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1. N200 RFIARESLHES CSR A

1.1. RISC-V B4 ENH

N200 ZF| WAZEEIARHE RISC-V 828R A N : “Fa S5 TR MA 2.2” (riscv-spec-
v2.2.pdf). F AT LAFE RISC-V 242 1 sl b 75 v M n] O3 5 % 2 F 2 H 58 8 i S
(https://riscv.org/specifications/ ).

% T RISC-V  “faLICMRA 2.27 JFICZ Ak, RIS ULZ R S-S (FHETH
Rt CPU——RISC-V AR ZR DAY= AL B3k C~G #R7r, HAE AR 5 i) o 30k RISC-
VAR EAREREAT 1 RS .

1.2, N200 RIIAMSCHIHLE

RISC-V #5255 TR it ,  m DURYEAC & 14T RG24 . Nuclei N200 R4 WAL SCHE
KN TR 4R

B RV32 Z8H: 32 fiihhbasia), S8 H 7R 32 i,

B I SCFF 32 MMEA R AR

B M: SCRPEREHCRIE SRR

B C: LK 16 Ml AT 4, a2 .

A SCRETHAERS.

B F: CRFHRREE SRS

B D: RV R4

F I RISC-V Z2fan A H, DL EFR & FHEMNAERR N RV32IMAC, RV32IMFC,
RV32IMAFDC 4. RISC-V ZE#45E X IMAFD Ml 44 (General Purpose), LLFHE G FoR,
At RV32IMAFDC th 7] %7~ A RV32GC.

JER: N20oo &M% (Processor Core) #R741, HARR—aKACFRENAZ (B
N201, N205 %) TR THEAEG T REIS A 255 (Z 41 N2o1 {52 FF RV32IC), EZ L
(Nuclei_N2oo | BAEHEFMY T HHIERE.
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1.3. CSR#F#

RISC-V 2R e LT — sz i MR A% /795 (Control and Status Register, CSR), AT
P B B sk — LA IR AR AL IS ITIRAS . CSR A AE A R AL HRARAX I 27 A2 2, (B A1 12 7
HidkgmAg s H] . VEIEIE S WA 7 5

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WG 11
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2. N200 &3 R EUR A

2.1. BHEANE

N200 F#NAZEAEFIFR#HE RISC-V FFAUSM SCRERA DY . “ R B M SRS 1.107 (risev-
privileged-v1.10.pdf). F /7 A] LAFE RISC-V F<g2x (sl b 75 VIS AT OCE I 4 9% T 2 H e B R
3 (https://riscv.org/specifications/ ).

B 7 RISC-V  “HFAZEM) SCRYRA 1,107 e F 2 4, B Ee LS Rb CHEE (FiEF
H AR CPU——RISC-V AbFRSLESY I TE AL FHTE C~G 34y, Hofd FEAE 5 5 11 A Soxt
RISC-V F U R EREAT T RGEIHR

2.2. $EBUER (Privilege Modes)

N200 RINNZFFMAFRIBUEIG (Privilege Modes):
B HlLEEl (Machine Mode) #2415, 1% Privilege Mode )4 fid2& 0x3.
B AP (User Mode) =PECEMBI, 1% Privilege Mode 144 /2 0x0.

® UIRLE T User Mode, Mt # PMP (Physical Memory Protection) F.c%} 4
ik DX TA) HEAT B B A ORI

EE: N2oo 2 MbHEZBRAZ RS, ARG OB NZ (B4 N20o1, N205 %) CFF
f] Privilege Modes A & A RERS A % 5, 1HZ M (Nuclei_N2oo 25 HESEFM) 1 EHTE

1o

2.2.1. H#EX (Machine Mode)
N200 %4174 5% Machine Mode [ 585 fiin R
B EESENEEEAE, BT Machine Mode.
B 7£ Machine Mode T, F2FRE86V5 [H BT 47 1) CSR ZF 1745 .

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 12
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W {£ Machine Mode T, F2/7feWs 15 Al By (AL X 38 (KR 7 PMP £E 137 A (1 [X 35
2, WA 8 T fE PMP I,

2.2.2. HPER (User Mode)
N200 Z£%|H %4 5% User Mode [ 555 S0 R -
B 7f User Mode T HAEM51/517 User Mode PR E ) CSR & fres, WS WA 7.3 1 TR

B 7t User Mode | HEEH5 5] PMP 1% @ SR B b X 35k, 152 W3 8 &= [ fi PMP 1

P o

2.2.3. MLEFHR, (Machine Sub—Mode)

N200 Z#%|H#%11] Machine Mode R fg4b T PUFAE PR T, B 2R LA TR
(Machine Sub-Mode):

B OEEPIEER (3% Machine Sub-Mode 114752 0x0):

® WMHENBWEN )G, ATy . BRI EAEWERA T LR
NMI. 7, W—EIEFZT THEXZT.

B REAFEARK (3% Machine Sub-Mode HI14md 2 ox2):

® B S AL F AR N AZ AL T IR .
® fTRFAHMHIIVER, IS I 3 =,

B NMI 4 F# L (% Machine Sub-Mode 4w % /& 0x3):

® i3 NMI Ji5 Ab F2 88 N AZ AL T AR
® 17X NMIHLHEIITENE, ES W 4 .

B PR (3% Machine Sub-Mode {145 /& ox1):

® i b e AR B N AZ AL T OIRES
® fIRPMWHLEITERS, IS WA 5 &

ALFR 2% N AZ 4 HT AL T ) Machine Sub-Mode [ BLfE CSR # 47 #% msubm ) TYP 3, [t

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WG 13
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AT LB AU CSR ZR A2 88 &5 41T 4L T 1) Machine Sub-Mode. 75 5% msubm & 17 &8 [ 14
1, EZWH 7.5.3 1o

JER: fE RISC-V 34y, #EAGRE . NMI 8 i b 5iFK4 Trap.

2.2.4. #R (Mode) WHEF
REFREREL (Mode) 7 fISCHE B A R -

B fR¥E RISC-V HIZEHy5E X, AbFE 2% 24771 Machine Mode 5¢# User Mode 3% < 7E
ATATERAE AT W 27 A7 28 R (AL PRES N AZ S 4E D — A AN AT LA 27 A7 28 ), DRI AR
AR 7 JC 238 1 S BT A 27 A7 23 10 258 2407 H 2 &b ) Machine Mode 5% User
Mode.

B N20o ANV FHLEE THi, (Machine Sub-Mode) XWi#E CSR 2717 2% msubm [
TYP s, R#eEnr DLE 2Bl CSR & A7 88 i & 2414t T 1 Machine Sub-Mode.

2.2.5. Machine Mode %] User Mode HjtTj#t

7f Machine Mode T 7] DL #2347 mret ¥4 . M Machine Mode V]#:%1] User Mode H i
THAT mret 184 K 4E . HT W 2.2.3 T TR, Machine Mode 7] fe4L T PUFNASE HPRAS T,
RGBT

B R EREEFEIZEERXT, AT mret 182 BT NS 785 A EA T AT mret 154

TR, 2 0 3.5 15 T LIS

o [Ait, A EREH LT, 7 %EM Machine Mode V)45 User Mode, 47
BB mstatus B MPP HME, SR HAT mret $5418 2 ) #fr) SUR

SR U RE FPACRS Fr BL R B «

/* Switch Machine sub-mode to User mode */ ‘
1i t0, MSTATUS MPP // MSTATUS MPP HYEJ9 0x00001800, BIXYRI mstatus AYmpP filf, BS

// W8 7.4.7 15 T mstatus BIHEIFRE.
csrc mstatus, tO // ¥ mstatus Z51FEEAY MPP [IFES 0
la t0, 1f // FERIERIRE 1 FTfERY pC BIETRMELS co
csrw mepc, tO // ¥ 0 BEMR(EL CSR Bf{FEs mepc
// BT nret 388, NEBIEIIHEE] User Mode, FHEMMBIRIFE 1 bFHAHIT

mret
// T8RP (158 1 Bl mret NTF—SIBSHIMNE)

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 14
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1: /7 R 1 RE

B AURAE SR AT, AT mret $5 L MIELHTON, B IR 3.5 1 TR TEN .
® EHRUL, mret #5-4 M T AR AL PR IR B A AT AR

® B4 B M Machine Mode iB 1! & User Mode (B¢ IEHHLasti), A FEH
A0 mstatus ) MPP SGPME, SR /53047 mret 52 & 2 U # O RUR .

B AURAE WA T, AT mret 8 MBEHT N, WS WA 5.7 W TRV
® EFRUL, mret 5 T A AL FEAL IR IR H A T AT AR

® B4 B M Machine Mode iE 1! & User Mode (B{# IEHHLAeti), A FH
A0 mstatus ) MPP SGME, SR 5 $04T mret $541& 2 U # AR .

B R RAE NMI AT, $4T mret 382 HBELEAT RN, 55 W 4.4 15 7 RIHLVER .
® KL, mret 4584 T M NMI ACFEAE R NIE H E3EN NMI 2 5 i 2

® 7 B ) Machine Mode iB i & User Mode (Ei# EH MR, MAFE
B8040 mstatus B MPP 38018, A5 AT mret $5 478 2R U1 80ER
E
B 5AE User Mode T BT mret 8422774 JEiE48 4 (Tllegal Instruction) 7% .

B /£ User Mode [4b¥ 2% HEeu5 5 0] PMP % @R I F bk X 32k, Rl ZE V)33 User
Mode Z i, 752 E PMP Ak A2 W€ User Mode 1] AV; a4 PR bk X 3, i
Z L5 8 & [ fRHVERS

2.2.6. User Mode ®] Machine Mode HJ{)#:

N200 45| HN#ZM User Mode 1J)#:%] Machine Mode R gt T, s 1 e NMI 1)
77 KA

W NSRRI S W 3.4 1 TR TE .

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WY 15
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® EE. HknILLEitiE A ecall #8457 HEN ecall T kb FE R £
B R RN AR R ES R 5.6 1T T AR EVEN, .

B N NMI N NMI AR, 1§35 4.3 17 7 LR

2.2.7. Hl. BE. M KERE
FRIT RS e B R AR E, NMI Lk BRIk E:

B ENMIAHEERT, WREXRASE NMI, #k0 NMI 2 5twcs, Bk, NMI Bk
HIRIRE, ES W 4.6 17 T fRVERG

B EREAEEAT, MRS, KR T RN, WSS g7 T
%.

B R T, R AR, R TR S, S 51 W T
%.

i, S A NMI AR e 2 [ ) e o R AR E, FAEW NIETE:
B WU R A T R, WEE N A A

B 7E NMI BB RAE T, WEEN 2 A H .

B EPRAC IR R A T NMI, N NMI 4b 3.

B e KA T NMI, kN NMI 43,

B R AR NMI AR AT BN B T 2R T WA e i A I 3h 5 AT, DR e AN 2 i oz
W

N T RERE DRAIE 7 H A NMI A 2 (B R AE B R i RE e Pk 2 2 2 AT IRZS  (Recoverable),
N200 R NAZSEZH T —Fh “PZ% NMI/ 3 HIREHER (Two Levels of NMI/Exception State Save
Stacks)” HiR, HZ W 4.6 17 T EEZ1EE.

2.3. YEAEEBLAT (PMP)

H1F N200 F 51 AL B 8% A2 17 ol 1) 4 WU AR DA E A %, AN SOfp R ULt ik A8 2 e

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WG 16
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(Memory Management Unit), KU ATA 1k U7 ) S E 48 2 H f Bt . S THRIEASF 1
1Pt EE R bk X 8] A0AS [F] 1) Privilege Mode BHATHURBE S AR, N20oo RFIAHEEE WAZ S HF
YA, BI (Physical Memory Protection, PMP) H.5t. 4 PMP HtiiR, H5 W
¥ 8,

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 W 17
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3. N200 RFIABRFHLHAA

3.1. REHR

S+% (Exception) L, RIACIEEAZAE N7 HATRE PRSI RE T R ORIE R 1 5 H M HS
M ESAT S AT R, B R iz, KB .

B CEESRERIN “REREE” BOYRE (Exception). 5 g HIALE G N A BURR
PATHRIFAF SR A, B A SRR FEFr iR, B SATRIR I R GRS TR 21T
SUER), i E 2 RN

B RERAEE, BESSHENRE RS EHEE

3.2. REHR

RISC-V ZeHy e S o e AP LA SRk i, il @i — B AR T 3%, AbFS—E ik
PR A A T BE N 5 Ak AR 2

3.3. RERNEL

AEERAS NAZ P REAFAE 245 H RN R AR TS ., DS e i, = ISk
3-1 T, SRS BTN R e S

3.4. HAFREAEER

BEANFEH IS, N200 R NZ AT AR ARIR QT o FEE, TAERAT 9 — N i A
JA A RIS 52 B

B IEPAT SRR, M CSR %4748 mtvee & ) PC Hibk 44T
B EHUHC CSR W A7, 702 LA LA ai A7 s -
® mcause (Machine Cause Register)

® mepc (Machine Exception Program Counter)

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WG 18
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® mtval (Machine Trap Value Register )
® mstatus (Machine Status Register)
B AT 2% N A% Privilege Mode LA & Machine Sub-Mode.

SN SRR 3-1 s

BEAFTAT S h LT
T RIPCHb B T SR AT TR Ok
(mtvec)
— mepc
— mstatus
Hi 7 S5 8 > FHICSREF 758 H
— mcause
— mtval
P fPrivilege Mode 2 AL 25520

Pl4Machine Sub-Mode & 7 AbFR 5 =X,

Bl 3-1 FE R AR

TICR AT BLERR .

3.4.1. M mtvec & X PC Huht FFaaHUAT
N200 Z5| N %183 35 5Bk PC Hulik B CSR 2717 2% mtvec 35 5E -

mtvec ¥ f7as & — NI EL AT S i) CSR i fras, PRI HnT DLGR AL B O P IME . mtvee 747
w VRIS R 7-3 P

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WG 19
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3.4.2.

X8 ¥ CSR ¥ /F#% mcause

N200 RIP B A I, CSR 7 {23 meause RN (BEAFE13) T, LU
ISR BRS, CET DT S 7 A7 B A ML AR 6 0 LR

mcause #5174 MITEAIR WK 7-6 Pros, HAP R 5 MR H G 54, T HEn S MA R
FERM, WL 3-1 .

& 3-1 mcause F72H K Exception Code

RERS FE R RR Eb7Ez 7 i34
(Exception
Code)

0 a4 Mk X 5% A2 54 PC k3R 5%

(Instruction address HE: ZRERNERET “C” ¥
misaligned) IR TN ER AR A

1 A4S % (Instruction | A3 B2 ViR %
access fault)

2 ka4 (Tllegal [\ E[RPR R
instruction)

3 W i (Breakpoint) EE7 RISC-V 4244 L 7 EBREAK #54,

YRR PAT BRI AN, SRER
WIHFNFEIRSET . ZIRASEEH
THiR% (Debugger) 1/, #inik
BT

4 AT AR L EXT 55 (Load | [P Load #5415 /7l 3E XS 55
address misaligned) VER: N200 R&5| WA S R LR

X MBS S8 0E, kY
7 ) Mk JE ) 5 I 27 A S

5 BRAFEZR VT M4 % (Load AeKsHIF S | Load 182 VifR4ER .
access fault)

6 B4 AMO HuhikJE [F]5 Store 5L AMO f§ 4 Vi {7 HutEEXT
¥ (Store/AMO address Fo EE: N200 R5IHA R
misaligned) IR 55 (0 i A 28 1 B ARAE,

2415 ) ok X S 2 AR e
o
7 BAEEEEH AMO 7 ] £ i e AP | Store Bl AMO 184 VifFHE 1%
(Store/AMO access fault)
8 F P A 5 1 A GEZ User Mode T#HUAT ecall 154
(Environment call from U- RISC-V 44452 X T ecall #§4, X4t
mode) HAEPHAT BIiZ IR AN, SRESEE
ANFEIRETEF . SIS
fEFH, sATHEN AR

11 Hlas iU 12 1 [F]55 Machine Mode F#4T ecall 54 .

(Environment call from M- RISC-V ZEKJ5E XL T ecall 584, 2kt
mode) FRERPATBiZ B0, S kA RHE
ANFEIRETEF . Sia SR

ffFH, 5RATHEN AR

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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3.4.3. X H CSR B /F2% mepc

N200 R¥|NAZIB H 5 H I R [Fl Hhk B CSR %7 /7 4% mepe (Machine Exception Program
Counter) fffF. fEFEANFHERS, MR 5308 # mepe FAaME, ZHFFRBIEABRERFET
REHE, EREERZIG, RS RAF R PC BRI 2 22 B i 5 H 45 LE AT IR P 5

e

BRI ER, R IR EHE mepe BB BB ST R A FE TR 4 PC.

B B8 mepc A AEA S AE R R AN B BT R, {H2 mepe A AR AR A B 2 — AT
ISR, U T LB R S i 3 A7 4 DS SO A

3.4.4. ¥ CSR F1F8 mtval

N200 RI|NZAERNFH I, 1EE H3h 55 CSR 474 mtval (Machine Trap Value
Register ), LB 5] 2 [l 7 5 (A7 Gk 2 U 1) ik 50 48 2 S i -

B ORI G R SR, B IR IR R BRI G R R
W UPREAZ A% AR U7 ] A b BE T B mtval A7 AERE .

B AU AR SIE R, R IZAE BUFE 2 Y S8 2] mtval WA AR

3.4.5. T CSR F /75 mstatus

mstatus 7517 ay FIVEAIRE R aR 7-2 Fizr, N20o RYINZIES N ER, R 5 2355
CSR %7 f7#% mstatus (Machine Status Register) [{j4:2E15.

B mstatus.MPIE 35 ¥ (8§ 56 35 N 725 K407 mstatus. MIE 3 1{E, W5 A 9.2 Fios.
mstatus. MPIE 8 /EH 2 E T H R 2 G, #et i mstatus.MPIE FI{EWRE B 7% K
27 HiF mstatus.MIE 18 .

B mstatus. MIE s AENBCE R N o CEBRE HEAN & IS IR Im i e Roc i, i f
FR BT ISR 4557 A AN D

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 W 21
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B mstatus.MPP 35 (1B 4 58 38 5 K A FT 1 Privilege Mode, W75 F15E 9.2 FioR.
mstatus. MPP S [I/E R R TEF 45 R 2 J5, e fH A mstatus. MPP MBI E H 75 K4
Z i) Privilege Mode.

3.4.6. ¥E¥ Privilege Mode

F 0 7 A HLAE I (Machine Mode) "NACFE, FEHEASRHES, ALFERS NI Privilege
Mode # S Hr A LE S

3.4.7. ¥ 3¥ Machine Sub—Mode

N200 %71} #% 1) Machine Sub-Mode S:i} [ BifE CSR 2717 #8 msubm. TYP 8+ . AR
T, ALTESL P Machine Sub-Mode # 5 5 0 S abF A, Kk

B CSR Z{7#% msubm.PTYP W 58 A 7+ 3 K A1 i) Machine Sub-Mode
(msubm.TYP ${H1E), W 9.2 fizn. msubm.PTYP I /EH R ERFLEER L
J&, BEWS(3 ] msubm.PTYP [FME K & 1 55 & 4 2 Hilit) Machine Sub-Mode 18 »

B CSR & f##% msubm. TYP Sk E N4 Hr oy i AR Wy miss 9.2 P, BASE
IS B G AT O A2 “ i AR,

HEN SR
mstatus. MIE | > mstatus. MPIE
Privilege Mode mstatus. MPP
msubm.TYP < ] msubm.PTYP
mretiE 7

B 3-2 BN /BHRER CSR F43H13240

3.5. EBHREAEER

AR G, RATHENFH RS EFTIRH.
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i T 53 % AL FRALT Machine Mode ', FTLLBH R HE, WA LA#H mret 154 . ALFEES
AT mret F84 JG AEMHAT NN R o VER, NHVREAT AL — AN Bh A Y [R5 Al

B EPATSETRE R, B CSR 4748 mepe & X ¥ PC HihikJT 464447

B 5 CSR %77 7% mstatus (Machine Status Register) Wi fI%5 9.2 Fiox, J 508 Ab 34 2%
M%) Privilege Mode L\ & Machine Sub-Mode.

B SRS R T 3-3 7

B, B AUE FnretdR 4

MCSRZFAT Afmepc it X AIPCHLHE T 4R 04T

BE R - FOHICSREA £ 3% — mstatus

W EPrivilege Mode

% Machine Sub-Mode

B 3-3 BHREBATE

TIOR3 AT UL R

3.5.1. M mepc &K PC HubE FF AT

FERENSEHIN, mepe A7 a4 [N BEHT,  LUSMR I 38 21 57 H 952 PC{H. XL
Hl, EWRE mret S HAT S ARG 2] 1 NEE R R R 8 PC Huhik, AT BAAKSEAT Z
[ & RN =R 5 2
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TR B R 2 BT AE T B A A T mepe (E . Bl40, G035 B ecall B ebreak
FeAE, BT mepe FMEREEHT N ecall B ebreak 184 H CL1J PC. RIIGAE o IR B, Wi 2R B 42
F mepe fRAF PCAEAE IR mIthhE, <R KB ecall 5i# ebreak 154>, MM RALIEL (P
17 ecall Bi# ebreak 164 SEE BN FH Do LML T 5 PR R B F 202 mepe FH
i N —2464, HTILE ecall/ebreak # /2 4 711484, KIHME K€ mepe=mepc+4 BT .

3.5.2. EE ¥ CSR ZfF4% mstatus

mstatus Z A7 A I FEAARE NINER 7-2 iR, fEHUT mret 154 )5, AR 5305 # CSR %747
2% mstatus [1) L4 .

B mstatus.MIE S HIE #2924 1T mstatus. MPIE f1E .
B 47T mstatus. MPIE 45 (12 1 4% 563578 1.
B mstatus.MPP 38 5 HHE 70 A LR R E TR«
® [iE | H/ 1 U-mode I, mstatus.MPP # % ¥4 ox0.
® LATHCE P U-mode I, mstatus.MPP # % #i 4 ox11.

NS H I, mstatus.MPIE {48 5 2485 557y 7 8 K AL AT ) mstatus. MIE &, @175 R 26
9.2 fli/n. I mret 384T/, 4 mstatus.MIE 3 [¥{E 7% & v mstatus.MPIE {8 . @i ix ML
H1, NERE mret 8 0PATE, ALFE ) mstatus. MIE {40 5 o R AEZ BT (B2
AT ) mstatus. MIE {4 1, WEEURAE Wl 05 2 R 4T 71D

3.5.3. ¥ ¥ Privilege Mode

N R HE B, mstatus. MPP FI{E & 245 58 8 7% K AR HY Privilege Mode, 1M 7E AT
mret 54 /5, ALFEEEH Privilege Mode # 1k 54 mstatus. MPP fJ{E, W7 5AIZE 9.2 Fios. it
EALS], PRIE T ARBEER R 2 1 8 R AE AT AL P 25 () Privilege Mode.

3.5.4. E ¥ Machine Sub—Mode

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 24
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N200 %41 M %[t Machine Sub-Mode St [z Bt7E CSR 2547 % msubm. TYP 4. 7E34T
mret 545, ELEE A 31K & kb3 2% 1%) Machine Sub-Mode S~ msubm.PTYP 5 118 :

B EFHAREN, msubm.PTYP BTIME G 24 58 A =75 K 41T ) Machine Sub-Mode
B MfEH mret 5841 R, KL Machine Sub-Mode HIME KR
msubm.PTYP 3 [MH, WK 4-2 fion. @XM, WEREREREE, AEEM
Machine Sub-Mode #Vk & it & & 4 2 Hi i) Machine Sub-Mode-

3.6. ARERFER

LA F T G, RIJFAA N mtvec 4725 5€ I PC HMEPAT B AR 7, A2 FPil i A
SRS TR, JF HAERFE ] LB & mcause )7 H 4’5 (Exception Code) HRE#—5
B B B BARG) 0 RS FE T o B MR P A 1) mcause HIIE N ox2, MIFFENIZ T8 & IELTE
24517 (Illegal Instruction) 51EEHT, IR LAt — P BKHL 21 AEVE TR 245 R 7 5 IS 127
P

PERK: E T HEA SRR R DL A TR E S R AR T SRR AR, TR T
FEOITMLAEF LA S SR 14T LR MG L. 2 0 (Nuclei_N20o F 1P
W SDK EFHBEU) 25— e Bt 56 T 55 P R R 17 T

3.7. RERE

N200 #5|AZ P NMI/ 2 HIRSHER: (Two Levels of NMI/Exception State Save
Stacks), HZATIES I 4.6 15,

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 W 25
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4. N200 %M NMI P48

4.1. NMI R

NMI (Non-Maskable Interrupt) s&AbH 28 WL —RIFRTIMAG 5, FEHTERRS
EH RS R CEWAMS PR ES) . EIE R NMI 2 )5, Ab3EEs WAZ M Z AL B 1 E3AT 4
BIIARR T, i 2 A 3% NMI 4%

4.2. NMI BE#k

N200 &M% NMI J& A e Lok Bk, ki — B k4T NMI, AH2E—E2=ik
AT EAE R T AL EE NMI.

4.3. A NMI BB
BEN NMI LB, N2oo RANARKNELHT R AR I~ . R, NPT e —
AN e R T P [ IS 5
B FIEPATARTREPR, #1A CSR 2747 ds mnvec & X[ PC Ml TF4a AT .
B IS CSR A7, 702 LA LA af A7 s -
® mepc (Machine Exception Program Counter )
® mstatus (Machine Status Register)
® mcause (Machine Cause Register)
B FOH AL EER N AZ I Privilege Mode BA & Machine Sub-Mode.

NMI i B S AR FR AN 4-1 Fross
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B APCHLHL PR AT BEANMIALIEREF A D13t
Ht Cmnvec)

mepc

M) W NMI - FHCSRETF 728 mstatus

mcause

P4Privilege Mode X #1251

Pl 4Machine Sub—Mode ZNMI &b FH 51 2L

Bl 4-1 NMI mRz8 fod 72
IO LAEIR

4.3.1. M mnvec 5& XK PC Mt FFahHAT

N200 5N #ZiEF] NMI 5361 PC Hidi: B CSR %47 %% mnvec 6 5€ . mnvec & 17 a8 H1H
H LR PIAPE -

B 2y mmisc_ctll9]=1F, mnvec #1725 FIM{EZE T mtvec, B NMI 5 7% #14 MR # Trap
N B

B Y mmisc_ctllg]=0 I, mnvec ZFf725M{ES% T reset_vector, reset_vector AT 25
reset J5 1 PC HIME.

4.3.2. ¥ CSR &F 188 mepc

N200 A5 AIZIEH NMI iR B ikt B CSR %7 7745 mepe (Machine Exception Program
Counter) TRfF. FEHEAN NMI I, f{K 5 3 58 mepe T A7 a8 M, %A AF a4 E ViR tH NMI
faR B ihk, 78 NMI 4R e, e & RA7H PC R 7] 2 2 B9 45 1B AT BIRE 7 Ao
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EE

B P NMI I, NMIR B mepe #4E F 2 MARPATHIFE S (K08 NMI I 13E4
CAPIEFHAT) . MALEIRE NMI G, BERFEXRIRZ TR A, AT —%E4I1E
HHHHAT

B 58 mepe A AL NMI AN B S8, {22 mepe &7 A7 4 A S e —> ]
B R AEas, R R LB S 1% % A a8 B O .

4.3.3. ¥ CSR FF4% mcause

mcause 2717wy I FEAIRE R 7-6 Fron. N2oo RAIWZER} AN NMI B, #4453 R A7 401
Trap ¥ ID % mcause, LAFW] Trap [RH. Filf. 5§ UK NMI #4 & EFBRIK Trap ID.
NMI ] Trap ID A PL T P Fi i :

B Yy mmisc_ctl[9]=1F}, NMI Trap ID & oxfff.
B Yy mmisc_ctl[9]=0 i, NMI Trap ID & ox1.

458 Trap 2 BUHF € B Trap ID, A LU Trap MR, BAF ] DURYE Trap (97 K
W E AL B AR 7 AL 3 Trap.

4.3.4. ¥ CSR /488 mstatus

mstatus 7S TEgRE RINE 7-2 Fion, N20o RV WAESEAN NMI N, 6425 [ 3h 5 5
CSR Z 17 %% mstatus [0 55 Ees .

B mstatus.MPIE 3 {E 3% 5588 NMI A& AE BT mstatus. MIE (18, WE 4-2 s
mstatus.MPIE 3k [/E R 27 NMI g5 2 J5, Wi H mstatus. MPIE {1k &2 i NMI
% 2 i 1Y mstatus.MIE 18 .

B mstatus.MIE SPE B TR SN o (GEMRE AN NMI IRSFET G Wik 425 5¢ i, Fr
A AT A A8 R AN T D 6

B mstatus.MPP 3K {E 4 5 5 v NMI & 4R Privilege Mode. f£4% mstatus.MPP 15[ 1E
FHIE NMI 5 2 J5, Beffd ] mstatus.MPP f{E %S NMI &4 Hi i Privilege
Mode.

4.3.5. ¥ Privilege Mode

NMI b #RFENL 2320 (Machine Mode) F5EHT, FrPAEREN NMI B, ACFEES A% 4
B, (Privilege Mode) 1) il 28155
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4.3.6. EHr Machine Sub—Mode

N200 Z%| 1 #% ] Machine Sub-Mode 52 s Mi£E CSR %17 4% msubm. TYP . ZE3E A
NMI if, AbFE 28 N #% 1 Machine Sub-Mode #% 5 #7 9 NMI AbFEEES, K.
B CSR #7174} msubm.PTYP 35k ¥ {E 4% 587 A NMI & 4E §i i) Machine Sub-Mode

(msubm.TYP #H{E), W& 4-2 fin. msubm.PTYP B HI/E & 4E NMI 45K 2 )5,
Ben% {4 ] msubm.PTYP H{E K & 1 NMI &4 2 1) Machine Sub-Mode i

B CSR %7723 msubm.TYP 3B N EHA “NMI A BN Wk 4-2 fiw, PLSER &
MR R O A “NMI AbFR AR 7,

HEANMI
mstatus. MIE | > mstatus. MPIE
Privilege Mode mstatus.MPP
msubm. TYP < | msubm.PTYP
mreti i NMI

4-2 i# A /iBH NMI B} CSR 1221134

4.4, BH NMI a3

MFEFP e NMI AP 5, AR EMN NMI RS IR, IR E ERERF.

H1F NMI 4b#4bT Machine Mode T, FrUAfEIR H NMI i, #fFnZifi A mret #54. 4t
BEEAT mret F82 G BT NN o VR, NAUBEARAT AE — AN B R A A (RN S ke

B FIEPAT YRR TR, B CSR 3 f74% mepe & X1 PC Hulib 464047 -
B 5 CSR Z7{7+#% mstatus.
B 55 Privilege Mode Ll 2 Machine Sub-Mode.

IR H NMI SRR 4-3 Fros.
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IR HINMIIN, i 6 24T Hmret 484

MCSREF TZ#mepc iE X FIPCHbHEFF-4h 40 4T

1B tHNMI - EHCSRE 725 +— mstatus

M EPrivilege Mode

1 EMachine Sub—Mode

B 4-3 BH NMI BETRE

N ICRE AT BLERR .

4.4.1. M mepc & X[ PC Hib-FFiEHAT

FEREN NMI I, mepe aF A4 5 A 8T, DU IR 38 21 NMI R — 263521 PC . i
HRXAHLH], EIRE mret $8-2- AT/ AL BE S 10) 2] 7 2B ) NMI T — 264891 PC Hiht, M
11 R] CAZRSEPAT 2Z Hi i LR AR it o

4.4.2. ¥ CSR FIF#% mstatus

mstatus Z A7 M FEAR R 7-2 Fros, E34T mret 184 )5, 4F% B 30588 CSR %47
#& mstatus F-2L1;

B  mstatus.MIE 3 F8 #7175 N 2417 mstatus.MPIE ({18 .
B  mstatus.MPIE 35 148 4% 55358 1.
B mstatus.MPP /1) 58 B 5 A LU R RS I«

® [itE 7 H/ X U-mode I, mstatus.MPP # 5 ¥~ ox0.
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o LA EHF# U-mode i}, mstatus.MPP # % ¥~ ox11.

fEHEN NMI B, mstatus.MPIE [¥{5 5 24 5587 9 NMI & 2EHT 1) mstatus.MIE {f. 1fi mret

AHATIE, ¥ mstatus. MIE F{E %5 A mstatus. MPIE (18, W& 4-2 fs. @ AMHLH,
U\'JM%% mret 52 HAT G, APEER mstatus. MIE {E#PK E it NMI &4 2 5 ME (BB /i)
mstatus. MIE {5 1, W ERE B = 2R ).

4.4.3. ¥ Privilege Mode

FEiE N NMI I}, mstatus.MPP [{E & £ 4% 558 8 NMI K45l () Privilege Mode, TMEHAT
mret 584 )5, ALFEER) Privilege Mode #71% & A mstatus.MPP [{){E, WK 4-2 fin. il
BUED, ARAIE T ACEES} R3] T NMI & AE /T ROACEE 23 1) Privilege Mode.

4.4.4. T3 Machine Sub—Mode

N200 £%| 1 #% ] Machine Sub-Mode 52} 2 i #E CSR 2717 2% msubm.TYP . #EH4T
mret 5845, K A 3hIK E A 2% 1) Machine Sub-Mode & msubm.PTYP 35 (118 :

B /I NMI B, msubm.PTYP I8 11E & Z6 4% 58 714 NMI & 4E 17 ) Machine Sub-Mode
B TMfEH mret 58418 H NMI J5, {44 2 Machine Sub-Mode F{EKE N
msubm.PTYP HME, W& 4-2 fim. B XAHUE], NEmRERE NMI G, AEE
f¥) Machine Sub-Mode #{ 1% & it NMI & 4= 2 #iff] Machine Sub-Mode.

4.5. NMIR&ER
MU ERELHE N NMI J5, EIJF45 M mnvec 2577585 LI PC HibEHUT BTIFR RS, %R @
N NMI R FEF

FER: T EEA NMI AR H NMI LS 5a 8 B S R AR BRSO, DI 2
BArsAE R QLB SMER) 182087 B X RAFMIRE . 20 (Nuclei_N20o #74
W% SDK fEFHBEEA) 454 — A T8 B0 NMI AR %5 F2 5 AR 7= il o Hogh A7 2
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4.6. NMI/REHRE

N2oo ZFIW% HE XL TWE 4-4 BB NMI/ 25 RS HERE (Two Levels of
NMI/Exception State Save Stacks), £ Z{RAF =% NMI/ 75 FALFESRIRZS, W ASZEL 2 nl Pk
H ) NMI/ #HiRE.

VER: HTRE ST NMIRAR, NMI R R EROR R 1, DI NMI JEiEse
HLAEIE . N200o RFIH NMI/ 578 RE R SCHRFLUT 3 FHiE:

B NMIERHE
B RERERY

B REIRE NMI

Entry:

MPIE2 &= ( MPIEI &= [ mstatus. MPIE ¢= [ mstatus.MIE = (0

MPP2 &= | MPP1 = | mstatus. MPP ¢= | interrupted mode ¢== | NMI/exception mode
msaveepc2 &= | msaveepcl &= | mepc ¢= | interrupted PC ¢== | NMI/exception PC
msavecause2 = | msavecausel 4== | mcause 4= | NMDU/exception cause ¢== | TrapID

msubm PTYP &= \ msubm PTYP &= \ msubm.PTYP ¢= |\ msubm.TYP = | msubm.TYP <= 1/2/3
Exit:

MPIE2 == ( MPIEI == [ mstatus. MPIE == [ mstatus. MIE

MPP2 = | MPPI ==) | mstatus. MPP == | interrupted mode

msaveepc2 == | msaveepcl ==p | mepc == | interrupted PC

msavecause2 == | msavecausel == | mcause == | NMl/exception Trap ID

msubm PTYP2 ) e=p \ msubm.PTYPl )= \ msubm.PTYP =3 | msubm.TYP

4-4 N200 RAIAZFZ NMI/ R E RS ERILFIREE

4.6.1. HEN NMI/RERE
MR NMI 5 2% 5, N20o R80T E 4-4 B, oA R,
B (FIEHAT SRR, AT PC M T AR AT .
® LSRR N ) A S U mitvee FITAZ# ) PC HuhEFF 4630 AT .
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an S B2 NMI A mnvee B A#6ifi (¥ PC il 4654047

W FHTAROC CSR ArArat, 0l LUK JLAS & A7 as S AR DR )3

mepc: 1C3% S FT NMI/ 5% K AERTE PC, 1B H NMI/ 5% B AT\ mepe 7k E NMI/ 57
R AR PC.

msaveepcel: 5 —Z NMI/ 53 EAREHEAR L —FikE NMI/ 5% (B4 ET NMI/ 5
BN NMI/F5) KAEFTH PC, 7RRIY4HET NMI/ 3% KA /T mepe {H, EBH
NMI/ 75 5 7] )\ msaveepe1 1% mepe K15 .

msaveepc2: 2 2% NMI/ 7 IR HER LTS — & NMIL/ 7 (BEE—JiRE
NMI/ 7 #E R NMI/ %) KARTR) PC, JRED 41T NMI/ 5% K AR
msaveepcl F{E, iR NMI/ 7 &5 7] )\ msaveepc2 2 msaveepct 1 .

mstatus:

& MPIE: it 2450 NMI/ 3% K42 1) MIE.

€ MPP: id3% 2 H NMI/ 5% KA 2 i [ Privilege Mode.
msavestatus:

€ MPIE1: 2% NMI/FHEIRSHERRICTE S —JiRE NMI/ 75 K AR MIE,
JRED 2T NMI/ 5% R AT MPIE, 8+ NMI/ &5 i Al M MPIE1 k€ MPIE
[I1E .

€ MPIE2: 2 2 NMI/ R EAREHEARICT S —FikE NMI/ 5% & AR MIE,
JREN 4 FT NMI/ 5% R AERTI) MPIE1, 3B NMI/ 5% B i L MPIE2 k&
MPIE1 ()18,

€ MPP1: H—2% NMI/FHEIRSHERICTEE —JikE NMI/ 75 R AR Privilege
Mode, 7REI4RT NMI/ 8 & AERTH MPP, BH NMI/ 5% 5 7] A MPP1 k&
MPP [¥){H

€ MPP2: 5 2 NMI/ 75 RS HER IR — R HIE NMI/ 5% K AR
Privilege Mode, 7FR[I4H] NMI/ 75 KA AT MPP1, 1B H NMI/ 5% B Al A
MPP2 % &2 MPP1 [I1H.
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® mcause: 10K HET NMI/ 55 R
® msavecausel: 55— NMI/ 55 RS HERRIC R 5 — HIE NMI/ 5% 5 A
® msavecause2: 55 2% NMI/ 5 HOIRASHEAR T R 5 i E NMI/ 38 TR .
® msubm:

& TYP: ic3:40H7 NMI/ 5% ) Trap 257,

¢ PTYP: ic>k =T NMI/ 5% KL AT AL as pir Ak Trap AR

€ PTYP1: 53— NMI/ 3 REHER LR — R RE NMI/ 5% KA #T1) Machine
Sub Mode, 7RRI4HT NMI/ 78 KA FT 8 PTYP, Bt NMI/ 75 A A PTYP1
& PTYP HIE

& PTYP2: 2% NMI/ R HIRSHEMRIC R —RikE NMI/ 78 KA RTHY
Machine Sub Mode, 78B4/ NMI/ 5% KA /T PTYP1, &4 NMI/ 55 B Al
M PTYP2 Pk & PTYP1 HI1H

B NMI/5H PR AENLZEM . (Machine Mode) R5ehlff), ArPAESEN NMI/ 55 i,
AL TR 2% N AZ AU R (Privilege Mode) Y #e bl gs i .

4.6.2. BH NI/ REHRE

MRS NMI/ e b2 5, RAFEN NMI/ 5ERSEFRE, 1&E % NMI/ 7F
B B, B Z AT EMA RS R RPN, X2l mret $54 5E UK, ARFRERIA
17 mret 45 5 FBEAFAT WA 4-4, ATLAREAT .

B FIEPATSRTREFAR, #1M CSR 2747 d% mepe € XK PC Ml I 4R AT -
B FURTAHOC CSR A A7as, 7l LUR JLAS A7 as S A O A3

® mepc (Machine Exception Program Counter) : YK E N7 {E msaveepel 15—
e NMI/ 5 KA R PC.

® msaveepcl: 2 NMI/ S HOIREHER, mret KA MG — 2 NMI/ 3RS HER
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msaveepc2 Yk & % 77 #% msaveepcl {fi, EIVKE NTEETE msaveepe2 H 5 —HikE
NMI/ &5 KR PC,

® mstatus (Machine Status Register)
& MPIE: k& A7/ MPIEL H 158 — ik E NMI/ 5% K AR MIE .

& MPP: KE N{EfEAE MPP1 H 158 — ik E NMI/ 5% K AT Privilege
Mode.

® msavestatus:

€ MPIE1: f—2 NMI/ 3 HOIRSHER, mret KAER W EE 2% NMI/ 55 RS HER
MPIE2 ‘Wﬁﬁﬁ%&iﬂi msavestatus. MPIE1 M, BIVkE NA76E/E MPIE2 H 15
T RIRE NMI/ 75 R AR H) MIE.

& MPP1: E—2Z¢ NMI/SHIRSHER, mret KR M 2% NMI/ 3 IRASHER
MPP2 1k & %717 #3158 msavestatus. MPP1 FME, BIKE NA76iE(E MPP2 H 28 —
e NMI/ 5% K ERTH) Privilege Mode.

® mcause (Machine Cause Register): k& N{Fif#{E msavecause1l H1 15— IKRE
NMI/ 55 B 5 A

® msavecausel: H—Z¢ NMI/FHEIREHER, mret K4 EE 2% NMI/ 55 RS HE
¥k msavecause2 K 5 & 1725 msavecausel HJ{H, BPYKE NIEELE msavecause2 H ]
Bk E NMI/ 25 R

® msubm (Machine Sub-Mode Register)

& TYP: WE NG msubm. PTYP A (12417 NMI/ 5% KA FTALFE 2R 1) Trap 28
A,

¢ : KB NAFEAE msubm. PTYP1 H 25— 2R ik & NMI/ 35 K A= BT AL P28 1
Trap K7,

& PTYP1: %2 NMI/ZHEIRSHER, mret KBRS — 2% NMI/ 5 HOIRASHER
PTYP2 1k & 7747433 msubm.PTYP1 fJ{H, Bk E AL7E7E msubm. PTYP2 H1[7]
5B R E NMI/ 55 KA AT AL PR S # Trap 27,
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B RYE mstatus.MPP 318 58T AL BEZR 1) Privilege Mode.
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5. N200 #3513 Wbl 44

5.1. iR

il (Interrupt) AU, RIACTE &S ARZAE Y PAT A PP 48 it IO A Hh SR PR A (4375 SR AT I
I AP IEPAT AT AR Y, eI A BRI 1S, AR SLARERSE TS, SRR BRI B TR
HH T ) R R SEPRAT 2 BT R PP 4 2

T (R T A RR L R R

B TS HATE “ARIER” Rk b iiER (Interrupt Request), “ 7l HJiERK "
[RRIE(E AR 2 N Wi (Interrupt Source), HIKriEIEH ok A T WM (FRZ NSNS
IR, WA PR E T WA NS (O AR TR .

W B EACFE R R NP R SSFEF (Interrupt Service Routine,
ISR,

B PR ER —ROE RIS, AR MR G . MBS R G R 2 ), AT
AR B, ROy “IREDIS 7. SRR RS R IR, AL AR T B
RIS, AR EEPAT Z BT T W AR/, IR “IRE 7 7,

W ATREAEAE A R WTR F I A A B SR AT R AT I, T BRI S Wt AT f s, Mo
PRI R W LS AL BE o AR BURR Y A WA 7, [RJ A RT AR AN TR] F) o i
FONAR S ME T, R W e “ g ” A “ it se g rImie.

5.2. WEEHE ECLIC

W 7.4.14 TPk, B R4 AFRE, N20oo RIIMZ R “EBRA TR 1
“ECLIC Hibrtx=0”, A “ECLIC =", AU “ECLIC Hh I #7041,

N200 RAINZSEI 7 —A “Bo R k% h 648 (Enhanced Core Local Interrupt
Controller, ECLIC)”, "HTZ /M HIiEME T, N2oo RIINEZHIFTAIE (B 7 IR
240 KR ECLIC 45— #7457 HE, 4% ECLIC fIVEE1ES WA 6.2 1. % N200o #75
WAL SR BT TR R B A 15 2 L5 5.3 19 .
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5.3. rhMrRA
N200 AW R IRAE WA 5-1 R,

— AMEHRIT (External Interrupt)

HWEE e

THHIS 23R T (Timer Interrupt)
— NEBH T _>|:

B AE R (Software Interrupt)

B 5-1 ki EE

N ICRE AT BLERR .

5.3.1. AMERNT

AR R TR R H T AL BB A AN T T . AN W AT AR P RSN A TR, EE AR
£ UART. GPIO &= (k.

EE: N200o RINASCF L AR W, By shE el B ECLIC #hA7 48— B

5.3.2. BN
N200 R4 NIZE JLF WA KA, 250008:
B kR (Software Interrupt)

B e 2l (Timer Interrupt)

JERE: N200o R¥AZFIN I Wt # s ECLIC #H474t — & 2.
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5.3.2.1
AR BT S R
m Nmo%ﬂWﬁ%WTaAHmeﬁﬁIH@R%EE%XT~Inmp%ﬁ%,@
A LR i, 1S L 6.1.6 17 7RI TEN, .
B OEE: Bkt ECLIC #4174 — & 3.
5.3.2.2 iFEFER R
THI 28 A R SR
B N200 RHAZSELH T —/> TIMER #.56, TIMER 08 @ X7 — AN Hitds, @i Ha]

LA AT g i, 35S WA 6.1.5 7 T RHTENS
B EE: PSSt ECLIC T4 —E B

5.4. FBTRERk

5.4.1. F¥&REFk

N200 RF|HAZFIH WA AL 5Eikicks, CSR 25747 %% mstatus ) MIE 3832 1] Fh W7 1) 4 = fi B
B2 I 7.4.8 7 T G

5.4.2. FERBEIMBEERL

KT ANFE B R R 5, ECLIC NN IHEE T 2% B Wi ge &8s, H o st
fic & ECLIC T 7 a3 KEH AN WHRI Bl 163 L5 6.2.6 15 1 iR .

5.5. HWH. MAERS MR

B2 AR EIN I, REIATE. X T N2oo RIINZALEES M, ECLIC 4i—%
P B . ECLIC ANt I T 1 % H #9 W 2O MOt e 235 17 4= ﬁﬁF‘THLLEﬂE
ECLIC & £ a5 K& HAN PR SO0 A a4, 2 AR & 4En, ECLIC 2 # th 41
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e m i i, WK 5-2 PR, WS 6.2.9 T 1RV

-+

SHBZ T
B R

Feh it 5
P2 2 wws || —— | emsan

3
4

A 5-2 SRR EE
5.6. FEAFBTALEE

Wi S T, N200 Z 5 WAL IIBEFAT AT AR U0 R o JER, R AR AT AL — NI B A
SR A RIS 52 B

B (EIEPAT SRR, B AT PC LI R AT .

B AWM S LR AL B A Bk B FIR A PC M AAHAT 38 2 LR [ i B A L
/> CSR & f7as, WK 5-4 s, il LR LA A7 48

® mepc (Machine Exception Program Counter)
® mstatus (Machine Status Register)
® mcause (Machine Cause Register)

® mintstatus (Machine Interrupt Status Register)

B BRUbZ AN, HEANPWNE ST A EESS WAL Privilege Mode DA M Machine Sub-Mode.
B AR REE 5-3 IR,
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R RS, NE
TR AT W 1) B
P 0 H Rk

HET R PCHE L TT 3R 4T

T S I R 4 F
X, WEEBARE T
W AL FE A L R

— mepc

1 mstatus

Mg J52 7 > SEHTCSRAY A7 A

— mcause

— mintstatus

Pl#Privilege Mode &= M 25

]#:Machine Sub-ModeZ 1l b FEEL

Bl 5-3 MR AR

NIRRT BRI

5.6.1. MK PC HibtFFaEH AT

ECLIC {4 A Wrii 8 n] DL B R ) el AR A AL B Gl & A7 4% clicintattr[i]f) shv
o, HESWT:

B SRR E N B FEAE R, (clicintattr[i].shv=1) , W% F Wy abFE 88 )R B s, Ak
E%E%%Aﬁ¢%mm§Am<wmwTmemm>ﬁ%mHﬁﬂm Fep =Ll
ERVEANE, HSWE 5. 87, AxRMEEAAFEENX P VEANE, HSWEHE5.13.2
o

B R E O AE R E AR (clicintattr[i].shv=0) , Ni% EPWEZME%%M?HW“
J5, AbFEAE EIEPR TG TP ISR N Dl . A e b B A BEAR R I VE4 A
HSIE 5. 1317,
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5.6.2. ¥ 3#r Privilege Mode
FEFEN RTINS, AL PR 2SN A% K Privilege Mode #{ 5 371 & Machine Mode.

5.6.3. FE3T Machine Sub—Mode

N200 %741 N #% i Machine Sub-Mode S ) Bt ZE CSR 2777 5% msubm. TYP i H1. e AN
Wi, AbFE 2SN %) Machine Sub-Mode #5558 5 AP WA FEAR L, Ktk
B CSR Z5472% msubm. PTYP 35 [F118 4% 56 35 b 7 & A= BT ¥ Machine Sub-Mode (msubm. TYP 3%

18D, Wk 5-4 Ai7x. msubm. PTYP 3KFIMEH 2T WSR2 5, R A msubm. PTYP
FHE RS B p i kA 2 Wi Machine Sub—-Mode 1B .

B CSR & 1745 msubm. TYP 3k PE 45 S8 A “ Al b B, Wil 5-4 Arax, PASER
MR R O 42 “ Ak B,

5.6.4. ¥ CSR F1F 2% mepc

N200 Z5| W AZIE H A B f R [ Hdk B CSR 17 %% mepe $85& . fEFENFIIE, MRk
B EEH mepe FAAT A ME, 2T BE NI B IR B, bR 5, e E
{RAZI) PC AE 18] 21 2 BT WA 1 AT R T A

=z

FE:

I, R EhE mepe BRI 2R S, AR Ry T BT R RE 5 AR
PAT . AR TS, BRI B Z AT £ A\ mepe FT 476l R SHAT 5E 1
TR BT AT

B 58 mepe WAFAFAE T WAL ST TERT, (H2 mepe FFAF AR A E R — AT L
WG, BT DL S %3 A7 s VB O E

5.6.5. ¥ CSR &F/728 mcause Fl mstatus

mcause 7 /74 FITEARS KK 7-6 Fim. N20o RFIALERE N F Wi, CSR 74748
mcause # RN (BELEAZ)D) FH, WK 5-4 P, B0
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W HTRR RN R, A AL BENE 0 S AT A R TR 1D S

® N200 RFIAZAEANFHIE, CSR 417 # mcause. EXCCODE 354 5 7 LA S B 4 i
i N K] ECLIC H Wrdi i) ID 25, PRI mT D3 I 152 L A 45 0 70 v st ) LA
ID.

B CHFTR IR, AR R AT AT IEAEACER A Rl (I O AR, BRI ET BA
WATW, 52 — R BE LA T W B i sh 20 (Interrupt Levels).

® N200 RAINAER AT, CSR Z7E#s mcause. MPIL 384 5 357 DL iz 4k 47 17 (1)
R 2% 5 (mintstatus.MIL 3 [¥1E ). mcause. MPIL S®[W/ER R Mg R 2 5, fE
{8 mcause. MPIL [FME Pk & H HH W7 & 42 2 87 ] mintstatus.MIL 1§ .

B OCYET R N S, T B AL RE S 10 S B 2 R o R 4 R AR S AT
B

® N200 RFINAER NPT, CSR ZifE#s mstatus. MPIE 35 [¥)45 # 56 3857 A by & A=
HT A W4 B BEIR A (mstatus.MIE 38 ¥){5 ). mstatus. MIE 35 (148 4% 55357 N
0 CEMREIENFWIAR S FE 7 5 Wit 4= R ], BT A 1R WTaRRE 8t 5 AN I B ) o

® N200 RINWZEHENFWIE, AL ISR (Privilege Mode) #2411
28 (Machine Mode), ifii CSR &7 1725 mstatus.MPP 3 (118 #% 55 357 S vh b & A il
AU, (Privilege Mode) .

BT S A R T G SR A ) AL BEAR R, U AL BRSBTS 2 B N AZ R BT [ N
1 (Vector Table Entry) f7f&fHbrst. A b Wrm &0 BN A, ES
LS8 5.13.2 F1 . MEEAFSZEL ok, ACFRSSFRE S “Wibk”, BB MdlrmsERF
B A7 a0 B brstihl, ARG 58 D HBE R HAshhtrb Lo A, B2 “ Nl
R AAER H A hE” XA 28 U7 W BRI FE A T RE S R AE ATt A U M)
W, A R BE NS 10 S X RIS R K AR A 28 U 1) AR

® N200 RANNIZIEFEN PRI, anSaZ W2 R &KL, CSR ZF174%
mcause.minhv BAEREH A 1, HB LR “PiPE” B#IENRKRD EE
mcause.minhv B FETERR AN 0. K& KA TAAMER T AR, NH&OHER 4
KA AT AR (Instruction access fault), H mecause.minhv SN 1 (XH
BB .

B & : mstatus. MPIE 381 mstatus. MPP 3 ¥{E 5 mcause. MPIE 3541 mcause. MPP 38 1{E
BEG R, B, EIEFEMNT, mstatus. MPIE 3185 mcause. MPIE 8 [1){E s 2 58
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—F£, mstatus. MPP $8[{E 5 mcause. MPP B {E S 2 582 —FE.

HEN I8
mintstatus. MIL | > mcause. MPIL
mstatus.MIE mstatus. MPIE
Privilege Mode <: | mstatus.MPP
msubm. TYP msubm.PTYP
mreti& H H

Bl 5-4 /B H AT CSR #7224

5.7. BHHErAEER

MIEF T WAA T Y 5, RATFEMNFWIRSIETHIRE, FFREIFEREF. BT R R
4bF Machine Mode ', FrLLBH AW, AL H mret 184 . ALFEZSHAT mret #5251
TEARAT NN R o JEE, AT N AE — AN 0 3 P 5] B 56 Al s

B {FEIEPAT SRR, # A CSR 4725 mepce 5 X 1) PC Ml 46347 .
B P47 mret F8S NN 1EAFR 2Bk ) iR i) PC Hubb AR 40AT, 1B 2 LA A4 [ i 56 8T
HALJLA CSR Z774%, WK 5-4 Fion, 9@ LR IS 728

® mstatus (Machine Status Register)
® mcause (Machine Cause Register)

® mintstatus (Machine Interrupt Status Register)

B Rz AN, HENHRWNE ST B AL EE S P A% 1Y) Privilege Mode LA J& Machine Sub-Mode.
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IR T, AL AU I mretdE 4

MCSRZF 17 dsmepciE I PCHEMETF R AT

A8 HY e b

NICRE IR T LLVEIR

5.7.1. M mepc 5& X H] PC HubtFFaGHAT

mstatus
BEHCSREFFE 2% {
mintstatus

% & Privilege Mode

% 5 Machine Sub-Mode

Bl 5-5 B e AR

FEREN IR, mepe & A A4 RN SR, DA SIS 3@ B Wi (1) PC A AR a2
mret $5IBH I, AT mret 159 5 AL EL AR mepe € XK pe il EHTITIAIAT . dE XA
B, R mret $5-2- PTG AL PRER A1 2] 1 B B b 5 PC #uhlk, A AT BAGR ST Z A

Wb I IRE PR

5.7.2. %31 CSR &F17#% mcause F mstatus
mcause 17 RS WE 7-6 fin, PUT mret 1582 )5, BARR B35 B CSR F/74%

mcause H3E L.

B BT, mcause. MPIL f{E 1 &4 588 A B & AE BT ) mintstatus.MIL {5 . Tfif#
FH mret 8438 1 A S, 8K mintstatus. MIL (F{E % & 4 mcause. MPIL ({18 . J#iT
XA, N ERER NG, AF S mintstatus. MIL {8 4% 1% 5 s b W & A2 2 BT )

fH.

B 7ESENHIET, mcause. MPIE f#4E ¥4 28 4 58 8 v A W & 2B HiT Y mstatus. MIE {H. 16 H

mret f8 2B H W s, R mret f8 2 HATE, K mstatus. MIE FMEKE N

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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mcause.MPIE '{H, W& 5-4 fix. X AL, NEmERE WG, AP
mstatus. MIE {8 # Yk 52 5% A Wr kA2 2 JiF 4B

B EENHWES, mcause. MPP [{E B £ 48 58 5T AR N7 & 2B BT IR AU 0 (Privilege
Mode). i mret #84R H WG, MR AR IRFFAUEA (Privilege Mode) k5
A mcause.MPP [{){E, WA 5-4 Fion. @ X AHLUH], WERER WG, AFEIRK
AU (Privilege Mode) #7455 il H 1 & A 2 R AR X

B 7 &: mstatus.MPIE 1f1 mstatus.MPP 1% ¥]{& 5 mcause.MPIE 1l mcause.MPP 1,
MBS R, B, ZEIEFEMN T, mstatus.MPIE 31/ 5 mcause. MPIE 35 /1 {8 &
&5E4—FE, mstatus.MPP #8118 5 mcause.MPP 35k 1{E & /& 58 4 —Ff .

5.7.3. ¥ Privilege Mode
TEPAT mret 184 )5, LR B 205 B b 2511 Privilege Mode 24 mcause. MPP 351K :

B {ESEAWTIN, mcause. MPP ME 8 245 BE A T W R AR TR BB (Privilege
Mode). TiffiH mret #5421 HHlifE, ML A SRPUEA (Privilege Mode) Y&
4 mcause. MPP {J{H . X AHLH], W mMoER S, b3S R RBUE
(Privilege Mode) #4152 plt H W & A 2 i A 5

5.7.4. ¥ Machine Sub—Mode

N200 %4 N %] Machine Sub-Mode SEZi i Bt #E CSR Z- /7 %% msubm.TYP 3. FEFHAT
mret 545, WK A 31k &5 kb F 2% %) Machine Sub-Mode & msubm.PTYP 35 118 :

B EFEANFWBIE, msubm.PTYP 38 HIME & 248 5557 8 F & 2E T (1) Machine Sub-Mode
B MEH mret 58218, 1R PEES Machine Sub-Mode HIEKE A
msubm.PTYP HHME, W& 5-4 P, EEXMHLE, WEWERE PG, AP
Machine Sub-Mode # &k & 5t H Wi & 4= 2 1 () Machine Sub-Mode.
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5.8. HHTHMER

W 5-6 FETN, HRW A R R T A A A B R — BOE SR Mk A A, bk 2 R Y
AT (Word) HT4#4ifi ECLIC &A™ v Wrilionf N b I8t ik 95 72 /7 (Interrupt Service Routine,

ISR) %1 PC Huht.

Hh W ) B R R A bkt CSR A7 47 2% mitvt $85E, % W] LUK mivt w7 4785 W E BB

ORI

TR ER A AR R, 2 ACER AR NI TR E, TEiR Pk R A B A 2 A
[ AL BEAR X, A foe 2 O T oL 2 3 B [ R R A (1 PC LIk Bk 1) EL0E L) A B Al 55 A

e %, WWZS 0 513 1 TS Z RN 4.

AN D HHEAEAE— A
HARFIPCHIbE, 5 X R
{140 BT AR 2% R T bR 2R

R g | ™ Ao
N bk 1

N Ehk 2

N Bk 4095

/\

HH T O il 95 A 1 bR £
Interrupt_0_handler () {

<HPI RS T N 25>
}

HH TR L R 95 A 1 R K
Interrupt_1_handler () {

< BT AR S5 R ) >
}

_start: =

Hh T ) B 3R S ST 4

HIERIFHLR SR 7

B 5-6 iR~ EE

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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5.9. BEHTUWTHK ETFXRENKE

RISC-V ZEA%) [ Ab B 45 A5 35 A\ NTIR HY rp W A BRI B BE AR B shERAF AN IR B 3 G =
frae) HIRAE, BULHZERAHEN GCRESRERD 8087 E X RFAIRE . 1R
Y P R B AL B A 2 AR R A B, BRSO R E W K BIN AR =G 25, 15
Z W5 513 1 TR E 2 VR4

5.10. = Hrip BLFEIR

Hh T Y IR (RS S AR, N AR TR R s B AR BRSSO AR AT 1% Wi
N [ T AR 45 F2 7 (Interrupt Service Routine, ISR) HEE—2384 7 FEFEIIHE 2 A%
PRI, H B e 57 8 78388 5 260, B LA 7 T PR A T4 -

W b EE AR N b T S AT RS 1R T A
W RERES AORAT b ST IR O 1 AT A
B AEEERR AL B P K RSS2 (Interrupt Service Routine, ISR) A2 4 .

kT A A ) B A AR AU S AR A B AL FRAR S, R T N AEIR AT P27, 12 AR 5.13
T RE 2 A4

5.11. HlrkE

AL B A% NAZAEAE AL BN R I A2 T, W REE — N O E R R s KRBk, AL gsE]
P ik S ET i R W A S5 AR, e T aam ORI, R AT L RIS AR, WA T
TR e CRDAT— S WRe R R g, SOTAam RNGET K kD, JF HIRERRRTUHRZ .

LA 5-7 BB

W R ACEER IEAE AL ERT I A R T, SARAT S Ah AN 1 PR RIDR () LU TN A%
), AP GRS AL BT B P b, DT AR AL PR AR 1 TPk

B (HRRRCE HA A 2 il 2k (U EH8E 1 P mD, A B B AL
B 1 W, TR AR 2 k.
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B2 EBCA AR E PO R Rk, s o AN E AT, ACEER e IR Ak
B SEEER R o (R T, SRS R I B 1 R IEAR R 2, SRR 1 P Ak
.

B SRR 1 TPIT AN B 5, AREEER 2 BRI BT S W AL B AR P R 2, SE RTINS

A BT AL
2 P T
B, A LI
IR 25 B 475
He2 T T e ST 4 5
VIS, e O
T R 5 R D e
g | | BT TR R R Wi
HBELIT 5 T (AL ey
BRI, P R \\“ s
s T i A2
AR | [ rwms ey | | [ A R kgl
s B @) /
\‘k
BT R T | | N e
D D

B 5-7 PliRESEE

VERR: TR TSR A R 62 L I AT P B M (R AR, A SRR
U AN P TSR, A B0 5 00 52 24 T A 5 25 A 2 I 4% FE L7 1 T B s I
SR T SR A2 TS G IE A B A T ) A e R B 5 1 5 LA 6.2.0
TRELEA.

£ N200o RIINZF, BT AW A A AR OS2 AR A AL B, ik B 1 SCH 7
BRI ES, WSIE 513 W T EZEHNA.

5.12. HUIRE

Kb P &8 A RZIEAE AL BN s i A2 v, AT REAT BT H i SR 2R, (2 “ B g0 1%
TECESET AT AL FE R WO 7, BRI, OB W ASBERS T W 4 AT IEAE AL BB P b (BRI
IR E)

AAHE SRR )R, HIE EREKE BN, RJRIR I B N R, AR5
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FEHT O LT IR AT, T ) R B R B R OR A BN O L, AFEE IR SRR YRR B
NI R RAF RS0 AR, MACKR IS R ETRICT M CRAF BRI A,
R “Hmg R, i 5-8 HHTR, Wi s W, AR a] DUINERZ A~ A g i) 75 S 15 AL EIE
.

BT SRk 2 B2
(G FHEERD -
B MRE E—A
L B ARATE T —A
s I AT LAKE “ng
HbriE R 1 /%44§£;%fj§§
e A (RAFIUAT | TP AREERLFR 1 | WCSEBUA L | BRAE B2 | o AR E R | PRS2

e A A, > T
KB MR B I B

IR R4 0 A PSR ey ey perem—" e R N T LS

/é44§;ﬁ1>//

16 E—A e R AT S RS, S R T I S
(Pending) FJHH 7

WA ERF (Pending) s,  JUISZRIMA R Z AR T, FHFHAT 2 Wi
oF IR 7 Ak 2 R K

I REEAE, BT IR K ARAT IS B A R [R]

5-8 HiEREE

f£ N20o R AZF, RAAEMEAIBR A FFPE R, w2 0% 51313 T I EEZ
PRI 4

5.13. Wi EAER AR B EEK

W15 6.2.10 4§ Tk, ECLIC {14 oh I o Lt B e i o T A B G 2
1742 clicintattr[i]f0 shv 3., 1 AFRMBR, o AJEFRBRD, FHRAIBAA R AR
EHBRIER, SRS,

5.13.1. JEEAEHK
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5.13.1.1 JEm E A EAE L R AR

N R B ROV AR A AL A, Mz Wi A B Es AR N 5, AL ER AR & EREBE B T
ARFE WA AL, 2 FhE R DOl A AT B E

B OURACE CSR H 74t mtvte MERAKAIA o CEHREAERED, WFTE Ak m &t =)
A Fi3fht iy CSR 2747 %% mtvece H{H (RBSHRAK 2 ALHMED #5E. HT mtvec a7 4 HI{H
BIEEAF A DAL, K, SEWEEXAEL N, REMPaIRRESRREEAC
H ik

B RECE CSR % A74s mivte FERARALN 1, WA R & Wt = N H ik i CSR %
f-%% mivte ({E CRBSERAR 2 RLRMED $85E . 8 1k W DU AT BE TR 0 T8 58 A i A Ak
B, HEFFR CSR arfras miviz (HAIKE Y 1, B, i mtvt2 $5E —MRAZHA D3
LA R R E PR A, AR E R HE (H mtvee BETEE) HIRITTT

FEREAPTA AE R R P WL Ok 5, PR ESRS TR HAT — B A A ARS,
5-9 FRHRIG]T, XBURAHS N EIE R

B EE{R(F CSR % /7 %% mepc. mcause. msubm AHEFE. {RFFIX /L CSR FAFaENT
PRI G 22 B R Wik E Re 8 ThRe 1IEAA, PR i b W B 2> 387 78 5% mepce. mcause.
msubm [F{E, PG ER AT R AHERR

B RIEE T AR GRS BT ANHERR.

B REHAT —RRFRRIFE S “csrrwra,  CSR_JALMNXTI,  ra”. WIREA H W76 551
(Pending), NiZ$84 24T &4 Nop 18 AMUTMHAE; R G 72 fF
(Pending), HATZIELS G LEEA 2

® EEMNZTWImE AT (Vector Table Entry) fZfi# ) Hbrithhl, BliZ% b Wri i
AR S5 R (Interrupt Service Routine, ISR) 1.

® EBCAT RS FNS, Bt RN T W e R fEae, B, ¥ # mstatus
WAL MIE 3804 1. $TOF W2 /R s Re s, i o W ol DA B, - ATk 2 v iy
IRERIRCR o

® Bk NFWIIRSFETHIFES, “csrrwra, CSR_JALMNXTI, ra” $84ih4xi5%)|
JAL (Jump and Link) BJ2CH, AR 558 Link & 748 B ZIEL I PC HY

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 51
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YERRECR IR AL, Rk, MRS IR T B BOR 9] 5 2 R 2% “csrrw ra,
CSR_JALMNXTI, ra” {82 FEHHAT, FHAWE GIEE FWiESAr
(Pending), ATk 21 H W FE I RCR

® R IRSS R ()45 R A IR 75 BRI L ISR b R SO AR BRE . IR ELYE CSR %7
{7 4% mepce. mcause. msubm HHERRZ AT, FFEW W AR RERERCH, PMRIE
mepc. mcause. msubm VK EEAERJE T CABEHT BT RTT WD

HH YR (1D=30) B M N, B4 9 B AL I CSRAF

ERRHRESF frasmtv21E, BkEImeve2
main{ i /€ H B A HEN Tk

(Interrupt Common Entry Address)

™ common_entry (FREFAZEN Ol
<RtFmepc \JEi%> | HIR(D=30) 5 B R e

<fRfFmcause N HEAR> Interrupt_30_handler () {
<fRAFmsubm A HEFE>
<ORAFIE H 27 A7 s NHERRAE Ny B pAC> <HAT TR S AR T 2>

csrrw ra, CSR_JALMNXTI, ra
MRS B A e T
<E PO v W 4 R A >
<MHEBE K S msubm>
<MHERR K SZ mcause>

L— < \HER MK mepc>

...... <HATmretfE 4>

B 5-9 HiIEREAEERRE] (BEASTFFIRE)

H A1 1 A BEARE I A P R b 20 o 7 e 55 R P 2 R 7 256 AT — BOS A AR AU kAT

ERSCHIRAE, BRE, AR BRL  B A B ST AT TR IR SRR AR kRS, REA
PR LA T PRI b o B304 -

W GRERES PR N R T S BT R R . SARE I T 2 4 AP E A
B PRI {RLE CSR %7 778% mepe. mcause. msubm AMERL I FF4Y .

B PR N BRSO S RO A . SR 2 RV32E HYZEM, NI TR Z4R1F 8 ANl

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WY 52
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W AEAS, WA RV32l HIAUH, TR EARAF 16 /N8 A A7 4%

B PRSP AZBREE B R AR SSFER (Interrupt Service Routine, ISR) 1 :RJF4Y. FHAH
THEIOL N2/ 2 5 A B A 3

5.13.1.2  dEMELAEERL PRRE

W ESCRTIR, dEmE AR AR R RS SZEE R TR E, W 5-10 FETREIRB: BB T
5 30 31, 32 X=AHWEACERIR, H AW 32 AT > “HRTIE 31 I > ‘A
WriR 30 BIZo 7, B4 JG R B b WS 2 T W7 2 B 1E 78 AL 38 1) R BT B R BT R S

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WHY 53
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FER AR

WA R BN T A SR O Hhik
<17 LR

HEA A BTID=301 IR 55 T2
<PT IR S5 FRIT 11— F 5 P 25>

RAEHRE: FWAIA Dbk
<t B R

A FBID=31 RS ERF
<HAT RS T2 —3 5 P 2>

RAEHE: FEAPRTAIND b
<fr77 LR

HATHID=321 R G B
<PHAT MRS FE P 1 PR 25>
LR WTID=320 F TR ST

A 4

= B i A LR
<KE L F30s

A 4

5] 3 = W7 1D=31 [ R &5 T2
<HAT HRSSFR T 10 57— 3B 53 P 2>
Y R hdnID=31K F RS R
E B F R ALER

<WE ETR0

) 4
5 3 s TID=30F FR 55 12 /%
<HUTIRETETFI0 5 — o WS>
W 455 5 W7 1D=30 [k BT IR SR E

B BT A SRR
<KE LR

[6] 2] E 44 B FHFE P

Bl 5-10 =AME/RERN CERELAEERX hliRRiRrE
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5.13.1.3  FEMELEERF B E

X F AR R AN EA A P W S, AR ANUIR W R SRR 21, AR ERERE AT BT
SCRIPRAFAMRAL, DRCEEAT “ AR RS T8 R I TR] (94— IR 52T I PRAE LR SCAT
WE L0,

ek, R AR E R W LR SRS B R, AEBRN B IR SRR EI R, “cstrw
ra, CSR_JALMNXTI, ra” 54645 JAL (Jump and Link) [R5, 84 [H 585 Link
A A PME NI A1 PC B SE MR ECR A MR BIthhE . Kk, MR WIRSART R EOR Bl G 2
[ 3]7% “csrrwra, CSR_JALMNXTI, ra” 82 EEHIAT, FHAIBE SR ILA HWI{EERT
(Pending), MMk 2 H B & i 2R

wnlE 5-11 FEIRIIRG]: B FEE 30, 29, 28 X =/ANRWNESL SRR, H “H IR 30
Mgo” >= “HWrif 29 MZ0N” >= “ W 28 B2 7, A2 JERETH B AN 1T W 2 i 1E
ARl (AR E), HE2XHWETER (Pending) K&, ZHHHrR 30 584t
Bg, RBeBEEITETWE 20 (Wi, AiidE iy “E ERSC MOCfRaE BRI id R,

EERNHREF

P2 RN btk
<RFF L3>
N HR T R 25 B2 7 (1D=30)

— HE 187 5 B (1D=29)
— HE 17 %5 FR(1D=28)

A5 — PR AN
(3 S o

<E LR

5-11 FHIKREREHE
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5.13.2. MEAEER

5.13.2.1 ) B AL EE AR R ORI ZEIR

UG B A ) AL FEAR R, TUAZ R TR AL B RS A N, AR RS A BB O Z T T
& A (Vector Table Entry) 7K HAzHubE, BIZ A Wik n Wik 55#2)/F (Interrupt
Service Routine, ISR), WK 5-12 HE/REIHIT.

FEHENARERF

main{

7 BT YR (1D=30) FRT AR %572 F7° B 2

Interrupt_30_handler () {

IR (1ID=30) BN, T 1F FH 3
AP ER, EERBEA
AR SEF) e T e 95 7 PP

<PAT R IBTIR S FE T 2>
<HATmretis 4>

}

B 5-12 il EAER AR H

7] Ak AR A RAT A0 T R A

W RSN A A 2 AR B P W AR SRR, RSO EET B SCR RS, Rk,
Wi M IEIR AR 2 F, AP R L e B AL BRSSO AT T W AR ST R AR 2R R L
A b T AR A AT B R AR A B TR T4, PRAEAROL N2 6 AN B

B X T A E A ER R RS R R, — o B RRER I attribute
((interrupt)) SRAZMH AR 55 F2 7 B %L

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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B EAEBIR, BB W RS R AT, ARSI AT BN SR,

i, BRVS b A W AR S5 R Y eR O S ANRERS AT TR B R A (B, 2052 Leaf

Function).

® R A AR ST BB /NIRRT T AR T R EL N2 Leaf Function), W SANN

REFRI 3G R PIREIEE IR . O 1 R A A VDG R B IR R T, RO ] 7 Rk

__attribute_ ((interrupt)) SREMZFWIARSIEFREL HadwmiFans sl

BEAT I, g A DLZ B BOA A T A T R BN, (2 B BT
ENCRIORAF . ERE XA OLT BARIRIE 1 DRERIIERATE, (HSE T ORAF R SCE
FRIITE, sk Bie R R N R (AR B ) JFHig s
R (Code Size) HIBZAK. PRIk, FESEEH, WRMEMH A EALBR, ABAAHERS
A i) B A P 2 ) m B Al 55 e o 5 1R A P 1 B

A AL BN, T AEBR N TP IR SRR T, AR ERERIFRCE AT AR (TR R A A EE,

HH AR A8 WAZ LM N W75, mstatus #4745 1 A MIE 380K 2 g B 30 58 o
0 (MR Itz RIoC kT, AT TSR LT IR ) o PR [ B AR AR SR AN S HF
RIWREE Y, O 1A R AL B H ORES TR SR RCR, Wl 5-13 R,

FAE PR AR 55 R 1 (T SR ARSI RS IR I AN AR HR AT -

® PJu{ffF CSR %17 %% mepc. mcause. msubm AHER . {RFX 4> CSR HF 7782
N T ARIE G S TR Wi B e ThRE IE A, BRI A8 1 H W . 2 8287 78 55 mepe.

mcause. msubm FJ{E, KR ER EATRRIENSERR .

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7

EHATIFRI AR IEAL, B, W mstatus 277500 MIE 509 1. 4T 4R
PRI AT T AR, WA TR e MRS R

i TR R 25 T 0 45 AR R 76 SR IR RGO F S MR . 36 EL7E CSR %
173 mepe. mcause. msubm MR AT, ToEAG T4 R ERETUOLH, AR
mepe. meause. msubm PESTHE{ERET-HE CREH I T

T 57
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TN R

main{

S (1D=30) 4 M )37, B 1 B
EW AR, BRI
A I PR T A 55

FEIF HEHHT R W2 R E R
(mstatus. MIE), FF{RAFA T EEGEL
NHERR, CAAVE A i

TR (1D=30) B IR 587 B 4

Interrupt_30_handler () {
<fRFFmepc A HEFE>
<{fAFmcause N HHE>

<{FAFmsubm A\ HEF>
<§THFmstatus. MIEJF %5 ad

<&ﬁ¢%%%ﬁ$*%%ﬂﬁ7//

<&ﬁm%m%@$%—%ﬁ;%>\

<K Hmstaus. MIEJF %>
<MHER K S msubm>
<MHERR K S mcause>
<MHERR K mepe>

<HATmretfi 4>
}

O S B R TR R, B
HEhEif R, Hi
BN AR LR IR 25 AR

o TR (1D=31) ) R 5 2 R 4
Interrupt_31_handler () {

<PUAT T AR 25 AR T A 2>
<P ATmretfi 4>

}

5.13.2.2

B 5-13 PEHRELERATE COFPRTHRE

R EEA R P RTRE

an ESCRTA, A B W R R A R RT DS R IR R, I 514 T RTRER
Bl BB 30, 310 32 REAHWESeE 2k, H “iP il 32 )9400)7 > “rrIkiE 31 6
Zo” > “rH R 30 BIZGN7, A JE R A AR I E 2 1T W2 BT IR AE AR B A AR I R TR

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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EX IV EY

WL BT FFAE  TID=30) T AR 5572
<fRAF BT
<PAT B S5 R (1 — B 70 A >

KARE: TG EID=31KH Wik S5EF
<fRAF R0
<PATHRFF P 1 — B0 7 A >

RAERE: FFIEPENID=321 P RSEF
<17 LT >

<HAT IR FET 1 N 25>

<KE LR

LR WID=32 P W RS FEF

I8 2] o BT ID=31 ¥ o W7 R 55 R
<HAT R SS R0 57— 84 A 2>
<RE LR

LR FFTID=311% TR 552
| 2] # BrID=30 ) FF T R S RSP
<HATRGFEF A — 3 N4>

<KE LR

25 H W ID=30/ F T IR 52T

[6] 2 £ 44 N FHFE P

B 5-14 =ZA4%RE3RE (MELEERD FEERIRE

5.13.2.3 HEL4EEXKHEIRE

X TR A EAE A T W S, BT PR SRR AT, ARBRER R AT R SO
ORAF, PBILHEAT “rhimg 7 WS SOAK, B, mE e e b, %A <2 A

N2
He o

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 59
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6. N200 %%/ TIMER Al ECLIC /+48

6.1. TIMER f+48
6.1.1. TIMER f&i4>

iHIT 28 #.7¢ (Timer Unit, TIMER), 7E N200 R ANAZH 8T i 28 Ik (Timer
Interrupt) AW (Software Interrupt). 12 W5 5.3.2.1 A 5.3.2.2 15 T i 28+
Wr 5 3 BT RS R

6.1.2. TIMER #F1F%

TIMER & — M7t as stk B i) B e

B TIMER ™ 707E N200 &5 AZ R HbEES WL (Nuclei. N200 271 P9 % 14 B 53R T
WY A,

B TIMER $Jo)NF 728 fbbmfe f R 6-1 HAR.

R 6-1 TIMER F7748 17 (8 28 B 4T Hoht

B AR | RERENE | FESEK | SARME TheEHR
0X0 CIR ] mtime_lo 0X00000000 | it} 2% mtime MK 32 FifE, S W5
6.1.3 1 T EHEHAN A
0x4 A[E2A[E | mtime_hi | 0X00000000 | Jx Wit 2% mtime 75 32 fi1E, 2 W5
6.1.3 W T EHEHAN A
0x8 A[EAS | mtimeemp_lo | oXFFFFFFFF | fic & 1A 23 1) LL ¢ {f mtimeemp 1% 32 {7,
SN 6.1.5 11 T R IEAIN 4.
oxC R[5 | mtimecmp_hi | OXFFFFFFFF | At & i1 28 LA {f mtimecmp & 32 £,
Z IR 6.1.5 11 T R 4.
oxFF8 AR mstop 0X00000000 | il T 217, S WA 6.1.4 1 T fEHF
i
oxFFC A msip 0X00000000 | LR fF i, Z WA 6.1.6 5 T fEHFEAH N
4,
EE:
B TIMER /)% /788 R SCRFEAE RSE (Size) 2 word MR R3S 15 ] .
B TIMER fI % /745 X A4 0x00 ~ oxXFF, [T &5 H 125 77 4% 2 A0 i b bk P9 RME A 4L o

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WiE 60
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IO 2w A A D REANAE P EAT PR IR

6.1.3. & mtime FEEHATIHH

TIMER ] DL F St i, 2SR,

B TIMER #5237 —4> 64 21 mtime 27 (745, H{mtime_hi, mtime_lo}#tE1m A, %
WAL IR 64 SiTHIT S . THIT S ARIE(RIE fF N WA 15 5 4T B3 -2, ohed
WIS, Rk e—E3 TG

B 7f N2oo RH|WZH, HIHEEs 0 B AR h AL 28 1% A\ {5 5 mtime_toggle_a %
#l, 1SN CRY (Nuclei_N200o R WAZ A BHEHE T T ZENE RS .

6.1.4.iEid mstop FFS & 5%

HiF TIMER [{iHi &5 EEBOA S —BEE T B THEL O 7SR BR G DL R R P T i
#iH%, TIMER HSEHL 17— mstop &4 WK 6-2 F1/fi7s, mstop w74 A RIKNNE
WAL, AR BTN SR 2= HIE 5, Bk, Bl DOE s mstop A7 4R LB 1
R 28 2 15 THE

# 6-2 F172% mstop K ELERIR

B4 = A Rt BhfE ik
Reserved 7:1 A, 520 | N/A AR, HAHEE o
TIMESTOP Y AR Y FER T g s AT BCE . Wik

PRI A 1, TR 2 8
B, FUES E R

6.1.5. 83 mtime M mtimecmp 7R84 BT 8% i

TIMER r] DLH FAE R F R g b, Z 5

B TIMER H5E 7 —> 64 21 mtimecmp 77 f7#%, H{mtimecmp_hi, mtimecmp_lo}
PHEM G X AAEAE N THN S A BB, AR Brinr 38 18 mtime K T80 55 T
mtimecmp PE, W7 AETHN 28 2 rT LS 20 S mtimeemp 50 mtime H{H

({73 mtimecmp KT mtime M{E) KI5 BT 25 H BT

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WG 61
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O

R TH SRR IER S| ECLIC Fotd#tirgt— &, kX ECLIC MHEHIEZS I 6.2
o

6.1.6. EiT msip TSR kT

TIMER 7] CLH A A # . TIMER S s28l 7 —> msip #1788, WR 6-3 F AR,
msip A7 08 A RN NG AL, %8 AL B AR, Rk,

B BEEES 1% msip A AR AR
B BRIEE S o & msip A AF AR RIS BRIZ A .

ER: B WRERS] ECLIC #oui#tfrat & H#, 47K ECLIC (iEEES WA 6.2 7.

R 6-3 FFE msip KRR

B4 5 (A Bt HAfE ETipu)
Reserved 7:1 Wik, 52m% | N/A RAFHRIER, FANFEE o
MSIP 0 GIRE =] 0 I T PR AR A A

6.2. ECLIC A&

N200 R F WL EAE RISC-V btk CLIC i FARAL IR« Dhidt 7 py A% o 2 1) 2
(Enhanced Core Local Interrupt Controller, ECLIC)”, -5 ¥ Frf ) o i .

TR
B ECLIC RS T M HIBEAN, NiZAFRIE NS .
B ECLIC H¥44mFEAE AL 0 [n] 5 e A UER) CLIC.

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 Wi 62
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6.2.1. ECLIC f&ifr

Interruptl Signals Interrupt2 Signals
e |
: | Le\'eI/Edge-Detectionl | Le\'el/Edge-Detectionl |
| |lnterrupt Triggering Interrupt Triggering . _ . _._._._. :

| 1P || Level/Priority | | 1P || Level/Priority |

Interrupt
Request

=
|

|

!

!

|

|

|

|

|

|

|

l Max ID
|

|

B 6-1 ECLIC B &M ~RE

ECLIC HF%t 2 A WA FR s dE A7 pP . RO SR IF S Frh Wi & . ECLIC ¥ %577 2%
mE 6-5 frik, FHEEMWE 6-1 i, MBS T:

®  ECLIC #17 H bx

B ECLIC " WJs

B ECLIC " Wi i) g 5

B ECLIC (%748

®  ECLIC Wi i i e fir

B ECLIC Wi )55 hr S AL

B ECLIC "W i i B v s 1k

B ECLIC F Wl Fi s

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 Wi 63
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B ECLIC Wi i i) & m AR iy Ak 2
m  ECLIC "I H b 8 20

®  ECLIC H Wit bl

B ECLIC i, &, ML

N ICRE AT BLERR

6.2.2. ECLIC W H#m

ECLIC #u il — MRk, A4 B AR (EH i HAn), HRREMWE 6-2 fr
o

CORE

ext_irq[4076] 4095
...... 4094

A 4

ext_irq[1]

A A 4
[0
=}

ext_irq[0]

17 uCORE

+ ECLIC

=]

mtime 1rgq

Y

E T R

TIMER

msip 1rq

A 4

B 6-2 ECLIC X&R&HWE

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 WY 64
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6.2.3. ECLIC H¥riE

Kl 6-2 Fr7x, ECLIC #ig B MGRAEREAY b af ISR 215 4096 A>Tl (Interrupt
Source). ECLIC J&E/N Wil ST i FReER S 4L

m 45 (ID)

m fEfEfL (TED

B AL (IP)

B HPEEAEYE (Level or Edge-Triggered)

B A4 (Level and Priority)

B [ EEFE[EATE (Vector or Non-Vector Mode)

NIRRT B 4

6.2.4. ECLIC iR S (ID)
ECLIC AR WAL 7 — Ml—E = W%5 (ID). 20, ik kit ECLIC R £F S8l 51
EZH 4096 /> ID, W ID RiH 0 & 4095. I &:

B /£ N2oo RFAZH, Tl ID %5 o % 18 P IIB FE 14 1 AR IR 1 P4 3
7 .

B FESNERA R o B T WE ID M 19 JFAG, PR DA T E SR AN P b
FEAA R 6-4 PR,

* 6-4 ECLIC T iWiRg 5 fo i

ECLIC H ¥4 5 Thee RN A

0 Vi N200 Z 1% %6 1611 1ZH

1 Vil N200 Z 1% %6 1€/H 1%

2 TE N20oo FAHZRE (EH Z 5.

3 Ak N200 £ %1 N TIMER 4504 B 3 ik o
4 i N20o0o FAHHZRE (EH Z 5.

5 i N200o FAHHZRE EH Z 5.

6 Vi N200 F 1% 86 1611 1%

7 T 388 A B N200 £ %1} TIMER #5042 Bt i 25 o

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 Wi 65
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.
8 TE N200 FAHZ R H 1EH &1 1.
9 Vi N200 FAH 2R H 1EH &1 1.
10 T N200 F 212 H 1EH &1 1.
11 TR N200 F Y1284 1EH 127
12 TR N200 F Y1286 1EH 121
13 T N200 F Y1286 1EH 121
14 TR N200 F Y1286 1EH 121
15 TE N200 FAHHZ R H 1EH &1 1.
16 TE N200 FAH 2R H 1EH &1 1.
17 TE N200 FAH 2R H 1EH &1 1.
18 TE N200 FAH 2R H 1EH &1 1.
G T S S O AL P P A .
B 54X ECLIC MRy F3X 7% 4096 1
19 ~ 4095 TR, (H SE BB SRR TR E
LTRSS B2 A7 2
clicinfo.NUM_INTERRUPT H'.

6.2.5. ECLIC HI&F5

ECLIC & — M fifs s s IS ) 5

B ECLIC ¥.7t7E N2oo &4 AZ e HidkiE S W, (Nuclei N2oo 41 #% & B85 T
WY A

B ECLIC oo K a7 ds Al bk fm e = R 6-5 s .

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7

7]

#& 6-5 ECLIC H#FB 1 £u A i wmB &

B B W
0X0000 A A clicefg 8 fir
0X0004 HiE, 528 clicinfo 32 fif
0x000b Al n] 5 mth 8 fir

0X1000+4*1 | A[3LAI 5 clicintipli] 8 1

0X1001+4* | A[ELH]E clicintie[i] 8 i

0Xx1002+4*1 | LA H clicintattr[i] | 817

0x1003+4* | WA 5 clicintetl[i] 8 fir
R

B LRI RRFWID S, A LSRN RN
TSR NS R TR 2 — M7 1) ZF A7
B ECLIC W& A3 X RFEAE R ~) (Size) 7 byte. half-
word. ¢ word H%f 355 V1]

Wb i

AT SRR PAN, HEAR

T 66
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ERLHERY.

B SR ECLIC Al BB L E 4096 iR, AN
TE B R TR 6T B 2 A7 N H 2L 0.

B ECLIC ¥ yc N & 74X [7] 4 oxo000 ~ 0xFFFF, [&7T Lk
LB H B AT 2% 2 A A b R Y O L 0.

IO A T A A AT VR 4

6.2.5.1 &3 cliccfg

clicefg ZrA7ra 2 & RIEMBCE A 74, Porhnl DUl 5 A A S B n T Rtk 24
HEARRHRAE B E S WK 6-6 TR,

#* 6-6 FHFE2E cliccfg HILLERR

B4 A =13 BAE ik
Reserved | 7:5 Hie, 572 N/A RAFH I, ERAEE o
W
nlbits 4:1 CIR I 0 FT#65E clicintctl[1]3F 7 4% Level 3 LbkE
B, ZUEH 6.2.9 11 T EHLFEANH.
Reserved | 0 Hie, B2 N/A AL, EHAWE
W

6.2.5.2 FFH clicinfo

clicinfo #fra% 2 & RMERIE B a4, BT iz s am s TeRIENSE, K
BARLR I 16 2 R 6-7 TR,

£ 6-7 175 clicinfo Ky HLARR

B4 ST IA B HAE #id
Reserved 31:25 ik, 52 N/A RAEH MR, HNFE o
i
CLICINTCTLBITS | 24:21 Wi, B2 N/A FAT$5 7€ clicintctl[i] 27 1728
W BRI LR, S W5 6.2.9
T RN
VERSION 20:13 HiE, 52 | N/A T A S B PR i A 5
s
NUM_INTERRUPT | 12:0 HiE, 52 | N/A T 14 <7 5 P o BT IR
s

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 Wi 67
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6.2.5.1 %73 mth

mth & 7 4% & P T B AR ERE SO0 = A7 ds, BAF AT BLIE
G, HBAMARFHENERIES WK 6-8 TR

R 6-8 FEE mth K HR

BT 1% A A A T AR B E

4 HAE L Rk FE g
mth 7:0 TENS [ N/A o5 L o) R 77 2
BILE 6.2.1 5 T HILEEAIA
2.
6.2.5.2 #FF2E clicintipli]
clicintip[i] &7 77 #5 /& HWriR 1155 b S 5 e, HEMAR R RME B2 R 6-9 F IR,

# 6-9 F1E% clicintip[i] &tk

B4 = SEDA Bt HALE #iiR
Reserved 7:1 ik, 5788 | N/A ARAEFH R, (HH o
IP ) A S 0 IR S R bR AL, S AR
6.2.7 1 T R IEAHN 21

6.2.5.3 &FHFEE clicintieli]

clicintie[i] 77 £ &2 H W e A7 A7 4%, L RAR RIS BI§ 2 W& 6-10 F R,

£ 6-10 FF2 clicintip[i] # 4§

B4 ELARRAL Bk BAHE iR
Reserved 7:1 Wik, 52m% | N/A RAFH IR, {HNFE o
IE 0 A 0 rHTIR AR REAL, S I

6.2.6 1 TR VENANH .

6.2.5.4 &F1F2% clicintattr[i]

clicintattr[i]% 7 43 7& T WHIR R VE &y 474, B n] LUE
P, HAAKRHRHEE BES R 6-11 P,

o U A AT AT B P TR A TR

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4
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R 6-11 FH7E2 clicintattr[i] 5 s
B4 =S A JR B2ifE i)

Reserved 7:6 Rk, 528 | N/A AR, HFH 3

Reserved 5:3 Rk, 528 | N/A REFHIE, (ERHE o

trig 2:1 RS o TR % R 1 P BT R
P, ZUEE 6.2.8 1 T MR VELN
VIR

shv ) AR 0 TR T % HH WA ) e Ak B AR
AR B A FA, 1 R
HR, o AEmERN, ZHE
6.2.10 11 J fEILTEAI T 4

6.2.5.5 FHEE clicintctl[i]

clicintetl[ 1157 47 2% 72 H Wil 4 d Z A e, P mT DU IS 205 1% 3 A7 4 0 B P s i 21
(Level) M54k (Priority), Level Al Priority iR 4 cliccfg.nlbits RI{EZIASHEAT /0, S0
95 6.2.9 T T RILVEAEN 4.

6.2.6. ECLIC FWryERIfEREAL C(IED
W 6-2 fizx, ECLIC NEAFHWIESE T — AN lrfigets (IE), KBUEZ A7 4%
clicintie[i].IE ', HIhgean T

B AR clicintie[ 1157 47 & & A7 fif 2 MO WU I P S2m) 5 2 A7 4%, MM AEAS 21 AT
PO He g o

B QR clicintie[i] & A7 43 i FEHC B KN 0, USRS L o Wil 7 e o
B R clicintie[i] a7 £ 88 B M AEHC B RN 1, TIRRE b W4T T

6.2.7. ECLIC ¥R AtrEAL (IP)
WK 6-2 fiax, ECLIC AFAFWHESE T — N R EfFbrEsr (IP), KIEST 4%
clicintip[i].IP #, HIhgREUIT:

B QUREATPIRIRR IP AN, NIRRT IR A . TR A il SR A BGR T E
RSPl A8 LT i R e Y, 182 U5 6. 2. 8 TR 4.

B PR TP AR RS, BAES TP AL AAT B e R P A A I R T T A A H)

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 WiE 69
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B, ESILE 6. 2.8 WITELIN4E.

B N R R, L IP IR REAAAEREE HIE AT N, TES AR 6. 2. 8 T EGN
.

6.2.8. ECLIC HWiiRr B FEAE B (Level or Edge-Triggered)

W 6-2 7, ECLIC RN IR v] DLisk & P ik 58 1A ok @ 1 Gl 785
clicintattr[i]f¥) trig 380), HES0F:

B Y clicintattr[i].trig[o] == o B, & B 1% Wi Mo HF i & 1 R I8 -

® R TR A O B FEP AR, R IR ) TP A 2 S e 2 R IR ) E PR

® UL TR B L E N PR, BT TR ) TP Az SIS S B H R ) RSP
B AR AR i W TP A7 1) B R E 4 20, B, S ovkisnd 5 4 i B 855 R
IP A e . an SRR R EE B i, R RR I8 T B Wi 14 g 205 3k (1) 77 dEAT

B 4 clicintattr[i].trig[0] == 1 1 clicintattr[i].trig[1] == o &, & iZFWiE M RN ETHR

fitk 5 B BB <

® A MR B AL E N bRl R, U ECLIC K 2% A Wi i) b+, 1% 9
JRAE ECLIC i, b Wil i IP fo4 & .

® AL WAL E N B, AR T TP A SRR AL, R, A
AT DL I 5 A B E B TR R TP AL

® i XTI EIHEAUKEITHIIT S, v T RERSSR TR WAL B AR, i W e
N, AbFEEE AL TR IR S5 F2 % (Interrupt Service Routines, ISR) I+,
ECLIC HIRE 12> H s bR iZ P Il IP £z, MG 75 JCHAE ISR A FRS 1% W i) TP
RLHEATIB R -

B 4 clicintattr[i].trig[o] == 1 1 clicintattr[i].trig[1] == 1 I}, ¥ &% W@ M N T RIS

fitk 5 FR) v BB <

® U HZ A TR B L E N T BRIl R, U ECLIC K 2% A s i1 R B U, 1% 9 b
JEAE ECLIC il , b Wil it IP o4 .

® U AZFWIRAE L E NN BRI R, B RZ A T TP AL SRR AR AL, B, At
Al DLd I S A i B B T R TP AL

® LR X RNREMAMUK IS, v T RERSSE TR WAL B A RLEE, i W e

ASCAT iR A R IR SR BRI, AREUORBH S e A, AMIAREE . R o R e A SR 2 2 ki o A 4 g 70
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N, AbFEZEPRZBE AR SRR (Interrupt Service Routines, ISR) 2K,
ECLIC R4 B 3hii iz R Wik IP A7, M JC 75 BARAE ISR P EBATHZ A B ) 1P
RLHEAT IR R o

6.2.9. ECLIC ¥Ry fitse4k (Level and Priority)

& 6-2 Pz, ECLIC HAEAS 1 Wity vl LA B A € 2O A s 2 Gl id %5 47 4%
clicintctl[i]), HZE ST
B GAFWIER clicintetl [ 5 /785 210 B 8 %8, FHHp ARk B b SEEL AL A R £
clicinfo & {7 4(f) CLICINTCTLBITS 3R 455E . B, {8k clicinfo.CLICINTCTLBITS
AN 6, NIZRIR clicintetl[i] & 478 R A 6 e B IERIA AL, AR 2 ALHE N
o1, WA 6-3 hmRplpR.
® JiS: CLICINTCTLBITS e 2 R e i W 4, A oiEn AT e il s «
HHE ER& VL 2 <= CLICINTCTLBITS <=8, B AR Sehnfd b7 2% %
(R SR E
B 7 clicintctl[i] 5 /A8 A AL, QS PRSI, 707l F 148 & 2 i i 22 )
(Level) Mfsegk (Priority). Level 381 % H clicefg 77 /245 nlbits kg€ . &

an, AR clicefg.nlbits BHE A 4, MR clicintetl[i155 47 454 AL 5 4 A7/2 Level
5, HAMRRAI A RN Priority 38, 41 6-3 HRBIFTR.

® i clicefg.nlbits WFME 2 FTEE T 58, A AT LIS HF AT e ol’s

Level

a— nlbits=4 —» Priority

clicintetl[i] 1)1

7 6 5 4 3 2 1 O

<¢— CLICINTCTLBITS=6 —><

6-3 &7 clicintct![i|f4& R

B RIS (Level) AHIRIIE S0
® Level MEUAE R B X 55007 AT, A% (A clicefg.nlbits f85E) < 4h

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7 W 71
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R AR A 2 1 1 B 7, Wl 6-4 FRBIFTR .
& EE: % clicefg.nlbits > clicinfo.CLICINTCTLBITS, & k% nlbits 57~
MEGEH T clicintetl[1]75 /748 1A 2000, TR H F AL A3 R A 480 1 17 50

e

& FE: W% clicefg.nlbits = 0, Level U HSHA N2 B €1 255. 1K
6-5 FRI TN

® Level MECEBRA, MFRHEEHE, HE:
& SZONR AT DT RO R e B, TR TR E, 1EZS 0L 5.1
FITEL A EH

& ZAPURFE A (IP AN, ECLIC 75 B kv g A b Wl & 6 45 %
AT AR B, P 75 2 R R Level #U7H. B2 WA 5.5 TTHITE

I 2H.
#nlbits  4mhg Level U #=F{&
1 L....... 127, 255
(= 11111111)
2 LL...... 63, 127, 191, 255
(= LL111111)
3 LLL..... 31, 63, 95, 127, 159, 191, 223, 255
(= LLL11111)
4 LLLL.... 15, 31,47, 63, 79, 95, 111, 127, 143, 159, 175, 191, 207, 223, 239, 255
(= LLLL1111)
“L” Eb4FERIRLevel BV
“7 RiRlevell Z S EMELEF, RKAEIMIMAAR

E 6-4 Level FI¥FEMIEHT N

cliccfgi® EHIE TR

CLICINTCTLBITS  nlbits
0 2
1 2
2 2
3 3
4 1

clicintctl[i]

Level ¥ 1{E

255

127, 255

63, 127, 191, 255

31, 63,95, 127, 159, 191, 223, 255
127, 255

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7
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B 6-5 cliccfg & B K#ET B

B PWEAR SRS (Priority) AHSSHIEE SR
® Priority [0 AE R REUA X 55 1077 AT IR L, A A0 58
(clicinfo.CLICINTCTLBITS -cliccfg.nlbits) 2 # AR AL 4= 55K F i #1107 :0H
Foo
® Priority I FEMA, MFRRHMICIE S, HE:

& TR (Priority) A2 5 WHRERFIE, EIHBiEeS e S bkt
(Priority) MIEUEK/NEHA KRR, MESHWIIN (LeveD MEE KNG
Ko
&  Z AR Pending B, ECLIC 75 2L v a2 WA Hh W i k16 45 N AZ 3047 4

H, gk TS A TR Priority BUFE. S WA 6. 2. 12 FELN
e

6.2.10. ECLIC H+¥ER M EEIEFRE4E (Vector or Non-Vector Mode)
ECLIC HIEA W4 v LA B il m & aE JE m A BE GE AL E %1785 clicintattr[i]f shv
o, HBEAMT.

B RGBS A TR (clicintattr[i].shv=1) , |iZ% W b 33 28 N A% A B J5, kb
S E Bk N iZ TR A BN (Vector Table Entry) 774# 00 Hbrtibik . A < dkia
EOEERVEEN A, S IE 513 T,

B R E ORI E A B R (clicintattr[i].shv=0) ,  JUJ3% A W4k icb B0 25 P4 A% el 7
J5, ACPRER EEERAITA RN D . A7 SC A Wl ) R A B U TR A 4,
WS 513 1o

6.2.11. ECLIC 1 B ¥ BRE 2 5

ik 6-1 7R, ECLIC AJ LR B € I i H AR BIE 200 (mth), HE g T

B mth G TN 8 (EFFA, AR SRS, B Lol s a4 B H
PRBIE. ER: ZBMERAERE R0 (LeveD HIAUTE.

B ECLIC A it “gon (LeveD #7a” RA®T “mth ZFFasH{E”,
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2P A RES O IL 25 AL B AR

6.2.12. ECLIC ¥ spLs]

Ik 6-2 Pror, ECLIC X H A A Wt AT i slade £ (10 IR I an h
B AR AT R TR IR A BE S S P

o TWIEFIHEEN, Cclicintie[1] 3 /F85) AN 1.
® KIS bR LA Cclicintip[i]1ZF/788) LAUH 1.

B NE S5 M TR R AT R R R

® LKk (Level), Level Uy EMORH I, HAPHAL gl
® R Level fH5E, I RAIWR K (Priority), Priority =Bk K m R, F

e e tkirar o
® U1k Level M Priority #RAHS%, IFJCHI WAl ID, H il ID BORH R, 3
e e tkirar o

B RS EH AR Level BUrE & TR I B R ABIME S (mth), 7= A4 &
(o) AR DT SR, O A A 8 PR A A R RS SR A S
6.2.13. ECLIC HITHImIR.. #RE. BEHLH

ECLIC i RAB G A BE AR NI S, AP N AR HBEAT I 82 . i3 ECLIC Aty A% B
B, WTLASCRr e . PR R AEENH . ES A 5.6 1. & 5.1 WL & 5.2 WHIEAIA

.
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7. N200 &% A # CSR &FFENA

7.1.  N200 %% CSR FFF2HR

RISC-V HIZERy i ST — S5 FLR & %7 745 (Control and Status Register, CSR), ff
FHCE B 0% BT IR . CSR ZF 7 as R A FR AR AZ BB I A A7 o, LA 1 12 Aok
Yhd 7 8]

7.2. N200 #FIN#ZK CSR HFAEHEFIR

Nuclei N200 RFISZFFH CSR ZAF s IR MK 7-1 o, HAEHE RISC-V fnifE R CSR %47
# (RV32IMAFDC Z2#) 3% #F Machine Mode 1 User Mode #H%) 1 N20oo RFIALH# 28 1% H 2
XY JEI) CSR %1728

R 7-1 N200 RFIARSHF K CSR FAFEE51&

i) CSR #uht | 5 EHE K &K
oxF11 MRO mvendorid P M RS R 4 5 75 A7 4% (Machine
RISC-V #5ifE Vendor ID Register)
CSR  (Machine | OXF12 MRO marchid Ly Ak % ZF 17 4% (Machine Architecture
ID Register)
Mode) oxF13 MRO mimpid il S22 5 77 f7- 4% (Machine
Implementation ID Register)
oxF14 MRO mhartid Hart 44 5 %7 /74 (Hart ID Register)
0x300 MRW mstatus AR S A
0x301 MRO misa TR G AEAE (Machine ISA
Register)
0x304 MRW mie a3 e T 4% 1) #7474 (Machine
Interrupt Enable Register)
0X305 MRW mtvec T ONIRE: S e
0X307 MRW mtvt ECLIC i [a 23R i 2k Hh ik
0X340 MRW mscratch {72 7#% (Machine Scratch
Register)
0x341 MRW mepc S PC 73 774% (Machine Exception
Program Counter)
0x342 MRW mcause 50 JR IR % 4745 (Machine Cause
Register)
0x343 MRW mtval S HAE 2 17%% (Machine Trap Value
Register)
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0x344 MRW mip FRiT A5 % 7E 4% (Machine Interrupt
Pending Register)

0x345 MRW mnxti FRAEZF A4 F T RE I, BT —A
T IR B R — AN B handler A H
ik

0x346 MRO mintstatus FrRAEZF 1748 TR 24 AT R W Level

0x348 MRW mscratchesw FRitE 25 A7 2 F T TR R BURE 038 L BF 22 48

mscratch 5 H W27 /285 1E

0X349 MRW mscratcheswl PRt 2y 4748 F T 15 W Level B LR 22

# mscratch 5 H 27 /7 8 1E

o0xBoo MRW mcycle JE AT BAS M 32 £ (Lower 32 bits

of Cycle counter)

0xB8o MRW mcycleh S BEs e 32 i (Upper 32 bits

of Cycle counter)

oxBo2 MRW minstret SEINFR A TH B MR 32 47 (Lower 32

bits of Instructions-retired counter)

0xB82 MRW minstreth SERAR ST BE IR 32 1L (Upper 32

bits of Instructions-retired counter)

N/A MRW mtime T 8% 77 /7 4% (Machine-mode timer

register)

N/A MRW mtimecmp T8 LL S Z 788 (Machine-mode

timer compare register)

N/A MRW msip WA AR 2R e o T 545 27 A7 2%
(Machine-mode Software Interrupt

Pending Register)

N/A MRW stop WAL a7 28 A T b T 3

0x3A0+X MRW pmpcfg<x> PMP K T fRC a7 4735
0x3Bo+x MRW pmpaddr<x> PMP £ x [ bt e B 25 17 2%

0X001 URW fflags F5 BFUR 5 (Floating-Point Accrued
RISC-V #5ifE Exceptions).
HR: WHFERRAAERE TRSELY
CSR - (User CUF” S D7 AT A AA
Mode) 7E.
0X002 URW frm FrEaA&NER (Floating-Point
Dynamic Rounding Mode).
R MHARRAELE TFAIES
( “F” 5 “D” #8478 WAt
1E.
0X003 URW fesr FREHIARESZ 4% (Floating-Point
Control and Status Register ).
HE: WHEAESHRAAERE MFEAiEL
( “F” 83 “D” 84 TH) WA
fE.
0xCo0 URO cycle mcycle 7735 1 R iRl A
R ZFE8E User Mode N2
£ CSR % {7 #% mcounteren [ CY Lt
FREOREEH], ES N 7.4.34 W 1 EH
o
0xCo1 URO time mtime FF 4745 1 R A4
R ZAAEESE User Mode [ A&7 H]
£ CSR % f7#% mcounteren [ TM Lt
FROREER], SN 7.4.34 W T
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PR

oxCo2

URO

instret

minstret ZF 77210 Rl A
VEE: XSS User Mode FRE Al
32 CSR %77 2% mcounteren f¥] IR H.

FREORTE ], ES WA 7.4.34 1 T
P .

oxC80

URO

cycleh

mcycleh 7728 1) R SR A
VEE: XSS User Mode FRE A
e CSR 27 4% mcounteren fJ CY Lt

FRERIER], W2 W 7.4.34 7 1A
P .

0xC81

URO

timeh

mtimeh %745 1 A EEIA

R ZH(ERE User Mode |27 A]
B CSR % 7% %% mcounteren [{] TM b
Rk, G2 7.4.34 T R
GREE

0oxC82

URO

instreth

minstreth 277451 R EIA

R S ERE User Mode |27 Al
21 CSR %77 %% mcounteren ¥] IR t
Rk, WS 7.4.34 1 T fRH
GALD

N200 HE X CSR

0X320

MRW

mcountinhibit

H R SR A& TR oA 0T R A
KM

ox7c3

MRO

mnvec

NMI A3\ 3 bk 25 77 2%

ox7c4

MRW

msubm

H € A3 TR AF Core 24T Y
Trap 2%, LUKk Trap 811 Trap 2%
i,

ox7do

MRW

mmisc_ctl

FIE ST A7 T35 11 NMI AR H#RE /7
N EE

ox7d6

MRW

msavestatus

H & X 2748 F TR 17 mstatus 8

ox7ydy

MRW

msaveepcl

H & LA TR — R E NMI
B & ) mepce

ox7d8

MRW

msavecausel

HE X HFAEATRERE - SHRE NMI
o7 % ) mcause

ox7d9

MRW

msaveepc2

H € S EA74 TR A7 58 ke NMI
B H H) mepe

ox7da

MRW

msavecause2

B E A s TR 28 — ik E NMI

B+ & ) mcause

ox7eb

MRW

pushmsubm

H & LA AF T8 msubm AEAAN
HERR L )

ox7ec

MRW

mtvt2

B A SCRF A7 # P T B0E R 1) B A 2
R T\ Tl

ox7ed

MRW

jalmnxti

H & A A7 s 1 TERg ECLIC Py, 1%
BTN I EARAE BB AL TR R — A o T R I
J&[E] R —/~H 7 handler FN FIHHE,
I 2 stk .

ox7ee

MRW

pushmcause

H & L2745 F T¥ mcause fI{EAZN
HEAR T2 [A)

oxyef

MRW

pushmepc

B E LA A7 41 TR mepe HIEAF A\ HE
etk = 8]

0x811

MRW

sleepvalue

WEI [FIRRAR A 4%

0x812

MRW

txevt

Ki% Event 27 (248

ASCAF ik A I RRBOS SR B s RAERBHF S B, Al S HI SR A SO 2 s o 7

mHg 77



R
NUCLEI

0x810 MRW wfe Wait for Event %41 %7 17 8%

ER:
MRW &7~ Machine Mode Readable/Writeable
MRO #*7x Machine Mode Read-Only

URW %i User Mode Readable/Writeable

URO #*7R User Mode Read-Only

7.3.  N200 RFIA#Z%H CSR FA723 117 il A FR
Nuclei N200o £ #%%HTF CSR 254725 17 il BUR FL 2 40 F
B it 7E Machine Mode i /2 User Mode |:

® IR A AAEAE) CSR FF A7 an bl X [T 5 5 #:4E, W</~ 4 Illegal Instruction

Exception.

® Jii: fflags. frm. fesr ZfFes A AR E VFAES “‘F7 i “D” 84 T75H)
N A S A7 1E

B 7f Machine Mode T:
® X} MRW 5% URW J@ M) CSR 27 88 AT B #/E N — V) 1E % .
® % MRO % URO J& 1 ff] CSR & 17 28 HEAT SR AE N — ) 1E 3 .

® i MRO 5(# URO J&M4: ) CSR Zi 7 as it T 5#:1E, W&~/ Tllegal

Instruction Exception.
® {f User Mode F:
® Xf URW J& [ CSR A7 #s#AT i S — V) I
® X URO J&{: /Y CSR A 47 & BEAT L4 U — D) IEH

& E: X URO B eycle. cycleh. time. timeh. instret. instreth Z7 77
%, HAEA T % meounteren [FAH G LURFBOR IS, EZ . 7.4.34 T

IR
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® nif[a URO JEME) CSR FAEa i AT 5#/E, W44 Illegal Instruction

Exception.

® fif[a MRW m#% MRO JE 11 CSR 728 #HT L S #eME, W47k Tllegal

Instruction Exception.

7.4. N200 RFIWNESZFH RISC-V #5#E CSR

ATT¢H N2oo RYALFEEAZ H & X ) CSR 1748 (RV32IMC 2243 Machine Mode Al
User Mode fH5%).

7.4.1. misa
misa 717 as T 467 2 BT AL B T SCHF ) SR A R
misa A A7 ai IR e e AL ] T 9878 24 1AL BRA% I SEHF 1 SRR 1o 4
B OUREEALEDY 1, MR 32 f228H (RV32).
B IR EEWALEN 2, NIRRT 64 G284 (RV64).
B IR EEWAEN 3, R HHET 128 A28 (RV128).

misa #F £ & K 26 A2 T HE7n H AT AL BEER I SCHF K RISC-V ISA iR AR HALTR & 148,
BRI TR S THRWE 7-1 PR A A7 as ARG 201 EU A 809 7 4 o
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Bit | Character | Description
0 A | Atomic extension
1 B | Tentatively reserved for Bit operations 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 | Reserved
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 O | 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 ertension
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 7 | Reserved

B 7-1 misa FFHK 26 AL SRS HRIIES TR

ERE: misa FFAEEAE RISC-V 4LHSCRY oz SO AT L AT 'S 27 4285, AT 70 VP S0 b 0.5
TR S B2 SO e . (B /E N2oo RFUMILIIScHIrR, misa 2977 38 U 2 1788,
e 5 Ml B AR [ 5 b 3 987 S A TSA ML T4E . 58001 N205 1324 RV32IMC, I Rk
TULFF A, B A 1, 1% 26 f0dr I/M/C % RL I B 7

7.4.2. mie

ECLIC W T mie % 77 a8 A3 HIALAEIER, % mie iR[F4 0.
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7.4.3. mvendorid
WA R ey, HT Mz P2 Z it N 2w 5 (Vendor ID).

IR ML EN 0, MIFRIRIL A AR AR LI .

7.4.4. marchid

WA R A, HT RWUZA PS4 F SE I 28 M 9w 5 (Microarchitecture
D).

IR LA AR BT 0, N R IL 77 A7 2% R SE B

7.4.5. mimpid
AR R rds, T RO % P AR SE 455 (Implementation ID).

IR BT AFARHEN 0, MIRIRILAFAF S AR LI .

7.4.6. mhartid
W AE 2 R difids, T 24n7 Hart B14% 5 (Hart ID).

Hart (H{ “Hardware Thread” Z ) Fon—MEAFLRE, $ACPEEEAZ AT 58 SEIN 2 1 i
e, BanfgfhiE e (Hyper-threading) $iR, RELEA H ML AaAHYE L FCHE
Ui, (HRZHIN S H R AL E A, KA R IR & XA I e A b 2R
a, MRS 2 M 22 (Hart).

N200 #bFi s %5 Hart 4% 5 (5325 N\ {5 5 core_mbhartid . 7F&: RISC-V ZEHH#15E,
WRAE H Hart 8% £ Hart K &G+, B&LEH — Hart K25 D AE 0.

7.4.7. mstatus
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mstatus F /7o ML 28, (Machine Mode) FHPRES 725, mstatus 274788 &2 647
Uk 7-2 Fis.

# 7-2 mstatus FEHRZIEHIAL

1, A BAfE £
Reserved 2:0 N/A A BN 0
MIE 3 0 S 7.4.8 15T RILVEE
Reserved 6:4 N/A A A EL o
MPIE 7 0 S 7.4.9 W T RAVER
Reserved 10:8 N/A FAdFH A KL o
MPP 12:11 0 Z W 7.4.9 W T RHTER
FS 14:13 0 Z WA 7.4.10 T T REILVEE
XS 16:15 0 B 7400 T T RIS
MPRV 17 0 B 7.402 T REVER
Reserved 30:18 N/A HAd A EL o
SD 31 0 B 7.413 11 T MRILVENS

7.4.8. mstatus [ MIE 3,
mstatus 2377 4 7 (1] MIE 3837~ 4 7 i g -
2 MIE HHER 1IN, R /I RATIF, A W Be g4 0 5 e
4 MIE HER o N, R Jmocublr, b, Toikplms,

TEE: N20o RVNAEA NZAERANT . Pl NMI AMBER, MIE f{E 2488
o (EWREHENRE . s NMI A FERL S A W B o -

7.4.9. mstatus ¥ MPIE 1 MPP 3z,

mstatus 77 £7 4% ) MPIE A1 MPP 3853 5 H T B 3R FFdE N 70, NMI Fd i 2 mi
mstatus.MIE. 45 (Privilege Mode) I i#E4T HENIKE .

N200 Z 71 Ab 328 A% 3 N 58 I B 397 mstatus 27 /72 MPIE fil MPP 3 [\A84E1T A, 55 1L
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3.4.5 1 | fEHVE .

N200 RAAEH IS NAZIBE BN (ERHE AP FHAT mret $584) ¥ mstatus 271725
MPIE #1 MPP 364174, E2 W 3.5.2 7 T fEHTER

N200 Z7IAbHE %8 %33 N NMI 5 37 mstatus 27772 MPIE 1 MPP [ 4:4T K, iES
. 4.3.4 15 TR

N200 RAALF 2SN AZIE H NMI B (FF 575 A FE R #4047 mret $84) % mstatus &7
#% MPIE 1 MPP 3 EELEAT N, ES 0 4.4.2 15 T iR .

N200 R 5 AEH 28 N A% 3E N\ s 52351 mstatus 2717 2¢ MPIE #1 MPP 34T R, ES 0
5.6.5 T T iR H iR .

N200 FFIAHE 28 NAZIE H Wi CFF i A B R 04T mret $584) 53 mstatus 1758
MPIE 1 MPP 34T, ES I 5.7.2 1 T EHER.

FE: mstatus.MPIE 11 mstatus.MPP 15 /¥J{H 5 mcause.MPIE 15l mcause.MPP 15 [1]{&
REGR, B, EIEHIEMN T, mstatus.MPIE {8 5 mcause. MPIE 35 [F) {8 i 2 52 4 —FF,
mstatus.MPP 3 ¥4 5 mcause.MPP & {18 & J& 56 4 —FE .

7.4.10. mstatus B FS 15
mstatus ZFA7 a5 HH FS 38H T 4857 505 BV 25 R T FPIRAS
A WA AERE TIESIES “F7 8 “D” 845 T45) A SE.

FS iz R, Hegmbdin T B s .

Status | FS Meaning | XS Meaning
0| Off All off
1 | Initial None dirty or clean, some on
2 | Clean None dirty, some clean
3 | Dirty Some dirty

B 7-2 FS BRFHPREHE
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FS 16 A 0 4

B FS EHEEVNMEN 0, EMGETE R ITIRPIRE Jy Off. Ry [ RERS 15 {1 I sl B
JG, B R EAER] CSR B8R FS WA SUE NAE o (H AT T s (FPU) T
AE

B R FS MMEN 180 2, HPAT TAEMEFE AR 25, FSMESHEIIHN 3, For
IF R ICHPIRAN Dirty CIRE KA 72088

B R E AR S R IT (GBS ST R LT A DR, FTLUUEH CSRE
E4# mstatus A A7 a5 FS B E L o, KV RS T DIRE T LAR Il 4T R TTI D)
RER I, ARAT V5 F) ¥ k. CSR Z A7 HI 4R/ E BB AT AT AT V7 fU 45 2 AT R 277 A
JEv%45 4 (1llegal Instruction) 7% .

B T EiRThRe, FS BRMEEH T 8AF RGUEAT LN U 4R 515 5, BOSER KA
JUEZ I RISC-V “HREBURM SR RCA 1,107 B3,

7.4.11. mstatus ¥ XS 3
mstatus #7745 1 XS 5 FS SA/EH 2L, (E2 A T 4ed s i i 7 E 2 XY R4
L HIUIRAS .

FEARMER] RISC-V “RpBUA SORIARCA 1,107 HE XS d8o R s,  HH T Bk B & X
P ISR BITHPRS B . HIEER: /£ N200 RIALBLES NAZHIEE ST, R XS BT )
A, HAEM e S FS WL, Bl DUEE 20T XS Sk AMEIE BT T B < P i Ab B 4%
ISR H T H .

5 FS W3, XS Bk 1T Lk The 2 SNEH T #AF R GEREAT BT SCO fe 515 2.,
BOGEEIH 152 W RISC-V “HpAUE K ST IRA 1107 JR3C.

7.4.12. mstatus ] MPRV i

mstatus Zi /728 1) MPRV 35 FH T4 /£ Machine Mode [ fEfE 2 (3R E (Load 1
Store) #EEZ T4 41E User Mode T R#/E k4T PMP (K134
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WS MPRV ME A 1, 37 H MPP 8 {E3£ 78 User Mode, Ul PMP A7 &% KB 12 S
(Load # Store) #E/E#E M1E K AEAE User Mode R RHEATARY, FHHRIERINA & 1K) R/W J& Pk
ITRURBRIN, tnSiE e TAR, Nk RE. iES 0 8.4 17 VI .

7.4.13. mstatus i SD 1%

mstatus 7747y ) SD e — N Rk, HRmt 7 XS HEi#E FS B4 THE (Dirty) RE.
HiZHK£RIEXN: SD= ((FS==11) OR (XS==11)).

Z P A B R B SD a2 0y 17 A PRI A &) XS 3EE FS o2 AT (Dirty)
IRZS S AT AE R Ui AT BLRIE ) W2 15 75 20 i B on BCE 3 1 & Fs AT B SO iR
o PGB F1ES I RISC-V “Hp UM U RCA 1,107 JRZ

7.4.14. mtvec
mtvec ZF A7z H THC & WA 7 AL PRAE P AN E 3k .
B Y mtvec BCE TR A ERAE PN D HUhE R B SR

o FHATHFER K 4byte X551 mtvec Hidik CH mtvee MK 2bit FH o X)) E AN
Ik

B Y4 mtvec fc B FWTFER IO D M RE 2 AS A0 R .
® 4 mtvec. MODE != 6’bo00011 I, A-FRELAHEH “BRAd =",

® 4 mtvec. MODE = 6’boooo11 i}, AbFEZS{HH “ECLIC H Wik, HEFF{E A
Ko

& PR E A FEEL A BN DA B S5 5.13.2 T TR .
& PR A A R (N T bR AN g 5.18.1 W ATIR

mtvec 75 ae AR INER 7-3 PR
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& 7-3 mtvec HFEREEHIAL

b7 VA iR
ADDR 31:6 mtvec Hidl:
MODE 5: 0 B MODE 35y o W7 b B 25 i .

® 000011: ECLIC Azl (R
®  Others: ZRIA iR

7.4.15. mtvt
mtvt 7 {74 H T /47 ECLIC i &R 1A ht,  phitht /008 64byte X1 5%

N T FETHERER D BEPE T H, A AR AR S B SEELA H W RO B mitve (X557 50, AR
R 7-4 Fos.

£ 7-4 mvt WFHR

B K AN mtvt %75 7 2
0to 16 64-byte
17to 32 128-byte
33 to 64 256-byte

65 to 128 512-byte
129 to 256 1KB
257 to 512 2KB
513 to 1024 4KB
1025 to 2048 8KB
2045 to 4096 16KB

7.4.16. mscratch

mscratch & 72 HT- Machine Mode "~ R 5 Il I AR A7 3 L4854 . mscratch 274725 7T A4
Pr—PhORAF AR AL, B, eI F B S, R R AR T R R P AR TR £
(SP) Zif7#slml 47 N\ mscratch Zif7dsH, SAJG7EIR H W A FEFET 2 17, 4 mscratch 277 4%
H AR SR VKR 2 P HERRFR ST (SP) FF 74 .
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7.4.17. mepc
mepc A A7 FH T ORAFE N 20 R AL B8 IEAE AT 18 216 PCH, 1E A5 H 1k [l ik
N TR BLAR AT, S IR 3 mALGU R HIIARE R .
e
B KCEEREEA R E I, mepe A5 A7 a4 R I BE T DA S 2 HiE B 5 #4421 PC A

B EHERMNZE, B mepe F AT A L R AR B S B EEAE T, [H& mepe FATASAS
Btz —4> (£ Machine Mode ) AR5 a7 /74, FUA0 ] LS %547
MBS e I1E

mepc FA7 e B U R 7-5 Fias.

£ 7-5 mepc FERZEHIA

br:f r iR
EPC 31: 1 PRI R AR R B 28 IEE HUT FIFE 2/ PC {E
Reserved 0 AT FH 395 % o

7.4.18. mcause

mcause Z 1 as, AT RAAEN NMI. S5 A W2 g g AR, DUE T3 Trap JR R #ET
Z W AR .

mcause 2717 s S A I % 7-6 FR.

#£ 7-6 mcause FHEREEHIAL

” fir ik
INTERRUPT 31 FEoR 2T Trap 4.
B o REEH NMI
| 1: E':‘liéﬁ
MINHV 30 ARKEFL A IEAE LI ) R
MPP 29:28 | HEAHIZATHRUE A, 5 mstatus.mpp [
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MPIE 27 BN FTR RS, 5 mstatus.mpie A [F
Reserved 26:24 AAE A EL o
MPIL 23:16 AT — A~ T 5
Reserved 15:12 RAF RIS o
EXCCODE 11:0 SH T WD

TER
B mstatus #1725 ) MPIE A1 MPP 1% 5 mcause [) MPIE f1 MPP 18 ~%51% % &

N

B NMI /) mcause.EXCCODE mJfit N ox1 803 oxfff, SZFnE H mmisc_ctl 54, iH1H1HS
#% 7.5.4 T,

7.4.19. mtval (mbadaddr)

mtval Z /74 (X4 mbadaddr, A LEpA R THEE R AFR, H T ORAFHEAN T LAl
(1) HH B T 2 TR A B B A 45 U ) R B, DU 00 o S DAL R A 742 W ARk

N T ESRILF A, RS IS 3 BRI AW MM RE L.

N200 F AL 85 NAZHEN N, mitval 35 1725 1 [7] i 5008 DA SR =4 i 31 53 3 1945 8. .

7.4.20. mip

ECLIC H i T mip 75 77 as FZHI A AEIEM, 3 mip #Z[9]4x 0.

7.4.21. mnxti

mnxti (Next Interrupt Handler Address and Interrupt-Enable CSR) A LUtk #4417 i FH 5k
AL AL T AHIE Privilege Mode TR — N,  [RIE AN 238 b R K 26 BL& B SCARAFEIR o

mnxti 717 2% i @i CSRRSI/CSRRCI #84K 17 i), el BME & F —/ Nk handler
itk 10 mnxti )5 Bl AE 2 5 B A W BE RS .
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VYL e
EE:

1. X TANE Privilege Mode ()T, A<z DLrh Wik =10 77 s0A0 3, R mnxti R s 4b 2
#H1F] Privilege Mode I [ N —A>r .

2. mnxti FF25 5% A CSR 84—, HiREME 5% M40 RMW (read-
modify-write) #/EFIMEAHE:

® mnxti ) CSR 45 AF ()R [EME A LA AT G O
& SHICANEO, RZEMEA 0.
® A AT AN N R Hh
® NS T r)
& Hrhi YRR E IR, 3R Bl e R R A AR N B
® mnxti ) CSR S##AF B3 LU T a7 77 45 L2 75 77 28k
€ mstatus /& 2 F RMW (read-modify-write) #:{FKH 175744
€ mcause. EXCCODE 55 M1 24 75 73 58 87 2y =4 iy o Bz o BT 4 v 7 id

€ mintstatus. MIL 345 58 51 4y 24 A 52 A Wi R 2 ) (Level).

7.4.22. mintstatus

mintstatus %17 2517745 Privilege Mode F FA 2T i 7 level .

# 7-7 minstatus &F 783 R3EHIAL

b YA iR
MIL 31:24 Machine Mode (#1472 i level
Reserved 23: 8 RAE RIS 9% % o
UIL 7:0 User Mode (#1745 %% 7 ¥ level
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7.4.23. mscratchcsw

mscratchesw 77 47 &3 ] T7£ 2 MR BUE A Bl D) #2528 H 1027 474% 5 mscratch (1R NHE
AL

i A7 B AR ) CSR 45415 il mscratchesw, 78 H I H Wil fE R AR A — Bk, A BU R
2 PN IR 3 A7 e A -

csrrw rd, mscratchcsw, rsl

// Pseudocode operation.

if (mcause.mpp!=M-mode) then {

t = rsl; rd = mscratch; mscratch = t;
} else {

rd = rsl; // mscratch unchanged.

}

// Usual use: csrrw sp, mscratchcsw, sp

AEBRSSAEARRF AU (Privilege Mode) WA AT, ALPREZHEN mRs BB AL BE R Iy, EAL
FR AP TIN,  FEEA F HERROR ORAT HE H TR (R AL PR SRR o SO dan SRR A F AR AU S B HE
HAREE (SP), MR T SRR 1 Bl A7 AR (R B 2] AT I B X, 3 B0 B Ry
RO b 1t 5 45 IRRF B 0K — 2 il . vt Gt 22 i, RISC-V ZEM g =4 AL 2R 2 Ak
TR BRI, 75 B A BB R HERR TR 8T (SP) {RAF 2 mscratch #7485, RXFEEHEA
RO IUR, AbEEES AT DUH mscrateh & 47 8% (U ER VKR R BUBE SR HER FiR 5E (SP).

857 FHH AR 2 R AT DA B IR P 75 EERE TR L2 1) eycle, it RISC-V 444 5E X
mscratchesw #7485, 7EREA W5 2 ZIP4T mscratchesw 5 /7 #4654, 2 #t mscratch 5 SP )
1B, HRKE SRR N HER IR (SP), RN & IR AU AN HERR TR 41 (SP) % mscratch
A% . TEPAT mret $EAB H A WRT, 0 E—2% mscratchesw 54, 28 #t mscratch 271728
FHEARTEE (SP) BIME, K mfebUsi N HEARTRET (SP) IR &1 | mscratch, [R5k ZAKFRAL
BEARHERIREE (SP). XA, HRFRENKAR ST LIRS R A R TR 4 (SP) D
], Ik 1AL B .

R N T ERERLIRT, AR BTN B2 AT AR B (Privilege
Mode). 0 F B4R ELE AR AIREBUR T U W 25 72 R BUSR T 1 mseratchesw 525 77 4% swap
BEVE 2 S S PR 283 N Trap, [H1t mscratchesw N2> S 8UE AL T -
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7.4.24. mscratchcswli

mscratcheswl Z 4743 FH T2 W7 level BV, Z#e H K757 %% 5 mscratch FE K AN
T T AL PR

fik i 24 E B CSR 15477 7] mscratchesw, RFBUR AL, 78 H LA W 5 AN FH RS e
WIS, A5 CA N bR 2 Fros i) &5 A7 s R A -

csrrw rd, mscratchcswl, rsl

// Pseudocode operation.

if ( (mcause.mpil==0) != (mintstatus.mil == 0) ) then {
t = rsl; rd = mscratch; mscratch = t;
} else {

rd = rsl; // mscratch unchanged.

}

// Usual use: csrrw sp, mscratchcswl, sp

BB PR, K WA PR AT 55 5 N R P A 55 1A HE AR 725 8] 40 B9 T LASE i foH: 4
WG HIFA T RE K. PR EF S B GIETHWEN, MYHEFESEEZE
R I, MR IX — 4 RISC-V 2844 5% X T mscratcheswl i 77 %% . 5 mscratchesw 25{L, £
W R P N AR H 123 53098 i — 2% mscratcheswl B CASE I A 7 ab BEFE /77 55 B F AR T 2 1] 1P 1 4
AR, RUE A BT b BEAR 7 R0 S R e R HEAR 23 [H] 43 55

7.4.25. mcycle 1 mcycleh

RISC-V BEH5E XL T —A> 64 AL Fa (g vh £ods, T RSB ER AT 1 20N Bl
o REALFEAE T HATIREN, it Eas o AW BG4,

meycle ZF 7785 SR 7% IS 32 A7 ME, meycleh ZF 728 Bt 1 iZiH 48 = 32 ALIME .

mcycle Al meycleh 57788 7] LU T s A BR 2R A1 B,  HL R AW E2n] 5 @it PRt 44 vT A
L CSR #5425 meycle Al meycleh 277728 o AO{H .

B 125 FE BT B T B S TH FE L B A8 TR, [(RIULTE N2oo RANGEEZR IS, fEH &
X CSR i f7-#% mcountinhibit HEAMEM | — AL, 804 vT DARC B 3% 61380K meycle
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mcycleh XF BB IR, MWMEA TR By s M a2 RHE 1R B DUA B I E A . 1
2, 7.5.1 T T #E 5 £ mcountinhibit Z 17485 B .

s WARAERGE IR, i SERItA ST L AAEIEFE IR, e 2t
1T

7.4.26. minstret fl minstreth

RISC-V ZEHy5E LT —> 64 AL FE TR & 5e ot s, HT WAL ISR AT 7 2 /> 5% 1k
Lo NEEHASREMINHAT 2% 5%, B & AL

minstret A7 47 a5 W 1 IZTHHGERK 32 ALHMEL, minstreth 274788 WL 1 2GR S 32 AL
fH.

minstret Il minstreth 27725 7] U T 7 & A E 28468, H A& a5 @M, Bkt
7 PLE CSR 54045 minstret A1 minstreth 2717459 H{E

H T B RN EES TH E AR R e BN A ThAE, IGAE N20oo RIIALH S AL SEIH, 7£
H 7 X ] CSR # %%+ mcountinhibit FAAMEIN 17— A7 Fhilek, FrkaT DARC Bt il ek
minstret 1 minstreth XK THEEF 1R THE,  NTTEAS 75 22487 B Ve e 2 I 1 BT H 38 DUk 3148
HEIEH . 1520 7.5.1 15 T ## 5 £ mcountinhibit Z7 /72515 5.

R WA RGEATR, it SEItA ST L AAEIEF RS T, e 2t
it 4.

7.4.27. mtime. mtimecmp. msip f stop

RISC-V ZEH4 52 LT —A> 64 AiITTET 48, 148 KRG E LRI (Real Time Clock) #ii%
BEAT VRIS o 1 UT IS 2 IR SE I S BRAE mtime 778 . RISC-V BEHIIEE LT —A> 64 Frf)
mtimeemp /74y, ZAAF A E NI S8 I LLEE, BURTHIT 28 F0ME mtime KT &% T
mtimecmp [FME, W77 28 . 9375 RISC-V 2284 % mtime Al mtimecmp %77 8% €
NN CSR i A78%, 1A AL 2s bk (Memory Address Mapped) [ R4 &74%, £
PRI A7 i 25 Bl S Hbchl RISC-V 22 3 HE, T2 58 % &rH & B AT 550
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RISC-V Z2Hy5€ ST — bbby, mf LUl S 1 2 msip A AR RAK . A R
FIEEIEZ I 6.1.6 15, JE&E: RISC-V LI A & X msip &7 745 4 CSR /748, 1 E XAAF
A b () R A Z A7 4y, BARIAA s Wi bl RISC-V ZEM IR A ME, et H Nk
TH# BHAT S

£ N200 RFIALFEE N 2BH, mtime/mtimecmp/msip/stop #JH TMR H#.7t 523, 75
% N200 [y TMR =28 2 15 DL & mtime/mtimeemp/msip/stop 73 7 g ss bk X 5], &S

(Nuclei_N2oo Z 1 {1 BH £ 85 T

JER: BT mtime/mtimecmp/msip/stop [IHhEZ A7 fig bk 25 16], KL U7 W AR B
PMP #E47 ¥ E MR

HI T S BTN 85 T H R AR LSS TR, RIIEAE N2oo R AL SR SEal, 8 B 5 X
stop w7 as PASMEIN 1 —ALfEiliel, BorFnT DLUSC B P8R mtime X B2 A I #5452 1B T
MITTEAN 5 22 2 I A5 L TH I 234 3048 B PR

W MRAEREETE, Wit EEIEAS T, RAEIERIEESAT, it 84 &t
1T

7.4.28. fcsr
WHEAEREGERE TEERSY “F” 83 “D” 1845178 WA SHFE.

RISC-V ZEMJHLE , B0 SR SRR 5K BEVE R AR 2 BUE WURS FETE R AR 2, )RR 238 0 — AN R 451l
IRETAEA . AT AR T AR HhREAIR (Accrued Exceptions) FIVF fi a7 A
(Rounding Mode) 3%,

fesr A 74 th PR sk N R 7-8 R .

R 7-8 fsr FAHESEHINL

) fir iR
Reserved 31:8 KA HBCAE S 0
Rounding Mode (frm) 75 P RE AR
| NV 4 4Ey%34F (Invalid Operation) 53 br& 47
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Accrued Exceptions | DZ 3 ¥% (Divide by Zero) S+ brE N
UF 1 THit (Underflow) 5547
NX 0 ks (Inexact) FHbRENE
7.4.29. fflags

IR AR E T ATES (“F7 Bi# “D” 84 74 NA SR,

fflags 75 7785 MiF M IE RS A48 (fesr) T AR HEAREN (Accrued Exceptions) 1)
. Z BT LEhE L —A fflags FFA7A%, 2N T A EMEA CSR 54 B M SR 577 £ 7 bR
HEALI

R 7-8 Fizn,  fesr T AFR AL B RO ARSI (fflags), ANIRIHI S br &AL B R (1 7
R, W R TR T I AN AR, W2 fesr B A7 A% T LY 57 H b S AL s
EoNE, Hea—BERFEMR BT LIRS o 77 sUERMIE BRI 7 H bR S AL

R ARSI, FRIEEP A RAEFE MR TPk (Trap) MIMEEA R
HR. {H7E RISC-V M mAR AL AL R R H I I A St N S H AR, 2 an B
AL HE fest A7 as TS AR B A

7.4.30.frm
WFFAAHR A EERE 77784 “F7 8 “D” 8414 WA ST,

frm ZFA7E5ONE RAZHPRS AR P A& AR (Rounding Mode) 115144 . Z FrbLi#
ME A frm T AFAS, N 7T CSR 154 ELIEH i 5 i mi i AR

R4 IEEE-754 triff, V7 mdia B FHEIRE & AR (Rounding Mode), RISC-V ZEH7F
ia B AN RT DU P A5 8 e
B FHEHAERER: FAEASMRIE A 3 A E NE ARk, A OF SRR LTS
MiiE S N “FR BRI A 2.27 (riscv-spec-v2.2.pdf). RISC-V ZEHy 37 fFn

B £ 79 IR A AE A AR .
o A AL AN 101 BiF 110, W AIEER.
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® IR EABAmIL A 111, WERE M EhE & A,

B S AR RIS AR, WA fesr wAFaF H & A Wk 7-8
Bz, fesr B AF a5 i A AN IR 1Y 53 AR 3G A5 [F) 1

B R 7-9 P, DOCRIMEER & AR IR fosr 25 4745 ) i A Ude 5 ARk
s A, MESHE SRS B RATE S 7 H

R 7-9 SAHERAL
HMEX GRS # NMEA (Rounding iR
Mode)

000 RNE BiE&N, %07 (round to nearest,
ties to even)

001 RTZ 1% 4 N\ (round towards zero)

010 RDN M T4 X\ (round down)

011 RUP i L4 N\ (round up)

100 RMM BIEEN, B KIEE A M (round to
nearest, tiest to max magnitude)

101 BRI

110 BRI

111 YN Y

7.4.31. cycle # cycleh

cycle #l cycleh 43772 meycle A1 meycleh ) REERIA . %7745 7E User Mode T &5 7] 52
HH CSR 77 f7-#F mcounteren ] CY LRFECRIE S, 152 WA 7.4.34 7 T fEHE .

7.4.32. instret f instreth

instret A1 instreth 43 5152 minstret A1 minstreth [ R iEIA . %5754 User Mode F &5
Al 2 CSR - f7#% mcounteren [ IR ELEFECRIZES, ES W 7.4.34 15 T i HAVEN .

7.4.33.time A timeh

time Fll timeh 43 7/ mtime A1 mtimeh #) R E2EIA . ZZFAF257E User Mode /& 75 7 152 H
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HER

-+

CSR % f7-#8 mcounteren ] TM LCRRECKEE ], 1ES I 7.4.34 17 T

7.4.34. mcounteren

LA A S FF User Mode BB N 74 2 474E . mcounteren &7 /7 28 W & #2752
7-10 PR

% 7-10 mcounteren FfEsE & istIfr

2 (A Eii3%)
CY 0 A HIFE User Mode T &S RESS Ui i cycle Fl cycleh & #7445

B AN 1, MIFE User Mode T AEf1E %15 [ cycle Fil cycleh.
B RN o, WITE User Mode R i1 cycle A1 cycleh £:fil% illegal instruction

exception.
AL R A EMEN 0
™ 1 BEALZHI7E User Mode N2 75 e 15 1] time I timeh 27 /745

B R A N 1, WIFE User Mode T AEWS IE % U5 il time A1 timeh.
W inENN o, NAE User Mode /71 time Al timeh £xfii % illegal instruction

exception.
A EALBRIMESN o
IR 2 A 3EHI7E User Mode T A& & 2515 19 instret Al instreth #7733

B nA N 1, WIFE User Mode Ffgf% 1E %7 1] instret Al instreth.
W RN o, WITE User Mode R4 instret Al instreth £xfili % illegal instruction
exception.
WAL ERBRIMEN o
Reserv | 3~31 | HALRMHMIENFEE o
ed

7.4.35. pmpcfg<x> & iEas

pmpcfg<x> 2 {728 H T-H5 & PMP RN REL E 75 /748, B> pmpefg<x> 77 47 2% 1] LUE 2
P4~ PMP KI5 H, 240 pmpefgo £5 1 PIAAF 4R (pmpocfg~pmp4cfg), 751 HE I o
PRI 4. A K pmpefg<x> A7y FIELNE BES I 8.2.2 7,

7.4.36. pmpaddr<x> %175
pmpaddr<x> 77 f7 a5 T8 & PMP &R HEE AL B 27 /748 . A X pmpaddr<x> 2717 4%
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R BIEZS L 8.2.3 7Y,

7.5. N200 RF|AEE XK CSR
AFi48 N2oo RVNAEFZAZ H € XK CSR A7 2% .

7.5.1. mcountinhibit

mcountinhibit %7 £7 %% F T-#2 ] mcycle A1 minstret (34, SAEHIMINE 7-11 Fiw.

% 7-11 mcountinhibit 2725 & %1Ar

4 fir iR
Reserved 31:3 HAE AR o

IR 2 IR v 1 i minstret )50 5% 4]
Reserved 1 A BN R 0

CY 0 CY 4 1 i meycle [IH-40bt 5% ]

7.5.2. mnvec
mnvec 27 a8 THCE NMI B ik
N T ERITI AR, 1THAS I 4 EARSH [ iE NMI FAHRE .

FEALERAS IRE P AT IE A2, — BB S NMI kA, MR HaT R P, A B S gniTBhes
F—ANFrH) PC Hulik, N20oo RFIAEHEE AN NMI G AR PC HihEBl B mnvec %5 /785 1

P

JE o

£ : mnvec F{8 H mmisc_ctl %], FEZHMi1ESH 7.5.4 .

7.5.3. msubm
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N200 5N H E X msubm #1748 H T frA72E A\ Trap A5 ) Trap 282 .

msubm 757 2% H SR HI AR AR 7-12 FTR.

£ 7-12 msubm F1E8E & EHIAL

e f fr iR
Reserved 31:10 RAT N % o

PTYP 9:8 LR-AF#EN Trap Z A0 Trap 284:
B o: Ak Trap K&

W Pl

H o By

B 3. NMI

TYP 7:6 7R Core 4 R{ ) Trap JE24L:
B o: Ak Trap K&

W Pl

H o Ry

B 3. NMI

Reserved 5:0 F A FH 38 $ o

7.5.4. mmisc_ctl
N200 %A% H E X mmisc_ctl & 725 H T #] mnvec F1 NMI ) mcause {8 .

mmisc_ctl ZF7 & & AR R 7-13 s

# 7-13 mmisc_ctl EEREBHIAL

) A iR
Reserved 31:10 A A # o
NMI_CAUSE_ |9 i mnvee & NMI ) mcause. EXCCODE:
FFF B o: mnvec IEHSTALFLE reset /51 PC, NMI ()

mcause.EXCCODE A ox1

B 1. mnvec K{H 5 mtvec —3(, NMI K] mcause. EXCCODE
A oxfff

Reserved 8:0 A o L 0

7.5.5. msavestatus
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msavestatus F T f7fif mstatus 1 msubm K&, LCA{RIE mstatus A1 msubm 5 MRFPRES
AW NMI 80 7% il 3. msavestatus A P RMER, &2 7] SR 3 275 /NMLIR S RAT .
HZ PR NMI/ e REHEE, 1550 4.6 1.

msavestatus 77 S I WK 7-14 AR,

% 7-14 msavestatus S7E5e g H6r

21 fir 5%

Reserved 31:16 AL A H 0

PTYP2 15:14 B RS NMI/ 53 R AR BT Trap 287
Reserved 13:11 RAF RSN E S o

MPP2 10:9 BB i E NMI/ 78 KA AT Privilege mode

MPIE2 8 BTGB NMI/ R R AE T Wi sk

PTYP1 7:6 FE—YiE NMI/ 7% KR Trap 288
Reserved 5:3 AN E o

MPP1 2:1 R HE NMI/ 538 K AEFTH Privilege mode

MPIE1 Y H—gikE NMI/ R RKAE R W sk

7.5.6. msaveepcl Al msaveepc2

msaveepcl A1 msaveepc2 73 A/E N —Z NMI/ 5 RASHERA 2 NMI/ 7+ 5 RS, H
KAFE . — e NMI/ 75 &K AR PC, DL 2 imE NMI/ 75 K AT PCo.

B msaveepc2 <= msaveepcl <= mepc <= interrupted PC <= NMI/exception PC

34T mret 84, A mcause.INTERRUPT & o (41 NMI, (¥ 3% ), msaveepcl Fll
msaveepc2 7 i — A 2 NMI/ S5 IRASHER ORI E AL F 331 PC.

B msaveepc2 => msaveepcl => mepc => PC

7.5.7. msavecausel fl msavecause2

msavecausel 1 msavecause2 7 HI1FE N—2% NMI/ 5 IRSHER AN — 2% NMI/ 55 R A HE
e, FHRAFE S —JHRE NMI/ 75 KA AT meause, PLKEE — 2B NMI/ 558 K AERTT
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mecause.
B msavecause2 <= msavecausel <= mcause <= NMI/exception cause

AT mret 54, Iﬁ,llflﬂL mcause.INTERRUPT & o (#ila1 NMI, B 5% ), msavecausel
F1 msavecause2 73 HlE I — KA E NMI/ 75 RS HER R R meause IRE

B msavecause2 => msavecausel => mcause

7.5.8. pushmsubm

N200 ZFAbH 2S5 X T #id pushmsubm Z717#% csrrwi #AESZIL) CSR $84, 17f#
msubm FE B HER TR EH/E N bR memory 75 [H].

PLUn 52 B/ 44k CSR 54

csrrwi x0, PUSHMSUBM, 1

ZAR L MR E 2R msubm 27 ERIEAS] SP HERFEE) +1%4 i,

7.5.9. mtvt2
mtvt2 T8 ECLIC FE R &A1 Wi common-code A DL

mtvt2 A A7 PR AR 7-15 B .

£ 7-15 mtvt2 FEBZEHIN

R (VA ik
CMMON- 31:2 £ mtvt2 MTVT2EN=1 i, Stk i€ ECLIC F [a] S A8 2 e by
CODE-ENTRY common-code A bk,
Reserved 1 F A BN H L 0
MTVT2EN o mtvt2 {f FELT :
B 0. ECLIC dE1a &AL R P common-code A ik mtvec
YL
B 1: ECLIC kA EMA T H common-code A HHihkH
mtvt2. COMMON-CODE-ENTRY #¢5E
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7.5.10. jalmnxti
N200 RFAbHLEE T jalmnxti 274728 H T oD Al aE a8, s A s 2

jalmnxti B 7% mnxti I E P WERE, B —ANRlr, IR B —AS R ETFN DRSS
UhRez 4k, A B 2 F Il handler Zhag, PRkn] DAGE 5 A W Ab 22 1) i &N 5, 3 31 gsk /b H
IR, A i R H . 2% jalmnxti I 24095 2 0 5.13.1.3 75,

7.5.11. pushmcause

N200 RFIALHEE X T il pushmcause 7747 2% csrrwi #/ESLILR CSR 484, 171k
mcause FE B HEAR TEEH/E N EE bR memory 75 [H].

PRI T $i8 2 B9 48t CSR 454
csrrwi x0, PUSHMCAUSE, 1

ZAR L PR /R meause W A7 4: I(EAF 2] SP (HEMARE) +1%4 ik,

7.5.12. pushmepc

N200 FRF4bH 2% X T il pushmepe %547 %% csrrwi #/ESLHLY) CSR 54, f7fif
mepc PE B HER TR EHE N memory 75 [A].

PLAn T 484 N 4tk CSR #5 4
csrrwi x0, PUSHMPEC, 1

ZAE 4 WHEEAE &% mepe A7 o HEAZ R SP (MERRIBED) +1*4 AOHLE.

7.5.13. sleepvalue

N200 %451 H5E X T —4 CSR %172 sleepvalue [ T-#HI A A FIKRIRFER, iES W5 9.1 715
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TEEZ . sleepvalue Zi47 8% H S HI A AR 7-16 Fiaw.

# 7-16 sleepvalue SR &2 HI6L

= fir iR

SLEEPVALUE |o T WFT AR R A =

B o ERERIRER (34T WFIL 5, ACHE SN E TAEN &
core_clk #5<H)

B 1 RERIRER 4T WFL 5, ACEE S A% TR 4
core_clk FIACFE % P42 (13 TR 8h core_aon_clk #R# 5% 1)

A E R BIMEN o

Reserved 311 AL IO o

7.5.14. txevt
N200 RAAH RN HE L 7 —4> CSR Ff7-#s txevt, H TXI4MKi% Event.
txevt A 74 AR IIR 7-17 PR .

£ 7-17 txevt FERBIH| A1

=4 iz Eiiip )

TXEVT 0 ¥ K i% Event:

B R EAE 1, WSk N2oo R5IALFEAE R K4
T tx_evt AN BE KM E S, 1EX AT Event {5
S

B RO SR, B, RSN 12 G, A
WIHB HEN 0.

W EAIE N o MITCATAT I R AR

AL G ERMEA o

Reserved 311 AAE NS o

7.5.15. wfe

N200 RFIALEES A% B E X T —> CSR # 17 4s wie, T2 WFI 54 1M 5% 12
e Event. 152 W 9.2.3 77 1 2 1ET .

wie 7 f5- & A Ak N & 7-18 o
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R 7-18 wfe FHEHRL BRI

B fir iR

WFE 0 51 WFI 8 4 B M i 2 142 4 F v s 2 ] Event.

B o MBI PEENRIRAL S, W DAyt R NMI Mg

W1 KPR AAZENRERAE RS, AT LLE Event A NMI i
FiE o

AT EALEBRMEN 0.

Reserved 311 KAEH IR FE o
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8. N200 %% ARMEF MR HLFEIN-A

8.1. PMP s+

H T N200 F 71 4b 2% A AZ 2 1 ) fafcd2 i 4 U AR ThRE N A%, AN S RE UM s ik 28 B
(MMU), K UbRTA Btk U o SR R 2 48 A f Bk o D 7 ARSI AS [ A0 4 8k [X [R) A0 AN [+
() Privilege Mode #EATAUSRBE & F{-Y, N2oo RINGFEZEHNZ (WELEH) SZH PMP
(Physical Memory Protection) #.7C.

ER: N2oo & MbHEZEEAN RS, ARG —3AEaEnN (2491 N2o1, N205 %) &5
Y H PMP Al RERSH 25, 152 0L (Nuclei_N200 R5|&HEIEFM) T HEELERE.

PMP [P AH 5 s T

m PMP ZHTARIA (Entries), #4R5E HA ALK AR CRAF T, 5.
HUT). PMP /MBI B 2 7 Tlid CSR % 7 4B 56 %, A1 CSR % 17 4300
REZ L5 8.2 1.

® Ei: N20o RAINIZT PMP ZHFRIE H AT CIALE, 1§50 (Nuclei_N200 %
HITET IR T TR B VR

B PMP WL 4 54 (32bits) KM MIHAEX I ATRUR B . 412 CSR %17 5
HIVERR 2 L5 8.2 11

8.2. PMP K] CSR &775

8.2.1. PMP [#] CSR &FHF##FIR
Nuclei N200 #5N# ] PMP SZH7H) CSR i ff- a5 WNEK 8-1 iz,

# 8-1 PMP i CSR HFERFFE
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RE CSR Hufit | EEREME H R €N
0x3A0 MRW pmpcfgo PMP R IR AL & %517 2%
PMP #H2% CSR 0x3Bo MRW pmpaddro | PMP #I o [ bl B 25 77 58
R 0x3B1 MRW pmpaddr1 PMP 0 1 {HhhETC & 2547 7%
o0x3B2 MRW pmpaddr2 | PMP £ 2 Fiih-fic B &7 4e
0x3B3 MRW pmpaddr3 | PMP F£I 3 Hblic & 25 77 o
...... MRW
(0x3Bo+n) MRW pmpaddrn | PMP #E I n bl e B 2577 5
W
B 75 N20o RIMCFE A, WREARE User Mode, WIAIRL AN 24 PMP #:PEFIRCE ) CSR 7F
F.
B MRW #£/x H 7 Machine Mode 74 ] DUkt HBEAT 125

8.2.2. pmpcfg<x>&HFa

pmpcfg<x> 2747 &1 T 18 E PMP RIFIAURAC B 2774, &1 pmpefg<x> 7517 a5 7] LUE B
P9~ PMP KT H, 241 pmpefgo 5 1 ARk (pmpocfg~pmp4cfg), 70 )E HEI o
BRI 40 Hoh—kEHE, WK 8-1 PR,

31 24 23 16 15 87 0

| pmp3cfg | pmp2cfg | pmplefg | pmpOcfg | pmpcfgd
8 8 8 8

31 24 23 16 15 87 0

| pmp7cfg | pmp6efg | pmpScfg | pmpdefg | pmpefgl
8 8 8 8

31 24 23 16 15 87 0

| pmplicfg | pmplOcfg | pmp9cfg | pmpS8cfg | pmpcfg2
8 8 8 8

31 24 23 16 15 87 0

| pmplscfg | pmpldcfg | pmpl3cfg | pmpl2cfg | pmpcfg3
8 8 8 8

8-1 CSR & 7% pmpcfg0 FH&=

R R ITHIRPR AL B 577 2% pmp<x>cfg T &5 HIAR IR 8-2 Fian.
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% 8-2 pmp<x>cfg H &

fir Eiiip

0 LA A2 ) 12 2 T 0 T AR -
W RIEA 1, MIFORIER T E Rtk X )5 A RO AT AR

W RN 0, FRIR IR ITTBEE b X 1) AN H A& 00 mT s (AL PR
S R ALERAME DN 0o

1 SR AR ) 1223 T B0 T S5 R -
W RIEA 1, MIFORIER T E Rtk X )5 A B TS AR .

BRI 0, WFRAR L FRITBEE (I X 1) AS B A& B0 7T S AR .
U R AZERMED 0o

2 LR AR 47 122 3 ) AR P HRAT B PR -
BRI 1, MIFRIRBER IR E Bk X AR A& AR AT AT I AR -

B R o, IR IS E Atk X 15 A H 4 A GRS T BT FROBLRR -
S R ALERAME N 0o

A

43 | WAl R K R, 2 0% 8-3 T WICIEN.
A5 BB EA o

Reserved

6:5 | REHKENEL o

L

LA 2 ] A 75 B 0 1% PMP R
W Ay 1, MZR T E

BRIy o, WZFRIEA B BE

WS 8.3 1 T WERINBUE 1T
S = ALERAMEN 0.

BARIUAL PRI S %5 /728 pmp<x>cfg F111 “A” R (55 4~3 1) FTHZR Wi H
HEX AR, H g AR U & L 8-3 P

# 8-3 FHFH pmp<x>cfg i) “A” HRRR

i | BB FEEFR H AR
o OFF Null region (disabled) BRI BOA R BRI

1 EE: N20o RVIAEHES WA SIS RO, IR A B S A 1, B0 BRI RAIRZ o

2 NA4 Naturally aligned four-byte region | 4 M3 K/NMAXIE bk, ZHE 8-5 TiHE
1.
3 NAPOT Naturally aligned power-of-two o TR TT R/ X 8, (X sk /MRS K T4 T 8 Mg

region (>= 8 bytes) T, JFHMEEXSE), ZHE 8-5 TRIEN.
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8.2.3. pmpaddr<x> &7

pmpaddr<x>ZF /7245 H T-H5 € PMP &SR I kB & %77 8% . &> pmpaddr<x> &7 745 1)
Bk 8-4 AR,

£ 8-4 pmpaddr<x>H & IEHIR

15 iz iR
20:0 | FLEIBIERBHLEGR, B 0% 8-5 1 HRILIER.

ADDR
Reserved | 3130 RAT 3 N H % o

PMP AR I E Rtk X 1) /)N 5 22 b 6t 2 i 3t bk e %5 47 4% pmpaddr<x> (1)
“ADDR” FUAFIERAIAL IR & 27 17 2% pmp<x>cfg (1) “A” WK G E, 5% 8-5 R,

# 8-5 PMP RN & H)Hbhk X 8] K>

R385 RN PR 728 R SE B HBAE X TR] A/
pmpaddr<x>f] “ADDR” pmp<x>cfg ff] “A”
EeRr R B E EearIg iR B R
aa....aaaa NA4 4 NFATRIX S (HHEXTFE), ZX ALy
“aa...aaaa00”
aa....aaao NAPOT “off) 3 RIT (8) 7 AEATHIXIR (HhEXTE), %X
W3NS “aa...aa2000”
aa....aaol NAPOT “o [f] 4 IXTJT (16) 7 ANFEAIXEL (HhkX TR, %
X 3k Ee kS “aa...aa0000”
aa....aol11 NAPOT “off) 5 KTT (32) 7 MNFEWHRIXIER Ghlkx5%), #%
X3k Ee il “aa...a00000”
ol....1111 NAPOT “2ff1 32 IR (4G) 7 NMFIATHIX IR (b SF).
F N2oo RFIAbHE S N AZ k=08 32 67, NSk
EREA 32 Atk (AR 5

ER: ERPITE a R ERIE.

8.3. PMP EIi4iE
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pmp<x>cfg ZFA7EaeF) “L” ELASER (55 7 467D HTEH25K PMP £<x>#H78iE, HE
AR

B 1R pmp<x>cfg WAFEARA) “L7 ERAE CF 7 60 #5081, WRDI<x>PHUE

B YRTI<x>PWHUE G, WD <x> X B AR EC B % 174 pmp<x>cfg FHLEEL & 2 748
pmpaddr<x># A HENS AL .

B YRT<OWBUE G, BTN RACE 77173 pmp<x>cfg MRS FH IS, Kk
A IEIETEE ‘L7 R AT AR, ME— RS PMP R I 5 1L 2 AN A BE SR Y
AL

B YR UI<x>BWHBUER, 2RI E BBR A HE X 8] £ User Mode T H#1E 3
ITRYY; BRI<x>BBUE fG, %R IS E AR Ak X (8] R4 [ F££i& H F Machine
Mode T #1E

8.4. PMP iR RE
AT AT 7745 327 1) B A 40 T B AT PMIP LSRRG, PMIP PR A 0 S50 375 2 L 26 8.7 %

IR VG W A7 BRI S T PMP BOE RIBUR, WAL BRAS 2 fid A& 7, PMIP fit & () 5 R
WRAE G 709

B R RIS EAEIE R 5N “Instruction access fault”.
B R E Load 84 (BUEfA s 18 E) & RAIRE N “Load access fault”.

B R Store 84 (BUEAES SE/E) B AMO (JEFHAETRS) ERIIFH N
“Store/AMO access fault”.

1% ST MRS, SIS 3 .

8.5. PMP RIILE AL Se K
T N200 RIILHE 3 P AZ L FE 2 A PMP 2301, Rt 24— MR AR I VTR £ AR 00, )
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I 5 B H /N IRITRA B e 4.

8.6. PMP RIAVLEC K14 FHE N

HT N2oo #7543 PMP ) pmp<x>cfg 1 “A” R BEAS 5 B KB HS 2 2 R
W (B 4 N7 XNSFRHhEXTE], Fik, WFEX S R 7448 55 U W) il RS 1 — 4> PMP
WOE bk X (A 7, HALEE 5 R -

BRI AR S HE (Load. Store 54 ):

® U1IR N200 RHIALE AT NAZAC E AR AN SCRphE AR X 55 I A A7 6t 45 15 5 1A
W Z Y5 LIRS T S P 2R “H b AR SR AR, AL 4 PMP fif
R

® 1R N20oo RIIALHAT NAZAEC E W RE P SCiF bk AR 55 B Bt A7 it e e S 84, 0
2 Y5 A AL ARRS TR, B 2R SR AS B ERAEIR 0 WA T U R R AT, B, —
A “7 (half-word)” IARX FFHRIE SR 2 4“5 (Byte)” HI#RAE.
2o MRS TN R, SRR T PMP R E, WARER T PMP BUER
PR, stk mw. EE: WERNE TR .

B R AMO B G 5 EE (AMO 54

® RISC-V B HlE AMO 52 ASCHpb bk AR SR B s A7 il ds i S48 4E, I 15 )
HhEARXS SR 2 AR “HBEARNS TR SE L AIMBA NI 42 PMP fil % ) 57 5

B UUREHEE LRI, TR A% 32 TR L TN R SR IA S . T N2oo %
FIRL PGS A% DL 32 A 555 SREEATHR 2 TG BT, — N EX TR 32 7454 T
W7 BN 32 ALXF FFAYEEERAE, DL, XAAL LR (32 AEX55) &
7 BEAT PMP (IBLRAS I, R EAEAT— &0 s 17 PMP BUE IR, #fafilA 57

8.7.  PMP AU FRASI ¥y 5 M
PMP A B I (g J5 DU A0 B2 i 4 F
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B AR AT E 4L T Machine Mode T, N
® LI T EAE A I BMEAT PMP RI0,  NWHZHERAEA 2 il R 75
® WIRZHIMEAFILAE L] T PMP LI
& CHIW mstatus. MPRV 312 5 1:

® I} mstatus. MPRV 3 [¥){E & 1, F H mstatus.MPP /%~ User
Mode, JIJ PMP H User Mode T (A PR il K0 G4 i s (1) £ s 50 5
(Load Al Store) #EAEMBFRAGI, JFARHE R I E K R/W JEPEHATAUR
Wik, e TRR, AR S

& SR BHWrR IR S HRBUE -

o R RIEAWBE, WEMREL RN AEH T Machine Mode, &7 X}
T ERAE AT AR AR .

® IUNARIGBE, WERED RN [FFEEH T Machine Mode, iR
WIAC B 1 X/R/W JEVEREATBORAIN, Qg Se AR, Ik 5 %

B R YETREEALT User Mode T, I

® IR YETEAE A IR FE ] PMP £, NZEE— ek 3% .. XEWEL
User Mode F, #1H PMP KA B E A @ERIRI, ALMU5 1 #EERAN e s i)

® UURMETIERAEILACE] 7 PMP LI, R ARAE R TN B X/R/W & PEREAT BUR
N, IR TR, R SR
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9. N200 R3 N RZARTIFENL 4

N200 FF A AT DASCHARIR B S B EIR BHS DU AE

9.1.

BEARBRARZS

N200 5| AR LUl WEFT $523E ARIRIRZS . A BEESPAT R WFT IR 2 A, K&

A7 RS IEPAT ST 4 00

SEAF AL TR A% N A% 58 BT AR 19 R 5 BOR #M8/E - (Outstanding Transactions), 2 1H$E
ARBHE S ERE, DRIER B2 AR AR 5 Rl

® JER: WURAESEfFE L BRI RE O T AR VT R R IR A, WA
B AL BRI IRIR .

LT I 4 %/E (Outstanding Transactions) #5805, ALFERE 422 4 Mok N —Fhas
WPIRES, X P AR T DB RRZ N “ARER” ARAS

A ARARAE S -
® N200 R AL A HRII A1 ZE A TT I ORS8RI DL 4 B S DI AE

® N200 RHINMHHES core_wfi_mode 217, TH/RILACH %40 T 4T WFI
164 2 J5 HARHRIRZS ;

® N200 ZHIHNHHIHES core_sleep_value 2%t CSR 2717 #% sleepvalue FI1E
(EE: %G55 AHTE core_wfi_mode 155 N B 421 core_wfi_mode /55
AR ST core_sleep_value (A —E A& 0). A LLET S M & CSR %1725
sleepvalue K F5 7~ A A FIARIRIE R (0 8L 1. FE:

& X TAFPARIRERT S, N2oo RIINZIAT REE—F. HARIRE A 2
fit SoC £ 4:Z M) PMU (Power Management Unit) 47 FH M AS 7] (42 1) o
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9.2. EHAKIRKRE
N200 R AZAL FEAHIE HARHRA Q) 2 2 F
B N200 5N {5 S core_wfi_mode M FIAK.
B N200 R NZAEH & AT DO PR PRIy 2 g -
® NMI
o ik
® Lvent
® Debug ik

Tk T LRGN .

9.2.1. NMI mepg

NMI = GEE MR AL FE 2R A% . AL 2 A I B NAE 5 nmi () BT, AL PR 3% Y A% e
B, #3ENF NMI AR S5 A 4047

9.2.2. i hrmapE
HH Bt ] DA g AL 3 2% Y A%
B 1% mstatus. MIE A% ACE N 1 (R 2 /P B /), .

® Y ECLIC GHEiHFHMMBIE KA PWrdAT i) MBS WARIE T ik, ALEasA
KA, 3N B P b IR S5 R T AR TRAT

B 1% mstatus. MIE AL E N o (R /A gD, M.
® 5 CSR %717 7% wfe. WFE I lic & 5 o, M.

¢ X ECLIC GEIEHRIMEIERATHWdtr o rAABas Nz A0E 17 i, A4
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PWAZ AR, AREEIF PAT Z T LT CTASEZEN B W7 A 55 FE ) o

® ' CSR & fF%s wie WFE 4 fic & 4 1, WIZE4F Event Mefi, 152 W N1k

9.2.3. Event MifiE
I BRI N &4, Event w] DL R A0 FE 28 N A% :

B 0 mstatus. MIE 45 ACE N o CGRRERFWigi o), H CSR % f7#s wie. WFE 3%
@ﬂﬁ?ﬂ 1, )I_I\IJ

o HLLFHIENZAM B ANE S rx_evt (FRZ N Event (55) ANEH P, AbFHEEN
MM lE, P AT 2 ATEIEFE AU (AR BENBI AR SR )

9.2.4. Debug Mg

Debug 153K &L BEE ML BE AL B 2R N AZ, WS IRA2S (Debugger) A, tHoAbBH2S N A% M i
T HE N A

9.3. Wait for Interrupt #lL]

Wait for Interrupt L], A&FEKAbEEES NAZE AARIREE S, SR J5 5555 P Wi g A B 28 N AZ
PR S5 3 N RH B F BT R Ak 3 e b 22

W 9.1 TAIEE 9.2 A5 frik, Wait for Interrupt HLH| 7] DL E i@ WFI 584 (&
mstatus. MIE E#EEE N 1) 58K

9.4. Wait for Event #l#i

Wait for Event #l#il], J&faK b3 25 AZ I NRERAE R, SR 55547 Event Mg kb ¥ 28 N %,
B G 4k 25 B I AR QAN 2 e BT A AL 3 e B0 22D
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e 9.1 TIAIEE 9.2 FiFrid, Wait for Event HL#| 7] LA E #2811 WFI 4584, FC&W N84T
FITE R -

28 1% BEE nstatus . MIE A 0 LIKFAEB 5T

F2E: BB wfe.WrElH 1

F 3% AR i8S, BRLESEMERSHNKIRER, = Event 3iE M1 KHIREEFIE UM THAT,
BaE: E wfe . WFEEA O

F 5 IKE mstatus.MIE B AZARIE
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