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QingKeV3 fAbIREES

V1.1

5 BA

BHR V3 R IESERETAE RISC-V BS54, BRI 32 LB A MCU AbIERE. 1ZR75)
B13% V3A. V3B, V3C. H - V3A 3 #5 RV32INMAC trEIE S R, V3B, V3C Z#F RV32IMCB #rEiES &
TREBEMIESET R W, MXFBEBRFRAMBHRE, Ritzid, TXFEHERK (HPE) |
T (VIF) | BENE/ ML FREO. ZHF “WE” I5SFiFaIE.

R

R H#iR

ESEREM RV32IM[A]C[B]

k& 3%

FPU P FF

4 27 RS I

] SR EERNRL 256 b, SRR
B ERK BAYE 2 BREGER
VIR RNEFRIP S

RINFEER S FEFREIR AR EREARAE S, FE S WR I F0 WRE BERR 53X
I'R’ES S FF

iR B/W&FRED, Frf RISC-V FIR
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BHR V3 RIIMALIESEEIE V3A, V3B, V30, ERFIZERBRAIFEFE—ENE
ERERE 11,

FT1E BER

FT1-1 EIR V3 AL TR S bn

=

5, BiEE

P T T cmy | TR oo
(oK | Mk | HE | B | WKk Jey S i
ns ¥ | BH  EEH (XW) N
V3A RV32IMAC 2 2 4 3 54 X X
V3B RV321MCB 2 2 4 3 Hotit /462 v 4
V3C RV32IMCB 2 2 4 3 it/ #54 v 4

i BIERZHIES UIR—ARIEB IR, IR T PR

1.1 {6$8%

BIR V3 RN IR B EIRER RISC-V I8 LR, FHAMWIEXIERISE RISC-V EERE
WMETESEFM. RISC-VIESERMEE, IFERWILT, FTLUREARMNEKREITRIENAE,
BR V3 RTHAER I HUNTIESET R:
RV32: 32 {iuZety, BASFHERMTA 32

i 1 FEIESXFHFESENETRE, RETEER1-1;

o o > = —

. TIFEEMIRE, BE N2 M BREES
: XIFERRREMRIEIES

. XHEFIES

: X 16 EGEERS
: TIFIIRIEIRS

XW: B RFTMFFIRIEN 16 (MELEES

2: HiH—HIESBEE, 1B XW FEE, &ML FEHE#ES c. Ibu/c. |hu/c. sb/c. sh/c. |busp/

c. lhusp/c. sbsp/c. shsp, {EFRTEZEETF MRS #iFF8e Z HIZHp T AiE;

3:V3B S F MM F(64bit) FIeEI—NF (32bit) S HIMFE 25 R (64bit) HIgE— N F(32bi t)

E A
H

<&, BIAMEMASZSEERM BB WRS HiiFes LRI HAI T Ri%;

4: V3B/C XtFAFHENIES, RIMERAASEZERHARE IRS iEss s Higha) T R,

1.2 FiFaE4

RV321 #35 x0-x31 ££ 32 NFERA, V3 RIINIHF “F” R, NRBFREERE. ERVI2
i, BNFERIA 26 TR 1-251%T R321 WHFFR LR,

%= 1-2 RISC-V H5EE

HiFa ABI EFR ik FiEE
x0 zero fE w5 0 -
x1 ra IR [EHbiE Caller
x2 sp Kigst Callee
x3 gp ESSi-k) -
x4 tp & I2IgE -
x5-7 t0-2 IGET&S1FeE Caller
x8 s0/fp RFEF/iEET Callee
x9 s RESES Cal lee

1
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x10-11 a0-1 RS /1R EE Caller
x12-17 a2-7 EREESEN Caller
x18-27 s2-11 REEESR Callee
x28-31 t3-6 &R 25 725 Caller

ERp Caller BEEAWIAERETREFZEFFRE, Callee BERAWIBATERFZFTFRS.

1.3 FEURR

FRfE RISC-V ZRMBLIE = MUERUER: MEEN. IWBERX,. AFPERR, WT%F 1-3 fir. He
MESBERX ALMEMAER, EtiEX A EESIIAER. EAMTTASE RISC-V 45 ERHIFR
XS, AAAIERISCV EESLEMEETE.

%< 1-3 RISC-V ZEHMEIER

YmhS HR IR
0b00 R PER u
0b01 BEER S
0b10 REB R4
Ob11 MRz M

BHIR V3 BRI IERE L IFEH P MERUER :
o HlEN
SR EERENR, ZERX TEFAILUAGEIFBIEHIFIRSEFRE (Control and
Status Register, CSR) , [EETtEEwEIHRIEAERIYIR U Xig . EEBEEALTHSEERT, H
HiTmret (HEBERIEEIES) BEE, #R1E CSR F1F:E mstatus (HBERRESFEE) F
MPP {iZ, # MPP=0b00, MiRHH ZENFHNHA R, MPP=0b11, MLRLEIREEHIAER .
o MFERN
BAAEXEEREPR, 1ZERX T REELRIBRER CSR FEeE. HAXEFEXHPUAT, Mk
HERSHAPBRFEANSZER, WIBFEMTDE,

1.4 CSR H15:%

RISC-V ZE#Jh EX T —ZF CSR HFe5, AT IEHIMIERMAIBRNEITIRES. XL CSR F/H
RAEIMEA 12 [IibltémaSzSIE), AT R 4096 MNEFas. HEFERSMHAL CSR[11:10]1RENIZEF
ERHRIESPRE, 0b00, 0b01, 0b10 RRAIVFIES, Ob11 FRR{NIE. £ CSR[9:8]1 FALRE X AT LUK
B)iZHF Fae &R RS, 1ZEMK 1-3 PEXAIFIUERRITN . FH1R V3 M EISIAY CSR &F
HFRIENE 8 E.
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B8 7B
5% (Exception) #ll, BI=Z&FIAIE “NIEEITEM B9LHl. FR V3 RIIMAIRRES
—NREMNFRS, EBLETEHERNNSIE 256 MRE. BLREFESPEET, HLIEREBRE
M Rz A0 P8 7 T AN T =4

2.1 RERE

FEREFERZFUE, MOERNEHTHR—EN, RAESEFEYaEF, ZERRERT
WrAbIBFER, AIBSTEREIREZAIEEMIERF. I XAIKR, PEBESEN—HS. EFRHATLE
HRFPEITEFEALIBSHHFERRE/RE S FES mcause REF. HF mcause[31]4 interrupt
w8, ATFRRFESENEEZEFTENHTEZRE, mcause[31]=1 KR AIHH, mcause[31]=0 RRAF
#. mcause[30:0] AR EHmIE, ATRrFECENEKRESFHHRS, WTERFAR.

< 2-1 V3 AR =7 B iREE

interrupt REED F$/%% SEERA
1 0-1 - =]
1 2 WBREL NMI i
1 3-11 - *E
1 12 BRRT SysTick HEf
1 13 - ]
1 14 [E]5 L aaanlil
1 15 - =B
1 16-255 kil SMNERFRIET 16-255
0 0 [E% g4 ik AR 5F
0 1 EEZ £ 1a)5E 1R
0 2 EEZ EEIES
0 3 [E5 i =
0 4 [E5 Load 15415 TR ibiE A 33 5%
0 5 SRS Load {5 &1 R 1=
0 6 [El&$ Store/AMO 15 &1 fF LA 55
0 7 MRS Store/AMO 35S FEE IR
0 8 EEZ PR TR
0 11 [E5 MR TIME R

xh ‘FL” RIEWLUERYEMER—FPITHES, BIaN—5K ebreak B ecal | 5%, 8K
PITEIZIESHSMAHENRE. “5P BEFIEEREMTRFES, BARELXERPNES
PC ERAIRETRE. HP “BiHRDS" —RIERERERILERHEMIIR—FESIAR, X
FIRSPITZREVIRTE, BIAnsMEREYFET. M “IEHEHFE" RIETEBMEMBR —FESHLR,
BURERRFIESHIT T —HHITHIERVIRTS, BlaninFEsiiR. ol Fidss R ERE, MAERNHF
N—RAS—EFHNFLER, MBRENITES, ENBHIAGFEREEN, MAEREEMNT
TIRENES, TEBREN.

2.2 EANRE

HEFELERETERES, FERMERE, MAAENFEHEDE. EHCEREGHTAT
AR T :

(1) ZIEHAEFR, BRRITEFESPECIERE .

S bR BN O R FUAXAFEANOEMUIFFESE mtvec X, mtvec[31:2]F
X T REHERHAEMIE . mtvec[1:0] EX TABREHAFUFR, & mtvec[1:0]=0, FIER
EMREERE—AOQ, A% FEHPUET, @ mtvec[31:2]F XAV EMIEIIT. BIEBETHE

V1.1 3 WH
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MABIK A PR, TR mcause HEEEH, FANFILIE; Lmtvec[1:0]=1, FEFPUEIE
AEERER, DS FEMTEETRS, RE\PESHSH TR, L+ REHFER,
%18 mtvec[31:2] B X AUEIb L+ FRBTSR B +4 AT, FETEIRRLERE— KU EFHLEEH
ME4, AT HMES.

(2) EEHICSR FiFss

LHNFERPEE, MAERSEHNEHELL CSR FHEHR, EFNESEARERRASES
mcause HlEFHER T HE 5 FE2E mepc W SHEX FEESFERE mtval HSSENREFESE mstatus,

® T 3ff mcause

wWETEnA, FARERFEE, HERMIFTNFEMESPHNRS, RETLUEEBIZE 7S
EEES|EFEHERE S F MR EHIRIE, £13%k 2-1.

®  Fff mepc

FoEEXIRE B E S P M IERSAVIR B R TZAE mepc . FAIUHNLE SES TG, &
HBENEH mepc EANHANEE|FFERIAIES PC E, PRI T—RMMITHIES PCE. FEHF
WAL IRLERfE, MAIRRFEAEARFENEERE L, B2 FEAALEBRERIT.

BESIENZ:

1. mepc B—NANEAEMEFERS, KEHBTLMERIZE, ABEXUREFIEZITH PC IEEHER
B,

2. YL hiikt, B)FE R EZHE8E mcause[31]1=1 B, mepc BB EH JohHRET T —&ARPITH

£4 PC &,

MAERER, REREEZFES mcause[31]1=0 B}, mepc HIEEFTALFIFERIES PC E.
X AR EIRER, NREREER mepc BIEIRE], TREGEHITZATERERNES, LTS
GHRE. BERINLCEBFRER, TLUEK mepc HEAT—FARANITIESHEREIRE . 5lanFk
{11& ecal | /ebreak 5|FeHE, WIEFRER, BT ecal |/ebreak (c. ebreak 5 2 F¥) K 4 FH$ES,
e REEERHEDL mepc BB A mepc+4 (c. ebreak Jg mepc+2) f51R[E]BIFT

® FEFimtval

HFENF RN, BHIEEEERH mtval BE, ZEASIESENE. ZE—HRE:

1. MREFEHEF[HOISIENFE, BESBEREMNEESIHRIARUEEN mtval .

2. MRZIEEIRSSIRNEE, BHESFHZIESHIESHIBEN mtval,

. MRERWHE RS ENEE, BHSIEE =4 PCEBEN mtval,

4. TFEMAFE, FEHE mtval BIEIRA 0, B0 ebreak, ecal | IELSIEMNRE.

5. FENFETRT, B mtval BIEIRA 0.

® FE i mstatus

HNFEMRRETET, EHSEH mstatus PHIFELEAL:

1. MPIE EFT AN T EFFETEIA MIE &, FEMBELERGE, WIEBFHRE MIE.

2. MPP EF AN R EMPERIRFFUR, FEMPEERE, WP AT 1RE 2 AR FiEx.

3. B V3 AR L IHNB[BEATHHEIRE, #ANRENDEE, MELSHEE.

(3) EHMMAIBRFER
REFREMPEET, RHAATERAFIUR K EH AR

2.3 RELERY

HENSE G, MAIEERM mtvec B EE X MMIFERMITIER . HERAG—AORM,
HALERER M mtvec[31:2] E M AU HINE AR — SR BkEEIE S, BMENIT. UATHHEM R IEE L+
AR moause [31] MUMEFIMTS I RM R R ERE AW, 5 EHIDHIET S 5802 R0R0 R E 5 & 5 R
chl, HETHRAIRLIE.

L AEM+h RSx4 HITRBS RN, BHEIREPERSHEZRERRMFER
ol RN CH0AE, HEBEERT.
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2.4 REIRWE

SERPHLEREFTERZE, FEMNRFZIEFPRY. #ANRENGEGE, MOESHAPIR
RNHAANNFER, FEMPEHAOLIEBENSIERTER, SHEREFEMHEN, FEEH mret
ESHITIRE. LAY, MACIEREHIE BT TIRIE:

® PCi5$H1%E 73 CSR F 7725 mepc HIE, BIM mepc REFHUIESHBULAFFIGINIT. FTEITER

BB G X mepc BIRTSHERIE,
® T CSR Z 7728 mstatus, MIERE R MPIE, MPP FIFIRE 2 BIHIMAL TR S B RAUE S
BANFENRAEIZTHTE 2-1 8k
2-1 REWNIIEREE

—| Exception_Handler |—M—>—| PC=mepc, Then running |

mepc

mcause

Main Exception P Update CSR I— Update CSR

mtval

mstatus

—| Machine Mode(Update Privileged Mode) | \—| User Mode(Update Privileged Mode) |
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¥ 3E PFIC 5hipissl

BF V3 MAEBIAIIEIT T — N RIZRE D ETIZHIZE (Programmable Fast Interrupt
Control ler, PFIC) AIEESEEARR 256 I~ Hlfi. HAPRFT 16 MEE AMALIERAI T, HR
FHNERRlT, BNERAKXIE R 240 NIRRT, HE 4N T :

24005 ERER T, BASPETEKERE N AL A EHRGERINL, BERRESAL
AIRIZZRPUETRE, HARERESR

HERESEFEYE, BEEMEKNRE, RAEGHEHRREIR, THIESHTH
HAERK (Vector Table Free, VIF) AREfANALHI, 4k P]4mIZEIAPHTE=HHE

E: TEESHIMAIERS, PHIEHIEEZIFHRAGREREFIEHELRENE, BEATEE£E 1-1;

hETFNFE R EERNTE 3-1 k.
%= 31 REMTEEER

WS R i) E4 ik
O —_ —_ —_ —
1 — — — —
2 -5 ElE NM| NI R i P B
3 -4 EE EXC 5
4 — — — —
5 -3 EE ECALL-M HLe3 15 B i
6-7 - - - -
8 -2 EE ECALL-U A PR ENE A
9 -1 EE BREAKPOINT W 25 [2138 R
10-11 - - - -
12 0 RECLE SysTick ARG ERTER T
13 - - - -
14 1 AT SWI e R
15 - - - -
16-255 | 2-241 | TE4ES External HhERHRB 16-255
Interrupt

JE: ECALL-M, ECALL-U, BREAKPOINT #1422 EXC B9 E2KH, AEHS1E, V3B/C i H T Hik,
V3A sh{_E= A CJHE4EFT EXC 2EFH .

3.1 PFIC Z{EB4H

%< 3-2 PFIC FHiFa

AR V3 ia) itk Wiia] P EiiE
0xEO00E000
PFIC_ISR RO i BER TS B 1R 88 0x00000000
_ISRx —OXEOOOEO1C T EREIR S FERS x X
0xE000E020
PFIC_IPR RO AR S B 1R 88 0x00000000
— —0xE00OEO3C PEEERS 7R x X
PF1C_ITHRESDR 0xE0Q00E040 RW e R ER ES7FESS | 0x00000000
7 Bt 25 77 25
PF1C_VTFBADDRR 0xEO00E044 RW %?ﬁEEFLﬁgi‘m'tiiﬁ?ﬁt 0x00000000
JE: RS VA B

V1.1 6 WH
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D 2 7 58
PFI1C_CFGR 0xEO0OE048 RW ﬁ?LﬁEegiz%ﬁ?ﬁté 0x00000000
JE: RS VA B
PFIC_GISR 0xE000E04C RO Flf e FHIREEFERS 0x00000002
VTF ID Bt E H 1728
PFIC_VTFIDR 0xEO0OE050 RW N il EEE;Z?f?ﬁt 0x00000000
JE: {XXTV3B/C B
0xEOO00E0640
PF1C_VTFADDRR RW VTF HHEZFTFEE | OXXXXXXXXX
_ X | X EOOOE0GC hil x WIBHIEF FRE | Ox
OxEOO0OE100
PFIC_IENR Wo r{EREE B B 178 0x00000000
_ X —OXEO00E1 10 P {EREIR B S 1Fas x X
OxEOOOE180
PFIC_IRER Wo R SR B 1788 0x00000000
_ X —OXE000E19C i {ERE B S FRE x X
0xEO00E200
PFIC_IPSR Wo RIS B S 1E S 0x00000000
_ X —OXEO00E21C FTIEREIRE S x X
0xEO00E280
PFIC_IPRR Wo g o eyl 0x00000000
_ X —OXEO00E29C iR B SFes x X
0xEO00E300
PFIC_IACTR RO R IR S H 7S 0x00000000
_ X —OXEO0OE31C FHTEGEIR S S FRS x X
0xEO00E400
PFIC_IPRIOR RW SRl E S TEEs 0x00000000
_ X —OXEO0OE43C PSR B F 7R X
PFIC_SCTLR 0xEQQ0ED10 RW RGBT SRR 0x00000000
JE: 1.PFIC_ISRO 778592 N B 7E V3A & OxC, B NMI F0 HardFault = 2EtiA [EEERT; 7£ V3B/C K

0x32C, NMI, HardFault, ECALL-M, ECALL-U, BREAKPOINT ‘2 Z22tiAfEAERY.
2. ECALL-M, ECALL-U, BREAKPOINT 425 EXC B9—FHI&JE, IRZSHI EXC YKL bit3 o~

3 NMI\ EXC Sz#F B BERRFIR ERIE, T XIFHBEEEBIRFIR ERIE

4. ECALL-M, ECALL-U. BREAKPOINT P3z#FrhBIECERAFIRE . FHTEREBRRFIL EFRIE

S5 FESEmANT :
th T RE R AT ETERRASF ESE (PFIC_ISR<0-7>/PFIC_IPR<0O-7>)
AR V3 ia) itk Wiia] P SiE
EPI‘—Iﬁ 0-31 1§L\b’lkn..\%:ﬁ XTJ- :.F V3A :
H 32 MNMRESALIN], %%n<#n 0x0000000C
PFIC_ISRO 0xE000E000 RO
- X A 3 F V3B/C:
JF: NMI FIEXC BtiA [ 4E 0x0000032C
EP&(ﬁ 32_63 1% '{klu\%ﬁ%!
PFIC_ISR1 0xE000E004 RO 0x00000000
- X 3 32 MRASLE X
kT 224-2 a2
PFIC_ISR7 0xE000E01C RO ?:Lﬁ 55 RAEREHT 0x00000000
H» /\ 2 A'lklp\{.L
I:PLﬁ O 31 *ii'{klh\ﬁﬁ%%
PFIC_IPRO 0xE0Q00E020 RO H 32 MRASI[N], Fw#n | 0x00000000
EPL)?E’J%L%.U
I:PLﬁ 32 63 *ﬂ:i’{k:u\%ﬁ%ﬁ
PFIC_IPR1 0xE000E024 RO 0x00000000
- g 3 32 MRASEE X
PFIC_IPR7 0xEOOOE03C RO FhiT 244-255 ERCIRZSEFF | 0x00000000
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R, 3L 32 MRS

M40 B 17 25 F THE 7R h BT AY (E BB ZS AN R BT YRR IR TS

h T ERE IR B RS E7EEE (PFIC_IENRCO-7>/PFIC_IRERCO-7>)

R

i3 (a3t

i718]

ik

SfE

PFI1C_IENRO

0xEOQOE100

Wo

kT 0-31 (FEEIR B B 7 RS,
3# 32 MEENLn], BT
Wtn FEEIRE

JE: NMI F1 EXC Bt A (£ BE

0x00000000

PF1C_IENR1

O0xEOOOE104

Wo

FRlKT 32-63 FREIR BEF TFRS,
H 32 MEE L

0x00000000

PFI1G_IENR7

OxEOOOE11GC

Wo

Rl 224-255 {FEEIRESF
g2 H 2 MEEN

0x00000000

PFI1C_IRERO

O0xEOOOE180

Wo

FRiKT 0-31 (FREBR T 725,
3 32 NMERAIIND, AT
Wrn {5 5E BB

JE: NMI F1EXC T 218 1E

0x00000000

PF1C_IRER1

OxEOOOE184

Wo

FhikT 32-63 [ RESMR 1728,
3t 32 NERRAL

0x00000000

PF1C_IRER7

OxEOOOE19C

Wo

U 244-255 fERETEREF
82, £ 32 NMERRML

0x00000000

M4H 55 77 25 F T (L BERNPRRE AR LAY P BT

h TR IR SR ERR S TSR (PFIC_IPSR<0-7>/PF1C_IPRR<O-7>)

R

i3 la ik

17318]

3%

A

PFI1C_IPSRO

0xEOO0OE200

Wo

FhikT 0-31 IR B F 178,
i 32 MEEL[N], BT
Wr#n $EEIGE

0x00000000

PF1C_IPSR1

0xEO00E204

Wo

FhlkT 32-63 HEEIR B F 17 RS,
H 32 MEEN

0x00000000

PF1C_IPSR7

O0xEOO0OE21C

Wo

Rl 224-255 HRIREFE
B8, H32/MEEN

0x00000000

PFI1G_IPRRO

0xEOOOE280

Wo

FhlT 0-31 AL ER S 728,
H# 32 NERALIN], BT
Wr#n $E4CE

0x00000000

PF1C_IPRR1

0xEOOOE284

Wo

Fhl#T 32-63 HEfEIE PR S 17T,

1t 32 NERRAL

0x00000000

PF1G_IPRR7

0xEQ00E29C

Wo

Rl 244-255 HERBRSE
3%, 1k 32 ANMERRML

0x00000000
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HMAIERERERA P ERES, TUBE P EFFRERRE, MAFHNDET. £/ FEiEE
BT ER, BREEmL.

RETEERASE T8 (PFIC_IACTR<O-7>)

B4 1 bl Viia] 1% SNE
R 0-31 BB S 788,
PFIC_IACTRO 0xE000E300 RO 32 MRESALIN], FTRA | 0x00000000
W#tn IEZEIT
Fhl#T 32-63 BURIR S E 7S,
PFIC 1ACTR1 E E304 R
C_IAC 0xEO00E30 0 3£ 39 A 0x00000000
Fhlif 224-255 BUERRASSHEF
PFIC_IACTR? 0xEQ00E31C RO s 3t 30 MRS 0x00000000

FAPEEE— AR, HFENRERET,

ZARER, & nret BEIE, ZAHRBEHER.

rh B SE R A e R R{E B 7788 (PFIC_IPRIOR<0-7>/PF1C_I THRESDR)

R

i3 la ik

17318]

3%

A

PFI1G_IPRIORO

0xEOO0OE400

RW

HiT 0 RAERECE

V3A:

[7:4]: HREFRIEHIL
EHMLELRE, ithiL
EEEHE, bit7 Aith{L
[3:0]: {REE, BIEHNO

Hit:

[7:5]: MFERITHIGL
HEELHRE, TG
HRERE, HAREN,
B&%AFREREK D
[5:0]: fREE, EBIEAO

E: WARHAEH ), L5
RAE, F—BEHETRF
B &GRS, AT
ERSHIFHT

0x00

PFI1C_IPRIOR1

O0xEOO0OE401

RW

FET 1 MERIRE, EER
PFIC_IPRIORO

0x00

PFI1C_IPRIOR2

OxEOQOE402

RW

i 2 LAERIRE, IhEER
PFIC_IPRIORO

PF1C_IPRIOR254

OxEOOOE4FE

RW

P 254 ERIKE, IHEE
[5] PFIC_IPRIORO

0x00

PF1C_IPRI0R255

OxEOOOE4FF

RW

rhlr 255 RIS E, ThEE
[Z] PFIC_IPRIORO

0x00



http://wch.cn

QingKeV3 AL F2 2 F it

http://wch. cn

PF1C_ITHRESDR 0xEOQOE040

RW

PR SRR EIRE
V3A:
[31:8]: {xE&, BIEHNO
[7:4]: RAERSE
[3:0]: {REE, BlEHNO

V3B/C:
[31:8]: {xE&, BIEHNO
[7:5]: tRAERSE
[4:0]: {REE, BIEHNO

JE: LERE=EIERT B,
L& EFEA T HITHETAR
FEY, LEFFEN 0 B,
e BB & 7 75 L 3L o

0x00

thifific E & 785 (PFIC_CFGR)

=18 b ks

WilE]

ik

SfE

PF1C_CFGR O0xEOOOE048

RW

i EC & & 7 ar

0x00000000

ZF i) VA B, HBMEXA:

i B

18]

filik

g 17

[31:16] KEYCODE wo

Xt AR BAREHINL, FERLEAENR
LV EFRREEE A REIZEL, RHBIREE R 0.

KEY1 = OxFAQ5;

KEY2
KEY3

OxBCAF;
OxBEEF.

[15:8] Reserved RO

RE.

7 SYSRESET Wwo

RGENM (FIEBNKEY3) . BEE 0.

E 1 ﬁ;;&, E 0 9&7}‘;&0

6 PF1CRESET Wwo

PFIC {2 E{x, BEhE 0.
E 1 ﬁ;;&, E 0 9&7}‘;&0

5 EXCRESET Wo

SEAUEEAR (FSSAKE2)
5158, 50EH.

4 EXCSET Wo

SEhERIEE (EEZBANKEY2) .
518%, 50X

3 NMIRESET Wo

NI BB (RIBEAKEY2)
5158, 50EH.

2 NMISET Wo

NMI hiEfiERRIEE (S B AN KEY2) .
518%, 50X

1 NESTCTRL RW

FETERE FREITH
1: Xil; 0: 3TH (BILSBEANKEYT) .

0 HWSTKCTRL RW

B EXRFREITH
1: Xil; 0: 3TH (BILSBEANKEYT) .
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F e /{IREHFFEE (PFIC_GISR)

-4 Vet Viie] iR ShifE
PFIC_GISR 0xE000E04C RO b HEREF S 0x00000000
HEMENA:
i 2 Wiia] tiidk EifE
[31:14] Reserved RO | 1RE8. 0

HAIERE R B THIERTS:
1: BERT;

13 LOCKSTA RO Ll 0
0: EPERT.

JE: &S V3B/C BEL

LA ESRE LT ERRKE:
1: FRKE;

12 DBGMODE RO e 0
0: FEFIRRKE.

JE: &S V3B/C BEL

£/ {ERE -
1: {EHEHET;
11 GLOBLIE RO | 0 st et 0

JE: &S V3B/C BEL

10 Reserved RO | 1REZ. 0

LIRS AP TIER:
9 GPENDSTA RO . 0
1: B; 0: %H8.

LRI APEHINIT:
8 GACTSTA RO . 0
1: B; 0: %H8.

SRR ERE RS
0x03: 28 2 it
0x01: ZB 1 Krhli; 0
0x00: ZHHUILE;
Hh: RATRETER.

[7:0] NESTSTA RO

fkrhif 1D EhtF iRt & 728 (PFIC_VIFBADDRR /PFI1C_VTFADDRR<0-3>)

BFR i3 la ik 17318] 3% EE

[31:28]: feskrhitraY Hixity
HEIS 4 L.
[27:0]: {REH.
A ZFFEE T V3A B

PF1C_VTFBADDRR 0xEOOOE044 RW 0x00000000

[31:24]: ekt 3 RS
[23:16]: 3kl 2 RS
[15:8]: f&FH 1 FHS
[7:0]: ZEFH 0 &S
A ZFFHENXT V3B/C B
g

PFIC_VTFIDR O0xEOOQOEQ050 RW 0x00000000

PF1G_VTFADDRRO 0xEOQOE060 RW XTF V3A: FtF V3A:

V1.1 "
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[31:24]: I 0 LR

Do

[23:0] : P MTBFritbit
1€ 24 i, EA{K 20 (fcE
B3, [23:201E=EH 0.

*FF V3B/C:

[31:1]: fR3RpHT 0 Hbdik,
FEZREPOps

[0]:

1: BR%RFTFR 0 @iE
0: XA

0x00000000

%1F V3B/C:
OXXXXXXXXX

PF1C_VTFADDRR1

0xEOOOE064

RW

ST V3A:
[31:24]: T 1 PEiLR

|

=

[23:0] : P MTBFritbit
1% 24 i, EA{K 20 ficE
B3, [23:201E=EH 0.

3+F V3B/C:

[31:1]: fFAET 1 Hbodt,
AFTXTFF

[0]:

1: BRA%ETH 1 18E&
0: XM

%FF V3A:
0x00000000

%1F V3B/C:
OXXXXXXXXX

PF1C_VTFADDRR2

0xEOOOE068

RW

ST V3A:
[31:24]: T 2 LR

|

=

[23:0] : P UTBFritbit
1€ 24 i, EAP{K 20 (fcE
B3, [23:201E=EH 0.

3+F V3B/C:

[31:1]: fFAPET 2 Hbodit,
AFTIXFF

[0]:

1: BRA%ETH 2 1B&
0: XM

%FF V3A:
0x00000000

%1F V3B/C:
OXXXXXXXXX

PF1G_VTFADDRR3

0xEOOOEQ6G

RW

ST V3A:
[31:24]: RT3 LR

|

Do

[23:0] : T B Fritbit
1€ 24 i, EA{K 20 (fcE
B3, [23:201E=EH 0.

%1F V3B/C:

FF V3A:
0x00000000

%7F V3B/C:
OXXXXXXXXX

12
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[31:1]: ekl 3 Hblf,
AFTXT
[0]:
1: BRA%ETH 3 BE
0: XM
RYiEHl&FF8% (PFIC_SCTLR)
HR Phia) bk ) iR SiifE
PFIC_SCTLR 0xEOQ0ED10 RTS8 0x00000000
HENEXIT:
i AR 1a] faik SHifE
RGEN, BEE 0. E18Y, 5O
31 SYSRESET Wo | 3. 0
A ZIRXT V3B/C HH
[30:6] Reserved RO | {REZ. 0
5 SETEVENT Wo | &EEMH, FTLIMREE WFE B91ER . 0
LR E B E PR RRSE, AT
M WFE 15 EMABE 2R 48, an R AT WFE
§%, BETXRNITIZIES FIEIMREE
4 SEVONPEND W BRrstR AR (ERTR |
i) EBREMEER S ;
0: RLBERAEHE R/ AT g
2R
1§ WF1 54 = WFE $11T.
3 WF | TOWFE RW | 1: BZEBIWFI 355 LM WFE 354 0
0: ZiEA.
) SLEEPDEEP - EH RGO R IR - 0
1: deepsleep 0: sleep
EHEFHERSEFRE, RERKES:
1 SLEEPONEX I T RW | 1: REHNRINFEERN; 0
0: RGHANERERF.
0 Reserved RO | {REB. 0
3.2 fhETEX CSR H =%
HIh, T5 CSR FFasthx P IE B E XS :
R RS 1THISF 788 (intsyscr)
ZE AR X VA T3
HR CSR i1k i8] iR SiifE
intsyscr 0x804 URW i R IT T F 78R 0x00000002

13
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HEMENA:

fiL

B

WiiE]

ik

Sl

31 LOCK

URO

0: ZHFHFAPRATHIEE;
1: ZEERMSEATHES,

0

[30:6] Reserved

URO

RE.

0

5 GIHWSTKNEN

URW1

£ FHP TR E AR R AR

JE: ZLEERTLRHRER G S,
Bt kR xcAt, Efiigfi, AIXHE
R FIRE L, H_E T X #
ST, MITSEHBIREIE, EHENE
BRIZAL.

4 Reserved

URO

RH

[3:2] PMTCFG

URW

AR SN HELE -

00: IEHLANEA O;

01: BEMNNEA 1;

10: BHRNEA 2;

1M: BHNERA 3.

JE: ZEEE(T 1. 0 LUSERZA B

1 INESTEN

URW

IR EINREERE, EEERN 1:
0: XMFl;
1: {F8E.
A 1. LERARERME CSR 0xBC1 H
NEST_LVL #=#;
2R 1.0 UG AAE.

0 HWSTKEN

URW

e R (L RE -
0: MEHFEMKTNRERM;
1: EFERTNRERERE.

MEREAREEMNFHFR (mtvec)

-4 CSR it

WiiE]

3%

A

mtvec 0x305

MRW

SEEMIEEFR

0x00000000

HEMENA:

fiL

B

WiiE]

ik

Sl

[31:2] BASEADDR[31:2]

MRW

e ERERNE, EhM[9:2]EE
50,

1 MODE1

MRW

PR EERIRHIRRN :

0: ZkELIESIRF, BIREE, %
EBkIES;

1: REXHHHRR, XFLETeE, B8
W IRBREE o

JE: 1ZA 3T V3B/C HL

0 MODEOQ

MRW

HhifEF BN O R
0: EMZG—AOHbE;
1: RIEPEIGS*4 FHITHUHR .

14
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T V3 RFUHALIERRHY MCU, BahXHEEIABCE 7 MODEO 75 1, FE S FHTEIN ORIEHETYR
S*4 HITIRTE, EE VA HALEREERLFHEIR—FBEEIES, T V3B/C HMAERBRATIUR—
£ Pkitie S AT LAGE A R TR B A0 Lt it , BUAB IS P EEL B Attt

M IBRAELEFFRS (corecfgr)

ZEFaax] V3A T
E4 CSR it 1a] i E(fE
corecfgr 0xBCO MRW A IR E 7 s 0x00000001
HEMENA:
{ir B i8] iR ShifE
[31:8] Reserved MRO | {REB. 0
EHEEIRAE NI -
7 NMI_IE MRW | 0: FEFSEIRAT, =4 R i 0
1: FEEFSEIRET, 7745 NMI iR,
6 Reserved MRO | {REB. 0
MIE & 77 =5RRaT{ERE:
0: CSR ik 0x800 A Ri%LFFay, RE
5 |E_REMAP_EN MRW 873 NSTATUS B9{E; 0

1: CSR itk 0x800 HU{L 3 FAML 7 43 IRk
5379 MSTATUS Z 7785894 MIE 0
MSTATUS ZF 7722 HI{L MPIE;

4 Reserved MRO | {RE5. 0
ROM X35 S1EIFMAINIEFEHE :
0: 3% ROM XTEIFINIRINIEE ;
3 ROM_LOOP_ACC MRW | 1: {EIFKTE 128 EHUARELES 0
B SRR, M 256 15 LARIRYIELE
BV BR 5 NiE ;

ROM X $5 4 Bka% iR RE :

2 ROM_JUMP_ACC MRW | 0: <] ROM X$5 4 BhEE K ; 0
1: fFBE ROM X3ESBREEINIR .
EVEE

00: FRENKH]. &S TRENINEEXRH], &
R EEIR(E, CPU k& EES
B £ENES . KERDIRRR,
M BE T BEL 2~3 fZ.,

01: FBRR 1. 1ESTAENTNAEFTIF,
CPU 1¥#FEixtig S F kst 1TiAR, B
:0] FETCH_NODE W e s g o nEE |
B—E#HE, HEIESERFCH,
HIZEES; (CPU FUMAEMUESIAT
FEUERIE, ERNFERLT, HITET
BEINSIN 0~2 PNEEAR SR, K&
SIEFMEETEARRR) ;

Hith: REE.
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R EITHIFF8% (inester)

ZEFRRXT V3A Tl
=18 CSR Hbhit i1E] P S{E
inestcr 0xBC1 MRW itz EITFHI S FEE 0x00000000
HBHEMENA:
172 B i8] iR SiifE
31 Reserved MRO | {RE8. 0

U R R R AL, 51 AR
0: FREFILE;

1 REFRARES.

SE: RS TR R RR S
30 NEST_OV W msest o nmmm untes, | O
UERTZZEFINMI FR B E EHN, 1872 CPU
SR, T A MR NI R

K
[29:12] Reserved MRO | {REB. 0
RERSHREN :
0000: JcHlT;
0001: —ZRHhHf;
[11:8] NEST STA MRO il 0

0011: ZZkhity, (—HRiKE) ;
0111: =K, (ZHKRE, 2%
£ .

[7:2] Reserved MRO | {RE5. 0
BREFR:

00: ZIFIRE, XHHREINEE;
01: —RIRE, FTHREIEE;
[1:0] NEST_LVL MRW | Efth: . 0
A XZIEE 10 36 11, 12 E R 01,
JZES 11 BY, 1Ei%5 fras AR5

HREHREFR.
APERBPEFEESTFERS (gintenr)
ZEEREXT V3A T
-4 CSR it ] i3 SuE
gintenr 0x800 URW R E{FERE S ERS 0x00000000

ZEERATIEHNEEFENFERS R, NEEXTE2EFENFERESRERATBTEFS
mstatus FAY MIE, MPIE {iizHl, ZEHFRAFPRERXNTILERE. MERTEFERESES eintenr 2
mstatus B MIE 1 MPIE B9RRST, A PR TR LUBEHRIE gintenr, BT MIE FIMPIE HIEIFIEE.
HEMENA:

i 2 Wiia] D% Ei{E
[31:13] Reserved URO | 1REE. 0
[12:11] MPP URO | HEFRERATHFAIAR . 0

V1.1 16 WH
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[10:8] Reserved URO | {REB. 0
4 OxBCO(CSR)bit5 fALfFERERT, 1ZfI
. WP IE URW = 0xB ‘( {:l rﬁﬁLﬁﬁﬁb iF, 1ZAITE 0
APEXTEERE,
[6:4] Reserved URO | {REB. 0
4 OxBCO (CSR) bit5 AL{FEERT, 1Z{iL
3 MIE URW H ‘X% ‘( )\d;l liﬁﬁb 5 1/<1LL‘T:I_: 0
AP#EXTEERE,
[1:0] Reserved URO | {REB. 0
3.3 HERE

AL & S & F 7785 PFIC_CFGR AR M5t R ZF 585 PFIC_IPRIOR, AILAARIFPHEILZERE. £
hHE E SRS PEREHRE (V3 RIIMAIESBOAITHRE) , HAEEMNFENMER. ik
JEER), hEREES. EHABER), EHRAELBS. B—E&HHNEART, HETEIERE
i, HACERSRMANMARBER DN (ERD) BIFHT.

3.4 BHFERK

LURERERE R, MAIESEEYSERERR, ZERITRESRE PR R AT, FET
LAREFRNIUAHITRE. FEXPENRERE, SERENGE, HERITELENEFR. T
V3 A5 IR, XEBR “Ili5” BMREKR 124, BRI Caller Saved HiFss.

V3 RIS IR, TIFREMRBAEBINREES 16 NEER Cal ler Saved F17ex £ N ERAIHERK
Xig, ZXEMAARTR. YREREFMEEG, BHERAREMNABERXIRSHIREE 16
INELESFR. BHERIIFRE, RERERKAN 2 %K.

M IBEER S EE N TER:

B 3-1 EHrEE

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 / Hardware  Hardware . Hardware
PUSH / POP PUSH / POP
» / 3 /
/ ‘/
/ IRa1 N 7 Rra2
Main T 1/
¥ >
Priority Higher

1 (EFREAEER TR 3 EEE R MRS 2 & B MHA T At T4 ¥ A hifRn M EE
KA __attribute_ ((interrupt ("WCH-Interrupt—fast"))) &HH.
2 (ERIEEHRRIF B RS R A attribute  ((interrupt ())) FEHBR.

3.5 L

AIYmIZRIE P HTIEHIE (PFIC) RN RIER (Vector Table Free) HMfEIE, BIARETHH
EERNERIE, BEETPEREAND.

EBRE—PETRHNER, FHEPERS . DRSS R AR RIZ i S A% KA PFIC
1EHIRR S frae T, BIWIfERE VIF @8, HATLUB /b RER, HIEFSFHFFHERTERE. PFIC
Xof TR e BT 0 S 2 P BT A e R A2 90 T B 3-2 B
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3-2 RIYRAEIRIR I

Peripherals

- o RISC-V CORE

BLE >
id 1

ETH > [ VTFuronusn
USB d2

. FPIC
Other id_n-1 ! Fastid num)
EXC id_n

o

AN

VTF: Vector table free)

==
=2

[R]

Code

§(

w@n

Vector Table

o

IRQ

Handler_addr
-

18
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£ 45 YEAFR PUP

HATIREERGERE, 518 V3 RFIRAIRERILE RISC-V kR EIZ T TYIEREFIRIP (Physical
Memory Protection, PMP) #&iR. £z %X #F 4 NMIIEX1T (region) BIIFRIMIREIR. MREIEIE (R) |
W, HITX BN, RIFXENKERNTIEREAR 4 FH. PP ERERFPEXT—EEXN, ™
MEERXTEISE (L) BM, TEEH.

wRiGEER HEIRPRIRE], oA LR EDE . PP EREIE 440 8bit WECEF TS (—
4H32bit) FN4EMIIFFSE, FTANSHEREEEA CSR IESEN SR TIAL.

E: TEIBESHAFERS PP Z1FR9RIP XN ATEE[E], pmpcfe<n>FI pmpaddr<i>& fF&5 3% #F
BNt BERE, ELE 1-1.

4.1 PMP F1Es54

V3 A ISR PMP 1R 35AY CSR B 5IFR I TE 4-1 k.
< 4-1 PMP 1EIRZE77354R

2R CSR it ia] iR SEiiE
pmpcfg0 0x3A0 MRW PMP it & & 7785 0 0x00000000
pmpaddrO 0x3B0 MRW PMP it ZH 7725 0 Ox XXXXXXXX
pmpaddr 1 0x3B1 MRW PMP it & 7785 1 OXXXXXXXXX
pmpaddr2 0x3B2 MRW PMP bt Z 1723 2 OXXXXXXXXX
pmpaddr3 0x3B3 MRW PMP it 57725 3 OxXXXXXXXXX

4.2 pmp<i>cfg FHFH

pmpcfedn>, J PMP BITHELE FHFeR, BIMFER DB 8 £ pmp<idefg 18, RPN X
IWHECE, pmp<idcfg FRnXiE | MELEE. HERNTHR 4-2 Fir.
% 4-2 pmpcfg0 HFeR
31 24 23 16 15 8 7 0
| pmp3cfg | pmp2cfg | pmplcfg | pmpOcfg pmpcTg0

pmp<i>cfg AFELEXI i, HAIE XEEHEARINTE 4-3 Fimm.
& 4-3 pmp<i>cfg HEE

L | B ik
PiEFERE, HlESER TR AR
7 L [0: I"8iE;
1: BIEHEXFTEFS.
[6:5] - |1R&E.

k355 R ARIP X S5 SE ElE .
00: OFF (PMP 3%))

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

10: NA4 (EZEEFF5RP)

11: NAPOT (2 % Z=H5{R$P, 6G=1)
AIRITIE M.

2 X |0: THITHUR

1: BHITIR

AIENEM.

1 W |0: TEANRR
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Al EM
0 R |0: FLiEHPR
1: BIZHNR

4.3 pmpaddr<i>EFFEE

pmpaddr<i>HFEFeEATHCE X i A9tblt, FREEXTE RV32 2T, EEX—1 34 (32t
HE 32 (LAI4RAD, HARTNANTR 4-4 Fizm. V3 MALIEERE MR =84 46, HZEFHFRIIESMH
SIHAER.
= 4-4 pmpaddr<i>EH7FEE
31 0

address[33:2]

LR EE NAPOT B, it FHFSSAVRALE ARIERHBMRIPRIBAI KD, WTRHAR, Hb “y”
HEFRIEMIL.
F< 4-5 PWP L EFIMII FH FR SRIPRIBXHER

pmpaddr pmpcfg. A PTic Bk &2 K /)
YYVY T YYYY NA4 L “yy=eyyyy00” JgEdbhb, 4 FWHXIERIP
yyyy --yyy0 NAPOT L “yy=-yyy000” JgEibik, 8 FHXIEfRIF
yyyy--yy01 NAPOT LA “yy=rryy0000” AEMHE, 16 FHXIERF
yyyy--y011 NAPOT LA “yy=r-y00000” AEbhb, 32 FHXIERF
yyy01===111 NAPOT L “y0---000000” FE b, 2°' FHXIERP
yy011--2111 NAPOT IFEEA 27 FH X TIRIP
4. 4 R{PHLE

pmp<i>cfg FEY X/W/R AT IRERXE i BIRIFIR, EREXNRES|IRENNZFE:
(1) HAEEZBERITIRA PP XN EIES, 5 REIESIHLERFE (mcause=1) .
(O BABEERBEEANRA PMP XIB R ENEE, 14514 store IESTHFHIZRFE (mcause=7)
(3) HIXE R B IR LA PRAY PMP XI L ENEHRE, 155|#2 | oad IRSTHFIEIRFE (mcause=5) .

pmp<i>cfg FAY A AT EXE i BURIPSERAMUEITFF AR, XFF A_ADDR<region<i><B_ADDR
X TR (ZZK A_ADDR #0 B_ADDR 154 4 FH5x45F) -
(1) tNER B_ADDR - A_ADDR == 2°, TISEF NA4 5=;
(2) GRS B_ADDR - A_ADDR == 2 “? , G=1, H A_ADDR }2 “” X3FMISZF NAPOT /5= ;
(3) BNXRA TP Ko
7 4-6 PMP HilEITED 5=
AE| B faik
0b00| OFF |&BXIFEERF
TR X 57 XA AR :
pmp<i>cfg TN, pmpaddr +<< region<i> <pmpaddr;
pmpaddri-; = A_ADDR >> 2;

0b01 TOR
pmpaddr; = B_ADDR >> 2,
JE: & PMP BIX1E 0 BEE 9 TOR 5z (i=0) , WIRIFIXIERG T LR F 0 ik, Al
B0 < addr < pmpaddr0, HZEPLECSEEIA.

Y ExE 4 FH X R

pmp<i>cfg T, LA pmpaddr: Aieiaithit P04 F 15

V1.1 20 WH
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pmpaddr; = A_ADDR >> 2,

R4 2 7 X3, G=1, AT A _ADDR Fg 2 “? %435,
pmpaddr; = ((A_ADDR | (2 ?-1) ) & “(1<<G+1)) >> 2,

Ob11| NAPOT

pmp<i>cfg A L AL F-4% PMP N O i %E , $9i € [E L & 2 7785 pmp<i >cfg At 25 7725 pmpaddr<i>
BT AW B AR pmp<i>efg R AIEIRAT TR R, pmpaddr<i-1>WIFTEIE. L HENE,
pmp<i>cfg EXHI X/W/R BRI EFZERBER, LABERE, XWRXHAPERNEY, L INEREE
LiEERR.

R V3 RIIBCESZHZMXIBRP, HR—MEERNTE 2 MXER, HETRHES
BNHIX i
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8 440,

V3A X HF 8 39l

P 5EF ARG EMES SysTick

BFRESAE, REMUANE, BAFWTRS5-1 MK 5-2 ix.
% 5-1 V3A SysTick HEHEIIE

B V3 RN IRREN AR T — 32 8k 64 It 888 (SysTick) , EHESHiFARFEESHRHE
Al ASERTHRME R GR AT R, RIEERT, NEMBEF. EFRJIENE

HR Vria] itk g S{iE
STK_CTLR 0xEO00F000 ARG RITHI S TR 0x00000000
STK_CNTL 0xEO00F004 | ARG HEHRMNIF 725 OXXXXXXXXX

ARG HESNT TS
STK_CNTH 0xE000F008 . (unt VoA B OxXXXXXXXX
STK_CMPLR 0xEO00F00C | i+ #tL BRI F T OXXXXXXXXX
LB ES NS 7S
STK_CMPHR 0xE000F010 . (uEt VoA B OxXXXXXXXX
= 5-2 V3 HihBYS SysTick ZHFEE5I%

HIR el bt Ak (s
STK_CTLR 0xEO00F000 ARG RIEHIF TR 0x00000000
STK_SR 0xE000F004 RETBERTSE TS 0x00000000
STK_CNTL 0xEO00F008 ARG RHERUFFS OXXXXXXXXX
STK_CMPLR 0xEO00F010 L RERALT TR OXXXXXXXXX

BEERIMEANT:
ARG RiEHIE 788 (STK_CTLR)
% 5-3 SysTick IT#I5 1788
fir i8] iR ShifE
[31:5] Reserved RO |YREB. 0
THHIRR -
1: @G
‘ W lo: mEita, 0
JE: XFV3AER
BN E R HEREL :
1: EEHHBLLREREFHMN 0 FiaitE,
3 RW (B33 0 5, EFMLEREFBEITE; 0
0: #kéEm B/ m T,
JE: P V3AER
THE R SRR R AL
1: HOLK fAfEE;
2 R 0: HCLK/8 fiA£L; 0
JE: X V3A ERL, V3A {R354F HOLK/8 fifiTE
TR PR BEIE AL :
1 i 1: fERETHEES T 0
0: XEITHEEH.
A X1 V3A E3L
0 - RGO H R E eI HIL : .
1: BEhRGHEES STK;

22
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0: XINRGHME STK, HRBEL. |

R EBERTEEFFSS (STK_SR)

ZHEFERANERT V3A:
%< 5-4 SysTick It REEH 7S
i HIR i8] ik ShifE
PR A ERE (SWID -
1: Bl& BT ;
31 SWIE RW |0: XxFAfi%k. 0
L HENKHPRETFIALE 0, BRHF—
=073
[30:1] Reserved RO |{RE5 0
AL RSRRE, B 0558, 51 £%:
0 CNTIF RW |1: [ EIHBUAZILLEME, BTiHEE) 0; 0
0: FKiXEILLEME.
RGBSR FFSE (STK_ONTL)
% 5-5 SysTick i+ H RS 178S
fi E4 1a] 3% SHiE
LTS EELR 32 L.
[31:0] CNTL RW |XFF V3A Lk Z 7288 AT 3% 8 i1/16 fiL/32 fLiEHY, |[OxXXXXXXXX
BRRBELL 8 (i 1TE, HibES TR,
JE: V3A & 7S STK_CNTL F1Z 7785 STK_CNTH £G4 T 64 (i R4 15055,
RO BRSNFFSE (STK_CNTH)
7 5-6 SysTick iR SIS FE
fi E4 1a] 3% SHiE
LTSI ES 32 (L.
[31:0] CNTH RW lkt%ﬁ%iﬂf%ﬁ fiL/16 fa/32 sk, BRR OXXXXXXXXX
BELL 8 IHITE
A (3T V3A B
JE: V3A hE 7758 STK_CNTL FIZ775S STK_CNTH L[EIHAL T 64 (L R4 113178
WL BERNFFEE (STK_CMPLR)
%< 5-7 SysTick LLBRMERILF 725
i HIR i8] ik ShifE
RE I HESELBMEIR 32 1L,
2§ CMP {EL70 ONT {EHEF RIS At A& STK Fhiff.
[31:0] CMPL RW ST V3A LB TSR T 8 i1/16 /32 RrSEY, OXXXXXXXXX
BRRBELL 8 i (TE, HibEIS TR,
JE: V3A h& 7758 STK_CMPLR F1& 7758 STK_CMPHR fL[E]#4E T 64 (i1 #E8EE 4 1E .
HHELEBESMFFRE (STK_CMPHR)
%< 5-8 SysTick LLBRES B S
i HIR i8] ik ShifE
[31:0] CMPH RW REITHSRELERES 32 L. OXXXXXXXXX
V1. 23 WH
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X4 CMP {EF0 ONT {EHEZERTIS A% STK AT,

Itk E 7728 ATH% 8 /16 /32 {iiEEY, BER
BELA 8 Uitt1THS.

JE: X3P V3A B

JE: V3A HE 7785 STK_CMPLR FOZ 7785 STK_CMPHR tE[FHIpE T 64 (i1 #08S L 5:1E .

24
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£ 6F AEBRIFERE

SR V3 RYIHALTESS S HEid WFl Wait For Interrupt) i8S NEBIRIRTS, SSIE{REIERTS
Ih$E. BCS PFIC IR SITH|S 22 (PFIC_SCTLR) , RESCINZ FhREARFEZFN WFE 385,

6.1 HNEEIR

HIE V3 RFIRACIESE AT LU B S I NBEIR, BENS1FdiEr (Wait for Interrupt, WFI) #0
E15EMH (Wait For Event, WFE) . WFI FXNZ2IEMAES[HANERE, FFPERIREE, BERE
BN A FETREIT. WE ARN2IEROIESRHNERG, SFEEHRGEE, BEREBERENITZ
AEIERIEFR.

FRER RISC-V ZHFWFI 18, EIFEHITWFI &4, BIRNEE WF1 NS NREIR. Xt WFE 75
N, RGITH|Z7EES PFIC_SCTLR A WF I TOWFE L FHE#IE 2 B BI WF | 155 248 WFE &LF2, SCI WFE
FHRFENER

#2342 PF1C_SCTLR 1 SLEEPDEEP (i 45| BEAR AR -

® EPFIC_SCTLREF &8P HIYSLEEPDEEPEE, ALIBRRH NEERRIEI, BRSysTick X BB/ MRERIZ
SN ER B ST Bh R IR R A

® FEPFIC_SCTLRZF 725 P HYSLEEPDEEPE L, MM HANREERIEN, AR TR
TFH X ]

LIRS TR TR, JTosRENE T —FPERARE

6.2 BEHRMREE

H12 V3 RFIRACIESEE WF I F0 WFE BRERS, TSR T A MEAE .

o WrIARFENERE, ATHUTANMREE:
(1) ISP R TSI ER O S A P TR AR EE, MREERS, WULIRRRSeHITHREIER S,
(2) FHNEERIRS, FHIIEKRATLAERMCIESMREE, #HNRERER, AR I ARERR
LIRS,

o WEASRFHANERE, HACERATHE TEAS A IREE:
(1) AESINBEIES, LT EFEE PEITHISS, RERBENITER.
(2) EFEERPUNE, FEPEIRCIER AR, MEERE, MACTESRSHMITHEIRE.
(3) HHELEPFIC_SCTLRAAYSEVONPENDS L, HEFIEHIZE N ERERE T, 1B/ 4% Fha) Pt
FSr (ZRIFENERESAER WA LUERMACIESEMREE, MREERTEEFNEMRMEMAY

el IE e P
(4) BENERRFEINIE KA LUE R IREMREE, HENRERER, WiiEK T AMREER L
R,

BN, BRI EC EPF1C_SCTLRA AUSLEEPONEX | T3 HIl i Ak 328 25 Ml f5 RS :
® SLEEPONEXITEfI, mE—HKPUENREIIES (mret) 1FHLALWF |75 NREAR .

® SLEEPONEXITSEE, &M,
B VIRTI A IR 2B Y& HMCUE AT HRIEPF I1C_SCTLRARIELE, KEAEMEERAR, XA
EIEIIMZ KRBT, PUTARIFIEREIRRIEAGEZS 5, SIS MRINFEER.
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F7E BRAH
B V3 RIFABRANS —MEFEIRNIRR, ZHFEZRMIERERE. ARERTUSERRE
M IERIETT, SMOERFEEN, BRI AT LUB KR 64, program buffer FBIESEF
HRIGE)IMALIEEEH) GPRs. CSRs. #7738, IMPIREZFE.
PR FEHREE RISC-V External Debug Support Version0.13.2 #5E, iFHANHAIEEESLSES
P T &K

7.1 EIRARIR

AR ARBREIRRR, EBHITEXEN T LA ERE, GF:
BEEREOQGLDEFES
BEIEREOTUEREREMN. TiE. RE
BEERENEEFES. BT FRURMNREE
BEEEOTUBE LR EEES

BEEREORE R

BTN EDEERE G

X FHR S BT

o IHHEILIFER

JE: VAT ZIFREMHET S

WIARR A E RS E A7 RS, BFRVIRIIHAIERNISLI T AT FE:
=71 FIRERFFEETIR

AR el kil iR
data0 0x04 BiEHEER 0, TRTEEFERE
datat 0x05 RESER, IRTERRE
dmcontrol 0x10 R EPRITH| H 5723
dmstatus 0x11 PRIERR S F T8
hartinfo 0x12 MBS T T8
abstractcs 0x16 HRGSKRESEFFH
command 0x17 KR HLEFa
abstractauto 0x18 RS BEIMIT
progbuf0-7 0x20-0x27 ESEREFSE 07
haltsum0 0x40 BHIEREEESR

VIR EH AT IEEE Edmcontro | ST HIMAIESRNE . RS, EM%F. thLai@idcommand
BHERMADNIERERIMR S . RISC-VEREE X =M aHSEE.: HaFEes. RiRFE. if
B 7FiEEE . FSRVAMAIESRNZIFEFRIGE, HMBSXFEERmEdESinE, TZRRER
i), ATLLBIE SR S SEINE 758 (GPRs. CSRs) i8], 7Rfi#SEANELIfIa)%.

RIS SR A EBSEIN T )\ MESEHEZ ELprogbuf0-7, B EH AT EEMXERE L EZIES (AL
2E4EES) , TEERITEHRGSRRENITIESERSFRTNIES, LATEENTERNIE
L. FEETEMR, progbufsPIRE—FIESHEER—5 “ebreak” 3 “c.ebreak” 154, 1EidH
RS HMprogbufsPEFRIES, WAISLIEERR. IMEERIHIE.

BT ERIEMIAI T
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HiIEESERZ 0 (datald)
R7-2 data0EFEREN

fir 2 e iR A
[31:0] data0 RW |#iEZ TR0, ATEHEHIE 0

HIBEHFFZ 1 (datal)
R7-3 datal FERXEN

i B Wiia] D% ShifE
[31:0] datat RW |#iEZFR1, ATEHEHIE 0

W RRITHIZF ESS (dmcontrol)
ZEFER A LUITHIRAC RSN E R, 40, kE. BiXENENNNFESHIE, BastEE
(haltreq) « 8 (ndmreset) . RE (resumereq) . FiUIHIAIIT:
R7-4 dmcontrol HFEFER/EN

fir 2 e iR A
0: BEMREFIBEXR

31 haltregq wo X S 0
1: RHEFIEK
0: I3

30 resumereq Wi |1 RE HEIRACIERS 0
F: 515, WMAES%ER, EHEE

29 Reserve RO |{REZ 0
0: I3

28 kh t W1 . 0

ackhaverese 1: SERRIALTREEAY haverest IRASL
[27:2] Reserve RO |{REZ 0

0: BREN

1 ndmreset RW NN . 0
1: EMOFRIERIMIEAN RS
0: EFiR1ER

0 dmact i RW e 0

mactive 1: BIRIBRESTIE

WA IERRS S 7Y (dmstatus)
ZEFESRATHERNERORE, B—1MRiEFES, SMERNT:
FTK7-5 dmstatusFEREN

fiL =18 i1E] 3% SHE
[31:20] Reserve RO |{RE8 0
0: 3
19 al lhavereset RO . . 0
Y 1: IR ENL
0: 3
18 anyhavereset RO . . 0
ynav 1: AIREREN
0: 3
17 al lresumeack RO . 0
1: MAEREERE
0: 3
16 anyresumeack RO . 0
g 1: AR ERRE
[15:14] Reserve RO |RE 0
0: 3
13 allavail RO - 0
1: WALIERAAA
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_ 0: I
12 anyavai | RO 1: MANBE R 0
_ 0: I
11 allrunning RO 1. PANEE FAEE(T 0
_ 0: I
10 anyrunning RO 1. PANEE FAEE(T 0
0: I
9 al lhalted RO 1: MENEIE LT e 0
0: kM
8 anyhalted RO 1: PANEESE B s 0
. 0: ﬁﬁhﬂlﬂiﬂ&ﬁﬁ =EIAIE
7 authenticated RO 1 RIS R 2T AE 0x1
[6:4] Reserve RO |{REZ 0
Ik R G L
[3:0] version RO B R BSIS AR A 0x2
0010: VvO0.13
AL IBBIRESEFRE (hartinfo)
ZEFRATEARENERBCERNES, 2— 1 RiEEFEEsS, SMimdnT:
FTK7-6 hartinfoEFEFEREN
fir B e ik E4HiE
[31:24] Reserve RO |{REB 0
[23:20] nscratch RO |35 dscratch SESEHE 0x3
[19:17] Reserve RO |{REB 0
16 dataaccess RO 0: HiEE 17 RRIRGTJ9 CSR ik 0x1
1: HIRE 75T Akttt
[15:12] datasize RO |MBEHFGFHRHUE 0x2
_ HIEEH 785 datald mBHAE, HEHHER
[11:0] dataaddr RO 0x60000000, B bt LB RS 3t 0xXXX

MR HSITHI ERTEFFRF (abstractes)
ZEEFRBTERHMZHSHITIER, X EN LU TIZEIZEFSE, TRE— 1 HgHas
REWITRE, HAUTURERRGSHITEREPRESEHIRZURLERNER, 25 ERIEMAE

R
FTK7-7 abstractcsFHER|EN
fi AR ¥iie] i ShE
[31:29] Reserve RO &% 0
[28:24] progbufsize RO |3R7K program buffer EFEGSHFREHME=E 0x8
[23:13] Reserve RO |{REZ 0
0: THKRHLHIT
12 busy RO |1: AHMRGLSEERIT 0
g BT, BHER
11 Reserve RO |{REZ 0
MR SEIRAT
000: JCiEix
[10:8] omder R 001 : MR S HITEIRT command, abstractcs. 0
abstractauto HEHRIHITEHRE XS data FN
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progbuf HER/HAITIZEHRIE

010: AZFFHAHRDSL

011: MITHRHSLHINFE

100: fMACIESFREFEHATH, MAGERIT
MRS

101: BEkHE

110: B EFEREAIFEIR

11: HibiEiR

x: RS 1 FFEE

[7:4] Reserve

RO

=&

[3:0] datacount

RO

RIESFHRNE

0x2

MR HSHFFES (command)

WKENAUBI MR GSHFEFRTEATEMEEE, MHLEFAERR GPRs. CSRs & 78R

#TIAE, UAREFEESRTIE.

L3 EFFRAEIRT, command HER/EMENUT:
F7-8 10 & FaEEfcommand FF85 E X

fir

BFR

WilE]

ik

SE

[31:24] cmdtype

Wo

HRHLAR
0: I5a)&5F=S
1: BRiEAE CRIZHE)
2: JFiolfFEhERE

23 Reserve

Wwo

=&

[22:20]

aarsize

Wo

e EHFREHIEALT

000: 81

001: 16 i

010: 321

011: 64 L (RIH)

100: 128 i (K #F)
iR s S 7RS FPRs BY, {X35#F 32 {i]

19 aarpostincrement

Wo

5]
-]

: 0 &FEEE BN regno BIE

18 postexec

Wo

M

: PATHR WL EHIT progbuf PR S

17 transfer

Wwo

AT write FEERIRLE
: BT write IESRIRYN

16 write

Wwo

: MIEERIEH TR IR E datal
: M data0 HEHFENBEERENT TR

- O O|—~ O|—~ O

[15:0] regno

Wo

REVIEF R
0x0000-0x0fff Jg CSRs

0x1000-0x101f Jg GPRs

LiFa) R FESRAT, command FEHREMENNT:

29
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79 iflal 7788 Bt command B 785 E X
fiz &7 iidl g EiufE
MR HSAAR
0: I5a)&5F=S
[31:24] omdtype YO maEEE G °
: o) fEfiEER
| BRI
23 aamvirtual Wwo . iEl s 0
e FhE R AR
000: 8 {i
[22:20] aamsize Wwo 001: 161% 0

010: 32 {i
011: 641 (REZ#H)
100: 128 i (R #F)
0: TN
1: HEIFERRINGER datal HHERTEHH
Hohit 32 BB aams i ze Bip B UL EE T N AY 5 80

19 aampostincrement Wo |1 0

N —

- O

kel

aamsize=0, IHZFTHIA09], datal il 1
aamsize=1, IZFFIEE, datal fil 2
aamsize=2, ¥ZFifF[a], datal fif 4
0: TN

18 t wo ” _ 0
postexee 1: HUTHE S SEIIT progbuf HEIHS
17 Reserve RO |{REZ 0
. 0: M datal #5ERIMNEIEEIES] datal
16 write Wo . _ ) 0
1: [6] datal 3§ ERIHIUE T N data0 HEYEIE
NTFE:

00, 01: EiEXMEMHI[IHITE

10: ¥4 data0 PEIFESHEEFSPEIRALE,
[15:14] | target-specific | WO [HBLERBENEFMESE ((X#EFFifE) 0
11: 1% data0 PH|S FHES[PHIBELSE,
BERENEFMES ((NZHEHFIHED

Xt Fisk:
00, 01, 10, 11: EIEXFiEERHITIE
[13:0] Reserve RO |{REB

MRS EINITEFSS (abstractauto)
ZEGFEREATEERRER, HXPFRER progbufx 1 datax HITILER, MRGSALIE
RWHIT, EEFENEANT:
Z7-10 abstractautoZTEEN

fi HIR i8] iR SHE
HRME 1, HNEXT progbufx HIEERS
[31:16] | autoexecprogbuf | RW |command ZHEFEEFHIRGSEREHIT 0
JE: V3 BZF1%1 8 1N progbuf, Xt {i[23:16]
[15:12] Reserve RO |[fREB 0
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EREMNE 1, HEX datax FES[VIESFES
[11:0] autoexecdata RW |2 command HEEFTHHZ GSEXERIT 0
V3 RFiZit 2 1  data B fras, XA [1:0]

BESEFF TR (progbufx)
ZEHFEATEREERS, BEEMARE, B1E 8 1, REIERE—FMITEER “ebreak”
E “c.ebreak” .
R7-11 progbuf FFERE X
fi HR 1a] 3% SHE
[31:0] progbuf RW | EGFHRIENIESHRAL, AILIEIEES RS 0

HERSHEFES (haltsum0)
ZEFREATERMLESRSEEE R, BB TMMOESNEERTS, HRE— %,
XAZEFEREMRT.
+7-12 haltsum0FFEEENX

fi HR ia] 3% SHE
[31:1] Reserve RO |{REZ 0
0: MALIERFIERIEIT
0 haltsum0 RO 1. PANEESE(E 0
FRT7 ERIERARRM T FRRN, ERIEEIRIP KRS CSR HiFss, FERIERITHIFARS ST 78

desr FMAIRIES 54T doc, SHERIEMIGERNT:

W EHIFREFEZRF (desr)
R7-13 desrHEEEN

i B4 Vig] it SHE
0000: AZFEFIMERIAIR
[31:28] xdebugver DRO [0100: X #Ftr/ERIIMERIEIR Ox4
111: EIMERAR, BEEFRFEHE
[27:16] Reserve DRO |{RE3 0
0: PEERTH ebreak I8 BT FUNEFIST
T FriA
1 K DR
5 ebreakm W, MBI T ebreak IESBEBHENTREE
EaW
[14:13] Reserve DRO |{RE3 0
0: FAPERTH ebreak I8 BIIT AN ST
’l‘%iﬁﬁi_'
12 break DRW 0
ehreary : FIPHER M ebreak 154 BEM5 I NI AE
it
, 0: BLFR TR IEPHT
1 stepie DR |1, st sy T 2 P b 0
10 Reserve DRO |{RE3 0
9 ctoot ime DRW 0: FIXBER TRZEFREBIT 0
P 1. EARER TR EREEL
HNARHIREE
[8:6] cause PRO 1001. 1l ebreak 845 RHNER (HioedH|
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3)

010: LA trigger module FENFHNEIX (L
W4, &E)

011: UEEFERERNFENDR (HEHA 1)
100: UESIFRAERXENFL (HEHKH O,
=1%)

101: MAEFEEMNZ FEEELLHFNFRER
X (kB A 2

Hith: =8

[5:3]

Reserve

DRO

=&

step

DRW

0: XA LR
1: FERESER

[1:0]

prv

DRW

R

00: AFIRER

01: BN CRIZ#E)

10: {RE§

11: #HEENK

i IERHEN A B AR, i
LUEB0ZE, WIEXIE 5B BT FF IR

WRARNIEFES (dpc)
ZEFRATREMLERANBRAEXNZ ERERITH T —FESHtE, HERBENER
MREEARE, EFHHHMMEAREE. doc FERFBEAMT:

FR7-14 dpcHFEREN

fir

R

WiiE]

ik

EfE

[31:0]

dpc

DRW

iR uhln

0

R EE W B i

FR7-15 dpcEF M|

HNFRGR

dpc EEHTHLN

Ebreak 5%

il

single step

SRS T —FIE SRSttt

trigger module

EREEG

halt request

HENERE, T ERNITRIE St

7.2 WikEC

X3 FHRERY RISC-V ENXAY JTAG 3O, BIE V3 RFIMAIEE R B/ WMk EEO, EIEDNIE
EIREOWY. EiRZEOATERENFERERZ BRER, SSIER ENTERIERFEEEAE

S#HAE. WERITT WeH_Link, HIFIRHEERIBEIFIEF Z#HIX M, WATHA RISC-V Z2Haa9%4L
EERER .

AR O SE I EEX T

32
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8 X CSR FHFHRIIFE

RISC-V Z2#grh E X 7 —LLi5 i FIR 7S E 788 (Control and Status Register, CSR) , FTiEH#l
FIERHLIBERNEITIRE. BIXEZRNBEIERS CSR, AEIFIFMIRAATE V3 RFIRALIESSSEIR
Y CSR 7725

8.1 CSR HFaF5I%
% 8-1 MALIBEE OSR BFRTIE

E- i) ER CSR it iia] ik
marchid O0xF12 MRO sy A SRRy c
mimpid 0xF13 MRO BHLINRSEFae
mstatus 0x300 MRW RESES
misa 0x301 MRW BHIESET TS
mtvec 0x305 MRW Se il S EE
mscratch 0x340 MRW MBS tERNEFEH TS
mepc 0x341 MRW S EIEFIE S ES
mcause 0x342 MRW SEEEREFES
RISC-V mtval 0x343 MRYW SEESHS
FRAECSR [ ipofedi> | 0x3A0+i MRW NGRS RS
pmpaddr<i> 0x3B0+i MRW YIIBEAFRIPE TS FRE
tselect 0x7A0 MRW ik EEFESFSE
tdatat 0x7A1 MRW IR A BIES e 1
tdata2 0x7A2 MRW AR A BIES TR 2
desr 0x7B0 DRW BRIEHISRESFR
dpc 0x7B1 DRW BAIREREFIEH T ES
dscratch0 0x7B2 DRW PRERE F 5T 0
dscratch1 0x7B3 DRW PREREGESES1
gintenr 0x800 URW ERERES Fee
& intsyscr 0x804 URW TRl RSk S e e
BEMX CSR corecfgr 0xBCO MRW MR ET TS
inestcr 0xBC1 MRW TR BT HIF 7 e

8.2 RISC-V ¥R/ CSR HF 7%

RHgmSEFEFes (marchid)
hEHEEFERARIEFES, ATHERHIRCEREFEARS, HEER] SHE. 2A%m5E.
RIS, RARBEAR. HEMNEXAT:
%% 8-2 marchid HFER/EN

fir -4 e 3% A
31 Reserved MRO |{RE3 1
INGE 2K
[30:26] Vender0 MRO T e — 0x17
INGE R
[25:21] Vender1 MRO BEA=E ¢ E 0x03
INGE Y
[20:16] Vender2 MRO BEA=E W 0x08
15 Reserved MRO |{RE3 1
[14:10] Arch MRO |Z2454mH5 0x16
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RISC-V ZRHAEIE NF R “V” w5
EpeE
9:5 Serial MRO 0x03
7:5) eria B2 v3 751, EENET 37 *
_ o hR A 4m15
[4:0] Verision MRO TELEEEA A" B7 SC” AU X
B @RS, MARSAELFEE, RIESHEFE. FENRBRATRFAR:
7 8-3 FRMETR
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 B ERE, ZEHEFSTREARE.
BEHIMHESFER (mimpid)
ZEGRETER SREEK, ESMNEXWNT:
K84 mimpid FEXRENX
fir -4 e iR A
31 Reserved MRO |{RE3 1
. INGE 2K
[30:26] Vender0 MRO T e — 0x17
. INGE R
[25:21] Vender1 MRO BEA=E ¢ 0x03
. NG Y
[20:16] Vender2 MRO BEA=E W 0x08
15 Reserved MRO |{RE3 1
[14:8] Reserved MRO |{REZ 0
[7:4] Minor MRO |FhRAS OxX
[3:0] Major MRO |FIEAS 0xX
ZEERETMVSESEMPIIATE, SR VA RIAIEREG, 25 E[TEEAE.
MBERARESEFESS (mstatus)
ZEFEHRIN AR, EEMEMNT:
3R 8-5 mstatus HHEHR/EN
fir -4 e iR A
[31:13] Reserved MRO |{REZ 0
[12:11] MPP MRW |3 AR T RTHFRAR 0
[10:8] Reserved MRO |{REZ 0
7 MPIE MRW | i3t = 7 AT P B 5 BEAR S 0
[6:4] Reserved MRO |{RE3 0
3 MIE MRW | HlE54R3 i fsERE 0
[2:0] Reserved MRO |{REZ 0

MPP 3E TR FHEAN R E R PERIAFUER, ATREFEHHEENFHIRNRE, ME A

EEThHTEREN, HFANFESPERE, MPIEREREFHAMEE, FEIEHNRFTR V3 RIIHL
R, ERE—RIRETEREIMEFASWEHMA 0, PURENFEX TR BT R EHEMIT. iR
HEERPEE, MOERRER WP REFHINFERN, HEMERER WIE HE.
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FR V3 MR RAMA RN, EFREMOESNITEENSIEN, AERIINX
TR RIE MPP I B A 0x3, BIREIE, IRARIFIENZFIER.

EHIESHETES (nisa)
FEFERATIERMABERNOEENZFNESET RER, E&UBmANT:
F< 8-6 misa B iFaa X

i AR Viia) ik ShiE

HEEFK
1: 32

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

[29:26] Reserved MRO |{REZ 0

[25:0] Extensions MRO |5 &£ REIE) X

H MXL AT REAIERIN T, SR V3 ¥k 32 I IEsE, iZEEEHN 1. Extensions AT
IBRHALIBERTIF RIESEIEE, BRI XY R, HiFEMERUNTRHNR:
% 8-7 IS EY RiE

i BR fiid

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 |SA

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 z Reserved
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FIaNETR V3A AL TREE, ZEEER{E A 0x40101105, BIiFHieSE4249% RV32IMAC, BHEH
A P1ER I,

NEEARERNFEFSE (mtvec)
ZEESEEATEES S POIERREF AN, HERAAVRTEE EERNERFNRRS
X, EM 3.2 BNE.

HBEAXEEFEFESE (mscratch)
3% 8-8 mscratch HEFEE|EN
Liv2 -4 ia] 3% SHE
[31:0] mscratch MRW |3IEE1F 0
ZEFERe— TWHEREAT 32 AW ENEERS, ATIERRESRE. 6, EHARE
R T IRIEFRT, 1A P HERIEST SP BN ZEFRE, HIEPERIEHIR(EL SP FiFss. BHRE
N FERE, Mmscratch RS PH%RIEE SP B9E. BIAISCI B A FHRHEIRRE .

B ERAREEFIEHSES (mepc)
< 8-9 mepc FEFZ|EN

i B Wiia] D% EhifE
[31:0] mepc MRW |REIRFIES 0

ZEGFERTREEANS B DETNERFIES, EATESERES P EHHREENTEEIN
§4 PC 15§, HAIBZERELFEIGE, mepc HIEFREMIE, ATRESPENRE. EREETE
B2 :

o YUALHRER, mepcti EFAYFITEFERMIESHIPCE;

® LR HA RS, mepctl EHFTA T —5KIESHIPCIE.

EELIETRE, EERER, RIEEEKnepcHE, EZHNATARSHEREEZT,

NBEEAREREFES (mcause)
7 8-10 mcause FHHFREN

fi AR ¥iie] ik ShE
HR e 7RIS
31 Interrupt MRW [0: B 0
1: AR
[30:0] Exception Code VMRW |FE4mAL, 1Em3R 2-1 0

ZEFHETERATRESEFENRES IR TSRS, HESAA Interrupt 8, ATHER
AR ENRFELRTE. REUAFERD, ATHEREFNERE. HFENSATUSEE 28R

ey =

BRIl

HNBEAREEFTFS (mtval)
= 8-11 mtval FFER/EN

fir B i) ik ShfE
[31:0] mtval MRW | FEE 0
ZEFEATRERESREN, SIERENE. AREFENENNEFFANATTUSEE 28
FEET.

PMP B E & F8E (pmpcfe<i>)
ZEERTEATYIEAERIPEATHEE, Z5ERE 8 LA TR E— /I XIEBMHRFP, $HAE
NBEEALE,

PMP Hilit B 7F8% (pmpaddr<i>)
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ZEFRIERTYREARRIPETAMIRE, REXN—1 34 (4RI RS 32 (I8943,
BN ERZESEE 48,

WAL EIFFTERS (tselect)
N FFREA R S BRI B, REXF 4 BiEN R, 2K 2 LG, BB RIBER =T,
EARTZEFESREENNBERLE .

& 8-12 tselect FHEE|EN

fir B e ik E4HiE
[31:2] Reserved MRO |{REE. 0
W BERE S FeE, OLERANED I NIEE
[1:0] TSELECT MRW |f&, FAI#2{E tdatal F1 tdata2 H1FEEACE IS X
==

WML BIETEFRS 1 (tdatal)

(S SR AR R B AL IR RS B, MALIRER (X SR S HUIE RO BRI BT, H AP tdatal &

2 Afe AL

TFEEHOLL TYPE AEIEE 2, HEMFAFAEIXFRAES mcontrol BIE X
7% 8-13 tdatal HEBREN
fi E4 1a] 3% E(ifE
[31:28] TYPE MRO |BF=2KBIZE N, mcontrol ZEH, 0x2
0: HSEXFFIXER RS il % 25 A9HE
27 DMODE MRO |XZ&F1Fss; 1
1: R ER e L SRR EER
) MATCH =1 B, RIFEEMRAIEHREHE,
[26:21] MASKMAX MRO e gy Ox1F
[20:13] Reserved MRO |{REE. 0
pra=t L=t NP (S
12 ACT | ON MRW |0 fifh & B iE N 21 7 s [E18 o i 5 0
1: & RHENBERER.
[11:8] Reserved MRO |fREZ. 0
LED SRARACE
0: % {&F0 TDATA2 85 ITAL;
7 MATCH MRW |1: fili%&{EF0 TDATA2 BS M LFEERTCES, B 0
FiM=231 - N, NATDATA2 FUE—/ 0 I E
51 (OMERLFFER) -
M= Tl A& 251 RE :
6 M MRW |0: MAEX T XAfM%E; 0
1: MEXTErEMAES.
[5:4] Reserved MRO |{REZ. 0
UER Tl A 51 RE:
3 u MRW [0: UEXTRKHAAARS; 0
1: U T ErEM&sS.
LIl & (S RE
2 EXECUTE MRW [0: 35FF]; 0
1: fE8E.
RS Ml fih 4 fERE -
1 STORE MRW [0: 35FF]; 0
1: fE8E.
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BTk & (S RE
0 LOAD MRW [0: 3XPFl; 0
1: {F8E.

Wil Z BIEFES 2 (tdata2)
{3 ZHFE A R A IEE B, AT REMEZNTEE.
% 8-14 tdata2 FHFEBENX

i B Wiia] D% ShifE
[31:0] TDATA2 MRW |FF{R7FLEECE. X

Wi IEHIFIREFERE (dosr)
ZEFRBTIEFFERANRRNEITRS, FRERESE 7.1 15,

IR IERFEST (dpe)
ZHEEFHEATRERLCESRANBIRR 2 EHERITH T —FiESHtbil, HERBHENER
MREARE, EHHHAMNEREE. FEHEESE 7.1 75,

ERBERAE EHE8S (dscratch0-1)
2R S FE A TARMRK TG F i 58
& 8-15 dscratch0-1 HEXREN

fir B Wiia] D% EHiE
[31:0] dscratch DRW [FiiRNHIRE FE 0

8.3 AIFPBEX CSR FFsx

AFPEX P EEEFFSS (gintenr)

ZEERATESNEEFHNFERS Rk, R EXTE2REYEHNFEES FRUTLVBETEFES
mstatus FRY MIE, MPIE fiiizHl, ZFFaRAPER T LERE. MERPE{FERESFRS gintenr 2
mstatus & MIE F1 MPIE FIBRET, A PR TR LUBIL#R(E gintenr, BT MIE A MPIE OERFNEE,
T 3.2 A

E: 2EPETEIET A ER T N FIEE

i ARG iTHIEFE 788 (intsyscr)
ZEGFRITERTRESHMRERE. BEEEXRFHEXINEE, £ 3. 2 HHEXER,

M TRRELEFFES (corecfgr)
ZE SR AT R R R IFHN NI SRR, URIIT fence IS BT R BB R P EIEK,
BARENSE 3.2 LR,

hifiir EiTHIF 58y (inestcr)
ZEFREBTIERYHHRERSRES L, UREHRRKHRERY, EFRENSE 3.2 THHEX

.
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