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QingKeV3 WAbHE =S FM

V1.2

i BA

IR V3 RIIMAIEERETIRME RISC-V i5 SRR, BHEY 32 (LB MCU AR, ZR7I

£13E V3A, V3B, V3C, Hrh V3A I35 RV32IMAC #R/EIE S & R, V3B, V3C i RV32I

MCB #RAEHR 5

FREBEXESCEY R W, HXFHARRFEMBEUHIRRE, RILzH, EFHFEGEK (HPE) |

feRply (VIF) |« BEHSE/REERED . 35 “WFE” 5SFHEIE.

R
B LM RV32IM[AIC[B]
MK 3
FPU N Fr
2T BRSO SN
Hh i X HEFEAERNRIL 256 M ohl, XiFfRpHT
B ER RAN I 2 REHERX
YIIBAFE R Y
RINFEER SRR AR EREIRARN, F 33 WFI A0 WFE BERR 50
I'E’iES X
Wik B/WEAREO, FERISC-VIFIK
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F1E B
SR V3 RV IEEEFE V3A, V3B, V3C, BRIIZEBRENAIFEFEE—ENES, EFH

EREREF 11,
F=1-1 EB V3 AL TR S b

P RN | R e TR O
o b1 H"E hE | Rk o &S X
S g S | EEH (XW) %
V3A RV32IMAC 2 2 4 3 g4 X X
V3B RV32IMCB 2 2 4 3 it /364 J X
V3C RV32IMCB 2 2 4 3 it /364 J 4

i BIERGRIES IR —RIEH R, KRR IRRH

1.1 {55

B V3 R IR B EARER RISC-V 18285, FAMNIMEXIEAISE RISC-VEERE
MEESEF M. RISC-VIBESERMEE, THEHUIZIT, TUIREBARMEKRH#HITRIENAES,
FR V3 AIBERZHFUNTIESET B!

® RV32: 32fiZEt), BAFHFHRMIER 32
TRERGEE, BE NI EEEES
TR FEMBRILIES
YHEFEFES
XHF16 L“LEéﬁ
s IHRHIRIERS
W: BYRFE

e 6 6 06 0 O
T o > = —

TIAEFIRIEN 16 (IEHEIES

A 1 TEESZIFHFIESERENE, AXasEk 1-1;
2: HiH—HIRERBEE, R XWFE, 1SN FEYEHES c. Ibu/c. lhu/c. sb/c. sh/c. |busp/
c. lhusp/c. sbsp/c. shsp, {EFRTEZETF MRS #iFF5e Z HIZHMA T AiE;
3:V3B THMUMF (64bit)FIZEN— 1N F (32bit) I§SFIM P LLER (64bit) FHEER—1F(32bit)
£, BMMERGEASEERHARIE RS fiEss s Rie o T Ri%;
4: V3B/C XX FFAFHENIES, BIKER AR EERH AR E WRS 4iE 5 s RIZHAI T Bk,

1.2 HFR4

RV321 #E x0-x31 £ 32 NFHFFH, B RINALIHEF “F’ R, BIREZSEEEEH. fERV32
i, BNEESYA 26, TFR1-25)5 7T RV32I WHEERNXEREIR.
= 1-2 RISC-V H5EHE

e ABI & FR ik FiE&
x0 zero fEREL 0 -
x1 ra 1R [E] #h ik Caller
x2 sp XigEt Callee
x3 gp eIk -
x4 tp ZIZIeE -
x5-7 t0-2 IG5 Caller
x8 s0/fp RTE T E A/ TE Callee
x9 st REESEH Cal lee

1
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x10-11 a0-1 RS ¥ /REE Caller
x12-17 a2-7 e Caller
x18-27 s2-11 REEGFR Cal lee
x28-31 t3-6 &} 25 77 25 Caller

&Rt Caller BHEEAMAZTIENREZEEHRE, Callee BHEAWATRERFTZEFESR.

1.3 FFER

FRoff RISC-V 2B IE=FFAUER: M SER, MEEX. BAEK, % 1-3 fim. He
MR AL MRS, MR AEEIMAER. FEAFTASE RISC-V 51U ZERMAFR
EXHY, BPAIERISC-VESLSENREBTEH.

% 1-3 RISC-V ZR#45i4ER

Ymb5 2R L
0b00 B PR u
0b01 BEEHER S
0b10 =B =B
0b11 MR M

R V3 R IE SR L IFEH P AR -
o HlEF/IEN

MEERBERESNR, 2R TREFA UG ERIEFHFKESEFFSE (Control and
Status Register,CSR) , [ERTLEEMBiACIFAARMIEIIXE . EBREALTHHERT, H
PIT mret (H12BENIREIES) IREFS, RYE CSR H 1788 mstatus (HBEXNREFER)
MPP {i, # MPP=0b00, MR HH R FHNAFEN, MPP=0b11, MILRE{REBHFRRN .
o HFIRERN

BPRERXEERENR, ZERXTREEHRIRER CSR FEHR. BAEREL PR, &k
HESHBAPERERNIEAVSER, LBREMHE.

1.4 CSR H17:%

RISC-V Z2#sh E X T —Z%I CSR FF8S, ATEHIFMIZFHMAIERNEBITIRTS. XL CSR EH
ANEE A 12 (bt RIEZS[E), AT R 4096 MNEESE. HAFERSMAL CSR[11:101RENZEE
E2HNIEE PR, 0b00. 0b01. O0b10 TWRAIFIES, Obl1 FR{XiF. {FMH CSRI9:8] ALK E X AT LA
18)iZ 5 R R IKEF R, ZEFE 1-3 PEXHFPUERITR . FIF V3 AL IEEESLIAY CSR &F
HEHRIFNE 8 E.
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F25 BE
F% (Exception) #lfl, BIZ&FAIE “AIEEITEM" B9LHl. FR V3 RIIBAIRRFER
—PREMNFES, EBLEFEHERNNSIA 256 MRE. HAXERSHPERR, MLEBFEBRE
i Rz AL 38 7 B RN P T 1

2.1 RERE

FPERXERENIE P, MABERNBEHTAZR BN, MAEREEHTRERF, FEFERH
WTALIBRFER, AIBSTEREIREZAIEEMIERF. T XAKE, PRBEREN—8s. BERHILE
HRFPETERFEATUIBIN SRR ERE S FES ncause KREF. EHF mcause[31]4 interrupt
B, BATFRFFESENERRTIITEEZERE, mcause[31]=1 R IFHT, mcause[31]=0 R~ AE
H. mcause[30:0] AR EHRIL, ATERREETENAEKERRFPEHHES, WTRAR.

7+ 2-1 V3 A S R & R

interrupt RERD F®/ 8% SEEREA
1 0-1 - =8
1 2 BHEL NM1 B
1 3-11 - =8
1 12 BHRELS SysTick Bl
1 13 - =&
1 14 EE7 L el
1 15 - =B
1 16-255 BHEL SNER BT 16-255
0 0 Ek7 &4 it AR 5F
0 1 EkZ e SihnliE iR
0 2 EE:7 EEIES
0 3 [E5 =
0 4 GE7 Load 515 R HEA 3355
0 5 EEHmES Load 5§41 Ei5 1=
0 6 Eki7 Store/AMO 3541/ F7 itk S 5 5F
0 7 EBHEDS Store/AM0 151/ fFiE iR
0 8 EkZ APER TR RAH
0 11 EkZ MR TR R

R FL” RIEWLUEREM R —FPITHIES, BlIN—5K ebreak 5 ecal | 5%, BX
PITEIZIESHISMAEANRE. "R REFTREMENTRERES, BRRELRERMNES
PC EERREARR. HpW “BiHRDS" RERERERILIEHE MR —FESRAR, X
FIESHITZRRVIRE, BlanshaReIch . M “IEBEHE LS —RIETEBHEMEIX —FESHLF,
BURERRFIESHIT T —HFHITHERVRT, HlminE#EiR. HiDEFHIFERE, MAERLE
N—RAS—EFHNEER, MBRERNTES, ENBHIANFERREN, MAERESENT
TIRENES, TEBHREN.

2.2 EANRE

HEFELERBTERES, FERMER, MAAENFEHEDE. EHCERNEGHITAT
ARSI T -

(1) EEHAEFR, BRRITFE PR RE.

SERPERBHNOEUE RS SXNBFENOEUEFFSE mtvec BX, mtvec[31:2]F
X T RELPUTR AR, mtvec[1:0]EX TABRHHIFTUFR, & mtvec[1:0]=0, AR
EHPEERZE—AO, BAEFELPUEET, @ mtvec[31:2]E XA E MU HIT. BIEETH

V1.2 3 WH'
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MRBIFIRAP BT, FEED mcause FFREIE, HEDAAIE; Zmtvec[1:0]1=1, FEFMPETE
REEREN, BXENFEMPEEITRS, RIFEPERS*4 HITHIRTS, X% FE DT,
#1a mtvec[31:2] B XHE b+ h BT 4R S+4 1T, PEIRERLFMR—FBEE EHERAIR R
H1E<, ATURHMES.

(2) BHCSRE 778

UHANREL PR, RALERSENEHERXRL CSR FE:HE, BENNSEARERESFES
mcause  HlEFHER FE 5 FF25 mepc W BZERXN R EE ST ER mtval HEEXRESFESS mstatus,

® F ¥ mcause

WMETFNA, #FARENPEE, HERMIEFTHNFEMELPHNRS, RETLUEEIZE TS
EEES|EFFHERESF WP EAIRIE, E0%E 2-1.

®  F il mepc

FREEXIRE BB P EHMAIERSAIR U RTFE mepc F. FAIAHLE BES TG, &
HBNEH mepc EHNHANEE|FERAIES PC E, HPEBIT—ZMMITHIES PCE. FEHF
WrAbIRLERfE, MAIERFEAEGRFENEERRE UL, B2 ETAALE BERIT.

BESIENZ:
1. mepc B—NAIEAIEMF 7R, WKEBALUERIZE, KEMERIEEIFEITH PC HEsHIER
BHE.

2. BR4E e, BIRERREZFFS mcause [31]=1 B, mepc HI{EFEH A D EIET T —&RMITH
#54 PC {&.

MEAEFEN, REREZTES mcause[31]=0 AF, mepc H{EEMALRFTERIES PC E.
XS EIRER, MREZEFER nepc WEIRE, TRGELEMITZAHITEZTENES, LTS
FEE. BERNGEBEEFRER, TTUEK nepc WEAT—ZAITIESHERBIRE. FnFk
11X ecal | /ebreak 5|EEF &, IR ER, HT ecal | /ebreak (c. ebreak 5 2 F¥) K 4 FH$S,
BT R EE IR mepc BI{E Y mepc+4 (c. ebreak Jg mepc+2) [F1R [EIBIA] .

® FEifimtval

HFEANFEMDEE, BEEEEEFH mtval BWE, ZERASIESENE. ZE—HKE:

1. MREMEF A ENRE, BHSBRENFMESFZIHRIAMIEEN mtval .

2. NRBIEEIESSIENEE, BHSZIESHIESHIBEN ntval,

. MREEHMLASIEMNEE, BEHESEE S PCEREA mtval,

4. FTFHEMEHRE, BHIE mtval BFIEIRHA 0, BI40 ebreak, ecal | IHELSIENRE.

5. NPT, NS mtval BUEIRA 0.

® Fif[mstatus

HENFEMPETET, FHSFH mstatus PRJFLE(L:

1.MPIE BEFT AN R EMPERIAMIE E, REMPEERG, WIEBFIRE MIE,

2. MPP B AN R ERP TR TR, REMPUIERG, WPP ATk E < FTAVHEIRIER .

3. BR V3 A IS T HI B IR TR EIRE, H#ANREMFEE, MEFASHEE.

(3) EFMAIERFNERN
REFEMBEE, MOEFSIURA W EHANFRN.

2.3 RENERH

EANFEH TG, HMLERN ntvec FEFEHREXHMILEFRANITIEF . SEME—ADOR,
MALIEEE M mtvec[31:2] E X BIEMUE AL ER— R BREEHE S, HMENIT. WHFEM PRI IR E
AJRYE mcause [31]HIEHETSEEHIZZRFRETE, BREROFIEREHREFRERE A
hitf, HEITHENAIRIE.

LA AR S*4 HITRBR AR, BHEEDREPHAESHEZENERRNAER
FPETE AN OtbhE, FHPEERIT.



http://wch.cn

QingKeV3 AL IEEF AR http://wch. cn

2.4 RERN

SENTELERFTRZE, FENBRSEFDRE . EAFENDEE, MLERHRAAE
REANFER, FEMPEOLEBENFZEXT TR, SFEREREMDER, FEEM nret
EOHEITIRE . HERT, RALIERERTE S BRIITIITRIRIE:

® PC#E£TRE H CSR H 7785 mepc HU{E, BIM mepc RIFHIIES MU LT IRINIT. EEIER

B IRTER AT mepe HIRFEHRIE.
® i CSR F 7732 mstatus, MIEPRE I MPIE, MPP B TIRE Z BTAOM AL IR ES A UIE R
BN FERW I IE TR TE 2-1 ik
2-1 RERNIEREE

- “mret”
—| Exception Handler |—>—| PC=mepc, Then running |

mepc

mcause

Main —CXception gy, Update CSR Update CSR

mtval

mstatus

—| Machine Mode(Update Privileged Mode) | —| User Mode(Update Privileged Mode) |
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% 3 E PFIC 5hlfissl

BR V3 HAESEARBRIT T —IPMAREBREPEIZHIZE (Programmable Fast Interrupt
Controller, PFIC) AIEEFEAEMNMNRE 256 N HlH. HAEl 16 NMEEAMLIESRSAIB P, HR
RINERRHT, BlE AT R 240 MR, HETHHFNT:
240MNNERR T, BANPENEREE MM M A FFERIZHINL, EERIRESA
ARIZZRTPEIRE, RARERESR
FEREPEFELIS, BHEEEKNRE, RABHEXRREIR, THESHHE
1B %%k (Vector Table Free, VIF) mRlfla N #H], 4F&AI4RIEEHIAFHrE St
I RSB EERS, PEIEHIRE S IFHIRABREREFEHEHRENE, BEATSE% 1-1;

hEF R R EREE R TR 3-1 Fik.
® 3-1 REMPEEER

H®S MER bt E4 ik
0 —_ —_ —_ —
1 — — — —
2 -5 ElE NM | AT s o
3 -4 & E EXC S g
4 — — — —
5 -3 EE ECALL-M ML 22 4R 3K [
6-7 - - - -
8 -2 ElE ECALL-U FA PR3 B Hh i
9 -1 EE BREAKPOINT W 25 [3] 98 o
10-11 - - - -
12 0 AR SysTick B4 E Y 2 B
13 - - - -
14 1 QL SWI A R
15 - - - -
16-255 | 2-241 | TEHEE External HhERFRBG 16-255
Interrupt

sE: ECALL-M, ECALL-U, BREAKPOINT %5 3 & EXC BYE2EE, R{EHS{E, V3B/C FigH ML HHF,
V3A L =P O FI EXC 2.

3.1 PFIC HFE4A

F< 3-2 PFIC FHiFss

2 7 1E) 3 ik e %Y SHiE
0xE000E000
PFIC_ISR RO K BERAS H 728 0x00000000
_ISRx —OXEOOOEO1C I FEREIR S F FES x X
0xE000E020
PFIC_IPR RO TR S 2 15 2E 0x00000000
- ~0xE000E03C RIS S5 x X
PFIC_ITHRESDR 0xE000E040 RW TR RERESFRS | 000000000
TESUREEEES
PFI1C_VTFBADDRR 0xE000E044 RW RARAEEIGUE 785 0x00000000

JE: ARXT VA B

V1.2 6 WH'


http://wch.cn

QingKeV3 {2032 25 F

http://wch. cn

i 2 77 58
PFIC_CFGR 0xEO00E048 RW ﬁ?LﬁgEEiZ%ﬁ?ﬁt; 0x00000000
JE: (XXT VA BE
PFIC_GISR 0xE000E04C RO FiT e FIREEFES 0x00000002
VTF il 1D L B S5 15 28
PFIC_VTFIDR 0xEO00E050 RW N i EEE;Z?T?Et 0x00000000
JE: (XX V3B/C B
0xEO00E060
PFIC_VTFADDRR RW VTF da itFEFE | 0x00000000
_ X —OXEOOOE0GC R x RS FF32 X
0xEO00E100
PFIC_IENR wo KT RE IR B SRS 0x00000000
_ X —OXEO00E1 1C FH{FEREIRE S 78S x X
OxEO00E180
PFIC_IRER Wo {5 BE S PR B 1758 0x00000000
_ X _OxE000E19C h T EREBIRF FRE x X
0xEO00E200
PFIC_IPSR Wo # LR E ST 0x00000000
_ X —OXEO00E21C PRI E FTFeE x X
0xE000E280
PFIC_IPRR Wo e SE S B 1728 0x00000000
_IPRRx —OXEO00E29G R ITER BT FEE x X
0xEO00E300
PFIC_IACTR RO S51FS 0x00000000
_ X —OXEO0OE31C P EEIRSF FRE x X
0xEO00E400
PFIC_IPRIOR RW LR R L R R 0x00000000
_ X —OXEO0OE43C FET LR E S Fas X
PFIC_SCTLR 0xE000ED10 RW RGIH|S 1R 0x00000000
JE: 1.NMI, EXC, ECALL-M, ECALL-U, BREAKPOINT ZXiA £5E;

2. ECALL-M, ECALL-U, BREAKPOINT }y EXC £9—FH1E2 ;
3.NMI, EXC. ECALL-M, ECALL-U. BREAKPOINT 3f#FchBFEic;ERRFIR ERIE, T XIFHBT{EEE

SERRFIR ERIE,
BEEREANT:
BRSSP ETER RS FER (PFIC_ISRC0-7>/PFIC_IPRCO-7>)
2R 7 1E) 3 ik e %Y SHiE
EPr—'ﬁ 0_31 1% '{klb\%ﬁ%ﬁ’ V3A
3 32 NIRAHLIn], FR#n | 000000000
PFIC_ISRO 0xE000E000 RO
- X *mﬁ EIRTS V3B/C :
SE: NMI FDEXC Btih (F5E 0x0000032C
R8T 32-63 (FREIR S EH 7S
PFIC_ISR1 0xE000E004 RO 0x00000000
- X :H: 32 /\’{kn..\LL X
kT 224-2 BERESH
PFIC_ISR7 0xEO00E01C RO fELﬁ 5 1 i 0x00000000
Hy 7N 32 A'{klh\{l
¢momﬁiﬁuéﬁ%
PFIC_IPRO 0xE000E020 RO 4 32 NRESHLIN], FiR#n | 0x00000000
¢mMﬁiﬁu
Fhl 32-63 FERRSEFFS,
PFIC_IPR1 0xE000E024 RO 0x00000000
- X 3t 32 MRASEL X
¥ 244-255 REHF
PFIC_IPR7 0xEO00E03C RO il EERSHE 0x00000000

2%, 1L 32 MRFEAL

.2
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A F TR A TR AP IR E RS P ETREERTS

rhB{ERE I B RN EBRE 738 (PFIC_IENRCO-7>/PF IC_IRERLO-7>)

B

i 1) St ik

11 1]

iR

ShE

PFI1G_IENRO

OxEOQOE100

Wo

T 0-31 FREIR B S 525,
H 32 MgENfIN], AT
Wr#n (FEEIRE

SE: NMI FOEXC BRI\ (EBE

0x00000000

PF1C_IENR1

OxEOOQE104

Wo

Rl 32-63 [FREIR B T 7T,

H*3R2MREM

0x00000000

PF1C_IENR7

OxEOOOE11C

Wo

rhif 224-255 [FREIRESF
28 H32MEEN

0x00000000

PFIG_IRERO

O0xEOOOE180

Wo

Fli 0-31 fFBE BB 728,
3# 32 NERLLIN], ATFH
Wi#tn fE8EEMR

JE: NMI D EXC T E1R1E

0x00000000

PF1C_IRER1

O0xEOOQE184

Wo

HRlT 32-63 FREE IR T FRT,

32 NERAL

0x00000000

PFI1G_IRER7

OxEOQOE19C

Wo

Rl 244-255 (FEEEBRSE
22, 132 NMEMRAL

0x00000000

P4E % 17 25 F T (£ BE AR BEFE R AY B

hEHERIREMERETERE (PFIC_IPSRC0-7>/PFIC_IPRRLO-7>)

=L

i1 18] st ik

18]

R

ShifE

PFI1G_IPSRO

0xEOQ00E200

Wo

R 0-31 ERIE B S 7R,
H 32 MgENfIn], AF
Wr#n $EACIRE

0x00000000

PFI1C_IPSR1

0xEO00E204

Wo

rhif 32-63 #Ei2IR B H178E,

H 32 MREM

0x00000000

PFI1G_IPSR7

O0xEQO0OE21C

Wo

rhif 224-255 ERIBESE
8, H2MEEM

0x00000000

PFI1G_IPRRO

0xEOOOE280

Wo

it 0-31 B RF 72,
$ 32 NMERMLIN], AT
Wi#n FEEIBIR

0x00000000

PFI1C_IPRR1

0xEOOOE284

Wo

thikF 32-63 S ER B 1788,
3 32 ANERRAL

0x00000000

PF1C_IPRR7

0xEOOQOE29C

Wo

rhif 244-255 i ERSE
2B, 332 NMERI

0x00000000

LML IERERERAPERES, BT P ESERERRE, ML, f&H Rl

.2

8

WH
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ARG ER, BREEmL.

BT ERES S HFRE (PFIC_IACTRC0-7>)

ZW i ie) i ik iia) E1pey SN{E
Rl 0-31 BB IR S S 7758,
PFIC_IACTRO 0xE000E300 RO H 32 MRESALIN], TR | 0x00000000
Wr#n IEFEIT
th#7 32-63 HIBRIRESEH 78S,
PFIC_IACTR1 0xE000E304 RO 3 30 MRS 0x00000000
thiff 224-255 BUERSSE
PFIC_IACTR7 0xEO00E31C RO . 0x00000000
- X S 32 MRAH g

B PETEA—EIIRSGL, SFENRER, ZARER, & nret IBREG, ZAHEFER.

hB R S R MR S R A ZFERE (PFIC_IPRIORCO-7>/PFIC_ITHRESDR)

B

i 1) St ik

11 1]

i P

ShE

PFIG_IPRIORO

0xEOOOE400

RW

T 0 A RECE

V3A:

[7:4]: HRAERTHIL
ERELRE, kithL
EEEHE, bit7 AL
[3:0]: {xE&, BIEHNO

V3B:

[7:6]: RARI=HIL
ARELRE, TG
HRERE, MRS,
BEREZATFLERRFH
[5:0]: fRER, BIEARO

V3C:

[7:5]: tRScRITHIAL
ERELHRE, kithl
ERERE, YRS,
BRIk ERELFHT
[4:0]: {xE&, BIEANO

E: WERHEHD, L
RYE, F—1EMERF
B & EIRT AR, AT
SR EHI T

0x00

PFIG_IPRIOR1

O0xEOOQE401

RW

FET 1 RERIRE, ThEERE
PFIC_IPRIORO

0x00

PFI1C_IPRIOR2

O0xEOOQOE402

RW

T 2 ERIRE, ThEER
PFIC_IPRIORO
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PFIC_IPRIOR254 OxEQOOE4FE RW HT 254 LTRRE, TE 0x00
[E] PFIC_IPRIORO

PFIC_IPRIOR255 OxEQOOE4FF RW T 255 (LSO E, he 0x00
[E] PFIC_IPRIORO
FHF LR R ERE
V3A:
[31:8]: 1REE, EBlEAO
[7:4]: HEKRHE
[3:0]: {RE&, BlEAO
V3B:
[31:8]: 1REE, EBlEAO
[7:6]: HFEKRHE

PFI1C_ITHRESDR 0xE000EQ40 y | 1501 REE, EEHO 0x00
V3C:
[31:8]: 1REE, EBlEAO
[7:5]: AR HE
[4:0]: {REE, BEEARO
JE: LR E = FER R,
L FEHETHITHEBR
SR, ZE5FHN 0 B,
FRIFHESFEEL.

hEAC E & 785 (PFIC_CFGR)
ZW 7 1E) ik Wis) Ei:pe SHE
PFIC_CFGR 0xE000E048 RW FHELE S5 0x00000000
ZEFRNX VA B, HEAUEN J9:

i £ i ik ﬁ;‘
SR ARIFBEEHIGNL, FERPEANENAR
SiFE)FRIREREA GRS, IEEBIREE RN 0.

[31:16] KEYCODE WO | KEY1 = OxFAO5; 0
KEY2 = OxBCAF;
KEY3 = OxBEEF,

[15:8] Reserved RO | fREB. 0
ZGEN (FEENKEY3) . BEE 0.

7 SYSRESET Wo ) . 0
518%, 50X,

PFIC #IRE{L, BEhE 0,

6 PF I CRESET Wo : . 0
518%, 50X,

5 EXCRESET Wo | FEFREIERFR (LS5 NKEY2) . 0

V1.2 10 WH’
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518%, 50X,
SEhEERIEE (FEBNKEY2) ,
4 EXCSET wo |TTTETE . 0
518%, 50X,
NMI FEfERFR (B£Z BN KEY2) .
3 NMIRESET Wo X . 0
518%, 50X,
NMI FEfiEREIEE (FI$E SN KEY2) .
2 NMISET Wo X . 0
518%, 50X,
FET R EFREITH
1 NESTCTRL Ri 1: XH; 0: ;FTHF (EIEBANKEYD) . 0
AR RIS -
0 HHSTKCTRL Ri 1: XH; 0: ;FTF (EIEBANKEYTD) . 0
FEE/RREESERR (PFIC_GISR)
2R i ie) btk sl Eipe SN{E
PFIC_GISR 0xE000E04C RO Fir e FIREEFES 0x00000000
HEAENR:
i AR s 7% SNE
[31:14] Reserved RO | 1=E5. 0
LT IER R BLTFHERT:
1: SERT;
13 LOCKSTA RO 0
0: IEPERTES,
F: Z XY V3B/C BEL
LUTER R BL T EINRE:
1: RS
12 DBGMODE RO 0: AETHRHAS, 0
F: Z XY V3B/C BEL
R ERE:
1: {EREFHT;
11 GLOBLIE RO 0: %k bl 0
F: Z XX V3B/C BEL
10 Reserved RO | REB. 0
LUAIREE P TFiER:
9 GPENDSTA RO 0
1: B; 0: &8,
YT RE B P EHINIT:
8 GACTSTA RO 0
1: B; 0: &8,
LR EHRERTS:
0x03: 28 2 KhlTH;
[7:0] NESTSTA RO | 0x01: 551 R rhitfh; 0
0x00: RBEPEILAE;
Hiftb: RAJREIER .
fkrhi 1D Bt AR MUt 27738 (PFIC_VTFBADDRR /PFIC_VTFADDRR<0-3>)
ZW i ie) i ik iia) E1pey SHE
PFIC_VTFBADDRR OxEO0OE044 RW [31:28]: &3 irAIBrritt | 0x00000000

V1.2

"

WH


http://wch.cn

QingKeV3 {2032 25 F

http://wch. cn

RS 4 i,
[27 . 0] H 1%%0
i 1ZEF T VA B

PFIC_VTFIDR

O0xEOQOEQ50

RW

[31:24]: &THH 3 RS
[23:16]: o3l 2 4R
[15:8]: okl 1 HHmS
[7:0]: %3P0 MmS
A 1ZEFEENXT V3B/C B
A

0x00000000

PF1G_VTFADDRRO

0xEOQOOE060

RW

FF V3A:
[31:24]: 3= 0 PHidRE

=

o

[23:0]: %y BFritbit
1€ 24 iz, HA{E 20 LfcE
B3, [23:201EEH 0.

3FF V3B/C:

[31:1]: Gkl 0 Hbilk,
R EPOP

[0]:

1: BR%RPH 0@iE
0: XM

V3A:
0x00000000

V3B/C:
OxXXXXXXXX

PF1C_VTFADDRR1

O0xEO00E064

RW

3t V3A:
[31:24]: Il 1 Flid

=

Do

[23:0]: ®F A BFritbit
1% 24 iz, HA{E 20 LfE
B3, [23:20]1BEZEH 0.

%t V3B/C:

[31:1]: fezkly 1 Hbit,
AFTXIF

[0]:

1: BRA%ETH 1 BiE&
0: XA

V3A:
0x00000000

V3B/C:
OxXXXXXXXX

PF1C_VTFADDRR2

0xEOOOE068

RW

3t V3A:
[31:24]: Sl 2 Flidm

=

Do

[23:0]: ®FH i BFritbit
1% 24 iz, HA{E 20 LfE
B3, [23:20]1BEZEH 0.

%fF V3B/C:
[31:1]: Gkhly 2 Hbiik,
HFETIXSF

V3A:
0x00000000

V3B/C:
OxXXXXXXXX

.2

12
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[0]:
1: BR%RIRPE 2#@E
0: %]

FF V3A:
[31:24]: 3=l 3 PiidRE

=

o

[23:0] : S I U EFRMbLUE

fiX 24 i, EA{K 20 fIBCE | V3A:
B, [23:20]E=EH 0. 0x00000000
PFIC_VTFADDRR3 0xE000E06C RW
3F V3B/C: V3B/C:
[31:1]: Gihlr 3 Hudlk, | OxXXXXXXXX
R EPOP
[0]:
1: BRARETH 3 BE
0: XM
ARG EHE &R (PFIC_SCTLR)
2R pib bl 9] iR ShifE
PFIC_SCTLR 0xEQ00ED10 RW ARG HISER 0x00000000
HEMEXMT:
L B Vi8] ik SHi{E
RGEN, BEE 0. 18, 5O
31 SYSRESET wo | k. 0
G ZI{3F V3B/C HH
[30:6] Reserved RO | I=E5.
5 SETEVENT Wo | EEM, AJLAEE WFE BY1F S,
HREEHSE PUERRSE, T
M WFE 155 EMAEE R 48, aNRAKRIT WFE
§%, BETRMNITZIES B BIEEE
4 SEVONPEND W rRmEe R asE (RERFE |
i) EBREMLER RS
0: A BB RHEHE A A AT LR
HWFI 5L H A= WFE $1T.
3 WF | TOWFE RW | 1: B2 /ERIWFI #5452 WFE $54; 0
0: kiEA.
5 SLEEPDEEP R T ARG HIRINFEERER 0
1: deepsleep 0: sleep
EHEFPERSIEFE, RERES:
1 SLEEPONEXIT RW | 1: REHENRINFEERER; 0
0: RGHNERERF.
0 Reserved RO | REB. 0
V1.2 13 WH
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3.2 B % CSR H1Es%

F58, TFI CSR F 725 th3f h RIS IB B E R M-

FEr RS IEHI T F8E (intsyscr)

ZEFERFNIT V3A T
E4 CSR ik i8] 3% S
intsyscr 0x804 URW i ARG H F e 0x0000E002
HEMENR:
i B i8] iR ShifE
0: ZHFEFEHRAPREATAIES;
31 LOCK URO | 1: ZEHRERBEXTHIEE. 0
SE: ZEDE( 1.0 LUSERA B,
[30:6] Reserved URO | {REB. 0x380
2 F TR E A K A E e
it LB A TSLAHRIER %S,
Bt L R XAT, EfiiZfi, AIKHZ
° GIHISTNEN W e E s, S EFoS
SR, HITTEHRBBEE, BHEE
BRIZ AL
4 Reserved URO | {RE& 0
HhERIE RN HELE
00: EHMANHAO;
01: EMNEA 1;
[3:2] PMTCFG URW 100 BRI 2, 0
1"M: SN ER 3.
JE: B 1.0 LUSEHRA B
HETEREINEEERE, BIEER 1:
0: XH;
1: fEEE.
1 INESTEN URW . 1 TERBERME CSR OXBCT & 1
NEST_LVL #5541,
2R 1.0 UEMAATE,
B E& e
0 HWSTKEN URW | O: FEHFIE#INAEXM; 0
1: WHERINEEERE.
HNBEXREEMUFFF (mtvec)
E4 CSR ik i8] 3% S
mtvec 0x305 MRW SERAMIEERE 0x00000000
HEMENA:
V1.2 14 WH
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fir

L

i)

HiR

e

[31:2]

BASEADDR[31:2]

MRW

hifEEREMIE, HpA[9:2]EE
A0,

0

MODE1

MRW

A8 RIR AR :

0: RHEIESIRA, BIREE, XHF
FEBkIES;

1 R xIbRA, ZF2eE, B
WA TREE o

JE: 1Z{ARXT V3B/C B3L

MODEO

MRW

Hif e 5N ORI
0: ERZE—AOHeLE;
1: IRIBEP BT S*+4 HITHUH RS .

Xt V3 R FIRALIRETHY MCU, BEICHHEIABCE T MODEC Ju 1, RE S ETAIN ORE T Bisk
S*4H TR, B VA BLEREERLFHOZ—FHEES, ™ VIB/CHAIEREAUZE—
ZBka%1E S AT LUE A R R B S s bt ,  BRIA B BT RS HLED B A et it

MAEREESTERR (corecfgr)

ZEFEEXT VA T
E4 CSR ik i8] 3% S
corecfgr 0xBCO MRW WAL IR E T T 0x00000001
HEMNENXA:
L B Vi8] iR SHi{E
[31:8] Reserved MRO | {REE. 0
RAZARTSSEIR P BT ERE
7 CSTA_FAULT_IE MRW | 0: JRZSEEIRET, 774 NMI g, 0
1: R7SEIRAT, 724 NMI .
6 Reserved MRO | {®3F O, 0
MIE FFERARGTE&E:
0: CSR ik 0x800 AR EFF2E, BE
&5 MSTATUS HY1E ;
> IE_RENAP_EN MW 1: CSR litlk 0x800 AL 3 FAfL 7 43 7l AR 0
559 MSTATUS 772589 MIE 0
MSTATUS &5 77 23 HU{ MPIE;
4 Reserved MRO | {REE. 0
ROM X35 S {EIFMA IR E &E :
0: 35 ROM XTEIFMNIRIIBE ;
3 ROM_LOOP_ACC MRW | 1: fEINMEKZE 128 EHUNMELIES 0
B ERNR, M 256 55 AR ES
E L AR IR ;
ROM X154 Bki% miR fF BE :
2 ROM_JUMP_ACC MRW | 0: <] ROM X$54 BkAE iR ; 0
1: {55 ROM X3S HREE IR .
EHE1R
[1:0] FETCH_MODE WU 00, mEvsein. smommmartn, w | -

15
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% LAV ENIE#R1E, OPU SRk&EES
BE1£EYIES. LEXIERE,
T RE T PREL) 2~3 5.

01: FEIRR 1. 5SS TMENINEEFTFF,
CPU FFEixtig S F kSR TR, B
HAMIESERRFHITIESCHER
H—FHE, HEIESERFZCH,
HIEEES; (CPU FUMEMUESIATT
FREVEERE, EBIERT, ITER
BEINSIN 0~2 MNEBNSR, K
DEFMETEARRE) ;

Hith: {RE.

hETIREIRHI T FES (inester)
ZEFRRNT V3A T

=L

CSR bt

i718]

R

ShifE

inestcr

0xBC1

MRW

oh iy fix B4 B 7 A 0x00000000

HEMENA:

fir

L

i)

HiR

SifE

31

Reserved

MRO

RHE-

30

NEST_OV

MRW

bt/ FEHREREREMN, 51785F:
0: FREFRIEEL ;

1: PERERRE.

A R IR TERITZ—RPETARS
HYFEIESFED NN FBTAT L E .
UEETZEFINMI SR BT iE EHN , (B2 CPU
W, TRIMULFER NI FETE
He

[29:12]

Reserved

MRO

RHE-

[11:8]

NEST_STA

MRO

RERSHREN:

0000: FcHl;

0001: —ZRHHT;

0011: ZZKity (—RIRE) ;
0111: =ity GiEH) ;
1111: MLl Gid) .

[7:2]

Reserved

MRO

RHE-

[1:0]

NEST_LVL

MRW

BREFR:

00: EIFHRE, XHAREINGE;

01: —RiRE, FTHHREINRE;

Hith: T3

A XNZEE 10 3 1, i E R 01,
5iZ5S 11 BY, %5 fFas A3k fais
R EEHRESFR.

16
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APREX 2/ FEESTFERR (gintenr)

ZEEREXT VIA T
b4 CSR it 1a] £ 3% S(E
gintenr 0x800 URW SRR S FRS 0x00000000

ZEGFERTEHEEYHNFERESFER, SR TE2EPENERS R BT S TR
mstatus FIEY MIE, MPIE iiTHl, ZFERA PRI TIERE. ME/PHIEREFTERS gintenr
mstatus F9 MIE 0 MP1E 9B ST, AR TR LUBITIR{E gintenr, T MIEFAMPIE IELFIEE.
HEMENA:

i AR s E1pe SNE
[31:13] Reserved URO | {REB. 0
[12:11] MPP URO | R ERET4FAUR . 0
[10:8] Reserved URO | {REZ. 0

24 0xBCO (CSR) bit5 fLfFRERT, 1ZIfE
7 MPIE URW e . 0
APEXTAIEA S,
[6:4] Reserved URO | {%E8. 0
24 0xBCO (CSR) bit5 1 {EHERT, ZALTE
3 MIE URW 0
BARAERXATET S,
[1:0] Reserved URO | {&E8. 0
3.3 FERE

B & P BfTEC & & 725 PFIC_CFGR MBI F 85 PFIC_IPRIOR, WLARFHETAEHE. &
hHELEFFRPEEHRE (V3 RIHAERRINTARE) , AEEREXNNHEMMLER. Nk
REEB ), MAERES. BEUHEY), £H5HNERES. B—IEENERT, BAPEERNE
£, MAEFREmMERARKERN KARS) BFE.

3.4 EHEHK

LUARESERETEA, MAERELEYFREFRR, ZEERITREEREPELCIER KA, FET
LSRR RN ITRE. FEXPERERE, SERENTE, HERITELNEFR. XTF
V3 RFIRALIERE, XBE/ “Ig” IERFK 1-2 9, BRI Caller Saved HF&R-

V3 BRI IR, ZIFEHRAHBNREEST 16 NEER Cal ler Saved HiFss ZENIAIMEK
Xigi, ZXEBXMAATRAR. YREREFEELEG, BH2EAHEMNRNDERXRERIEE 16
MNEEEER. BHERIFRE, RERERKA 2R,

MAarBEERREE N TEMfR:
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3-1 ERTEE

Internal Hardware Stack

X1 X1
X5-7 X5-7
X10-11 X10-11
X12-17 X12-17
X28-31 X28-31
Single cycle Single cycle
PUSH or POP PUSH or POP
Hardware ' Hard Hardware ." Hardware
PUSH / o PUSH / POP
) /
; /
/ .
/ IRQ1 . , IRQ2
N AN
Main . |/
¥ -
Priority Higher )

Foo 1 (EFREEE R BB R B EEEH MRS B & i r T Bt T4 F A PR EE
SKH  attribute  ((interrupt ("WCH-Interrupt-fast")))ZEH.
2 (EFEEERAI PR R B KA attribute_ ((interrupt())) FERH.

3.5 IRPUL

AT RIS PR D BTIESIZE (PFIC) IEHPIN K (Vector Table Free) HHT@EIE, Bty
EERNERTRE, BXPEHEHAO.

EERE—NMPEEBER, FEPERS . PEARS & E IR IS N3N PFIC
EHIREESEP, AfEgE VIF BiE. ERLURvh RN EIR, EIEFEF/FEESFIPERR. PFIC
Fof IR A B Fn 5 2= P BT A e BT A2 A0 TR 3-2 Bk

& 3-2 AIYmIzIRIR P USSR~ EE

Peripherals

o RISC-V CORE Code
BLE W1 = (VTF: Vector table free) : Handler_addr
ETH > VTP ionasn > -
O3B id2 IRQ

: : FPIC : :
Other id n-1 > Fastiq um) 5
EXC id n i
Vector Table
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£ 45 YEAFRT PUP

HATIRESRGRE, F1F V3 RHIMACTESSIZEE RISC-V MR E R TYIERFRIF (Physical
Memory Protection, PMP) 153k . 5z % 35 4 MIIERX I (region) BIIH R REIR . MR EIFIE (R) |
W, #ITX BN, RIPFRENKERNTRER 4FH. PP ERREBAPEIT—EEY], MHE
HMBEEXTEEHE (L) B, miEEM.

mRiGEER HERIRT], Feft&=ERE P, PP IRIEIE4Hbit WEEST TR (—
A 32bit) FN4AMUFFR, MENSHERETERXH CSRIESAENFERTIAE.

A TEESHMAIERS PUP L FFRIRIP X N ATBE[E], pmpcfe<n>Fl pmpaddr<i>& 7 &% 32 15
BT ERE, EFRE 1-1.

4.1 PMP H1E:R4A

V3 #ALTEEE PMP 1SR 45 HY CSR SRR T R 4-1 Fik.
& 4-1 PP {EIRE 772540

AR CSR itk i 1a] 1wk SHiE
pmpcfg0 0x3A0 MRW PMP B & Z 7788 0 0x00000000
pmpaddr0 0x3B0 MRW PMP Hthiit Z 7788 0 OxXXXXXXXX
pmpaddr 1 0x3B1 MRW PMP b1t & 7785 1 OxXXXXXXXX
pmpaddr2 0x3B2 MRW PMP b1t & 7785 2 OxXXXXXXXX
pmpaddr3 0x3B3 MRW PMP Bt 7725 3 OXXXXXXXXX

4.2 pmp<i>cfg FHFEH

pmpcfgdn>, 7 PMP BTHIELEHFER, BNMEFERI AT 8 LAY pmp<idefg 18, MRPUNX
WHECE, pmp<i>efg RRXI | WELEE. HFRNW TR 4-2 Firk.
% 4-2 pmpcfg0 HFsE
31 24 23 16 15 8 7 0
| pmp3cfg | pmp2cfg | pmplcfg | pmpOcfg pmpctg0

pmp<i>cfg ATFELEXI i, HAEXBE#EARINTE 4-3 Fim.
=R 4-3 pmp<i>cfg HFEE

i | B i
PiEERE, #HlHEX T ATAES
7 L [0: IEiE;
1: BIEHEXEFS.
[6:5] - |1R&.

35 R AR P XIS R .
00: OFF (PMP X))

[4:3] A |01: TOR (TRimxSSFIRIF)

10: NA4 (EZEMEFFRP)

11: NAPOT (2 “? ZH5{RIA, G=1)
AIHITIE M.

2 X |0: THITIUR

1: BIITIUR

AIENEM.

1 W |0: TEAIR
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g E M
0 R |0: FLiEHR
1: BIEHNR

4.3 pmpaddr<i>EH 17

pmpaddr<i>ZF Fas A TR E XY i AUttbiE, FREE X RV32 2T, HEX—1 34 42t
S 32 (IA0SRED, HAZRINTR 4-4 iR, V3 MALIREE B MR IbIEZR[E) 0 46, BURSERNEHR
NHATER.
& 4-4 pmpaddr<i>EHFEE
31 0

address[33:2]

L% FE NAPOT B, it FFRARALE AR REARIPRIBHK D, WTRHAR, Hb “y”
HEFHFEML.
F< 4-5 PNP L EFNMbI HEFR S FRIPXE X RER

pmpaddr pmpcfg. A P B ik K2 K/
YYVY YYYY NA4 L “yy=yyyy00” JgEdbib, 4 FHXIERP
yyyy*-yyy0 NAPOT L “yy---yyy000” AEHbHE, 8 FHXIFRIP
yyyy---yy01 NAPOT L “yy=ryy0000” AEMHE, 16 FHXIERF
yyyy--y011 NAPOT L “yy=+y00000” AEMhE, 32 FHXIERF
yyy01===111 NAPOT PL “y0---000000” A thit, 2° FHXIEIRIF
yy011-+111 NAPOT IFEEA 27 XA T IR P
4. 4 {RIPHLE

pmp<i>cfg Y X/W/R ATFIREXE i BIRIPHUR, iEREXVIRFSIEBNNES:
(1) HXEERERITIRA PP XIGHEIES, BF5IREIESIHNEIRFE (ncause=1)
(DHAEEZBE AR PP X E NHHE, 145112 store B HERIRFE (mcause=7),
() HiXEFEL B IE AR A PMP X3 YIS RSN, 15 5142 10ad 15217 F$E1RF F (mcause=5) .

pmp<i>cfg FRHY A FATFIRE X | BIRIFSERFHbIETFF A, 3FF A_ADDR<region<i><B_ADDR
Xig i TAERIF (ZZK A_ADDR F0 B_ADDR 175 4 FH5345F)
(1) NS B_ADDR - A_ADDR == 2°, MIEF NA4 HF=;
(2) 2nSR B_ADDR - A_ADDR == 2 “” | G=1, H A_ADDR g 2 “” Xf3FMI5ZF NAPOT /5= ;
(3) BMEHA TOP 53X
3R 4-6 PWP it ILEZ /5 K
AE | B ik
0b00 | OFF |[RBRXIFBERF
TR 3 55 X AZ AR 37 -
pmp<i>cfg N, pmpaddr+< region<i> <pmpaddr:;
pmpaddri- = A_ADDR >> 2;

0b01 TOR
pmpaddr; = B_ADDR >> 2,
E: B PWP AIX I 0 BLE R TOR = (i=0) , WIRIPXEAITHER 0 #ohk, Bl
B0 < addr < pmpaddr0, JZEPLECSEEIA.

ol e | EE 4 TR -

pmp<i>cfg T, LA pmpaddr: AfEiaHthtAIPINFET

V1.2 20 WH'
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pmpaddr; = A_ADDR >> 2,

R340 2“7 X8, G=1, AT A _ADDR F 2 “? 345%,
pmpaddr; = ((A_ADDR | (27 -1) ) & “(1<<G+1)) >> 2,

Ob11| NAPOT

pmp<i>cfg AT L i A F4% PMP N\ O $i % , $iE fR B & 25 725 pmp<i >cfg AL 88 pmpaddr<i>
BT ER B . IR pmp<id>cfg B A #i&A T TOR 483X, pmpaddr<i-1>HIGTEIEK. L HELLIF,
pmp<i>cfg FE XA X/W/R #U PRI BAE R AL, LBERE, XWRXFAFEREY, L NERES
NEERR.

1R V3 RTIMAIEE THZIXBHRIP, HE—MRERM TR ZMXEA, HETERS
NVRX 3
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8 4351,

P 5E RGENES SysTick

GFHRAUSARE, MEHUARE, BENTER -1 K 5-2 k.
2% 5-1 V3A SysTick ZEF8E5%

B V3 RV EIFAERIRL T T —> 32 8L 64 i+ 325 (SysTick) , HETHIRARZEIHaEHE
V3A N32HF 8 /780l FIASERHRERGHRMATE, RIMtER, NEMNEEF. ENHZIRNE

E4 i ik &k SHE
STK_CTLR 0xE000F000 ARGt HIEHI ST 0x00000000
STK_CNTL 0xE000F004 REMHRRUFTES OXXXXXXXXX

REHRSNTER
STK_CNTH 0xE000F008 [ OxXXXXXXXX
STK_CMPLR 0xE000F00C LB ERNESFS OXXXXXXXXX
TR ES S FR
STK_CMPHR 0xE000F010 " OxXXXXXXXX
R 52 V3 HMRIS SysTick FERTIR

2R V7 1] 1 1k iR SHifE
STK_CTLR 0xE000F000 ARGt HIEHI ST 0x00000000
STK_SR 0xE000F004 AR RBENRESEFFSH 0x00000000
STK_CNTL 0xE000F008 AR RHERUFFS OXXXXXXXXX
STK_CMPLR 0xE000F010 LR ERALE TR OXXXXXXXXX

BEERIEMERNT:
ARGt BEsIFEE (STK_CTLR)
% 5-3 SysTick ITH#| & 178
fi Vi8] iR SHifE
[31:5] Reserved RO |REB. 0
TTHIER :
1: B3
4 M o: mEstH. 0
JE: Xt VA L
BRI E R HE RN :
1: EETHBLLBREREFHN 0 FiaiTH,
3 RW (B2 05, EFMNEREFREITE; 0
0: #kéEm E/m Tt
JE: Xt VA EB¥L
THE R A SR I R AL -
1: HOLK fifiAtEE;
2 "V lo: HoLk/s it °
JE: X V3A R, V3A IR35#F HOLK/8 fifAtE
T8 28 P B {58 BE R I 4L -
1 - 1: {EREIT =S PR, 0
0: XKEITHEEPH.
JE: X V3A ERL
0 R ARG H SRR : 0
1: BEIRGITHES STK;

.2

22
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0: XMRGIHIEE STK, WHREEIETE. |

REHTBBIRESFTHFS (STK_SR)

ZEFERFTERT V3A:
< 5-4 SysTick i NRTEFS
fi 2R Vi8] ik SHifE
Bt A ERE (SWID -
1: B KT
31 SWIE RW |0: XHAft%. 0
JEr BN RRETFIATE 0, BNE—
Btk
[30:1] Reserved RO |YRE8 0
IHEELLBIRE, B 0552, 51 £i:
0 CNTIF RW |1: @ EITHOAEIELE(E, BT 0; 0
0: KRIXEILLERE.
ARG BRIKAIFESE (STK_ONTL)
& 5-5 SysTick I HF RN S FEE
i E4 Via) 3% EufE
AT AT AR 32 L.
[31:0] CNTL RW |%tF V3A kB 788 AT 4% 8 /16 1iL/32 {LiSEN, |OxXXXXXXXX
BRRBEL 8 i#TE, HibES TR,
JE: V3A E 7SS STK CNTL F1Z 7788 STK_CNTH 2[E]HIM T 64 {i R4 i 858,
RS RESNFFS (STK_CNTH)
& 5-6 SysTick it B SIS 7R
i E4 Via) 3% EufE
AT T ES 32 L.
[31:0] CNTH RW ltt%ﬁ%iﬁ{%ﬁg /16 /32 g, BER OxXXXXXXXX
RELL 8 MIHTE,
JE: {XXT VA B
JE: V3A E 7SS STK CNTL F1Z 7788 STK_CNTH 2[E]HIM T 64 {i R4 i 858,
HHEERERMAZFFE (STK_CMPLR)
7 5-7 SysTick LLEMERII S 788
fi 2R Vi8] ik SHifE
R E IR RMER 32 £,
2§ CMP {EF0 ONT (BB RISt & STK BT,
[31:0] oL T van A 8 /16 /32 frigR, | R
BRREEL 8 UHITE, HibE SRS,
JE: V3A Hh& 7788 STK_CMPLR F1& 7788 STK_CMPHR 2L[E]#4K T 64 {11 #EEL 551 .
HHEEBRESMUZFFRE (STK_CMPHR)
F< 5-8 SysTick tERIESIEH 7y
fi 2R Vi8] ik SHifE
[31:0] CMPH RW [&EITH=RLEBES 32 fi. OXXXXXXXXX

23
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X CMP {EF0 ONT {EHEZATIS A% STK HBfT.

Itk FEE A% 8 fir/16 fir/32 {irikEY, BER
RELL 8 MIHTE

JE: X3P V3A BE

JE: V3A & 7758 STK_CMPLR F1& 7758 STK_CMPHR fL[E]#IEE T 64 (it $28HE 518 .
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FoE LEHRYARE

EH]R V3 RV IESE BT WFl Wait For Interrupt) 35S NEIRIRES, SSIMB{REIERSS
. B4 PFIC YR GITHIZ 7228 (PFIC_SCTLR) , RESCINZHpEER{ENFN WFE 382,

6.1 FHENEEIR

EHR V3 RHHAIESXRFTLUR S A A I NER, BEIS&dEr (Wait for Interrupt, WFI) #0
Z5EMH (Wait For Event, WFE) . WFI AXE2IEMAIESHNERE, FHPURIREE, B2XE
BN PR P ERIT. WE ARE2IEMOESFENERG, FEEGRME, BEREHENITZ
BIEIEIEFR.

FRER RISC-V ZFFWFI 8, BT W &4, BIRIEE Wl SN NBERR . mxdT WFE 75
N, RGITHIZ S PFIC_SCTLR A WF I TOWFE L FiE#4% < GBI WF | 355 2445 WFE 4038, ST WFE
ARBNER.

HR#E PFI1C_SCTLR = SLEEPDEEP {3 #7553 RERR 1O R B

® EPFIC_SCTLREFFa8 P HUSLEEPDEEPEE, LIRS NFEARIES, PRSysTick X BB/ IRERIZ
SN PO ER A TT RS $h R IR R A

® FEPFIC_SCTLRZ7Z2EhHUSLEEPDEEPE i, HALIERHANREEREN, FREA TR
T X

LML IRRE N TR AE R TR, AR —MEERER .

6.2 BEHRMEEE

E1R V3 A5 IREEE WFI F1WFE BERRE, AR T A KAEE

® WIAFRNHNERGE, THUTARMBREE:
(1) fRAb3E 25 AT 45 FF B I 23 Mo B2 9 R BT R IR EE, MREEFS, RUCIRRSScITHIT R .
(2) HNBERER, IR EKATUEMA IR SMER, HNRERER, 5K T EMRER
ALIBEE .

o WFEHRMNERE, MABETR FEL AR
(1) PEBSAMBRIEL, KA EBREREEHE, MR BEITIER.
(2) BIFRERRUIE, o RERA R R R, RS, MABEIT IR
(3) TR EPFIC_SCTLRAFEISEVONPENDSiZ, RFEHISE T ERE R T, (8774 Hieg Rt
fESR (2RI MERESTEL BTNERLEERE, MR EEFERIENLN

TS .
(4) HENRERRRFVEIIEK A DU R IR 28 MBS, HENRERER, WEIEK T AMREERM L
2R,

FH4h, ATLLEIS AL EPFIC_SCTLRAHYSLEEPONEX | T3 Il 3 Ab 38 28 MR 2 F5 A AR 7SS
® SLEEPONEXITEL, mE—RTPUEHEEIIES (mret) JFiEWF 7R,

® SLEEPONEXITSEE, L&,
BEHVIRTI A IR AR HMCU= R A IRIEPFIC_SCTLRARIEE, REARMERAR, XHFT
EIEIIME KRBT, PITARIBEIREIRRIEAMIGEES N, SCMZMRINFEER.
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BTE BAXH
R V3 RIHERAS—MEGERIER, IHEXRMERRE. BAERATULEEMRE
MAIERAIEIT, HRACERZIER, BIXERATLUBZIHMRGS ., program buffer BBEIRSHFSH
HRIF AL IEEEH) GPRs. CSRs. fi#fEas. IMNPIREFE.

PR FEBR B F RI1SC-V External Debug Support Version0.13.2 #i3E, FANIEAIERESLSEH
3t TS &K

7.1 WIRARR

MAERAREEIRNRR, EBHITEREN T REVEIREIE, B
o RBIIFKEOMEFFS
BEEREOTAEMLERSEMN. 5. KkE
BEIFREOIREFHES. BOFEH[UARINIRE
B AR OTUBESFETRS
B E DR E R =
B O E E e
XFHER S BIPIT
SRR B

GE: VOARFFREMF 2, VIBREMFB o X #F1ESHIULUTED, VICHE FHBT = X 515 S HhUE FI 4 #51t
HEPTE .

WIARR AR F FRER7A IR, FRVIRIIFAIEBRNMBLI T AT FEFRS:
w71 FRRRFFERTIR

B i ia) ik ik
data0 0x04 WEEES 0, TATEENNE
data 0x05 BiESHER1, IRTEERRE
dncontrol 0x10 AR BRI E
dmstatus 0x11 IR IRPRRES T FE
har tinfo 0x12 WA BEREEEE
abstractcs 0x16 MR B SREFHER
command 0x17 HEHLBEES
abstractauto 0x18 MR <L BT
progbuf0-7 0x20-0x27 ESEHRESESR 07
haltsum0 0x40 HIERESHFR

VIR EH MBS A BEdmcontro | FERITHIMAIEEZNE R, RS, SMF. thAli#iTcommand
SERMAANIERERIMR G S . RISC-VEREEN =M HSLR.: HiaFEs. RiRFE., iF
B AR . SRVAMAERNZFEFRNE, HBSIHEERMEESRIHTE, FXHERER
8], ALLUBIE RSSO LIMEEE (GPRs. CSRs) ifial, 7RfiEZRMNELIfa%.

PR AER A IR T I\ MESEGF S T Rprogbuf0-7, IR EN AT MEMXEF S %IES (AL
BEMHEIES) , TEERITERERHSRBRENITIESERSFRTNES, LAEENTETNE
2. FETENR, progbufsPHIRE—FKIESHEER—FK “ebreak” T “c.ebreak” 5L . BiTH
RS Mprogbufs PEFERIIES, HATSLIERERE. IMEERIIAHIG.,

BT ERIERRIT
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HiEFFEE 0 (datald)
£K7-2 data0SEREN
{ir ZW ia) £ 3% A
[31:0] data0 RW \HiEEHFsR0, ATEEHIE 0

WIESHFER 1 (datal)
#R7-3 datal HHEREN
{i 2 i) 1%y SHE
[31:0] datat RW |BUEFEFSH1, BTEFHUE 0

WIARIRIEFI FF8% (dmeontrol)
ZE SR UIEHRACIEENERE. E0, kE. BXENRNNNFZESHE, BAsSiEE
(haltreq) « 4L (ndmreset) . RE (resumereq) . BALIHIABINT:
FTK7-4 dmcontro| BHFER|EN

i 2 18] Eipe EhE
0: BREEIEK
31 halt Wo . . 0
artred 1: HHEEER
0: T
30 resumereq Wi |1 RE HEIRALIESE 0
F: 515, MAERNRER, EHEE
29 Reserve RO |{REB 0
0: T
28 kh t W1 R 0
ackhaverese 1: BRI IEEEM haverest IR
[27:2] Reserve RO |{REB 0
0: FREN
1 d t RW g , 0
namrese 1: SAIER RN RS
0: ENEIRER
0 dmact i RW e 0
mactive 1: BIRIERIE S T1E

WIAERRESEFHE (dmstatus)
ZEFEEBTERANERORES, B—1MRIEFESR, SUMERNT:
R7-5 dmstatusFEREN

{ir b4 i8] &k A
[31:20] Reserve RO |{RE§ 0
0: k3K
19 al lhavereset RO 1. MANEBSE S AL 0
0: k3K
18 anyhavereset RO 1. MANEBSE S AL 0
0: k3K
17 al Iresumeack RO 1 MAMNBEE ZiRE 0
0: k3K
16 anyresumeack RO 1 MAMNBEE ZiRE 0
[15:14] Reserve RO |{REB
13 allavai | RO [0: F3X
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1: WAESEATH
. 0: ki
12 anyavai | RO 1: MAENBEE A 0
. 0: ki
11 allrunning RO 1. PANEE AR 0
. 0: ki
10 anyrunning RO 1. PANEE AR 0
0: EH
7 althalted | RO | o\ smse gy ar4a 0
0: EH
8 anvhalted | RO 1, o rmse s gm 0
. 0: FERAERERATEEIALE
7 authenticated RO 1 SRS R 2T E Ox1
[6:4] Reserve RO |{REB 0
BN R G #2044
[3:0] version RO VIR SR RARRA 0x2
0010: V0.13
MABRRESETFSR (hartinfo)
ZEESATEARENERMOCERSNER, 2— 1 RiEFE:S, SMELNT:
#R7-6 hartinfoZFFREN
{ir 2R 9] E1:p%y SHE
[31:24] Reserve RO |YRE8 0
[23:20] nscratch RO |3¥FHY dscratch B ESEHE 0x3
[19:17] Reserve RO |YRE8 0
16 dataaccess RO 0: BUEF7AEMEJy CSR ik 0x1
1: BIREFEMG AF St
[15:12] datasize RO HIEHFERU=E 0x2
| HIEEHRE data0 BB, HEMAR
[11:0] dataaddr RO 0xe0000000, S Mt IS EL A S 0 OxXXX

MRBLSEHERESEFFH (abstractes)
ZEERATHETIHMRSSHITHER, BXENATUBTIZNZEEFSR, TRE-TMHRSS
EEPITRE, FATLKEERRGSPITIREPREEBRULERILE, ZFFHENFAR

RN
RK7-7 abstractcsHHFEREN
{iL b4 ia) £ 3% SE
[31:29] Reserve RO |{REB 0
[28:24] progbufsize RO |3R7~ program buffer RFEGSGR/E= 0x8
[23:13] Reserve RO |{REB 0
0: LHMRGSWIT
12 busy RO [1: BHRHSELENIT 0
A HITTERE, FHEE
1 Reserve RO |{REB 0
R GSEIERE
10:8 d RW 0
10:8] eneer 000: Fiig
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001: 3 4 S 17T} command, abstractcs,
abstractauto HHESRIHITEHEXT data N
progbuf FEFRMHAITILERE

010: FAXFFHRTIMR DL

011: PITHRBLSLINFE

100: MALEBEREEHAATH, MABERIT
HMRHS

101: BZkiss

110: B EFEREAIFEIR

11: HipshiR

A NS 1 FFEE

[7:4] Reserve RO |[fREE 0
[3:0] datacount RO HiEHEGFRHE 0x2

HE WS EFESR (command)
PERENATUBIHRGESEERPEANCWEREE, RCERAIA GPRs, CSRs HiFss
#iTiRE, URFEMERIAG.
LT HFFEZIHOIES, command HEFEFEMEN T :
F=7-8 ih01F F e command H EEE E X

i 2R s £ 1P E{iE
MRS AR
[31:24] cmdtype wo |0 WIS 0

1: RiEGE CGRZHED
2: JFio)fFiEss

23 Reserve wWo |{RE8 0
0 & R MBI ZE
000: 8 i
001: 16 {i

. 010: 32 {i

[22:20] aarsize WO lo11: sater R |
100: 128 i (R%#¥)

JE: Aif RS E 78S FPRs B, {R37#F 32 {i

ilE]

19 aarpostincrement Wo 0: 1 0
1: B & F2REBENIEM regno KA

18 postexec Wo 0: I?T_Zﬂrﬂ _ 0
1: PITHR W LIFHIT progbuf FEIES

17 transfer Wo 0: Zz?}_kﬁ'v.vrite?‘é'}"fﬂiﬁifﬁ 0
1: AT write IELHIIRH

" it wo | MIEENEFFRE NHIEE datal 0
1: M data0 HERENBIEEIREN T 7R
BERF TR

[15:0] regno WO |0x0000-0xOfff 73 CSRs 0

0x1000-0x101f Jg GPRs
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LiF eI FiEESRT, command HEHRZMENIT:
=79 ihi0) i 2E Ffcommand 788 E X

i 2R s £ 1P E{iE
MRS AR
[31:24] cmdtype wo |0 WIS 0

1: PREGE) CRXH)
2: IR FRERR

, 0: ifiEl4EE it

23 aamvirtual Wo T, 0
i3 o) F7 i 28 BB AL BT
000: 8 i

[22:20] aamsize Wo 001: 161& 0
010: 321

011: 6440 (RIZHED)

100: 128 i (R HF)

0: JTFM

1: FEIFESBRINENE datal FESRFHA
3% B8 aamsize BE & AL FEXT R A F 15 Hiz
19 aampostincrement | WO |i& 0
aamsize=0, RFT5iAI0], datal fil 1
aamsize=1, IRFFIEE, datal il 2
aamsize=2, IRZFif[E], datal fp 4
0: &M

18 t Wo 7 L 0
postexee 1: BATHR B S ERIT progbuf HEIHS
17 Reserve RO |{REB 0
, 0: M datal 35 ERIHBUEEEIER] datal

16 write Wo L . " 0
1: [6) datal 35 EHIHIUE B N datal Y EIE
EEARENX
HFE:

00, 01: EIEXNFMI[IHITE

10: 1% datal hHIESHEEFRPHRBELIE,
[15:14] | target-specific Wo PFERBAGFMES ((EZFFiGNE) 0
11: 4% datal RHIES FHEFPRELSE,
BERSAGFHESE (NZHFFIHED

PO e

00, 01, 10, 11: EEEXIFHESRHAITIE
[13:0] Reserve RO |{RE§

MR HSEMINITEESE (abstractauto)
ZEGFERTEEERNER, HERRRA progbufx 1 datax HITIHER, HMRGSALUE
REWEHIT, ZEFENERNT:
ZF7-10 abstractautoFEFREN

i 2R Vi8] ik SHifE
HEME 1, HEMN progbufx HIIEBREEH
[31:16] | autoexecprogbuf | RW [command ZHEFEHFHEGSEIRMMIT 0
JE: V3 AFigit 8 1 progbuf, XtR{i[23:16]
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[15:12] Reserve RO |{RE& 0
EEME 1, AR datax FHERNIZESHES
[11:0] autoexecdata RW |2 command FEEPRIHR G SERNBIIT 0
JE:V3 RFRit 2N data B 7S, XA [1:0]
RS EHFTHER (progbufx)
EA

ZEGFRATERIEIES

ZE “c.ebreak” .

B<YssARA

F7-11 progbufFHFaRENX

PEHNAHRE, BIE 8 1, FEIERE—FPITEER “ebreak”

e

{i

B

i7318]

R

Sl

[31:0]

progbuf

RW

ZFRENESHD, TUBRBEMRIES

0

BERSEEE (haltsum0)
ZEESRHATERIRUERSESTEE, B—EF—IMLESNEERE, HREF—1&AE,
XAZEESERIEMERR.

£R7-12 haltsum0FHFEEN

{ir 2R 9] ik SHE
[31:1] Reserve RO |{REB 0
0: WALIBRIEFIELIT
0 haltsum0 RO 1: PANEERLE 0

BT LR ERARRAF R85, WIAIRER S KRB CSR F 785, EERFNEHFREFFE
desr FEIXIELIET doc, FEAFIFMMAMT:

B EHIMREFES (desr)
T7-13 desrFEHEFHEN

fir e iia] R B
0000: A ZFEFIMEREIK
[31:28] xdebugver DRO [0100: Z#FtrERIIMERIEIR 0x4
1M11: ZFIEIAR, BERTHFEIE
[27:16] Reserve DRO |{&E8 0
0: MBERXTH ebreak I T HANGFN T
EIRT
18 creakm | ORE BB T cbreak IHOBBHNTIRAE
%
[14:13] Reserve DRO |{&E8 0
0: FAP1ER T ebreak 38 HIIT RN
EIRT
12 ebreaku R, P AR TG cbreak JESREBINTAE
%
. 0: BB TR
11 stepie DRW Ve BT 0
10 Reserve DRO |{REZ 0
o stoptime ORI 0: HIRERT ARG EMFIEIT 0
1: AR T RGEERHRIFLE
[8:6] cause DRO [N AR AR 0

31
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001: KA ebreak # 5@ A RENEKX (MERA
3)

010: L trigger module 2N EIR (Lo
RH4, mE=)

011: UEEEKREXFENFR (REEHA 1)
100: UBESIFRAEXHANEL (HEKA O,
=)

101: WAEREMNZ FEEELEH#HNBKIE
X (HERHK 2

Hitb: 178

[5:3] Reserve DRO |fRxE8 0
0: XKHFIRILFIRK
2 step DRW Ve TR 0
PR

00: APER

01: WEEN (RIFEH)
[1:0] prv DRW |10: {RE8 0
11: HERERER

A IERHANER AR, it Es A
VUEKIZ1E, LUEIR AT A FF R =

WIAERIEFIEE (dpe)
ZEERATREMLESEFNFRIENZ EHEERITH T —FIESHMbE, HERBHENER
WEEARE, EFHHOANBEAER. dpc FEFIFMEBRUT
R7-14 docHFHFEH/EN
fi b4 i8] &k SHE
[31:0] dpc DRW |354 btk 0

SEENERRN N TR
F<7-15 dpcEFFN

HENBRFR dpc B &40
ebreak Ebreak 354 aytthiit
single step LHEIE ST — 5155 RE S bt

trigger module BEAXHE
halt request HNIFRE, T—FGEHNITRIIES ik

7.2 BiREND

XBIFHRER RISC-V EXAY JTAG B, FE V3 RHIMAIEE BB /MekEiRIEO, EEDIE
WikEO L. EHRZEOAT AL ENFERERZ BER, SIERENT AR ERFEEE

B#4E. JERITT WeH_Link, HIFIRERIBEIRIEF Z#HIX M, WTATHA RISC-V Z=RAG894L
B

Bt Ol SZ i EER T
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8 X CSREFFHINE

RISC-V Z2#Fh E X 7 — 4T HIFIIR 7S 788 (Control and Status Register, CSR) , FFisil
FIEFRMACIERNEITRES. BIXEENERERS CSR, KEWBIFMIRATRE V3 RIIMALIESRSTI
B CSR HFF=5,

8.1 CSR HFF{IIR

7% 8-1 WALIERS CSR HFFRIIF*R

3 2R CSR bt Vi8] i3
marchid 0xF12 MRO BHRSEFE
mimpid 0xF13 MRO BHIMRSFESR
mstatus 0x300 MRW REHFESR
misa 0x301 MRW WS EST TR
mtvec 0x305 MRW SRRt EFE
mscratch 0x340 MRW MBREREFHFS
mepc 0x341 MRW REREFRGETES
mcause 0x342 MRW SEEREESFS
RISC-V mtval 0x343 MRW REEEES
FRAECSR | o fedis 0x3A0+i MRW MBAGRIFEATRESHE
pmpaddr<i> 0x3B0+i MRW YIEAFRIPETI T TSR
tselect 0x7A0 MRW Wi A IEFEFFSR
tdatal 0x7A1 MRW IR B IR S e 1
tdata2 0x7A2 MRW IR LA HIESF 2
desr 0x7B0 DRW BIRIEH SREF TR
dpc 0x7B1 DRW BREREFIEH T ER
dscratch0 0x7B2 DRW PREREFE T 0
dscratch 0x7B3 DRW PRERNEFEHFFS1
gintenr 0x800 URW RPN RS Fa
] intsyscr 0x804 URW h i ARG IE T B fF e
HENX CSR corecfgr 0xBCO MRW MR E T Fa
inestcr 0xBC1 MRW PR BT T B fFae

8.2 RISC-V ¥5ifE CSR HFF2%

RmSEFFE (marchid)
hEHEEFERARETERS, ATHEFAEIMOCEREFREARS, EXER BR5E. RAmE5.
RIS, MRARBERKR. HEMNEXWT:
2K 8-2 marchid HEEFEH/EN

i 2 58] Eipe SE
31 Reserved MRO |{REE 1
INGE IR
30:26 Vender0 MRO 0x17
[30:26] ender ERATE W R x
I & 4mAL 1
25:21 Vender1 MRO 0x03
252 | ender EENTE 0 R i
I & 4mAL 2
20:16 Vender? MRO 0x08
[20:16] ender ERATE W R x
15 Reserved MRO |{REE 1
[14:10] Arch MRO |Z2F94mE5 0x16
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RISC-V ZRMEIEAFE “V” w5
Elpere
9:5 Serial MRO 0x03
19:5) eria B8 V3 551, EENNT 37 "
| - WA
[4:0] Verision MRO TELREA “A" BY S0P E R X
BEF BES. MARSARLFE, RIESHEF. FENEBRNTERAR:
7 8-3 FHRMER
C|D|E|F H I ] K LIM|N|JO|]P|]Q]|R S TIU|IV I IW|X]|Y|Z
314 617 (8]9]10(11 (12131415116 |17 (1819|2021 (22|23 |24|25| 26
HpER VA MBS, ZEFERTREAE.
BHZMESHFFE (mimpid)
ZEGERTEA AREAKR, EEMEXNT:
K84 mimpid FHEREN
{iL ZW ia) £ 3% SE
31 Reserved MRO |{REE 1
_ INGE LY
[30:26] Vender0 MRO o —— 0x17
_ INGEIER
[25:21] Vender1 MRO BEA=E ¢ 0x03
_ INGE LY
[20:16] Vender2 MRO BE A= W 0x08
15 Reserved MRO |{REE 1
[14:8] Reserved MRO |{REZ 0
[7:4] Minor MRO |FIiA&=S 0xX
[3:0] Major MRO |FERRAS 0xX
ZEGRETMISESMP I ATIE, SR VA RYILIERG, ZFEH[ITERAE.
NMBERXNRESEFFE (mstatus)
ZEGERIN LAY, EEMEMIT:
K 8-5 mstatus FHEZJ/EN
{iL ZW ia) £ 3% SE
[31:13] Reserved MRO |{REE 0
[12:11] MPP MRW |3 A BT AT AR I 0
[10:8] Reserved MRO |{REE 0
7 MPIE MRW |3t = 7 2 i P B {3 BEAR S 0
[6:4] Reserved MRO |{REE 0
3 MIE MRW | #5483 S i s BE 0
[2:0] Reserved MRO |{REZ 0

WPP il TR FHNFF L PERIAFIER, BTREFEHHEEHHIRNIRE, ME A
EETERERENL, HFENFEHDEIE, WIEREREHAMEE, FEEIENEZETR VI RIIFL
I, ERE-RABREPERIMEASWEHA 0, LURENBENX TR PETEREREHNIT. iR

HEERPEE, MAEFRER WP REFHOVFENX, HEMERER WIE BHE.

V1.2
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B V3 AR HF R RAMAFEN, EEEEMOESNITIEENSZER, JEBIX
BRI IE MPP R B A 0x3, BMREIfE, IR RIFENBFER.

BHIESEFTESR (misa)
hEHEEFEFATHERMIERNEMMTEFNESET RIER, E&MEANT:
72 8-6 misa HiFERENX

i 2R s £ 1P EhiE

HMEEFiK
1: 32

[31:30] MXL MRO 1
2: 64
3: 128

[29:26] Reserved MRO |{REZ 0

[25:0] Extensions MRO |3ESEI RIS X

H WXL BT RMAERNFK, SR V3198 32 rfiti®es, i EE N 1. Extensions AT
BTRRMAIBRTHFT RIESEIEE, BURT XV R, HiFMEARNTRAR:
< 8-7 B K RIEE

i B ik

0 A Atomic extension

1 B Tentatively reserved for Bit-Manipulation extension

2 C Compressed extension

3 D Double—precision floating—point extension

4 E RV32E base ISA

5 F Single—precision floating—point extension

6 G Additional standard extensions present

7 H Hypervisor extension

8 I RV321/641/1281 base ISA

9 J Tentatively reserved for Dynamically Translated Languages
extension

10 K Reserved

11 L Tentatively reserved for Decimal Floating—Point extension

12 M Integer Multiply/Divide extension

13 N User—level interrupts supported

14 0 Reserved

15 P Tentatively reserved for Packed—-SIMD extension

16 Q Quad-precision floating—point extension

17 R Reserved

18 S Supervisor mode implemented

19 T Tentatively reserved for Transactional Memory extension

20 U User mode implemented

21 v Tentatively reserved for Vector extension

22 W Reserved

23 X Non—standard extensions present

24 Y Reserved

25 YA Reserved
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BlENERR V3A RALIERS, 2B 7FER1E 9 0x40101105, BNX#FAUIES 52454 RV32INAC, HAEHS
APEREREM.

NEEXREENFHFESE (mtvec)
ZEESREATEHSES PG IBE RN, H R KRBV TEERERWEIFIRA A
X, ¥ 3.2 BHNE,

NMBEREESFSR (mscratch)
%R 8-8 mscratch HHFEREN
i b4 i8] &k SHE
[31:0] mscratch MRW |#IBE 7% 0
ZEGFERe—MSEENRT 32 MM EENSERS, BT IRMNRERE. flin, EHEANRE
S P AL IRIE R, G P HERRIEST SP BN ZF FR, HRFPEERIEHIRES SP HFFsE. RHRS
N FER, M mscratch FRE KIS SP HIE. BIR]SCI PR TN PHRRRE.

NBEXREREFIEHSESR (mepc)
7 8-9 mepc FHFERE N

{ir 2R 9] ik SHE
[31:0] mepc MRW |REIEFIES 0
ZEERBTREHXANFESPEFNEZERIES, EATESESERPHNEREXANFERN
§% PC 55T, HABREEEHTEGE, mepc HIEAREMYU, ATFREHFPEHRE. BEREETE
:op=F

® HALRER, mepcii EFAHBITERENAIIESHIPCE;

® HAHUIRT, mepcii EFAT—FKIESHIPCE.

BEELETRE, EEREIN, MEEEKnepciifE, EZHWATASASEEREET.

NBEAREREFESR (mcause)
& 8-10 mcause HEHXEN

fi B i ia] ik S
H TR 7RI
31 Interrupt MRW |0: B&E 0
1: Ry
[30:0] Exception Code MRW |F 24T, 1ER3R 2-1 0

ZEEREIEATRECERENEERFERPERS, HRSHMA Interrupt 38, ATHER
YHIRENERELER T . REUARERDG, ATHETEFNER. RIFARNSTUSEE 28R

Lty 2

BT

NBEAREESFR (mtval)
% 8-11 mtval FEXREN

{ir 2R 9] ik SHE
[31:0] mtval MRW |B=EE 0
ZEGEHRATRELEREN, SlERENE. ERENENREFEFANARTTUNSEE 2E
REET.

PWP BLE S F8% (pmpcfe<id>)
ZEESTEATYENERIPEINEE, 25585 8 MATRE— M XEHRP, FAE
NBEELE,

PMP ittt 558§ (pmpaddr<i>)
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ZEFSTERTYREAGFRIPETAMIERE, REXN—1 34 (RIS 32 (IAI4D,
BB ERESEE 45,

WAMEEESTESR (tselect)
XX Z B MR EY, REXF 4 BENS, HR 2 6%, BE & BE =T,
EABNIZEEREFEMNBERRLE .

+& 8-12 tselect HFHEEREN

{ir 2R 9] E1:p%y SHE
[31:2] Reserved MRO |{REZ. 0
W BB EESES, RERMERNNEBE
[1:0] TSELECT MRW |5, AI#2{E tdatal F1 tdata2 FFREBMTS X
==

WAMEBRESEER1 (tdatal)

(S S FHE AR R O AL IR RS B, WAL IRER (N SR SHIE R R AL BT =, H A tdatal &

2209 TYPE HEEE 2, EES VAR FRAE D mcontrol BYEN .

> AFy AL

MATHR

% 8-13 tdatal BEHEEREN

o

{ir

B

i)

HiR

SHE

[31:28]

TYPE

MRO

B S 2K BUZE N, meontrol ZEHI,

0x2

27

DMODE

MRO

0: HBRREXFMIFXER S % 2ZH94E
KEER;
1: AR BER S SR HEA S ESE.

[26:21]

MASKMAX

MRO

X MATCH =1 B, AIFECHI & KIEHEEHE,
BN & K s 1 ILEL 2 F Y5

Ox1F

[20:13]

Reserved

MRO

RHE.

12

ACTION

MRW

8 B A& B B SR BN A AL PR AR 5K
0: fl%& BN B i 2 (213 o 7 ;
1: L RENEERER.

[11:8]

Reserved

MRO

RHE-

MATCH

MRW

LR SRASECE

0: fili%k {EF0 TDATA2 HESRITAL,

1: fl& B0 TDATA2 B9 M (LA RSICED, H
fiM=31 - N, NATDATAZ IE—P 0 IE
51 (MERLFFEE) ©

MRW

MR T il & 25 e RE -
0: MIEXTXRAME25;
1: MEEX T ErEmA R,

[5:4]

Reserved

MRO

RHE-

MRW

U T % 25 RE -
0: URK T XHAIMA 2 ;
1: U T erem% 2.

EXECUTE

MRW

e St fih & (&g
0: XMH;
1: 8,

STORE

MRW

IR S it ik & (F RE -
0: XH;
1: {Fge.
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R IE il & (F RE
0 LOAD MRW [0: XHF; 0
1: {FEE.

BiAMEBEEFES 2 (tdata2)
{3 ZIFRE T R ORISR AN, A TREMANTEE.
& 8-14 tdata2 HEH|EN
i £ Wi ik e

[31:0] TDATA2 MRW |FF1R7EFEEME. X

WRIEFMREFESE (desr)
ZEEHRATEFMEFANERNNEITRES, FEERSE 7.1 1.

BWIKRKXZFES (dpc)
ZEERATREMCESRZENFRAEX ZEHEPITH T —FIESHMtLL, RERBENEK
MEREREARE, EHHAMNEAEE. FREEEE 7.1 7,

WABEREESFHFEH (dscratch0-1)
ZAFEFRATARER TIR FAEHE.
3% 8-15 dscratch0-1 ZFEFR{/EN
fir B i3 ic] Fi::pos &
[31:0] dscratch DRW [EHiIXERBIBEE FE 0

8.3 AAFBXEX CSR FFa%

AREXZRPHERTFSE (gintenr)

ZEGFEATENEEFEHNFERS Rk, IREXT2REYEHNFEESFERUTUBETIEFSR
mstatus FHY MIE, MPIE fiizHl, ZFFRAPER T LERE. MERPE{FEESFRS gintenr 2
mstatus & MIE F1 MPIE R9BRET, Al P& T o] LUBITIR1E gintenr, BT MIE A MPIE IENFFE,
W 3.2 XA,

A 2ETE T EIERFER R N FIRE

FEr RS IEHI T F8E (intsyscr)
ZEGHRFTERTEESMRERE. BHEERFHEXINEE, 0 3. 2 HHExHER.

MR ESTESE (corecfgr)
ZEFSE BT R R A VFEN NI BT, LR IIT fence 35S BT R T F MR P ENIEK,
BRENSE 3.2 HEXLHER.

hETIREIRHI T FES (inester)
ZEGFEBTERPEHRERSRESHEL, UREHRRKHRERYE, EFENSE 3.2 HHEX

k.
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