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QingKeV4 RIALEE RS F A

V1.3

5 BA

BR V4 BRI IR R ETHRE RISC-V IS E 54, BiH0 32 LB A MCU RIALIEsE. RIEAR
FIMERAIARFIESEAE, 1ZRTIEHE V4A, V4B, V4C, V4J, VAF, V4 RFIHZHF RV32IMAC 154
SR, Hob VAF PR ERELES, BIH RV32IMACF . [EIRT V4B, V4C, V4J. VAF T
EHENTE W, Bz, SXHEEEK HPE) |« Rt (VIF) | BENSE/NEERED.

gzﬁ “WFE”

R

£ A
H

&, YIERERIP (PMP) F456INEE, VA B IFIESERFIIR.

R H#iR
e SN RV32IMAC[F]
MK 3R
FPU TR ERS
3 S T BHT/BTB/RAS
BSERE B K #F 64KB
] TS EERRILE 256 N R, X% RTET
B ER RAXH 3 RAEHERK
YIIEAFERIP S EFUNAFERP X
{RIhFER S IFRRAR AR RRARARS, F 3235 WFI A0 WRE BRER 530
I'R’ES IHEFMFNREES RS
iR B/WEFRIEO, Ff RISC-V IFIR
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B1E

B

E1R V4 R5ATESEEFE VAA, V4B, V4AC, VAF, V4, BRIz GIIRIEEN AR GEE—EHNE
5, EHERERT 11,

-1 IR EEBE BT

R Y rhif | %% EEx TR | A%
iy B | &E rhER | kg =X Z%E S | &P
8BS B R BEEH ow) | X
M

V4A RV321MAC 2 2 4 3 Hhit/454% X X 4

V4B RV321MAC 2 2 4 3 it /4545 X J 0

V4C RV321MAC 2 2 4 3 it/ 4% X J 4

V4F RV32IMACF 3 8 4 3 Hhit/45% X J 4

vaJ RV321MAC 2 2 4 3 Hotlb /454 |-Cache J 4

i BAERZHIESUIR—ARIEB R, IR T PR

1.1 ¥

o

BR V4 ¥§IJ1&MEWUJE$T\/EE’J RISC-V 35

MEIIESEF M. RISC-V 5SS &SRS,
BR V4 RTHAER I HUNTIESET R:
® RV32: 32 {iZEH), BRAEFESRMREAN 321
® | WIHEWMIEE, BENIEEEES
o M: ZTEFEEFEMRLEIES
® A: WHFEFIES
® C: 16 IELEES
o F: IIHFBBEIESRE BAB32 4\,;-5$7f%.m
® XW: BY RFDLAEFIRIEN 16 (EHEIES
A 1 PEAES TR TFIESENEETE, RiFTEEEL 1-1;
2: Aift—H1EE R IBEE, R XWFE&E, L FESE

1.2 FiFaE4

RV321 #i5 x0-x31 £ 32 NHFERS

N NFREFEHRE. 7ERV32 F,

SEAM,

MFHERART, FRUREBEBAENEKAITRENES

FHRFRESCIE RIS E RISC-V EESE

2 c. Ibu/c. lhu/c. sb/c. sh/c. |busp/
c. lhusp/c. sbsp/c. shsp, {EHITEZET MRS 51 %jg,ﬁ\fm#\tﬂglﬁf@

R4H, BHXFF F7 TR, HER x0-x31 Z5h,
UL FHERIA 326, TFRA1-2FIZT RISC-VHFHEREE

TE3E f0-f31 3¢

iR .
= 1-2 RISC-V 178

e ABI EFR ik FiEE

x0 zero fE4mAL 0 -
x1 ra 1R [B] ik Caller
x2 sp Kigst Callee

x3 gp ESEikal -

x4 tp %iZieE -
x5-7 t0-2 IGET&S1FeE Caller
x8 s0/fp REE R/ st Callee
x9 s1 RGESESE 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 RESHESR Callee
x28-31 t3-6 &R & 725 Caller
f0-7 ft0-7 ey e Caller
f8-9 fs0-1 FRRESESR Callee
£10-11 fa0-1 F RS H/IREE Caller
£12-17 fa2-7 FREABSH Caller
£18-27 fs2-11 FRRGEE TR Cal lee
£28-31 ft8-11 Bl EFERE Caller

ERp Caller BMEEAWIBAERETREFZEFFEE, Callee BERAWIHALERFZFTFR

1.3 FURR

FRofE RISC-V R EIE = FEAUER : HEER . BEBERX. APER, TR 1-3 ik, Hep
MR ALREMAER, EtiEX A EESIIAER . EAMTTASE RISC-V 45U ZRHIFR
XY, AAAIERISCV EESLEMEETE.

%< 1-3 RISC-V ZEHMHIER

Ymhg HR IR
0b00 R PER u
0b01 EERER S
0b10 REB =B
Ob11 MRz M

B V4 R IERE I EH P AFFUER
o /RN
MR BRARSHNR, 2R TREFAI LG R ERIEHIFRSEFF8E (Control and
Status Register, CSR) , [EIRTEENZITOIM&HIIENTFEIRIPEIT (Physical Memory Protection,
PMP) BIEZINER BRI X, EBRBOALTHSERT, HiTmret (HEEHENIRE
%) 1B[MfE, #R#ECSR FiFdE mstatus (HBRIVIRSFFER) & MPP fi, 35 MPP=0b00, MR
mm&ﬁﬁﬁAﬁFﬁi,WP%ﬂ,Miuﬁ AHLBRIR
o HPFER
APEREEREMR, 2B T REEH0)RER] CSR Z 77850 PMP £XBR 72 i #9438 ik X
., HAEFBHPEET, BCERISHAPEREANSFER, LBFEMTE.

1.4 CSR H1Fey

RISC-V ¥R E X T —&%I CSR HFsS, ATIEHIMIERBIERNSITIRS. XL CSR FH
RAEIE A 12 [IibltimaS=S(E), AT R 4096 MNEfFas. HEFERSMHAL CSR11:10]1RENIZEF
B HYIESHPR, 0b00, 0b01, 0b10 RRAIFIEE, %H%ﬁﬂﬁoﬁm%M%Mﬁﬁ%iiﬂuﬁ
B)iZF Faef RN ES, 1ZEMK 1-3 PEXHFRIER TR . R V4 BRI IR R EIER
HEE M BIHEX CSR F 758, B R T BEN CSR FiFss, AT aIhgemizslfikASieR. Mt
TBESCINAY CSR HE51EMEE 8 &,
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B8 7B
5% (Exception) #ll, BI=&FIAIE “NIEEITEM B9LHl. FR V4 RINIMAIRRRIES
—PNREMN RS, EBLETHERNNSIA 256 MRE. BLREFESPERT, HMLERREBRE
M Rz 4038 7 T AN T 1

2.1 RERE

FERERERZFUE, MOERNEHTAHR—EN, RAESEFEYaEF, ZERRERT
WrAbIBRFER, AIBSTEREIREIZAIEEMIERF. [ XAIKR, PEBESEN—Hs. EFRHATLE
HRFPEITEFEALIBEHHFERRE/RE S FES mcause REF. HF mcause[31]4 interrupt
im, ATFRRFESENEEZEFTENHTEZRE, mcause[31]=1 X FIHH, mcause[31]=0 RRAF
& mcause[30:0] hREHRIE, ATRRAEESENEKREES RS, MTERMAR.

< 2-1 VA RN IEEE R E R

interrupt REED F$/%% SEERERA
1 0-1 - =]
1 2 WBREL NMI i
1 3-11 - *E
1 12 BRRT SysTick HEf
1 13 - ]
1 14 [E]5 L aaanlil
1 15 - =B
1 16-255 kil SMNERFRIET 16-255
0 0 [E% g4 ik AR 5F
0 1 EEZ £ 1a)5E 1R
0 2 EEZ EEIES
0 3 [E5 =
0 4 [E5 Load 15415 TR ibiE A 33 5%
0 5 SRS Load {5 &1 R 1=
0 6 [El&$ 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—FPITHHES, BIaN—5K ebreak B ecal | 5%, 8K
PITEIZIESHSMAHENRE. “5P BEFEEREMTRFES, BARELXERES
PC ERARETREl. Hp “BiHRDS" —RIERERERILERHEMIIR—FESIAR, X
FIRSPUTZREVIRT, BIansEREYFET. M “IEHEHFE" RIETEBMEMBR —FESHLR,
BURERRFIESHIT T —HHETEIRRVRTS, BlaninFEsiiR. io)Fidss R ERE, MAERNHF
N—RAS—EFHNFLER, MERENITES, ENBHIAGFEREEN, MAEREENT
TIRENES, TEBREN.

2.2 HEANRE

HEFELERETERES, FERMERE, MAENFEHEDE. EHCEREHTAT
AR T :

(1) ZIEHAEFR, BRRITEERPECIERE .

S bR BN O R FUAXAFEANOEMUIFFEE mtvec X, mtvec[31:2]F
X7 REH PR A EMIE . mtvec[1: 0] EX TR HMFUFN, HAP mtvec[0]EXFEM
FETRIAORR, & mtvec[0]=0, FREFEMPEFERE—AO, XL FEH P, 0

V1.3 3 WH
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mtvec[31:2] B M BORIBHENATT. BARTUMARISE AU, BEBIT noause SHHEIN, 3
AR, % mtvec[0]=1, BEMFMIERMERER, WNENSFEMAURTHE, RIEH
B4R S HETIHRTE, & RE SRR, 1 mtvec[31:2] B M AO B MU FRBRLH S 4 LbHIT
FEHER T mtvec[11EX T EIEEMIAMIER, mtvec[11=0 i, MEELERHE—RIEERS
SHARRTAMEE RIS, HATME—RHMBIES; mvec[1]=1 B, MBRAGHNERELEEIY
H 4Tt .

(2) EHCSR HERE

LHHANFEL PR, HAERSBNEFHEXL CR FHiFss, BENAEAFEERES TR
mcause . HlEE RN R HE 155 F 728 mepc W SBRX FEESFES mtval W SRR ESFFEE mstatus.

® F i mcause

wETEnA, #FARES PG, HERMIEHNFEMESPEHNRS, RETLULBIZEFS
EEES I ESFENERESFI P ERIKIE, FR% 2-1.

® ¥ mepc

EE X RE FES P EEHAAIES IR EHUHRTFLE mepc . FIANLERES DG, &
HBEEEH mepc BAZHANBE|RERRIES PC &, SHPER F—FXFHMITHVIES PCE. FEHF
WAL IBLE RS, WACIESEFAERENEERE L, EZ|PEALEREINIT.

BESIENZ:

1.mepc @—NAEAIEME Ty, REHMATLUENIZE, EFEMESUREIFIEITH PC I8 ER
BaY.

2. ARE TR, BIREREFTEFE mcause[31]=1 B, mepc HIEEHT N HETRY T —RARMITHY
¥4 PC 1&.

MEESER, SEEREZESE mcause[31]=0 BF, mepc WEEFTALHRIFEHIES PC E.
XAt R EIRER, NREEFER mepc FIEIRE], TRMAEHITZAIERENES, KFRHTSY
SHRE. BERNGCIEBFSER, TTLUEE mepc KWEAT—EAMITIESHERBIRE. BNk
{11& ecal | /ebreak 5|FeHE, MIEFRER, BT ecal |/ebreak (c. ebreak 5 2 F¥) K4 FHS,
R R EZEIRHZ 2L mepc HI{E A mepc+4 (c. ebreak g mepc+2) FiREIBIA].

® FEiTmtval

HENFEMPEET, BEHEEIEFH mtval BE, ZERASIERENE. ZE—HKE:

1. MREFHEFHEE IENFE, BESBRENFESFHRIARUEEN ntval .

2. MRZIEEIBS S IRMEE, BEHESZIESHIIESRIBFEN mtval,

MR REHMSSIENEE, BHSIFE S PCEEN mtval,

4. NTEMEHFE, BHIE mtval BIEIRA 0, 540 ebreak, ecal | LSRR E.

5. FENFHTET, BEHEF mtval BUEIRA 0.

® T Hmstatus

HNFEMBURT, BHSEFH mstatus PRIFLE(L:

1.MPIE EFAFANREMDERIFI MIE B, REMDELERGE, WPIE BTRE MIE.

2. MPP EF AN R EMPETRIRFIUR, REMPELERE, WP AT IRE Z IR FUEN.

3. B V4 AR L IHFN B[ RA TR ETIRE, #ARENDEE, METSHEE.

(3) EHMMAIEFFFUER
REFEMDUETET, MACESFHSFIUE B AR ER

2.3 RELIERH

EANFESRPEE, MAEEN mtvec FEFEFEXHMIFEARNITIEF . SER%E—ADOM,
WAL TBEE I mtvec [31:2] FE X AIE ML AL HRYE mtvec [11BY(E, EN—KBkEE1ES, B BEIREM BT
ALIREREANOMBIE, FETMENIT. WITFERMDERLIRRB P ARE mcause [31]HYEFIETS 2RI
FEHETE, HFEREFIETFENEMERESE NPT, HITHENAILE,

LfE A EMA+ P ETR S 4 HITRBIN AR, BHEREPHRSHEZRERRNFER
HPETR AN OHbhE, FHBEERIT.
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2.4 REIRWE

FENPEAIEEFTERZE, FEMRSZIEFTRE . #EAREMDEG, MAIERBHAFR
RHAANBFER, FEMPEHOGIEBENFRA TR, HFEREFEMPER, FEFEM nret
ESHITIERE. R, HAEREEBIMITINTERE:

® PC 55tk E /9 CSR F 1725 mepc KM, BIM mepc RIFHVIESHULALFHEIIT. FEIEIER

EAIETEREXT mepe BIRFSIRIE.
® T3 CSR H 7788 mstatus, MIEREA MPIE, MPP ATk E Z AIAIRALIEREHFRURR .
BNRERRRIZIERT B TE 2-1 ik
2-1 RERNIEREE

—| Exception_Handler |—Lﬁ—>—| 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) |



http://wch.cn

QingKeV4 fHALIEZEF M http://wch. cn

3 E PFIC 5hipissl

R V4 MAEB[AIIEIT T — DA RIZRIE D ETIZFHIZE (Programmable Fast Interrupt
Control ler, PFIC) AIEESEEAMNRZ 256 1. HARFT 16 MEE AMALIERAI T, HR
FHNERlT, BNERAKXIE R 240 NIRRT, HE 4N T :

® 240MNIMERFRET, EBANPENEKREVE M A A FIRRITHIGL, BEAIRKREA

o TRIEZHTUTHRE, RARERESR

o HEEREFPETHENG], BEBEXRNRE, RAXBEHEKREIR, THIESHTE

® F%FEK (Vector Table Free, VIF) FRERAMRAEI, 42 P]4miZEIAPMTE=H1E
E: TEESHIMAIERS, PHIEHIEEZIFRRAGREREFEHEILRENE, BEATEE£5% 1-1;

hETFNFERNEERNTE 3-1 k.
%= 31 REMTGEEER

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 [3138 R
10-11 - - - -
12 0 RECLE SysTick ARG ERTER T
13 - - - -
14 1 AT SWI 5 e T
15 - - - -
16-255 | 2-241 | EES External HhERHRB 16-255
Interrupt
3.1 PFIC 17284
%32 PFICBER
B ]tk i8] iR SiifE
PFIC_ISRx _OOXXEEOOOOOOEEO;OG RO | HREEREIRES B2 X 0x00000000
PFIC_IPRX —OoXxEEooooooEEOozsoc RO | HEFEHERE R x 0x00000000
PFIC_ITHRESDR 0xE000E040 RW TSR EERC E Z7F28 | 0x00000000
PF1C_CFGR 0xEQ00E048 RW HHECE F 7R 0x00000000
PFIC_GISR 0xEQ00E04C RO Hitf e HREEER 0x00000000
PFIC_VTFIDR 0xE000E050 RW VTF Sl ID BLEH 1788 0x00000000
PF1C_VTFADDRRx —OoXxEEOoOoOoEEoo(s:c RW VTF Fhltf x mB bt H F8F | 0x00000000
PF1C_IENRx 0xE000E100 Wo HHFERE IR BB e x 0x00000000

V1.3 6 WH
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—0xEO00E11C
PF1C_IRERx _OOXXEEOOOOOOEE118900 Wo | RERfEREBRRE17ER x 0x00000000
PF1C_IPSRx _OOXXEEOOOOOOE;;OG Wo | RETHERIREFHFER x 0x00000000
PF1C_IPRRx _OOXXEEOOOOOOE;ZS?OG Wo | RERERIEMRE RS x 0x00000000
PF1C_IACTRX _OOXXEEOOOOOOEE330100 RO | RETMERS R x 0x00000000
PFIC_IPRIORx _OOXXEEOOOOOOE::;OC RU | B AR E S 0x00000000
PFIC_SCTLR 0xE000ED10 RV | RGIERIHER 0x00000000

JE: 1. PFIC_ISRO H 77250920 IA B 0xC, B NMI FIF 52 2B EEERY.
2. ECALL-M, ECALL-U, BREAKPOINT 145 EXC B9—FpIEJE, IKZSHH EXC BYRZSL bit3 Zm
3. NMI\ EXC ZFFHUTIERC B FIZ ER1E, T ZIFHUEREEMRTNR EFRIE
4. ECALL-M, ECALL-U. BREAKPOINT 3% t5- B S BERRFIRE . HHTIEEE BRI EHRIE

BHFRELNT:

Fh T R R M P ETE RS EF 588 (PFIC_ISR<0-7>/PFIC_IPR<O-7>)

B4 o] bk Viia] 1% ShfE
I:Pﬁ."ﬁ 0_31 1% b'{klp\éﬁ%ﬁ
H 32 MRBALIND, RKiR#n
PFIC_ISRO 0xE000E000 RO 0x0000000C
- X R BE RS X
JE: NMI FJEXC Btik (F5E
EP&(ﬁ 32_63 1% '{klu\%ﬁ%!
PFIC_ISR1 0xEQ00EQ04 RO 3t 3 MRS 0x00000000
Rl 224-255 {FEERASSEF
PFIC_ISR7 0xEQ00EQ1C RO s 3t g0 MHATE 0x00000000
Fhlif 0-31 HERIR S FE
PFIC_IPRO 0xE000E020 RO H 32 MRAEALIND, %&m#n 0x00000000
R TRV TERIRTS
52
PFIC_IPR1 0xEO00E024 RO EPLﬁ 32-63 HEREH 748, 0x00000000
\ 2 A’Ikll_,\{_L
-+
PFIC_IPR7 0xEQ00EQ3C RO ?:Lﬁ 244-255 FEEREHT 0x00000000
H» /\ 2 A'lklp\{.L
ngﬂ%ﬂ'ﬁ%ﬁﬁﬁ%*Eﬁ?¢&ﬁﬁg1§ﬁg'{k,uﬂ:n':F'Lﬁﬁljj::ti'{k:u
thE(EEEE B SRS (PFIC_IENRCO-7>/PFIC_IRERLO-7>)
AR e dbiik ia] P EhifE
FhlT 0-31 {EREIR B S 178,
PFIC_IENRO 0xEOO0OE100 Wo 3 32 MgENLIn], AT | 0x00000000
Wittn (FEEIRE
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SE: NMI FJEXC Btik (F5E

PF1G_IENR1

O0xEOOOE104

Wo

FhlkT 32-63 [FREIR BEF 178,
H 32 MEE L

0x00000000

PFI1G_IENR7

OxEOOOE11GC

Wo

Rl 224-255 {FEEIRESF
g2 H 2 MEEN

0x00000000

PFI1C_IRERO

OxEOQOOE180

Wo

HiET 0-31 (FREERR T 7S,
3# 32 NERGLIN], BT
H#n (EREIBRR

JE: NMI FIEXC T 542 1E

0x00000000

PF1C_IRER1

OxEOOOE184

Wo

FRIT 32-63 FREEIR S FRT,

32 NERRAL

0x00000000

PF1C_IRER7

OxEOOOE19C

Wo

U 244-255 fERETEREF
82, 32 NMERRML

0x00000000

M 4H 25 17 A A T (e REFNBRAEAE L A P B

h RIS B RS EESE (PFIC_IPSR0-7>/PFIC_IPRRCO-7>)

R

i3l ik

17318]

3%

A

PFI1G_IPSRO

0xEOQ00E200

Wo

FhiET 0-31 IR BT 7S,
3# 32 MEEfLn], BT+
Witn $ERIRE

JE: ECALL-M ., ECALL-U,
BREAKPOINT 3L #5ILL R 1E

0x00000000

PF1C_IPSR1

0xEOO00E204

Wo

Rl 32-63 =R E ST FRT,

$ 32 MRENL

0x00000000

PFI1C_IPSR7

O0xEOO0OE21C

Wo

Rl 224-255 HRIREFE
B2, £ 3R2MEEN

0x00000000

PFI1C_IPRRO

0xEOQOE280

Wo

T 0-31 B S Fa,
3t 32 NMERLIIN], AT
Wr#n ER2ERR

¥ : ECALL-M ., ECALL-U .,
BREAKPOINT T~ #5 UL R 1E

0x00000000

PF1C_IPRR1

0xEOOOE284

Wo

FhikT 32-63 HEiE MR 17 RS,
3t 32 NERRAL

0x00000000

PF1G_IPRR7

0xEO00E29C

Wo

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

0x00000000

HMAIERERERA P ERES, TUEE P EFFRERRE, ML, &/ PR
BT ERS, BREEmL.
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BT EERASE T8 (PFIC_IACTRO-7>)

R

i3l ik

17318]

ik

A

PFIC_IACTRO

O0xEOOQOE300

RO

i 0-31 HUERESF 725,
$t 32 MREEALIN], R
Hi#n IEFERIT

0x00000000

PFIC_IACTR1

0xEOOOE304

RO

Fhl#T 32-63 BURIR S E 7S,
32 NMRASAL

0x00000000

PFI1C_IACTR7

OxEOOOE31C

RO

thitf 224-255 HUERSHF
88, 3t 32 MR

0x00000000

BNPEEME—IENIREAL, HFENDERE, ZAHER, Znret BREF,

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

AR B RR

R

i3l ik

17318]

3%

A

PFI1G_IPRIORO

0xEOO0OE400

RW

T 0 R RACE

1T V4A:

[7:4]: HREFRIEHIL
EHMELRE, itHiL
EEE 2 RERE, bit7 At
=y
[3:0]: {REE, BIEHNO

3tF V4B/C/J:

[7:5]: RSCRITHIAL
ERELHRE, TS
EEE 2 RERE, bit7 At
=X V2
[4:0]: {REE, BIEHNO

X1F VAF :

[7:5]: RSCRITHIAL
EERELRE, kit
EEE 2 RERE, bit7 At
=LA

EEE 4 K#E, bit7-bité
At &L

EHECE 8 [HRE, bit7-bith
kA= v
[4:0]: {REE, BIEHNO

E: WARHAEH ), L5
RAE, F—REETRF
B & EIRTHEER, AT
ERSHIFHT

0x00

PFI1G_IPRIOR1

0xEOO0O0E401

RW

R 1 ERIRE, DER

0x00
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PFIC_IPRIORO
PFIC_IPRIOR2 0xE000E402 RW T 2 RARLE, TRER 0x00
PFIC_IPRIORO
PFIC_IPRIOR254 OxEQOOE4FE RW HT 254 LTRILE, ThE 0x00
[E] PFIC_IPRIORO
” Ty s
PFIC_IPRIOR255 OxEQOOE4FF RW T 255 (LLRILE, e 0x00
[E] PFIC_IPRIORO
BT RHERE
%FF V4A:
[31:8]: 1REE, ElEAO
[7:4]: &K FE
[3:0]: {RxE&, EERO
%7F V4B/C/F/J:
PFIC_ITHRESDR 0xE000E040 RW [31:8]: 1RE&, EEHNO 0x00
[7:5]: HFcKFE
[4:0]: {REE, BEERO
MR E = FER B,
L L E IR AITHBR
KR, 1Z&5FsA 0 B,
KR EE S FaE L.
rh il 2 &5 72% (PFIC_CFGR)
B4 o] bk Viig] 1% SE
PFIC_CFGR 0xE000E048 RW P E 78S 0x00000000
BEMENN:

i e Wi ik ﬁ{;‘
SR AR BiMEENL, FERSBENENNR
SiFEIFMRBIE A RIS, IEHBUREIE K 0.

[31:16] KEYCODE WO | KEY1 = OxFAO05; 0
KEY2 = OxBCAF;
KEY3 = OxBEEF.

[15:8] Reserved RO | {RE8. 0
BRGEN (EIEZBENKEY3) . BHEhE 0.

7 SYSRESET Wo | 518%, 50xH. 0
J¥:5PFIC_SCTLR & 7775 SYSRESET {ii {EFH 48[

[6:0] Reserved RO | {REB. 0

V4 R RZE FREEATHS

F e /{IREHFFERE (PFIC_GISR)

V1.3
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R

i3l ik

Wi1E]

3%

A

PF1C_CFGR

0xEOOOE04C

i = FRTSH TR

0x00000000

HEMENA:

i

B

WilE]

filik

ShifE

[31:10]

Reserved

RO

RE-

0

9

GPENDSTA

RO

HEIB AP TER:
1: B; 0: &8,

0

GACTSTA

RO

Yl =SB PEEHRIT:
1: B; 0: &8,

[7:0]

NESTSTA

RO

HEIPETERERTS, BRIRASHRE 8 &
HBRE, BIEEKNRERKA IR, H)
EREREAT 3R, NNEER=H
P AR HEN, HEASHARERK

HEH.
OxFF: 55 8 £ hBfh;
Ox7F: 2 7 K,
Ox3F: 28 6 b,
Ox1F: 555 & hBfh;
OxOF : 25 4 K rhitrh;
0x07: 2 3 K,
0x03: 2 2 K,
0x01: 21 K,
0x00: ZBFHUILLE;
Hth: RATgEER.
E: KT 2 RAVIERIRSS VAF B3L .

R FRtiT ID ftZ 788 (PFIC_VTFIDR/PFIC_VTFADDRR<0-3>)

B

i3l stik

i718]

ik

SfE

PFIC_VTFIDR

0xEOQOE050

[31:24]: 3Rt 3 HR=
[23:16]: 3R 2 RS
[15:8]: ®eFzHH 1 RS
[7:0]: %Il 0%

0x00000000

PF1C_VTFADDRRO

0xEOOOE060

[31:1]: ekl 0 Hhudl,
AFTIXTFF

[0]:

1: BRA%ETE 0 BE
0: XM

0x00000000

PF1C_VTFADDRR1

0xEOOOE064

[31:1]: fIRPET 1 Hbht,
2 rPop

[0]:

1: BR%RRPR 1 #EE
0: %]

0x00000000

PFIC_VTFADDRR2

OxEOOOEQ068

[31:1]: Gkl 2 Hutik,

0x00000000

V1.3
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AFTIXTFF
[0]:
1: BRRKTE 2 1BiE
0: XM
[31:1]: fe3kPlT 3 Hbil,
AFTXTFF
PF1C_VTFADDRR3 0xE000E06C RW [0]: 0x00000000
1: BRRKTH 3 BE
0: XM
RGiTHIEF8% (PFIC_SCTLR)
HR a1R: chil el iR ShifE
PFIC_SCTLR 0xEOQ0OED10 RW ARGIHIEER 0x00000000
HEMENNT:
{ir B ia] ik ShifE
RGEN, A5 0. 518, 5O
! SYSRESET " %, 5eFic oFoR BB ERME 0
[30:6] Reserved RO | {REZ.
5 SETEVENT Wo | EEMH, FJLAKREE WFE BY1ES.
Lk EHEE PEHERIRSER, AT
M WFE 354 EMREE R 5t , AR AT WFE
§%, BETXRMNITIZIES B BNREE
4 SEVONPEND o mRmEe R atE (RERFE |
FFIkT) ERREMRER RS,
0: RE B AREHFZE F A BraT LAk
1 WF I 52 H a2 WFE #1117
3 WF | TOWFE RW | 1: B2 /ERIWFI $55 LM WFE 355 0
0: Z1EM.
) SLEEPDEEP I EHI R G RRINFEER 0
1: deepsleep 0: sleep
EHIEFFERSIEFE, RERE:
1 SLEEPONEXIT RW | 1: REFNEIFEERN; 0
0: REHNERER.
0 Reserved RO | {REB. 0
3.2 fhHTHEX CSR H =%
F5h, T%I CSR HFsR thaxf P HIHILIBHE RN :
Rl RS HIE 8% (INTSYSCR)
-4 CSR it ia] iR ShifE
INTSYSCR 0x804 MRW Pl R G H 75 0x00000000

V1.3
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HEMENA:

fiL

B

WiiE]

Hik

SiE

[31:16]

Reserved

MRO

RE-

[15:8]

PMTSTA

MRO

WEAKSIER:

0x00: MAREEMPLIELN, T%
& R E

0x80: LR ELEN P RS AL H1L,
2 FhETERE;

0xC0: IR ECENHS 2 (LA GH1L,
4 FHETERE;

OxEQ: fLSERBCENLHS 3 (LA G,
8 JHEHE .

RS VAF 3L

[7:6]

Reserved

MRO

RE.

GIHWSTKNEN

MRW1

£ FHP TR E R LA R

At ZLEERFEEAHRIER G S, $
Bren#e F TR, Efiizfi, AXH2
R ETFIRE I # HH, H_E Tt
SERE, MITERBNBE G, HFERNE
BRIZAL.

HWSTKOVEN

MRW

MG h R RE -

0: BHEHKRLE, XAZFHPE;
1: BEE&ELE, PEATHRIT.
E: BUEHRER 3R, HEERE
FRAT 3K, EERE 1, FEF
IRILIE R B = R A HTBL E 9 FE I,
BRI EREHE.

[3:2]

PMTCFG

MRW

hET R EREAE

00: THRE, HEMMEH0;
01: 2RIRE, WEHUNMEA1;
10: 4 RWE, BN EA 2;
11: 8 RWE, EHUMEA 3.
JE: ZECERXS VAF B3l

INESTEN

MRW

hETERE (L RE :
0: FRETEREINREXRM];
1: RETEREINRENERE.

HWSTKEN

MRW

R EAR(ERE -
0: FEMFEMKINGERMT;
1: FEHERRINAEERE,

MEREAREEMNFHFR (mtvec)

B

CSR ik

WilE]

ik

SfE

mtvec

0x305

MRW

SEEMIEEFR

0x00000000

13
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HERENA:
i AR ia] 3% SHifE
[31:2] BASEADDR[31:2] MRW | HRiff[e) & FE ik, 0
PR EERIRANEN :
0: 1ZBkE%1eLIRA, BIREE, X#HF
1 MODE1 MRW | FEBkIES; 0
1: R4axtitbibiRA), ZEFLEE, 8
W IRBREE o
FhEFE R BN Ot HEE %
0 MODEO MRW | 0: fER%G— A Ot ; 0
1: RI|BPERS+4 FHITHIHRT .

3T V4 RFIHALIBRRHIMCU, BRI EEABLE T MODE[1:0]=11, BlEIEZRIFE - EiR a0
daxtibit, BSEsPERINOREFEGRS*4 #HTRS.

3.3 hHTERE

B & T RS 2 7788 INTSYSCR (CSR ifik: 0x804) FNehHT{isEiRZ 7788 PFIC_IPRIOR, A]
TP LZE#RE. EPHASGITH T FRPERERENEERERE (V4 R MCU E£Bsh3CH
h#ITECE) , FEEEXNNPERNMER. KERKES ), KERES. IESUKER)N, B4
MEF MBS, F—iEH5MERT, BEPERERHER, MOBIHILmERERBER N KAL)
B .

3.4 BiHER

LURERERE R, MAIESEEYARERR, FERITRESRE PR R AT, FET
LAREFRNIUAHITRE. FEXPENREE, SERENGE, HERITELENEFR. T
V4 RFIAIERE, XEM “Blg” 8892k 1-2 1, FTBRY Caller Saved HERR

V4 RIS IRRS, TIFREMRBAEBINREES 16 NEEH Cal ler Saved F1Fex £ NSRRI
Xig, ZXEAARTR. YREREFIMEEG, BHERAREMNABERX RS HIREE 16
IMEREER. BHERIHRE, REFERKXAIR. BHEKELE, ENARITFESHER
B BRENAT, T “IR” #IRTFEE R PHERX.

UL E AT R IRERE X TEAERRER, ATLURIE Rl R i5H 2 E 88 INTSYSCR Ay
bit4 MR BB EHRRLE, XAFEMN, BRXHRERERN IR, HIFEREGERK. B LIFE
HEHRLEE, FEBENT, NEEERABEHEXRNTEEBENAAREE AR =R.

M BEEE S EE N TER:

3-1 EHREE
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Internal Hardware Stack

X1 X1 X1

X5-7 X5-7 X5-7
X10-11 X10-11 X10-11
X12-17 X12-17 X12-17
X28-31 X28-31 X28-31 Software TOP

Single cycle Single cycle Single cycle PUSH
PUSH or POP PUSH or POP PUSH or POP
RAM
Hardware | Hardware | Hardwar ’
PUSH ' PUSI ' PUSH : softwarel
JRardware | | Hardware POP *
0P Hardware . pop BOTTOM
/ POP I 1 k
: . /
/ / :
/ Rz | IRQ3 - / raa
\ \ ' '
Main Sl oo \. /
\ 4
‘ Priority Higher
A 1 NEES, EHERRERGETE.
2. (ERREME A P BT R H - ZEEF MRS 3 & Bl Ay T B i1 T4%1% A H i iR # FEERH

__attribute__ ((interrupt ("WCH-Interrupt—fast"))) &HH.

3. EIEREMFESR, REMEMHEXERRIFERY, FREFFelIREDARIZESH TR T
g, BHEYHRREZHFEHEX RAN)

4. AEFRIEE B BT ERHRA__attribute_ ((interrupt ())) EHA.

3.5 L

AIRIZIRIRPETIEHIZE (PFIC) RO %R (Vector Table Free) HhEfiEiE, BIFRLZT
EEXRNERTE, BEEAPEHEHEAD.
EERE—NPEERBAIER, FEPERS SN GRRTPE ID F 788 PFIC_VIFIDR BIENEE
x, FEIFPEEN OIS N3 B S kP irith it 2 7788 VIFADDRRx, F B {F5E1%i81E VIF hHrBI.
PF 1 G T3 1 o i 62 3= o M A0 M Rz #2240 T[] 3-2 Bfimo
3-2 AIRIZIRIRPHTIEHIZE REE

Peripherals

: o RISC-V CORE Code
BLE a1 (VTF: Vector table free) : Handler addr
ETH > VT ron.addiy » -
USB id 2 IRQ
: : FPIC : :
Other idn) > Fastia aum: “"ar “Handler_addr”
EXC id_n :
Vector Table
V1.3 15 WH
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£ 45 MEAFR PUP

HATIREERGERE, 518 V4 RHRAIRERILE RISC-V kR &R T TYIEREFIRIP (Physical
Memory Protection, PMP) #RiR. £z %X #F 4 NMIIEX1T (region) BIIFRIMIREIR. MREIFEIE (R) |
W, HITX B, RIFXENKERNTIEREAR 4 FTH. PP EREAFPERXT—EEXN, ™
MEERXTEISE (L) BM, TEEH.

wRiGiEhER HEIRPRIRE], BFSfA LR EDE . PP EREIE 440 8bit WECEF TS (—
4H32bit) FN4EMIIFFSE, FIANSHEREEEM CSR IESEN SR TIAL.

E: TEIBSHAFERS PP Z1FRIRIP XN ATBE[E], pmpcfe<n>FI pmpaddr<i>& fF& 3% #F
BNt BERE, ELE 1-1.

4.1 PMP F1Es54

V4 AR EE PMP 1R 35AY CSR B EER5IFR I TE 4-1 k.
< 4-1 PP 1EIRZE 77354R

2R CSR bt ia] iR SEiiE
pmpcfg0 0x3A0 MRW PMP it & & 7785 0 0x00000000
pmpaddrO 0x3B0 MRW PMP it ZH 7725 0 0x00000000
pmpaddr 1 0x3B1 MRW PMP Hthilt Z 7723 1 0x00000000
pmpaddr2 0x3B2 MRW PMP Hthilt 7725 2 0x00000000
pmpaddr3 0x3B3 MRW PMP Hthilt 557723 3 0x00000000

4.2 pmp<i>cfg FHFH

pmpcfedn>, J PMP BITHIELE FHFeR, BNMEFER[ DB 8 £IAY pmp<idefg 18, RN X
IWAECE, pmp<idcfg FRnXiE | MELEE. HERXNTFHR 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
PEFERE, HlESHER TR AR
7 L [0: I"8iE;
1: BIEHEXFTEFS.
[6:5] - |1R&E.

HoAE 355 R ARIP X 55T ElE .
00: OFF (PMP 3%))

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

10: NA4 (EZEEFF5RP)

11: NAPOT (2 % ZH5{R4P, 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, FREENXTE RV32 2T, EEX—1 34 (32t
HE 32 (IAI4RAD, HARTNANTR 4-4 FiR. V4 ALIEERE MR =S84 46, HZEFFRIESH
SIHAER.
= 4-4 pmpaddr<i>EH7FEE
31 0

address[33:2]

LR EE NAPOT B, it FHFFARALE FARIBERHEBMRIPRIBRI KD, WTRHAR, Hb “y”
HEFRIEMIL.
F< 4-5 PWP L EFIMII FH R S5RIPRIBXHER

pmpaddr pmpcfg. A PTic Bk &2 K /)
YYVY T YYYY NA4 L “yy=eyyyy00” JgEdbib, 4 FWHXIERIP
yyyy --yyy0 NAPOT LA “yy==yyy000” JgEibiib, 8 FHXIEfRIF
yyyy--yy01 NAPOT LA “yy-r-yy0000” AEMhE, 16 FHXIERF
yyyy--y011 NAPOT LA “yy=r+y00000” AEbhb, 32 FHXIERF
yyy01===111 NAPOT L “y0---000000” FE b, 2° FHXIRP
yy011--2111 NAPOT IFEEA 27 FH XA TIRIP
4. 4 R{PHLE

pmp<i>cfg FEY X/W/R AT IRERXE i BIRIFIR, EREXRES I RENNFE:
(1) HAEEZBERITIRA PP XN EIES, 5 REIESIHLERFE (mcause=1) .
(O BABEERBEEANRA PMP XIB R ENEIE, 14514 store IESTHFHIZRFE (mcause=7)
(3) HIXEER B IR L APRAY PMP XIS AILENEHRE, 155|#2 | oad IRSTHFIBEIRFE (mcause=5) .

pmp<i>cfg FAY A AT EXE i BURIPSERAMUITFF AR, XFF A_ADDR<region<i><B_ADDR
X TR (ZZK A_ADDR #0 B_ADDR 14 4 FH5x15F) -
(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 Fx (i=0) , WIRIFIXERG T LR F 0 ik, Bl
B0 < addr < pmpaddr0, HZEPLESEEIA.

Y ExE 4 FH X R

pmp<i>cfg &, LA pmpaddr: Aieiaithit P04 715

V1.3 17 WH
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pmpaddr; = A_ADDR >> 2,

R4 2 7 X8, G=1, AT A _ADDR Fg 2 “? 3435,
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 E X B X/W/R BRI EFZERBER, LAERE, XWRXHAPEREY, LINEREE
LiEERR.

BR V4 RIIBCESTHZIMXIBRP, HR—MEERN TR 2 MXER, TSRS
BNHIX i
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BIR V4 R IBRAIBIRIT T — 64 LA EER (SysTick) , HATHRATAZ R GRS,

AT ZRGETHEY 8 7350, AIASCEHRMERGRMATE, RtERt, MENEF. EEETR 6 T

P 5EF ARG EMES SysTick

HFERHIRETRIIMEHbLEZSE], FF45H SysTick, ATRER 5-1 Fizxo
%< 5-1 SysTick FFEEE5IR

E4 el b ki 3% E(ifE
STK_CTLR 0xEO00F000 ARG RITHI S TR 0x00000000
STK_SR 0xEQ00F004 | ARG HIRESHF:S 0x00000000
STK_CNTL 0xE000F008 AT HRREER 0x00000000
STK_CNTH 0xE000F00C ARG HESNT TSR 0x00000000
STK_CMPLR 0xE000F010 TR ERA S TR 0x00000000
STK_CMPHR 0xEQ00F014 | ML BIES L F 78] 0x00000000

B EREEEANT
RGN EIEIFFSE (STK_CTLR)
% 5-2 SysTick 5#|Z 1728
fi E4 ia] 3% E(ifE
R TR TRl 4 S BE (SWI) -
1: BLA IR T
31 SWIE RW 0. ERLE . 0
HNRG TR, TREE 0, BNFFLEMEL.
[30:6] Reserved RO |{REZ. 0
TR VIR EEH:
5 NIT » 11 [\ L BT EHA 0, mTRIHETEF AL 0
BIE;
0: .
THHER
4 MODE RW |1: ETIHE; 0
0: [ i,
B E R HIERENL:
3 STRE - 1: EETHBILCREREHMN 0 FiaitH, 0
ETIHHE 0 /5, EFMELBEFRITE;
0: &L /BT,
THE RS AT R R AL
2 STCLK RW |1: HOLK fifiBE; 0
0: HCLK/8 fHiATEE;
THE S P BT BB AL :
1 STIE RW [1: {FEEITERES ST 0
0: XHIHEEE .
RGO H SR FReiTHIAL:
0 STE RW |1: BIRELZITHEE STK; 0
0: XHRGITEEE STK, T,

19
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RGBS E TS (STK_SR)
%% 5-3 SysTick IKSSF=H

i HIR ia] ik S(ifE
[31:1] Reserved RO |{REB 0
AL RRRE, B 0558, 51 £%:
0 CNTIF RWO |1: E_EIH#uARILEBME, ETIH#E0; 0
0: RIABILLEME.
RGBSR FFSE (STK_ONTL)
% 5-4 SysTick i+ #= RIS 1788
fir E4 ia] 3% S{E
[31:0] CNTL RW | AT RS BER 32 fiL. 0
JE: B 7788 STK CNTL F1& 7788 STK_CNTH 2E[E]#IRL T 64 i B4t 128,
ARG BBREMNEFFRE (STK_CNTH)
F< 5-5 SysTick it Hisr LB fFan
i HIR ia] ik S(ifE
[31:0] CNTH RW | ARSI BES 32 fiL. 0
JE: 7788 STK ONTL FIZF 7745 STK_ONTH Z[EH#IMK T 64 U R %1185,
WL BERAFFRE (STK_CMPLR)
% 5-6 SysTick ELEHEIRIIES 78
i HIR ia] ik S(ifE
[31:0] CMPL RW IR EITHHESEL AR 32 fiL. 0
JE: B 7782 STK CMPLR FI& 7782 STK_CMPHR HE[E]#HIE T 64 (i $(ES L4518 .
HHELEBESNFFEE (STK_CMPHR)
72 5-7 SysTick LLEMESI S 78
i HIR ia] ik S(ifE
[31:0] CMPH RW [REITHSRELERES 32 L. 0
JE: B 7782 STK CMPLR FI& 7782 STK_CMPHR H[E]#HIE T 64 (i1 $(ES L4518 .
V1.3 20 b«}{”
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£ 6F AEBRIFERE

SR V4 RYIHATESS S HEBid WFl Wait For Interrupt) i8S NBIRIRTS, SSIE{REIERTS
Ih§E. BCS PFIC IR SITH|S 22 (PFIC_SCTLR) , AESCIN & FhREARFEZCFN WFE 385,

6.1 HNEEIR

HIE V4 RFRACIESE AT LUS S FRFh S I NBEAR, ENSFdiEr (Wait for Interrupt, WFI) #0
E15EMH (Wait For Event, WFE) . WFI FXNZ2IEMAES[HANERE, FFPERIREE, BERE
BN A FETREIT. WE ARN2IERCIBESRHNERG, SFEEHRGEE, BERBERENITZ
AZEIEMIEFR.

FRERI RISC-V ZFFWFI 18, BEIFEHITWFI &4, BIRNEE WF1 NS NREIR. Xt WFE 75
N, RGITHIZ7EES PFIC_SCTLR A WF I TOWFE L FiE#IE 2 B BI WF | 155 248 WFE &LF2, SCI WFE
FHRFENER

#2342 PF1C_SCTLR 1 SLEEPDEEP {i 454 BEAR AR & -

® EPFIC_SCTLREF &8P HIYSLEEPDEEPEE, ALIBRRH NEERRIEIX, BRSysTick X BB/ IRERIZ
SN ER B TTRT Bh R 1R R A

® FEPFIC_SCTLRZF 725 P HYSLEEPDEEPE L, MAMIERZHANREIERIEN, AR TR
TFHE X ]

LIRS TR TR, JTosRENE T —FPERARE

6.2 BEHRMREE

H1E V4 ZRFIGACIESEE WF | 0 WFE BRERFS, TSR T A MEAE .

o WrIARFENERE, ATHUTANMREE:
(1) IR P H R TSI ER O S A P TR AR EE, MREERS, WULIRRRSTHITHREIER S,
(2) FHNEERIRS, FHIIEKRATLAERMCIESMREE, #HNRERER, AiEKITARERR
LIRS,

o WEASRFHNERE, HACERATHE TEASIREE:
(1) NESINBRIEM, LT EFEE P EITHISS, RERBENITER.
(2) EFEGERPUNE, FEPEIRCIERWIREE, MEERE, MACTESRSRITHEIRE.
(3) HHELEPFIC_SCTLRAAYSEVONPENDS L, HHFIZHIZE A ERERE T, 1B/ 4% FaY it
FEr (ZRIFENERESAER WA LUEHMACIESEMREE, MREERFEEFNEMRMEMAY

el g e P
(4) BENERRRFCEINIE KA LUE R IREMREE, HENRERER, WIiAKTAMREERL
R,

H5h, ATLAEISEL EPF I C_SCTLRA AYSLEEPONEX | TL1Z Hl AL 12 28 MR fig 5 Y AR TS -

® SLEEPONEXITEfI, &E—HRPFENREIIES (mret) JFHHAWF 75 RERR

® SLEEPONEXIT;HEE, FT&ha.

BEVAR T AL IR B A & HEMCUZ S AT HR¥EPF IC_SCTLRAEIBL B, REVARIHIEERSR, XA
EIRISME AT, T ARIRIRIEEIR RIS AREES 3, KIS MERINFEREN.
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F7E BRAH
B V4 RIFACBRANE—MEFRRNIRR, ZHFEZRMIERERE. ARERTUSERRE
M IERRIETT, SMOESFEER, BRI AT LUB KR 64, program buffer FBIESEF
HRIGE)IMALIEEEH) GPRs. CSRs. #7738, IMPIREZFE.
PR FEHRE E RISC-V External Debug Support Version0.13.2 #3E, iFANHAIEEESLSES
P T &K

7.1 EIRARIR

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

BEEREORE R

BTN EDEERE G

X FHMR S BT

o IHHEILIFER

JE: FEMEBTERVAC, VAF, VAJRIRLEESS S #5

WIARR AR E 2R E A7 RS, BFRVARIIHAIER RIS T AT FFE:
=71 FIRERFFEETIR

AR el kil iR
data0 0x04 BiEHEER 0, TRTEERE
datat 0x05 BESER, IRTERERE
dmcontrol 0x10 R EPRITH| H 5723
dmstatus 0x11 PRIERR S F T8
hartinfo 0x12 AR ST T8
abstractcs 0x16 HRGSKRESEF TR
command 0x17 KR HSEFae
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
HHERMADNIERERIMR S . RISC-VEREE N =M aHSEE.: HaFEes. RiRFE. ih
o) Ffkes. BRVAMACIER X IFEPEM, AXFERGE. ATLUBT MR G4SN EESE (GPRs,
CSRs. FPRs) ifjla], TFfi#2RAELEIARF.

RIS SR A EBSEIN T )\ MESEHE S ELprogbuf0-7, B EH AT EEMXERE L EZIES (AL
2EFEES) , TERERITEHRGSRRENITIESERSFRTNIES, LATEENTERNIE
L. FEETEMR, progbufsPIRE—FIESHEER—5 “ebreak” 3 “c.ebreak” 154, 1HidH
RS HMprogbufsPEFRIES, WAISLIERERR. IMEERIHE.

BT ERIEMIAI T
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BWIEFEZE 0 (datald)
T"7-2 data0FEFEREN
i 2 e iR Sl
[31:0] data0 RW |HESEFR0, RTEEHE 0

HIBEHFFZ 1 (datal)
R7-3 datal FERXEN

i B Wiia] %Y ShifE
[31:0] datat RW |#iEZ TR 1, ATEHEHIE 0

W RRITHIFESS (dmcontrol)
ZE R LUITHIRA RSN E R, 0. kE. BiXENENNNFESHIE, BastEE
(haltreq) « 8 (ndmreset) . RE (resumereq) . FiUIHIAIIT:
R7-4 dmcontrol HFEFER/EN

fir 2 e iR EHiE
0: BEMREFIBEXR

31 haltregq wo X o 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 IRZSL
[27:2] Reserve RO |{REZ 0

0: BREN

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

0 dmact i RW e 0

mactive 1: JARERIESTE

WA IERRES S 7Y (dmstatus)
ZEFESRATHERANERORE, B—1MRiEFES, SUERNT:
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: AR AA
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_ 0: I
12 anyavai | RO 1: MBS AT 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 1e MENEIELNT e 0
0: I
8 anyhalted RO 1. PANEESE s 0
. O:Qﬁﬂﬁﬁﬂﬁ EEINIE
7 authenticated RO 1 RS R AT E 0x1
[6:4] Reserve RO |{REZ 0
[3:0] version RO B R GSIS AR A 0x2
0010: V0.13
R IBBBIRESEFRE (hartinfo)
ZEFERATEARENERBCERNES, 2— 1 RiEEFEESs, 8MimdnT:
FT7-6 hartinfoSFSEN
fir B ) ik E4HiE
[31:24] Reserve RO |{REZ 0
[23:20] nscratch RO |3#FH) dscratch HGHHE 0x3
[19:17] Reserve RO |YREB 0
16 dataaccess RO 0: HIEE 17 RRIRAIJ9 CSR ik 0x1
1: HIRE 75T A kst
[15:12] datasize RO |HMBEHFFHRHUE 0x2
3 == [=1=] H \~
[11:0] dataaddr ro |WEEFE datad WML, HEMUZT o o)
0xe0000000

MR HSITHI ERTEFFRF (abstractes)
ZEFRATHEA RSN MIﬂ WA EH T LB IEEZE FeE, THLE— M MhRG<S

zj_éf?ﬂﬁ;"ﬂcfﬁ, FHETUREMEZ S SHMITEEPRESEBRURBIRNER, 25 FRVIFMAE
AT
FRK7-7 abstractcsFHERZEN
fi AR ¥iie] i ShE
[31:29] Reserve RO &% 0
[28:24] progbufsize RO |37R program buffer IEFEGEHRHUE 0x8
[23:13] Reserve RO |{REB 0
0: THRGELHIT
12 busy RO |1: BHMKRGLEERNIT 0
A HITTEER, BHFET
11 Reserve RO |{REZ 0
MR SHEIRAT
000: JCiEix
[10:8] omder R 001 : MR B HITEIRT command, abstractcs. 0
abstractauto HEHRIHITEHRE XS data FN
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progbuf HER|HAITIZEHRIE

010: AXFFHAHRDL

011: MITHRHSLHINTE

100: fMACIESFREFEHATH, MAGERIT
MRS

101: BEkHE

110: B EFERIAIFEIR

11: HibiEiR

gt MRS 1 FFEE

[7:4]

Reserve

RO

=&

[3:0]

datacount

RO

BIESFHRNE

0x2

W% S EFFes (command)
ERENATLUBESHRGEEFTFEREANCNWEERE, IHACERATA GPRs. FPRs. CSRs
HHE{HEITIAN, URFH#SRRO.
LT EFERAEES, command HEFEEREMNENXINT:

R7-8 o) F FeaBfcommand & 788 E X

fir

BFR

WilE]

ik

SE

[31:24]

cmdtype

Wwo

MR B AR
0: ihi&EeR
1: RIRFIE) CRIZH)
2: ifjio)fEtikas

23

Reserve

Wwo

=&

[22:20]

aarsize

Wo

e EHFRHEALT

000: 81

001: 16 i

010: 321

011: 64 4L (KRIH)

100: 128 i (K#H)
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 FEHIT progbuf PR S

17

transfer

Wo

THIT write 36 ERRIE
: T write 35SRIIRIN

16

write

Wo

: NIEERIFFEEE NHIEE datal
: M data0 HHEHFHENBEEEENFTFEH

- O O - O|—~ O

[15:0]

regno

Wwo

REVIEF R
0x0000-0x0fff J3 CSRs
0x1000-0x101f J3 GPRs

0x1020-0x103f /g FPRs

L ElAFiE2RET, command HFRREALENXIT:
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79 iflal 7788 Bt command B 785 E X
fiz &7 iidl g EfufE
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 AT
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 ORI EE T R AY 5 20

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 PEIESHEESPEIRALE,
[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 ETNITEFES (abstractauto)
ZEFEREATEERRER, HXPFRER progbufx 1 datax HITILER, MRGSATLIE
RWHIT, EEFENEANT:
Z7-10 abstractautoZTEEN

fi HIR i8] iR SHE
HRME 1, NI progbufx HIEERS
[31:16] | autoexecprogbuf | RW |command ZHEFEEHIRGSEREIIT 0
JE: V4 BZF21F 8 1N progbuf, Xt {i[23:16]
[15:12] Reserve RO |[fREB 0
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[11:0]

autoexecdata

RW

EHEAE 1, FARX datax BEERHIETEES
% command HFEEEFHIMR GBS ERE T
JF V4 BFEF 2 N data B7EEE, X [1:0]

BESEEFETFes (progbufx)

ZEFERATEREERS, BEENARE, 8F 8 N, BEIERE—FMITEER “ebreak”
E “c.ebreak” .

F7-11 progbufFHFaRENX

fir

R

WiiE]

ik

ENfE

[31:0]

progbuf

RW

BEREIESRG, TNBEE RS

0

HERESHEESE (haltsum0)

ZEFRATEIMAESEEREF, 8—Er— MHAESHEERS, HRE—1 %8,
MRZEFFRRIEALRR.

FR7-12 haltsum0SEFEEN

i B4 Viig] 1% SHE
[31:1] Reserve RO |{REZ 0
0: fHAIEEEIEEIBIT
0 haltsumO RO 1. PANEESE(E 0
MR T _ERVEIRR S F300, EIRThEES X ER4y CSR 1785, FERIFIRITHIARESFF=S
desr FNAIKIESTEET doc, HER[IFMIELNT:
VR IEHIFRSHFFRE (desr)
TK7-13 desrFHES|EN
i B4 Viig] 1% SHE
0000: AZFEFIMERIAIR
[31:28] xdebugver DRO [0100: X #HFtr/ERIIMERIEIR Ox4
111: EFIMRAR, BEEFRFEHE
[27:16] Reserve DRO |{%E3 0
0: HMEERTH ebreak 38 HIIT HUANGFR ST
FFriA
15 break DRW 0
ehream 1: HIBAERTHY ebreak 5 SEEMHENBiIRAE
2N
[14:13] Reserve DRO |{RE3 0
0: FAPERTH ebreak I8 BT AN ST
A
12 break DRW 0
ehreard 1: FFERTH ebreak IS REBHENDiIRAE
X
0: BLFR TR IEPHT
11 i
stepie RN . syt T R 0
10 Reserve DRO |{®E3 0
o ctoot ime ORI 0: FINBER TRZEFREBIT 0
P 1: IR TR e
| HEX B 9 R
[8:¢] cause ORO 1001, 1l ebreak JE4RHNERL (hicBe|
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3)

010: LA trigger module FENFHNEIX (L
WA 4, &BE)

011: UEEFERERNFENBDR (HEHA 1)
100: UESFRAERXENFL HEHKHF O,
=1I%)

101: MAEFEEMN FEEELLHFNFRERE
X (EERA 2

Hith: =8

[5:3]

Reserve

DRO

=&

step

DRW

0: XA ELEIR
1: FERESER

[1:0]

prv

DRW

R

00: AFIRER

01: BN CRIZ#E)

10: {RE§

11: HEENK

JE: IERHEN R B AR, iR

LUIER0Z1E, WIE0E 4 AT R AR

WRARAIEFES (dpc)
ZEFRATREMLERANFRAEXNZ FREPITH T —FESHtE, HERBENER
MREARE, EFHHHMMEAREE. doc FEHFEEAMT:

FR7-14 dpcHERENX

fir

R

WiiE]

ik

ENfE

[31:0]

dpc

DRW

iR uhln

0

B EE W L i

FR7-15 dpcEF M|

HNFRGTR

dpc EEHTHLN

Ebreak 5%

il

single step

SRS T —FIE TR SHtblt

trigger module

B

halt request

HENERE, TR ERNITRIE St

7.2 WikEC

XBITHRER RISC-V E XA JTAG 10, S8 V4 RIIMAIEERA B/ ML ERIED, BEDIE
VIR IEO L. Ee VAA B LRI B AT O V1. 0, T V4B, V4C, V4F, V4J BFEZEOWHMY V1. 1,
EREOATIER ENFAEDRERZ BEN, SSIEKEVAESIERSEFERNIEERE. IR
T+7 WCH_Link, HFRHEFBEMIZEFZHFIXH, ATATHE RISC-V AR AR EFEIR .

BEMERZEOBSE DR U FER-
JE: (RVAJ[EIRT S # B Ze F R ek it 0
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8 X CSR FHFHIIFE

RISC-V Z2#grh E X 7 —LLi5 | FIR 7S E 788 (Control and Status Register, CSR) , FTiEH#l
FIERHLIBERNEITIRE. BIXEZRNBEIERS CSR, AEIFIFMIRATE V4 RFIRALIESSSEIR
Y CSR 7725

8.1 CSR H#FaF5I%
% 8-1 MALIBEE OSR BFRTIE

E- i) ER CSR it iia] ik
marchid 0xF12 MRO RimSETes
mimpid 0xF13 MRO BHLINRSEFae
mstatus 0x300 MRW REFES
misa 0x301 MRW BHIESET TS
mtvec 0x305 MRW SRR S TS
mscratch 0x340 MRW MBS tERNEFEH TS
mepc 0x341 MRW SEEFIEHSES
mcause 0x342 MRW SEERERSFSR
mtval 0x343 MRW SREESER
pmpcfg<i> 0x3A0+i MRW YIIBAGERIPELEES T
RISC-V pmpaddr<i> | Ox3BO+i MRW YRR R T IbI B 77 8
AT CSR flags 0x001 URW FEREREE TR
frm 0x002 URW FERENEXTESR
fesr 0x003 URW FRIEHSKREEFR
desr 0x7B0 DRW BIRITH SREEF TS
dpc 0x7B1 DRW BAIRNEREFIEH T E
dscratch0 0x7B2 DRW PRERE F 5T 0
dscratchf 0x7B3 DRW BWRERNEFHFES1
gintenr 0x800 URW e EhEFaE S T
intsyscr 0x804 URW P RS F 7 am
& corecfgr 0xBCO MRW MRS OLE S 7T
BEX CSR cstrer 0xBC2 MRW RO ES RS
cpmpocr 0xBC3 MRW ZERIREE PP ITH|FES
cmer 0xBDO MWO BRI S ES
cinfor 0xFCO MRO EGEEEGTSR

8.2 RISC-V ¥5/f CSR H ey

R4S HFE (marchid)
HFEFERARIEEFRS, BTERYHIIRCESEHEARS, EXER FHmE. EHA%m0E.
RIS, MRABRBARK. EEAEXNT:
%% 8-2 marchid HFEFEBENX

i b1 iie] ik SifE
31 Reserved MRO |{REZ 1
_ I T 4H5 0
[30:26] Vender0 MRO T e— 0x17
_ I T 4mES 1
[25:21] Vender 1 MRO BEA=E “C B0 0x03
[20:16] Vender?2 MRO | B 4mHS 2 0x08
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EEARFE “H’ w5
15 Reserved MRO |{REZ 1
} 21y Ay
[14:10] Arch WO Riscv mmEE TS v HE Oxtié
EpeE
9:5 Serial MRO 0x04
9:5] eria B2 v4 751, ERNET "4 *
hR AR 4m15
[4:0] Verision MRO [RTLARARZA “A” “B” “C” “F” HZEMi4 x
5
B @RS, MARSAELFEE, RIESHEFE. FENRBRNTRRAR:
7 8-3 FRMEIR
CIDIE|F|G|H]I ] K LIM|N|J]O|]P|]Q]|R S TIU|IV I IW|X]|Y|Z
314 6171819110 (11 (12131415116 |17 (1819|2021 |22 |23 |24|25| 26
FanER VAF RALIREE, 1BUZE FasRI{EX: 0xDC68D886, BIXd Rz WCH-VAF .
BEHIMHSFER (mimpid)
ZEFERTER] ARELEEE, ESMNEXNT:
< 8-4 mimpid HEH/ENX
fir -4 e iR EHiE
31 Reserved MRO |{RE3 1
. INGE 2K
[30:26] Vender0 MRO T e — 0x17
. INGE R
[25:21] Vender1 MRO BEA=E ¢ E 0x03
. NG Y
[20:16] Vender2 MRO EEA=E W 0x08
15 Reserved MRO |{R=EZ 1
[14:1] Reserved MRO |{REE 0
0 Reserved MRO |{REZ 1
MERERARESFFSR (mstatus)
ZEFRAINEEWmABMEY, HEALEMNT:
7 8-5 mstatus HHFEEN
i B Wiia] %Y EhifE
[31:15] Reserved MRO |{REZ 0
FEBTRE
FS FS Meaning
00 OFF
[14:13] FS MRW — 0
01 Initial
10 Clean
11 Dirty
[12:11] MPP MRW |3t SR TR AAR X
[10:8] Reserved MRO |{REZ
7 MPIE MRW | i3t = 7 AT P B 5 BEAR S
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[6:4] Reserved MRO |fRE§
3 MIE MRW | #1288 45 K i {55 A
[2:0] Reserved MRO |fRE§

FS A THRAMEINFRBTRE, MLLZBREESAEHZRINENEFR V4F FIER E

FTEEX. SHEAR K, ®RFF Einjjaélﬂkm, BanRILFHERF
BER182, SMTTERIES

BHZRINEE, AENFEAT, %iﬂiﬁﬁﬁi’ﬁmﬁ, PAKHIRE T R PR ThE -

MPP IEF TR FIHENF B P ERIERRNK, BTRER
EFPETEREN, HHEANFESRPEES, WPIEBEWEFH MIE E,

TEIEN=

SWEHA 3. ERFERRA V4F WAL TR ERET,

RIES, BMEARE; BH

THAZEER

B HETRRRRURRRE, MIE 7

B V4 R4k

BT, ARF—RBRETERME ASWEHA 0, LURIENBFENX THhERERESENIT. HiR
HEEHPEE, HACERRER WP REFNFEN, HEME RSN WPIEE.

BFR V4 MAERIFN SRR AMAFPER, BFEEROCESRNITEEINSRIER, AIERIIX
TR RIE MPP I B A 0x3, BNREIE, IRARIFIENZFER.

BHIESEFES (nisa)
Lt FFRERATIER BRSO RNAZFNESET RIER, HEMEANT:
%% 8-6 misa FFR{/EN
fi HR ia] 3% SHE

HeEFK
1: 32

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

[29:26] Reserved MRO |fRE§ 0

[25:0] Extensions MRO |IESEIREIER X

H ML ATHERHMAERNFK,

HIR V4 179 32 (iR, ZEEER 1.

Extensions T

NIRRT RIBESEFHE, BURF—XT R, HiFRBARNTRAR:
xR 87 IRSEY RiFE
i BR it
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

31 WH


http://wch.cn

QingKeV4 fHALIEZEF M http://wch. cn

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

BlanERR VAF WALIEES, 12 F ERSE N 0x40901125, BN FEAUIES 85245 RV32IMACF, AKIE
ET R X, BRBAAPENAZI,

NEEARERNFEFESE (mtvec)
ZEEEEATEES S PMOIERRF AN, KRBV TEEEERNERFNRRS
X, E0 3.2 BNE.

MBEXEEFFESE (mscratch)
3% 8-8 mscratch HEFEE|ENX
Liv2 HR ia] 3% SHE
[31:0] mscratch MRW |3IEE1F 0
ZEFae—MISERT 32 MW ENEFRS, ATIGRMRERIE. i, EHARE
o R ETALIRFE AT, 5 PHERKIEST SP BN XSRS, HIEPERIEHIR(ELS SP 7. BHREE
R FER, Mmscratch FiRE KIS SP BYE. BIAISCILRERFNF PRI .

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

i B Wiia] %Y EhifE
[31:0] mepc MRW |REIEFIES 0

ZEFHEATREEANRBRDERIIEFIES, HRTESERBHPEERRFENFERH
15< PC 155, HAEEREH PG, mepc WIFAREEIMLE, HTREHDENRE. ERFRERE
HIZ:

o HLHEFRER, mepcti EFAIEI~EFEHAIIESHIPCIE;

® HLH PR, mepcti EH AT —RIESHIPCIE.

ExELETRE, FEELN, RIEEEHnepcifE, ESHETARUSE2ERERT.

NBEEAREREFES (mcause)
2 8-10 mcause HHFHREN

fi E4 ¥iie] i ShE
e 7N i
31 Interrupt MRW (0: B 0
1: Fhif
[30:0] Exception Code | MRW |HREimES, ¥R 2-1 0

ZEFHETERATRESEFENRES IR TSRS, HESAA Interrupt 8, ATHER
YA ENEFELEETE . R AFERL, ATHEREFNRE. HIEAASTUSEE 28R

T

BRIl

V1.3 32 WH


http://wch.cn

QingKeV4 fHALIEZEF M http://wch. cn

B EAREETESR (mtval)
= 8-11 mtval FEHXENX

i T i Hik HhifE

[31:0] mtval MRW |BEE 0

REEERTREATREN, SIEREME. AREHENNESEANARTUSZE 2 5
SREP,

PMP BLE & F8E (pmpcfe<i>)
ZEERTEATYIEAGERIPETNEE, Z5ERE 8 LA TR E— /I XIEBMHRFP, $H0E
NBEEALE,

PMP BCE & FR% (pmpaddr<i>)
ZEEHRTERATYIEAFERIPETAMIEE, HEX— 34 472t S 32 L AYZmeS,
BB ESES 245,

RRIBFHSREFFS (fosr)
REFEEZENHCESP A FEZERFS, ATREZSITENSEANERANIERZLFER
He. HEMNENWMTERR:
% 8-12 fosr HERW/EN

i 2R ia] iR S(ifE
[31:8] Reserve MRO |{REZ 0
[7:5] FRM MRW [FSEANRR 0

4 NV MRW |JESKIRMERE 0

3 DZ MRW |BRERE 0

2 OF MRW | EiSHRE 0

1 UF MRW | TaEHERE 0

0 NX MRW |JEXEIHRE 0

TEIENR, FRETTERE, HITSMEAHENRERE, NEMBRAFREN. FREAT
BHE 05, FRMIATEREEZSETHEANER, IHFNEANERNTEHRR:
= 8-13 & ANEBER

NG ENERN ik
000 RNE ERELNESAN, BEBHE
001 RTZ EESA
010 RDN BTEN (8- )

011 RUP mEEN ([E+00)

100 RMM ERELNESAN, BEARKXE
101 - EAE

110 - EEE

111 - MEEN

FRIRESEFRS (fflags)
NEZEFEHZERRHAIRS P A FEE LS TS, 25 F50A fosr PRSFEIREAE, HEMNiZ
H7F8E, ATHERFFER CSRIESHEEM IMIEERERFE.

ENEXFER (Frm)
NEZEFEHZRHAIES P A EE XS TR, Lo FesilA fesr FRENIRI FRM, &0
ZE 7Ry, AT HERFPFER CRIBESEEMVIMEEZAITENE AR,
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W EHIFRESFZEZRF (desr)
ZEHFRATEHAEFERERNEITRE, FamtEsE 7.1,

WRARAIEFES (dpe)
ZHEFRATREMLERANFRAEXN Z EHERITH T —FESHtE, HERBENER
MREARE, EHHANERERE. FRmEsE 7.1 7.

BIAIRXN EHFFFES (dscratch0-1)
ZAEEFERATELER TG FHEEE.
7% 8-14 dscratch0-1 HEHREN
fi HR ia] 3% SHE
[31:0] dscratch DRW iR IR E F1E 0

8.3 AP BEEX CSR FFs%

2RPHEERETFFRF (gintenr)

ZEEFRATIRFIETHNERSFR, NBERXTEEFENEERSRERTUBRTSEFSR
mstatus FEY MIE, MPIE fiEHl, ZHFEFRAARKTREBRIE. MEF/PEIERSFSR gintenr 2
mstatus B MIE 1 MPIE BIBRES, F PRI T ATLUBE#RME gintenr, AT MIE FIMPIE EFEE .

JE: R/EHBIT T AR BT N FI7E

i ARG iT T 5788 (intsyser)
ZEGFRITERTRESMRERE. BEEXRFHEXINEE, £ 3. 2 HHEXER,

M TRREC B FFES (corecfgr)
ZEERETERATHREMAIERSRKE., I5STUNERE X, —MBEATATERE, HXHW
MCU = RER SN HELE T EIAE.

ZERBEEFTEFSS (cstrer)
ZEGRFIEATEEZGFNRE KSR, EFUTRAR:
% 8-15 cstrer HER/EN

fi AR ¥iie] i ShE
[31:26] Reserve MRO |{RE4 0
% SRAM [XIBHY1E S & FFF 8
25 Icsramstren MRW [0: ZEiEX} SRAM XIBAHIIESHITER 0

1: SRVFXT SRAM XIBARITE SHITE R
XJ CODE [XisiHu$5 S L& FIERE

24 lccodestren MRW [0: Z=1F% CODE XIS S 1TER 1
1: LI CODE KIHMAIESHITETF
[23:2] Reserve MRO |{REZ 0
e SEFREE
1 lcdisable MRW |0: FFIBIESEFINEE 1
1: BIFESEFINGE
0 Reserve MRO |{REZ 0
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ZFRIEE = PP iTH|HF 788 (cpmpocr)

LSRR MIEAN PVP BB IEHI YA ILACAT, ATLUBIE 125 i E R I TN E FRER
oy 52 DUACAY PP BiERYITHISRAS . B 4 —4H, £ 84H, W& 8/ PW EiE, EAXBENHS
SR EASIIME X . BAREXINTERAR, E4 n /R PIP gYEIE:

%% 8-16 cpmpocr ZFEEENX

i HR ia] 3% EhifE
[4n+3:4n+1] Reserve MRO |{REZ 0
ZIFRIRTEE PP (F18 n SRER(FERE
0: 2 FEZEZRIRE S PWPn 5REE, HITEZIL
4n IcPMPncach | MRW |BCAY PMPn Y SRA% 0
1: {FREETFRIRTE S PMPn KR8, HUTERSE
BEAC B F 788 cstrer PECE YRS

ZERERHIFEFS (omer)
EEREENEERETERA T ERYELNEFEPHIE ST EHIE.
R 8-17 cmer ZFHEHX/EN

fi HR ia] 3% SHE
[31:5] Vaddr MWO |HR{ERIHbLESERSIER 0
[4:3] Reserve MRO |{REZ 0

F5HEN
0: Ll Vaddr EHHIRSEE R EHIENITHR

2 | dxMode MWO 1 0
1: LA Vaddr {EHHHHE BRI THERE
R1ERG
[1:0] Opcode MWO [00: fE3IESEFRM 0
Hith: {RE5

ZEE2E5EHE (cinfor)

AFETERES, RIEEmANT .

%< 8-18 cinfor HFEEFENX

fi AR ¥iie] ik ShE
[31:7] Reserve MRO |{REZ 0
EREGFRY
00: 1-way
[6:5] lcway MRO [01: 2-way 0
10: 4-way
11: 8-way
EREGARERE
000: &
001: 4KB
. 010: 8KB
[4:2] lcsize MRO 0
011: 16KB
100: 32KB
101: 64KB
Hih: {RE
[1:0] lclinesize MRO ($ELEFITIKE 0
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