db E%)\

.rept 4
.long 0x0 //12-15 5 clint BRI
.endr

.long CLIC_INTO_HANDLER

/3B clic AW 16 SHHT, BI pad_clic_int_vld[o] A
//ETE mcause B cause BIEA 16,

.long CLIC_INT1_HANDLER
//BE clic AW 1 SRy, FTLUEBE pad_clic_int_vld

//ERZO]SEPIRAN 240 DIMEBPHT,

L yadd, MTFE—hlims, REMIEXENPIRSEFMUIEATE—AOFBRERT,
FRREHRREPIEN TR cPu BB EREUZ P RSERF A OFREAT, MEFKEPIELT
ZH cPURTIESEI A NEMRX—1TA,

AR, PHRSEFNAGREFNRETUES N PIRSEFRIBTN, EPERSEFSREDT
PAARAN _attribute_((interrupt)) SRAZHH, XiFmIFFSAERIFN ENBARGRENRE, KR PEHEEETE

A
<o

147 FRETNRLIRETRS

//REFREFNSERNFRBASERNERAREA initial

la a0, 0x2000

EFR)
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(ELEm)

csrs mstatus, a0

IS — —
14.8 Meels B TIRE R
/*1.inhibit counters counting*/
1i a0 Oxffffffff
csrw mcountinhibit, a0l
/*2.you can initial pmu counters manually if necessarily*/
csrw mcycle, x0
csrw minstret, x0
csrw mhpmcounter3, x0
csrw mhpmcounterl7, x0
/*3.configure mhpmevent*/
1i a0, Ox1
csrw mhpmevent3, a0 // mhpmcounter3 count event: L1 ICache Access Counter
1i a0, 0x2
csrw mhpmevent4, a0 // mhpmcounter4 count event: L1 ICache Miss Counter
/*4. configure mcounteren*/
1i a0, Oxffffffff
csrw mcounteren, a0 // enable user mode to read hpmcounter
/*5. enable counters to count when you want*/
csrw mcountinhibit, =x0

/2 .3 —
14.9 AMO JR-FHURIERH
//RRBIBE T —MER avo IBSXMERFIURIENTTE, HEE,
//%& tl=<lock_addr>, t2=0xl. <lock_addr> BUEA 0 FRZW, 8 1 FRELH.
try_lock:
lw t0, (t1)
(ET])
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(ELER)

bnez t0, try_lock
amoswap.w t0, t2, (t1l)
bnez t0, try_lock

// critical section starts

// critical section ends

release_lock:

sw zero, (t1)
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15 R A TRERR QAR

E906 SEI Y RV32IMA[FIIDICIP] 36 ER, UTHREDRBARIBSENERIESMHMEKIEIR, £906 BY
PIEQESLIFS RISC-V V0.9.4 JRARIESEHIER T zpes BAIESFE, HEXBESEHWARTILAMRSC-VE
M 3REX

151 KR A-11IBSAKIE

PAT 23S £906 SLHLAY RV32I FE QL EM BRI, IEQMENFBINFHS, RBHEIMEIRINA 3214,
BREAGEBEBRTSRRELEELEM 16 MNEHEES, XTEHEESREERBRNIIRA-6C15<
AiF

1511 ADD—E/FSMEES

B

add rd, rs1, rs2
B1E:

rd € rs1 +rs2
RATAUR :

M mode/U mode
RE:

P
BRI

31 25 24 20419 15:14 12 (11 76 0
0000000 rs2 rsl 000 rd 0110011

15.1.2 ADDI—BRFSIZAEINEES

Bk
addird, rs1, imm12

BIE:
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rd < rs1 + sign_extend(imm12)
HATAUR :

M mode/U mode
BE:

P
Bt

31 20119 1514 12 111 7 16 0
imm12[11:0] rsl 000 rd 0010011

15.1.3 AND—IE(U 535S

BA:

andrd, rs1, rs2
BRIE:

rd < rs1 &rs2
HATIR :

M mode/U mode
BE:

x
Bem:

31 2524 20:19 15:14 12 :11 7 i6 0
0000000 rs2 rsl 111 rd 0110011

15.1.4 ANDI—X BIHUR(I 58S

Bk
andird, rs1, imm12
BR1E:
rd < rs1 & sign_extend(imm12)
HATIR :
M mode/U mode
BE:
x
BRI

31 2019 1514 12 111 716 0
imm12[11:0] rsl 111 rd 0010011
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15.1.5 AUIPC—PC S EIENEES

Bk
auipc rd, imm20
BRIE:
rd < current pc + imm20 << 12
HATIUR:
M mode/U mode
BE:
7
EeR:

31 1211 7 i6 0
imm20[19:0] rd 0010111

15.1.6 BEQ—EENZIES

B
beqrs1, rs2, label
BIE:
if (rs1==rs2)
next pc = current pc +sign_extend(imm12 << 1)
else
next pc = current pc + 4
HATHUR:
M mode/U mode
BE:
P
HEA
SR ESIRIE label BH imm12
B2 BkiLSEE 7 rakB L8]
BEeR:
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31:30 25i24 2019 15114 12/11 8 {7 |6 0
imm12[9:4] rs2 rsl 000 imm12[3:0] 1100011

Limle[ll] t imm312[10]

1517 BGE—ARFSAKTETF XIS

EE:
bge rs1, rs2, label
BRIE:
if (rs1>=rs2)
next pc = current pc + sign_extend(imm12 << 1)
else
next pc=currentpc+4
PATIR :
M mode/U mode
RE:
T
HEA:
SCYRBRIRIE label EH imm12
5B EEEA 24kB Mk 78]
ESR:

3130 25124 20119 151414 12111 8 17 16 0
imm12[9:4] rs2 rsl 101 imm12[3:0] 1100011

L

imm12[11] imm12[10]

15.1.8 BGEU—ERFEAXFEFHIES

EA:

bgeu rs1, rs2, label
BRE:

if (rs1 >=rs2)

next pc = current pc + sign_extend(imm12 << 1)
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else
next pc = current pc + 4

HATAUR :

M mode/U mode
BE:

7
WA

LR B ARE label EH imm12

BBk E 7 +akB HE (8]
EeE:

31:30 25124 20119

15

14

12

11 8

7

6

imm12[9:4] rs2 rsl

111

imm12[3:0]

1100011

\—imm12[11}

151.9 BLT—BHRAS/NFHXES

B\
blt rs1, rs2, label
BIE:

if (rs1 <rs2)

next pc = current pc + sign_extend(imm12 << 1)

else
next pc = current pc + 4

RATAR

M mode/U mode
RE:

7
WA

LR B3R label B imm12

BB E 7 2aks HiHE = A
e

31:30 25:24 2019

15

14

12

11 8

Limm12[10}

7

6

imm12[9:4] rs2 rsl

100

imm12[3:0]

1100011

\—imm12[11}

|\imm12[10]
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15110 BLTU—ERBE/NTFHZIES

Bk
bltu rs1, rs2, label
BRIE:
if (rs1<rs2)
next pc = current pc + sign_extend(imm12 << 1)
else
next pc=currentpc+4
HATIUR:
M mode/U mode
BE:
7
WiBA
SCYRBBIRIE label EH imm12
52 BkEESEEA 24kB ik ZS 5]
BRI

31i30 25124 20119 15114 12111 817 6

imm12[9:4] rs2 rsl 110 | imm12[3:0] 1100011

imm12[11] Limle[lO}

15111 BNE—AZEHFTIES

Bk

bne rs1, rs2, label
BE:

if (rs1 !1=rs2)

next pc = current pc + sign_extend(imm12 << 1)
else
next pc=currentpc+4
HATIUR
M mode/U mode
BE:
T
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W88

SCYREEFRIE label EH imm12

S4B EESEE A +4kB il Z8 8]

EeB:
31i30 25024 2019 15i14  12/11 81716
imm12[9:4] rs2 rsl 001 | imm12[3:0] 1100011
\—imm12[11] Limle[lO]
15112 CSRRC—IZFHIFHFRESEIXES
BA:
csrrcrd, csr, s
BIE:
rd < csr
csr € csr & (~rs1)
HATRUR :
M mode/U mode
BE:
FERESRE
AR :
BEWNRT AP RNEHSEREAR, AAMESERHISESRED.
Hrs1=x0 B, ZELSAFEBRE, FASFESTASIANESE.
B
31 20/19 1514 1211 716
csr rsl 011 rd 1110011

15.113 CSRRCO—IZFIFERIUNBAESHKIEIES

B\
csrrci rd, csr, imm5
BIE:

rd < csr

csr ¢ csr & ~zero_extend(immb5)

HATIR :

M mode/U mode
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BE:
FEEESHRE
AR
EWRTARFHRNEHSEREAR, AMESEREISESRED,
Hrs1=x0 B, ZELSAFEERIE, ASFESTASIANEE
Bt

31 2019 15/14 12 111 7 i6

o

csr imm5 111 rd

1110011

15.1.14 CSRRS—IZHIFER[BMEZIXIES

A
csrrs rd, csr, rs1
BRIE:
rd < csr
csr < csr| rs
HATAUR :
M mode/U mode
RBE:
FEESRE
BB :
BERRTRIFHDNEFHSFEFEREAR, ARESERHSEFERED.
Hr1=x0 i, ZIESAFTESRIE, FRFESTASIRNRE,
BerBd:

31 20:19 1514 12 {11 716

csr rsl 010 rd

1110011

15.115 CSRRSI—IRHIFFRR AP EMEIXIES

Y -
B\

csrrsi rd, csr, imm5
BIE:

rd < csr

csr « csr| zero_extend(immb5)

HATIR :
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M mode/U mode
RE:
FEESRE
LR
SRR TAFHRNEHNSFEREARD, AAESERHSHERED.
Hro1=x0 B, ZIESATESRIE, FRFEBTHIRNRE,
BB

31 20i19 1514 12 111 716 0
csr imm5 110 rd 1110011

15.116 CSRRW—IZRHIFERESHEXES

A

csrrw rd, csr, rs1
BIE:

rd « csr

csr € rs1
HATIR :

M mode/U mode
B8

FEESHRE
EA

BEWNR TR RNEHSHEREAR, AMESERHISESRED,
BRI

31 20119 1514 12 {11 7 16 0
csr rsl 001 rd 1110011

15.117 CSRRWI—IZHIFFR UL RIXES

A

csrrwi rd, csr, imm5
BE:

rd €« csr

csr[4:0] € imm5

csr[31:5] < 0
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HATIR :

M mode/U mode
BE:

FEESRE
W

ERRTRIFHBNESHSFEFEAR, BRESERHSERED.
BRI

31 20119 1514 12 {11 7 i6 0

csr imm5 101 rd 1110011

15.1.18 EBREAK—Hf IS

A
ebreak
BRIE:
FENRREHEHANFLEL
PATAR :
M mode/U mode
BE:
BB
B

31 20119 15i14 12 i11 716 0
000000000001 00000 000 00000 1110011

15119 ECALL—HEBEREES

Bk
ecall
B1E:
FERBERE
HATIR :
M mode/U mode
BE:
AFEXARERARRE. NREXKRERRE
el

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 103



FisE WRAREESRE E:3 XUANTIE

2019 15

00000

14 12
000

31

000000000000 00000 1110011

15.1.20 FENCE—ZERIHES

B
fence iorw, iorw
BE:
RIEZIEQCH B EEFHBA MBI ZESEFME LS FRBIIMNRIESCERRK
MEE,
HATIR :
M mode/U mode
BE:
T
WA
pi=1, so=1, IELIEEN fenceio, LAMLZEHE
BB

31 12111 716 0

00000 0001111

28/27
0000 |pi

26
po

25i24123
pr|pwsi

2221
S0 |sr

20
sW

19 15

00000

14
000

FENCE.I—I5SMEIFIES

15.1.21

A
fence.i
BRIE:
#BZ icache M dcache, RIEZIEL B R AA IR ILFE
HATIR :
M mode/U mode
BE:
T
Bems:

REB RIS RV ERIS R(F IR 2,

31

28

27

24

23

20

15

14

12

11

0000

0000

0000

00000

001

00000

0001111

BITHR 13
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F3 XUANTIE

151.22 JAL—EENEFEFES

Bk
jalrd, label
BRIE:
next pc < current pc + sign_extend(imm20 << 1)
rd < currect pc+4
HATIR :
M mode/U mode
BE:
x
WA
SCHRESIRE label B imm20
BRI x1MB HlE =)

Eem:
31i30 2019 11
imm20[9:0] imm20[18:11] rd 1101111
L imm20[19] Lim m20[10]
151.23 JARR—EEFRIERFEFES
Bk
jalrrd, rs1, imm12
BRI
next pc < (rs1 + sign_extend(imm12) ) & 32'hfffffffe
rd < currect pc+4
HATAUR :
M mode/U mode
RE:
x
LLCE
B HIEEE A 2ED 468 ik = E)
BB
31 20{19 1514 1211
imm12[11:0] rsl 000 rd 1100111
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151.24 LBB—EB/FSY BFHMEHIES

Bk
b rd, imm12(rs1)
BRIE:
address<rs1+sign_extend(imm12)
rd < sign_extend(mem[(address+7):address])
HATIR :
M mode/U mode
BE:
MBFELHREREE
BB

31 20119 1514 12111 76 0
imm12[11:0] rsl 000 rd 0000011

151.25 LBU—ERFET RFEDHMEFES

BA:
lbu rd, imm12(rs1)
BRIE:
address<rs1+sign_extend(imm12)
rd < zero_extend(mem[(address+7):address])
HATIUR:
M mode/U mode
RBE:
MEELSTHREREE
EeRt:

31 20i19 1514 12 |11 7 i6 0
imm12[11:0] rsl 100 rd 0000011

151.26 LH—BRFST RFFMNHES

B
lh rd, imm12(rs1)

B1E:
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address<rs1+sign_extend(imm12)

rd < sign_extend(mem[(address+15):address])

HATAUR :
M mode/U mode
BE:
MEFESIENFHEARE . MBESHAERRE
BRI
31 20/19 1514 12 11 7 i6 0

imm12[11:0] rsl 001 rd 0000011

15.1.27 LHU—ERST BEFZMEES

A
lhu rd, imm12(rs1)

BIE:
address<rs1+sign_extend(imm12)

rd < zero_extend(mem[(address+15):address])

HATIR :
M mode/U mode
B8
MEFIESENFHRAERE. MBEESHEERRE
el
31 20119 15/14 12 111 7 16 0

imm312[11:0] rsl 101 rd 0000011

15.1.28 LUI—SI M EN#EHIES

BE:

lui rd, imm20
B1E:

rd<imm20 << 12
HATIUR

M mode/U mode
RBE:

p
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BeEl:

31 12111 716 0
imm20[19:0] rd 0110111

151.29 LW—FIN&KIES

EA:
lw rd, imm12(rs1)

BIE:
address<rs1+sign_extend(imm12)

rd < mem[(address+31):address]

PATIR :
M mode/U mode
B8
MEIELIENFTHARE. MBIBSHADERRE
EeR:
31 20119 15i14 12411 716 0

imm12[11:0] rsl 010 rd 0000011

15.1.30 MRET—HISFEX R EIREIES

Bk
mret
BIE:
next pc< mepc
mstatus.mie «<mstatus.mpie
mstatus.mpie «1
HATAR :
M mode
BE:
FEESRE
BB

31 25 124 20:19 15:14 12 111 76 0
0011000 00010 00000 000 00000 1110011
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F3 XUANTIE

15.1.31 OR—IRMIE IS

B

orrd, rs1,rs2
BIE:

rd < rs1|rs2
HATIUR:

M mode/U mode
RE:

7
EeR:

31 25 24 20:19

15:14

12

11

0000000 rs2 rsl

110

rd

0110011

15.1.32 ORI—XZAN¥IRNIERIES

EA:
orird, rs1,imm12
BIE:
rd < rs1|sign_extend(imm12)
PATAR :
M mode/U mode
BE:
x
E<m:

31 20i19

1514

12

11

imm12[11:0] rsl

110

rd

0010011

15.1.33 SB—FEEIES

BA:
sbrs2, imm12(rs1)

BIE:
address<rs1+sign_extend(imm12)

mem[(address+7):address] < rs2[7:0]

HATRUR :
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M mode/U mode

BE:
FRIESIHNERRE
BeE:
31 25 24 2019 15i14 12 111 76 0

imm12[11:5] rs2 rsl 000 imm12[4:0] 0100011

15.1.34 SH—¥ZFFEiES

A
shrs2, imm12(rs1)

BIE:
address<rs1+sign_extend(imm12)

mem[(address+15):address] < rs2[15:0]

HATIR :
M mode/U mode
BE:
FRIEQIENFTHRNRE. FRESHIIEERRS
Bl
31 25 24 2019 1514 12 111 7 i6 0
imm12[11:5] rs2 rsl 001 imm12[4:0] 0100011

15.1.35 SLL—iBIRARIES

Bk
sllrd, rs1, rs2
BIE:
rd< rs1 << rs2[4:0]
HATAUR:
M mode/U mode
BE:
P
Bt
31 25 24 2019 15:14 12 111 7 6 0

0000000 rs2 rsl 001 rd 0110011
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F:3 XUANTIE

15.1.36 SLLI—M AN¥BEABIES

B

slli rd, rs1, shamt5
BIE:

rd< rs1 << shamt5
HATIUR:

M mode/U mode
RE:

7
EeR:

31 2625 2019

15

14

12

11

000000 shamt6 rsl

001

rd

0010011

15.1.37 SLT—ARSHBR/NFEMIES

EA:
sltrd, rs1, rs2
BRIE:
if (rs1 <rs2)
rd<1
else
rd<0
PATIR :
M mode/U mode
BE:
x
Bem:

31 25 124 20:19

15

12

11

0000000 rs2 rsl

010

rd

0110011

15.1.38 SLTI—BM S LLR/NFEMIES

B|E:
sltird, rs1, imm12

BIE:
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if (rs1 <sign_extend(imm12))
rd<1
else
rd<0
HATAUR:
M mode/U mode
BE:
P
Bt

31 20:19 1514 12111 7 i6 0
imm12[11:0] rsl 010 rd 0010011

15.1.39 SLTIU— XS LLBR/NTFEMNIES

BA:
sltiu rd, rs1, imm12
BIE:
if (rs1 < sign_extend(imm12))
rd<1
else
rd<0
HATIR
M mode/U mode
BE:
x
BB

31 20:19 1514 12 111 7 16 0
imm12[11:0] rsl 011 rd 0010011

15.1.40 SLTU—ERFSHB/NFEMIES

|k
sltu rd, rs1, rs2
BRIE:

if (rs1 <rs2)
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F:3 XUANTIE

rd<1
else
rd<0
HATAR :
M mode/U mode
RE:
x
EemEt:

31 25 24 20:19

15

14

12

11

0000000 rs2 rsl

011

rd

0110011

15.1.41 SRA—EAREBIES

Bk

srard, rs1, rs2
B1E:

rd<-rs1 >> rs2[4:0]
HATIR :

M mode/U mode
B8

x
EeR:

31 25 124 20:19

15

12

11

0100000 rs2 rsl

101

rd

0110011

15.1.42 SRAI—Y A1 ERABIES

Bk

srai rd, rs1, shamt5
BRIE:

rd< rs1 >> shamt5
HATIUR

M mode/U mode
BE:

p
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EI5E MRAREESAKE

F3 XUANTIE

BeEl:

31 26125 2019 1514

12

11

010000 shamtb rsl

101

rd

0010011

15.1.43 SRL—IZIHAKIES

EA:

srlrd, rs1, rs2
BRE:

rd<rs1 << rs2[4:0]
HATAR :

M mode/U mode
BE:

x
Eem:

31 25 124 20419 15:14

12

0000000 rs2 rsl

101

rd

0110011

15.1.44 SRU—Y AN¥BEAKIES

B!

srlird, rs1, shamt5
B1E:

rd< rs1 << shamt5
RATAUR

M mode/U mode
RE:

7
EeR:

31 25 i24 2019 1514

12

11

0000000 shamt5 rsl

101

0010011

15.1.45 SUB—AMSHEES

B’E:
subrd, rs1, rs2

B1E:
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EI5E MRAREESAKE

F3 XUANTIE

rd €< rs1-rs2
TR :

M mode/U mode

BRE:

x

B

31

25

24

20

19

1514 12

11

0100000

rs2

rsl

000

rd

0110011

15.1.46 SW—Z2EfEES

B
sw rs2, imm12(rs1)
B1E:

address<rs1+sign_extend(imm12)

mem[(address+31):address] < rs2[31:0]
PATANR :

M mode/U mode

BE:

FRIEQINTFTHREE. FHEESHEIERRESE

Bl

31

25

24

20

19

12

11

7

imm12[11:5]

rs2

rsl

010

imm12[4:0]

0100011

15.1.47 WRI—HABRIIFEERES

BE:

wrfi

BIE:

LEBEHNEINEER, IS cPu BTN X, KEBDIMEETEP X
HITIR :

M mode

BE:

%

EeBt:

BITHR 13
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31 25 24 20:19 15:14 12 111 7.6 0
0001000 00101 00000 000 00000 1110011

15.1.48 XOR—IR{I B TIES

A

xorrd, rs1, rs2
BRIE:

rd < rs1 " rs2
PATAR :

M mode/U mode
BE:

x
Eem:

31 25 {24 20:19 1514 12 :11 7 i6 0
0000000 rs2 rsl 100 rd 0110011

15.1.49 XORI—X BIHURI R EIES

Bx:
xorird, rs1, imm12
BIE:
rd < rs1 & sign_extend(imm12)
RATAR
M mode/U mode
BE:
7
EeR:

31 20119 1514 12 111 7 i6 0
imm12[11:0] rsl 100 rd 0010011

15.2 R A-2MIBSAKIE

PAT 23S E906 SLHRHY Rv32M RS EMEAHIR, RATIEIMEN 321, HIEENFBINFHS.
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15.21 DIV—ERHSKEES

B
divrd, rs1, rs2
BE:
rd < rs1/rs2
HATIUR:
M mode/U mode
RE:
7
WA
BREUZ 0 BF, BRIZZERA oxffffffef
=4 overflow B, BRIELER 79 080000000
LB

31 25 :24 20:19 15:14 12 111 76 0
0000001 rs2 rsl 100 rd 0110011

15.2.2 DIVU—ERSRKREES

Bk

divu rd, rs1, rs2
BAE:

rd < rs1/rs2
HATAUR :

M mode/U mode
BE:

x
A

BREGZ 0 B, BRIKZERA oxffffrf
EeEN:

31 25 24 20:19 15:14 12 111 7.6 0
0000001 rs2 rsl 101 rd 0110011
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F:3 XUANTIE

15.2.3 MUL—BRFEREES

B

mulrd, rs1, rs2
BIE:

rd « (rs1 * rs2)[31:0]
PATINR :

M mode/U mode
RE:

7
EeR:

31 25 24 20:19 15:14

12

11

0000001 rs2 rsl

000

rd

0110011

15.2.4 MULH—BRFSFREIMEMNES

B

mulh rd, rs1, rs2
BE:

rd « (rs1 *rs2)[63:32]
PATANR :

M mode/U mode
RE:

x
EoEd:

31 25 24 20:19 15:14

12

11

0000001 rs2 rsl

001

rd

0110011

15.2.5 MULHSU—BRFSERSFRENSMIES

BA:

mulusu rd, rs1, rs2
BIE:

rd < (rs1 *rs2)[63:32]
HATIR :

M mode/U mode
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EI5E MRAREESAKE

F3 XUANTIE

BE:

x
HEA

rs1 BRESH, 2 TRSH
BB

31 25 :24 20:19

15

14

12

11

0000001 rs2 rsl

010

rd

0110011

15.2.6 MULHU—EFESFTZNSMIES

Bk

mulhu rd, rs1, rs2
B1E:

rd < (rs1 *rs2)[63:32]
HATIR :

M mode/U mode
BE:

x
EeR:

31 25 :24 20:19

15

14

12

11

0000001 rs2 rsl

011

rd

0110011

15.27 REM—ERFSERES

BE:
remrd, rs1, rs2
B1E:
rd < rs1 % rs2
HATAUR :
M mode/U mode
RBE:
p
HiE:
BREZ 0 B, RRERNRIRE
P4 overflow B, REERR oxo

BITHR 13
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EI5E MRAREESAKE

F3 XUANTIE

BeEl:

31 25 :24 20:19

15:14 12

11

0000001 rs2 rsl

110

rd

0110011

15.2.8 REMU—LRFSHRES

EA:

remu rd, rs1, rs2
BRIE:

rd < rs1 % rs2
PATAR :

M mode/U mode
BE:

x
A

BREZ 0 B, RREBABIRE
BN

31 25 .24 20:19

15:14

12

0000001 rs2 rsl

111

rd

0110011

15.3 MR A-3AESRIE

AT 23 £906 SEHLAY RV32A R FIEQENBMFIER, ANIESMEN 321, IBIREXFIINFHE

5,

15.3.1 AMOADD.W—{E 32 (U BF %S

A

amoadd.w.aqrlrd, rs2, (rs1)
BIE:

rd < mem[rs1+31: rs1]

mem[rs1+31:rs1] < mem[rs1+31:rs1] + rs2[31:0]
HATAUR :

M mode/U mode

RE:

RFAEQIENFTHREE. RFEQSHENERRS
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FIARENL :

x
BB :

aq ] R EZIEQHIFHE B F MR ES N HIITING :
- ag=0, rl=0: X M AL 4I5S amoadd.w rd, rs2, (rs1),

- ag=0, rl=1: XYM AVCHRIES amoadd.w.rlrd, rs2, (rs1), ZIELHIFABIHDFHENESHNERLNE
ZIRSIMITZRIEMEE,

WITRRE A FERIT,
- ag=1, rl=1: M HSCHRIES amoadd.w.aarlrd, rs2, (rs1), ZIEL BRI AFENIBESHNERLM
HEIZIESZAHENRE, ZIELEFAEHOFENESVAFZIESIITRRE A FEHRT.

EeE:

31 27126125124 20119 15114 12111 716 0
00000 aq|rl rs2 rsl 010 rd 0101111

15.3.2 AMOAND.W— BEF##E( 5SS

EA:
amoand.w.aqrl rd, rs2, (rs1)
BRIE:
rd <mem(rs1+31: rs1]
mem([rs1+31:rs1] < mem[rs1+31:rs1] & rs2[31:0]
PHATANR :
M mode/U mode
RE:
BFESENFHERE. RFESHNERRE. RFESIHRERRE
FRIAREAL :
T
BB :
aq A0 R B IZIES R G B B F k2818 < SO AT -
- ag=0, rl=0: X M HIC 4I5S amoand.w rd, rs2, (rs1),
« ag=0, rl=1: XM HPLCHRIES amoand.w.rird, rs2, (rs1), ZIELHIFFIE N EFHENESNERLAE
ZIESHITZRIEERE,
- ag=1, rl=0: XM AL HIES amoand.w.aqrd, rs2, (1s1), ISR EFIA L AFMHENESBRAFZES
WITRAE A FHaHRIT,
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F3 XUANTIE

ag=1, rl=1: XM HPCHRIES amoand.w.agrlrd, rs2, (rs1), ZIELHIFAB L RFHENESHERUMR
T‘ ZIESZHRIFMER, ZESEFAEIHREFEENIESVAFZIESHITRIES FBHRT.
B
31 2712612524 20/19 15§14 12]11 706
01100 aq|rl rs2 rsl 010 rd 0101111

15.3.3 AMOMAX.W—RFERFSHERAEES

BE:

amomax.w.aqrl rd, rs2, (rs1)
B1E:

rd < mem[rs1+31: rs1]
mem(rs1+31:rs1] < max(mem[rs1+31:rs1], rs2[31:0])
PATIR :

M mode/U mode
RE:
RFIELIEXS T
B IAREAL :

x

BB :

aq fUA] rl AR EIZIE ST R FinafFiE s s S BTN -
- ag=0, rl=0: X M ACHHIESL

. ag=0, rl=1: M HPCHIES
ZIESHITZRTHEINERE,

. ag=1, rl=0: XM EC4RIES amomax.w.aq rd, rs2, (rs1), iZES
SHITREAFHBEINIT.

i3

858, RFESHIERRE. RFESCTIAERR

amomax.w rd, rs2, (rs1),

amomax.w.rlrd, rs2, (rs1), ZIELBIFAAIHREFEHENES

EREHEEFEHENESY

NERDRATE

MEFzIE

- ag=1, rl=1: R APCHRIES amomax.w.aqgrlrd, rs2, (rs1), ZIERFTFABHAEMEESHERLMR
HEIZIEESZRIHENRE, ZIELEFREHOFENIESVAFZIESNITRRES FRRT.
Bl
31 271262524 20i19 15114 12111 7i6
10100 aq|rl rs2 rsl 010 rd 0101111

15.3.4 AMOMAXUW—RFLFSHERXEIES

Bk

amomaxu.w.agrlrd, rs2, (rs1)
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BIE:
rd < mem[rs1+31: rs1]
mem(rs1+31:rs1] < max(mem(rs1+31:rs1], rs2[31:0])
HATIR :
M mode/U mode
BE:
BEFEQSIENFTHORE. RFEQHIERRE. RFESTEBRRE
FIAREAL:
x
WA
aq IR r LR EZIE QR FHE B FM#ESRESHIITINE:
- ag=0, rl=0: X N AL HIES amomaxu.w rd, rs2, (rs1),
+ ag=0, rl=1: XYMEPCHRIES amomaxu.w.rird, rs2, (rs1), ZIELRIFFABE B EHESHNERDM
FEZIESHITZ AU ERE,
- ag=1,rl=0: XNHVCEHIES amomaxu.w.aqrd, rs2, (rs1), ZIELEFABIHEFMHNESOAFZE
ST RRES FEHT.
- ag=1, rl=1: XYMEPCHRIES amomaxu.w.aarlrd, rs2, (rs1), IELBIFABATIEEMHENESHNER DM
FEZESHTZARNRE, ZiEEFAEHAFHNESURFZESIITRRES FHRHIT.
EeR:

31 27 26 25; 24 20 19 15 14 12 11 7i 6 0
11100 aqg| rl rs2 rsl 010 rd 0101111

15.3.5 AMOMIN.W—RFEHRFSNH/IVEKES

A
amomin.w.aqrlrd, rs2, (rs1)
BIE:
rd < mem[rs1+31: rs1]
mem[rs1+1:rs1] < min(mem[rs1+31:rs1], rs2[31:0])
HATAUR :
M mode/U mode
RE:
BRFEQIEXNFHLEEE. RFESHEEREE. RFESTHEHERRES

RIMAREAL:
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7
WA
aq U rl LR EZIEL B FMEFH R EMEIESIHRTINE:
« aqg=0, rl=0: XY M BYCHRIES amomin.w rd, rs2, (rs1),
- ag=0, rl=1: X MHCHIES amomin.w.rlrd, rs2, (rs1), ZIELBIFAEIHIAEMENESNERLRE
ZIESWITZ RIS MERS,
- ag=1, rl=0: X RNEYCHRIES amomin.w.aq rd, rs2, (1), ZIELEFRMAEHRFHENESLRNEFZIE
ST A FIRINIT.
- ag=1,rl=1: AP CHIES amomin.w.aqrlrd, rs2, (rs1), IELBIFAEIHIAFEMENESHNERLRNE
ZIESWITZRIHEMRE, ZIESEFAAELRFEHENESVAFZIESNITRREA FHEHNIT.
B

31 27{26i25 24 2019 1514 1211 76 0
10000 aq|rl rs2 rsl 010 rd 0101111

15.3.6 AMOMINU.W— RFEFENR/IMEIES

Bk
amominu.w.aqrlrd, rs2, (rs1)
BRI
rd < mem[rs1+31: rs1]
mem[rs1+31:rs1] < min(mem[rs1+31:rs1], rs2[31:0])
PATAUR :
M mode/U mode
BE:
RFESIESFHORE. EFESHIERRE. EFESTEERRE
RIHREAL:
x
W
aq (A r R EIZIE LRI R E Fin B 7 i 2818 S B AT :
- ag=0, rl=0: XM ECHHIES amominu.w rd, rs2, (rs1),
- ag=0, rl=1: XY HCHRIEL amominuw.rlrd, rs2, (rs1), ZIELBIFAEHAFEMENESNERLR
FEZESHTZAENES,
- ag=1,rl=0: XYMHVCHRIES amominu.w.aqrd, rs2, (rs1), ZIERBEFAAIHRE#ENESUAFZIE
LWITERES FIRAIT,
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- ag=1, rl=1: XY MEVCEHIES amominuw.agrlrd, rs2, (rs1), IELHIFRMEHRFENEISNERLMR
EZIESIITZRIEMEER, ZIESREFREIHREMENESVAFZIESITREEA FHBHIT.
B

31 27126{ 25; 24 20 19 15¢ 14 12 11 71 6 0
11000 aqg| rl rs2 rsl 010 rd 0101111

15.3.7 AMOOR.W—RFIRM KIS

B
amoor.w.aqrlrd, rs2, (rs1)
BRIE:
rd ¢ mem[rs1+31: rs1]
mem(rs1+31:rs1] < mem[rs1+31:rs1] | rs2[31:0]
HATIR
M mode/U mode
BE:
BEFEQEXNFHRARE. EFESHERRE. RFEQNHABREE
FIAREAL:
x
A
aq i LR EZIE L HIFHE 5 0 7% 88 18 S BT :
- ag=0, rl=0: XJ M HTC4IE<S amoor.w rd, rs2, (rs1),
- ag=0, rl=1: XYNAPLCLHRIES amoor.w.rlrd, rs2, (rs1), ZIE LRI FFTA A RIFME IS SNSRI IZ
BT RIRMERE,
- ag=1, rl=0: XREPCLHRIES amoorw.aq rd, rs2, (rs1), ZIEL B FEIHAFHEEIESY
WITRRE A FFIaHAT.
- ag=1,rl=1: XYM AYCERIES amoorw.aarlrd, rs2, (1s1), L BIFEIHRIEFHENIESNERUATEZ
EQHITZAIRNES, ZIESERFIEHNF#ENESUREZIESHITRRES FIAHT.
ETR:

31 27{26i25 24 2019 1514 1211 76 0
01000 aq|rl rs2 rsl 010 rd 0101111

FiziE<

;::ﬁ

15.3.8 AMOSWAP.W—/EF3#iES

B

amoswap.w.aqrlrd, rs2, (rs1)
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BIE:

rd < mem[rs1+31: rs1]

mem(rs1+1:rs1] < rs2[31:0]

HATIR :

M mode/U mode

BE:

BEFEQSIENFTHORE. RFEQHIERRE. RFESTEBRRE
FIAREAL:

x

WA

aq IR r LR EZIE QR FHE B FM#ESRESHIITINE:
- ag=0, rl=0: XY N AL HHIESL amoswap.w rd, rs2, (rs1),

- ag=0, rl=1: XRAPCLHRIES amoswap.w.rlrd, rs2, (rs1), ZIELBIFABHNFENESHNERLR
EZIESWITZ R MES,

- ag=1,rl=0: XMHVCHIES amoswap.w.aqrd, rs2, (rs1), ZIELEFABIHRDEFE#HNIES VR AFIZIE
SHITEREA FBEHIT.

» ag=1, rl=1: SNWETCHRIES amoswap.w.aqgrlrd, rs2, (rs1), BLRIFFRAIFNFEFENIESHNERMMA
HEZIESNITZAIENERER, ZI5L B RAEIHIOEFNESVREFZIESIITRREZ BT,

R

31 27262524 20;19 15|14 1211 716 0
00001 aq|rl rs2 rsl 010 rd 0101111

15.3.9 AMOXOR.W—[RFIRMIBEHIES

Bk

amoxor.w.aqrlrd, rs2, (rs1)
BIE:

rd < mem[rs1+31: rs1]

mem[rs1+31:rs1] < mem[rs1+31:rs1] ” rs2[31:0]
HATIR :

M mode/U mode
BE:

BFELIEXNFNERE. RFESHDEREE. EFESIEERRE
FIMARREANL :

7
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HiBA:
aq U rl LR EZIEL I FMEFIH R EESRIESHHRTINE:
- aqg=0, rl=0: Xy M HYC 4I5S amoxor.w rd, rs2, (rs1),
- ag=0, rl=1: X APCHRIES amoxor.w.rlrd, rs2, (1), ZIELHFIFABHAFEREEESHNERLNE
ZIBSPITZ R MERE,
- ag=1,rl=0: X MNHVCHIES amoxorw.aqrd, rs2, (rs1), ZIELEFMBHNEMEIES Y
HATRRE A FERIT,
- ag=1, rl=1: XY MEPCHRIES amoxorw.agrlrd, rs2, (rs1), ELBIFREAEIHREFE#ENESHNERLAE
ZIESHWITZRIEMER, ZIESEFAEIHRFHENIESOAFZESHITRREA FRHRT,
g

31 27{26{25 24 2019 1514 1211 76 0
00100 aq|rl rs2 rsl 010 rd 0101111

Fizis

;ﬁ}
&

15.310 LRW—ZMFRBES

B
rw.aqrl rd, (rs1)
B1E:
rd < mem[rs1+31: rs1]
mem(rs1+31:rs1] is reserved
PATINR :
M mode/U mode
RE:
BEFEQENFTHORE. RFEQHIERRE. RFESTEBRRE
FIAREAL:
x
WiEA
aq {1 r LR EZIECHI FHE B FMHERESHNIITINE:
- ag=0, rl=0: XY M APCHRIEL rw rd, (rs1),

- ag=0, rl=1: XNMHPCHIEL rw.rlrd, (151), ZIELHFENREHENESNERDAEIZIESH
TZ R MEE,

B FBAT.

- ag=1, r=1: SYMAPCHIES w.aarlrd, (rs1), IELBIFAANEEFHENESNERDAEZIESH
TZERMERE, ZELEFAEHRFEENESOAFZESHITTRES FBEHRIT,
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BeEl:

31 271262524 2019 1514 1211 7i6 0
00010 aq|rl 00000 rsl 010 rd 0101111

15.3.11 SC.W—P2EHEFMEIES

Bk
sc.w.aqrlrd, rs2, (rs1)
B1E:
if(mem[rs1+31:rs] is reserved)
mem[rs1+31: rs1] < rs2[31:0]
rd <0
else
rd <1
PATARR :
M mode/U mode
BE:
BRFESIESFHORE. EFEQHIERRE. EFESTEERRE
RMMAREAL :
x
18R :
aq A0 LR EZIE L HI MG il EfF R85 L B9 RITIRF :
- ag=0, rl=0: XM BCHRIES sc.wrd, rs2, (rs1),
- ag=0, r=1: XFRBNCHRIES scw.rlrd, rs2, (1s1), ZIELRIFBNEFHENESHNERDREZE
LIITZHIRIMEE,
- ag=1,rl=0: XNHEPCHRIES scw.aqrd, rs2, (rs1), ZIELEFAEHRFHEEESY
TR A FFIRIAAT.
- ag=1, rl=1: MMEPCHRIEL scw.aarlrd, rs2, (rs1), ELBIFABINEEMNESNERVRIEZIE
LWITZRIRMER, ZELEFAEHEEHENESOAFZIESRITTRE S BT,
ERt:

31 27{26i25 24 2019 1514 1211 76 0
00011 aq|rl rs2 rsl 010 rd 0101111

MEZIELIUT

>
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15.4 KR A-4FIESARIE

PAT2XY £906 SLHLHY RV32F BAEEZ RIESENRRMIR, APEIMUE N 324, ESRENFE
I HEZ

ZIS'DFE RIESIEZAN T ROBBEIZESEFER, XA "fs1”, "f2", "fd" ERZSTERENZIRSFE,
EA “rs1”, "“rd” BERZSEBABRBSGER, Ho 17 f “fs2" X MNIESRB P rs1 15, “fs2” XL
58S ﬁTﬂEPE’J “rs2" 13, “fd” F0 “rd” XS NIESHEB P rd 15,

15.41 FADD.S—ERSEZRINERS
B

fadd.s fd,fs1,fs2,rm
B1E:

frd € fs1 +fs2

PATANR :

M mode/U mode

RE:

EEESREE

RIAREAL :

Z RURASAI Nv/OF/NX

WA

rm EHRESAER

- 3'b000: FIEEMBEFAN, XNMEDCHIES fadd.s fd, fs1,fs2,rne,
- 3'b001: AFBAN, XNMIPCHIES fadd.s fd, fs1,fs2,rtz,

- 3'b010: MAXLFEN, WHAPCHIES fadd.s fd, fs1,fs2,rdn,

- 3b011: MIELFEN, WHASCHIES fadd.s fd, fs1,fs2,rup,

- 3'b100: FUEMAEBAN, XNNIPLHIES fadd.s fd, fs1,fs2,rmm,
- 3p101: ERER, AHIMZRE,

- 3b110: HERER, AREMZHESD.

- 3b111: IREBAN, RIFFRIBHSFESS fosr P rm SRR EFSAER, WMACHIES fadd.s fd,
fs1,fs2,

BeEl:

31 25 i24 20:19 1514 12 i11 7 6 0
0000000 fs2 fs1 rm fd 1010011
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F3 XUANTIE

15.4.2 FCLASS.S—HEEZ mnEiES

B\
fclass
BRIE:

if ( fs1

if (fs1

if (fs1 =-subnorm)

if ( fs1

if (fs1

if (fs1 =+subnorm)

if (fs1

if (fs1

if (fs1

if (fs1

.srd, fs1

= -inf)
rd « 32'h1
=-norm)

rd < 32'h2

rd < 32'h4
=-zero)
rd « 32'h8
=+zero)

rd < 32'h10

rd < 32'h20
=+norm)

rd < 32'h40
= +Inf)

rd < 32'h80
=sNaN)

rd < 32'h100
=gNaN)

rd < 32'h200

HATIR -

M mo

B»E:

de/U mode

EEESEE

RIMAREAL :

x

BeE:

31

25

24

20

19

15

14

12

1110000

00000

fs1

001

rd

1010011
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15.4.3 FCVIS.W— AR SENERNPEEZRHIES

B\
fcvt.s.w fd, rs1, rm

BRIE:

fd < signed_int_convert_to_single(rs1)

HATIUR:

M mode/U mode
BE:

EEESRE
FIRARENL:

F RIRSAL NX
iR :

rm REBAEL:

.« 3'b000: FIFMEHEZAN, XMNENCHIES fevt.s.w fd,rs1,rne,

. 3'b001: ABEN, WMNHEIBCHIES fovt.s.w fd,rs,rtz,
- 3'0010: AMRALEFTEFAN, SMABCHIES fovt.s.w fd,rs1,rdn,

- 30011: AELFFAN, WHRADCHIES fovt.s.w fd,rs1,rup,

- 3'b100: AR KEBAN, NHEPCHIES fovt.s.w fd,rs1,rmm,
- 3b101: EREA, FAEHMZRHBE.
- 3b110: FRER, FRHEIMIZHD,
- 3b11: BN, RIBFEREGHFSE feor P rm ASRRESANER, WHAPTHEEL fovtswid,

rsl,

Bl

31 25 124

20

19

15

14

12

11 7

1101000 00000

rsl

rm

fd

1010011

15.4.4 FCVT.S.WU— LRSS BB BBEEZRHES

B\
fcvt.s.wu fd, rs1, rm

B1E:

fd < unsigned_int_convert_to_single_fp(fs1)

TR :

M mode/U mode

BITHR 13
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BE:

EEESRE

FIAREAL:

Z RS AL NX

W

rm REZANER:

- 3'b000: FIEEMBEEZN, XRAVCHIES fovt.s.wu fd,rs1,rme,
- 3'b001: AFBAN, XNMAPCHIES fovt.s.wu fd,rs1riz,

- 3b010: MALHFTEN, WHHPCLHEIES fovt.s.wu fd,rs1,rdn,

- 3011 AIEXFEN, WMNAEVCHIES fovt.s.wu fd,rsT,rup,

- 3'b100: FUEMABEEZAN, XNREPCHIES fovt.s.wu fd,rs1,rmm,
- 3b101: ERER, ASHMERE,

- 3b110: FRER, FREMZHS,

- 30111 BN, RIF|FREHFEEE fosr PR rm AIRREBAR, WRAVCHIEL fovts.wu fd,

rsl,
Bl

31 25 124 20119 15:14 12 i11 7 i6 0
1101000 00001 rsl rm fd 1010011

15.4.5 FCVIWS—EEEZAERNERNSERES

A

fevt.w.s rd, fs1, rm
B1E:

tmp < single_convert_to_signed_int(fs1)

rd<sign_extend(tmp)
HATIR

M mode/U mode
RE:

FEESRE
RIAREAL:

# RIRTSAL Nv/NX
HEA

rm REBAER:
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- 3'b000: FIEEMBEHEZN, XNRACHIES fovtw.s rd,fs1 e,

- 3b001: MFBAN, WRAPLHIES fovtw.s rd,fs1rtz,

- 3b010: MRAXFEN, NNAPCIHRIES fovtw.s rd,fs1,rdn,

- 3011 AIEXFEN, WNEPCHIES fovtw.s rd,fsT,rup,

- 3'b100: FUEMABEBAN, XNEAPCHEIES fovtw.s rd,fs1,rmm,

- 3b101: ERER, ASHMERHE.

- 3b110: FRER, FREMZHS,

- 3Ib1: HIFEN, RIBZRREISER fosr P rm ASRRESANER, WHASCHIES fovtw.s rd,
fs1,

EeR:

31 25 124 20:19 15:14 12 :11 7 6 0
1100000 00000 fs1 rm rd 1010011

15.4.6 FCVT.WU.S—HREEZ QBN TS BRIES

Bk

fevt.wu.s rd, fs1, rm
BE:

tmp < single_convert_to_unsigned_int(fs1)

rd<sign_extend(tmp)
PATAR :

M mode/U mode
RE:

FEESRE
RIAREAL :

T RORTAL NV/NX
BB :

rm RESAEL:

- 3'b000: FIEEMBHEAN, WRAPCHIES fovt.wu.s rd,fsrne,
« 3b001: AZBEN, WMNHSBCHIES fovt.wu.s rd,fs1,riz,

« 3b010: ARALFTEAN, WNEBCHIES fovt.wu.s rd,fs1,rdn,

- 30011: MIELEFFAN, WHADCHEIES fovt.wu.s rd,fs1,rup,

« 3'b100: FLIEAAKEEN, MNABCHIES fovt.wu.s rd,fs1,rmm,
- 30101: ERER, AHIMZRE,
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- 3b10: ERER, AHIZEKB.
- b HREN, RIFFRIEHFESS fosr PR rm ARREEANER, WREPCHIEL fovtwu.s rd,

fs1,
o

31 25 :24 20:19 15:14 12 111 76 0
1100000 00001 fs1 rm rd 1010011

15.4.7 FDIVS—EBEZRRERS

BA:
fdiv.s fd, fs1, fs2, rm
BIE:
fd « fs1 / fs2
HATAUR :
M mode/U mode
88!
FEESRE
RIRE&AL:
%2 FURZSAL NV/DZ/OF /UF/NX
HEA
rm REBAER:
- 3'b000: FIEEMBEHEN, XNUEPCHIES fdiv.s fs1,fs2,rme,
.« 3'b001: MBEEN, WHEPTCHRIES fdiv.s fd fs1,fs2,rtz,
- 3'b010: MALFEN, WHHPTCHRIES fdiv.s fd, fs1,fs2,rdn,
- 3b011: MIEXFEN, MNEPCHIES fdiv.s fd, fs1,fs2,rup,
. 3'0100: MIERMKXEFAN, RHAPCHIES fdiv.s fd, fs1,fs2,rmm,
- 3b101: EREM, FSHMERSE,
- 3b10: ERER, ASHIZKB.
- 30111 HEEN, BREZRIDHEIFES fosr P m ASRREBAER, WNASLCHIES fdivs fd,

fs1,fs2,
Bl

31 25 24 20:19 15:14 12 111 7.6 0
0001100 fs1 fs2 rm fd 1010011
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15.4.8 FEQ.S—HEREEZSUBHEEES

B
feq.s rd, fs1, fs2
BIE:
if(fs1 ==fs2)
rd « 1
else
rd < 0
HATIUR:
M mode/U mode
BE:
EEESRE
RIAREAL :
FROIRAL NV

o

31 25 :24 20:19 15

14

12

1010000 fs2 fsl

010

rd

1010011

15.49 FLES—HERBEEFRLB/NTFETES

Bk
fle.srd, fs1, fs2
BIE:
if(fs1 <= fs2)
rd < 1
else
rd< 0
HATIR
M mode/U mode
BE:
FEESRE
FImAREAL:
FRARTSAL N

BeE:
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31 25 24 2019 15:14 12 ;11 7 6 0
1010000 fs2 fs1 000 rd 1010011

15.410 FLTS—EBEEZRER/NTIES

BA:
flt.s rd, fs1, fs2
BIE:
if(fs1 < fs2)
rd « 1
else
rd< 0
HATIR :
M mode/U mode
BE:
FERESRE
FIAREAL:
FRARTSAL N

BeE:

31 25 i24 20:19 1514 12 i11 7 6 0
1010000 fs2 fs1 001 rd 1010011

15.411 FIW—BRBEZAMEES

B
flw fd, imm12(rs1)

B1E:
address<rs1+sign_extend(imm12)
fd < mem[(address+3):address]

PATIR
M mode/U mode

RE:

MBIELEXFHLEEE. MBELSHRERRE. FEESRE

FIAREAL :

P
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BeEl:

31 20 19 15:14 12 i11 7 i6 0
imm12[11:0] rsl 010 fd 0000111

15.4.12 FMADD.s—EEEZFHAREMIES

E
fmadd.s fd, fs1, fs2, fs3, rm
B1E:
rd < fs1*fs2 + fs3
PATIR :
M mode/U mode
BE:
EEESRE
RIMARENL :
F FUIRASAL NV/OF/UF/IX
WEA
rm RESAER:
- 3'b000: FIEMEMBEEN, NMNAVLHIES fmadd.s fd,fs1, fs2, fs3, e,
- 3'b001: MFBAN, XNNAPCHIES fmadd.s fd,fsT, fs2, fs3, rtz,
- 3b010: MAXLSFEN, WNRHPCHIES fmadd.s fd,fs1, fs2, fs3, rdn,
- 3b011: AELSFEN, NNEICHIES fmadd.s fd,fs1, fs2, fs3, rup,
- 3'b100: MIERMKXESTA, NMAPCHIES fmadd.s fd,fs1, fs2, fs3, rmm,
- 3p101: EARER, AHIMZEE,
- 3b10: EREA, FHPIZHB,

- 3b111: FIBEN, BEZREFHFES fcor PH m ARRESAER, YMHCHIES fmadd.s
fd,fs1, fs2, fs3,
BeEl:

31 27126 2524 20119 15114 12i11 716 0
fs3 00 fs2 fs1 rm fd 1000011

15.413 FMAX.S—EBEZRIRXEES

B’k

fmax.s fd, fs1, fs2
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BIE:
if(fs1 >= fs2)
fd < fs1
else
fd « fs2

HATAUR :

M mode/U mode

BE:
EXIELHRE

B IAREAL:
FRORSAL N

Bl

31

25

24

20

19

15

14

12

0010100

fs2

fsl

001

fd

1010011

BE:

fmin.s fd, fs1, fs2

BIE:
if(fs1 >=fs2)
fd « fs2
else
fd « fs1

HATIR :

M mode/U mode

BE:
EXESRE
FIARENL:
S RURASAL Ny
BB

31

25

24

20

19

15.4.14 FMIN.S— B EY mBR/MEIES

15

14

12

11

0010100

fs2

fs1

000

fd

1010011

BITHR 13
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15.415 FMSUB.S—EEEZARBRIES

B

fmsub.s fd, fs1, fs2, fs3, rm

BRIE:

fd « fs1*fs2 - fs3

HATIR :

M mode/U mode

RE:

EEERE

RINFRENL:

Z FURASAL NV/OF/UF/IX
WiHe

rm REBAER:

- 3'b000: MIEEMBEEAN, NRAPCHIES fmsub.s fd,fs1, fs2, fs3, e,
« 3b001: ABEN, WMNESCHIES fmsub.s fd,fs1, fs2, fs3, rtz,

- 3'b010: [RAXFEN, WRAPLHIES fmsub.s fd,fs1, fs2, fs3, rdn,

- 30011 MIEEFEN, WMHCHIES fmsub.s fd,fs1, fs2, fs3, rup,

- 3b100: FUEMAREZAN, NREPCHIES fmsub.s fd, fs1, fs2, fs3,rmm,
- 3b101: EARER, FEMZRmE,

- 3b10: EREA, FEHPIZHD.

- 3111 KB, BRIEFREHFES fosr P m ASRRESAER, XNADCHIES fmsub.s

fd,fs1, fs2, fs3,

Bl

31 27126 25124 20119 15114 12111 716 0
fs3 00 fs2 fsl rm fd 1000111

15.4.16 FMUL.S—HEEEZARERS

Bk

fmul.s fd, fs1, fs2, rm
BIE:

fd « fs1 * fs2
HATIR :

M mode/U mode
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F-3 XUANTIE

ERSAE

B2E:

FEESRE
RMARSAL :

F EURASL NV/OF/UF/NX

WA

rm REBAER:

- 3'b000: FIEMEBEEN, NMEPCHIES fmuls fd, fs1, fs2, e,

- 3'0001: AEFAN, WMAPCHIES fmuls fd, fs1, fs2, rtz,

- 3b010: MATLEFEFAN, MEPCHEIES fmuls fd, fs1, fs2, rdn,

- 30011 MIEXSFEN, NHECHIES fmuls fd, fs1, fs2, rup,

- 3'b100: FUEMABEEZAN, XNEAPCLHIES fmuls fd, fs1,fs2, rmm,

- 3101 HRER, FAHMZRG,

- 3b110: HEREA, AREWiZHES,

- 311 HEEN, RIFZRIZHFFEE fosr PA rm AISRREE AR, WM EPCHRIES fmulsfs1,fs2,
BeBA:

31 25 24 20i19 15114 1211
0001000 fs2 fs1 rm fd 1010011
15.417 FMV.W.X—EREEZRBEEES

A

fmv.w.x fd, rs1
BE:

fd < rs1
PATINR :

M mode/U mode
BE:

EEESRE
RIMAREAL :

I
BB

31 25 24 20 19 1514 12111

1111000 00000 rsl 000 fd 1010011
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15.418 FMVX.W—EREEZ LS SES[EEZXIES

Bk

fmv.x.w rd, fs1
BRIE:

tmp <« fs1

rd < sign_extend(tmp)
HATIR :

M mode/U mode
BE:

EEESEE
FIMAREAL:

7
BRI

31 25 :24 20:19 15:14 12 111 76 0
1110000 00000 fs1 000 rd 1010011

15.419 FNMADD.s—EREEZRFRAMBMGAIES

B
fnmadd.s fd, fs1, fs2, fs3, rm
BR1E:
fd «-( fs1*fs2 + fs3)
PATAR :
M mode/U mode
BE:
FEERE
BItRENL :
2 RURZSAL NV/OF/UF/IX
BEA:
rm RESANER:
- 3'b000: FUEMEBEEN, XNMNAVLCHIES fnmadd.s fd,fs1, fs2, fs3, re,
- 3b001: AFFAN, MNRUAPCHIES famadd.s fd,fs1, fs2, fs3, rtz,
- 3'0010: MAEXFEN, NNASLCHIES fnmadd.s fd,fs1, fs2, fs3, rdn,

- 3b011: MIEEFEN, WMNABCHIES famadd.s fd,fs1, fs2, fs3, rup,
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- 3b100: FIEMAESZN, NEACHIES famadd.s fd,fs1, fs2, fs3, rmm,

- 3b101: ERER, FHAZHS,

- 3b110: HARER, AREIMZRD,

- 3111 IEEN, RIBZREHFESS foor PO m ARREEAER, XHAVCHIES famadd.s

fd,fs1, fs2, fs3,
Bl

31 27126 2524 20119 1514 1211 7i6 0
fs3 00 fs2 fsl rm fd 1001111

15.4.20 FNMSUB.S—HEEEZRRBFANRAES

B

fnmsub.s fd, fs1, fs2, fs3, rm

BR1E:

fd « -(fs1*fs2 - fs3)

PATIR :

M mode/U mode

BE:

FEESRE
BItRENL :

2 RURZSAL NV/OF/UF/IX
BEA:

rm RESANER:

« 3'b000: FIEEEH=N, XMNESCHIES fnmsub.s fd,fs1, fs2, fs3, rne,
- 3'b001: AFBAN, NRAPCHIES famsub.s fd,fs1, fs2, fs3, rtz,

- 3'0010: MAEXFEN, NNESCHRIES famsub.s fd,fs1, fs2, fs3, rdn,

- 30011 MIELXFEN, NRECHIES fnmsub.s fd,fs1, fs2, fs3, rup,

- 3b100: FUEMAEZAN, NMHDCHIES famsub.s fd,fs1, fs2, fs3, rmm,
- 3b101: FRER, FHMZHD.

- 3b10: EREA, FEHPZRB.

- 30111 HFEAN, RIBFZREFHFFSE fosr P rm ABRRESANER, WNAUCHIES fimsub.s

fd,fs1, fs2, fs3,
Bl

31 27 126 25/24 20119 15114 12111 716 0
fs3 00 fs2 fsi rm fd 1001011
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15.4.21 FSGN).s—ERBEEZLRFSIEAES

B

fsgnj.s fd, fs1, fs2
BRIE:

fd[30:0] « fs1[30:0]

fd[31] « fs2[31]
PATR :

M mode/U mode
RE:

FEESRE
FIAREAL:

x
EoE:

31 25 .24 20:19 15:14 12 :11 76 0
0010000 fs2 fs1 000 fd 1010011

15.4.22 FSGN)N.s—EREBEEZFRFSNRIAES

Bk

fsgnjn.s fd, fs1, fs2
B1E:

fd[30:0] < fs1[30:0]

fd[31] < ! fs2[31]
PATARR :

M mode/U mode
BE:

FEESER
RMMAREAL :

x
LR

31 25 24 20:19 15:14 12 11 7 6 0
0010000 fs2 fs1 001 fd 1010011
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15.4.23 FSGN)X.S—HEBEZRFSRIEIAES

B

fsgnjx.s fd, fs1, fs2
BRIE:

fd[30:0] « fs1[30:0]

fd[31] « fs1[31] A fs2[31]
PATR :

M mode/U mode
RE:

FEESRE
FIAREAL:

x
EoE:

31 25 24 20:19 15:14 12 111

0010000 fs2 fsl 010 fd

1010011

15.4.24 FSQRTL.S—EEEZRAFIES

B
fsqrt.s fd, fs1, rm
B1E:
fd < sgrt(fs1)
PATIR :
M mode/U mode
BE:
FEESRE
B IARENL :
FRARTAL Nv/NX
WiEA
rm RESANER:
- 3'b000: FIEEBEEN, XNEPCHIES fsart.s fd, fs1,me
- 3'b001: MBFAN, WRADCHIES fsqrt.s fd, fs,rtz

- 3'0010: MAEXFEN, NNESCHRIES fsqrt.s fd, fs1,rdn
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- 30011: MEXFEN, WREESTHES fsarts fd, fsl,rup
FEMAKESAN, WRACHES fsart.s fd, fs1,rmm
- 3b101: EREM, FASHAZRHSE,
ARER, FoBIMHmD,
- 30111 FEN, RIFBFRIRFEIFES fosr P rm ARRESANER, XWNEPCHIES fsqrt.s fd,

» 3'b100:

- 3'b110:

fs1,

o

31

25

24

20

19

15

14

12

11

0101100

00000

fsl

rm

fd

1010011

15.4.25 FSUB.S—BSEZmEEIES

B

fsub.s fd, fs1, fs2, rm

BIE:

fd « fs1

-fs2

HATIR :

M mode/U mode

BE:

FEESRE

FIRtREAL:

Nv3
R

PeEg:

rmREBFANED:

- 3'b000:
+ 3'b001:
» 3'b010:
+ 3'b011:
+ 3’b100:
- 3'b101:

- 3'b110:

fs1,fs2,

BRI NV/OF/NX

FOEEBEEN, NNELCHIES fsub.fd, fs1,fs2,rne
MEFAN, NNASCHIES fub.s fd, fs1,fs2,rtz
BMRATLHFEN, NMASCHIES fsub.s fd, fs1,fs2,rdn

MIEXSFEN, WRACHIES fsub.sfd, fs1,fs2,rup

FERKEZAN, NNASCHIES fsub.s fd, fs1,fs2,rmm

ERER, AoBIZRmE,
ERER, AoBMzmB.
- 30111 HFEN, RIFF/EZEHSES fcor PHm ARRESARR, XMNEVCHIES fsub.s fd,

Eew:
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31 25 24 20:19 15:14 12 111 7.6 0
0000100 fs2 fsl rm fd 1010011

15.4.26 FSW—BHEEZREFMHEIES

A
fsw fs2, imm12(rs1)

BIE:
address<rs1+sign_extend(imm12)

mem[(address+3):address] « fs2

HATIR :
M mode/U mode
BE:
FHEIEXNFNEEE. FHESHREREE. FEESRE
EeR:
31 25 124 20:19 15:14 12 :11 7 i6 0
imm12[11:5] fs2 rsl 010 imm12[4:0] 0100111

15.5 PR A-5 D FEESAIE

PAT 23 E906 SEHLAY RV32D B EIZ RIEQENRAKMEIR, ADEIMUEN 3211, HIREXF
I e HES

AOREQEENT XA BENMZERSFRR, XA "f17, "f2", "fd" RRZSEFERAZRSFaR,
KA "rs1”, "rd" RNZSEFRABESER, Hoh "1 § “fo2” X NIELSHRIIBET rs1 5, “fs2” XA
ELmBPH “rs2” 1, “fd" M “rd” XS NIELHIIPE rd

15.5.1 FADD.D—WEEZRINEES

A

fadd.d fd, fs1, fs2, rm
BIE:

fd « fs1 +fs2
HATAR :

M mode/U mode
BE:

FEESRE
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RIARENL :

Z RURASAI Nv/OF/NX

WiHe

m REZANER:

- 3'b000: FUEMEMBEEN, XNUAVCHRIES fadd.d fd, fs1,fs2,me
- 3b001: AFEN, NHUAPTCLHIES fadd.d fd, fs1,fs2,rtz

- 3'b010: [MAXFEN, WMEPCHIES fadd.d fd, fs1,fs2,rdn

- 30011 MIELEFEN, WRMHPCHIES fadd.d fd, fs1,fs2,rup

- 3b100: FUEMKESAN, NEECHIES fadd.d fd, fs1,fs2,rmm
- 3b101: FREAR, FHMZHG.

- 3b110: FREM, FLTZHS.

- 3b111: FEN, RIFBFREHSFES fosr PO rm ASRRESAER, WNADCHIES fadd.d fd,

fs1,fs2,

Bl

31 25 24 20:19 15:14 12 111 7 6 0
0000001 fs2 fs1 rm fd 1010011

15.5.2 FCLASS.D—XUEEFmN S

Bk
fclass.d rd, fs1
BIE:
if (fs1 =-inf)
rd < 32'h1

if (fs1=-norm)
rd « 32'h2
if (fs1 =-subnorm)
rd < 32'h4
if (fs1 =-zero)
rd < 32'h8
if (fs1 =+zero)
rd « 32'h10
if (fs1 =+subnorm)

rd < 32'h20
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if (fs1 =+norm)
rd < 32'h40
if (fs1 =+Inf)
rd < 32'h80
if (fs1 =sNaN)
rd < 32'h100
if (fs1 =gNaN)
rd < 32'h200
HATIUR:
M mode/U mode
B8
EEESRE
RIAREAL:
P
Bt

31 25 i24 20:19 15414 12 :11 7 6 0
1110001 00000 fs1 001 rd 1010011

15.5.3 FCVT.D.S—HEREZRARBRANEEZRIES

BE:
fevt.d.s fd, fs1
B1E:
fd « single_convert_to_double(fs1)
RATAR:
M mode/U mode
RE:
FEESRE
RIARENL :
T
B :
rm RESAER:
- 3'b000: FIEMBEEN, NNAPCHIES fovtd.sfd, fsl,me

« 3b001: ABF BN, WNANCYHIES fovtd.s fd, fsT,rtz
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- 3'b010: [MAXFEN, WMEPCHES fovtd.sfd, fs1,rdn

- 30011 MIELFEN, WRMAPCHIES fovtd.s fd, fs1,rup

- 3b100: FUEMAXESAN, NEECHES fovtd.s fd, fs1,rmm
- 3101 FREHR, FHMZHG.

- 3b110: HARER, AREMZHD,

- 3111 BN, RIFEZRIZHFESS fosr P rm (SRR EBANERX, WNEPCHEIES fovtd.sfd,
fs1,

Bl

31 25 i24 20:19 15:14 12 111 7 i6 0
0100001 00000 fsl 000 fd 1010011

15.5.4 FCVI.D.W—ERFSEEEBAEINBEEFRHES

Bk

fevt.d.w fd, rs1
BIE:

fd < signed_int_convert_to_double(fs1)
PATAR :

M mode/U mode

B8

FEERRE

RIAREAL :

x

A

rmREBAER:

- 3'b000: FIEEMBEEN, NRACHES fovtd.wfd, rs,me
- 3'b001: AEFAN, WHAPCHIES fovt.d.wfd, rsirtz

- 3b010: MALHFTEN, WHHPCHEIES fovt.d.w fd, rs1,rdn

- 3b011: MIEXFEN, SMEPCHIES fovt.d.w fd, rs1,rup

- 3'b100: FUEMABEEAN, XNEAVCHIES fovt.d.w fd, rs1,rmm
- 3b101: ERER, AEHMERE.

- 3b110: HRER, AEEIMERD,

- 311 BN, RI|/FRIZEFFEE fosr P rm ARRESANER, WMNEVCHIES fovt.d.w fd,

rsl,
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F3 XUANTIE

BeEl:

31

25

24

20

19

15

14

12

11

1101001

00000

rsl

000

fd

1010011

B’E:
fevt.d.wu fd, rsi

B1E:

fd < unsigned_int_convert_to_double(fs1)

HATAUR :

M mode/U mode

BE:
FEESRE

FIRREAL:
x

=g

31

25

24

20

19

15

14

15.5.5 FCVT.D.WU— RIS EREHNNEEZAHIES

11

1101001

00001

rsl

000

fd

1010011

BiE:

fevt.s.d fd, fs1, rm

BR1E:

fd « double_convert_to_single(fs1)

HATIR :

M mode/U mode

RE:
EEESER

R MAREAL:

2 EURASL NV/OF/UF/NX

YelA:

rm REFZAEL:

15.5.6 FOVIS.D—IEEFRERRERBEFRES

. 3'b000: MIEEMBEEAN, NRADPCHIES fovt.s.d fd,fs1,rme,
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- 3b001: AFEN, NUAPCHRIES fovt.s.d fd,fsirtz,

- 3'b010: MRAXFBN, WHEPLHIES fovts.d fd,fs1rdn,

- 3b011: MIEEFEN, XNMHBCHIES fovt.s.d fd,fsT,rup,

- 3'b100: EMKESZN, XNREACHIES fovt.s.d fd,fs1,rmm,

- 3b101: ERER, FHAZHS,

- 3b110: EARER, AREIMZRD,

- 3IbN: FEN, BRIFFRIZHFES feor PH m ARRESAER, WMIPTHES fovts.d fd,

fs1,
Bt

31 25 :24 20:19 15:14 12 ;11 7 6 0
0100000 00001 fs1 rm fd 1010011

15.5.7 FCVT.W.D—XHEEFRERNERSERES

BE:
fevt.w.d rd, fs1, rm
B1E:
tmp < double_convert_to_signed_int(fs1)
rd«sign_extend(tmp)
PATIR :
M mode/U mode
BE:
FEESRE
RIRE&AL:
F RARTAL Nv/NX
HEA
rm REBAER:
- 3'b000: FIEEMBHEAN, WRAPCHIES fovt.wd rd,fs1,rne,
.« 3'b001: MBEEN, WHEPTCHRIES fovtw.d rd,fs1,rtz,
- 3'b010: MALFEN, WHHPCHRIES fovtw.d rd,fs1,rdn,
- 3b011: MIELFEN, NMAPCHIES fovtw.d rd,fs1,rup,
- 3'0100: MIEMKXEFAN, IRASCHIES fovt.wd rd,fs1,rmm,
- 3b101: EREA, AEHMERHBE.
- 3b110: ERER, FARHEIIZHD,
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- 3111 BN, RIBFFZREFIZFESE fosr P rm ARAESANER, WNAPCHEIES fovtw.d rd,
fs1,

B

31 25 24 20:19 15:14 12 111 7 6 0
1100001 00000 fsl rm rd 1010011

15.5.8 FCVT.WU.D—IUEEZRERNERFSERIES

Bk
fevt.wu.d rd, fs1, rm
BAE:
rd < double_convert_to_unsigned_int(fs1)
HATAUR :
M mode/U mode
BE:
EEESEE
FImiREAL:
F RUIRASAL NV/NX
W
rm IREBANEL:
« 3'b000: FIEEMEHREN, XMNASCHIES fovt.wu.d rd,fs1,rme,
- 3'b001: AFBAN, WRAPCHIES fovt.wud rd,fsriz,
- 3'0010: MAEXFEN, NNEPLHIES fovtwu.d rd,fs1,rdn,
- 3b011: MIEEFEN, WMNABCHIES fovt.wu.d rd,fs1,rup,
. 3'b100: MIEMAEFA, NHECHIES fovt.wud rd,fs1,rmm,
- 3b101: ERER, AoHIMZHE.
- 3b10: ERER, ASHIZKBD.
- b1 HBREBN, RIEFFREHSFERS foor PR m ARRESANER, WHAVCHIES fovtwud

rd, fs1,

Bl

31 25 24 2019 15:14 12 111 7 i6 0
1100001 00001 fs1 rm rd 1010011
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15.5.9 FDIV.D—XUEEZAREES

B

fdiv.d fd, fs1, fs2, rm

B1E:

fd « fs1 / fs2

HATIR :

M mode/U mode

BE:

EEERE

RINFRENL:

F AUIRASAL NV/DZ/0F/UF/NX
WiHe

rm RESAER:

- 3'b000: FUEMEMBEEAN, XNEPCHIES fdivd fd, fs1,fs2,rme,
- 3b001: AEEN, XRNAPCHIES fdivd fd, fs1,fs2,rtz,

- 3b010: MAXLSFEN, NMHPCHIES fdivd fd, fs1,fs2,rdn,

- 3b011: MIEXFEN, XNMNHABCHIES fdivd fd, fs1,fs2,rup,

- 3b100: FUEMKESN, XNEECHES fdivd fd, fs1,fs2,rmm,
- 3b101: EARER, FEMZRmE,

- 3b10: EREA, FEHPIZHD.
- 30111 BN, REZRIEFHSFES foor PR rm AREAESANER, WRAPCHIES fdivd fd,

fs1,fs2,

Bl

31 25 24 20:19 15:14 12 111 7 6 0
0001101 fs2 fs1 rm fd 1010011

15.510 FEQ.D—YUEEZRUBREFES

Bk
feq.d rd, fs1, fs2
BIE:
if(fs1 ==fs2)
rd < 1

else
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rd < 0

PATAUR :

M mode/U mode

BE:
EEESRE
FIAREAL:
F RSN N

Bl

31

25

24

20:19 15:14 12 :11

1010001

fs2 fsl 010 rd

1010011

15.5.11

B

fld fd, imm12(rs1)

BIE:

FLD—EEZRMEES

address<rs1+sign_extend(imm12)

fd[63:0] < mem[(address+7):address]

HATIR :

M mode/U mode

B»E:

MEIELENFIHAEE. MBELSHRERRE. FEEIRE

FIARENL:
7z
BeE:

31

20 19 15:14 12 11

imm12[11:0]

rsl 011 fd

0000111

15.5.12 FLE.D—YRBEZF /N TFETFHRKIES

EA:

fle.d rd, fs1, fs2
BRIE:

if(fs1 <=fs2)

rd < 1
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else
rd< 0

HATIUR:

M mode/U mode
RE:

FEESRE
RIAREAL :

F ROIRAL NV

Bl

31 25 124 20:19

15

12

11

1010001 fs2 fs1

000

rd

1010011

15.513 FLTL.D—ABEZEUNFEEIES

Bk
flt.d rd, fs1, fs2
BE:
if(fs1 < fs2)
rd < 1
else
rd <0
HATAUR
M mode/U mode
BE:
FERESRE
FIAREAL:
FRIRSAL Ny

Bl

31 25 i24 20:19

15

14

12

1010001 fs2 fs1

001

rd

1010011

15.5.14 FMADD.D—XEEFSREMIES

B

fmadd.d fd, fs1, fs2, fs3, rm
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B1E:

fd « fs1*fs2 + fs3

HATAR :

M mode/U mode

BE:

FEERE

RINFRENL:

Z FURASAL NV/OF/UF/IX
Hi8g

rm RESAER:

- 3'b000: MIEEMBEEAN, NRAPCHIES fmadd.d fd,fs1, fs2, fs3, rne,
- 3b001: AEEAN, XRMAPCHIES fmadd.d fd,fs1, fs2, fs3, rtz,

- 3b010: MAXLSFEN, NMHPCHIES fmadd.d fd,fs1, fs2, fs3, rdn,

- 30011 MIEERSFEN, NHECHIES fmadd.d fd,fs1, fs2, fs3, rup,

- 3'b100: MIEMKXEFAN, IRHBCHIES fmadd.d fd,fs1, fs2, fs3, rmm,
- 3101 ERER, FEMZRmE,

- 3b10: EREA, FEHPIZHD.

- 30111 BN, RIE\EZRBHSFES foor P m AIRRESAER, WNELCHEIES fmadd.d

fd,fs1, fs2, fs3,
Bl

31 27126 25i24 20119 15114 12111 716 0
fs3 01 fs2 fsl rm fd 1000011

15.5.15 FMAX.D—XUREZRIRXEES

Bk
fmax.d fd, fs1, fs2
BIE:
if(fs1 >=fs2)
fd « fs1
else
fd « fs2
HATIR :

M mode/U mode
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BE:
EEESRE
FIFRENL:
F RS N

Bl

31 25 24 20:19 15:14 12 ;11 76 0
0010101 fs2 fs1 001 fd 1010011

15.5.16 FMIN.D—XUEEZRIR/IMEIES

B
fmin.d fd, fs1, fs2
BIE:
if(fs1 >=fs2)
fd « fs2
else
fd « fs1
HATIR
M mode/U mode
RE:
EEESRE
RIAREAL:
F ROIRAL NV

g

31 25 24 2019 15:14 12 :11 7 6 0
0010101 fs2 fs1 000 fd 1010011

15.5.17 FMSUB.D—XUEEZARRFIES

Bk

fmsub.d fd, fs1, fs2, fs3, rm
BIE:

fd < fs1*fs2 - fs3
HATAR :

M mode/U mode
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RE:

EEESRE

FIAREAL :

RS NV/OF/UF/IX

WA

rm REBAER:

- 3'b000: FUEMEBEEBN, XNRAPCHIES fmsub.d fd, fs1, fs2, fs3, me,
- 3'b001: ABFAN, WHAPCHIES fmsub.d fd, fs1, fs2, fs3, rtz,

- 3'b010: MAXLFEN, WHAPCHIES fmsub.d fd, fs, fs2, fs3, rdn,

- 3011 AIELSFEN, WMNESCHIES fmsub.d fd, fs1, fs2, fs3, rup,

- 3'b100: FUEMAESZAN, MNUAPCHEIES fmsub.d fd, fs1, fs2, fs3, rmm,
- 3101 HRER, FAHMZRG,

- 3b110: HEREA, AREWiZHES,

- 311 BN, RIBFREFSES fosr PR m ARRESARRL, SWNEYCHRIES fmsub.d fd,

fs1, fs2, fs3,
Bl

31 27126 25124 20119 15114 12111 716 0
fs3 01 fs2 fsl rm fd 1000111

15.5.18 FMUL.D—XUEEZF miLIES

B

fmul.d fd, fs1, fs2, rm
BRE:

fd « fs1 *fs2
PATAR :

M mode/U mode
RE:

FEERE
RINFRENAL:

F RUIRASAL NV/OF/UF/NX
W88

rm RESAER:
- 3'b000: FUEMEMBEEAN, XNUAVCHIES fmuld fd, fs1, fs2, rme,
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- 3'b001: AEEN, NRAPCHIES fmuld fd, fs1, fs2, rtz,

- 3'0010: AAEXFEN, NNELCHIES fmuldfd, fs1, fs2, rdn,

- 3b011: MIEEFEAN, NNABCHIES fmuld fd, fs1, fs2, rup,

- 3'b100: FUEMABEEAN, XNEAPCHIES fmuld fd, fs1, fs2, rmm,

- 3b101: EREA, FHRZRB.

- 3b10: EREA, FEHMZRD.

- 3111 BB, RIFBZRIEHFFSE foor PO m ARRESAER, WNEPSCHES fmul. fd,

fs1,fs2,
B

31 25 ;24 20:19 15:14 12 111 7 6 0
0001001 fs2 fs1 rm fd 1010011

15.519 FNMADD.D—XUEEZ SR ZMEGIES

B

fnmadd.d fd, fs1, fs2, fs3, rm

B1E:

fd «-( fs1*fs2 + fs3)

PATAR :

M mode/U mode

BE:

EEERE

FINFRENL:

Z FURASAL NV/OF/UF/IX

izl

rm REBANER:

. 3'b000: MIEEMBEHEZAN, RN EBCLHIES fnmadd.d fd, fs1, fs2, fs3, rne,
- 3'b001: MFBAN, XNNIPCEHIES famadd.d fd, fs1, fs2, fs3, rtz,

- 3b010: MAXLSFEN, WNMHPCHIES fnmadd.d fd, fs1, fs2, fs3, rdn,

- 30011 MIEXFEN, NHECHIES fnmadd.d fd, fs1, fs2, fs3, rup,

- 3'b100: FUEMAERN, XNMNASLHIES famadd.d fd, fs1, fs2, fs3, rmm,
- 3b101: ERER, AHIMZRE,

- 3b10: EREA, FEHPIZHD.
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- 3111 SFEN, RIBZREBHIFES fosr P m AIRRESAER, NMEPCHIES fnmadd.d
fd,fs1, fs2, fs3,

B

31 27126 25124 20/19 15414 12111 76 0
fs3 01 fs2 fsl rm fd 1001111

15.5.20 FNMSUB.D—YUEEZF R R AINGIES
Bk

fnmsub.d fd, fs1, fs2, fs3, rm

B1E:

fd « ~(fs1*fs2 - fs3)

FATIR :

M mode/U mode

RBE:

EEESRE

RIAREAL :

% SURZSAL NV/OF/UF/1X
W

rm REBAEL:

- 3'b000: FUEMEBEEBAN, XNRAPCHIES famsub.d fd, fs1, fs2, fs3, e,
- 3'b001: MERBAN, XNMNAVCHIES famsub.d fd, fs1, fs2, fs3, rtz,

- 3b010: MRAXFEN, WHAPCHFIES famsub.d fd, fs1, fs2, fs3, rdn,

- 3b011: AELFTEN, NNHEPTHIES famsub.d fd, fs1, fs2, fs3, rup,

- 3b100: MIEMAXEEZAN, NNAPCHIES famsub.d fd, fs1, fs2, fs3, rmm,
- 3b101: EREA, ASHMZRE.
- 3b10: ERER, FHPIZHB.

- 30111 BB, BREZLREBEHSES for PR rm ASRRESAEL, WNECHEIES famsub.d
fd,fs1, fs2, fs3,

BeEl:

31 27126 25124 20119 15114 12111 716 0
fs3 01 fs2 fsi rm fd 1001011

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 160



EI5E MRAREESAKE

F3 XUANTIE

15.5.21 FSD—WEEZREHIES

Bk
fsd fs2, imm12(rs1)

BRIE:
address<rs1+sign_extend(imm12)
mem[(address+63):address] < fs2[63:0]

HATIR :

M mode/U mode

BE:

FRIESIEXNFHARE. FHESHIEREE. HEESRE

Bl

31 25 i24 20:19 15:14

12

11

7

imm12[11:5] fs2 rsi 011

imm12[4:0]

0100111

15.5.22 FSGN).D—YUEEZRARSEANES

B

fsgnj.d fd, fs1, fs2
B1E:

fd[62:0] < fs1[62:0]

fd[63] « fs2[63]
PATINR :

M mode/U mode
RE:

FEESRE
FIAREAL :

P
BEeR:

31 25 24 20:19 15:14

12

0010001 fs2 fs1 000

fd

1010011

15.5.23 FSGNJN.D—XUEEZRASHRFEANES

B

fsgnjn.d fd, fs1, fs2

BITHR 13 ©2001-2025 [WMPXRHMEFZERLT] RS

161



EI5E MRAREESAKE

F3 XUANTIE

BIE:
fd[62:0] « fs1[62:0]
fd[63] « !fs2[63]
PATR :
M mode/U mode
BE:
EEESRE
FIAREAL:
x
BB

31

25

24

20:19 15:14 12 :11

0010001

fs2 fsl 001 fd

1010011

15.5.24 FSGN)X.D—XREEZRFSRITINES

B
fsgnjx.d fd, fs1, fs2
BE:

fd[62:0] < fs1[62:0]

fd[63] < fs1[63] ~ fs2[63]

HATAR :
M mode/U mode
B8
FEESRE
FIAREAL:
x
BRI

31

25

24

20:19 15:14 12 111

0010001

fs2 fs1 010 fd

1010011

15.5.25 FSQRTL.D—IUEEZAFAES

A
fsqrt.d fd, fs1, rm

BIE:

BITHR 13
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FisE WRAREESRE E:3 XUANTIE

fd < sqrt(fs1)

PATR :

M mode/U mode

RBE:

EEESRE
FIAREAL:

F RARTAL NV/NX
W

rm REZANER:

- 3'b000: FUEMEBEEN, NUAVPCHIES fsart.d fd, fs1, rne,
- 3'b001: AEFAN, WMADCHIES fsqrt.d fd, s, rtz,

- 3b010: MRATLFEN, NMHELCHIES fsqrtd fd, fs1, rdn,

- 3011 AIEXFEN, WNAENCHEES fsqrt.d fd, fs1, rup,

- 3'b100: MIERMKXEETAN, NRAPCHIES fsqrt.d fd, fs1, rmm,
- 3101 HRER, FAHMZRI,

- 3b110: HRER, AEHIMERI,

- b1 HMEBAN, RIFZREESESS foor P m ASRRESAER, WRAPCHIES fsqrt.d fd,

fs1,

Bl

31 25 124 20:19 15:14 12 111 76 0
0101101 00000 fs1 rm fd 1010011

15.5.26 FSUB.D—XUEEZ SRIEIES

EA:

fsub.d fd, fs1, fs2, rm
BRIE:

fd « fs1 - fs2
PATIR :

M mode/U mode
RE:

FEESRE
FIARESAL:

3F ERASAL NV/OF/NX
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WiEA

rmREBAER:

- 3'b000: FIEEBEEN, WREPCHIES fsub.fd, fs1, fs2, e,

- 3b001: MEEN, XRMEPCLHIES fsub.d fd, fs1, fs2, rtz,

- 3'0010: MAEXFEN, NNELCHIES fsub.dfd, fs1, fs2, rdn,

- 3b011: MIEEFEAN, WNEPCHIES fub.d fd, fs1, fs2, rup,

- 3'b100: FUEMABEEZAN, NEAPCHRIES fsub.d fd, fs1, fs2, rmm,

- 3b101: FRER, FHMZHB,

- 3b110: HARER, AREIMRD,

- 30111 BN, REZRRFHFES foor PR m ARRESANER, WNAVCHIES fsub.dfd,
fs1, fs2,

B

31 25 i24 20:19 1514 12 111 76 0
0000101 fs2 fsl rm fd 1010011

15.6 HiZ A-6 CIESAIE

AT 23t £906 SEHLHY RVC IESEMBAIEIR, BRIESNUEN 16 1, ESRENFEINFHT.

15.61 C.ADD—BRFSIEES

EA:
c.addrd, rs2
BIE:
rd < rs1 +rs2
HATAR :
M mode/U mode
BE:
x
W
rs1=rd!=0
rs2!=0
BRI

15 13i12i11 76 211 0
100 1 rs1/rd rs2 10
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EI5E MRAREESAKE

F3 XUANTIE

15.6.2 C.ADDI—ER S EIENMZEES

B\
c.addi rd, nzimmé

BRIE:

rd < rs1 + sign_extend(nzimmé6)

HATABR :
M mode/U mode
RE:
7
WA
rs1=rd!=0
nzimmeé!=0
BB

15

13

12411

2

000

rs1/rd

nzimm6[4:0]

01

\—nzimmG[S]

15.6.3 C.ADDI4SPN—iRIBEEHBRFSMNEES

B

c.addidspn rd, sp, nzuimm8 << 2

BRIE:

rd < sp + zero_extend(nzuimma8 << 2)

HATABR :
M mode/U mode
BE:
7
WA
nzuimm8 !=0
rd A RSFRNT:
- 000 x8
« 001 x9

+ 010x10
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FisE WRAREESRE E:3 XUANTIE

- 011 x11
. 100x12
. 101 x13
- 110x14
- 111 x15
Bt

15 13112 5i4 21 O
000 nzuimm8[3:2|7:4|0]1] rd 00

15.6.4 C.ADDI16SP—]Il 16 {E 37 BNEE kR IESHIES

Bk
c.addi16sp sp, nzuimme6 << 4
BIE:
sp < sp + sign_extend(nzuimmeé6 << 4)
TR :
M mode/U mode
BE:
T
EeR:

15 131211 716 2i1 O
011 00010 01

\— nzimme6[5] nzimer6[0|2|4:3|1]

15.6.5 C.AND—IR(I 5%

Bk

c.andrd, rs2
BE:

rd € rs1 &rs2
HATAUR

M mode/U mode
BE:

x
BB :
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EI5E MRAREESAKE

F:3 XUANTIE

rs1=rd

rd/rs1, r2 REBRAEZFERUT:
+ 000: x8
» 0017: x9
= 010: x10
« 017: x11
» 100: x12
= 107: x13
+ 110: x14
« 111: x15
BB

15 13{12i11 10

100 0 11

rs1/rd

11

rs2

01

15.6.6 C.ANDI—ILEN¥UER{MI5#5<S

BA:
c.andird, immé
BIE:
rd < rs1 & sign_extend(immé6)
HATIR :
M mode/U mode
BE:
T
W
rs1=rd
rd/rs1 ISR RS HFRUT:
« 000: x8
« 001: x9
+ 010: x10
= 0117: x11
+ 100: x12
« 101: x13

- 110: x14
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- 111 x15
B
15 13{12i11 10i9 76 2i1 0
100 10 rs1/rd imm6([4:0] 01
\;immG[S]

15.6.7 C.BEQZ—ETFBHIIES

Bk
c.beqgzrsi, label
BRIE:
if (rs1==0)
next pc = current pc +imm8 << 1;
else
next pc =current pc + 2;
HATIUR:
M mode/U mode
BE:
7
WiEA
rs1 R RFHERUT:
+ 000: x8
« 0017: x9
= 010: x10
« 017: x11
» 100: x12
= 107: x13
+ 110: x14
-+ 111: x15
SCHRESIRE label EH imms
52 BkEESEEA +2568 Mk 28
BRI

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 168



EI5E MRAREESAKE

F3 XUANTIE

15 13i12 109 7

6 2i1

110

rsl

Imm8[6:5|1:0|4]] 01

\— imm8(7]3:2]

15.6.8 C.BNEZ—AREZETFEBEHTIES

Bk
c.bnez rs1, label
B4

if (rs11=0)

next pc =current pc +imm8 << 1;

else

next pc = current pc + 2;

PATIR :

M mode/U mode
BE:

T

A

rs1 BB ERSFERUT:

= 000: x8

= 001: x9

= 010: x10

= 0117 x11

= 100: x12

= 1017: x13

= 110: x14

= 111: x15

SCREEFRIE label EH imm12
5SS BIESEE N £2568B Ml 2= )

B
15 1312 10:i9 716 2i1 0
111 rsl imm[6:5]1:0|4]| 01
\;imm8[7|3:2]
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EI5E MRAREESAKE

F3 XUANTIE

15.6.9 C.EBREAK—HKT=$5S

B
c.ebreak
BIE:
FENRREHEHANFLERL
HATABR :

M mode/U mode

15 13112411

100 1 00000

00000

10

15.6.10 CJ— TG EIES

B
c.j label
BE:
next pc < current pc + sign_extend(imm << 1);
PATR :
M mode/U mode
RE:
T
WEEA:
SCYRBEHRIE label EH imm11
BBk E A +2kB 28
Bl

15 13i12

101 imm11[10|3]8:7]9/5]6/2:0/4]

01

15.611 CJAL—EEHHREFREFES

BE:

c.jal label
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FisE WRAREESRE E:3 XUANTIE

BRIE:
next pc < current pc + sign_extend(imm << 1);
x1<current pc + 2;
PATR :
M mode/U mode
RE:
T
VA
SCREEHRE label B imm11
LBk EE A +2kB HiHE 28
BB

115 13i12 21 0!
[ oo1 | imm[11]4]9:8]|10]6|7|3:1|5] | 01 |

15.6.12 CJALR—HFB[HEFEFES

EA:

c.jalrrsi
BIE:

next pc < rsi;

X1€current pc + 2;
HATAUR

M mode/U mode
BE:

T
BB :

rs1!=0,

5L ML CE R 2N 4GB Ml =g,
Bt

15 13i12 (11 716 2i1 O
100 1 rsl 00000 10
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F3 XUANTIE

15.6.13 CJR—FFBYWEES

B

cjrrsi
BRIE:

next pc=rsT;
HATIR :

M mode/U mode
RE:

x
WiEA

rs1!=0,

BB EER £IB 468 MHE A,
EoE:

15 1311211

100 0 rsl

00000

10

15.6.14 C.LI—XEI¥UYEIXIES

Bk

c.lird,immé
BIE:

rd <sign_extend(imm6)
HATAR :

M mode/U mode
BE:

x
W

rd =0,
Eem:

15 13:12:11

010 rd

imm[4:0]

01

imm(5]
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EI5E MRAREESAKE

F3 XUANTIE

15.6.15 C.LUI—E{MZEIHUEERES

Bk

c.lui rd, nzimmé
BRIE:

rd <sign_extend(nzimmé6 << 12)
HATIUR:

M mode/U mode
BE:

7
WA

rd =0,

Nzimmé !=0,
BRI

15 13{12{11

2

011

rd

nzimm6[4:0]

01

animm6[5]

15.6.16 C.LW—ZN&KIES

Bk
c.lw rd, uimm5 << 2(rs1)
BRIE:
address « rs1+ zero_extend(uimmb5 << 2)
rd «<mem[address+31:address]
HATIR
M mode/U mode

BE:

MEIELEFIHREE. MBELSHRERRE

W

rs1/rd HBARSZERMT:
» 000: x8

= 001: x9

= 010: x10
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FisE WRAREESRE E:3 XUANTIE

« 017: x11
= 100: x12
+ 107: x13
= 110: x14
« 111: x15
BB :

15 13i12 10:9 7i6 5i4 21 0

010 rsi rd 00

Luimm5[3:0] ui|mm5[0|4]

15.6.17 C.LWSP—FifiMNEFIES

BE:
c.lwsp rd, uimmé << 2(sp)
B1E:
address « sp+ zero_extend(uimme6 << 2)
rd «<mem[address+31:address]
PATIR :
M mode/U mode
BE:
MBIELEXF IR EFE. MBFBLSHAERRE
WiEA
rd =0
ESR:

15 13:1211 76 211 O
010 rd umme6[2:0[5:4] | 10

|\uimm6[3]

15.618 C.MV—EB(EiXigS

Bk
c.mvrd, rs2
B4

rd < rs2;
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HATIR :

M mode/U mode
BE:

x
W

rs2 1= 0, rd 1=0,
BRI

15 13i12411 76 21 0
100 0 rd rs2 10

15.6.19 C.NOP—Z2J5S

Bk

c.nop
BIE:

TARIE
PHATINR :

M mode/U mode
BE:

T
BEeBN:

15 13i12{11 716 21 O
000 0 00000 00000 01

15.6.20 C.OR—IR{IF{IES

B

c.orrd, rs2
BIE:

rd < rs1|rs2
HATIUR:

M mode/U mode
RE:

7
WA
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rs1=rd

rd/rs1 B ERSFHFERUT:
+ 000: x8
» 0017: x9
= 010: x10
« 017: x11
» 100: x12
= 107: x13
+ 110: x14
« 111: x15
BB

15 13i{12i11 10i9 76 5i4 2 i1 0
100 of 11 rs1/rd 10 rs2 01

15.6.21 C.SLLI—X EI¥IBBABIES

Bk

c.slli rd, shamt5
BIE:

rd «<rs1 << shamt5
HATIR :

M mode/U mode
BE:

x
W

rs1==rd

rd/rs1!=0, shamt5!=0, shamt[5]=0
EeR:

15 13i12111 716 211 0
000 rsi/rd nzuimm6([4:0] 10

anuimmG[S]
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15.6.22 C.SRAI—M EIERARIES

Bk
c.srai rd, shamt6é
BRIE:
rd <rs1 >> shamté
HATIUR:
M mode/U mode
BE:
7
WA
shamt6 !=0, shamt6[5]=0
rs1==rd
rs1/rd WBRERSFHROT:
» 000: x8
« 001: x9
+ 010: x10
= 0117: x11
+ 100: x12
- 101: x13
= 110: x14
= 117 x15
BRI

15 13i12i11 10i9 716 2i1 0
100 01 rsi/rd nzuimm6[4:0] | 01

|—nzuimm6[5]

15.6.23 C.SRLI—IM BI¥BEBABIES

Bk

c.srlird, shamt5
BRIE:

rd <rs1 >> shamt5

HATAR :
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M mode/U mode
BE:
7
LR
shamt5!=0, shamt[5]=0
rs1==rd
rs1/rd WK RS ERUNT:
= 000: x8
« 001: x9
= 010: x10
= 0117: x11
+ 100: x12
« 101: x13
- 110: x14
= 117 x15
BRI

15 13i12:i11 10:9 7 i6 2i1 0
100 00 rs1/rd nzuimm6[4:0] | 01

\—nzuimm6[5]

15.6.24 C.SW—FFEES

Bk
C.SW rs2, uimmb5 << 2(rs1)
BRIE:
address < rs1+ zero_extend(uimmb5 << 2)

mem[address+31:address] «rs2

TR :

M mode/U mode
BE:

FRIEQIENFTNRRE. FHESHHNERRS
iEA:

rs1/rs2 RIS RFER|UMT:
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FisE WRAREESRE E:3 XUANTIE

- 000: x8
= 001: x9
« 010: x10
- 011: x11
= 100: x12
+ 107: x13
= 110: x14
« 111: x15
BeBA:

15 13:12 10{9 76 5i4 21 0
110 rsl rs2 00

\; uimmb5([3:1] \—uimm5[0|4]

15.6.25 C.SWSP—ZHREFMHIES

EA:
C.SWSp rs2, uimmeé << 2(sp)
BIE:
address < sp+ zero_extend(uimmeé << 2)

mem[address+31:address] «rs2

HATAR :
M mode/U mode
BE:
FRESIENFHORE. FHESHIERRE
EeR:
15 1312 7 6 2i1 O
110 uimm6[3:0|5:4] rs2 10

15.6.26 C.SUB—BRFSRIZIES

Bk
c.subrd, rs2
BIE:
rd < rs1 -rs2

HATAUR :
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FisE WRAREESRE E:3 XUANTIE

M mode/U mode
RE:
7
WiBA
rs1==rd
rs1/rd RIBRRSFERUT:
» 000: x8
= 0017: x9
« 010: x10
» 017: x11
» 100: x12
+ 101: x13
+ 110: x14
= 117 x15
Bt

15 13i12:11 10i9 76 5i4 2 i1 0
100 0| 11 rsl/rd 00 rs2 01

15.6.27 CXOR—IZ(IBHIES

Bk

c.xor rd, rs2
BIE:

rd < rs1 " rs2
HATAUR :

M mode/U mode
RE:

x
WA

rs1==rd

rs1/rd WBRERFERUNT:
= 000: x8

« 001: x9

« 010: x10
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F158 WRARERSARE

F3 XUANTIE

« 011: x11
= 100: x12
+ 107: x13
- 110: x14
« 111: x15

B

15 13i{12i{11 10!9 7i6 5

100 0f 11 rs1/rd 01

rs2 01

157 ¥R A-7 AIELFIR

RISC-v LI T —RIINMNIES, LT & 150 HREEE,

F15.1: BEELIIR

BREXFRIRFHES,

hiE< EHifiiES aX

beqgzrs, offset beq rs, x0, offset SERNEIZE
bnezrs, offset bne rs, x0, offset HERANED IR
blez rs, offset bge x0,rs,offset SESRNTFETEMRE
bgez rs, offset bge rs, X0, offset SERATETEHRE
bltz rs, offset blt rs, x0, offset S/ TEE

bgtz rs, offset blt x0, xs, offset SERATEE

bgt rs, rt, offset blt rt, rs, offset LR X F A Bk

ble rs, rt, offset bge rt, rs, offset RN FEF o B
bgtu rs, rt, offset bltu rt, rs, offset TRSHERRFH B

bleu rs, rt, offset

bgeu rt, rs, offset

RS UBNTFESTAZE

call offset auipc x6, offset[31:12] Bk#E aKiB-4GiB 22 [B)HY BRI 2K
jalr x1, x6, offset[11:0]
CSIC CS, 1S CSITC X0, CS, IS BRI S FEE TR S

csrci csr, imm

csrrci x0, csr, imm

BRIEH FEIRE 5 LI MLk

CSrs csr, rs

csrrs x0, csr, rs

BiEH HER P AL

csrsi csr, imm

csrrsi x0, csr, imm

BENIEHISFERR 5 AP XM LS

CSrw Csr, 1s

csrrw X0, csr, rs

S5 S =8 P XY LS

csrwi csr, imm

csrrwi X0, csr, imm

B HFRE 5 LI M s

fence fence iorw, iorw FENIMEEISES
j offset jal x0, offset HiEbEiES
FTI
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F158 WRARERSARE

F3 XUANTIE

Eisa-#&ER

hig< HitE< aX
jal offset jal x1, offset FiEF N sEEIES
jalr rs jalrx1,rs, 0 FiEFRESERNEESEFESES
jrrs jalrxo0,rs, 0 S FRIES
la rd, symbol auipc rd, symbol[31:12] I5S it mEiE S

addi rd, rd, symbol[11:0]
li rd, immediate BB KIMED NS HRIES | MLAIHMBIES

l{blh|w} rd, symbol, rt

auipc rt, symbol[31:12]
{blh|w} rd, symbol[11:0](rt)

4GB HHEZ=[ENEIES

mv rd, rs addird, rs, 0 HIRBEES
negrd, rs sub rd, x0, rs BHERMAES
nop addi x0,x0,0 =S

notrd, rs xorird, rs, -1 SHEHERES
ret jalr x0, x1,0 FiEFIREIES

s{blh|w} rd, symbol, rt

auipc rt, symbol[31:12]
s{blh|w} rd, symbol[11:0](rt)

4GiB it R B F IS S

seqzrd, rs sltiurd, rs, 1 HSHEB[N0E1ES
sgtzrd, rs sltrd, rs, X0, rs HSERKXTF0E15ES
sltzrd, rs sltrd, rs, rs, X0 HHERNTF0E118ES
snezrd, rs sltu rd, rs, x0, rs S5ERFH0E1IES
tail offset auipc x6, offset[31:12] SERAEENEFEFES
jalr x0, x6, offset[11:0]
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16 MR B XEKY RIEQSAIE

RTAREDENB RV32IMAC 5SS, 906 T EBLIM T HEXNIESE, A8 cache I59%E. ASE
&, UTHERESHMEMRER,
2 MXSTATUS.theadisaee A 0 BY, MITATBIERSETEIELIESRE.

161 Mi3% B-1 Cache IS AIE

Cache IELESLIM T XY cache BVIRIE, BRELMUEN 324, UTELSREXFHINFHES,

16.1.1 DCACHE.CALL—DCACHE 522 EETNIES

A
dcache.call
BIE:
clear BT dcache RIN, KA dirty RIME EE T —RFHE
HATAR :
M mode
BE:
FEESHERE
W
mxstatus.theadisaee=0, HITIZIELTEIEEESRE.
mxstatus.theadisaee=1, Umode THITIZIESTEIREESRE.

B

31 25 24 20:19 15:14 12 111 7 6 0
0000000 00001 00000 000 00000 0001011

16.1.2 DCACHE.CIALL—DCACHE 5 T EEINIES

Bk
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dcache.ciall
BAE:
B A dcache dirty RIME BB T—RhEFHE, TRAEERR,
HATRUR :
M mode
BE:
FEESRE
18R :
mxstatus.theadisaee=0, HITIZIESFLEIEEESHRE.
mxstatus.theadisaee=1, Umode THUTIZIEQTEIFEESRE.

Bl

31 25 :24 20:19 15:14 12 {11 7 6 0
0000000 00011 00000 000 00000 0001011

16.1.3 DCACHE.CIPA—DCACHE 5 F TRt it TR LI5S

A
dcache.cipa rsi
BIE:
& rs1 IR A FTE B dcache RINE [B MR FHEH L IZ R,
HATIR
M mode
BE:
FEESHRE
WE:
mxstatus.theadisaee=0, HUTIZIELFEIEEESIRE,
mxstatus.theadisaee=1, Umode FHITIZIELFTEIEIESRE.

Bl

31 25 24 2019 15:14 12 :11 76 0
0000001 01011 rsl 000 00000 0001011

16.1.4 DCACHE.CSW—DCACHE j5[R way/set f§MEIIES

B

dcache.csw rs1

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 184



Z165 MR8 XBY RIEOAE E:3 XUANTIE

BE:
2B rs1 hiEEHY way/set ¥§ dache dirty RIS @ F) T — R 17 4%
HATAUR :
M mode
RE:
FEESRE
WiEA

E906 dcache PR way ZHFEEX, rs1[31] 0 way 4883, rs1[s:6] W set fwt8, = dcache 7 32K BY, s
7913, dcache J 16kiB B, s 412, KLLSEHE,

mxstatus.theadisaee=0, HUTIZIELFEIFERRE.
mxstatus.theadisaee=1, U mode FHITIZIESTEIEEIESERE,
BB :

31 25124 20:19 15:14 12 :11 7 i6 0
0000001 00001 rsl 000 00000 0001011

16.1.5 DCACHE.CISW—DCACHE &R H T way/set I5MERIIES

B
dcache.cisw rs1
B1E:
28 rs1 IS EM way/set ¥ dache dirty RIS B2 T —REFHEHEBIZRR
HATABR :
M mode
RE:
FEESRE
WA

E906 dcache AT way ZHFEEX, rs1[31] 8 way 4Rt rs1[s:6] N set fmf3, 2 dcache 9 32KiB BY, s
7913, dcache J 16KiB B, s 912, {RIELSEHE,

mxstatus.theadisaee=0, HITIZIELTEIEEESRE.
mxstatus.theadisaee=1, U mode FHITIZIESFTEIEEIESERE,

Bl

31 25 :24 20:19 15:14 12 :11 7 6 0
0000001 00011 rsl 000 00000 0001011
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F:3 XUANTIE

16.1.6 DCACHE.CPA—DCACHE 58 IR bhit P RIS S

B
dcache.cpa rs
BIE:
% rs1 4 IBIbHEFR RS RI B dcache RIRE EE) T —RIF 4
HATABR :
M mode
RE:
FEESRE
WA
mxstatus.theadisaee=0, HITZIELSTEIEEIECRE,

mxstatus.theadisaee=1, Umode FHRITIZIESTTEIEEIESERE.,

BRI
31 25 24 20:19 15:14 12 111
0000001 01000 rsl 000 00000 0001011
16.1.7 DCACHE.IPA —DCACHE oI IB Mt P R RIS <
Bk
dcache.ipa rs1
BIE:
% rs1 R4 IR AL XS M AT decache FRITTTK
HATAUR :
M mode
BE:
FEESRE
W
mxstatus.theadisaee=0, HITIZIELTEIFEESRE.
mxstatus.theadisaee=1, Umode THITIZIESTEIEEESRE.
BRI
31 25 24 20119 15114 12111
0000001 01010 rs1 000 00000 0001011
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F3 XUANTIE

16.1.8 DCACHE.ISW —DCACHE T way/set I§ R ERIIES

B
dcache.isw rs1
BE:
TS E set F way BY dcache RIR
PATINR :
M mode
RE:
FEESRE

Wi8e

E906dcache AT way HHBEX, rs1[31] 8 way ZRi5, rsi1[s:6] 7 set fmiD, 2 dcache A 32k BF,s A

13, dcache A 16K BY, s /912, {KULSEHE,
mxstatus.theadisaee=0, HITIZIESTTHIEEXIBLER.
mxstatus.theadisaee=1, U mode THITIZIESFTLEIELIESRE,

Bel:

31 25 24 20119 15:14 12 (11

0000001 00010 rsl 000 00000

0001011

16.1.9 DCACHE.IALL—DCACHE T &I EIES

A
dcache.iall
BRIE:
TSR dcache &I
HATAR :
M mode
BE:
FEERE
WwE:
mxstatus.theadisaee=0, HITIZIESFEIEEIESEE.
mxstatus.theadisaee=1, Umode THITIZIESTEIEEESRE.

Bl

31 25 24 20:19 15:14 12 111

0000000 00010 00000 000 00000

0001011
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F:3 XUANTIE

16.1.10 ICACHE.IALL—ICACHE T2 ETiES

Bk
icache.iall
BRIE:
XA icache FRIN
HATIUR:
M mode
BE:
EEESRE
WA
mxstatus.theadisaee=0, HITIZIESFEIEEIE SRR,

mxstatus.theadisaee=1, Umode FHRITIZIESTTEIEEIESERE.,

LB
31 25 i24 20:19 1514 12 :11
0000000 10000 00000 000 00000 0001011
16.1.11 ICACHE.IPA—ICACHE JER IR it DUEE RIS <
Bk
icache.ipa rs1
BIE:
% rs1 AP IR AL XS M AT icache RIUERK
HATAUR :
M mode
BE:
FEESRE
W
mxstatus.theadisaee=0, HITIZIELTEIFEESRE.
mxstatus.theadisaee=1, Umode THUTIZIESTEIFEESRE.
BRI
31 25 24 20119 15114 12 11
0000001 11000 rsl 000 00000 0001011
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16.2 MR B-2 AFHIESAIE

AFESELNTRLESHT R, SFRIEIMNEN 20, UTHEIREXFRIUTHI,

16.21 SYNC—[EIF S

EE:
sync
B1E:
ZESRIEMFMEESHIZIESCRERK, BEMBHEILZESHRIA
HATAUR :
M mode/U mode
RBE:
FEESRE
ESR:

31 25 124 20:19 15:14 12 111 7 6 0
0000000 11000 00000 000 00000 0001011

16.2.2 SYNC.I—EHE=ES

A
sync.i
BE:

ZIESRIENFREIELSIZIESRRIK, BEMBIELIZIESHERIK ZIESRINE
K

HATIUR
M mode/U mode
BE:
FEESRE
EeR:

31 25 24 20:19 15:14 12 11 7 i6 0
0000000 11010 00000 000 00000 0001011

H}

16.3 MR B-3 EREZHIESAKIE

BERZEESHNBREZEHRTT R, SRIEQIMEN 324, UTESREXFZIINFHT,
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F3 XUANTIE

16.3.1 ADDSL—EHEFHR/BAAMIES

Bk

addslrd rs1, rs2, imm2
BRIE:

rd ¢ rs1+rs2 <<imm2
HATIUR:

M mode/U mode
BE:

EEESRE
EeR:

31 2726 2524 2019

15

14

12

11

00000 imm?2 rs2 rsl

001

rd

0001011

16.3.2 MULA—RENES

B

mula rd, rs1, rs2
BIE:

rd < rd+ (rs1 * rs2)[31:0]
HATIUR

M mode/U mode
BE:

FEEESHRE
EeR:

31 27126 25124 20i19

15

14

12

11

00100 00 rs2 rsl

001

rd

0001011

16.3.3 MULAH—IE 16 (U R MIES

BA:

mulah rd, rs1, rs2
BIE:

rd < rd+ (rs1[15:0] * rs[15:0])
HATIR :

M mode/U mode
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BE:
EXESRE
Bt
31 27126 2524 2019 1514 1211 716 0

00101 00 rs2 rsl 001 rd 0001011

16.3.4 MULS—RZERIES

BE:

muls rd, rs1, rs2
B

rd < rd- (rs1 *rs2)[31:0]
RATAUR :

M mode/U mode
RBE:

FEESRE
EeR:

31 27126 25124 20/19 1514 12111 76 0
00100 01 rs2 rs1 001 rd 0001011

16.3.5 MULSH—I{ 16 IR RFIES

Bk
mulsh rd, rs1, rs2
B1E:
tmp[31:0] < rd[31:0]- (rs1[15:0] * rs[15:0])
rd <sign_extend(tmp[31:0])
HATAR :
M mode/U mode
BE:
FEESRE
BB

31 27126 25i24 20119 15114 12i11 716 0
00101 01 rs2 rsl 001 rd 0001011
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F:3 XUANTIE

16.3.6 MVEQz—S1FE % 0 15%5S

Bk

mveqz rd, rs1, rs2
BRIE:

if (rs2 ==0)

rd < rsl
HATIR :

M mode/U mode
BE:

EEESEE

Bl

31 2726 25i24 20i{19

15

14

12

11

01000 00 rs2 rsl

001

rd

0001011

16.3.7 MVNEZ—ZHFFBIE 0 (BiXES

Bk

mvnez rd, rs1, rs2
BRIE:

if (rs21=0)

rd < rsl
HATIR :

M mode/U mode
BE:

FEESRE
BB

31 27126 25i24 20;19

15

14

12

11

01000 01 rs2 rsl

001

rd

0001011

16.3.8 SRRI—EHRARKIES

Bk
srrird, rs1, imm5

BIE:
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F3 XUANTIE

rd < rs1 >> imm5

rs1 RIEAE, EMBAGNRE LA
HATAUR :

M mode/U mode
BE:

FEESRE
BRI

31 26125124 20119 15114 12111

000100 0 imm5 rsl 001 rd

0001011

16.4 MR B-4 (VRFRIAE

VREESHMMOEERTT R, SREQNUERN 24, UTES

16.41 EXT—HEFESREENVEDNRSAT BES

R FRIRFHES

B
extrd, rs1, imm1,imm2
BE:
rd<sign_extend(rs1[imm1:imm2])
PATR :
M mode/U mode
BE:
FEESRE
il
&immi<imm2, ZIELXT AR
BB
3130 26125124 20119 15114 12111 716
0 imm1 0 imm2 rsl 010 rd 0001011

16.4.2 EXTU—HEHREEVENEHST BIES

Bk
extu rd, rs1, imm1,imm2
B4

rd<zero_extend(rs1[imm1:imm2])
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PATAR :
M mode/U mode
BE:
FEESRE
WA
&immi<imm2, ZIELXT AR

BeE:

31:30 26125124 20119 15114 12111 716 0
0 imm1 0 imm2 rsl 011 rd 0001011

16.4.3 FFO—uEI 0 I5S

A
ffo rd, rs1
B1E:
Mrst REMNFREXRE TR N, FREEd, IR rs1 RSN 0, WERNo0, 0
R rs1 DB, ERA 32
AT :
M mode/U mode
RE:
EEESRE
BB

31 27126 2524 20119 1514 1211 76 0
10000 10 00000 rsl 001 rd 0001011

16.4.4 FF1—IREHK 135S

B
ff1rd, rs1
BE:
Mrs1 REUFRERE— NI 18U, FEREEd, MR rs1 RS A 1, WERNo0, W
Rrs1ERNO, BIMITERN 32, BAd,
PATANR :
M mode/U mode
BE:

EEESEE

iThR 13 ©2001-2025 [HMPXRHERERAS] RRAE 194



Z165 MR8 XBY RIEOAE E:3 XUANTIE

BeEl:

31 27 {26 2524 20119 1514 1211 76 0
10000 11 00000 rsl 001 rd 0001011

16.4.5 REV—ZVEIFIES

Bk
revrd, rsi
B1E:
rd[31:24] «rs1[7:0]
rd[23:16] «rs1[15:8]
rd[15:8] «rs1[23:16]
rd[7:0] <rs1[31:24]
HATARR :
M mode/U mode
FE:
FEESRE
LR

31 27126 25i24 2019 1514 12111 7i6 0
10000 01 00000 rsl 001 rd 0001011

16.4.6 TST—LE4FH o MiXisS

BA:
tstrd, rs1, imm5
BIE:
if(rs1[imm5] == 1)
rd<1
else
rd<0
HATAR :
M mode/U mode
BE:
FEESRE

Eem:
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31 26125124 20119 15114 12111 716 0
100010 0 imm5 rsl 001 rd 0001011

16.4.7 TSTNBZ—=ZF15 R o Mif5<S

Bk
tstnbz rd, rs1
B1E:
for (i =0; i<4;i++)
if(rs1[8i+7:8i] == 0)
rd[8i+7:8i] = 8'hff
else
rd[8i+7:8i] = 8'h0
HATIUR:
M mode/U mode
RE:
EEESRE
ESR:

31 27126 25i24 20119 1514 1211 7i6 0
10000 00 00000 rsl 001 rd 0001011

16.5 i3 B-5 FEIRSAIE

FRIESIATHEFMRENT REX, SRESNUREN 24, UTHEIREXFEIRFHI,

16.51 LBIA—FPNBFSAY BEMILBIBES

EA:

lbia rd, (rs1), imm5,imm2
BRIE:

rd <sign_extend(mem[rs1])

rs1<rs1 + sign_extend(immb5 << immz2)
HATAR :

M mode/U mode

B»E:
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MEFELENFHAEE. MBELHEERRE. FEEIRE.

WA
rd ¥ rs1 ROJ4E%E
EeR:
31 27126 25124 20/19 15/14  12/11 716 0
00011 imm2 imm5 rsi 100 rd 0001011
16.5.2 LBIB—E Ml BIEFHMBRSAY BIES
B
lbib rd, (rs1), imm5,imm2
BIE:
rs1€rs1 + sign_extend(immb5 << immz2)
rd <sign_extend(mem[rs1+7:rs1])
HATIR
M mode/U mode
B8
MEELIEXNTFHARE. MBESHAERREE. FEESRE.
WA
rd ¥ rs1 ROJ#E%E
LR
31 27126 2524 20119 1514 1211 7
00001 imma2 imms5 rsl 100 rd 0001011
16.5.3 LBUA—FNMBLASY REMI BRIES

Bk
lbuia rd, (rs1), imm5,imm2
BIE:
rd <zero_extend(mem(rs1])
rs1<rs1 + sign_extend(imm5 << immz2)
HATAR :
M mode/U mode
BE:

MEIELENFIHREE. MBELSHRERRE. FEESRE.
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F3 XUANTIE

W

rd § rs1 AOIHEE
fEeRd:

31 27 126 25/24 20{19 15114  12i11
10011 imm2 imm5 rsl 100 rd 0001011
16.5.4 LBUB—EMItREFHMBLAST RBIES

B

lbuib rd, (rs1), imm5,imm2
BIE:

rs1<rs1 + sign_extend(imm5 << immz2)

rd <zero_extend(mem[rs1])
HATAUR :

M mode/U mode
BE:

MEELIEXNFIHARE. MBESHAERRE. FEESRE.
iR

rd M rs1 RAIHEF
o

31 27126 25/24 20/19 15i14  12/11
10001 imm2 imm5 rsl 100 rd 0001011

16.5.5 LHIA—RISAY B¥EFMB|EMU RILZES

B!
lhia rd, (rs1), imm5,imm2
BIE:
rd <sign_extend(mem[rs1+1:rs1])
rs1<rs1 + sign_extend(imm5 << immz2)
HATIR
M mode/U mode
B8
MEELIEXNFFHARE. MBESHAERRE. EEESRE.

W88 :

BITHR 13 ©2001-2025 [WMPXRHMEFZERLT] RS

198



£16E MR XKY BIESAE

F3 XUANTIE

rd ¥ rs1 ANOJHEE
B

31

27

26 25

24

20

19

15

14 12

11

00111

imm2

imm5

rsl

100

rd

0001011

16.5.6 LHIB—EMiit HIE¥FNBERFESMLT BIES

BE:

lhib rd, (rs1), imm5,imm2

BIE:

rs1<rs1 + sign_extend(imm5 << immz2)

rd «<sign_extend(mem[rs1+1:rs1])

HRATAUR :

M mode/U mode

BE:

MEFFELEMFHAEE. MBEELSHEERREE. FEESIRE.

B :

rd §1 rs1 RoJHEF
BSE:

31

27

26 25

20

19

15

14 12

11

00101

imm?2

imm5

rsl

100

rd

0001011

16.5.7 LHUA—¥FINFHEF ST BEMMIIFIEES

Bk

lhuia rd, (rs1), imm5,imm2

BIE:

rd <zero_extend(mem[rs1+1:rs1])

rs1<rs1 + sign_extend(imm5 << immz2)
HATIR :

M mode/U mode

BE:

MEIELEMNFHREE. MBEELHRERRE. FEESRE.

B :

rd ¥ rs1 ATJHEE
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e
31 27126 2524 20,19 1514 1211 7.6 0
10111 imm2 imm5 rsl 100 rd 0001011
16.5.8 LHUIBB—E I BEEZMBEF ST RBiES
Bk
lhuib rd, (rs1), imm5,imm2
BIE:
rs1€rs1 + sign_extend(imm5 << immz2)
rd <zero_extend(mem[rs1+1:rs1])
HATAR :
M mode/U mode
5E:
MEELIEXSFHARE. MBESHAERRE. FEESRE.
W
rd § rs1 AOIHEE
EeRd:
31 27126 25i24 20;19 1514 12/11 7i6 0
10101 imm2 imm5 rsl 100 rd 0001011
16.5.9 LRB—HFERBUFHMEFSAUYT BIES
Bk
Irb rd, rs1, rs2, imm2
BIE:
rd <sign_extend(mem][(rs1+rs2 << immz2)])
TR :
M mode/U mode
BE:
MEELIEXNFHARE. MBESHOERRE. EESRE
e
31 27126 25i24 20119 1514 12111
00000 imm?2 rs2 rsl 100 rd 0001011
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16.510 LRBU—SHFR/BMUFTMBEF ST BRiE<S

B

Irbu rd, rs1, rs2, imm2

BRIE:

rd «<zero_extend(mem[(rs1+rs2 << imm2)])
HATIUR:

M mode/U mode
BE:

MBEFELEXFHLBEE. MBELSHRERRE. FEESRE
EeR:

31 27126 25(24 20,19 1514 1211 76 0
10000 imm2 rs2 rsl 100 rd 0001011

16.511 LRH—EHEFR/RBMAAFST BEFMEFIES

EA:
lrh rd, rs1, rs2, imm2
BIE:
rd <sign_extend(mem[(rs1+rs2 << imm2)+1: (rs1+rs2 << imm2)])
PATAR :
M mode/U mode
BE:
MBEIELEXFHBEE. MBBLIHRERRE. FEESRE
E<m:
31 27126 2524 20,19 1514 12|11 716 0
00100 imm2 rs2 rsl 100 rd 0001011

16.512 LRHU—ZERBMULE/FST BXFMEES

Bk

Irhu rd, rs1, rs2, imm2
BIE:

rd «zero_extend(mem[(rs1+rs2 << imm2)+1: (rs1+rs2 << imm2)])
RATIR

M mode/U mode
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F3 XUANTIE

BE:
MEELSIEXSFIHARE. MBESHOERRE. FEESRE
fEeRd:
31 27126 25(24 20{19 15§14 12i11
10100 imm2 rs2 rsl 100 rd 0001011
16.513 LRW—HERBMUFMEIES
Bk
lrw rd, rs1, rs2, imm2
BIE:
rd «<(mem[(rs1+rs2 << imm2)+3: (rs1+rs2 << imm?2)]
TR :
M mode/U mode
BE:
MEELIEXNFHARE. MBESHOERRE. BEESRE
e
31 27126 25124 20/19 1514 12111
01000 imm2 rs2 rsl 100 rd 0001011
16.514 LWIA—F N E I BIBE<S
Bk
lwia rd, (rs1), imm5,imm2
BAE:
rd «(mem([rs1+3:rs1])
rs1<rs1 + sign_extend(imm5 << immz2)
PATAUR :
M mode/U mode
BE:
MEESIESFIHARE. MBESHAERREE. FEESRE,
AR
rd Ml rs1 ROIHEF
EeEt:
31 27126 25124 20i19 15i14 12i11
01011 imm2 imm5 rsl 100 rd 0001011
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16.5.15 LwiB—XEiit BIEF MBS

B
lwib rd, (rs1), imm5,imm2
BIE:
rs1¢rs1 + sign_extend(imm5 << imm2)
rd «(mem([rs1+3:rs1])
PATR :
M mode/U mode
BE:
MBEIELEXNFHAEE. MBESHAERREE. MBESTEEREE. FEESRE,
WA
rd ¥l rs1 ROJ4EE
BB

31 27126 25124 20119 15114 12111 716 0
01001 imm?2 imm5 rsl 100 rd 0001011

16.516 SBIA—FHEEEMILAIEES

Bk

sbia rs2, (rs1), imm5,imm2
BIE:

mem(rs1]«rs2[7:0]

rs1<rs1 + sign_extend(imm5 << immz2)

PATINR :
M mode/U mode
RE:
FHEEQIEXNFNEEE. FHEQSHRERRE. FEESRE
B
31 27126 25{24 20{19 1514  12{11 7i6 0
00011 imm2 imm5 rsi 101 rs2 0001011

16.5.17 sBiB—E it BiEFHEHEES

Bk

sbibrs2, (rs1), imm5,imm2
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BRIE:
rs1<rs1 + sign_extend(imm5 << immz2)

mem(rs1] «rs2[7:0]

HATAR :

M mode/U mode
BE:

FRIESENFNRRE. FRESHDEREE. FEESRE
Bems:

31 27126 25i24 20119 15114 12i11
00001 imm?2 imm5 rsl 101 rs2 0001011
16.5.18 SHIA—¥FIFEEMIE BIMIES

Bk

shiars2, (rs1), imm5,imm2
B1E:

mem[rs1+1:rs1]«rs2[15:0]

rs1€rs1 + sign_extend(immb5 << immz2)
RATAUR

M mode/U mode
RE:

BFHEEQIEXNFNEEE. FHESHRERRE. FEESRE
EeR:

31 27126 25i24 20;19 1514 12/11
00111 imm2 imm5 rsl 101 rs2 0001011

16.5.19 SHIB—Ell B¢ FEZ#iIES

BA:
shib rs2, (rs1), imm5,imm2

B1E:
rs1<rs1 + sign_extend(imm5 << immz2)
mem[rs1+1:rs1] <rs2[15:0]

HATIR :

M mode/U mode
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BE:
GREIESIENTHORE. ERIESHDNERRE. FEESRE
Bk
31 27126 25i24 2019 15114 12111 716 0

00101 imm?2 imm5 rsl 101 rs2 0001011

16.5.20 SRB—HEFR/BNUFHEMES

Bk
srbrd, rs1, rs2, imm2
BIE:
mem[(rs1+rs2 << imm2)] <rd[7:0]
RATAUR :
M mode/U mode
BE:
BFHEEQIEXNFNEEE. FHESHRERRE. FEESRE

g

31 27:26 2524 20i19 1514 12{11 76 0
00000 imm2 rs2 rsl 101 rd 0001011

16.5.21 SRH—HER/BMAIFEMES

Bk

srhrd, rs1, rs2, imm2

BIE:

mem[(rs1+rs2 << imm2)+1: (rs1+rs2 << immz2)] «<rd[15:0]
HATAUR:

M mode/U mode
BE:

BFHEEIEXNFNEEE. BHESHRERREE. FEESRE
Bt

31 27 (26 2524 20,19 1514 12|11 7i6 0
00100 imm2 rs2 rsl 101 rd 0001011
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16.5.22 SRW—HFEFRBUFZEHEES

B

srw rd, rs1, rs2, imm2

BIE:

mem[(rs1+rs2 << imm2)+3: (rs1+rs2 << immz2)] <rd[31:0]
HATIUR:

M mode/U mode
RE:

BFHEQIEXNFNEEE. FHEQSHRERRE. FEESRE
EeR:

31 27126 25i24 20,19 1514 1211
01000 imm?2 rs2 rsi 101 rd 0001011
16.5.23 SWIA—FIFfifEibht BiBES

EA:

swiars2, (rs1), imm5,imm2
BRIE:

mem([rs1+3:rs1]¢rs2

rs1<rs1 + sign_extend(imm5 << immz2)
HATAR :

M mode/U mode
BE:

FHEIEXNFNEEE. FHESHREREE. FEESRE
EeR:

31 27126 2524 20/19 15114  12]11
01011 imm2 imm5 rsl 101 rs2 0001011

16.5.24 swiB—Eii BEFFMHIES

Bk

swib rs2, (rs1), imm5,imm2

B1E:

rs1€rs1 + sign_extend(immb5 << immz2)

mem[rs1+3:rs1] «rs2
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HATAUR :
M mode/U mode
BE:
FHEQIEXNFNEEE. FHEQSHHERRE. BEESRE
BB
31 27126 2524 20119 15i14 12111 716 0
01001 imm2 imm5 rsl 101 rs2 0001011

16.6 iR B-6 MEEFRSMEBREERESAE

ALESHREEZRNBE BNEIREXBRERTT REX, BRESNUEN 321, UTHESRE
XFEIRFHES,

16.6.1 FMV.X.HW—XUEEZ R EERES

Bk
fmv.x.hw rd, fs1
BIE:
rd<fs1[63:32]
HATIUR
M mode/U mode
BE:
FEESRE

g

31 25124 20119 15114 12111 716 0
1010000 00000 rsl 001 rd 0001011

16.6.2 FMV.HWX—IUBEZREMBEHIES

BA:

fmv.x.hw rd, fs1
BIE:

fs1[63:32]«rd
HATIR :

M mode/U mode

BE:
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EXIESER
B

31 2524 20,19 15i14 1211
1100000 00000 rsl 001 rd

0001011

16.7 KYR B-7 hERINEIESAIB

AT PEIEMNNHRFTEST REX, SRIEQIMUEN 324, UTHEIREXFZIRFH
5,

16.7.1 IPUSH—HRBTINE B S
Bk
ipush
BRI
mem{[int_sp-4]~mem[int_sp-72] «<{mepc,mcause,Xn};
int_sp=int_sp-72
XnARIRA X1, X5-X7, X10-X17, X28-X31

1’ E MSTATUS Z1Z28 0 MIE i, {FRED MR

HATIR :
M mode
RE:
AEFEFHIENTHORE. REFHEHINERRE. FEESRERE
BB
31 25§24 20{19 1514 12111 716 0
0000000 00100 00000 000 00000 0001011

16.7.2 1poP— TN IES
BE:
ipop
B1E:

{mepc,mcause,Xn}¢<meml[int_sp+68]~meml[int_sp];int_sp=int_sp+72;mret

Xn KR A X1, X5-X7, X10-X17, X28-X31

HATIR :
M mode
BiThR 13
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BRE:
RAEMHIENTFHDREE. AENHFEEREE. BXESRE
BEoBR:
31 25i24 20i19 15i14 12011 7i6 0

0000000 00101 00000 000 00000 0001011
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17 R c N RN EHF T

NBERRFISERRBIED N NBRAEEFERE. NSRKARERESEFRA. NBIER
SELESESRE. ISRAREFRIPSESE. MSRIVTHSRSEREA. S8y REFR4E.

171 BB ERFFR4

1710 HNE RS Z7FSF (MVENDORID)

MBRAM N E RS S FER (MVENDORID) FET XHK cPu Y AR SER, BRRSERBEN
0X5B7,

ZEERNMNER 3217, FER[NESHOREV 8RN FE, BN B im My sER S2ER
IHEEHIEEIELRE.
171.2 RS ZH1FEE (MARCHID)

MR RN HESHFR (MARCHID) FETLEFZNEBES, 906 BRITHREX, EAEE,

ZHEEFRNMAER 32, FHERNEENRENF[EARE, BINFR B RNNFELSEED
BMESEBIFEESEE,

171.3 BEHXNESFEFEE (MIMPID)

MBRLXEHLNESHFR (MMPD) FE 7L ERZNEGHIIRES . 906 NERIREX, ER

i

£

4

ZHEFRNMER 32, FHERNEENRENF[EARE, BINFR B RNNFELSEER
BHESEBIFEESEE,

171.4 ZEHRSSE2E (MHARTID)

MBEXLRERSSHEFR (MHARTID) FHETLERRNEAERS ., 906 NERIHRENX, EAZEE.

ZEFROVUER 32U, FERNEERRENHFEARE, ISR H RN [EXSEAEN
BHM=SEIFEELIER.
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172 B RARERESFRA

17.21 HBERLEBRESFESE (MSTATUS)
MRER A IPRIRESHER (MSTATUS) FHE T ERENSER THRANSIES, AR
BERA. SREEDHERA. BEREHERTUS,

ZEEBRNMURR 320, SERNESHRENBERTES, BNENBERFRHMSSBAEES
BE, Z5EFE=0NEMERN ox1800,

31 18 {1716 15{14 1312 11{10 g8 1716 4i3i2 0
0 XS s | mep 0 0 MIE 0
MPRV — MPIE —
Reset 0 | 0| 0 | 0 |2‘b11| 0 | ol 0 | 0 | 0

17.1: PSSR L BRI F 1738 (MSTATUS)

MIE-HLERAE T £ /5 o B REAL :

ZHMEROB, DEIER;

HMERE, PEE,

ZUENEAT, CELERNNRENKES, ELERREFENKREN vPE HE,
MPIE-Hl 2R AR TR BB h i R REAN -

Z A TFRELCESRHANEERSEFE ME HE,

ZNENEAT, ELERBEHRERSEFNEE 1.

MPP-HLER IR R BB R AR SAL :

ZA A FRFLESEE AR E RS F AT RCRES,

4 MPP 9 2'b00 BY, RRLGERHBANFGERSEFFILTRFPEL;

Y Mpp A3 2011 B, RNLGEFRHANGERSEFAILTFNEES;

ZIHEM{ERA 2611,

FS-1F R FRRATSAL:

ZENERBEHZIRANEE, BTERERAEHNSESRURZRERSHERIRS.

- 2b00: TEFFRAEHSERNIREASTER, HOXESERRMRIEZELSRE;
- 2001 FREFHFERNZABASERLTNRLRT;

- 2010 FREFNSERNZABASERRTEN;

- 211 BAFARHSERAEIREASERESHIY;

ERRVRUT TZIHIRE N 2’001 HE 2'b10, BHERFETIRIEN rs i, EREH PR
SEREANOMRHE Fs E 2011 19F, RPN PERNRBEFREXSERNBER, BLEE
S E P ETARS 2 A O L B FE XX LT HTRTF

ZIEEAIE R 2000,
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xs-APEAFRY RIRSAL:
ZHNAEREEHFRNEEN, 906 BEEHAL N 0,
MPRV-7F E4FAR L :
Z MPRV 9 0 BY, AL VBRI RAP HIBOR B RE R

Z MPRV 1 BY, MNEFEFMHEIESL (load/store) EARYE MPP L thf7 A VR AUR IS BT b 0E
HARFNRIF IR

BRI YL SR AR IP UM R IR LR
ZNEMNENE,

ERIESE cLc =R T, MPp iLF] MPIE (T LLEIT MCAUSE S1E SR8 E,

17.2.2 HISSERALERESEGRTEFS (MsA)

R IERIESESTFRS (MISA) T 7B HINIESEEBER.

ZEESNMUER 320, FES[MNESENEEVH[EXRES, IV REX DM S LS
%E"%"O

E906 XIFHYIE S ELEMI A RV32IMAC, XTREY MISA Z1E2REM{E N 0x40901105, EREIIRENNIES
Z RISC-V EA XY (riscv-privileged)), (Document Version 20190608-Priv-MSU-Ratified )

E906 ATIFESHE B MISA HF2S, NiZSFER/HITEREATETAYE.,

17.2.3 HlSSER PR EEEFISESE (ME)

MR h e HFHEas (ME) BTREINESREREIT cunT hARE hE LR FERF .
ZEFROMUER 321, FERNEZERRENHFRA LS, ISR pOHESBIEEES

1
®E,

31 12 {11 110 gl7 6 413 12 0
MEIE MTIE MSIE
Reset 0 | 0| 0 |o ‘ 0 ‘0 | 0

17.2: YlEX P iR E eI FFE (ME)

MSIE-HL 2548 =B o B fsE BB -
0: HEMEX BT AR{ERE;
1: HESE G RrERE,
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MTIE-HL B8R T T B B8 h M (S AB AL -
0: HLERT T BT S ch BT R RS ;
1: BBt i B Pl EE,
MEIE-MER o T BB -
HMEE A 0B, SMERRETER, LEBEMMERR TIRERIM T P RTI5REE;
Y MEE A 1B, SMEBRBTER, LEIBERINFEER T oIS T IREE ;

LLMESEARE CUCAERE, BB MTVEC FEREE N cLCERX T (MTVEC.mode[1] 8 1'b1),
ZEFRBERE 0, 906 EEBE CLICET,

17.2.4 P BEXRER=EENFESE (MTVEC)

MEEXMSENSER (MTvec) BFRESERSERFNAOMLURPHESEREEZRFHA
Otk SHHEST,

EGEENNES 21, SEENESIREENSERTIES, NINBER S DBLERIEEES

==
FFBo

31 210
Base

Reset 0 IO

17.3: fIBELXREQSEIFEEE (MTVEC)

BASE-[] 2 E N :

mEREUIERT RERSERFAOMINS 304, BUEUHEAHHE 2'boo BTS2 R E R
SEFRADMLL,

ZNEMNENE,
MODE-[@ = A\ &1 :
24 MODE[1:0] & 2'b00 B, REMPEENSE—(FEF BASE Hullt{E A E NOMIL;

24 MODE[1:0] £ 2'b01 B, BE3{EH BASE it E AN O, BHER (BASE << 2+ 4 * il
D) BYEEAAOMIE, i ID APEKHEES,

EHEE cuc VBT, MODE[1:0] 371 2'b10 F1 2'b11 BB, AMERAZFHERNT, BEAO
It SRR 64 ZHRIF,

4 MODE[1:0] 2 2’b10 B, 1RE.

24 MODE[1:0] & 2'b11 B, cPU {EF MTVEC[31:6] << 6 {EA R FEHIIRSIZF A Ot HBKEHR T,
BHXEPRMERXT, cPuBESLER MTVT +4* thllf 1D AthiE, BRE PRFERS R AOMIE, H

BREEEZ N Ot TP B AR S R, FEEHREPRMER T cpPu {ER MTVEC[31:6] << 6 fEA T
W ARSSIZ P A\ Ot F Rk NIT, MTVT A RETIENSERE, & cucBRE TFE.,

E906 © MODE[1:0] B EEIRE N 3, THEARTIKE.
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17.2.5 HSEXEXEPHELFES (MTVT)

MR RSPHENFEFR (Mv) BFEEXSPHRSZEFOA DM,
ZEFROUER 321, FERNEZERRENHZRATES, NIENSRAMOHESEIREES
5%,

31 6 5 0
Base 0
Reset 0 0

17.4: NIBBEAXEPHEIFFER (MTVT)

BASE-[] EE {7 :

RMERIERTAETHAERAN, LERBLHEZEUMN LS PIHEMIHREESE
(MTVT+4* thifT ID) BEIREPHIRERPENPMRSERFADOMIEHBRERIT,

ZENFHEMENE,

173 HBRRARELESFRA

17.31 HSBEREIEZHZFEEE (MSCRATCH)

RN EIEFN HF2 (MSCRATCH) AT ESRERERSEFDPENIRINEUE, —RBRFEEN
S AR F TR EPAOBEE.

ZEERNMNER 324, FERNESHIREVRER LS, BIENSEX A REHESSBEAEEES

1
®E,

17.3.2 HBEASERBIERHFESE (MSCRATCHCSW )

MBIEXSEABIREED FFRR (MSCRATCHCSW) AT IMERSHEN TR P ITLIE. —RAERN, &
FAEBHSBAENEEIREY, STFF MSCRATCH B B A P BT Z BTAVRRE X A AR, SHiEHR%
HE, BVWERRSAE, ZEQEEUT:

csrrw rd, mscratchesw, rs1,

SLE/EN PR Z BT RE LA RHRIEI (mcause.mpp!=M-mode) B, #4T:
t=rs1; rd = mscratch; mscratch =t;

BUHRIT:
rd=rsl,

—RAEA:

csrw sp, mscratchcsw, sp,
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12.3.3 HERX P EEUERDFFEE (MSCRATCHCSWL)
HEER P ITEIEE DS 78 (MSCRATCHCSWL) A FINRIE A1 E R MRS E Y E0 7 P R I 69
1B, OIFF MSCRATCH 5155 RIBEE, ZIEIEBENT:
csrrw rd, mscratcheswl, rs1,
HEBBHANDRENEELIBDRIES ((mcause.pil == 0)!= (minstatus.mil==0)) #17:
t=rs1; rd = mscratch; mscratch =t;
BT
rd=rs1,
—RRAEN:

csrw sp, mscratchcswl, sp,

17.3.4 HSSER PirieFlsSE it FF8E (MCLICBASE)

BB PR EFIZENFFSE (McuBASE) AF@EZREIER cuc REBRFSES[H ML,

E906 D1 MCLICBASE & 4 NIEVE B A% [ pad_cpu_tcip_base[31:28] JRE, Bl MCLICBASE HNEREE R
{pad_cpu_tcip_base[31:28],0x0800000}, AT HE,

ZEFROMUER 321, FERNEERRENFEARE, NIFNSEXHRHBESEIEESR
r\l%"o

12.3.5 HREXRERFITEEE (MEPC)
NBEXSERFHHE (Merc) BFEHEREFNSERSERFE LN ERE MR R EEEE (8 rc
18). E906 X5 16 (UEIES, PCEMETNF, E MEPC MBEINEE, RS 31 (UASERKE,
FETRNNES 201, STERNESNESNBERTIES, DIENBERH THLSRIEEED

=
FFBo

17.3.6 P BEXREC=FF2E (MCAUSE)

MEEREEEESEE (MCAUSE) BFRERESENSESHHNES, AFERERSER DL
3 BB,

FEFRNONEE 321, SEENESHRENBERTIES, DIFNSEER B DHLERIEEES

"
58,

31 {3029 2827 |26 24,23 16 |15 12 i11 0
Mpp - Mpil[7:0] - Exception code
| L —minhv
Interrupt Mpie
Resetlo Jo [2b11]o [ o ] 0 | 0 | 0

12.5: NI BEXRESHOEFFES (MCAUSE)
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Interrupt- P BTARIC AL |
MY Interrupt LR 0 BY, RRMMES
H interrupt I8 1 0¥, RTRMEAR
ZREMERE,
MINHV- K & B B Bl a% 5 A

ATFERGEREREARTEDMAOMI, ELERMNREDHE, ZUSKES, M
IRER E P HBRSEF AOMILETE 0,

ZNEMERE,
MPP-HL AR TR B A DR ASAL

ZAL 9 MSTATUS.MPP[1:0] 895815, BNiES MCAUSE.MPP ¥4 51EE MSTATUS.MPP FE4EERIE R,
MPIE-H BRAR AR BE h MR B (L

ZAL A MSTATUS.MPIE BIR1R
MPIL-H Z& AR 4R B ch BT ST R AL

ZAREL IR HN DR RSIEF AT PR ELR, BDYE MINTSTATUS.MIL {38 M ZEiZ L, 1T
MRET f§& MPBTIREIBY, IR MPIL {3 1 & MINTSTATUS S1Z88 Y MIL {iZ,

RERMMNFEE, ZUFRFRAE,

BHIRBEAREDRT, Exception Code IR EE R EMNAEAT;
FEHIRIEZ DR, Exception Code 3RIRTPRTHI NIRRT,

Exception Code- R E [0 251 :
ELERHAREN, REQESHIKEMARERENDES.
AELEREET CUCEINE, Ay BA 124, &S 4096 1 Hlf ID SIER,
ZNEMERE,

BANRERESIIRIBESE £ 41,

17.3.7 HEBEXSSFP KO EMUEF P EEESFE (MNXTI)
RERZSERMED RN, ENRERT, YHLFESERTIHNRERS FIRBT WL
2% (MCAUSE.mpil) BY, BB ITIEIZZH 780 LUREN T —ohir A O #hE,

1B CSRRSI, CSRRCIIESIRIE MNXTI HFEeS, LIEESTTLURENT—dms&tit, HEMEEBA
MSTATUS 51788 :

LAMESRTTPUIEIE S MNXTI 122889 bit[3] 9 1 SESLINIZ B MSTATUS Z/78800 MIE L, B m{ERED BT,

HiE MNXTI HERREIFESEN, cuciEBEEX AEFLENB RPN OMIE, B MTVT[31:6]
<<6+4* i ID, EINEREEEHRPEIG, OWTAR:

MINTSTATUS. mil i 1% & A% E /I BB R P8 P BSR4 ;
MCAUSE.exception_code ¥R1& B AZERFLIE B R ETAY D,
i MNXTI HERREESE, REERPHNRGNT:

1. LERGTFNEER;
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2. AETEFPHRERS FREDEHMER (MCAUSE.mpil) ;

3. RPHAREHREDH,

HEMNXTI FERAEN, RMEEERSFFIHFTELE, GFNTERZ—:
1. #85E cLic BIRBFH/BLEN P,

2. BEHFHEAIBNPRIAERAT McAUSE.mpil, {BiZPRFREHEEEN,

LiF MNXTI BERREIER, REX MINTSTATUS.mil 18F] MCAUSE.exception_code 11T E#.

17.3.8 YN P UPIRASSFESE (MINTSTATUS)

31 24123 0
Mil[7:0] -
Reset 0 0

17.6: N BAE X P ETIRASSFEEE (MINTSTATUS)

ZSHERENIBRES cLcWHEE, RERIE,
MIL- 24 5 P BT S R AL
Z 18 A Ab 18 28 2 B AL T8 69 h BT B9 41 e

LA IBRR0G PBTEY, ZIE BN MRS IO P RTAI SR, HAIERZHIT MRET I8 N
BriRFZ 2 FIRE EY, ZLIBE$4E MCAUSE.mpil 3 L EiZA,

AR REN, ZUARERE,
ZNEMENT,

17.3.9 NBFBEXRERESFESE (MTVAL)

NBRAREREFFR (MVAL) BTRERARESHNEAKRR, LUHEERFENERN
B kil ==

ZHEFHRNMUER 32, SHERNEENRENFRATES, NIENSEX NN SBEAEES

ALy
8E,

17310 HBEXPEHESFSFESE (Mmip)

NB[RA D EFFFR (MP) BTRELESNPHFHERES, ZFEH[REE WCRATER
Yo HPWtFEFRREE, M SERDHIXNNALSEEN,

ZHEFHRNMAUER 324, SHERNEENRENFRATES, NIENSEXNDHNSSBEAEES
5%,

E906 LI T cLCc X, FULZFERENE, REEARTE,
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174 NBRARFRIPSFRA

NBFEXANFRIPSERARNAFRIPETREEXNEFSFFSR, £ rUEERNFRIPETRE
o

1741 HSEAYERFRIFEESFR (PMPCFG)

NBEXYERFRIPEESFH (Pvpcrc) BTEEVERFNIHENR, ik TEETR,
ZEFEROUER 32U, FSERNEZERRENFZRATES, NIFNSRA B OHESBIEEES

ALy
RE,

BANEHFEREXIESE VP £H5 75

17.4.2 HISEXYIEAFHIIZHTEEE (PMPADDR)

V3B YIENFEHILZHEFES (PMPADDR) ATEREVMERENSNERRAIULX(E,
ZEERNMURR 320, SERMNESHRENR[BERTES, BIEVNBIERFRHMSSBIAEEES

=1
RE,

BN SHEREXIESE VP £HI5 75

175 HlREARELESEFRE

NBREX MRS ERERTHEENSTENSEFS, ATRIUTERFETPNREESNESEHRE
R, MEREFEAZRITRFRA,

1751 H2SEXFHATHEEE (MCYCLE)
MBEXFRHEE (Movcle) BFEHLERELHTHNEARLY, HOBRGTFHRTRE (BT
WERS) T, MCYCLE SERHLSESMIBRNTAHBEEHE, S/ EHMI.

FBIHAH SRR N 64 0138, T2 RV32 IZEM T, 98 MCYCLEH Fll MCYCLE T /MBI S E R, XFINSE
BN IMRZEE BB S 32 ALFAME 32 A7 &R,

MCYCLEH 1 MCYCLE FINSES NI RE R 321U, FE[INESSORENZMER LS, EIEYI23E
R ADHEEHIEEIESRE,

BT HSREMERE,
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17.5.2 HESENRIKIESTHEES (MINSTRET)
MEEEXBIARISSITHEE (MINSTRET) B FEHEAMIEECLBARNIESE, MINSTRET SEESESS
ELRNRITBIEZIHE, SER—RIESZSFESEM 1.

BIKIESIHEIEE N 64 (U, TERV32fUZEMT, 7379 MINSTRETH 1 MINSTRET B MEFIFFRLM, X
A NSERD I FEFERINESIHEEENG 32 (U1K 32 1E4E.

MINSTRETH #[] MINSTRET BB NS EES MU R AR 3217, SHESMNEENREVREXTIES, BIIENES
BTG RHESBIEEESERE.

BRAESHHHREMENE,

176 HREXT BSFS[4A
17.6.1 ¥ RIRSSE2E (MXSTATUS)

31 30i29 23122 121 16 i15/14 {13 |12 11l10 9 0
PM[1:0] . j M

|
THEADISAEE PMDM PMDU

17.7: ¥ BIRESSFERE (MXSTATUS)

PMDU-F PR S A IE SHAR T KA
1'b0: AP TEMEN 4028 T UE R T
b1 PR T EHENITH RIS T
ZIMEMMERN 10, MBEXES,

PMDM-HLERAR TV A T E B8 FF X AL
1'b0: HlERE T TEMAMEN 4028 T UE BT
b1 RN T EH RN RS
ZIHEMERN 10, MBEXES,

MM-FEXS TR IRl i

b1 HAFNE LA, A2 LIRIEXFIHEEE, BRBE weakorder (S0=0)
KESZFRFEXIFTE, BESIESFTHEER#THRILE;

b0 HAFHEE MU ERS TR, ERIENFHARE;
ZEEMER b1, NBEXES,

THEADISAEE- XK RIS QSR MEREN
3 THEADISAEE 0 BY, HUTAIBZHKBEXY RESTEIFEESRE;
2 THEADISAEE 1 1 BY, ZERJUEERTRHBEENT BIEQE,
ZEEMER b1, NBEXES,
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PM-24 B S B RF AR TUA -
FRAEHFTB RN PUET, %188 2'b11 BPRLIRES ANERET, 2'boo RS AR ER.
ZIHEMNER b1, MBEELRIE,

17.6.2 FEHECESFFES (MHCR)

31 13 ;12§11 6{5 4 3 i2 1 {0
BT - BPE| RS |[WA|WB| DE| IE

17.8: BHEEZF2E (MHCR)

BTB-933Z B ARTM EREAAL :
HeBEN N, 2XEMRFNXE; HeEN 1N, SXBERMUFE.
ZEENMER 10, NBBERIES,

BPE-SLVFFU BR A IR B AL :
ZBPE N O BY, FUMBKEEXH,; =isreE 1B, FUNBEFIE,
ZEHENMER 10, NBBERIES,

RS- Hb IR EI IR B :
HRS A OB, REMXHE; ZrsA 18, REKFE.
ZEHENMER 10, NBBERIES,

WA-SREFEAEARIKE:

ZAULRRGIEEENIT Store 5L BEUIE cache TREKEY, BEELUIRE cache PAERRENEFIT.
2 WA 0BT, %4 cache /9 write non-allocate 123, BITEZHE cache TR ASIG R K HIEIE
EETMAEMEHBEIE cache A; 2 wa 1 8F, UE cache 79 write allocate 23, BI7E Store
ELEHRBIEUE cache RN S ZHKRNEIEEFTMRFR MBI EIE cache P,

ZEEAER b0, HBEXIES,
wWB-BREFS EIREN:
Hwe N 0B, R cache AZEEN; Hws N 18, R cache ATEIE,
ZEEMER 1o, HBEXIES,
DE-HiE S EEFIREN:
L DEN 0BT, HURE cache XH; ZHDER 18, %R cache R,
ZEENER b0, HBEXES,
E-ESEREFREN:
HIER OB, S cache XH; HIEA 18, 8L cache R,
ZEEMER b0, HBEXIES,
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17.6.3 RARESFEFS (MHINT)

31 21,2019 11 10 |9 0
| AEE - IWPE

p—
ICACHE_FIFO_EN

Reset 0 |0|0| 0 |1| 0

17.9: BRIREFERE (MHINT)

AEE-FETR R EERENL:

HAE N1, LERLTHRHREILFRN. BT Load ELNELSLFTENDLNAERE
BESREERARTME, LEBERNIT Load ESHSEERKE, BEESASTREHR
7. EEIREESRELERS, EARERSER, MEPCRRERXFFELLN DR ERN Load
E<LHPc, NMLIEHRE . Store BLAXFFRHRRE.

HAEE N OB, LEBLTIFBHRELEER, LEBEHNIT Load/Store IELHASEER
K%, BREIELARN Load/store I8 (£EMFRF ) B 5i% Load/Store I8 S THWRHE X MEY, T]
PAREHIT, HRXhDERREESEEELERS, WNHARERSERE, MEPCERTF
TKZ EX RPIEEFEHTHIESH P, A—ERZHIMAFHDHERZEFED Load/Store F5E
B P,

EETENE, BEAE BE AN 0, 4T Load/Store 15 E PMP IR AR LA SE AN FIH D) 5E
RRESRHRN. B4, ERHRREEIEELXT, vvaL SERNEREZBHRN, FER
FiFE IR NI RETRERET TR,

ZEEMER b0, NBEXES,
IWPE-ICACHE B& TR :
X 1wPE A9 0 B, ICACHE BTN ;
% 1wPE 49 1 BF, ICACHE BRFRIFF/S;
ICACHE_FIFO_EN-FIFO B SRR RE(L :
It bit 9 1 B, A FIFo BEEHRERBRSCET ICACHE BBEEN R,

17.6.4 TV EBREERSSESS (MEXSTATUS)

31 18117 |16 {15 98 {7 65 i4 3 201 0
- ] LPMD
SPSWAPE ‘ BUSERR—— ‘
SPUSHEN NMI_STS———————— WFEEN ‘
LOCKUP —— | EXPT_VLD  SOFT_RST

17.10: ¥ BEREEIRESER (MEXSTATUS)
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SOFT_RST-RGF-SME :

[0 SOFT_RST 5 2'b00 B, RRAFREFHITIRENL; [ SOFT_RSTE 2'b01 BY, RRBEENZ; [@
SOFT_RST 5 2'b10 BY, RIRFBEEMNENRS; [@ SOFT_RSTE 2'b11 A reserved,

ZEERIER 2'boo, PlBIERIES,
LPMD-lowpower = iE#

4 LPMD A 2'b00 B, TRfER wr 35S NRIEIR; 24 LPMD 4 2'001 B, TIR{ER wr 353
NXRER,

ZEENERN 2000, HBERIES,
WFEEN-wait for event T {E8E

2 WFEEN 8 1 B, 47 wri 3§ EFRA WFE IHEE, event T]DALRER, ShRT AT EZEEMERED
oJIREE; 2§ WFEEN 5 0 B, wrliESXEEH DT TIRER, MBEZEZE PR ER,

ZIWEMER 101, PBEENES,
EXPT_VLD-REE:
S EXPT_VLD A1 B, RRAER[FAFELIERS,
ZIMEMER 1o, HESEEXRIE,
LOCKUP-lockup B3 :
S Lockup A1 B, RRLCESF[HNBERTS.
ZIMEMER 1o, HEEXRIE,
NMI_STS-NMI B
2 NMI_STS 9 1 B, FRAIBERHAN NM1 LIRS,
ZIWEMER 1o, HESEEXRIE,
BUSERR-BUSERR & :
Z BUSERR W1 B, RRLER E—REENRENBUSERR BE,
ZIWEMER 1o, HBEXES,
SPUSHEN-CH B B 5 FR A% FF KA -

ZALA 0 BY, NMERETEH BRI EARNE; A8 1 1Y, EREEHBEERTE, M DR, &
HIRHLIIT—55 IPUSH 18,

ZIE AR b0, HEERIES.
SPSWAPEN- E 1 o B A {1 #6840 -

ZALA 0 B, AEBEB R PRI TIRILE; 2N 1 BY, (EREB B PETARTIRIE, HIASS o
EhTEY, B¥ mscratchcswl HFERBEB A sp FFR. F 0 BPEHAMSEM: SmimeA
0,

ZIHEMER 10, NBERES,
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F178 WRANBEXEHSHER

17.6.5 S{UititiER"E57F2S (MRADDR)
ZEFESRATIER cPu EARIZhitit, cru ENEIMMILHREZERNIEE, ZSFHRNXATFHRE

'8, HSRRARIE,

17.6.6 NMIKRZSZHTFEE (MNMICAUSE)
3130 ({29 28 27 i26 12 i11 0
NMI_VECTOR
1'b0 NMI_MPIE
NMI_INTR NMI_MPP
1711: NMI RS ZHFEEE (MNMICAUSE)

NMI_VECTOR:
{R7E NI Il B2 BF MCAUSE P exception code Zf7=5H91E

NMI_MPIE:
1277 NMI [ iz B MSTATUS PN MPIE 12288018

NMI_MPP:
127 NMI I 7 BY MSTATUS A MPP 17220918

NMI_INTR:
{272 NMI I Rz BT MCAUSE A INTR 12280918

0

17.6.7 NMI R EREFIEEE (MNMIPC)
ZEFERMURA 20, NENSEXTES, BFPFEX T HRZSERSMEAIELESER.

PC

31
1712: NMI R ERFEIHHEE (MNMIPC)

17.6.8 LIER/BSHFESE (McPUID)
LA IEERISHFSE (MCPUID) FE T IERES(EFES, HENERTFREABRE,

177 BH/ERFEFRE (5REHENHEE)

1721 EIRK/EIRAN A 28 EFESFIE (TSELECT)
Bt B IRt & BRIk RS FER (TSELECT) AFAES MK (trigger) ZEEH—, LUETT—SX
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31

SELECT

Reset

0

0

1713: i BB & 25 iR S 78S (TSELECT)

SELECT - id /1B Al A& 28k 42
CEREETER/ BIEMASRRES, fll, BEEE 2 SHASSE, SELECTBA ox2,

177.2 B /EIRAE ZSHIESERE 1 (TDATAT)

31 28 27 26 0
TYPE DEMODE DATA
0x2 (mcontrol)
Reset | OxS (itrigger/etrigger/icount) 0 0
1714: BiR/EERMABLEIESEFR 1 (TDATAT)

TYPE - B BRAUA SR AL BIEIZ

- TYPE=2, FRRHFIARAREEA meontrol;

- TYPE=3, RAZHAIARARREEN icount;

- TYPE=4, FRRHAIARAZRERA itrigger;

- TYPE=5, RNZHAIARKRREEN etrigger,

E906 SZRFAAP LB ML &R 25 ©

1. mcontrol AR 88, TYPE ZERIEEL A ox2;
2. itrigger/etrigger/icount T EC B i A& 2%, TYPE FERTIACE A 0x3. 0x4, 0x5, ENI{EN 0x5;

DEMODE - 1251 /1B Brfil & S4B 7738 123 (TDATA1/TDATA2/TDATA3) ISR

- & DEMODE A 0 B, FIHERANFER TUBNBIR/EIRARA SRR S 78,

- 2 DEMODE A1 BY, (NIEHEX o] A NI B IR R B EUIRS 7.

DATA - B /B IR & SRR F 728 1 1264

DATA FERIVERE X TYPE RE (BAHEIREINSE RISC-V External Debug Support & 5.2 7\
)
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1773 ER/ERALASZEIESESE 2 (TDATA2)

31 0
DATA

Reset 0

1715: iR ERMAE BEIESESE 2 (TDATA2)

DATA - iFid /B IR & 33 IR S 1788 2 4R
BFiEEfAE, BREXHTDATA1 B TYPE FERRE,

177.4 B /ERAA S HIESESE 3 (TDATA3)

31 26 25 24 18 17 21 0
MVALUE MSELECT 0 SVALUE SELECT
Reset 0 0 0 0 0

17.16: BN IE ML SR IB S 78S 3 (TDATA3)

MSELECT - fill & 25 2845 X A & ILBC I 41
- 2 MSELECT A 0 BY: XA A=V &R AR ITE

- Y MSELECT A 10 : HHZEX AT FEES (MCONTEXT) SHt LSV 8 W B LA EHE (MVALUE)
HEEN, ZMAE ARSI TINES,

MVALUE - L% s3 L3RR 0 R & RS 4R
AFREFZLRNNBEXABHIE.

SSELECT - iR BB R AP EA N A LR EH

- ZSSELECT Mo BY: XA RBHRAFENRN S LA

- HSSELECT A1 B SBRAPRANBEFFSR (SCONTEXT) SHAREBRAFRARNSRELE
(SVALUE) 1HERS, ZARA 28 o] AT QIR 3RS Rt T ITEC

- Z SSELECT A 2 BY: 2 satp FHFHRT AsD FERNESMARBRAFREXASLELIE (SVALUE)
MBS, ZiAR 0TI BT,

SVALUE - fill & 288 4 PR A B TR #4E
AFREFELRENBRAFPEINEHIE,
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1225 AR ERMEREERSTFR (TINFO)

31 1615 0
0 INFO

0x100 (mcontrol)

0x111000 (itrigger/etrigger/icount)

Reset
1717: KB AL R ERFESE (TINFO)
INFO-ZR/RIZALR 28 IS AR

bitin] 9 1 3= 1% Af & 28 TDATAT B9 TYPE FEROJEL B A n,
ZESERIIFHMER ML RS
1. mcontrol & 58, INFO #EAEIELL U 0x100, F=7% TDATAT B TYPE RERRAERN 2;

2. itrigger/etrigger/icount O] EL B A& 28, INFO #EAEIELL 9 0x111000, R/ TYPE FEXTECE N 0x3. 0x4.
0x5,

177.6 A/ ERRflA 2312515 EF88 (TCONTROL)

31 9:8 7,6 a4 3 2 0
0 MPTE 0 MTE 0
Reset 0 0 0 0 0

1718: AR /IEIRAA 25424 5728 (TCONTROL)

MPTE - Hl 258 R SR ERE 4D
HANBERR S/ PILIBRFE, B8 vTe BETEH MpTE &,
MTE - YRR Uik A& R (R REIZ I
- HMTE N 0 BF: MEAITHRITHE breakpoint B E HIARAL B ARV BER ALK ;
- HMTEN T MARIUENSFEMA.,

HEANEERSE/ PELERERRN, BB VTEE o; MIBEXEE/DHLERFRER, E4
¥ MTE B9 MPTE HY1E,

1777 HBEXANESESE (MCONTEXT)

31

MCONTEXT
0

Reset

17.19: Y BERXNEZHESE (MCONTEXT)
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MCONTEXT - 2 EX A

BRI RETT LA NFFER context, 5181 /1B BRfitl & 23815 251728 3 (TDATA3) 0 MSELECT
5 mvaLue, oJRARSfLARER ENESET context THLA ,

1.8 HEXSF84

17.81 PXEXZFHSRETFF2E (pCsR)

31 28:27 16i15:14:13{12{11 10: 9 8 6i5 4:3:12{1 0
XDEBUGVER 0 | CAUSE 0 PRV
EBREAKM —J L STOPTIME L STEP
EBREAKS — STOPCOUNT —— NMIP
EBREAKU STEPIE MPRVEN
Reset Ox4 0 0

17.20: HIHRABHSRSHFE (pCsr)

XDEBUGVER:
- 0: RBARXRS

- 4 BERERSR, BEILRASZHF riscv debug spec v0.13.2
<15 BRARESR, EIXREFAARZF riscv debug specv0.13.2
EBREAKM:

- 0: HLEET THIT ebreak 3§L T4 breakpoint B&

- 10 HBERX THAT ebreak I8 L HAFINER

EBREAKS :

- 0: BRAPER THAT ebreak I8 74 breakpoint 25
- 10 BRAPBERER THAT ebreak I8 HANEIRNER
EBREAKU

- 0: AP THAT ebreak 3§L 754 breakpoint B 5

- 10 APBERXTHAT ebreak 152 A RINER

STEPIE:

- 0: FERESIRIXAYIL IR op AR 0E Sz o B

- 1 AR SIRI AL R o 5 o

STOPCOUNT:

- 0: FIRHARN TR N R E R I
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< 1 FHEN TR NIRRT EL, B8 MCYCLE M MINSTRET
STOPTIME:

- 0: FIEHERN TREEZAEH IR EE T
- 1 EIEREL TR AR IR R T
CAUSE:

- L RRHANBRELHRE R ebreak FELHHAT

- 2: BRENBIRER R E R MR SR A

- 3 FRREANBRERNRERBSFIEER

- 4 BRENBRERNRERELSFIXER

- 5. RRENBIRER N REREMFIXBER
MPRVEN:

- 0: MSTATUS 7728t MPRV FERTEIINAE T k3K

- 1: MSTATUS HfF=8H MPrRv ZEREFIRER B, LE[RIE verv FRA Mpp FRIIRELE
FEMIEEIRS R

NMIP:

- 0: RRLIEIRPAEFE NMI il
- 10 FRAKCERIRPHIT N BT
STEP:

- 0: BESHRAE

-1 REESEHER

PRV:

HNEIEERE, SLIERHEREREA Pry; BHIBIEREIRIE PRV ZERIZ B IRESFT
LRV AUR T

17.8.2 FAHNEREFITEEE (prC)

DPC[31:0]:

HNRHEE, BT —FESHNMIES A orc; BEFHAZENE, LEB[M orc RIRTF
B HEFF IR BRIE AT

17.8.3 FEXER ITNEIEFHF7EEE 0 (DSCRATCHO)

DSCRATCHO[31:0]:

EH EATFRARFESLER R BHNEIERE,
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17.8.4 ERER IFNHIEED SR 1 (DSCRATCHT)

DSCRATCH1[31:0]:

EH EATRARASLESRZ BRI,

179 ARY BSFESA

1790 ZEIBAXEEASESS (MHALTCAUSE)

31 413 0
MHALTCAUSE
Reset 0 0

17.21: ZHIBRREEZSFSE (MHALTCAUSE)

MHALTCAUSE: $ERHANRRENNERE

- 2 MHALTCAUSE A9 1 B : RRHNFHER HRE R ebreak 5L BT
- 3 MHALTCAUSE A 2 B : RREANBHERHRE R iR SHMA

+ = MHALTCAUSE 4 3 Y : RRHANBIHENNRERRZBELSEHIEKR

- 2 MHALTCAUSE A 4 B : RRENFEERHNRER R B L FHIEK

- 3 MHALTCAUSE A9 5 B : RRHANFEERHNRRRSEMIFHIER

+ = MHALTCAUSE A 8 Y : RRHANBIHEINRERZ RS REHIBEK

17.9.2 ZEBREEFF2E (MDBGINFO)

MDBGINFO[31:0] :

AT SHEHHCREESZNERESR.

179.3 XA X BirtitieRE5E:E (MPCFIFO)

MPCFIFO[31:0]:

IR/ Bk IE < B B ARl
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18 fif% 0 PRIV HI F 7=

APEAEHSEREEZRENSFERNS4CRNSFR

1811 FRBERIVKREFFE (FFLAGS)

FRARERIRSEERS (FFLAGS) B FRIRHIIRSSHERS (FCR) NEREERAEMEY, BFAEXR

18.1.2 FRIEFEEANERSFESE (FRM)

FRBESENGER (FRV) BEREFIREFFRR (FR) NEANRREIRY, APRATTUERE

(=]

S,

18.1.3 FRBHIREZFFSS (FCSR)

FREFIREEFSR (FR) BTFERFRNEFERRMENE S,
ZEFROMUER 3200, ZE5EHREARIAMILIES,

31 87 5 i4 0
Accrued
Exceptions(fflags)
NV | DZ| OF |UF| NX
Reset 0 0 ofojofo|0O

18.1: FRBEIREZFSE (FCsr)

Rounding
Mode(frm)

NX-JERHRE:
HNX=0 B, REFEIERHRRE,
YNx=1 B, FEERHREE.

FRXENIERHRER EEE7s4 FREEX R E, MIE MHINT ZH7E88 Ae (IR FIERENIERS
ﬁﬁ#l% o

UF- TR E:
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HUr=0 Y, REFETHRE,
U1 B, FETHEEE.

oF- bt &
Hor=00f, RAFELRR
Hor= B, FELERRE
pz-fRo BE:

Hpz=0 Y, RETERORE,

Hoz=1 8, FERORE,
NV-EBUREHRE

SNv=0 B, REFELTVRFHEE.
HNv=1 B, FEEBURMEHEE,

RM-FART
% RM=0 B, RNE ZAET,
S RM=1 B, RIZEART,
% rRM=2 B, RON EAER,
% RM=3 B, RUP BAET,

X RM=4 B, RMM BT,

B B BEE N,
LIPS
BRILEFEN.
BELFEN.
BRIEZN.

18.2 MR p-2 AFPEASEHIHHSESA

APEABHTHSEFRNMNSEA SRS ERNRERBRE, FRERUSE F41 40 /N5,

18.3 [tk p-3 APRAFRT BIRSSEFHRE

18.310 FAFPEAZRY BIEHFFE (FXCR)

APBRIERY RIEHISFS

(FXR) ATERT RBEAXNZEREERERM, AFPENTEE,

31 27026 24023 {2 615 14 13 2 11 o
RM FE|NV| DZ| OF | UF| NX

DQNaN
Reset 0 0o o] 0 [o]oJolo]ofo

18.2: AFPEAZERY BIEHIZFFRE (FXCR)

NX-JERBHRRE:
FCSR X R4S B9 B 5T ,
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UF- TR
FCSR X Rz AYBRET
oF- FitRE:
FCSR X Rz B9 BR ST,
pz-fR o BE:
FCSR XY R AYBREY
NV-TRBHRIF R
FCSR X Rz AYBRET
FE-ZREHE R
SEEI—NMEREFERER, ZUBKEN .
DQNaN-H#itH QNan A4 :
% DQNaN A 0 B, HHEHEHE oNaN {BER Risc-v MIERIE E{E, B ox7FC0_0000,
2 DONaN 73 1 B, IHEHHEY oNaN {ER IEEE754 FRE—E
RM-FNE
FCSR X3 A B BREY
Xt NX/UF/OF/DZ/NV/RM (I B S R(E S B BFAIITE FCSR HFRR L
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