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C906 7 W HICRR SCFFPRIE RVEAFD 1504850, I RSCRRERG I nUT AR, I 32 AMIRSLY 64 (05 5
Ay, AAEM PR, PO BRI T B

% 3.2 P AAAT

WAESE | ABI #Fk | filiik

£0-7 £t0-7 T sl o 2 A2
f8-9 fs0-1 T ROR AR
10-11 | fa0-1 e 2 s YR ALIL
f12-17 | fa2-7 e 8

f18-27 | fs2-11 ey ey o
28-31 | ft8-11 Pyl Y e

PR AT 10 NGB AA74s 0 AR, A RFEAT A, MHRMHALE 3, (RN,
FE R BB 64 AL A AP AR 32 i, W 32 (L4l 1, BN PEUMOIERUEBE; A5
I 64 A0 AR 16 £i2, R 48 Ll 1, BN geEAREe .

ST AR L AT AT ] AN R A7 A BRI 5, dE i P A PRAR PR RE -

3.3.1 LA A ds e i Bc

T PR A7 BT S AT 2 [A) R BCHE % f mT DA V7 P A B R R 2 S . I A 15 8 28
1 :

o FMV.X.H/FMV.H.X 77 5200 A L5454

o FMV.X.W/FMV.W.X ¥ [ 25 fr SR L1852

o FMV.X.D/FMV.D.X 5 228 005 BE (L1598 4

M AR as — 2 / B/ RURG BE P W B 27 L A o, Bt s U S RO el as , B ARE
J T DAL i P X 28 A g 0 S o X RS A O A A

HARSE SV IHRNE X ASZ 5 A-f F 454 K%

3.3.2  AEPAAT IR —3

TF RLATAT f W AEAH A B B SRORS R . UK BE T AR A . LU ANTE IR SR A A £ R
PRAFRRRRAL, BOkT BRI SRR, BrRARR I nT LA DU R e 228 P R AT — b

PP I TCAE R BRI BT A A 2 AR I, BB s A A B A s g L ke
THITHEFE RARSAL A DX A7 LIRS BB, X e e S iE i sl E R P A
RARIUL AT A7 )RR L 1 — B
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3.4 RGPV

AT AL, ST PR P i A A e (R 2

3.4.1 PLESBRPE?F A2

C906 LRy RISC-V i LR MLE AR il A A 25 3.3 Fim

# 3.3: RISC-V IriENLas 2 il o A%

#iFk EST | A | Hiid

BLESE AT B A dn Al

MVENDORID Blgstsia H ik 0xF11 NS e e

MARCHID Hlsi - i 0xF12 A G5 AT AT

MIMPID Bl esi 0xF13 GRS T LRSS R e
MHARTID Bl - 0xF14 PLE R 5 N % G 5 2 A
BLESEE R SR L v A Ar ey Al

MSTATUS Pl s 0x300 Pl b AR A A A
MISA Ml s 0x301 IR SR WS R F RO R S il
MEDELEG Plas i s 0x302 PLEs A S i B A T 2 A
MIDELEG Pl s 0x303 Bl A o T 4 ) 2 A
MIE Pl s 0x304 BRSSO s 1 2 A
MTVEC Plast s s 0x305 B ) i L hE 2R A4
MCOUNTEREN Pl s 0x306 PR TR B i 2 e
BLESBGR S i A B o5 A7 3 L

MSCRATCH Pl s 0x340 PR S I I A5 & 1) FF A
MEPC Mot s 0x341 R e S R RV Et
MCAUSE Ml s 0x342 BLgs AR 3 = B R 2 A
MTVAL Pl s 0x343 BLARASE S o e  [o) R P A
MIP Pl s 0x344 Pl P W S RIS A R
BLESES R AR o5 AR ay 4l

PMPCFGO Pl s 0x3A0 PIEE AR PRI L B AR O
PMPCFG2 | g s eE] 0x3A2 P AR L A A 2
PMPADDRO MLt s 0x3B0 PN AR L 2 A O
PMPADDRI15 Pl s 0x3BF PIEE AR PRI BN AR 15
BLESBCR U BRs /vt 28

MCYCLE GRS w s 0xB00 HLsi=X R T Hide
MINSTRET Pl s 0xB02 PR ER IR TS 21T 5
MHPMCOUNTERS Pl s 0xB03 Pl 3

T ITkEE
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W YaRtEoy
#£33-4 kW
#r PR RS filiid
MHPMCOUNTER31 Gl Ew e 0xB1F Mot 31
LSBT B S L B 7 225 4l
MHPMEVENT3 PlLasti s 0x323 LSt S e A A e 3
MHPMEVENT31 PlLasi s 0x33F PLEs B e B 77 A% 31

C906 i R MLE A i A A 5 3.4 Fim

# 3.4 CO06 P ML B4 thl A A7

ik

EZET

WA A

filiik

PLE AL ES P AR &b e 9 A7 2 4L

MCOUNTINHIBIT | #Hle$tizliEs | 0x320 GIE N e IR
MXSTATUS PlgsiEs | 0x7CO PLEs Y RS A 74

MHCR Plasii=tiEs | 0x7Cl PR (1 2 AR

MCOR Hlgsiiis | 0x7C2 PSR (AR AT

MHINT Plasti s | 0x7C5 LB R B T e
MRVBR Ml s | 0x7C7 BLAS BT 07 ) B Bk A7 A
MCER HlEsitiRE | 0x7C8 Hleis L1Cache ECC Zif74%
MCOUNTERWEN | Ml 25 | 0x7C9 G PR RS 5 [ RE A A
MCOUNTERINTEN | #L###ztiE5 | 0x7CA BB e P b i R 27 e
MCOUNTEROF PlaEitEs | 0x7CB PLA R L3 AR A ATA
MHPMCR ML | 0xTFO BILAS AR 2 T 42 1 2 A
MHPMSP HlgiiEs | 0x7F1 LIRS SR e R L L e i [ o S
MHPMEP Hlgiiis | 0x7F2 Bl il & 4 R b 27 72
MAPBADDR Blasti=l i | 0xFCl HLg AR RS MEE R hE 5 57 2 74
PLESELX Cache Uiy g5 A a4l

MCINS MLasis | 0x7D2 HLEsEE Cache #5427 17-0%
MCINDEX PlLaEEs | 0x7D3 Pl Cache i) 25 | A 1748
MCDATAO Pl s | 0x7D4 Pl Cache $dE 3745 0
MCDATAL1 MLastiEs | 0x7D5 PlasisX Cache HH 74T 1
BLES XA BRSSP A e Al

MCPUID | LBt | 0xFC0 | AL IR S A

HRTFAEAR I E SCRITIRE, WS H M C-1 BRIz 4555 .
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3.4.2

L Y PRI S el oy fR

C906 H5LHLR RISC-V HnifE i ARG Ptz il e A 4 3.5 Pm

# 3.5: RISC-V AR N Pz il 2 fras

#k EZET | Aeteassits | ik

RN B S I 9 A7 21

SSTATUS B P | 0x100 e
SIE HBYUH PR S | 0x104 ARG PR T B R I
STVEC I P | 0x105 FEZR A ) A A A
SCOUNTEREN | #4/fl FistiES | 0x106 B PR RO B R AP 77 2
R P B S A7 47 25

SSCRATCH | #gHl st s | 0x140 ARG PR S a8 I R 45 AP A0
SEPC HYUH PR S | 0x141 AT R S B A
SCAUSE RGN PR S | 0x142 YU PSR T R
STVAL YU PR ES | 0x143 YL PR S 3 B R
SIP BT PBEES | ox144 YU PR T I RS A
N B MR 6% 17 241

SATP | BIUNPEES | 0x180 | RGO PUR AL R R 2 AR

C906 *h i MM PRI Ardr i 2 3.6 FR.

% 3.6: CO06 § g ) L il 2 A7

#Fs EZET | ettty | Mk

] P B BREZ P RIRVR ™ I 9 £ 3 41

SXSTATUS M S | 0x5C0 B P RS A A

SHCR G PR RS | 0x5C1 FEEZ T PR R 428 1 B A 7
SCOUNTERINTEN | #HH F#EE | 0x5C4 FEZT PR R h W R A AR
SCOUNTEROF FAGH PRt | 0x505 AL P s AR A 4
SCOUNTINHIBIT | #HH S | 0x5C8 FEZT PR S I A
SHPMCR B PEEES | 0x5C9 FERZ T PSR M 42 ) 2 A
SHPMSP MG PREEES | 0x5CA R PASE E f  EE A i P A7 2
SHPMEP R RS | 0x5CB RG] P A A S R FF A A
SCYCLE RN FPRREAES | 0x5E0 R PRI B

SINSTRET R RS | 0x5E2 G PR R R TR
SHPMCOUNTERS | B XS | 0x5E3 LT PR s 3
SHPMCOUNTER31 | #4¢H PBiiEE | 0x5FF AL P 31

BR SRR XFIThfE, WS H & C-2 280 P 2Xds4 5 4%
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W iR @ FsLF

3.4.3 BT A7 35

C906 H5LHLRY RISC-V HnifE e L B M S AR AN RISC-V AR A P AR XAz ] 5 75 35 B

% 3.7 RISC-V ARifE ] Pt hl A fr

#ifk EX T L el

F BT mi P o A7 a1l

FFLAGS MBS | 0x001 TS RRURES T AR
FRM MPEEES | 0x002 7 S iy AR FF A
FCSR M PEREES | 0x003 TR PR T A ae

P B8/ Vs

CYCLE P | 0xC00 iRl SRR E R E
TIME PR | 0xCo1 F PSR ) -4t
INSTRET AP | 0xCOo2 PR GR IR HE S B
HPMCOUNTER3 | A/t Hig | 0xCo3 P8R 3
HPMCOUNTER17 | it i | 0xC1F F PR s 17

C906 FH o e r i PR i AT A N 5 3.8 B

% 3.8: C906 "R P BLslh bl A 70
S L
BT R 2 47 2541

FXCR | JA/BtiES | 0x800 | PR R P R A

HAKZHAF A1 & SCRIZNRE, WS HF M & C-3 A P shl 5 4% .

3.5 SEibap

FHALRL (WAEHE S R FANR W) 2 AP — T R, (e R R Ry, SR A B
BE SR AL FRES e AT XL 2 W RO AL B . XSS WO F AR R O . 1R PITHE R PR R
%54

Srw AL PO BRI SR AR SR R AR, W] DAGRAF AR B M BTE TR, AEALBRARER AL B S
REAEBEER KA o S AL BRI E A PIRAS . SRR RERSAE UK IO BBl R0 2 PRk 2 S ) i 2%
BN UEAL PSR PIRES . SRHETESR R A LT, RIALPRERAESR SRR R R4, I PRAFIR ) 5
AR TR 1 ot o B EESR AR IR IR ATROR A, R B R A5 B IR A S P B,
TR INRERIIERATE, AL B S A PREE O 20 0 B AL T E TSR AR 4

PATERL AR B 8 1), AR A -
S—% MBS RIS PC 2] MEPC .,
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o R (@ FLF
St HUR A SRR MOAUSE, JET04F MTVAL ik 68 0BURHSRE . 175/ I 2

$=2: ff MSTATUS g ibriEAe s MIE fR77%] MPIE 3h, £f MIE S{EES, 38R

VUL Ry S S HT AR AR A B MSTATUS ) MPP S, G HLassiol (B Mo
i AL IR ) -

SBI: R MTVEC fPRgEE ARG, B2 RE IR A Dk . PR 55 R P R S — 4%
FATHRIAAT, AT R AR .

C906 B RISC-V FRifEf) s ) 820 2 3.9 PR,

% 3.9: FEE AR R i
ik

AR

AEZ PR b
PR

HLATE A H T

KL

R AT I 4
PR

WL 25 H b
AR

B PO B
il

HLAFL SR 7

P B L D0 T CRNIC PR BRI )
PR

AL

Bag i AR
EEIE 5

PR
INERFE - AEXSFF 5 ) 57
InERAE Vi R
TPl /R TR AR ST 7
it/ TR VT AR
PRI R
B PR
il
HLATE IR T
UG B AR 7

FikrARic

e
=t
i
o

=

@OO\I@U‘»&C\D[\D»—*O\W;HHHCQOO\]OJU‘%OJ[\D)-‘O#[H
Vol B\ =]

—
o

—_
—_

(=3 Nl Nl Nl Nl Nl Nell el el el el Ies il Res Bl BN B BT B B S N e el e e

—_
[\)
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W iR @ FsLF

#39-4: kW
Tk AR IC SR i
0 13 InzEdE 2 U A R
0 14 PrE
0 15 A/ R TFH8 2 DU R
0 =16 PR

2[RI K A P W SRIN U B 5 - AL T > LA Tl > PLERBTT g
Wr > PN P RSNR T > BB PR R > PO PRI > PEREH I B .
r, HLERAS SN T WA PR AN i By PLIC (LR8BI, Frd S IbE PLIC PR HRSES
b PLIC $EH 3 A7 o

KA SR W, HAENLS B, PR T8 pe 3] MEPC, FHRHERH B HTH MTVAL,
A E g R T, MEPC BN~ —% 489/ pe, MTVAL {HEH 0. AR 74, MEPC
Bl R T S pe, MTVAL AR S5 RBBATHERT, & 3.10 R bLasiisng i s 5w, MTVAL
(S B -

2% 3.10: S KA MTVAL (5 35

SRS | AHWER MTVAL S {H

1 BURL U MBS R A A 7 100 1) R Db

2 LS i q2

3 T R S 0

4 INEAE AR T U7 ) 75 N 17 4 R AU

5 NGV A R LR SCHRE

6 APl R TR ARNSF U S0 | 76/ 5T D5 G R S ik
7 Al IR TR R E | W SOER

8 R A 0

9 FEUN PR ) 0

11 HLATL IR 0

12 B2 DU B R YRCHE U7 ) ) R AUk

13 TNz 2 VORI A R TNz 1A 1) RE AU ik

15 TPl R TIR L TIAR T | A6/ T A R sk

R MR R i PMP BRSO, MTVAL QA7 A7 R RE AL 407 A i 57
PR e [ B g I S50, MITVAL GRA7 A7 ) Bk«

C906 SZRps AN Wi P g b, (Delegation) o FEAZE ] P A L 7 i i, Ab B A5 2E0) 6
BIHLARER IR, BRI L v AL B R PE RER 2% . Delegation AL Sz 170 B r WAL 5 7EAG R T oAb
o e, ALEEUT AR 57 A3 Delegation 4554, AAEHLAMRAI Y. . ALEAEANS Pl . HLaEst
BAPERWT. MLASECIT IR T WA SR R B T PR R, HoA T ] AR P R SRR T s
MR, o AEAL AR AN 5 B3 20 1) A

TEARZR ) R PR S T b B A 45 6 2 CFI TR A S o R B g h A e, 2B
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WA AL, SR AR R i A I A 2l . 0 TRl B B v I A0 5 S e AR R g i, B

B PSR AL B AT AL

3.6.1 {FNBINREA

C906 i x{HICREM RISC-V #iifE, fe%¥ ANSI/IEEE 754-2008 7% mibiff, SCRFPAGIE. FAEEEAIIUN
JETF Rz Bl B 3.2 Fras, Horh SR R U BT 64 (0P A AE AR 32 7, 5 32 (IR B4
AL, B SPCEEAREAE R R R AU 64 (007 AT AEaR AR 16 7, w5 48 fIfR%4h 1,

3.6 Hiwka X

YA P
63 32
11 ... 11
BF16
31 16(15{14 0
11 ... 11 S Exponent Fraction
63 32
11 ... 11
Rk
31 16i15{14 1019 0
11 ... 11 S Exponent Fraction
63 32
11 ... 11
Lib s
31:30 23 122 0
S Exponent Fraction
63|62 52 |51 32
S Exponent Fraction
AUKF
31 0
Fraction

Bl 3.2: P AT A T R RS K

3.6.2 RRUEAL X

AR R OLRHE, A B 3.3 .

N

RE R AT P RR B B R/ N2 93

s AAARFS TS 1K 5.

Fog Ay M B e R 124
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163bit Sbit |7bit  Obit]

\ 5555555555555555555555SS [s bye  |noitie
\ 000000000000000000000000 [ byte  |RsvEws
163bit 16bit {15bit obit]

\ 5555555555555555 s Halfword [y

\ 0000000000000000 [ Halfword |3
63bit 32bit |31bit Obit |

\ 5555555555555555 [s Word |zt

\ 0000000000000000 [ Word | T
163bit Obit |

‘S Doubleword |a{ﬁﬁﬁlj

‘ Doubleword | T

& 3.3: B EAn P R B A% 2
3.6.3 J/phin

PAVANY P D e R € e el i MR DI B K| RS S e €3 &b 7B U F e DL N VA GBS SPN Rt
HOhEF AT W BN AR s R SR /N /N s =X 1 3.4 B

A+7

Byte7
Byte7
Byte7
Byte?7

A+6

Byte6
Byte6
Byte6
Byte6

A+5

ByteS
Byte5
ByteS
Byte5

A+d
Byted
Byte4
Byted
Byted

A+3

Byte3
Byte3
Byte3
Byte3

A+2

Byte2
Byte2
Byte2
Byte2

A+l A

Bytel |ByteO
Bytel |ByteO
Bytel |ByteO
Bytel |ByteO

Double word at A
Word at A

Half word at A
Byte at A

Bl 3.4 NAFH IR E

C906 (LS FRp/Ntisl, SCRAARIEAMDRY 2 BEHIREEL. A48 2 BRI 18 BT DA SR X R 7E A 17 o
(load/store $§4-), AT AR EAERG S #2fEH (index operation, byte extraction). #, f§4H 64 {75
TEBL, 77k 64 fighR.

3.7 WAFER

C906 SCHEPIRINAFAFARRAL, 43 32 NAF (memory) FISME (device) (H SO fiZ[X4)). HH1, memory
FARPERE % (Cacheable, C) #E—44 A EENATE (Cacheable memory) FIAT] FZENTF (Non-
cacheable memory ). device 2B 4E SR ARVFEMLPAT , FIIL device —E A AT HZE M@ . device R
P2 247 (Bufferable, B) 43 m 24745t (Bufferable device) FIA W Z174M) (Non-bufferable device ),
HAT AR slave SUVFAEFAS )7 S BER W S W B 5 AN 47308 A TEMR & HIE S 58 U5 A4 1R
[5 55  .

3L SR T A ARG R DU o T e P P T A AR 2

L AT RS HE AR BB N0 R LB U MMU 5, Mk 50 6 2
sysmap.h SCHFAI%E LAE . sysmap.h & CO06 3R MERCE S, KPR P IFRE, T A
IR SRR, i SUR LB TR, Mk RIS AE L 8.
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W iR @ FsLF

2. AEFTA UEAT REA LAY PO 24 R O - ARPLATSEURR . MMU FTIT I, ki 0O s A
PIRPICE 750 sysmap.h SCPFRT CI906 7E pte HH A TURIE M. (8 HBFFECE D7 U T C906 4
JEZFfrd MXSTATUS i) MAEE SA9(H. 1R MAEE (600 1, MUk s s b xhh pte sy
JEI TR EE . SR MAEE $8({E>5 0, Huhkr Wi @kl sysmap.h BiE .

% 3.11: WFFREIA %

WAFI so|c|B
EE LR
ATRZNAF |0 [0 |1
REZZIN 1 ]0 |1
A |1 |0 [0

sysmap.h SCEESCRERT 8 NN FEHBIE SR E R e, B 1 (DA 0 2] 7) AHbhkZsdE FR COR )
%2 SYSMAP_BASE_ADDRi (i M 0 % 7) X, Hlik R (£7) f1 SYSMAP_BASE_ADDR(i-1) &
X, B

SYSMAP_BASE_ADDR(i-1) <= 45 i M2 [ Hbdik < SYSMAP_BASE_ADDRi

% 00 MHubEE B R RE 0x0, WAEMIEATE sysmaph SCHBRER 8 ANHLhk X [E] Yk JE
2R N Strong order/Non-cacheable/Non-bufferable, &tk 2s[a] AR E 4KB %F5%, HILE
SYSMAP_BASE_ADDRIi 5 (12 ihk v 28 7.

PEAESE 11 A 0 B 7) bk R AR R R H % SYSMAP FLAGI (i A 0 3] 7) 3, JPEriHE
i 15 3.5 PR:

4 3 2 1 0
Strong order Cacheable Bufferable

K 3.5: sysmap.h k@M%

TR IEAE sysmap A TR BB IR CLINT Fl PLIC il 2303 B WA 1AM .
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BME A%

C906 ZFf RV6AGC 54 tdedy, FHAEILELAl 3R T H E A8 4. C906 11544 A L
PR DA ELR G, BR T3 PR B Z AN BT CO06 H 45 2 4R 7 BAEAL el RS F A7 s
(MXSTATUS) 4TIHy g S MifE (7 (THEADISAEE) A fRIEHMA, HMHIITIE Sk ARAE SR

R

Y o

4.1 RV64GC {4

AR LENG T CI06 LK) RV6AGC 544

RV64GC(RV64IMAFDC) $5 L AfRARER B AR 048 (RV64D), FeFRiEIOHE (RV6AM), 1454
5 (RV64A). BRSEERE SIR4E (RV6AF) . BURSELF mifE 24 (RV64D). E4ii44E (RVC).

4.1.1 RV64I #rifg A4

RV64I /2 64 (rEEARERHE S Hirp RV64L BEACRE AR AR I RE T LA DA TR SR2 :
o AL

o WHEERS

o Bfifis

o HEHES

o Hlnfetmn

o B S

o WIFAFIUES

o AR
o RIIFEIES

o SEHERMEES

o FIIRIIRER S

19



@ Fs15

s HRAE
F 41 BARS (RVI) $545%

154 ik S | Bt
mpkikda%
ADD EEERREINR i 1
ADDW 1% 32 AT kT2 1
ADDI BRSLRIEONETE 4 1
ADDIW 1% 32 A S BIBomE g4 |1
SUB AR5 WIE G2 1
SUBW 1% 32 CIAFH5 LR S 1
RIS
AND e VACE (22 1
ANDI AL S DASE R 1
OR E A (R 1
ORI ST RPEE B 4R 4 1
XOR EV/Q VAL I =R 1
XORI BV B e A R 1
B4
SLL BHARIRS 1
SLLW 1% 32 T ARG S 1
SLLI SLEVECE A RS 1
SLLIW % 32 (iSr RPBZ i A R 16 4 1
SRL PRARIES 1
SRLW ik 32 AL 1
SRLI AIE el v ey Zisies 1
SRLIW % 32 (S RIBOE A FE 4 % 1
SRA BARGLHIES 1
SRAW 1% 32 AECHR 4% 1
SRAI SLHIEEAR GRS 1
SRAIW 1% 32 sz BIBURRCH #4162 1
(B8 i R
SLT HRS B/INT BT S 1
SLTU TAF 5 R NT B2 1
SLTI ARSI AL DT EAES |1
SLTIU TAFS S AU N E RS | 1
b e
LUI A B e 2 1
AUIPC PC iz R4 4 1
5 kAR A
BEQ EEZ e 1
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AU e S
Fal-2L bW

BNE N L FGS 1

BLT HRFS/INT 364 1

BGE AFSRTETH RS 1

BLTU TAF 5 /N T 8% 1

BGEU TAFS KT T 50 4684 1

JAL BT RT RS 1

JALR AT TR IR S 1

AR A

LB B2y R nkig S Cacheable LOAD: >=2
Cacheable STORE:1
Non-Cacheable
ANE JE

LBU TAFS Y FAT a5 4 [ I

LH AR 7 Eds 4 [

LHU TAFSY B mads 4 [ I

LW AR R IMEE S [ I

LWU TS T mEds 4 [ I

LD Bz g 2 [ I

SB TS [

SH FFLFEFE S ] I

SW FAHIRS [

SD PE e EisRes ] I

Pl 5 (2 B MR 4

CSRRW VA A AR S 1A RS FHZE AT
ANSE JE

CSRRS P AR E AL RS Il I

CSRRC P A LR IE S [ I

CSRRWI M AR L AR S 1434464 | Wk

CSRRSI Pl A AL RV BCE %484 | [k

CSRRCI AR IS B5%164 | Wk

KT kEH 4

WFI ERN R S | R

S BIRA

MRET PLE A S 1k [l 4 4 PH 2T
AE JE

SRET AL PR R el 4 [ I

Fesk O fEdR A

FENCE | fPfk LA S | RE
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s fRAE

@ T

Fal-2L bW
FENCE.I iR lACIES 2 (= he PH ZEPHA T
RAE
SFENCE.VMA FEU N AEIR] 245 % [ I
ECALL R RE S 1
EBREAK W s 5 4 1

EARFEAULHANE L, ESH M F A-1 1454 K&

4.1.2 RV64M FEZ:s44%

2 4.2 2 RV6AM TR[51454 .

& A2 BAGRIRIE (RVM) 4540113

AHFE | 4R AT HE Fif
MUL AR T RIS 3/6
MULW 1% 32 (AT RETGL 3
MULH AT LI AL 2 3/6
MULHSU | A5 455 FER S M54 | 3/6
MULHU | 5 RERE 1§ 3/6
DIV AR5 RERL 5-36
DIVW 1% 32 A TIRESE S 5-20
DIVU TAFT RS 5-36
DIVUW | fik 32 (i EAF 5 BRiETE 4 5-20
REM A FHRTES 5-36
REMW | fik 32 (i fF 5 HURTES 5-20
REMU TAFTHUR T2 5-36
REMUW | ik 32 i EAF5 R TE4 5-20

SRS RIS, B F A-2 M i34 RiE
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s fRAE

4.1.3 RV64A J 1544

%43 RS (RVA) $59415%

@ T

E(ER e 2 R 1P PATHE i}
LR.W TR 52 P W2 KRR T.
LR.D WEE TR F5 4 AR BT, FE IR ANT]
SC.W FHRATAAEE 2 T
SC.D XSRS

AMOSWAP.W | % 32 {iiJ5i 7 A& #efg 2

AMOSWAP.D | &t sd

AMOADD.W | {I§ 32 fiiJ&-F 44

AMOADD.D JEFIMEAE 4

AMOXOR.W % 32 7 T S Bl e 2

AMOXOR.D e i A e SR

AMOAND. W % 32 7R 5154

AMOAND.D R ASE R

AMOOR.W 1 32 frJEFHf s 4

AMOOR.D JE A 5 HE 4

AMOMIN.W 1% 32 ()5 1A 15 B/ METR %
AMOMIN.D JE G155 B/ METE 2

AMOMAX.W | % 32 fJE F A5 B A4
AMOMAX.D JE AR B RAE A5 2

AMOMINU.W | 1% 32 {75 T T4 5 B/ IMETE 4
AMOMINU.D | JEFJAF5 B/ MEFE 2

AMOMAXU.W | 1% 32 fJ5iF 455 B KA 4
AMOMAXU.D | JEFIAFS B KAEFE4

HLASEOUIAGE X, WEHH R A5 A J54 A0

4.1.4 RV64F Ykspetg s

AT BN G R BEF AR

HURS I AR SR

o BRI
o FRFHEAES
LICIHES TR IRy
B &R

WL BEAAR S

TIRERT A2 DA 284 :
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o WIFAFHETES

o FREIHRS

F A4 PRI AL (RVE) 154913

154 ik ESED EXGas

BEARA

FADD.S FRORE BRI U 2 3

FSUB.S FORG BT R TR 2 3

FMUL.S BN BEVF TR 2 3

FMADD.S RS FETF RO B INdE 2 4

FMSUB.S UK REVE TR B AR 2 4

FNMADD.S UG 7 e R IR B 4 2 4

FNMSUB.S FPORS B2 V7 i T 2R £ 5 4 4

FDIV.S HORS BEVF R BRiE AR 2 4-17

FSQRT.S HORS BE TR S T 164 4-17

EARS

FSGNJ.S WO B0 AT S TEA TR 2

FSGNJN.S FORS BE I A5 U TE AR 2

FSGNJX.S HORE BE TR AT B E AT 2

e R

FMV.X.W BORS BEVF A%k 4 4 3

FMV.W.X BRI B AR 2 3

B g i

FMIN.S HORS BEVF i U/ IME T 2 3

FMAX.S RO BEVR S U KB AR 4 3

FEQ.S FURS BT S LA S5 45 4 3

FLT.S HORS BEVE i LN T84 3

FLE.S FURS B S LN T S T84 3

WM iR 4

FCVT.W.S HORS PR SR A A5 B A | 3
4

FCVT.WU.S RS BE VR MU AT S Y | 3
/T\(,\

FCVT.S.W AT BB 40 i BAORE FE IR AR | 3
/?\\

FCVT.S.WU TCAF 5 B R ARG BE VR R | 3
é\

FCVT.L.S FRE BEVE S A AT S KA | 3
54
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37 & 5T
W A @ FsLF

FA4-4 BN
FCVT.LU.S FORS B U AT 5 KB AL | 3
152
FCVT.S.L ARG KBRS RS R | 3
52
FCVT.S.LU TEAF 5 1B B AR R BE T A | 3
e
NAEAERRR 2
FLW HORG FETF Rk dg 2 Cacheable LOAD: >=2
Cacheable STORE:1
Non-Cacheable
AE J
FSW FRORGBEVF AT 2 [ |
TFRE RS
FOLASS.S | MR A SRS E

HIRIGSUIIAE L, WSHMF A Fi55 A5

4.1.5 RV64D XSRS E

AT B GROR RETE TR
KURGVE TR AR 2 BRI D RE T DAJ 9 AR 282 :

o ZHIES
o FFEHATES
o Ffemite S
o LIRS
o Kl HE S
o WAFAFIETE 2

F 4.5 BUEEF A (RVD) 154413
R4 ¥Rk S B
BERA
FADD.D RUKS BE 7 s I8 4 4
FSUB.D WO B2V S 8582 4
FMUL.D WA LT o i35 4 4
FMADD.D WG BE 7 i e g 2 5
FMSUB.D RS P77 15 T 245 2 5
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45— 4 W

FNMSUB.D UK FE 7 5.3 B IS 4 5

FNMADD.D UK FE 77 5 3 B2 03U HE 2 5

FDIV.D MUK P R Ae 2 4-31

FSQRT.D MRS BT a5 464 4-31

FsEARA

FSGNJ.D MUK FEF AT S EASE 2 3

FSGNJN.D XURG B AT 5 U TE AR S 3

FSGNJX.D MR R4 5 7 BOEA TR S

B fbima s

FMV.X.D WURE BEVE SR IR 48 S 3

FMV.D.X MUK FETF BB AR % 3

B R

FMIN.D XURS BE I s U/ IME TR 2 3

FMAX.D UK FE 7 s B KB AR 2 3

FEQ.D UG FE 7 A LR A S 48 4 3

FLT.D UK BEVF s LB INT 54 3

FLE.D WK BEVE U BN T ST R4 3

BAn R AR A

FCVT.S.D XURG B 17 R A0 B HORS BE TR R | 3
é\

FCVT.D.S FRUORE BV S AR AORS VR S HE | 3
=

FCVT.W.D UK B2 V7 e 40 A 775 B8 | 3
2

FCVT.WU.D UK 277 S e 45 R O AT 5 80 | 3
é\

FCVT.D.W A BB UBOBURS FE 7 9 | 3
/?\

FCVT.D.WU TCAF 5 BB OB V7 4R | 3
é\

FCVT.L.D XURG B AU A A5 KB AL | 3
e

FCVT.LU.D BN FE 7 U A A 5 K B A | 3
54

FCVT.D.L AT KB R OB U R AL | 3
i

FCVT.D.LU T KB R OB U 7 AL | 3
ik

WAEAEBTR A
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s fRAE

F45-4

FLD WURE BEVF s #8452 Cacheable LOAD:>=2
Cacheable STORE: 1
Non-Cacheable
AN E JH 3]

FSD KOG TR AT 2 [ L

TFRE RS

FCLASS.D | R BT A SRS E

BARFEQUHIAE X, WHSE M % A-5 D 454 RiE

4.1.6 RVC JE4iis4 1

AT EBENE 16 (MiEFHTES .

RS AR A R DA 22 :

o LGS

o BEHBEES

o BAfEL

o Htehtn s

o B

o SLRPEUmAZ AT &
o HAREFIRSG S

* 4.6 B4 (RVC) $5951%

154 ik S EXn e
Ik ikaR%

C.ADD EERiR=Y) INiisaes 1
C.ADDW 1% 32 LA INEFE 2 1
C.ADDI EER e IS R 1
C.ADDIW 1% 32 AL BIBmEE g4 |1
C.SUB AR5 IR R 4082 1
C.SUBW 1% 32 AR5 AR L 1
C.ADDI16SP 16 £5 7 BRI ek e £ 1
C.ADDI4SPN 4 A5 ST BRI SRR FRETAH 1
ERRERA

C.AND B !

T ITkLE
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AU e S
F46-2 LW
C.ANDI YA €A R 1
C.OR E D (R 1
C.XOR e R EHE 2 1
BARA
C.SLLI SLEVEOR AR S 1
C.SRLI SEEPEE AR S 1
C.SRAI LRI ARG TG 1
Gk T
C.MV G TS = 1
C.LI A S BB 16454 1
C.LUI (IR IR ¢S S F R 1
S REERR A
C.BEQZ FETENHLI_S 1
C.BNEZ RNETER AL 1
C.J Te& A BT % 1
C.JR AT LS S 1
C.JALR Ak TR S 1
o PP B R AR LR A
C.LW IS Cacheable LOAD: >=2
Cacheable STORE:1
Non-Cacheable
AE JE
C.SW AR [ I
C.LWSP THERIM BG4 I I
C.SWSP FHERRAF TGS NS
C.LD BUF Mz 2 ] |
C.SD XEEAEAEAE S 7] I
C.LDSP XU HER N 848 % [ I
C.SDSP MFHERRAFAE TR 4 [7] I
C.FLD UK B fn #5482 [ I
C.FSD XURS BEA7fiti 15 4 I |
C.FLDSP XURE BEHERR A4 2 A
C.FSDSP UK FE AR M 8045 2 [ I
FEBRARA
C.NOP b 1
C.EBREAK Wr i 2 1

HARFEAUHRIE X, EEH W F A-6 C 154 RiE
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4.2.1 Cache 54 14

4.2 LR 2

2 4.7: Cache 184513

Cache 8414 | 52k AT AE I
DCACHE.CALL | DCACHE %44l £ $5 4 TR FE
DCACHE.CVA DCACHE 3§ g Huhl 3% i 2 i 5 4 ANTE JE I
DCACHE.CPA DCACHE 5@ Py #ihl i k22 50 45 4 ANE JEI
DCACHE.CSW | DCACHE #55% way/set 1§ HE3I54 o Em
DCACHE.JALL | DCACHE Joa4&i##Emie 4 ANE SR
DCACHE.IVA DCACHE #g5& gl Joai i 45 4 A JE I
DCACHE.IPA DCACHE 5@ ¥ bl o i 15 4 ANTE JHI
DCACHE.ISW DCACHE 85 way/set ToAF20454 AN E JE I
DCACHE.CIALL | DCACHE &£ #BIERII TLade 4 ANTE JH I
DCACHE.CIVA | DCACHE #§7& FEU b3S IER I e 2 | A e
DCACHE.CIPA | DCACHE #5/& ¥ BEHbNEE NER T ToRdE % | A& i
DCACHE.CISW | DCACHE $&E way/set J§ERI L8354 | A& Eim
ICACHE.IALL ICACHE TGk 4510454 N
ICACHE.IALLS | ICACHE J & LRl & ihEmiis 4 TR JE 1
ICACHE.IVA ICACHE #87& ik To R 148 % ANE JHI
ICACHE.IPA ICACHE #§ 7 ¥y ibtit Jos R 15 4 ANTE JH I

4.2.2  [FBR4A T4

BRFEASIHAIE X, WS H W F B-1 Cache 154 Kk

* A8 PR T

Cache #54-T4£ | 154HE PATHE IS
SYNC BB AFE ]
SYNC.I RIS | A

HARARQUHIRE XL, WSHMF B-2 R F 445 A5 o
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29



CHLE RS

4.2.3 FARBFEHRSTH

% 4.9 HARIBRMSE

e | A | st
kAR

ADDSL | FFfgabiimes % | 1

MULA | FRE g4 3/6
MULS | FeZiifs4 3/6

MULAW | 1% 32 fgeZ g4 3

MULSW | ik 32 {3 Hidi 4

3
MULAH | 1k 16 {7 Z g4 3
MULSH | fi% 16 {54 3

PifsiRs
SRRI A LIRS 1
SRRIW | ik 32 (ifEHAFHES | 1
325 i

MVEQZ | #fiaeh 0 feikfgd | 1

MVNEZ | #FfiaedE 0 fRikis4 | 1

FLRHESRIRGE L, HB%M R B-3 5 Am 55 K%

4.2.4 iEfERA T

% 4.10: iR

AT | o b EXEE
PLERIER A

TST Fedsh 0 MiKFE 4 1
TSTNBZ | 45k 0 454 1

REV FATEF RS 1
REVW % 32 AT Bl F a2 1

FF0 Pk 0 5% 1

FF1 Pk 1 4545 1

EXT AR IE SN PREPAT O Ee 4 | 1

EXTU AAFARECA I EY A2 1

SRR BIIRGE L, WE%H R B3 (HFe A RS .

@ T4
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4.2.5 Arfiffia4 T4k

411 PR

@ T

FEftTe % ATt

FLRD T AR AN T I 3 e 4 Cacheable LOAD >=2

FLRW ey ey 2 IVAS Y |- Eisaea NonCacheable A J#] ]

FLURD TP AR 32 DRI I 5 4

FLURW TS PP 32 IR M EAE S

LRB AR NAF S ALY R AT AE 2

LRH AT S R mEk g &

LRW A eE Ty AN VE N =) |E % o

LRD AT TN g FE 2

LRBU WAL BY BT MBI 2

LRHU TSSO EY IR 2

LRWU TR AL B R I E T 4

LURB ARG 32 IR AATS ALy R T N &
54

LURH TR 32 RIS A0 ek
i

LURW ARG 32 IR AIAT S ALy R -8 48
%

LURD TR 32 MR AR I8 2

LURBU AT 32 PR ALY BT INEFE 4

LURHU AR 32 RSN BY AN E AR S

LURWU ARG 32 PRSI Y BTN EFE 4

LBIA POy AT I B HLhE 5 348 4

LBIB Fe bl BRSO R AT EFE S

LHIA POy e s B i b 5 3445 4

LHIB E bk B IS AL R ma s

LWIA TS R n A ik 5 345 4

LWIB FHiht B TS0 R M E 4

LDIA FFSOLY RACE I L L hE 5 3484

LDIB Febhk B ISEFFS OL RAT INEdE 4

LBUIA Y RFAT I AL {54

LBUIB EHuhk BB A EdE S

LHUIA TP RN AL {14

LHUIB SaiNNS i s Sy | EE i E R

LWUIA TR F A H HE 84

LWUIB B SMIMER: =i oy) I E R iR

LDD XA TR NS S o> HWiZk load $fT

T ITgkLE
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37 3L 51
WIS A @ F45

F41l -4 b

LWD P L) AU s N g 4

LWUD T R A A T MBS

FSRD T S AR AR TR 2 Cacheablel
FSRW 7 M AN E AR 2 Noncacheable
FSURD TP PR 32 B FEETRS | N AW
FSURW TR BRI 32 R AR 2

SRB e 5 AAS VR i h R

SRH AL AR S

SRW AT AL FATAE TS

SRD AN AT 2

SURB AN 32 (IR AL AR 2

SURH AN 32 (IRE LB F AR 2

SURW AL 32 RO FAEAE TR 2

SURD ARG 32 (LIRS AT A TS 2

SBIA FATEE AL T84

SBIB Bl B SRR S

SHIA NEAEA b hE 3 4

SHIB FeHbbik F R E AT S

SWIA TR [ 4SS

SWIB Bk H A 2

SDIA XUFAF A E L 3 F5 4

SDIB Fe bk B IEACEAERTR S

SDD XEFAF A AR 2 Pror W5k store P47
SWD XA 32 PLAEHTE S

RLRSSSBIIRE XL, HEHM R B/ B84 AE

4.2.6 CERPEFRIRS TH

F A12: RGP IR

R4 ik S0 | puaiaEnt
EERA

FADD.H 2P B U R 2 3
FSUB.H PR SE R 2 3
FMUL.H N BT S TVA TR A 3
FMADD.H KGR SRR AR 4
FMSUB.H NG T S T BRI AE 4 4
FNMADD.H NG L R R L 45 4 4

T kL
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£ 412 -4

@ Fs15

FNMSUB.H N RE T S T BRI AR S 4

FDIV.H PG R VAR S 4-11

FSQRT.H KGR SRS 4-11

AR

FSGNJ.H PR ST TEATE S 3

FSGNJN.H PG REVE AT T BUSOEA TS 2

FSGNJX.H PR REIE AT S REEATE S

Gk T

FMV.X.H R BRI IR RS 3

FMV.H.X R O RE Y RE T (v (R 3

B i TR

FMIN.H R RE TR B IMEAE 2 3

FMAX.H NG BE TR S U B FE 2 3

FEQ.H NG LR i LU S5 48 S 3

FLT.H NG LR L BN T RS 3

FLE.H PG REVE RN TS T84 3

BRI R A

FCVT.S.H N R T AU A B ORGSR 3

FCVT.H.S BRURE BRSPS BE TR S 4 3

FCVT.D.H NE T S A SR B 7 5 46 4 3

FCVT.H.D UG BT s 0 PG FE T 2 3

FCVT.W.H 2R R AT A RS B AL 4 3

FCVT.WU.H NG VT I T S R AR S 3

FCVT.H.W BRI R IR S S 3

FCVT.H.WU TCAF 5 B RS BE IR TR 2 3

FCVT.LH NG FEVE R A TR KB AR 4 3

FCVT.LU.H NG B IR SR U S KR AR 4 3

FCVT.H.L AR5 KBRS PR T S T 2 3

FCVT.H.LU TCAF 5 KRB 4 JN A BT A 2 3

WAEAETiBTR A

FLH ApE VR S E e S Cacheable LOAD: >=2
Cacheable STORE: 1
Non-Cacheable
AN JE

FSH NG VT R 2 Il

TR RIS

FCLASS H R RS 3

AR SUHIRGE L, WSF M & B-5 4705 L1545 K98 .
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Hhw N

5.1 MMU K%

C906 HEMI A 7EE5 T MMU (Memory Management Unit) 3675 RISC-V Sv39 RINTERS:, HufeE
SR Mk AR ORI DT B

o MBHBEEHL: KR RIE B bAE 39 (7 EE RN 40 (i P

o GO PRY: 3 TR T )RR TS P TR SRS R A TR

o WMBYEARL: PRHhbE I, RS HbhE, RO XS Vg, RGP

MMU F3H| A TLB (Translation Look-aside Buffer) 3528 idhfE. TLB ¥ CPU PifEr{# i g
WHHLVE A, ki d TLB drig v @, P i Uk Frowt 57 gy Bl . MMU SR P9k
TLB, %%~ uTLB(4> I-uTLB #l D-uTLB), 5 %4 jTLB. uTLB A& AHEZEM, 55 20 350 (10
AT 10 4~ D); jTLB NFiFE B RAM, HEHEH 22 256 R,

5.2 ZiFERI b Fe 15

5.2.1 MMU g5 758
MMU 4% il 5 A7 a s SA RO G PR Las e

5.2.1.1 MMU Huhl#4#%(#%s (SATP)
SATP >4 Sv39 #IER) MMU 5| 254745 o

63 60;59 14 {13 32

Mode ASTD

31 2827

PPN

E 5.1: SATP Zifresiiiif]

34



W LA A (@ FLF

Mode - MMU Hih| HHiFRik;

2% 5.1: MMU #iihk #5450

Value | Name | Description

0 Bare No translation or protection

1-7 - Reserved

8 Sv39 Page-based 39-bit virtual addressing

9 Sv48 Page-based 48-bit virtual addressing

10 Svh7 Reserved for page-based 57-bit virtual addressing
11 Sv64 Reserved for page-based 64-bit virtual addressing
12-15 | - Reserved

24 Mode 2y 0 B, MMU %BH. C906 H 3 #: MMU A Sv39 Wi,
ASID — % ASID

PR EIREFRY ASID 5

PPN — @ifk:mIi PPN

S —RELF AL 9 PPN

5.2.2  HuhbFeH i

MMU ) 3= BT B8 25 i LI 5 46 A Py bl o A TAH B A AR A A, AR il RS 5% 22 RTAH B A
B RGO . AT ML RGBTt . CO06 RIS =S R I S e T
SRR 5 IR0 FH AR Y AR B A 5 T A0 5 R 0T R 3 2 =2 e E M hE A B 1Y
FUBRIEM: s DI 55 =20 01 3RA5- 3 S Z Wy L AL FIAH B A R B e . B — Gy )9 7T REAS- B e A R P B kb L
B0, RIS VPN 47 27-bit, 44— 0-bit i) VPNE)({VPN[2],VPN[L,VPN[O]}), 0
FIGEFI—#5r VPN JEFTE] . W VPN(2)>VPN[I]>VPN(0]. 4T # KNy 4KB/2MB/1GB i,
TS IR BN 3/2/1 %

T BUFRMFRINZS (BRI h DL 5405 3 i o B L FIAR B A BR S M) %471 TLB Py RAI
HohbFede, TLB (g 5—4 uTLB 73 14 By, 5908 10 A3, 2 TLB
ViHs 5B 4% JTLB $898RIN , Pk dlmiik.

#r uTLB ZLE NS5 jTLB, 77 jTLB #—3F4h, MMU N4 53k Hardware Page Table Walk, 1Jj1H]
WA 3] e 2 A e e 25 0

5.2.2.1 GiFLEK

TR T A TR TR A DU B e 2 TR EE B, a5 4 5.2 Frox.
PPN — yi&¥yaiibt
PPNIi] 73 AR =5 Bt b i) PPN AE
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63{6261{60/59{58 38 {37 32
solc |B | - - PPN[2]
|
Sec
31 28127 19118 1019 81 7! 6 5/ 41 31 21 1] 0
PPN[2] PPN[1] PPN[O] RSWID |A |G U |X |W |R |V

5.2: TUFREEHIEH

RSW — Reserved for Software

FF 0B 45 A S LIURITAER L. default g 27 bO.
D — Dirty

D {2y 1 B, RIIZIUEEHILS .

17 b0: MH RS /AW E;

17 bl: ¥HINEEWE /5.

BefifE C906 E’Jﬁﬁ@iﬂ, 5 W EHERM. 24 D A2 0 i, XIER TS ERES A Page
Fault (store) ¥, MWAEFH I PRCE D AORAEFZ T @1 E A8 S /W SHYE L.
BN AH 0,

A — Accessed

Ay 1B, RBRETORUIN . O 0 MR, RHE TR £ % Page Fault
CuF R T2 20) S BRFZIE R 10 %R0 0.

G — Global

SRR, AT AT AR S, AR AN 0,

17 b0: Sttt RS ASID A4

1’ bl: LETH,

U — User

M PR, %A AN 0.

17 b0: PRI, 4 BT, page fault 529
17 bl BT

X+ gy W ouf%; R ol
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7 5.2: XRW FUFR L
Meaning

Pointer to next level of page table

Read-only page

Reserved for future use

Read-write page

Execute-only page

Read-execute page

Reserved for future page

N N N e B =Rl =N ==l el 24
»—l»—lOOr—\»—lOOE
—lo|l=|o|l~|lOo|l~|O|x

Read-write-execute page

B XWR URRHS 2% Page Fanlt 524
V — Valid
TP TE AAF 2 ST, Ui —A> V 2 0 B ITTE, ik Page Fault 5. %100
5 0
17 bO0: 1] OB B 5
17 bl: MHIHE > HLAS
C906 ™) v stk an
SO- Strong order
FHT27R NAERT U [ L frg 2K
1’ b0: no strong order (Normal-memory);
1’ bl: strong order (Device).
BRI\ Z no strong order.
C — Cacheable
17 b0: Non-cacheable;
17 bl: Cacheable,
#Ri\ 2 Non-cacheable,
B — Buffer
17 b0: Non-bufferable;
1’ bl: Bufferable,
2R\ & Non-bufferable,

Sec (T — Trustable)
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M T FRAE T & T E A B e FE IR, e TEE §7REAE L, CI06 HizfiAk
TE o

1’ b0: Non-trustable;

1’ bl: Trustable;

i)\ 2 Trustable,

C906 4 et it J@ 1 A 24 MXSTATUS #5474 MAEE 72 1 B777E.

5.2.2.2 HihkEE R RE

1.

# TLB vy, WA TLB e Ry Btk S il oCJg vt s % TLB Gk, MMk AR B R 250 -

M SATP.PPN F1 VPN[2] 153 —Z% il Fifiht {SATP.PPN, VPN[2], 3° b0}, fiiJfiZ% k35 )
Deache/Pyf7, 28] 64-bit —Z% 5% PTE.

Gt PTE 26476 PMP BUR, #EATFAE N4 A1 access error 539 AT WARYE 4 5.2 iRmg
FILIUHIWT X /W /R-bit @ BAF T IR, a0 TR AN UL B & 4R 2 i 2 Bl hE 21
%34 AATFEMEISE 14, i PTEPPN ¥H% F—2¢ VPN[|, FHf% 37 b0 53] F—H 0 Fi)
FFHbAIEAR 2L H) Deache/ N

WE 7T, 44 PMP diy X/W/R/L fifil PTE diy X/W/R {15515 1 55/ MR TAL
FRAGH, J4F PTE N2 RIIEE] JTLB .,

TEARATT—217) PMP e, GnSRARRE S, WIARSE 7 1R 281 = A= X W I access error S .

FARBIMFIFE, B PR A/D/X/W/R/U-bit FE, FoLEXT N page fault Sd; #=
W R SEHRADRRASRN - F I FR, WFEAEXT V) page fault 7455 #1/iH Deache/ NFEIFE 155 access
error MR, 7=/ page fault 537 .

LARFIMF IR, AP RREST 3 Wk, MBS RIR TR, A RTIRN PPN 25 M TTR R
7, AN, MA page fault 5.

UTLB AR e RIS 4 S AEBRE IR A I TS R Ar h RO . 47 JTLB S, MAENEUE S

Kk MMU BFFRIRFERS 16 b3RR3 8 A AT AR AT IR

5.3 TLB 418U

C906 MMU R Wit TLB, %—2% uTLB, 434484 [-uTLB FI¥dE D-uTLB, % %% jTLB.

TEALPRAS veset J5, BEMFSAF wTLB Ml JTLB f T4 RITHEAT ICBULIRIE, BAF TG B

LuTLB 4 10 affBeRm, R0l ARG 4K, 2M fl 1G =R R/Ney Bitia, BEg K ar

T-uTLB B, 24407 DAFE-3I] 9 B btk FRH 7 AR J& 1

D-uTLB 4 10 A, nfARGAEfE 4K, 2M Ml 1G =FoR/INS TTIRT, A7 67 oK i v

D-uTLB I, 447 R] ATGEI Py B IR RAS R
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JTLB e Mt i), Pk ARy, IR/ 128/256/512 W, W DATRATF i 4K, 2M I 1G
ZRPR/NGUR . wTLB §4%, JTLB ayrif, febk 3 4 cycle sk o4y Bk A AL R JE4E
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6.1 PMP Hg'%E

C906 Y NTERH (Physical Memory Protection, PAFfiFR PMP) #M RISC-V FiifE. FEZ45317
RGirh, FEAWRTIEN TN TR FAER R MINEE . PMP BT B RGN (UFEfF
fifige RGFANEE RS ) MOVT M GyEEE TR A, 2R A M A AR T AL B 2 A B A X N A7
B/ 5 [PAT T AR .

C906 PMP FRITIY) F BRHIEA :

openc906 FEfL T SPMP £Iji, 8 MRIEL 0-7 'S KRS

o HuhbRI SR/ VRIS 4KB;

o 3fF OFF, TOR. NAPOT =Fjifik FEekizt, A3 NA4 DLkt
o SCHFRIEE. AIH. AT AR AT E

o FARIEFHRF Lock HAF;

6.2 PMP #ihll¥{rds

PMP #I0 £ —A4> 8 WA AR ry (PMPCFG) fl—4> 64 AR /74 (PMPADDR)
TR, Bl PMP 456 25 77 gl R BEENLA BN U, ARy MR 7 A AR R - 5

6.2.1 YHMNAARPRER LS (PMPCFG)

A 64 £y PMPCEFG 424it 8 DRINAIRICE, AR 5] 6.1 FrR.
BRI 8 AR A A Ar A HE A 5] 6.2 PR
PMP 4% il aFfrf A B AR ik an 2 6.1 Fox.
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EAT PBLAALER DY

63

56

55

48

47

40

39

32

31

24

23

16

15

8

7 0

entrv? cfg

entrvo cfg

entrvb cfg

entrv4d cfg

entrv3 cfg

entrv2 cfyg

entrvl cfg

entrv) cfg

63

8

56

55

8

48

47

8

40

39

8

32

31

8

24

23

8

16

15

8

8

8

7 0

entrv? cfg

entrvo cfg

entrvb cfg

entrv4d cfg

entrv3 cfg

entrv2 cfyg

entrvl cfg

entrv) cfg

8

8

8

8

8

8

8

8

pmpc g0

pmpcfg?2

7

Bl 6.1 Py AT ORI B E A A B A A

6 5 4 3 2 1 0

L (WARL)

0 (WARL) A (WARL) X (WARL) | W (WARL) |R (WARL)

1

2 2 1 1 1

Kl 6.2: Wy BRI R E A AT

% 6.1: PMP Fifil 23 f7-dndtiig

fir

LA

g

D RIGTVLRC R P 3
FIRPCHC Ik AT 32 o

RIVERCHAIEA T 5 ;
FIR VL HIE ] 5

FI VT FLHDIEAS AT 1A T 5
DRIV EC L T AT

l—lOl—‘OP—‘O

4:3

T HhE DT AR

00: OFF, Joa#ui;

01: TOR (Top of r ange),
10: NA4 (Naturally aligned four-byte regio n),
K, AL

11: NAPOT (Naturally aligned power-of-2 regions ),
TR, 2k 4KB.

{57 JHAH R I b4 A DR DX ] A
DRIEJAR/NA 4 45 i DL A

DIE RN 2 YRR

I Lock fERENL:

0: ML AR L

R P/ P D AR R/ W /X S A5 i)

10 RIGHUE, JCEXH ERTTE .

WLE TOR A, HZRT S BRI bk A7 BB .
PR 2R R/W /X & U5 8 .

X+ TOR #z, X+ TOR #Hz{:
PADDR;[37:10], 12* b0}),

k=

SRR, B [0, {PMPADDRg[37:10], 127 b0});

I i P IR [{PMPADDR11[37-1O] 12> b0}, {PM-
PMPADDR;[9:0] M{EAZ 5tk VEFL B 28 . XT38 0, i 0x0 1E A
LRI N AT BT B, R
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AR PO AR @ T8
OFF, BIAfligE, A v A& iz,
X NAPOT #t, Hubhk 5XER/PNHFER £ 6.2 .

NAPOT #&:F £ 1 f9 K OR/NA RSkl PMPADDR; k€, fiix PMPADDR; M
bit[0] #| bit[37] W B K AIESS 0 k2 PMPADDRI % n fi, Bl PMPADDRin],

W% 22 0 &4k % {PMPADDR;[37:n+1],(n4+3){1° bO}}, =5[] K/NK  2°(n+3) F35. A PM-
PADDR;=38" byy yyyy yyyy yyyy yyyy_vyyyy_yyyy yyOl 1111 1111 g @I, B4k 40°
byy_yyyy_yyyy_yyyy_yyyy_yyyy_yyyy_ yy00_0000_0000_00, =[EK/NA 4KB.
£ 6.2: fRAP X[ G i
PMPADDR PMPCFG.A | X | %&iE
YY_YYYY _YYYY_YY VY _YYYY_YYYY_ YYY Y _YYYY _yyyy yyyy | NA4 4B AR SCHF
YY_YYYY _YYYY_ VY YY_YYYY_YYYY_YYY y_yyyy yyyy yyy0 | NAPOT 8B IR SCRF
YY_YYYY_YYYY_YY YY_YYYY_YYYY_YYY y_yyyy yyyy_yy0l | NAPOT 16B AR SCHF
YY_YYYY _YYYY_YY YY_YYYY_YYYY_yyy y_yyyy yyyy y0ll | NAPOT 32B AR SCHF
YY_YYYY_YYYY_YY YY_YYYY_YYYY_YYY y_yyyy yyyy 0111 | NAPOT 648 LA S
YY_YYYY_YYYY_YY YY_YYYY_YYyy yyy y_yyyy yyy0 1111 | NAPOT 128B AR SCHF
YY_YYYY YYYY YY YY_YYYY_Yyyy yyy y_ yyyy yy0l 1111 | NAPOT 256B A S
YY_YYYY_YYYY_YY YY_YYYY_YYyy yyy y_yyyy y011 1111 | NAPOT 512B AR SCHF
YY_YYYY _YYYY_YY YY_YYYy_yyyy_yyy y_yyyy 0111 1111 | NAPOT 1KB A S
YY_YYYY_YYYY_YY VY _YYYy_yyyy yyy y_yyyO 1111 1111 | NAPOT 2KB A S
YY_YYYY_YYYY_yy YY_yyyy_yyyy_yyyy yy0l 1111 1111 | NAPOT 4KB Rt
YY_YYYY_YYYY_ Yy YY_yyyy_yyyy yyyy y0ll 1111 1111 | NAPOT 8KB S
YY_YYYY_YYYY_YY VY _yyyy yyyy yyyy 0111 1111 1111 | NAPOT 16KB BES;
YY_YYYY _yYyy_yy yy_yyyy yyyy yyy 0 1111 1111 1111 | NAPOT 32KB BES:
YY_YYYY_YYYY_yy yy_yyyy_yyyy yyO1l 1111 1111 1111 | NAPOT 64KB SCHF
YY_YYYY yyyy yy yy_yyyy yyyy y0l1l 1111 1111 1111 | NAPOT 128KB X
VY _VYYY_YYYY_VY YY_yyyy_yyyy_ 0111 1111 1111 1111 | NAPOT 256KB T
VY_YYYY_YYYY_Vy yy_yyyy_vyyy0_111 1_1111_1111_1111 NAPOT 512KB T
VY _VYYY_YYYY_VyYy yy_yyyy_yy0l 1111 1111 1111 1111 NAPOT 1MB Fa
VY_YYYY_Yyyy_vyy yy_yyyy_y0l1l_1111_1111_1111_1111 | NAPOT 2MB T
YY_YYYY_VYyy_yy yy_yyyy_0111 111 1_1111 1111 1111 | NAPOT 4MB bx
VY YYYY_yyyy_yy yy yyy0 1111 1111 1111 1111 1111 | NAPOT 8MB bx
VY YYYY_yyyy_yyyy yyOl 1111 1111 1111 1111 1111 | NAPOT 16MB bx
YY_yyyy_vyyyy_yy yy_y011l 1111 1111 1111 1111 1111 | NAPOT 32MB FE
YY_yyyy_vyyyy_yyyy 0111 1111 1111 1111 1111 1111 | NAPOT 64MB o
YY_yyyy_vyyyy_yy yO_1111 1111 1111 1111 1111 1111 | NAPOT 128MB FE
YY_yyyy_vyyyy_yy 01 1111 1111 1111 1111 1111 1111 | NAPOT 256MB FE
vy yyyy yyyy y0 11 1111 1111 1111 1111 1111 1111 | NAPOT 512MB T
yy_yyyy_yyyy 01 11 1111 1111 1111 1111 1111 1111 | NAPOT 1GB bz
T AksE
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AT DI (@ FEL5

% 6.2 -2 ol

PMPADDR PMPCFG.A | 51X Kb | &1k
vy yyyy_yyy0 1111 1111 1111 1111 1111 1111 1111 | NAPOT 2GB P
vy yyyy yyOl 1111 1111 1111 1111 1111 1111 1111 | NAPOT 4GB S
yy_yyyy_y0ll 1111 1111 1111 1111 1111 1111 1111 | NAPOT 8GB W
yy yyyy 0111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 16GB T
yy yyy0 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 32GB S
yy_yyOl 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 64GB P
yy yO0ll 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 128GB S
yy 0111 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 256GB P
yO 1111 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 512GB Ff
01 1111 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 1TB 7
11 1111 1111 1111 1111 1111 1111 1111 1111 1111 | NAPOT 2TB S

T EULHIR 2, C906 PMP Sz Rpitbhik PERC X ) fz/ VR 4K B

6.2.2 PElR AR L7 472 (PMPADDR)

PMP $E52Bl T 8/16 ANtk % 47#% PMPADDRO-PMPADDRT/15, 733 4 Bk o

RISC-V #iF PMPADDR {7t & 3k [39:2] HA, Pk C906 PMP IR e il HF 4KB,
It PMPADDR([8:0] A~ T Hihk %062 4 .

63 38 137 918 0
0 Physical address [39:11] (WARL) | O(WARL)

Reset 0 0 0

K 6.3: PMP HuhlZif74s

43
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BLw N RS

C906 R WA — S AT, S AL R & Rk A7 R = s 2 A7

7.1 RAWNBGA T RS

L1 154w A7) T ZRFAEAT

o TR EAFR/MEFATCE, S 8KB/16KB/32KB/64KB;

o 2 BRAIMIER, ZAFAT /NN 64B;

o ERMEERS], YEHbARE (VIPT);

o BREUTEIE N 32 HUEF, IS TEREN 128 HAF;

o RISEEES s M e ;

o SCRPMEENE R GAFH TCRARAT, SR AR GAFA T TC R AT
o SCRHBESBRIIGE

7.1.1 RPN
L1 54 RER A LCRHE S BURE, GBI FLIa SR 2517 2 MHINT.IPLD S350, 484 RIZ 7T
B, TERT RIS EETIOTIR, TR R B ST

2 TR N SRS G A A T49 24 W5 R0 G T A0 R Rl — S UL, A5 W98 FURIRE X AT, AT ARAIE
Wbk p 224, BEAL, BB ALl A TE) e A 1 F e 2 4 4 X %51

7.1.2 PR

C06 T 40 1 e R 43 S OB T T HIN . 43307 S8k SKb/16KD BERERTAE, (e
GSHARE FUlZE NI, R CH 45 45 RH

Oy S s T A 43S 45

« BEQ. BNE, BLT. BLTU, BGE. BGEU. C.BEQZ. C.BNEZ,
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WLE MRS @ FsLF

7.1.3 oy 3ZWkBe Hbs BN Gy

C906 {1l 73 SZ k%% FARTII 8065 70 398 2 A kA% F AR HEAT TR0 o 7 SR F AR TR &8 0 0 S0
P s HARHBAEIEATIC S, A0SR W23 SCHE A 20 SCRES FUARTIINE , WRFIC SR HARBIEAR R M 170 398 4
T H Ax bk .

3 SR F BRI A5 J2 EORHIE A -

o SCRF 16 ANRIT, AAHREEH

o B4R 3R PC ITRG];

o CHRAT PRI AR, TORU MR R

3 SRR A AR BN S 2E A T I A 23 SR A A

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

« JAL., C.J,

7.1.4 RIIHEHEFEMZS

3B [a] Bk T 2% T eR RO F 25 R, AR [l kb g D AR T . 224 S B TR A B R eR O
R4, K5 eRBCR bk B ARAE AGR L T2 24 HE RCiRSAS B 500 BRBGR [F] 35 A, AR 1]
MBI A AR SRR FR ] H ARk .

IR [ HHE TN AR 2 SR 4 ZRBOH e, B e RS T2 AR b i A iR .

B84 JAL. JALR. C.JALR.

HROR A1 3554035 JALR. C.JR. C.JALR.

TR DIRER B K 2 A % 7.1 .

= TL ARQUIRER A 7

rd rsl rsl=rd | RAS action
link | !link | - none

Nink | link | - pop

link | llink | - push

link | link | O push and pop
link | link | 1 push

7.2 BB T RS

L1 B8 o B A7 2 BRI AN R
o BRI G AT MEE L E, SCRE SKB/16KB/32KB/64KB;
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WLE MRS @ FsLF

4 AR, ZAF T RN 64B;

o ERMEERS], YEEHbEARC (VIPT);

o BRRBEVTRI R GERE N 64 HUAE, SCRRFAT /2B AU

o FRRGVTRIMNEK TR R 128 A, CFRHMTEF I AENII;

o ENESFE write_back DA write_allocate/write_nonallocate F{AEZC & HLHE

o SRASEHESH B e s

o SCRPXPREAN B R AT R JCRONIG BRARAE, SRR BAZR RAFA TN JO RN R B 5
o SCRRPEURTIRIIGE;

7.2.1  BPi i

AT 982> DDR S5 R NAFRIAFERE T RIERRS, CI06 SRR AE. LSU ATl i 46 I il o5 o G2 A
BRI, PR [ E AT R, ARISHE PR B Sh B AT IR L1 s g2qr . C906 SEB T IESEFIH
FIEFETR (stride<=16 INGAFAT) X 2 FOARF RO . Beoh, 7o b PSR Se Bl T 1E m iR
[ F (B stride SHEAKL) , AT SRR FIAT RERY 175 0B o

TE AL B2 AT B = 2 28 A7 TC ORI R B AR I, A IR B SR B T P A ik R X A AR A
MHINT.DPLD (i RESR TN AE, FHo@idi%E MHINT.DPLD_DIS #eE — R U B 1A TE R .

Bas ¢ i GHE g I
« LB, LBU, LH, LHU, LW, LWU, LD;
« FLH, FLW, FLD;

« LRB.LRH,LRW, LRD,LRBU, LRHU., LRWU, LURB, LURH, LURW, LURD. LURBU. LURHU,
LURWU, LBI. LHI. LWI, LDI. LBUI. LHUI. LWUI, LDD, LWD. LWUD;

7.2.2 HIEW G5 AL

C906 AL HIEW A E 7> FCLE], A PREHAG I B LR NAF S ABRVERS, U957 Bl s 2 B 3l %
o el s s e e At HINT.AMRLL JuE S 2 D 4 G ATa R M L1 Bl i 420 5 20 oK
M o

AT R o N O R T R VR, ACBEERAY B NS 2 BCALH S, AR A B RS
HOFRL I NS AT

B2 NS BEIVAS Py MENE R ol
« SB, SH. SW, SD;
« FSH. FSW. FSD;

« SRB. SRH. SRW. SRD. SURB. SURH. SURW. SURD. SBI. SHI. SWI. SDI. SDD., SWD;
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WLE MRS @ FsLF

7.2.3 b Avim

C906 SHph 5 NAFETT A8 S LR A1 SCo 10T RAGE X 9 24595 2 #1345 [ 20 J i S B ) —
MEAFRBREZ [ FE L. i LR $5AR0 R 2 S Ui pihl, SC 89 IR s ic ALk 275 BEHAl
PRI . C906 BB 7 — T L1 i m S i Rl il g o 2 M I ty — S RESHUR — ik S A7 a8 41
W, Hed, AARESHLEE PSR IDLE f1 EXCLUSIVE,

LR $5AE AT I AR i B R B i I 48 RS L EXCLUSIVE 5615 AU AL Size fRAFEI S A
fas SC 4R AFEIAT I RE P BUR RIS M AR PIRAS . HLhEAN Size, WIAURFSSH EXCLUSIVE I H:hEA
Size SEAILIE, MAPITZERAE, RIS, HERIRSYLE 2] IDLE 255 5 W ARIRAS 8 #idik /Size
A —TURE R AT, SERIRRE AR BRERT, AUITEEEAE, BRERM, HERREL 2 IDLE
o BEAb, AEREREVI T2 H R R v e 2 o

7.3 L1 @l Ar (e

TEAL BRGNS, T8 MBI A2 B ST TR RAE, HERA K8 B M e C906
PR T R GAT RN R B A7 AR 2, SRR ZATRYTT ¢ . TEIERI . ToRU AR

7.3.1 L1 WGArY WA S

C906 L1 i GArAl R v, #LIIRELR A

o FEZATRERERIBIECE: MLARBIE PRI E % /7 4 (mher) W] DASSBUR i AU R G AT T O DA
RGBS BN E . PN PR A RCE S e ds (sher) J& mher BBUR, S HBSEarfis.

o MERIGHBAIAAERNE: PLasimE g r e ds (meor) WTDAXHHE & FIECE R e A7 A THIE
I TCRA AR

o PEELGETFERE: MR S A AEN (moins) . FEESEIFUTIES AFAEH (meindex)
RS VI BCRAF (725 0/1 (medata0/1) , JEREIE = MAEE R TTIASC IR & RUBCIR T S 4700
Betlf.

BRI TS S LB R A2 B b Aok A R T A B
7.3.2 L1 WEZAry RS

C906 ¥ J& T M sl AAAH AR FE 4, G Hotb b T ToRb . oAb &, H by R, B4
PRI L i MLk 3 I To R A e R E RO ToRfe , BRI 55 7.2 Fis.
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HLa WETRE%

% 7.2: L1Cache ¥ @354

DCACHE.CALL

DCACHE {5 &= e 54

DCACHE.CVA DCACHE $§5E MU h 15 i 36 37 45 4
DCACHE.CPA | DCACHE 487 ¥ P b 375 I 3 35 45 4
DCACHE.CSW DCACHE #§5E way/set JiEFR 54
DCACHE.IALL | DCACHE T34 #R#Em 154

DCACHE.IVA DCACHE #§55€ g Utttk Tk 230145 4
DCACHE.IPA DCACHE #&/& ¥ Hiht JoRg £ W5 4
DCACHE.ISW DCACHE }§5¢ way/set TRLETIES

DCACHE.CIALL

DCACHE 3430 2210 9 LRk 45 4

DCACHE.CIVA

DCACHE 5 K Uik 35 I 2 00 JCRHE 2

DCACHE.CIPA

DCACHE & Pk 35 RO TCRE 2

DCACHE.CISW

DCACHE #7E way/set {EHERIIHILHIEL

ICACHE.IALL ICACHE TCai A hmmig 4
ICACHEJALLS | ICACHE J & 41154
ICACHE.IVA ICACHE #§ & R fl bkl TCRR Wi 5 2
ICACHE.IPA ICACHE #5 /& WHiiit I8R5 4

@ T8

www.t-head.cn
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NE KAt 1 M-

ARFEIR T CO06 ALBRARHHE AL I CI06 14l 2k S FRAEAL PR g P HCAth A1 Bl 15 6 2 18] 7] 2 A S 4
Wi, AFERRAAE Mk R LR s .

8.1 Fix#fEN

C906 M 15454 10 X HF AMBA 4.0 AXI il (i55% AMBA H#&UiH—AMBA AXI and ACE

Protocol Specification )

8.1.1 4%

FRAIE AT CI06 FI AXT RGEE L A F A2 BB ek, HAARR a4
74 AMBA 4.0 AXT R

SRR 128 (LR TR s

SCRFR G

JITA 1 S ki AR R S ER R I AR AR T4, AIRTSEAF A )T

8.1.2 PhN%
8.1.2.1 i RpfLARI N

FBATE O R L SRR
« BURST 373 INCR1, INCR4, WRAP4 f£#, HE5ekRBER
BURST SCHpfEfi BN 1 8035 4, HAMUEMK AR SR

o SCRpE R
o SIZE SCRFPUF. BUF. 7 B RFaitlhn, HEmmA/ A STRE;
o SCHRFEMIEHAE.

o LiHIE outstanding §E /74 10, EifiE outstanding §E 1k 16,

49



B RN B @ FLF

8.1.2.2 S Hgmn iy

FBARE TR BE R R Y SR -
« OKAY

« EXOKAY

« SLVERR

« DECERR
8.1.3  ANlalAgkminp: Mtk
B BRI LR CPU AT A 2 8.1,

# 8.1 MASFHALR

RRESP/BRESP eSS
OKAY SEE AL R IR, 51 exclusive fE T IRIRIKG G H exclusive TR 2k

TR F B A SLRE exclusive (£, FPoAVTMEIRTHE , SIEH exclusive
Vi R MAA RGP R I, AR LR E .

EXOKAY exclusive 157 %3 .

SLVERR/DECERR Vil A, LA VIR IR, SR 2N A R
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i ARHS R CLINT

C906 LB T AL B G AZ SRR W dld: (AR RIFR CLINT) , Jg— D WAF bl TR, 1T b B4k
AR I P T BT

9.1 Fffdaibht et

CLINT 54 64KB NEZsIA), Hi 13 frdhtfy SoC £/ C906 FAF(ETSE, Mk 27 (rHuhbmettn 72
9.1 fI7R . I 27 A S R S5 I 1)

% 9.1: CIINT ZE77IE1F 528w Bt b ik
Hishk: £ @k | EE ik
0x4000000 | MSIPO /5 | 0x00000000 BB 22 P T T B 2 A
g 0, bit[0] HAK

Reserved - - _
0x4004000 | MTIMECMPL( #%/5 | OxFFFFFFFF | MLk 25501 0o
HUBE A Fs (MK 32 1)
0x4004004 | MTIMECMPH( /5 | OxFFFFFFFF | MLk 2 550028
HRA AT Aras (7 32 fir)

Reserved - - - -

0x400C000 | SSIPO /5 | 0x00000000 B FH PR AR v T 2
mALgE 0, bit[0] HAL

Reserved - - - -

0x400D000 | STIMECMPLO| /5 | OxXFFFFFFFF | #B%%H P 2515

FURLE 27 7 (1R 32 %)
0x400D004 | STIMECMPHO| /% | 0xFFFFFFFF | #84% f P R 50 i)

FB AR A4 (R 32 {i)

Reserved
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ILEE  ALBIZS R P CLINT (@ FEsLT

9.2 BRI

CLINT 0] T B T . 00 v DA ek T 2 bk S Fry 0 o T 8 2 AP A T4 . b Lae
AP T LA AR R TIC 25 A e (MSIPR) 4%, B2 B o BT g s
BT E AT A4 (SSIPR) 4l

A ParE L MSIPR/SSIPR A7 i{EE 1 09773, P8kl ahdid ff MSIPR/SSIPR #47
FR(ERg 0 M7, TEBRERPE P, Hod CLINT G2 Pk sp ik, e MXSTATUS aFf7d:
CLINTEE $i{E N 1 BEE R

WAL A U7 I AE A B AP IR S AEaS RO U B SURA Ui /18 ek SSTPR
AR HH PR AT LR -

AL AF A SR, A AP S A RIMAEE A 151 9.1 Fo.

31 1i 0

Reset 0 [ o

Bl 9.1: WL TR E A (s (MSIPR)

o MSIP: HLEBRBAE P WrAFEREL
AL FRALE AR P i) T IR
— 4 MSIP i 1, MFA ARG K
— 24 MSIP fii# 0, M4Hisch AR LS b bk

31 1+ 0

Reset 0 [ 0

Bl 9.20 G PSR P BTG B A s (SSIPR)

o SSIP: HZH BRI PR AL
LR ARG PR BTG R RS
— 24 SSIP {1, YHiAA RG-S 3 b s R
— 24 SSIP (V% 0, SuiBcA AR AR K.
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WILEE ALPIES P CLINT (@ FEsLT

0.3 PRI

I RISC-V E X, ERGHFELIH A 64 ARG MTIME, %S0 i 20K TARERIT
BT . P2 CPU FEIRIIFER T n] 1 SoC Huie i 5P TARR Bl (RTINS T R o A7 i 2
SBAE SoC FIFMINAHIET , HRI1E SoC Xf MTIME 277/ Brtbhb 2516, G i n sl & 7 it 4 2% Hodk
TG AR, SA AT ZOEE . 750, T A Y Hi{E 254y CPU A, CPU Wil CSR
74 EEH TIME X — MTIME i CSR RECHAE, CPU A CSR #5492 MTIME #F 77 g i(H.-

ARG IR E A4 64 L E AL STt BB A F A% (MTIMECMPH, MTIMECMPL) Fo—
64 LRI BTN U A A (STIMECMPH, STIMECMPL) . iX 835 A7 ¢33 il DA i ik
FXIFEVT T B B . XA AR SE B CO06 A CLINT Aibpy, HuhbBIFan 2 9.1
B o

I R RGeS M HE (MTIME ) 5l A7 4 {M/STIMECMPH([31:0],M/STIMECMPL([31:0] }
(B R A B A P2 T IR P BT . 24 R G g (/N T4 T {M/STIMECMPH][31:0],M/STIMECMPL[31:0]}
FE R A=A T s 4 RGeS T {M/STIMECMPH(31:0],M/STIMECMPL[31:0]} & ff CLINT
P I B R T . BT @ S M/STIMECMP [ e T8 B X 7 (i 2 b ir . e i Fopis
ATHEPER W K, AUE MXSTATUS FFf¢ds CLINTEE {EN 1 BARL.

AL P VI /B B A s A SR A A7 B s N P SO 1 M2 B0y g
FEZ PRI A BB B A A A AR s i PR B AR

TR, AR RIALE L 9.3 iR
63 32 31 0

MTTMECMPI MTTMECMPL
Reset OxfIFFETLr OxfIEFErff

Bl 9.3: HLASBLTHras by R (LA Ay (/M%)

« MTIMECMPH/MTIMECMPL: HLZ§ R VHEES 07 Lo 4 i 4 A2 25 w0 / &AL
AT T T AT 2% L RAE
— MTIMECMPH: {28 &5 S 32 7
— MTIMECMPL: H}#8 CBHEAK 32 7.
63 32 131 0

STIMECMPH STIMECMPL
Reset OxfEfffffe OxfEfffffe

B 9.4: GNP ES P IRT ELR (E Ad ( /M%)

« STIMECMPH/STIMECMPL: %0185 bk B 067 L e 9% 12 8% 65 /G
WAAERE G TV IR, AT R TR LI 27178
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ILEE  ALBIZS R P CLINT (@ FEsLT

— STIMECMPH: 528 HAE S 32

— STIMECMPL: iTH}2$ HBHEAR 32 {77,
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Bt plEildy PLIC

FEGPTERE (VAREFR PLIC), SUH TR PR T R, LSRR % .
C906 LI PLIC FAICHEADIREANT :

o PP AT B AL AR S R T P T

o BZ 1023 DHIWHECRER, SCRPH-FHIRT, Kok Sl

o 32 NG ILEgG

o AR (Wlds/EIUT ) BB R 4

o BRI (Wl /AEGUT ) TS 4

o PLIC &7 M AR ] e e

10.1 vl A REALT

10.1.1  plphEk

{5 PLIC AT 6 2 PR R IFR A2 5 S HA R0 L BRBEAR . 6JEH Z% P

o PIRRA TS RIS (1P =1);

o PIEISEBAT 0 (1654 0 My A Rert i)

o XTI AR A G (PLIC_HO_ MIEn/STEn %£(£88) #17F.

VERE: T BB R AR Pt T B, R T U B e
HM %101,

4 PLIC Sl H AR 24 T A0 T Pending WA, PLIC ik h % I HAREER T 156 2%
ST (BB AR, (RSCOURET) [, C906 ) PLIC ScBLrvHLAMEEs ol th SE g I 4 5 T 8
GO PR T, ML L A AR, PLIC it (OLIS B Bot e, BRI, (h2E
YA PR, (RJESBRS , PEYEgtN 0 BRI TER: A e A R 0 0 SE B0t SR AL T
) TD BN A BB

PLIC S KFPEER LA BT ID 8 2SR AR A T H A i) o e 7/ 52 S 2 7405
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B BRI PLIC @ ELF

¢ 10.1 J24KYG PLIC fid th i) v B B AR AORI AL 315 24 B A AR AR 21 H A v Wi 17 2% 24 S v B g L7
AL PR “BORTAF AT AR SIRTA ) “MCAUSE 42" R A B g S UM S LA i % f i, “SCAUSE
57 R HLZR S U B BT PR P % W, “Mie/Sie AFf7aR" FIXTR A MSTATUS 21748 1)
MIE FiI SIE ZF7A5 {ERZ T4 1. “Delegation Zf7” WIXFR. MIDELEG 254748 1ot I i fr sk .

% 10.1: A[F] PLIC H 7 H AR5 A0 s TARRIETR Hh e i b

JOBLH
AEPREIC | IS | Mie/Sie 2777 ds | Delegation #f7di | WM W | BUBarfras
M % M & Mie=1 NN i 7 MCAUSE %
S & Mie=1 0 i 7 MCAUSE %
S & Don’ t care 1 NG5 NE
S & M Don’ t care NG i i/ MCAUSE %
S & Don’ t care 0 i 5 MCAUSE 4%
Sie=1 1 e i/ SCAUSE %
U & M £ Don’ t care yNELT i 57 MCAUSE 4%
S & Don’ t care 0 i 5 MCAUSE 4%
Don’ t care 1 ) 37 SCAUSE %

10.1.2 vl oR et

4 PLIC XIReE Il HARAAEA RCH sk, BACSeZoRTi% b br H An g T (E I, & 1iiz Pl H
KA T oK

E 1AL e B S L D) VA7 M T BT I 3 1 o W (250 Bl TR VAT RS

Hh e AL A T

o FRIMTE AR HOR I A RO R B / 58 AT A e A — MR R AR . IR BERIERR [0 —A ID, #R24H] PLIC
TR By 8T ID. i HARKRIE IR ID g6~ — b B ASRARAHA T ID 2 0, i
BOTrEaR, P H RS A R A B

o 4 PLIC Y| ipibr H s 2GR A, HARWIAHN. ID )5, 245% ID XV AT R IP A2 0, HAE
HA BT AL P S RS 5 2% BT IR ) FS R A

10.1.3 sk

HIBTSE L - T ARTE S8 P WA B S 5 2 ) PLIC Aok HIRrse R, XA R :
o FPIBT R ) R BT Y,/ S8 A AT e AR SRR, B EAEREN AR S S Tl ID. AR IR
P, T EAEILZ B RR M R R A ORI E

o PLIC B Wr 58 RS, SR TR N/ Se Ay fr s . fRRR 1D RV s IEORFEBR M, 4R
A AL PR AR
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Sl PSR PLIC

@ T4

10.2 PLIC 2 {F72 b me st

C906 & PLIC H¥ixhil PR R 2 BL T 64MB R NAFE2sal, Hm 13 f7ibhkdy SoC 4R CI06 KL
BUE, K 27 SHBHERLST AN 2 10.2 R EE AR SRR E EXS R . (PLIC o4 F A 85 %l it
Fi5 19454 (Load word 3§4~) %), 51945 B4 64 15 GPR 091% 32 1%.)

7 10.2: PLIC Zf7as bl 25 [ e

Hiuhk AR KA ItRE | ik

0x0000004 PLIC_PRIO1 R/W 0x0 1-10 23 S H WL SR Bl B A s

0x0000008 PLIC_PRIO2 R/W 0x0

0x000000C PLIC_PRIO3 R/W 0x0

0x0000FFC PLIC_PRIO1023 | R/W 0x0

0x0001000 PLIC_TIPO R/W 0x0 1-31 S M F B e

0x0001004 PLIC_IP1 R/W 0x0 32-63 S I T R AT

0x000107C PLIC_1IP31 R/W 0x0 992- 1023 S FP T P KT S5 R 1Y

Reserved - - - -

0x0002000 PLIC_HO_MIE0O | R/W 0x0 1-31 ST ALES AR Fh B (T B 2 -2

0x0002004 PLIC_HO0_MIE1 R/W 0x0 32-63 S A I AL AR =X H T (8 R A AT
i

0x000207C PLIC_HO_MIE31 | R/W 0x0 992-1023 S WML E AR = o W (i BE 2
fias

0x0002080 PLIC_HO_SIEO R/W 0x0 1-31 S P B g T A = T B 2
fias

0x0002084 PLIC_HO_SIE1 R/W 0x0 32-63 S FR KT HE G T PR = A T (e R
W

0x00020FC PLIC_HO_SIE31 | R/W 0x0 992 -1023 -7 W) 8 e i A= e
REAT AT

Reserved - - - -

0x01FFFFC PLIC_PER R/W 0x0 PLIC U RIEHIZF 748

0x0200000 PLIC_HO_MTH R/W 0x0 WLASAE L P W B E A%

0x0200004 PLIC_HO_MCLAIMR/W 0x0 WLaSAE R W Y / 58 B P Ao

Reserved - - - -

0x0201000 PLIC_HO_STH R/W 0x0 FB T PR b B S e

0x0201004 PLIC_HO_SCLAIM R/W 0x0 H PR R TR Y, [ 5E AT AT

Reserved - - - -
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Sl PR PLIC @ T8

10.3 pWfLESACE /7S (PLIC_PRIO)

B> TR A IS SOt BT 32 (LA AEd LB AL e A ds M B R R % W IR A S S
AL GRS B RIRE R %74 (PLIC_CTRL) k. ZFA7a oA G S 1 10.1 f.

31 514 0
— PRIO
Reset 0 0

Bl 10.1: BT e g it B A7y (PLIC_PRIO)

PRIO: 'ii{lstgs

IR E AR 5 finE, 3HF 32 MARBBIMM ST KA IEHE N 0 Fomiz il
TeRL

WAL O Se g Te A6 1 Tl M b 24 rp by F AR R I, DE5E2R 1 s ARiR
Jed, LSedk 31 Jutmemie MMM A RIS R PR, HE—2 AP IBTR 1D, 1D /)
HOEENEA Wi S

10.4 PERA RS (PLIC_IP)

B IR SRR A AT DA S P W S R A A A P RO fR B ARE X AR IbT ID O NIy,
HilHE B T PLIC _IP x (x=N/32) ZFffas iy IP y b (v = N mod 32), Jf PLIC_IPO /78
5 0 (I ES 0. AP SRS HAURE R /4% (PLIC_CTRL) fiiik. Ffrae o 1A foE L 4]
10.2 Frs.

3113029 21110
LP (32x+30) IP (32x+1) —
——1IP (32x+31) IP (32x) -
Reset 327 ho

B 10.2: X B rhliss f2pqias (PLIC_IPx)

IP—— PRk A
PR B BT ) T A IR
o M IP 4 L F, FoR U ETRsNE R WrIR A AE SRR N T i fE i AR TR S (SW 12
B Lo AEXT I AW IEORAEZ R AR R A RO LT B keh o Rt SRR AL 1
o N IP £ 0 B, FoRYAnZINE WA S A . ZAE L N TR S (SW H54)
& 0o YW gina Ly, PLIC SeRexh i i) IP (LiE R .
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ShE vpEIEEHIE PLIC

10.5 pWifEfed e (PLIC_IE)

AT AR A TP TR A — A RE AL (WLES BT P IR REAVER N P b AR ) |

)

H

TR e HErAP AL AR W RE 27 A ) T O RENLES AL rh iy, 9N B b RE 2 e 1 T

(EREEZT PR

XA ID S N b, P ERE(S BAFfE T PLIC_IE x (x=N/32) Ziffae P IEy b (v =
mod 32), JiH IDO ¥R TE ([ E SR 0. A frde GRS BRI R H frds (PLIC_CTRL) ik,

Fras B ARLE SN B 10.3 R

N
&

31130129 211
LIE (32x+30) IE (32x+1)  ——
L——IE (32x+31) IE (32x) —
Reset 327 ho
K 10.3: x Shilrife ey (PLIC IEx)
IE hibifdifit:
%A FER X I TR G o B AR
o M IE {iih 1 i, FoRiwivhzHAraE.
o M IE il 0 B, e sPiti% B ARG
10.6 PLIC fUPR#HIY%F /%8 (PLIC_CTRL)
PLIC FLBRF il 27 tras FH T4 401 P vt PLIC 300 202 28 A5 AR «
31 110
S PERJ
Reset 0 | 0

10.4: PLIC AR 27748 (PLIC_CTRL)

S_ PER——j A PRI :

f£ S_PER 24 0 Wf, SHLEEEAIMA VI PLIC Prf S 7 M BUR. B9 Pt
PLIC_CTRL, PLIC_PRIO, PLIC IP #I PLIC IE {728 mRiR, (LREVS Mg M
AL W B 2 A7 R R PSP W B/ 52 URT A7l o 3 i BB AT i) PLIC %547

AR AR o
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Sl PR PLIC @ T8

£ S PER 4 1 W, WLEERIIAG A PLIC i SF2e M. B9 P Etig g
PLIC_CTRL PASMAFTA PLIC ZFA74s i RARR . i f P A (T PLIC 25748 11
TR RR

10.7 vpWTERE % AESs (PLIC_TH)

AW — A R T BT E A A d o OO TLSEZOR T P BIE RA R P WA 2 1 A i
FlrE K. SR EMRS% PLIC_CTRL #fiid. FFfras i mfaIe Xan & 10.5 P,
31 4 0
— PRIOTHRESHOLL
Reset 0 0

(o)

1 10.5: RG2S (PLIC TH)

PRIOTHRESHOLD——{{ J:8% 5 :
FeR S ur R WA TS (. BEECE N 0, Fom R VERTA T,

10.8  vplrm e / 52k 578y (PLIC_CLAIM)

AT A — AR T R/ 8 R A AR RATATARAE PLIC SE U S8, BOHrE N
PLIC AR P& R il ID . S f7asi GRS % PLIC_CTRL ik, #F7rasi1iMALE S [ 10.6
B .

31 10 {9 0
_ CLAIM 1D
Reset 0 0

B 10.6: R ITIR R /52 24748 (PLIC__CLAIM)

CLAIM_ ID—lififsk ID:

XA AE A e AR M AE A GBI AFAE R0 ID (. RN Y ID B TP iR4L . PLIC
TG P WrR B AL B2 L o i i K S ef 2

KHZ TS G AR FS . ID iR T2 SE AR TR, 125 BRAEAS £ 50307 v Wi S ) ./ 58 B 2T 7228 -
PLIC FF46 By ¢ A 3 o i 7 %, o
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Bl ik

11.1 Rk

PR R S A PR SS HAEE  T DA S IR D3R CPU Y3577 28 A LAl e N A 4515
B BREHARR A BB R . BeAh, B T AR AR ] DA i A 5

C906 R HtnifE 5 2k JTAG i3 10, ez RISC-V debug V0.13.2 Fis bR .

R ) T BT
o SHFRSTRARS L, RIS (A AR A TR
o HCFRIRINEA

o ATDATRE Z AT A

o KR E CPU 7S 0MHE;

o RATAISUAL NAFAE

o WIS B RITHE BT

o BT AT

o AR PR SR AR AR

o 3f CPU ez y i i 1 By s

C906 HyIRIX TAERMRA P, RS RE7, P a0 — R G5y, T e
A~ CPU AP P A AN P 111 FoR. oo, SR AR il OB AR 55 e A ek 1o 2 F i, A Ce
o5 Aty S g USB 4%, iy 5 CPU gl 1A JTAG HedEfF

11.2 DM HE%

NEFIR N C906 DM BHHSLILA A7 aw812, B T ARIEE LA oh, €906 ib7E DMI Address Zif
Ik A SEEL 7> DM A
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S W @ T8

( b GDBiitE O
C906 Ethernet
Top
DMI
oM <:l1> TDT it
DMI HRER
N J
Pl 111 i O fEEEAS CPU s i
% 11.1: DM ZF(7ARMLI B2 itk
Hidik AT AR ik
0x4 DATAQ % DATAO
0x5 DATA1 % DATA1
0x10 DMCONTROL DM J il 271758
0x11 DMSTATUS DM RS
0x15 HAWINDOW Hart FE51 7 1
0x16 ABSTRACTCS MG HRR S A
0x17 COMMAND MRS
0x18 ABSTRACTAUTO %4 [ 2T
0x1D NEXTDM T/ DM HLhE 2175
0x20-0x2F PROGBUF0-1F T4 #% Buffer0-15
0x32 DMCS2 DM #2H FLRAS 21708 2
0x38 SBCS SBA =l FUR ST A7AE
0x39 SBADDRESS0 SBA Hiihl 31:0
0x3C SBDATAO SBA % 31:0
0x40 HALTSUMO HALT Y% %517es 0
LY SRR
0x1F ITR ERE LR Rt
0x70 CUSTOMCS H i AR S A AR
0x71 CUSTOMCMD o i gy e
0x72-0x79 CUSTOMBUF0-7 % % Buffer0-7
0x7F COMPID At ID 2f7ee

www.t-head.cn 62



S W @ T8

/AR ITR AT Program Buffer, [ ITR (Instruction Transfer Register) 5 AR$544
BEEEEEE| LSU $d7, A ABGLERME, HAEHEN.

PP HIARE A (¢ ds CUSTOMCS il Tk X8k C906 4RI TR iy & S B Jig. A 7rdetiidin

T
% 11.2: DM CUSTOMCS 277 22k

(AL AT PR i1ipa

31:29 custemderr T CUSTOMCMD #0471y 4 B i 4 17tk
& 00 PR 1 A

28:25 cusbufent SEFH) Buffer BY%L

24:28 - -

17 cuscmdbusy i CUSTOMCMD A7 0eRaEs: 00 3%
AT 10 BRI T2

16 - -

15:0 coredbginfo MT2m CI06 STRAZ NI B IR O -

a2 %A% CUSTOMCMD %A ran 1l T PUTY i M aifras, WPRE Ay A SCRE, )
CUSTOMCS.custcmderr #-4 1,

% 11.3: DM CUSTOMCMD ZiffgsdiiR

(AC WA 24K ik

31:24 type f5W] CUSTOM 428U, SCRpfgA: 00 1]
W Ek R R SRR E K 1 AR
Wl 2: PCRM:. mddiT)E, CPU T
) fcI— IRk 2 R — 2% PC {E B L
#| DATA Zffrdn; HAb: fRiE.

23: 0 - .

P ID 9347y COMPID %7574 T 95124 B DM BB N A RS BUSUAS (5 .«

11.3

TR AL L

H T ORI SR, C906 HRHE T =R T IR NG E A AR
o H/MELE 1) 14> Program Buffer H3HEEY EBREAK; 2) 1 Ml

o HLAUPHE 1) 2 4> Program Buffer HEH R EBREAK; 2) 3 Ml A; 3) 8 A~y PCFIFO
M idskid A PC B
o I KECE 1) 2 4 Program Buffer HZH a0 EBREAK; 2) 8 /Mifith i ool A4 fil % 4% 3) 16
AFI PCFIFO fTHdsk PC BFET: 4) B il AXT S0, M Ty b WA= .
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B Loy, R P B G SR IT AL, hgar A A, AP, RO, 150
BRI RN A
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i = A ¢ i1 <R1 L (ST

C906 PEREMEM B0 (HPM) B RISC-V fife, TG Pty P E B - E e,
AT BN A TR P AAL o

PEBE I B TCHE T B BRE 5 B ALK
o ACPRARZ AT BhE RO ]
o IOEEGITS

o KEPRE AR BT

12.1  PEReWS Dk 2 47 25

HPM il 757 20 - MLt Eeas i 2 i iy (MCOUNTEREN) | 4% BT £
VI F 4 (SCOUNTEREN) ., #LE i #eak 1k 7/ (MCOUNTINHIBIT). 84 Pttt #idt
1774 (SCOUNTINHIBIT) . HLESELTH AR 5 (ERERAL 7 7 (MCOUNTERWEN) | HLassiA kg
WP R Ar A (MHPMCR)., BN B RE I f 27 A7 as (SHPMCR) AR A7 A4 o

12.1.1  BLESBSUIHEER ViMEE % 2y (MCOUNTEREN)

DB BT R T A A gy (MCOUNTEREN), T H2BGEZUN P al AT I BLa T
AERIUE N SR e i

31130128 5143 2 1] 0
------ TR[T™[Cy
LIIP_\-ISO HPMA
—— P31 0 —
Reset [0]0] 0 [olo]o]o]o

Bl 1210 HLE T BEs Ui  B2 A3 A (MCOUNTEREN)

AL R U A A A an U AN 2% 12,1 B
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S PERENEMIAC
F 12.1: HLASEBTTH B U7 ) B A AT A7 A ]

7 wE HFR N

31: 18 " NA fer

17: 3 E HPMn SHPMCOUNTER® Z3f7#% S-mode 1147 :
0: S-mode jjli) SHPMCOUNTER® il & JEETE S 5
1: S-mode REIE#1/ii SHPMCOUNTERR®,

2 HE IR SINSTRET Zif##% S-mode )i :
0: S-mode P[] SINSTRET FFfra il K IEEFE 2 F
1: S-mode REIF#iJii] SINSTRET 271748,

1 EE ™ TIME 25/7#% S-mode iJj [ {i :
0: S-mode Pj[i] TIME ZffEa5 il & 246 2 F58 5
1: S-mode REIF# I TIME 25745

0 5] CY SCYCLE 2§7£#% S-mode 1A {3 :
0: S-mode j[i] SCYCLE ZffEaihifil & AE 46 2 55
1: S-mode REIEF 1/ SCYCLE Z¥f7s.

12.1.2

GBS i B AL 472 (SCOUNTEREN)

MG PR BRI F (7% (SCOUNTEREN) , JiFHEALA P B 6 AV I L2 st ot

AR BAR A e -
31130128 5143 2 1] 0
------ TR[TMCY
LIIP_\-ISO HPMA
—— P31 0 —
Reset [0]0] 0 [olo]o]o]o

P 12.2: BGPTSR DT AL A A4S (SCOUNTEREN)

FEZUN PRI AR U U BA A AR R AN 22 12.2 R

66
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S PERENEMIAC
F 12.2: Y PR EER VT B A AR U]

7 wE HFR N

31: 18 w5 NA e

17: 3 E HPMn HPMCOUNTERn Z3£7#% U-mode 3147 :
0: U-mode jj[i] HPMCOUNTERn $fjlt & JE:38 279
1: U-mode BEIF#ij1 HPMCOUNTER®.

2 E IR INSTRET 237748 U-mode 1437 :
0: U-mode j[i] INSTRET Zffre il JEvE+8 2 70
1: U-mode BEIEH 1] INSTRET #1745 .

1 EE ™ TIME 2377#% U-mode 1Jj[a1{i :
0: U-mode i) TIME ZFfFa8 5% A48 2 55
1: U-mode BEIEH Vi TIME Z7/78%.

0 HE (0)' CYCLE Z5fE#% U-mode 1[4 :
0: U-mode jjIi] CYCLE ZfffaiRifil & %46 2 578
1: U-mode BRIEH i CYCLE ZF{#¢s.

12.1.3  HLESBRFECZE %42 (MCOUNTINHIBIT)

HLE RS LT fr s (MCOUNTINHIBIT), W] DAZE I AL LT e v . TEA T R RE MY
R, KRMITEES . nTRARRRAEBEGR IhAE -

Reset

3130128 514i 302/ 10
------ 0
L[IP\-ISO HPM4 MIR \-1(‘:1'
————IPM31 HPM3
0]o] 0 [oflo]o]o]o

Kl 12.3: Algstiaot gt (k374 (MCOUNTINHIBIT)

PLEEEE LT B ar AP U AN ¢ 12.3 . 4% RISC-V rifE, MTIME J& R4 SL T

I C906 Tz

BRI, BT MCOUNTINHIT[1] # bR SL B
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b MR @ Fs15

HE Imi.

% 12.3: AL TR I B A A7 Al ]

i B | AR Ax]
31: 3 | %5 | MHPMn | MHPMCOUNTERn 2778885 113140 :
0: ERH
L SRR
2 | W5 | MIR | MINSTRET %{pRis LA
0: IERH
L SRS
1 - - -
0 |5 | MCY | MCYCLE #ff7 st b itscin:
0: FERAL
L SIS

12.1.4 RSB %578 (SCOUNTINHIBIT)

R B R 77 (SCOUNTINHIBIT), AJPAZS LS P B VS #e. fEAT
PEREAM TR ST, KT, W DARRIRAL AR IRE . 7S R CO06 9 RSB A A74% -

31 30 4 3 2 1 0

SHPM31|SHPM3 SHPM4|SHPM3| SIR - SCY

Reset 0

Bl 12.4: @R PR IR 748 (SCOUNTINHIBIT)

FEGUN PR 1L AR A AN 2 12.4 B

% 12.40 PN PR REE I F A a3 A7 A i ]

L B | 4 e

31: 3 | %5 | SHPMn | SHPMCOUNTERn 2573845 11 iH4f
0: FERHL
1 SR

2 5 | SIR SINSTRET 25 {72885 (|- 14 -
0: TR
1 BRI

1 - - -

0 | %5 | SCY | SOYCLE #{pRistikitit:
0 ERIH
ISR IR S
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S PRI (@ FLF

12.1.5  HLASBGUIHEE SRR AL 7 /72 (MCOUNTERWEN)

P BT R 5 [ R A Ay (MCOUNTERWEN), T BRGS0 75 ] LS LA
BRI . AR C06 HLAHHR Y R P2 170 -

63 32
Reset 0
31130128 514 3/ 2110
------ ir] olcy
LMP_\130 HPM4
L HPM31 o —
Reset | 0] 0] 0 lolololo]o

B 12.5: HLasiiH By R S [ -4 (MCOUNTERWEN)

24 MCOUNTERWEN.bit[n] 24 1 B, RVFERA LTSN SHPMCOUNTERn, SINSTERT,
SCYCLE, SfiXie2iffee SH/ES B ME MAPMCOUNTERn, MINSTRET., MCYCLE;

24 MCOUNTERWEN.bit[n] 4 0 i, N fe /S AR 55X SHPMCOUNTERD, SINSTRET
SCYCLE, WM& filkARE4E 4 54 .
12.1.6  BLESERMERE N k757 4%y (MHPMCR)

Pl R P ) 27 7% (MHPMCR) 3B MR M ML DA R i K fT B 4%, % Ar Ay C906
HLEBEY R A7 4% -

63 62 61 32
TS SCE -
Reset| O 0 0
31 14 13 12 11 10 9 21 0
PMDM| - | PMDS | PMDU - TME
Reset] 0 0 0 0 0 0 0

Bl 12.6: HLasiiCrERE Il 4 il 27 A7 (MHPMCR)
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S PRI (@ FLF

7 12.5: ML R BE 42 ) 2 A LR

fii 5 v N
63 B TS FM AR, RIS R BT Sk, %A
BHME.
17 b0: RATfl AR
17 bl: fE—PERRIE A A
62 ®E SCE i@ D SR Ve = Y A
1’ b0: AbFEZFFEREYH LT SHPMCR /il & S ffae 2
FEARERRS R
17 bl: APEZAERG A BT AR U515 SHPMCR/fil
61:14 - - 18,
13 5] PMDM LSBT Bz RO, 2 A2 MXSTATUS ZF£7es HOb B A7)
Wi
1’ b0: AHEERAENLA T A AR TG
17 bl: AbIERAENLAAL N T EE 1B TTEL.
11 5] PMDS BB FEEIHEEE SN, A2 MXSTATUS ZRfF8% X [
(AL S -
17 b0: AbFRESAEABLEH PR AT AIE #3150
17 bl: ACHERFERA P N AR R
10 ®E PMDS FPBE BRI, A2 MXSTATUS ZFfEeds b B A7)

WS -

17 b0: AP PR A PAIE R L

17 bl: AFEESAE M BT AR 4

9:2 - - 1R,

1:0 TME fil AR A R

27 b00: Jofl kA=, PERE I AT GRS R AT 4G4k

27 bO1: Trigger/Stop filt&BiA . FEIZB T S F2 7P Hihk 521G
il % FFAEA A SR THEOT YRRl 5 4 -l e TR A7 A
FHSE M ZE T4

2’ bl0: Start/End filt& 8. 7R U8 F kb T ih
il A RN 2% 11 fi 2 A A ARG B N B s IR T A, IR
L.

27 bll: %84,

S
i

12.1.7 &) B REN W %7 /72 (SHPMCR)

G R REHE % i A frds (SHPMCR) T BB il 1 R e e DA K fik A (i
5o LFAAT N C906 PN Y A AR o
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Bl PRI @ FiLF

63 62 32
TS
Reset| O 0
31 14: 13 12 11 10 i9 2i1 0
PMDM| - | PMDS | PMDU - TME
Reset 0 0 0 0 0 0 0

P 12.7: G PR RE A ) 25 7% (SHPMCR)

2 12.6: B PR BE I ) 2 AR

fr B ZFR N

63 BE TS FMAORASOL, B EREIE I R B R AR, R
s .
17 b0: RALFAARE:
1" bl: AT—MEREME I E il

61:14 - - 1R,

13 His PMDM WA ARSI, A2 SXSTATUS 2 f7as Hhobf ALY
WIRT
17 b0: ALFEARFENAA T W) PAIE R 14K
17 bl: ALFEERFEMAE AR IR

11 B PMDS R PR RS AL, %02 SXSTATUS ZFA74s X 1.
DL .
17 b0: ALFRERAEARGH PR W] DAE# TG
17 bl: ACFEERAEEIH PR A8 T4

10 5 PMDS PRSI, 002 SXSTATUS 2Ff7af Hhotf R 1)

WLSpT

17 b0: ALFEERAEH PR Al AE R T4

17 bl: ALPEERAEH PN AR IR T

9:2 - - TRER .

1:0 TME il A AR AL R

2> b00: Jofil A, MERE NI BE S B W] TR LR TG

27 b01: Trigger/Stop fil KA. FEIZHLR 478 Fr btk 524G
fill & FFAFAEA S W EOT i, 4R 7 bk 5 2 kil 27 A7 a
RTINS

2> b10: Start/End filt &5, EZA T YR P Hbdk A T2 4R
fiph 2 N2 11 figh Sz 25T (R B A I g LR T 8, LR
L.

27 bll: {485,

S
dm
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S PRI (@ FLF

12.1.8 fikk%frds (HPMSP)

fih Sz FF A7 I A A R AR b A A R bk . AT O RGO OB i R AR I
BENEIAFIZ ALK AT TR RG] XA C906 " e ras . W Fs:

127 R AR E
EA £ BE | 4 N
MHPMSP | 0x7F1 | MRW | M2 dh i & 27 B I AR HhE
MHPMEP | 0x7F2 | MRW | Hla=CE ik 2777 dn T2 R K AR btk
SHPMSP | 0x5CA | SRW | B B A 27 fd | BE i inil & R 7 bl
SHPMEP | 0x5CB | SRW | g Pt infil k2 fidn | s 5 o fil A R btk

UG /S5 A S AR 7 ki P T HE S il & R RS R . 4 CPU ZEMLA B N i Bk L A A i, i
BRGSO R Mkl Ry, 24 CPU A PR N I B AR A i, S ah TN 25 o s A5y 3
A . MHPMSP Al SHPMSP G {5444 [7]— >3 7%, MHPMEP F1 SHPMEP {52 {44 []
— Ay, CPU 7EMLEHE T AL S MHPMSP/MHPMEP FITEE T P F il s SHPMSP/SHPMEP
BB

12.2  PEGEWE I F L5 A28

PEREHE I 1 e s (MHPMEVENTS-17), I TR M BCF PRI O s 2 A —— W R FEVERE
WSy HPMEVENTn 5 ASFRG] m HFRCEAM K6 A frde i, wilid i HPMCOUNTERn
TR AR IO BT

63 0
Event Selector
Reset 0

Bl 12.8: Hlasti el Sy e (MHPMEVENT)

HLEFBECIE AR L I PR A A e U 22 12.8 .

% 12.8: HLARBCHE R I S PR Ay A st

fr | B | A T4
5

63:0 | B | FAFESG] | MEREHI SRS
5 |5 0: BEAT IS

Ox1~0x2A: SEPFSCHLRIPERE MM FHF, BARDL 3% 12.9

% 12.9 AFAFRTIDA S .
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# 12.9: VAR E RN RS R

=51 Ff: it

0x1 L1 ICache Access Counter

0x2 L1 ICache Miss Counter

0x3 I-uTLB Miss Counter

0x4 D-uTLB Miss Counter

0x5 jTLB Miss Counter

0x6 Conditional Branch Mispredict Counter

0x7 Conditional Branch Instruction Counter

0x8-0xA AR E LI

0xB Store Instruction Counter

0xC L1 DCache Read Access Counter

0xD L1 DCache Read Miss Counter

0xE L1 DCache Write Access Counter

0xF L1 DCache Write Miss Counter

0x10-0x1C AR T

0x1D ALU Instruction Counter

0x1E LOAD & Store Instruction Counter

0x1F Vector Instruction Counter

0x20 CSR Access Instruction Counter

0x21 Sync Instruction Counter AMO/LR/SC #5%

0x22 Load & Store Unaligned Access Instruction

Counter

0x23 Interrupt Number Counter Wi )87 3 1) P T

0x24 Interrupt Off Cycle Counter 4 CPU 4F M £ H MIE 4 0, PLIC
LR PR EHE, 24 CPU Ak
F S % H. Delegation PA K SIE % 0,
PLIC 23 o W A i 57 Fisf 1]

0x25 Environment Call Instruction Counter

0x26 Long Jump Instruction Counter Bk s SMB F84%

0x27 Frontend Stalled Cycle Counter Budg B Stall %KL

0x28 Backtend Stalled Cycle Counter PR Je S 9k K 2R BTG Stall J&1 1%k

0x29 Sync Stalled Cycle Counter FENCE/FENCE.i/SYNC
/SFENCE %

0x2A Float Point Instruction Counter INEFETE S B 2545
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12.3  FFHELS

RS A =4, 5 AT . PR ET RE A C906 T AT At
FORT R BRI £ 1210 BoR.

% 12.10: Ml gk

HFR £ Gl W5 | YISE | 4
MCYCLE 0xB00 | MRW | 0x0 cycle counter
MINSTRET 0xB02 | MRW | 0x0 instructions-retired counter

MHPMCOUNTERS3 0xB03 | MRW | 0x0 performance-monitoring counter3
MHPMCOUNTERA4 0xB04 | MRW | 0x0 performance-monitoring counter4

MHPMCOUNTER31 | 0xB1F | MRW | 0x0 performance-monitoring counter31

PR ST ERsIR % 12.11 FoR.,

# 12.10 P B F TR R

E) 25l | 5 | WIIGE | 4

CYCLE 0xC00 | URO | 0x0 cycle counter

TIME 0xC01 | URO | 0x0 timer

INSTRET 0xC02 | URO | 0x0 instructions-retired counter
HPMCOUNTER3 | 0xC03 | URO | 0x0 performance-monitoring counter3
HPMCOUNTER4 0xC04 | URO | 0x0 performance-monitoring counter4
HPMCOUNTERS31 | 0xC1F | URO | 0x0 performance-monitoring counter31

FEZU PR R R A RN o 12,12 Fos.

#1212 PN PR R R

K w5l | 5 | WIGE | A

SCYCLE 0x5E0 | SRW | 0x0 cycle counter

SINSTRET 0x5E2 | SRW | 0x0 instructions-retired counter
SHPMCOUNTER3 | 0x5E3 | SRW | 0x0 performance-monitoring counter3
SHPMCOUNTER4 | 0x5E4 | SRW | 0x0 performance-monitoring counter4
SHPMCOUNTER31 | 0x5FF | SRW | 0x0 performance-monitoring counter31

Her, H P CYCLE, INSTRET Al HPMCOUNTERD @& X B AL S 4 i Hsemie syt
TIMER i14#8 /& MTIME 27774 Hsemelt: BgOH Pty SCYCLE, SINSTRET il SHPMCOUN-
TERn J& X} AL F B8 i g«
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12.4  PEGER I Ao TR RE b

C906 s T L RE M I B THLE B O e Bl iR AR frds (MCOUNTEROF) AL
FOEV R T G RE A A7 A (MCOUNTERINTEN). A f7astilastbial ol 5, bl an ity 1 i
KAREAG 2 AH

63 32
Reset 0
31130128 514 3/ 2110
...... IR 0(_1&
LMP_\130 HPM4
L HPM31 HPM3
Reset | 0] 0] 0 lolololo]o

Bl 12.9: PERE LI B oCHL ST Rt AR A A7 2%

63 32
Reset 0
31130128 514 3/ 2110
------ ir] olcy
LMP_\130 HPM4
L HPM31 o —
Reset | 0] 0] 0 lolololo]o

B 12.10: PEAE M I B CH LA T St ) P T IR e 77 2%

P R APt (MCOUNTEROF) A HOAR 5 SRl —— X0z, 20 B T 3om &5 04
W RA T L th s PlastCR b arfias (MCOUNTERINTEN) Hag A~ Lods 5 F T R —
—XFRL, T B SR A B RS O RS 2 AR IR R

A 2 R o G5 — e 161 B 17, e RS R P e T, RTDARY Delgate
SR PRI, I A
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ARHESREENHEZ RG], 8 MMU S8R, PMP BRI, S SR ERG] . PLIC i
EHnpl. HPM W E/RBIF] CPU N RARS .

13.1 MMU #8560

/******************************************************************************

* Function: An example of set C906 MMU.

* Memory space: Virtual address <-> physical address.

* Pagesize 4K: vpn: {vpn2,vpnl,vpnO} <-> ppn: {ppn2,ppnl,ppn0}
*x Pagesize 2M: vpn: {vpn2,vpnl1}<-> ppn:{ppn2,ppni}

*x Pagesize 1G: vpn: {vpn2} <-> ppn: {ppn2}

*

**********************************************************************************/

/*C906 will invalid all MMU TLB Entry automatically when reset*/
/*you can use sfence.vma to invalid all MMU TLB Entry if necessarily*/

sfence.vma x0, x0

/* Pagesize 4K: vpn: {vpn2, vpnl, vpnO} <-> ppn: {ppn2, ppnl, ppnO}*/
/*first-level page addr base: PPN (defined in satp)x*/

/*second-level page addr base: BASE2 (self define)x*/

/*third-level page addr base: BASE3 (self define)*/

/*1. get first-level page addr base: PPN and vpn*/

/* get PPNx/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4




H=n BFmpl

(£ L)

/*2. cfig first-level pagex/

/*first-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{ 44’ b BASE2, 10’ bi}

o %/
/*get first-level page addrx*/
s1li x3, x3, 12
/*get vpn2*/
1i x4, VPN
1i x5, 0x7£c0000
and x4, x4, x5
srli x4, x4, 15
and x5, x3, x4
/*store pte at first-level page addr*/
1i x6, {44’ b BASE2, 10’ bil}
sd x6, 0(x5)

/*3. cfig second-level page*/

/*second-level page addr: {BASE2, vpnl, 3’ b0}, second-level page pte:{ 44’ b BASE3, 10’

b1} \*/
/*get second-level page addrx*/
/\* VPN1x/
1i x4, VPN
1li x5, 0x3fe00
and x4, x4, x5
srli x4, x4, 9
/*BASE2x/
1i x5, BASE2
srli x5, x5, 12
and x5, x5, x4
/*store pte at second-level page addr*
1i x6, {44’ b BASE3, 10’ b1}
sd x6, 0(x5)
/*4. cfig third-level page*/

/*third-level page addr: {BASE3, vpnO, 3’ b0}, third-level page pte:{
theadflag, ppn2, ppnl, ppnO, 9’ b flags,1’ bl} */

/*get second-level page addrx*/
/* VPNOx/

1i x4, VPN

1i x5, Ox1ff

and x4, x4, x5

srli x4, x4, 3

yitiZA)
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/*BASE3x/

1i x5, BASE3

srli x5, x5, 12

and x5, x5, x4

/*store pte at second-level page addr*/

1i x6, { theadflag, ppn2, ppnil, ppnO, 9’ b flags, 1’ bi}
sd x6, 0(x5)

/* Pagesize 2M: vpn: {vpn2, vpnll} <-> ppn: {ppn2, ppnil}*/
/*first-level page addr base: PPN (defined in satp)*/
/*second-level page addr base: BASE2 (self define)=*/

/*1. get first-level page addr base: PPN and vpn*/
/* get PPNx/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4

/*2. cfig first-level page*/
/*first-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{ 44’ b
BASE2, 10’ bill}*/

/*get first-level page addr*/

slli x3, x3, 12

/*get vpn2x/

1i x4, VPN

1i x5, 0x7£c0000

and x4, x4, x5

srli x4, x4, 15

and x5, x3, x4

/*store pte at first-level page addr*/
1i x6, {44’ b BASE2, 10’ bil}

sd x6, 0(x5)

/*3. cfig second-level pagex*/

/*second-level page addr: {BASE2, vpnl, 3’ b0}, second-level page pte:{
theadflag, ppn2, ppnl, 9’ b0, 9’ b flags,1’ bl} */

/*get second-level page addrx*/

/* VPN1x/

1i x4, VPN

yitiZA)
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1i x5, 0x3fe00

and x4, x4, x5

srli x4, x4, 9

/*BASE2x/

1i x5, BASE2

srli x5, x5, 12

and x5, x5, x4

/*store pte at second-level page addr*/

1i x6, { theadflag, ppn2, ppnil, 9’ b0, 9’ b flags,1’ bil}
sd x6, 0(x5)

/* Pagesize 1G: vpn: {vpn2} <-> ppn: {ppn2}*/
/*first-level page addr base: PPN (defined in satp)*/
/*1. get first-level page addr base: PPN and vpn*/

/* get PPNx/

csrr x3, satp

1i x4, Oxfffffffffff

and x3, x3, x4

/*2. cfig first-level page*/

/*first-level page addr: {PPN, vpn2, 3’ b0}, first-level page pte:{
theadflag, ppn2, 9’ b0, 9’ b0, 9’ b flags,1’ bil}x/

/*get first-level page addr*/

slli x3, x3, 12

/*get vpn2x/

1i x4, VPN

1i x5, 0x7£c0000

and x4, x4, x5

srli x4, x4, 15

and x5, x3, x4

/*store pte at first-level page addr*/

1i x6, { theadflag, ppn2, 9’ b0, 9’ b0, 9’ b flags,1’ bil}
sd x6, 0(x5)

13.2 PMP kB Pl

/******************************************************************************

* Function: An example of set C906 PMP.

(RO
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(8 L)

* 0x0 ~ 0xf0000000, TOR izl RWX

* 0xf0000000 ~ 0x£8000000, NAPOT iz, RW

*0xff£73000 ~ Oxfff74000, NAPOT A&, RW

*0xf££c0000 ~ Oxfffc2000, NAPOT Hizl, RW

* PAE 4 IR E TARRMHATRER . 5358, AT IE CPU FEARRIBI T HALAT R LR bk X
5, JCHORTEBOAIIA & PUTAURMPLAS BT, T2 PMP #EA TR L . ROk, at

e L LR B TR A DI R R b DS E BTGRP, A R TR .

**********************************************************************************/

# pmpaddr0,0x0 ~ 0x£0000000, TOR Rz, 5 W HATALFR

1i x3, (0x£f0000000 >> 2)

csrw pmpaddr0O, x3

# pmpaddr1,0xf0000000 ~ 0xf8000000, NAPOT iz, EEALFR

1i x3, ( 0xf0000000 >> 2 | (0x8000000-1) >> 3))

csrw pmpaddrl, x3

# pmpaddr2,0xff£73000 ~ Oxfff74000, NAPOT iz, EEAFR

1i x3, ( 0xff£f73000 >> 2 | (0x1000-1) >> 3))

csrw pmpaddr2, x3

# pmpaddr3,0xfffc0000 ~ 0xfffc2000, NAPOT iz, EEIR

1i x3, ( 0xfffc0000 >> 2 | (0x2000-1) >> 3))

csrw pmpaddr3, x3

# pmpaddr4,0xf0000000 ~ 0x100000000, NAPOT #%x\;, JoAT-Aa/AXRR

1i x3, ( 0x£f0000000 >> 2 | (0x10000000-1) >> 3))

csrw pmpaddr4, x3

# pmpaddr5,0x100000000 ~ Oxffffffffff, TOR Hix;, ToATAAAXBR

1i x3, (Oxffffffffff >> 2)

csrw pmpaddrb, x3

# PMPCFGO, FLEARIMIITIUR/HX/Lock 1,

lock Ny 1 W, ZRIAEHLERAT A HRL

1i x3,0x88989b9b9b8f

csrw pmpcfgl, x3

# pmpaddr5,0x100000000 ~ Oxffffffffff, TOR Eizx, 0x100000000 <= addr <

OxffffffE£EF WAy pmpaddrs, {AlE Oxfffff££000 ~

OxffEfEEEEEE HINEIX[H] TGk pmpaddrs (C906 HY PMP [/ 4K), WUERTFEFEM 1T =5[H]
MR fE—A 4K 2], FHEAAE A NAPOT B,
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13.3 REEAEE P

13.3.1 AT Kbl

/*C906 will invalid all I-cache automatically when resetx*/
/*you can invalid I-cache by yourself if necessarily*/
/*invalid I-cachex/

1i x3, 0x33

csrc mcor, x3

1i x3, 0Ox11

csrs mcor, X3

// it can also use icache instruciton to replace the invalid sequence if theadisaee is
—enabled.

//icache.iall

//sync.is

/*enable I-cachex/

1i x3, Ox1

csrs mhcr, x3

/*C906 will invalid all D-cache automatically when reset*/
/*you can invalid D-cache by yourself if necessarilyx*/
/*invalid D-cachex/

1i x3, 0x33

csrc mcor, x3

1i x3, 0x12

csrs mcor, x3

// it can also use dcache instruciton to replace the invalid sequence if theadisaee is
—enabled.

// dcache.iall

// sync.is

/*enable D-cachex/

1i x3, 0x2

csrs mhcr, x3

/*C906 will invalid all D-cache automatically when reset*/

/*you can invalid D-cache by yourself if necessarilyx*/

13.3.2  4RAWIBGEAF 5 Bode R A R 1 2B

CcPUO
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sd x3,0(x4) // a new instruction defined in x3
// is stored to program memory address defined in x4.
dcache.cvall r0 // clean the new instrcution.
sync.s // ensure completion of clean operation.
icache.iva r0 // invalid icache according to shareable configuraiton.
sync.s/fence.i // ensure completion in all CPUs.
sd x5,0(x6) // set flag to signal operation completion.
sync.is

jr x4 // jmp to new code

13.3.3 TLB 5%l e Al bon i

CPUO

sd x4,0(x3) // update a new translation table entry
sync.is/fence.i // ensure completion of update operation.
sfence.vma x5,x0 // invalid the TLB by va

sync.is/fence.i // ensure completion of TLB invalidation and

// synchronises context

13.4 PLIC ¥4l

//Init id 1 machine mode int for hart O

/*1.set hart threshold if neededx*/

1i x3, (plic_base_addr + 0x200000) // hO mthreshold addr
1i x4, Oxa //threshold value

sw x4,0x0(x3) // set hartO threshold as Oxa

/*2.set priority for int id 1x/

1i x3, (plic_base_addr + 0x0) // int id 1 prio addr
1i x4, Ox1f // prio value

sw x4,0x4(x3) // init idl priority as Oxi1f

/*3.enable m-mode int idl to hartx*/

1i x3, (plic_base_addr + 0x2000) // hO mieO addr
1i x4, 0x2

sw x4,0x0(x3) // enable int idl to hartO
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(£ L)
/*4.set ip or wait external int*/
/*following code set ip*/
1li x3, (plic_base_addr + 0x1000) // hO mthreshold addr
1i x4, 0x2 // id 1 pending
sw x4, 0x0(x3) // set int idl pending
/*5.core enters interrupt handler, read PLIC_CLAIM and get ID*/
/*6.core takes interrupt*/
/*7.core needs to clear external interrupt source if LEVEL(not PULSE)
configured, then core writes ID to PLIC_CLAIM and exits interrupt*/
13.5 HPM BH 56
/*1.inhibit counters counting*/
1i x3, Oxffffffff
csrw mcountinhibit, x3
/*2.C906 will initial all HPM counters when reset*/
/*you can initial HPM counters manually if necessarilyx*/
csrw mcycle, x0
csrw minstret, x0
csrw mhpmcounter3, x0
csrw mhpmcounter3l, x0
/*3.configure mhpmevent*/
1i x3, Ox1
csrw mhpmevent3, x3 // mhpmcounter3 count event: L1 ICache Access Counter
1i x3, 0x2
csrw mhpmevent4, x3 // mhpmcounter4 count event: L1 ICache Miss Counter
/*4. configure mcounteren and scounterenk/
1i x3, Oxffffffff
csrw mcounteren, x3 // enable super mode to read hpmcounter
(@E23)
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1i x3, Oxffffffff

csrw scounteren, x3 // enable user mode to read hpmcounter

/*5. enable counters to count when you wantx*/

csrw mcountinhibit, xO

13.6 CPU pilufkflinife it Bl

/*1.clear MIE(or SIE)*/
/*ensure you are in M/S mode and the external debug request is forbiddenx*/
1i x3, 0x20aaa

csrs mie, x3

/*2.clear mie in MSTATUS(or sie in STATUS)x*/
1i x3, 0x8

csrci mstatus, x3

/*3.close data prefetchx/
1i x3, 0x4

csrci mhint, x3

/*4. clear DCACHE and close itx/

dcache.call

1i x3, 0x2

csrci mhcr, x3

/*5. execute wfix/

wfi
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C906 LB T RV6AIMAFDC #5444, DA A E T AN A 15 Xk 5k i UL A A -

14.1 Bk A-1 T 3848ARIE

PATR 2%} C906 LB RISC-V T #50LMHR A, 59T R HES -

AATIRANLTEBINN 32 1, (HRARGAERER LT SR 0 16 MR E4ET84, KT R4
A BARFERTE WK & A-6 C 454 K%

14.1.1 ADD—A{F 9 mid:454

ks

add rd, rsl, rs2
B

rd < rsl + rs2
PATEUR :

M mode/S mode/U mode
LA

7o
AR A

31 25 :24 20:19 15:14 12 i11 7 i6 0
0000000 rs2 rsl 000 rd 0110011

14.1.2 ADDI—A 55 I BomikdR 4

itk

addi rd, rsl, imm12

85
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B

rd + rsl + sign_extend(imm12)
PATELBR :

M mode/S mode/U mode

7o
Ak

31 20119 15{14 12 111 716 0
imm12[11:0] rsl 000 rd 0010011

14.1.3 ADDIW—K 32 A4 5 s MBomikic 4

addiw rd, rsl, imm12
B
tmp[31:0] < rs1[31:0] + sign_extend(imm12)[31:0]
rd + sign_ extend(tmp[31:0])
PATALBR :
M mode/S mode/U mode
Prs
7o
AR A

31 20;19 1514 12 11 7 {6 0
imm12[11:0] rsl 000 rd 0011011

14.1.4 ADDW—ik 32 fifi ¥ mikiss
ik
addw rd, rsl, rs2
(B
tmp[31:0] « rs1[31:0] + rs2[31:0]
rd ¢ sign_extend(tmp[31:0])
PATHLR :
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M mode/S mode/U mode
S

7o
KT T

31 25 24

20

19

15:14

12

0000000 rs2

rsl

000

rd

0111011

14.1.5 AND—#:Ai 54

ik
and rd, rsl, rs2

Pfi:

rd « rsl & rs2
PATEUR :
M mode/S mode/U mode

31 25 124

20

19

15:14

12

0000000 rs2

rsl

111

rd

0110011

14.1.6 ANDI

ik
andi rd, rsl, imm12

Pefi:

rd + rsl & sign_extend(imm12)

PATEUR :
M mode/S mode/U mode

DAL €3 VST (5o
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31 20{19 1514 12 111

imm12[11:0] rsl 111 rd

0010011

14.1.7 AUIPC——PC g BiEomiis s

inik:
auipc rd, imm20
Bk

rd < current pc + sign_extend(imm20<<12)
PATELBR :
M mode/S mode/U mode

31 1211

imm20[19:0] rd

0010111

14.1.8 BEQ—H%4 L84

beq rsl, rs2, label
Beth:
if (rsl == rs2)
next pc = current pc +sign_extend(imm12<<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
S
7o
Bew:
L4l label 54 imm12
iAWk TE R £4KB Mk 23|
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AR

31

30

25

24

20

19

15

14

12

11 8

7

6

imm12[9:4]

rs2

rsl

000

imm12[3:0]

1100011

14.1.9 BGE—Aiff 9 R T3 T v

ik

bge rsl, rs2, label

Pt

if (rsl >=rs2)

else

imm12[11]

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

next pc = current pc + 4

PATELBR :

M mode/S mode/U mode

S
e
Bl

ICgmeaiidl label 5 imm12

e A BEE T H4KB Hiht2sa)

RA A

31

30

25

24

20

19

15

14

12

11 8

t imm12[10]

imm12[9:4]

rs2

rsl

101

imm12[3:0]

1100011

14.1.10 BGEU—IfF 9 KT T % R4

ik

imm12[11]

.

imm12[10]
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bgeu rsl, rs2, label
Pfi:
if (rs1 >=rs2)
next pc = current pc + sign_extend(imm12<<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
S
7o
Bew:
ICdmeniidl label 5 H imm12
T4 B +4KB HihkZs[a)
RAREK:

31:30 25124 2019 15114 12/11 8 7 i6 0
imm12[9:4] rs2 rsl 111 imm12[3:0] 1100011

\—immlz[lll Limm12[10]

14.1.11 BLT—HA 5/ Fa34Rs
ik
blt rsl, rs2, label
iR
if (rsl < rs2)

next pc = current pc + sign_ extend(imm12<<1)

else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
S
7o
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BE:

{L4ma iR label S imm12
154 Bkt Y5 ) 4K B Huhik 45 ]
AR

31:30 25:24 2019 1514 12:11 87 6 0
imm12[9:4] rs2 rsl 100 imm12[3:0] 1100011

\—immlz[ll} Limle[lO}

14.1.12 BLTU—XELF S/ T4 X84

bltu rsl, rs2, label
Ptz
if (rs1 < rs2)
next pc = current pc + sign_ extend(imm12<<1)
else
next pc = current pc + 4
PATELFR :
M mode/S mode/U mode
7o
Be:
o anARYE label & imm12
S KB k23 i)
AR

31130 25124 20119 15114 12i11 817 6 0
imm12[9:4] rs2 rsl 110 | imm12[3:0] 1100011

imm12[11] Limmil2[10]

14.1.13 BNE

AN LIRS

ik
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P BSE A BRIEEAARE @ SEsLE

bne rsl, rs2, label
Pfi:
if (rsl = rs2)
next pc = current pc + sign_extend(imm12<<1)
else
next pc = current pc + 4
PATEUR :
M mode/S mode/U mode
S
7o
Bew:
ICdmeniidl label 5 H imm12
AWk TE R £4KB Mk 25|
AR

31:30 2524 20:19 15i14 1211 8 7 16 0
imm12[9:4] rs2 rsl 001 imm12([3:0] 1100011

L—— imm12[11] Limm12[10]

14.1.14 CSRRC A2 R 5 RA

csrre rd, csr, rsl
Heffs:

rd < csr

cst + csr & (~rsl)
PATEUR :

M mode/S mode/U mode

[ =)
JTin e

£ VS

[P E
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SR Bk A BRAERR A AR

BRI AT R A A, BS54 A a &

B

0 rsl=x0 A}, AGSRFEGEIE, REF G N5 I

AR A

31 20:19 1514 12 111

csr rsl 011

rd

1110011

14.1.15 CSRRCI

el ¥ SR A S E SLSYS (R

ik
csrrci rd, csr, immb
1k
rd < csr
cst +— cst & ~zero__extend(immb)
PATEUR :
M mode/S mode/U mode
S
eSS e

B

FAURT SV P w A AN F] BRI S il i sy

AR A

31 20{19 1514 12 111

csr imm5 111

rd

1110011

14.1.16 CSRRS

Pl A7 25 B R 1R 4

ik
csrrs rd, csr, rsl
Bk
rd < csr
cst «— csr | rsl
PATEUR :
M mode/S mode/U mode

o,
L

www.t-head.cn 93



SR Bk A BRAERR A AR

& | S

TLIE

AR AT B e A, B S 545 i A frd &

s

H rsl=x0 I, VIR RPEGHRE, RAT LS8 K5

RARK:

31 20:19 15114 12 111

csr rsl 010

rd

1110011

14.1.17 CSRRSI

Ul R SR IR b G DAL S (o

ik

csrrsi rd, csr, immb
i

rd < csr

st +— csr | zero__extend (immb5)
PATEUR :

M mode/S mode/U mode
S

eI

B

FRRT AT R A AN, BRI S B A =

3B

31 20{19 15{14 12 {11

csr imm5 110

rd

1110011

14.1.18 CSRRW

PO L G IR IR A

itk
csrrw rd, csr, rsl
e
rd ¢ csr

csr +— rsl

PATALRR :
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P BSE A BRIEEAARE @ SEsLE

M mode/S mode/U mode

LT
eI (e s
BEW]:
AR SR VDT R T AN ), BRI S 45 i A T
RAREA:
31 20/19 15014 12 }11 706 0

csr rsl 001 rd 1110011

14.1.19 CSRRWI

PR A7 2 M B B R IR TR A

ik

cstrwi rd, csr, imm5
(B

rd « csr

cst[4:0] +— immb5

cs1[63:5]  csr[63:5]
PATHLR :

M mode/S mode/U mode

IR AT
UK

BRI T AV AR s A, B S i A e &0 .
Ak :

31 20119 1514 12 111 7 i6 0
csr imm5 101 rd 1110011

14.1.20 EBREAK—Wj 554

ik
ebreak
s
A R AR R
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P BSE A BRIEEAARE @ SEsLE

PATEUR :

M mode/S mode/U mode
S

W 5

AR

31 20119 1514 12 111 76 0
000000000001 00000 000 00000 1110011

14.1.21 ECALL—HRB w54

ik
ecall

Heff::

Pt SR 8

TR

M mode/S mode/U mode
S
PR 58 B P ERA I 4 . WS AR A
AR

31 20119 15/14 12 {11 7 {6 0
000000000000 00000 000 00000 1110011

14.1.22 FENCE—{¢figRl 454

E37
fence iorw, iorw
EEd (3

PRUEZ 4GB BT B S AT il A% BOMBLE 2 B AR 2 5 7 I A B S A7 A sl S i3 2 S g0
25,

PATELBR :
M mode/S mode/U mode
S

7o

www.t-head.cn 96



P BSE A BRIEEAARE @ SEsLE

B
pi=1, so=1, J§4iHEVAN fence 0, PAILHE
R

31 28{27126(25i24{23i22{21{20{19 1514 12i11 7 i6 0
0000 pi |polpr|pwsi |so|sr |sw 00000 000 00000 0001111

14.1.23 FENCE.I /A RN A
ik

fence.i

Pefte:

57 icache, SRUETZIE BT A B Ui A 45 R BEAE DS 2 IR R IBGE B U5 1 51
PATELR :

M mode/S mode/U mode

S

V"

AR

31 28127 24123 20119 1514 12i11 7 16 0
0000 0000 0000 00000 001 00000 0001111

14.1.24 JAL——P 6% T RUEIEA

ke
jal rd, label
1k
next pc « current pc + sign_ extend (imm20<<1)
rd < currect pc + 4
PATELBR :
M mode/S mode/U mode
S
7o
K
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SR Bk A BRAERR A AR

I omaatids label 24 imm20
G A BRI £ 1MB Hbhik 23]

AR
3130 20119 11 0
imm20[9:0] imm20[18:11] rd 1101111
L imm20[19] LimmZO[lO]
14.1.25 JALR—%(¢dsikds T RUFIR A

ik

jalr rd, rsl, imm12
B

next pc  (rsl + sign_extend(imm12) ) & 64° hfFFfFEfe

rd « currect pc + 4
PATLRE :

M mode/S mode/U mode
S

7o
Bew:

PLATE A EE MMU KPR, f59 BT Ry 45 1TB Huhk=s(h]

FEHLEAH MMU FTIFRF, 459 BE BRI 4 512GB k%< i)
AR

31 20 19 1514 1211 0
imm12[11:0] rsl 000 rd 1100111

14.1.26 LB—HF 5 ¥ ey timadn4

itk
b rd, imm12(rs1)

Bt
address<—rsl+sign__extend(imm12)
rd « sign_ extend(mem/[address])

PATEUR :
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SR Bk A BRAERR A AR

M mode/S mode/U mode

S

INEFE AT 5 MBS VT MR E . TR U DR

KT T

31 20119 1514 12 111 7 {6 0
imm12[11:0] rsl 000 rd 0000011
14.1.27 LBU—JCfF 59 I imakin 4

inik:

Ibu rd, imm12(rsl)
1R

address¢<—rsl+sign__extend(imm12)

rd « zero__extend(mem/[address])

PUTEUR :

M mode/S mode/U mode
S

NG ARSI R0 . NEAEL VIS R o N5 2 T B R

ZIES

31 20:19 15:14 12 111 716 0
imm12[11:0] rsl 100 rd 0000011
14.1.28 LD—R'edkiss

ke

Id rd, imm12(rs1)
Heffe:

address<—rsl+sign__extend(imm12)

rd « mem[(address+7):address]
PATELBR :

M mode/S mode/U mode
S

INEIE AT 5 MBS VT MR H . TR U DR
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SR Bk A BRAERR A AR

AR
31 2019 15{14 12 ;11 7 6 0
imm12[11:0] rsl 011 rd 0000011
14.1.29 LH—AFF 99 e FrmEii %
ik
lh rd, imm12(rs1)
Bt
address«rsl+sign_extend(imm12)
rd + sign_ extend(mem[(address+1):address])
PATELFR :
M mode/S mode/U mode
IR AR TET IR . MBS VIR 5 . NG T A R 7
AR
31 20119 1514 12 {11 7 |6 0
imm12[11:0] rsl 001 rd 0000011
14.1.30 LHU—EfF 59 b %
ifik:
lhu rd, imm12(rsl)
Pefi:
address«rsl+sign_extend(imm12)
rd + zero_extend(mem|(address+1):address])
PATELBR :
M mode/S mode/U mode
INERIE ATV o MEAG VT B U5 G2 DU B D
FA A
31 20119 1514 12 {11 716 0
imm12[11:0] rsl 101 rd 0000011
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P BSE A BRIEEAARE @ SEsLE

14.1.31 LUI——3hir BEcE 854

ik
lui rd, imm?20
Pt
rd¢—sign_extend(imm20<<12)
PATELUR :
M mode/S mode/U mode
LT
7o
AR

31 12111 7 i6 0
imm20[19:0] rd 0110111

14.1.32 LW—HHS R rmikis 4

ik
lw rd, imm12(rs1)
B
address¢rsl+sign_extend(imm12)
rd + sign_ extend(mem[(address+3):address])
PATELBR :
M mode/S mode/U mode

S
WU SRR T S AR VISR . IS T
ZITEN
31 2019 15/14 12 {11 716 0
imm12[11:0] rsl 010 rd 0000011

14.1.33 LWU—IF S I emiEis s

ik

lwu rd, imm12(rs1)
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SR Bk A BRAERR A AR

Pefiz:

address«rsl+sign_extend(imm12)

rd + zero_extend(mem|[(address+3):address])

PATEUR :

M mode/S mode/U mode
INERAR S AEXS T M S B M8
AR

31 20:19

30
ke
=
=

[22]

imm12[11:0] rsi

rd

0000011

14.1.34 MRET—HLREBIX S5 RIS

ik
mret
Bt
next pc<— mepc
mstatus.mie «—mstatus.mpie
mstatus.mpie 1
PATILRE :
M mode
S
kA S
HARA:

31 25 24 20:19

é’\

1514

12

11

0011000 00010 00000

000

00000

1110011

14.1.35 OR—#&AviskigA

or rd, rsl, rs2
e

rd < rsl | rs2
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SR Bk A BRAERR A AR

PATELR :

M mode/S mode/U mode
7

AR

31 25 24 20:19

15:14

12

11

0000000 rs2 rsl

110

rd

0110011

14.1.36  ORI——y W%t o5 4

ori rd, rsl, imm12
Pefiz:

rd < rsl | sign_extend(imm12)
PATELFR :

M mode/S mode/U mode

7o
AR

31 2019

15{14

12

11

imm12[11:0] rsl

110

rd

0010011

14.1.37 SB—— ¢ 1ifefikii g
ifik:
sb rs2, imm12(rsl)

B
address«rsl+sign_extend(imm12)
mem/[:address] « rs2[7:0]

PATELRR :

M mode/S mode/U mode

o,
L

B Al
]

FAERE AN ST R . AR U5 M B i

« FPRER A T

J

BRSF
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SR Bk A BRAERR A AR

31 25 24 20:19 15:14 12 11 7 6

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

0100011

14.1.38 SD—XFA{ifikig S

ik
sd rs2, imm12(rsl)

Bt
address«rsl+sign_extend(imm12)
mem|[(address+7):address] < rs2

PATELFR :

M mode/S mode/U mode
TR QAR P UT M S8 . FEIE AT RN . AP & ORI R i
AR

31 25 24 2019 15:14 12 (11 7

[+)]

imm12[11:5] rs2 rsl 011 imm12[4:0]

0100011

14.1.39 SFENCE.VMA— &ML 254

ifik:

sfence.vma rsl,rs2

EEd (B
JHT R FUL A7 TC0R [7] 25 44
PATHLR :
M mode/S mode
L E
E| SV et
B

mstatus.tvm=1, FEBREH AT IT%IEL 5 EIEERE SR
rsl: fEfIHbhE, rs2: asid
o 1s1=x0, rs2=x0 [}, Fozk TLB WP mFED.
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SR Bk A BRAERR A AR

o 1s11=x0, rs2=x0 B}, T TLB H g b sl ik ag .

o 1s1=x0, 1rs2!=x0 I}, Joxf TB F Ay rs2 HES R,

o 1sll=x0, rs2l=x0 W}, JoR TLB FHrA it sl BUMIER rs2 JERRS A9 RI0.

AR
31 25 24 20:19 15:14 12 11 7 6 0
0001001 rs2 rsl 000 00000 1110011
14.1.40 SH——P ik S
ik
sh rs2, imm12(rsl)
Bt
address«rsl+sign_extend(imm12)
mem|[(address+1):address] < rs2[15:0]
PATELBR :
M mode/S mode/U mode
AR AR P UT R 8 . FEIE AT R AN . AP & TORE iR e H
RAR:
31 25 124 20:19 15:14 12 11 7 i6 0
imm12[11:5] rs2 rsl 001 imm12[4:0] 0100011

14.1.41 SLL—#&H /54

ik

sll rd, rsl, rs2
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P BSE A BRIEEAARE @ SEsLE

EEd (3
rde rsl << rs2[5:0]
PATHLR :
M mode/S mode/U mode
G
Ak

31 25 24 20:19 15:14 12 i11 7 6 0
0000000 rs2 rsl 001 rd 0110011

14.1.42 SLLI— 7y g2 M e migs

ik

slli rd, rs1, shamt6
Beffe:

rd« rsl << shamt6
PATEUR :

M mode/S mode/U mode
LT

7o
AR

31 26125 2019 15114 12 111 7 16 0
000000 shamt6 rsl 001 rd 0010011

14.1.43 SLLIW——{k 32 fi v BiEa2 i e eis s

ke
slliw rd, rs1, shamtb
Pt
tmp[31:0]«—(rs1[31:0] << shamt5)[31:0]
rd¢— sign_ extend(tmp[31:0])
PUTEUR :
M mode/S mode/U mode
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SR Bk A BRAERR A AR

= i
ig et i
=5
b

15

14

12

0000000 shamt5 rsl

001

rd

0011011

14.1.44 SLLW— K 32 {iiZ5i kceta’

ik
sltw rd, rs1, rs2
(B
tmp[31:0]« (rs1[31:0] << rs2[4:0])[31:0]
rdesign_extend (tmp[31:0])
PATELR :
M mode/S mode/U mode
S
o
TRARA:

31 25 :24 20:19

15

14

12

11

0000000 rs2 rsl

001

rd

0111011

14.1.45 SLT— A5 HBI/MFEARS

ik
slt rd, rsl, rs2
Heffs:
if (rsl < rs2)
rd+1
else
rd<«—0
PATEUR :
M mode/S mode/U mode

S
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SR Bk A BRAERR A AR

31 25 24 20 19 1514 12 111

0000000 rs2 rsl 010 rd

0110011

14.1.46 SLTI—A 455 L Bl Bb B/ hFE R4

slti rd, rsl, imm12
Bt
if (rs1 <sign_extend(imm12))
rd«1
else
rd«0
PATELFR :
M mode/S mode/U mode
7o
RAR:

31 2019 15114 12 111

a

imm12[11:0] rsl 010 rd

0010011

14.1.47 SLTTIU——JeAF 5 BB B/ F BN R4

ks
sltiu rd, rsl, imm12
Hffs:
if (rs1 <zero_extend(imm12))
rd«1
else
rd«0
PATEUR :
M mode/S mode/U mode
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P BSE A BRIEEAARE @ SEsLE

T
%
bl

imm12[11:0] rsl 011 rd 0010011

14.1.48 SLTU—E# 95 B/ D FENIRS

ik
sltu rd, rsl, rs2
Heffs:
if (rsl < rs2)
rd«1
else
rd<«0
PATEUR :
M mode/S mode/U mode

31 25 24 2019 15:14 12 (11 76 0
0000000 rs2 rsl 011 rd 0110011

14.1.49 SRA—EEALBIES

ik
sra rd, rsl, rs2
Bt
rd¢rsl >>> rs2[5:0]
PATELRR :
M mode/S mode/U mode

7o
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SR Bk A BRAERR A AR

31 25 24 20:19 15:14 12 ;11

0100000 rs2 rsl 101 rd

0110011

14.1.50 SRAI IR BA RIS

ik

srai rd, rsl, shamt6
Bl

rd« rsl >>>shamt6
PATEUR :

M mode/S mode/U mode
S

7o
Ak

31 2625 2019 1514 12 ;11

010000 shamt6é rsl 101 rd

0010011

14.1.51 SRAIW—I% 32 (i I A BigA

ks
sraiw rd, rsl, shamtb
1R
tmp[31:0]«(rs1[31:0] >>> shamt5)[31:0]
rd¢— sign_extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
S
7o
AR

31 25 i24 20:19 15:14 12 11

0100000 shamt5 rsl 101 rd

0011011
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SR Bk A BRAERR A AR

14.1.52 SRAW—{k 32 B A BIEL

ik
sraw rd, rsl, rs2

Bt
tmp<—(rs1[31:0] >>> rs2[4:0])[31:0]
rd+sign_ extend(tmp)

PATEUR :
M mode/S mode/U mode

31 25 :24 20:19 15:14 12 11

0100000 rs2 rsl 101 rd

0111011

14.1.53 SRET—® M iR iR 4

ik
sret
i
next pcé— sepc
sstatus.sie <—sstatus.spie
sstatus.spie <1
PATEUMR :
S mode
S
T S
Ak

31 25 24 2019 15:14 12 11

0001000 00010 00000 000 00000

1110011

www.t-head.cn 111



SR Bk A BRAERR A AR

14.1.54 SRL—Z#HAikigs

srl rd, rsl, rs2
Bt

rd<rsl >> rs2[5:0]
PATELBR :

M mode/S mode/U mode
LT

7o
AR

31 25 i24 20§19 15:14 12

0000000 rs2 rsl 101

rd

0110011

14.1.55 SRLI—r WIEGBHEABIES

ks

srli rd, rsl, shamt6
1k

rd¢— rsl >> shamt6
PATEUR :

M mode/S mode/U mode
(R

7o
TRk

31 2625 2019 15:i14 12

000000 shamté rsl 101

rd

0010011

14.1.56 SRLIW—I% 32 i v HIEOZ A BiEL

ik
srliw rd, rs1, shamtb

Ptz
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SR Bk A BRAERR A AR

tmp[31:0]«—(rs1[31:0] >> shamt5)[31:0]

rd¢ sign_extend(tmp[31:0])
PATELBR :

M mode/S mode/U mode

e
AR
31 25 24 20:19 15:14 12 /11 0
0000000 shamt5 rsl 101 rd 0011011
14.1.57 SRLW—K 32 (V2 BiRe
srlw rd, rsl, rs2
B
tmp«—(rs1[31:0] >> rs2[4:0])[31:0]
rd¢—sign_ extend(tmp)
PATALBR :
M mode/S mode/U mode
S
7
AR A
31 25 i24 20:19 1514 12 ;11 0
0000000 rs2 rsl 101 rd 0111011

14.1.58 SUB—A355 5 kil 4

ik
sub rd, rsl, rs2

B
rd < rsl - rs2

PATELBR :
M mode/S mode/U mode
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W R A BRI A R @ F17

S
%

]

&

Ry

31 25 24 20:19 15:14 12 11 7 6 0
0100000 rs2 rsl 000 rd 0110011

14.1.59 SUBW—(K 32 (VififF'5iikii%

itk
subw rd, rsl, rs2
B
tmp[31:0] < rs1[31:0] - rs2[31:0]

rd + sign_ extend(tmp[31:0])

PATEUR :
M mode/S mode/U mode
S
7o
AR
31 25 24 20:19 15:14 12 11 7 6 0
0100000 rs2 rsl 000 rd 0111011

14.1.60 SW——F{#likfssd

ks
sw rs2, imm12(rsl)
Hffe:
address<—rsl+sign__extend(imm12)
mem|(address+3):address] « rs2[31:0]
PUTEUR :
M mode/S mode/U mode
S
FAETRARN T R A« AEETR VTR R . AT 2 T B e
e
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P BSE A BRIEEAARE @ SEsLE

31 25 :24 20:19 15:14 12 111 76 0
imm12[11:5] rs2 rs1 010 imm12(4:0] 0100011
14.1.61 WFI—E AMEIFER TS
inik:
wii
1k
AEBESIE AARINFEARE, BUit CPU WHah 5 b, A FMB It 5¢ 4]
PATHLRR :
M mode/S mode/U mode
L E
oW
(i W
31 25 :24 2019 15:14 12 i11 7 .6 0
0001000 00101 00000 000 00000 1110011
14.1.62 XOR— & ulidi 4
ik
xor d, 151, 1852
e
rd < rsl ~ rs2
HUTRLRL:
M mode/S mode/U mode
LA
7o
(TR W
31 25 124 20:19 15:14 12 :11 7
0000000 rs2 rsl 100 rd 0110011
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P BSE A BRIEEAARE @ SEsLE

14.1.63 XORI—— v WIEdi i k54

xori rd, rsl, imm12
Pt

rd < rsl & sign_extend(imm12)
PATELBR :

M mode/S mode/U mode

7o
AR

31 20119 1514 12 i11 76 0
imm12[11:0] rsl 100 rd 0010011

14.2 Ffsk A-2 M 54 AR

PATR X C906 B RISC-V M 89 HH) AR, AIHRLAI5EN 32 7, $8HICFRENFHE
5,

14.2.1 DIV—A52B0:45%

div rd, rsl, rs2
Bt
rd < rsl / rs2
PATELBR :
M mode/S mode/U mode
LT
7o
Bew:
BREOZ 0 B, BRIEEEAR O
FEA: overflow B, BRIEZES A 0x8000000000000000
AR
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SR Bk A BRAERR A AR

31 25 24 20:19 15:14 12 :11 0
0000001 rs2 rsl 100 rd 0110011
14.2.2 DIVU— K& SBRikiie
inik:
divu rd, rsl, rs2
1k
rd « rsl / rs2
PATEUR :
M mode/S mode/U mode
LAt
oW
Be:
BREUZ 0 I, BRIREERY OxHTT
TR T
31 25 :24 20:19 15:14 12 i11 0
0000001 rs2 rsl 101 rd 0110011

14.2.3 DIVUW—K 32 [ CfF9Rides

ks
divuw rd, rsl, rs2
PBefi:
tmp[31:0] < (rs1[31:0] / rs2[31:0])[31:0]
rd«sign_ extend(tmp[31:0])
PATELBR :
M mode/S mode/U mode
7o
B
BREOZ 0 B, BRIEEEAR O
Ak

www.t-head.cn 117



P BSE A BRIEEAARE @ SEsLE

31 25 124 2019 15:14 12 /11 76 0
0000001 rs2 rsl 101 rd 0111011

14.2.4 DIVW—K 32 Vi f¥5briifas

ik
divw rd, rsl, rs2
HfE:
tmp[31:0] « (rs1[31:0] / rs2[31:0])[31:0]
rd¢—sign_ extend(tmp[31:0])
PATHLBR :
M mode/S mode/U mode
S
7o
B
BB 0 B, BRIESEACN xR
774 overflow B, [RyEghsE Ry OxfHFFFS0000000
Ak

31 25 i24 20:19 15:14 12 /11 7 i6 0
0000001 rs2 rsl 100 rd 0111011

14.2.5 MUL—AHSEEEL

nik:

mul rd, rsl, rs2
1k

rd « (rsl * rs2)[63:0]
PR

M mode/S mode/U mode
S
7o
RARE A
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SR Bk A BRAERR A AR

31

25

24

20

19

15

14

12

0000001

rs2

rsl

000

rd

0110011

14.2.6 MULH— A4S RIER MRS
ik
mulh rd, rsl, rs2
ef:
rd « (rsl * rs2)[127:64]
PATALIR
M mode/S mode/U mode
S
%
oK

31 25 24 2019 15:14 12 111 76 0
0000001 rs2 rsl 001 rd 0110011

14.2.7 MULHSU—AfF SEAF S RIL IS fifii 2

inik:

mulusu rd, rsl, rs2
e

rd + (rsl * rs2)[127:64]
PATELBR :

M mode/S mode/U mode
LA

7o
Bew:

sl HFFSHL, 12 TEfFS 8K

AR

31

25

24

20

19

15

14

12

0000001

rs2

rsl

010

rd

0110011
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SR Bk A BRAERR A AR

14.2.8 MULHU— IS BE Mg

ik
mulhu rd, rsl, rs2
Bt
rd + (rsl * rs2)[127:64]
PATEUR :
M mode/S mode/U mode
S
7o
AR

31 25 :24 20:19 1514 12 111

@ T

0000001 rs2 rsl 011

rd

0110011

14.2.9 MULW—K 32 (i fifi'5Fikiis

ke
mulw rd, rsl, rs2
Bt
tmp <+ (rs1[31:0] * rs2[31:0])[31:0]
rd «+ sign_ extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
e
v
A RA:

31 25 :i24 20:19 15:14 12 ;11

0000001 rs2 rsl 000

rd

0111011

14.2.10 REM—A5 S5 WAeiss

ik

rem rd, rsl, rs2
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14.2.12

SR Bk A BRAERR A AR

Pt
rd < 151 % rs2
P AR :
M mode/S mode/U mode
LA
T
BE -
BRECZ 0 I, SRR AHIREL
7= overflow B, SREUEEHR R 0x0

remw rd, rsl, rs2

AR
31 25 24 20:19 1514 12 111 0
0000001 rs2 rsl 110 rd 0110011
14.2.11 REMU— IS WA ES
WGk
remu rd, rsl, rs2
it
rd < rs1 % rs2
AT :
M mode/S mode/U mode
S
7o
Bl
BRECZ 0 B, SRARGER PR EL
Ak A:
31 25 24 2019 1514 12 111 0
0000001 rs2 rsl 111 rd 0110011
REMUW—& 32 i A S WA IgS
Wk
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i
tmp « (rs1[31:0] % rs2[31:0])[31:0]
rd « sign_ extend(tmp)
PATELR :
M mode/S mode/U mode

S

X

LK

BB 0 I, SKARSERSMBIREL [31] (FF5 A G4

Ak

31 25 :24 2019 15:14 12 i11 7 .6 0
0000001 rs2 rsl 111 rd 0111011
14.2.13 REMW—k 32 fififf S $ss

ik

remw rd, rsl, rs2
- (B

tmp[31:0] « (rs1[31:0] % rs2[31:0])[31:0]

rd < sign_ extend(tmp[31:0])
PRATHLAE :

M mode/S mode/U mode
S

oW
e

BREUR 0 B, SKAREERXIIREL [B1] A5 09 RIS EER

7= overflow i, ABLEHEK 0x0

AR

31 25 24 20:19 15i14 12 111 76 0
0000001 rs2 rsl 110 rd 0111011
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14.3 Kk A-3 A fR4ARIE

PATR X C906 LR RISC-V A $5m B, AN 0I9E 0 32 A, $7 LIS RN HES .

14.3.1 AMOADD.D—JEi T Inikis4

ik

amoadd.d.aqrl rd, rs2, (rsl)
Heffe:

rd < mem[rs1+7: rsl]

mem|[rsl+7:rsl] < mem(rs1+7:rs1] + rs2
PATELBR :

M mode/S mode/U mode
S

JEFIRS AT R H . TR T MR TR TR DR
SO b

7o
B

aq ORI v1 AP A2 RS T U7 ARk 8 2 A TI0U T

o aq=011=0: XFRHILAIES amoadd.d 1d, 152, (rs1).

o aq=0.rl=1: WRIICZHSES amoadd.darl rd, 52, (rs1), BeHS4HIFEHFA VT IAE IR 210
SR ATHE A A T 2 48]
« aq=L,r1=0: XFRZMOI 4iF4 4 amondd.d.aq rd, 1s2, (rs1), s I FHFA VT A7 I H 40
B A A AT 52 B A T
« aq=Lrl=1: ¥R S amoadd.daaarl rd, 152, (rs1), sS4 MIERA RIS S
BB AEVA 42 BIBOWARE , WA P AT U7 T A0 i A T R & U S
A AT -
ISR

31 272625124 2019 15i14 12i11 76 0
00000 aq|rl rs2 rsl 011 rd 0101111

14.3.2 AMOADD.W—K 32 i)t ©-ik$i4

itk
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amoadd.w.aqrl rd, rs2, (rsl)

B

rd «+sign_extend( mem[rs143: rsl] )

mem|rs1+3:rsl]«+ mem[rs1+3:rsl] + rs2[31:0]

PATEUR :
M mode/S mode/U mode

S

JE TR AEXSSF U M S TR U M SRR IR DU A DR

SOMbR AL :
¥
ITLE

aq QA vl 7P g %482 BT RUS U7 A 2 AT Iy -

e aq=0,r1=0: XNV HT54 amoadd.w rd, rs2, (rsl),

o aq=0,l=1: X452 amoadd.w.rl rd, rs2, (rsl), %44 BlF A VARS8 21
iR IAEZAR 2 PAT Z IO LR E .
o aq=1,rl=0: XA G F5 % amoadd.w.aq rd, rs2, (vs1), %IE2JGFHTA Vi FAFA#IHE 2
WA FE AT 58 UG A IR AT -

o aq=1,r1=1: XA HRTES amoadd.w.aqrl rd, rs2, (vs1), %52 HiF A ViR E K5
R AHERIR L Z WIS R, %362 57 A U M- 48 2 248 2 AT 58 M

JEATHRINT -

31 27126125124 20i19

15114

12

11

00000 aq]|rl rs2

rsl

010

rd

0101111

14.3.3 AMOAND.D— ¥ 51

amoand.d.aqrl rd, rs2, (rsl)
Pt
rd + mem[rs1+7: rsl]
mem|[rs1+7:rsl] < mem(rs1+7:rs1] & rs2
HATHE: M mode/S mode/U mode

o,
S

/7.’\
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JE TR AU R R . T HRUI A R . R TR TR R
SEMbR A :
T
BE :
aq (R vl 788 %3G 4 BT RUG U7 A 18 2 Ty -
o aq=0,r1=0: XJ M FC4F54 amoand.d rd, rs2, (rsl).

o aq=0,rl=1: X WHYCHIE S amoand.d.rl rd, rs2, (rs1), A& HITHrA U HAAHII 1/
GERDIAE ISR 2 AT Z IO EE 2 o

o aq=1,r1=0: XN 4RTE4 amoand.d.aq rd, rs2, (vs1), %82 G IrA Vi EREH6 40
MG AT 5 UG A TR AT

« aq=Llrl=1: X WHYESE S amoand.d.aqrl rd, rs2, (rsl), BIE2HIFBA U M7 152
W RN ITAE LA & Z BB, %482 J5 7 I A U5 AT 48 2 ANAF 1% 45 - AT 58 1L
JEA TR T«

31 2712612524 2019 15i14 12§11 716 0
01100 aq|rl rs2 rsl 011 rd 0101111

14.3.4 AMOAND.W—i% 32 il 5354

ik
amoand.w.aqrl rd, rs2, (rsl)
Bl
rd « sign_ extend(mem[rs1+3: rsl])
mem|[rs1+3:rsl] + mem|rs1+3:rsl] & rs2[31:0]
PATELBR :
M mode/S mode/U mode

S

FTAS SRR SRS . TS S ViR A IS T4 U G 5
Wb i

%

B

aq (AN 1 (728 E %82 B AU F U A7 2 75 2 B AT I -
o aq=0,r1=0: XA JwTE4 amoand.w rd, rs2, (rs1),
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o ag=0,r1=1: XL TE4 amoand.w.rl vd, rs2, (rs1), %IEA 11T AIA UF M A-ERITE 210
SERAEZAR 2 PAT Z BT EEE .

o aq=1,r1=0: XV AJIL4RTE4 amoand.w.aq rd, rs2, (rsl), %34G2 IEA Vi AEMEITE S
WA IZAR AT T UG A IR T -
o aq=1rl=1: XL HE S amoand.w.aqrl vd, rs2, (vs1), %352 HIFHA U7 FIFH# T2

W EE RN ITHE LA & Z BB, %482 J5 7 I A Ui AT 48 b ANAF 1% 45 - AT 58 1L
JEA TR T«

31 27126125124 2019 15i14 12111 76 0
01100 aq|rl rs2 rsl 010 rd 0101111

14.3.5 AMOMAX.D— i 1 72 WU ki 52

ik

amomax.d.aqrl rd, rs2, (rsl)
Bl

rd « mem[rs1+7: rsl]

mem|[rs1+7:rsl] < max(mem|rsl+7:rsl], rs2)
HUTRLRL:

M mode/S mode/U mode
b

JAFIR ARSI M R H . TR MR E . TR TR R
SOMbR AL :

7o
B

aq LA ol (7P AR 2 RF RS P U AR AR T8 2 I BT

o aq=0,r1=0: XA HH$E 4L amomax.d rd, rs2, (rs1).

o aq=0,rl=1: XA 4RTE4 amomax.d.rl rd, rs2, (rsl), %I&2HIF A Vi EAEIF 1
BERWMAHEZAR 2 PATZ HIPOILEEF]

o aq=1,r1=0: X ATILHTE4 amomax.d.aq rd, rs2, (rs1), ZI&4 G IEA Ui G355
AR S IT SRR A TR T

o aq=Llrl=1: MW AFLHHE S amomax.d.aqrl rd, rs2, (vsl), 52 HIF AU AFGE 52

R IHEILIE 2 2 BIROWE B, %482 J5 e IR Ui AR 45 2 b A% 45 2 A AT 58 1
JEA IR AT
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31 27126(25(24 2019 15114 12/11 76 0
10100 aq|rl rs2 rsl 011 rd 0101111

14.3.6 AMOMAX.W——(§ 32 fii il 1A 75 MUk KRS

ik

amomax.w.aqrl rd, rs2, (rsl)
Bt

rd + sign_ extend( mem[rs1+3: rsl] )

mem|rs1+3:rs1]« max(mem[rs1+3:rs1], rs2[31:0])
PATELFR :

M mode/S mode/U mode
S

JRTARLARM T SRR . TR UI R . T2 TR A R
SO b A

7o
Be:

aq LA v1 AP A2 T RS U7 A28 T8 2 A TI0U T

o aq=0,11=0: XHPTHHES amomax.w 1d, 152, (rs1).

+ aq=0.xl=L: XL 4 amomax.w.rl xd, rs2, (rsL), Vel HFHA VT FERAIG T 210
SR AUV 4 T2 WIS

-+ aq=1,11=0: XPNAITEARE S amomax.w.aq rd, 182, (rs1), et 4 IR FF ViR (A7
WA ST MU A TFAAIT

-+ aq=1rl=1: AR L4 amomax.w.aqrl vd, 182, (1), At 4 HIFFBRAT W17 05 4
(SRR HE Dbt 2 IOARE) , idte TRV AR AT 8 AT VR & AT SR
A TFHIT

31 2712612524 20119 1514 1211 7.6 0
10100 aq|rl rs2 rsl 010 rd 0101111

14.3.7 AMOMAXU.D— - Tefr 2 il kit s

ifik:
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amomaxu.d.aqrl rd, rs2, (rsl)
Pfi:
rd < mem(rs1+7: rsl]
mem|[rs1+7:rsl] « maxu(mem|[rsl+7:rsl], rs2)
UL
M mode/S mode/U mode
S
JETHE AU R R H . IR TIE UIAR R . I TR TR AR i
SOMbR AL :
7o
B
aq QA vl 7P g %482 BT RUS U7 A 2 AT Iy -
o aq=0,r1=0: XN HTE4S amomaxu.d rd, 12, (rs1).

o aq=0xl=1: XTI 4$54 amomaxu.d.rl rd, rs2, (rs1), %352 BTG VF AEAE 455
(45 R ITAELAE 2 AT Z WIS 5 o

o aq=1,11=0: X AFCHHTES amomaxu.d.aq rd, 152, (rsl), 3845 B A U7 FIFA# 52
WA AG AT 58 UG A TR I T

o aq=1rl=1: XA HFE4 amomaxu.d.aqrl rd, rs2, (rsl), %352 HIF A Vi AEGER 15
DB GERAHEILAE 2 Z HIPOER R, %482 5 7 T A VT AEAE R 45 2 W A5 1% 48 2 AT 5¢
UG A TR T -

31 27126125|24 20119 1514 1211 716 0
11100 aq|rl rs2 rsl 011 rd 0101111

14.3.8 AMOMAXU.W—{I& 32 it 1 JICAF 2 WU KA s A

amomaxu.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_extend(mem[rs1+3: rsl])
mem|[rs1+3:rsl] < maxu(mem[rsl1+3:rsl], rs2[31:0])
PATEUR :
M mode/S mode/U mode
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LT

JEFIRAEXS ST M S TR U M SRR IR DU A D
SO b

T

Bl

aq NN vl (P %82 BT FUG 5 U5 A 2 15 2 B PR TI0 -
e aq=0,r1=0: XNV JTE4 amomaxu.w rd, rs2, (rsl),

o aq=0,r1=1: XMW LI TES amomaxu.w.rl rd, rs2, (vs1), %82 HIF A Vi KTE S
G5 R AL R TR 2 IATZ HIROEE ) o

o aq=1r1=0: XFMALAIHE< amomaxu.w.aq rd, rs2, (rs1), ZIE 5 FA Vi UAFA# I 15
QWM ARG I TIE U A T I AT«

o ag=Lrl=1: XRHCLHTES amomaxu.w.aqrl rd, rs2, (rs1), 5 HIFPrAVIAF I 152
LRI AG 2 AT Z BT EE R, %52 J5 e T U7 A 98 A S5 1% 45 2 T
SEMUE A THARIAAT -

31 2726 25; 24 20 19 15; 14 12 11 7; 6 0
11100 ag| rl rs2 rsi 010 rd 0101111

14.3.9 AMOMIN.D— 145555 B/ M5 4

ik

amomin.d.aqrl rd, rs2, (rsl)
Bt

rd < mem[rs1+7: rsl]

mem[rs1+7:rsl] + minu(mem|rs1+7:rs1],rs2)
PATELBR :

M mode/S mode/U mode

S

FTAS AT TR SRS . TS S ViR A IS T4 DU G 57
Wb i

%

o
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aq PN ol A HR B IR A B UG 505 ) At a8 2 B PAT I -
o aq=0,r1=0: XNV IFE4 amomin.d rd, rs2, (rsl),

o aq=0l=1: RHWAGICAIGES amomin.drl d, 1s2, (1s1), Bedl & HIFE A ViR T7 i1 &0
SRS T e T2 A 51

o aq=1,11=0: MR AHES amomin.d.aq rd, xs2, (is1), Hh 4 R4 VI K164
WA A TSR A TFRA AT

« aq=lrl=1: XPRAGICAHES amomindaqrl 1d, 1s2, (rs1), $6&HIFEHIA Vi bIF 1S 20
SESANIAE Wi A T2 BIEOAEE, W 205 P A VA7 R S A R4 4 A 75
WU A TFH T

31 27i26i25124 2019 15i14 12i11 7.6 0
10000 aq|rl rs2 rsl 011 rd 0101111

14.3.10 AMOMIN.W—I& 32 i 5t 745 552 WU /M 352

inik:
amomin.w.aqrl rd, rs2, (rsl)
1k
rd + sign _extend(mem[rs1+3: rsl])
mem|[rs1+3:rsl] «+ minu(mem[rs1+3:rsl], rs2[31:0])
PATEUR :
M mode/S mode/U mode
S
JETHE AU M R . IR TIE UIAR R . I T IR2 TR AR
SOMbR AL :
Vi
Beml:
aq LA vl AL E %A 21T UG 7 U Al s 4 2 W BT I -
« aq=0,r1=0: XRG4 amomin.w rd, rs2, (rsl).

o ag=0rl=1: X AICLHES amominw.rl rd, rs2, (rsl), %35 HIF BT VIAT (B 1521
LRI IR 2 AT Z BTN EE 5]«

+ aq=11=0: MR A4 amominw.aq rd, 12, (rs1), Vet IRFF AT V701 4
WAEGIEAPITERRATFAIT
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o aq=1rl=1: XMW HCIRTES amomin.w.aqrl rd, rs2, (rs1), F§AHIF A ViATEME T80
GERHEZAG 2 PATZ WIS R, %3825 7 A U A7 1 i 2 W 0 48 1%48 2 H AT 58
B AR AT.

31 27126125124 20,19 15{14 1211 7.6 0
10000 aq|rl rs2 rsl 010 rd 0101111

14.3.11 AMOMINU.D— 1 IS5 2 B /M s 2

ks
amominu.d.aqrl rd, rs2, (rsl)
Bt
rd < mem[rs1+7: rsl]
mem|rs1+7:rsl] < minu(mem|rs1+7:rsl], rs2)
AT BUL
M mode/S mode/U mode
S
ST ARSI R H . TR T MR . TR TR DR
SOMbR L :
P
Be:
aq (LA 1l (7P E AR 2 R AUS P Ui A7 a5 2 B AT 5T -
o aq=0,r1=0: X 4if§4 amominu.d rd, rs2, (rs1).

o aq=0rl=1: XFWAFCLHES amominu.d.rl rd, rs2, (rs1), %352 BT HTA T AR 182
LR AE IR AT 2 AT Z BT ZE 5]«

+ aq=1r1=0: I 4H4 amominud.aqd, 52, (1), Bl & RIFTA VAR S
WAVt A BT 5E WUR A THR AT

+ aq=Lrl=1: WM Gt amominu.d.aqrl xd, xs2, (1s1), 454l BEA T A
L RIS AHE A S T2 WIS, VR TP IAT Vi PRI s A0 4 AT
SR ATFRAHAT

31 27i26i25124 2019 15i14 12i11 7.6 0
11000 aq|rl rs2 rsl 011 rd 0101111
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14.3.12 AMOMINU.W—{K 32 )i FICfF 5 Wi/ Mife %

ik
amominu.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_ extend(mem[rs143: rsl))
mem|[rs1+3:rsl] « minu(mem[rs1+3:rsl], rs2[31:0])
PATEUR :
M mode/S mode/U mode

S

FFHAARIFEFISHA. ARSI I T4
B

%

B

aq PLAN vl (LY AR 2 HF RS P DT AF 8 A48 2 I AT U -

o aq=0,r1=0: XN I %T54 amominu.w rd, rs2, (rsl),

o aq=0,r1=1: X} 4RTES amominu.w.rl vd, rs2, (vs1), ZIESHIF A Vi E M HTE S

MR IR FE 0 AT Z BT 2 5«

o aq=1r1=0: XMW AFCLTES amominu.w.aq rd, rs2, (1), &HE G BOA U5 A7 162

WA AR AT IE UG A T I AT -

o aq=1rl=1: XNV TES amominu.w.aqrl rd, rs2, (rsl),

SEMUE A TR IAT -

31 271 26{ 25 24 20 19 15} 14 12

11

2B I U5 AR 42
W EE R ITAEIR AR IIT L ATBONER R, %3825 P T A VAT R 4 2 5148 - AT

11000 aqg| rl rs2 rsl 010

rd

0101111

14.3.13 AMOOR.D— i T ok 54

ik
amoor.d.aqrl rd, rs2, (rsl)

Ptz
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rd < mem[rs1+7: rsl]
mem[rs1+7:rsl] < mem[rs1+7:rs1] | rs2
PATELBR :
M mode/S mode/U mode
S
JFIR AT R R TR MR TR TR DR
2] E N A
7o
Be:
aq LA rl P AR 2 HT RS P U R AR AR T8 2 I BT
o aq=0,r1=0: XA 4t 4 amoor.d rd, rs2, (rs1).

e aq=0l=1: XRG4 amoor.durl rd, rs2, (rsL), Wl &I BTA VA7 B 109 210
G ATE VR T2 BT B 51

« aq=1x1=0: MRAGILHIES amoordaq rd, 1s2, (is1), BHS L IFIFHIA ViR 505
45 e 4 AT 5 U A FF AT

e aq=lal=1: XRG4 amoor.daarl 1d, 1s2, (rs1), 44 FEBA Vi E 1T 210
5 SR VR ST 2 BTBOIAR ), e & P AT VT AT 4 I A5 a0 5%
R TR

TSR

31 27262524 20i19 1514 12§11 716 0
01000 aq|rl rs2 rsl 011 rd 0101111

14.3.14 AMOOR.W—I% 32 il T-Hfroks s

ks
amoor.w.aqrl rd, rs2, (rsl)
Pefi:
rd + sign_extend(mem[rs1+3: rsl])
mem|[rs1+3:rsl] «+ mem[rs1+3:rsl] | rs2[31:0]
PATEUR :
M mode/S mode/U mode
S

JEFIRAEXISF I M S TR M R IR DU A R
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SOMbR L :
7
B

aq PN ol B E R 2 B UG 505 ) At a8 2 B PAT I -
e aq=0,r1=0: XNV HM$E4 amoor.w rd, rs2, (rsl),

e aq=0,rl=1: XFRZHOI it 4 amooraval rd, 1s2, (rs1), el 4 HIE A ViITERGIOHE 40
SRS s & T2 T B

o aq=1r1=0: MRS amoor.w.aq rd, 152, (rs1), Bl F VA Vi IAERIH S0
A5 Ve 9 IT5EUR A T BT

e aq=Lrl=1: XRG4 amoorav.aarl rd, rs2, (sL), $4HIFHEA ViITERIHE 4 0
CEYLIAATLE RS A T2 WTROIARE], WRdi I B A VT A R 1 4 6 A e BT 5
WU A T

31 27i26i25124 2019 15i14 12i11 7.6 0
01000 aq|rl rs2 rsl 010 rd 0101111

14.3.15 AMOSWAP.D— A2 #fi %

ks
amoswap.d.aqrl rd, rs2, (rsl)
Bef::
rd < mem(rs1+47: rsl]
mem|[rs1+7:rsl] +rs2
PATEUR :
M mode/S mode/U mode
S
JETHE AU M R . T IE UIAE R . I T 4R2 TR AR
wmbssi: o
Bem:
aq LA v AL E 1A 2T UG F U R A e 2 W BT I -
o aq=0,r1=0: XA GiH54 amoswap.d rd, 1s2, (rsl).

o aq=0,l=1: X WL JRTES amoswap.d.rl d, rs2, (rs1), ZIGHIFITA VI ATEER R4
P45 R IHE LR 2 AT Z Ao <3 .
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Wik A bidEds A AR @ F17

aq=1,11=0: KPR HiHE 4 amoswap.d.aq 1d, 1s2, (1s1), BHS & IRIERTA VRT3
A A ST MU A TR

aq=1rl=1: MRS amoswap.daqrl rd, 152, (rs1), 454 HIFFIA VT4
Y5 SN T S BRAT 2 LA, kA & I DA 77 B H 0 001 56 b S BT
SEIUE A THEIT

aq R Tl 7P E AR 2 BT RS T U7 A s 2 ATy -

AR
31 2712612524 2019 1514 12111 0
00001 aqg|rl rs2 rsl 011 rd 0101111
14.3.16 AMOSWAP.W—i% 32 {5 34 %
ik
amoswap.w.aqrl rd, rs2, (rsl)
Bt
rd + sign_ extend( mem[rs1+3: rsl] )
mem|[rs1+3:rsl] «rs2[31:0]
PATEUR :
M mode/S mode/U mode
T
JFIRAEXSF U M A TR M R IR U A DR
2L A AR
e

o aq=0,r1=0: ¥ A JRTE4S amoswap.w rd, rs2, (rsl).

aq=0,rl=1: XFR L1642 amoswap.w.rl rd, rs2, (rs1), IGLHIFFIA U5 A7 ERT4E <
IEE AL IR AR 2 AT Z RO EEE -

aq=1,xl=0: FBZAIL At & amoswap.w.aq rd, 1s2, (rs1), Pl 4 RFE BT A DiIFITE )16 4
WA IFTTEUR A TF AT

aq=1xl=1: AR 24 amoswap.w.aqrl rd, rs2, (xs1), 454 BAT DA 154
SRR E DA 2 BT 2 LB, VR IR P BT T O 5 s A0 4T
SEMUR A T

AR

31

27

26

25

24

20

19

15

14

12

11

00001

rs2

rsl

010

rd

0101111
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14.3.17 AMOXOR.D— i A ok 54

ik
amoxor.d.aqrl rd, rs2, (rs1)
Bt
rd + mem[rs1+7: rsl]
mem[rs1+7:rsl] - mem|rs1+7:rsl] ~ rs2
PATEUR :
M mode/S mode/U mode

S

TR TRR TR S0 . IR IS UIFIRE A . I T VB B
B b

%

-

aq LA 1l (2P EIZFG 2 HITAS 7 U AT 2 38 2 P AT Iy -
o aq=0,r1=0: XN T84 amoxor.d rd, rs2, (rsl).

o aq=0,r1=1: X} 4RTE4 amoxor.d.1l rd, rs2, (rsl), ZFE4HIF A Vi TE 0
GER W IAEZAE 2 PATZ BIOERE .

o aq=1,11=0: XMW ACHHTE S amoxor.d.aq rd, 1s2, (vsl), IG5 T A U5 FAEAE 1200
M ZAG AT 78 UG A TG T .

o agq=lrl=1: XWAYILSTES amoxor.d.aqrl rd, rs2, (vsl), J8HIFHTA Ui A-# 52 1
GER W AEZAE 2 PATZ HIOEL R, %462 57 I A Ui AR 18 2 A% 48 2 P T 58
B A FHIRRAT -

AR

31 27126125|24 20119 1514 1211 7.6 0
00100 aq|rl rs2 rsl 011 rd 0101111

14.3.18 AMOXOR.W—Ik 32 it T2 i akidq 4

ik
amoxor.w.aqrl rd, rs2, (rsl)

Pefi:
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SR Bk A BRAERR A AR

rd « sign_ extend(mem[rs1+3: rsl])

mem|rs1+3:rsl] - mem|rs1+3:rs1] ~ rs2[31:0]

PATEUR :

M mode/S mode/U mode

S,
L

JETAR AN FF R H . T VIR R . R T2 TR R A

SEMbR L :
7
B

aq AN Tl (7 ER B TS A B UG 05 ) A a5 2 B PRAT I -
o aq=0,r1=0: XNV IFE4 amoxor.w rd, rs2; (rsl),

o aq=0,rl=1: XRIHLHI TS amoxor.w.rl rd, 1s2, (1s1), BIEHIFIA USRI HE 1
ORISR 2 AT Z BTN EE 5]«

o aq=1,11=0: X AL TE4 amoxor.w.aq rd, rs2, (rsl), %354 57 A Ui AEGE R385
AR AR PAT UG A TR IAT «
.« aq=1al=1: XERALAHE 4 amoxor.w.aqrl d, 12, (is1), $64 MBI UTITF 03 51
S AL VA & I 2 DA ), W22 TP AT VI R3S A1 0 2 B 52
BUGE A THIRARAT .

AR

31 27126125

24

20

19

15

14 12

11

00100 aq|rl

rs2

rsl

010

rd

0101111

14.3.19 LR.D— Wik 54

ke
Ir.d.aqrl rd, (rsl)

Pfi:

rd « mem[rs1+7: rsl]

mem|[rs1+7:rsl] is reserved

PATEUR :

M mode/S mode/U mode

LT

TS ARSI R0 T4 ST A SR

- R

www.t-head.cn

137



SR Bk A BRAERR A AR

SOMbR L :
7
B

aq PR Tl P8 AR 2 BT RS T U7 R A s 2 AT -

o aq=0,r1=0: XMWANLHFES Ir.d rd, (rs1),

o aq=0rl=1: XWACH NG Ir.dal vd, (rs1), X452 BT HTA U5 FAF 645 2 I 45 R a2

FEIRIR 2 AT Z BTN ZE 5]«

o ag=1rl=0: XPWHFCHHES Ir.d.ag rd, (rs1), %GR U IAFAE 4 M A5 %4
LPIATIE R A THRIT .
o ag=Llrl=1: XWAICHHES Ir.d.agrl vd, (rs1), $5% 807 FrA U5 FAF6E 4 2 I 45 R0
TEZIG I T Z IO 2], %3825 7 A U MAF R IO 18 2 NS5 1245 2 A T5E UG 4T

TRITT
AR
31 2712612524 2019 15{14 1211 0
00010 [ag]rl 00000 rsi 011 rd 0101111

14.3.20 LR.W—— k3454

itk
Ir.w.aqrl rd, (rsl)
Pt

rd «+sign_extend(mem|rs1+3: rsl])

mem|[rs1+3:rsl] is reserved

AL :

M mode/S mode/U mode

SiE s ET ARSI SR IR TRV AR R . TR TR DR

2L A AR

P aq (AT ol 2 HE IR A BT RS T U7 A R 15 2 I AT
o aq=0,r1=0: XMW AICHTES Ir.w rd, (rsl).

o agq=0rl=1: XMAFCHHES Irw.rl vd, (rs1), RAEHITHTA I AP0 9 B4 RALAHE %A
LT Z BB EEE] .

o aq=1rl=0: XFWANCHAE S Ir.waq rd, (rs1), %3G G BUA UIAF# R 00351245 < T4
FroE U A TR IT -
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SR Bk A BRAERR A AR

o aq=Llrl=1: WM AHESTES Irow.aqrl vd, (1), S5 IR U5 A7 46 IS R THE %45
LPATZHIBOERE, %625 e A VT AR 8 0 S %48 2 T 58 UG A TF IR AT -

31 27126125124 2019 15114 12i11

00010 aq|rl 00000 rsl 010 rd

0101111

14.3.21 SC.D— W% :AEikig S

itk
sc.d.aqrl rd, rs2, (rsl)
Pefiz:
If(mem[rs147:rsl] is reserved)
mem|rs1+7: rsl] + rs2
rd < 0
else
rd «+ 1
PATEUR :
M mode/S mode/U mode
LT

ST IR AEXISF U M o IR MR R U A R

PR
%
L
ac A x] s s A B RIS 7 77 26 A BN
o aq=0,r1=0: WPRATILZHE4 se.d rd, 152, (rs1).

o ag=0rl=1: XFWAFCHFES sc.dal vd, rs2, (rs1), BEHGSHITHTA VI BT 46 B0 25

WHEZAE 2 IATZ HIPOREEH] .

o aq=111=0: XML HES sc.daq rd, 1s2, (1s1), %IGIGF A DT AR @ 2045

ZIRPATSR IR A T IR T

o ag=Lrl=1: XFWANCHAES sc.d.aqrl vd, rs2, (rs1), $EHITHTA VITUAF R 46 B0 25
WHEZIE S PATZ HIPOREE R, %452 J5 7 BrA Vi AR 18 - S5 %05 - AT 5 U

AIHRIAT -
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SR Bk A BRAERR A AR

31 272612524 2019

15

14

12

11

@ T

00011 aq|rl rs2 rsl

011

rd

0101111

14.3.22 SC.W——24 -2k

ks
sc.w.aqrl rd, rs2, (rsl)
Hffe:
if(mem[rs143:rs1] is reserved)
mem|[rs1+3:rsl] « rs2[31:0]
rd <0
else
rd + 1
PATEUR :
M mode/S mode/U mode

JEFIR BT M o TRV M B RS

SOMbR L :
7
el

Al
GER

ac R 11 LR A B R RS B T 26 A AT I :
o aq=0,11=0: XFAILLHRIES sc.w rd, 152, (rsl).

o aq=0,r1=1: XL HTES scow.rl vd, rs2, (rs1), ZFGOFIT I U5 R I8 4 1 45 51

AR IITZ HIPOREEH] -

o aq=111=0: XV MTLHIES scw.aq rd, rs2, (vsl), ZIG G ITA Vi 5 06201 55

HIESPATFR IR A T IR IT -

o ag=Llrl=1: XPWAFCEHES sc.w.aqrl rd, 1s2, (rs1), $5RIFEOA U5 AN HE S ISR
WMRAEZ AR I TZ MBI R, A6 5 e A U AT RN 4 2 A S5 % 45 - AT o8 U

AIHRINAT -

31 27126125124 2019

15

14

12

11

00011 aq|rl rs2 rsl

010

rd

0101111
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P BSE A BRIEEAARE @ SEsLE

14.4 K A-4 F R4 ARG

PATR X C906 LBy RISC-V F 4RI LAl A5 M1900 32 fif, f8 %3 BNy HE
5,

XHFHUORS LR AR, WRRATAAR I 32 AT 1, W% BRS EE 24/F gNaN 4bBE,

24 mstatus.fs==2" b00 I}, ST IA LA LIRS, Y4 mstatus.fs =27 b00 B, 47
AAAEEFE S 5 mstatus.fs BN 27 bll,

14.4.1 FADD.S—uRipiF simikin 4

ik
fadd.s fd, fs1, fs2, rm
1k
frd « fs1 + fs2
PATEUR :
M mode/S mode/U mode
S
eSS
SOMbR L :
RS AE NV/OF/NX
Bew:
rm PR i AR
o 37 b000: T mELEA, XML FE S fadd.s fd, fs1,fs2,rme.
e 37 b001: [T/, JTMILHTES fadd.s fd, fs1,fs2,rtz.
e 37 b010: MIfATEITE A, ML gmIES fadd.s fd, fs1,fs2,rdn,
e 37 bO11: [MIETLH A, XN 4MTES fadd.s fd, fs1,fs2,rup.
o 37 b100: FEATMIRMERE A, XN 4I5S fadd.s fd, fs1,fs2,rmm.
o 37 blOol: BRMH, A%
* 37 b110: FARMA, A BUZHY.

C 8 DILL S AA, AR fosr g i RORYUE A ARG, R S
A fadd.s fd, fs1,fs2.
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SR Bk A BRAERR A AR

31 25 24

19 15

14

12

0000000

fs2

fsl

rm

fd

1010011

14.4.2 FCLASS.S— Wi RSB TRS R¥qd

ik
fclass.s rd, fsl
Bt
if ( fs1 = -inf)
rd < 64’ hl
if ( fs1 = -norm)
rd <~ 64’ h2
if ( fs1 = -subnorm)
rd + 64’ h4
if ( fs1 = -zero)
rd < 64’ h8
if ( fs1 = +zero)
rd < 64" h10
if ( fs1 = +subnorm)
rd < 64’ h20
if ( fs1 = +norm)
rd < 64’ h40
if ( fs1 = +Inf)
rd <~ 64" h80
if ( fs1 = sNaN)
rd « 64’ h100
if ( fs1 = gNaN)
rd < 64’ h200
PATEUR :
M mode/S mode/U mode

S
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SR Bk A BRAERR A AR

& | S

ML bt
Jo
RARE A

31

fir.:

.
.

25 {24 20

19

15

14

12

1110000

00000

fs1

001

rd

1010011

14.4.3 FCVT.L.S—WURS BT MEAHRAT 775 KR RIR 4

ik

fevt.ls rd, fsl, rm

Bl

rd « single convert_to_signed long(fsl)

PATALER

M mode/S mode/U mode

LT

B VS i

S

fir:

TFRIRFSAL NV/NX

[T E

rm P B AR
WL EEE A, XNPNCgTE S fevt.ls rd,fsl,rne,
Mz A, SV gFES fevt.Ls rd fsl rtz.

e 3’
¢ 3’
o 3
e 3’
¢ 3’
¢ 3
e 3’

¢ 3’

b000:
b001:
b010:
b011:
b100:
b101:
b110:

b111:

MATITF AN, JSYHCgTE 2 fevt.ls rd,fs1,rdn,
mIETEI A, X4 $E 4 fevt.ls rd,fsl,rup,
LIT RS A, RV A 4RT5 4 fevt.ls rd,fsl,rmm.

BARMEM, A HBZmD
AR, A HIZHD
S/, MEFESIER A fosr R rm (R PUE B AR, 0 AYIE 4T

4 fevt.ls rd, fsl,
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P BSE A BRIEEAARE @ SEsLE

31 25 24 20:19 15:14 12 11 76 0
1100000 00010 fsl rm rd 1010011

14.4.4 FCVT.LU.S—— YR s e Bk It 5 KRR 4

ik

fevt.lu.s rd, fsl, rm
1R

rd « single convert_to_unsigned long(fs1)
PATHLRR :

M mode/S mode/U mode

S
| R
Mg <
P2 RCARASHL NV/NX
BEW :
rm PJRE i AR
o 37 b000: LTI MHEE A, XML HTES fovtlus rd,fslme.
o 37 b001: [ A, MNANLHIES fovt.lus rd,fsl,rtz,
o 37 b010: [ITATEIFEA, M 4TE4 fovt.lus rd,fsl,rdn.,
o 37 bO11: [MIETTFEA, X WIIEHTEL fovt.lus rd,fs1,rup.
o 37 b100: BRI S A, J A 4TS fevtlus rd,fs1,rmm,
« 37 b101: R, Az mY.
o 37 b110: BRMH, A HiZgwD.
o 37 bl1l: BHFSEA, MWIEF SR 278 fost ) rm AR E R AR, X AIL 4

4 fevt.lu.s rd, fsl.

RARE A

31

25

24

20

19

15

14

12

11

1100000

00011

fsl

rm

1010011

14.4.5 FCVT.S.L—Af s KR8 R L TF B 4
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P BSE A BRIEEAARE @ SEsLE

fevt.s.l {d, rsl, rm

Heffs:

fd « signed_long convert_to_single(fs1)

PATLRE :

M mode/S mode/U mode

LAt

e

SOMbR AL :

PERURESAL NX

e

rm PRE B AR
e 37 b000: Wi MEEa A, XMW ALS$E2 fevt.s.] fd,rsl,me.
e 37 b00L: [IBe A, SVIITHIES fevt.s] fd,rsl,rtz.
e 37 b010: [MMMTEEFEA, SN 4TE4S fevt.s] fd,fs1,rdn.
o 37 bO11: MIETCIFH/ A, MWL $E4 fevt.sd fd,fslrup.
37 b100: FLLmEKMEZA, XML FES fevt.s. fd,fsl,rmm,
o 37 blOL: BRMA, Ao %D .
e« 37 b110: EARMM, Ao IixgY.

o 37 bI1L: FFHA, WIEF AR A fosr Y rm AR P E B AR, 6 L g $i
4 fevt.sl fd, fsl,

31 25 124 20:19 15:14 12 i11
1101000 00010 rsl rm fd 1010011

~
[=)]
o

14.4.6 FCVT.S.LU—Joff s KA RIS ORS L7 X BUR 4

ik
fevt.s.lu fd, fsl, rm
e
fd < unsigned_long convert_ to_single(fs1)
PATEUR :
M mode/S mode/U mode
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SR Bk A BRAERR A AR

LT

BV i
SO b
PERURESAL NX
Bl

rm HRE i AR

e 37 b000: i EBEE A, SN 4Ig2 fevt.s.u fd fsl,rne,

e 37 b001: [MESA, SN HTES fevt.slu fd, fsl,rtz,
e 37 b010: [MITLHEFEAN, XN TS fevt.s.lu fd, fs1,rdn,
e 37 bO11: [MIETCH A, XN TES fevt.s.lu fd, fs1,rup,

e 37 bl00: FLiEMSAEHE A, FNINLIES fevt.s.lu fd, fs1,rmm.,

o 37 bl01: FARMN, AHBZHmL.
o 37 b110: EARMM, A IixgY.
o 37 bI1L: FESEA, MRIFE AR fosr PR rm AR BRE BT AR, XL 4 4

4 fevt.s.lu fd, fsl,

LI ER

31 25 124

20

19

15

14

1101000

00011

rsl

rm

fd

1010011

14.4.7 FCVT.S.W—AFF 'S BB Bk YO L 37 mi AR &

ik
fevt.s.w fd, rsl, rm

Pfi:

fd + signed_int_ convert_ to_single(fs1)

PATILRR :

M mode/S mode/U mode
S
el
2L F R A
PR NX

Bl
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P BSE A BRIEEAARE @ SEsLE

rm P i AR
+ 37 b000: BEATIMEECE A, R INEHRTES fovt.s.w fd,rsT e,
o 37 b001: [FTHA, MWL ITES fevt.s.w fdrsl,rtz.
o 37 b010: [MFATHFHA, XML HIES fovt.s.w fd,rsl,rdn.
37 bO1L: [MIETFFEA, XN HES fovt.s.w fd,rslrup.
o 37 b100: S KMEHEA, XN GFE 2 fovt.s.w fd,rs1,rmm,
o 37 bIOL: BRMH, A HiZgwiD.
o 37 b110: BRI, A% .
o 37 bl11: ZhESHE A, WRIGIF A HIZEAEA fost P rm ALK psE By AR, X I 2 45
A fevt.s.w fd, rsl.
AR

31 25 124 2019 1514 12 i11 76 0
1101000 00000 rsl rm fd 1010011

14.4.8 FCVT.S.WU—Joff 5 e AL 1R SORS SETF KB 4

ks
fevt.s.wu fd, rsl, rm
fE:
fd < unsigned_int_convert_to_ single(fsl)
PATELBR :
M mode/S mode/U mode
S
eI (e
SOMbR L :
T RRE AL NX
B
rm PR i AR
e 37 b000: T EEE A, MWEL 4154 fevt.s.wu fd,rsl,rne.
e 37 b001: [EEEA, MV HFES fevt.s.wu fd,rsl rtz,
e 37 b010: [MMTCHFEA, XN ITIES fevt.s.wu fd,rsl,rdn,

e 37 bO11: [MIETLFF A, XN 4TS fevt.s.wu fd,rsl,rup,
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SR Bk A BRAERR A AR

e« 3’ b100:
e 3’ bl01:
e 37 bll0:

¢ 3’ blll:

AR A

31

AT KAER A, XV LT84 fevt.s.wu fd,rs1,rmm,
YA, ARG .

AR, A B BRI

AR, RYEF PR A A fost Y rm SR PRE B AR, XIS 4

4 fevt.s.wu fd, rsl,

25 i24 20119 1514 12 {11

1101000 00001 rsl rm fd

1010011

14.4.9 FCVT.W.S—— R S BORATAF 5 R 4

ks

fevt.w.s rd, fs1, rm

B

tmp[31:0] + single_ convert_to_signed_ int(fs1)

rd+sign_ extend(tmp[31:0])

PATHLR :

M mode/S mode/U mode

SR

e[ R T

SEMbR A :

AR NV/NX

Bl

rm e i AR
« 37 b000: iz EEd A, XA gi$5 4 fevt.w.s rd,fsl,rne.
« 37 bOOL: [ A, MR AIES fovtw.s rd fsl rtz.
e 37 b010: |[MMATFEAN, SNIILHmIES fevt.w.s rd,fsl,rdn.
o 37 bO11: MIETLHEA, MMAPNLHIES fovt.w.s rd fsl,rup.
« 37 b100: FEEHKMERA, X ACHFES fovt.w.s rd,fs1,rmm,
o 37 b101: BARMEH, A gmiG.
o 37 b110: AN, Ao HZGD.
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SR Bk A BRAERR A AR

o 37 bl11: ZhESEA, MFE SRR fost Y rm (R BRE B AR, XEMIE AR

4 fevt.w.s rd, fsl,

AR A

31

25 24

20

19

15

14

12

11

1100000

00000

fsl

rm

rd

1010011

14.4.10 FCVT.WU.S—— RS T M WO JeAF 5 5 R A

ik

.
.

fevt.wu.s rd, fs1, rm

Pefiz:

tmp < single convert_to_unsigned_ int(fsl)

rd<sign_ extend(tmp)

KT

M mode/S mode/U mode

oz
S

BB :

e | S
SO b

TR NV/NX

Bl
rm

.
.

HUE AR

37 b000: hITIMEEE A, XN HTE2 fovt.wus rd,fsl e,
37 b001: [T A, XN gTES fevt.wu.s rd, fsl,rtz,

37 b010: [ csFHmA, MWL GTE2 fevt.wus rd,fsl,rdn.,

37 bO1l: IETEITHA, XML HE S fevt.wu.s rd,fsl,rup.

37 b100: il RIEE A, M HTE2L fovt.wus rd,fsl,rmm,

37 bl0l: FRMM, A I .
37 b110: FARMN, Ao HIZH.
37 bl1l: ZhESEA, MRIE SR FF A fost P rm (R B E B AR, XEMIIE 4

A fevt.wu.s rd, fsl,
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31 25 ;24 20:19 15:14 12 111 7 i6 0
1100000 00001 fs1 rm rd 1010011

14.4.11 FDIV.S— M7 Sk i5 4

ks
fdiv.s fd, fs1, fs2, rm
1R
fd « fs1 / fs2
PATEUR :
M mode/S mode/U mode
S
e |
2L E N A
FRERFSAL NV/DZ/OF /UF/NX
Bem:
rm PE AR
o 37 b000: FEATIMEEE A, XA HTES fdiv.s fs1,fs2,rme.
e 37 b001: [T A, SWVIILHTES (div.s {d fs1,fs2,rtz,
e 37 b010: [MMILHFEAN, XN gTES fdiv.s fd, fs1,fs2,rdn,
37 bO11l: [MIETLIGFEA, XML IES fdiv.s fd, fs1,fs2,rup.
37 b100: FEATIA AR A, MM 4$54 fdiv.s fd, fs1,fs2,rmm.
37 bl0l: FARMM, A mhHixgmi.
37 b110: FARMH, Ao mHxgmH .
37 b11L: @A, MRYETF PR A ar fost Y rm SERBRE B AR, XM RIS 4
4 fdiv.s fd, fs1,fs2,
RARE A

31 25 :24 20:19 1514 12 111 76 0
0001100 fs1 fs2 rm fd 1010011

14.4.12 FEQ.S—MuRiEIF SILEBMIAFIR 4

ke
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SR Bk A BRAERR A AR

feq.s rd, fs1, fs2
1R
if(fs1 == £s2)
rd «+ 1
else
rd <0
PATILRE :
M mode/S mode/U mode
LAt
el
ROMbR AL :
P RURSAL NV
AR

31 25 24 20:19 1514 12 (11

1010000 fs2 fsl 010

rd

1010011

14.4.13 FLE.S— WU Rtk b FE T4

ks
fle.s rd, fs1, fs2
Pt
if(fs1 <= fs2)
rd «+ 1
else
rd «+ 0
PATEUR :
M mode/S mode/U mode

ELan.
IR

L BV
S b A

P RRESAL NV
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SR Bk A BRAERR A AR

31 25 24 20:19

15

14

12

11

1010000 fs2 fs1

000

rd

1010011

inik:
fit.s rd, fsl, fs2
Bt
if(fsl < fs2)
rd + 1
else
rd «+ 0
BUTRURL:
M mode/S mode/U mode
S
g o S
SR b A o ¢
PERURESAL NV

AR
31 25 124 2019

14.4.14 FLT.S—HuRs)IF LB D THRA

15

14

12

11

1010000 fs2 fs1

001

rd

1010011

14.4.15 FLW——YuRSBETR sUm#ak 5 4

ifik:
flw fd, imm12(rs1)

Pefi:
address«rsl+sign_extend(imm12)
fd[31:0] + mem][(address+3):address]
fA[63:32] « 32’ A

PATEUR :

M mode/S mode/U mode
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SR Bk A BRAERR A AR

S
INEAE AR TR R I AE L V5 I 4
AL DA
o/
AR

31 20 i19

toet

15:14

12

imm12[11:0]

rsl

010

fd

0000111

14.4.16 FMADD.S—¥uks e v i 3 2mis 4

ik

fmadd.s fd, fsl, fs2, fs3, rm
Bt

fd « fs1*fs2 + fs3
PATELBR :

M mode/S mode/U mode

& | S
SOMbR AL :

7 RS NV/OF /UF/IX
B

rm HE AR

o 37 b000: LTI R A, XIS 52

o 37 b001: M)A, XIS $5
o 37 b010: MATCH A, X HT 4
o 37 bO11: MIETEITETA, XM AL S

ik

fmadd.s fd,fs1, fs2, fs3, rne,

fmadd.s fd,fs1, fs2, fs3, rdn.

4 fmadd.s fd,fs1, fs2, fs3, rtz.

iz

fmadd.s fd,fs1, fs2, fs3, rup.

e 37 b100: i ES A, MVELHIE2 fmadd.s fd,fs1, fs2, fs3, rmm,

o 37 blol: BREH, Ao iz .

o 37 b110: FARMN, A& HIZH.
o 37 bI1L: BhASEA, WP SR AR fosr Py rm AR dsE Ay AR, RV A0 4 15

4> fmadd.s fd,fs1, fs2, fs3,
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SR Bk A BRAERR A AR

31 27126 25:24 20i19 15:14 12:11

fs3 00 fs2 fs1 rm

fd

1000011

14.4.17 FMAX.S——YORSREFF iU R LR 2

nik:
fmax.s fd, fs1, fs2
1R
if(fs1 >= fs2)
fd + fsl
else
fd « fs2
PATEUR :
M mode/S mode/U mode
S
et 5
B
EAORAS G2 NV
AR

31 25 124 2019 15:14 12 /11

0010100 fs2 fsl 001

fd

1010011

14.4.18 FMIN.S——HURSEEFF SUBUR/DME AR 2

nik:
fmin.s fd, fs1, fs2
Bt
if(fsl < fs2)
fd « fsl
else
fd « fs2
PATEUR :
M mode/S mode/U mode
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S
Teids o R
SO R
P AR B NV
BAHA:

31 25 24 2019 15

14

12

11

0010100 fs2 fs1

000

fd

1010011

14.4.19 FMSUB.S— WSR2 e 2k ds

ik

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

fd « fs1*fs2 - fs3
PATELFR :

M mode/S mode/U mode
LA

e | S
SO b

TE AR NV/OF /UF/IX
B

rm PE AR

e 37 b000: BT FMHEEE A, XMANCHTES fmsub.s fd,fs1, fs2, {3, rne.
e 37 b001: [FEH/A, XNV 4TS fmsub.s fd,fs1, fs2, £s3, rtz.

o 37 b010: MMTITFEA, MMWHLHTES fmsub.s fd,fs1, fs2, fs3, rdn.

o 37 bO11: MIEJCIFH/ A, XMW IHLFES fmsub.s fd,fs1, fs2, fs3, rup.

37 b100: FERKMER A, XV ANCHRFES fmsub.s fd, fsl, fs2, fs3,rmm.

o 37 b10L: ERMM, A BixgY.
e 37 b110: FARMM, AxHIZH.

/7.’\

o 37 bl11: ZhESEA, MRIHFE SR T AR fost P rm (R BRE B AR, XEIE

4~ fmsub.s fd,fs1, fs2, fs3,
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31 27126 25i24 2019

15

14

12

11

@ T

fs3 00 fs2 fsl

rm

fd

1000111

ks

fmul.s fd, fs1, fs2, rm
Pt

fd « fs1 * fs2
PATEUR :

M mode/S mode/U mode
T

e |
SR b A o+

VEERAS 2 NV/OF /UF /NX
Bem:

rm PE AR

o 37 b000: MEATEEEEA, XV ALSHE S fmul.s fd, fs1, fs2, e,
e 37 b001: [MZES/A, NN HIES fmul.s fd, fs1, £s2, rtz,

e 37 b010: [MILHEFEA, MNVIIILgIES fmul.s fd, fs1, fs2, rdn.
37 bO1L: MIETEITEA, RWILGHE S fmul.s fd, fs1, fs2, rup.
37 b100: Bk KAEE A, MWL 4TE 4 fmul.s fd, fs1,fs2, rmm.

37 bl0l: FARMM, AoHIZH.
37 b110: FARMH, A HIZH.

4~ fmul.s fsl,fs2,
ISR

31 25 24 20:19

14.4.20 FMUL.S— MR S 454

15

12

37 bl11: ZhESEA, MRIEEF SRR fost Y rm (DR BUE B AR, XM IE 4

0001000 fs2 fsl

rm

fd

1010011

ik

14.4.21 FMV.W.X— SRR G5 IRS
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fmy.w.x fd, rs1
i
fd[31:0] « 1s[31:0]
£4[63:32] « 32’ DA
PATRURR :
M mode/S mode/U mode
Lk
eI (RS a
AL AN A
7
AR

31 25 :i24 20:19 15:14 12 111 7 i6 0
1111000 00000 rsl 000 fd 1010011

14.4.22 FMV.X.W——YR)EF A7 5 DA K164

ik

fmv.x.w rd, fsl
Bfiz:

tmp[31:0] « fs1[31:0]

rd + sign_extend(tmp[31:0])
PATELRR :

M mode/S mode/U mode
LT

€| S
SOMbR L :

7o
AR

31 25 :24 20:19 15:14 12 11 7 i6 0
1110000 00000 fs1 000 rd 1010011
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14.4.23 FNMADD.S— RS IF 5 3 B mIR 61454

ke

fnmadd.s fd, fsl, fs2, fs3, rm
Bt

fd « -( fs1*fs2 + fs3)
PATELBR :

M mode/S mode/U mode
S

T 5
SO b

7 EUIRS AL NV/OF /UF/IX
B

rm PLE AR

e 37 b000: L EEE A, MM 4IE4 famadd.s fd,fs1, fs2, fs3, rne.
o 37 b001: [)ZBE A, XML HTE4 mmadd.s fd,fs1, fs2, fs3, rtz.

e 37 b010: [MHATF A, MM %TES mmadd.s fd,fs1, £s2, fs3, rdn.

37 bO11: [aIETCFF /A, XA 4i45 4 famadd.s fd,fs1, fs2, fs3, rup.

37 b100: FITIT KRR A, RIS HE S famadd.s fd,fs1, fs2, 53, rmm.
37 b101: FARMA, Ao Iizgmid.

o 37 bl110: FARMH, AoHHZH.
o 37 bl1l: ZhESEA, MHHFE SR AT AR fost P rm (R BRE B AR, XEMIIE 4

4 fnmadd.s fd,fs1, fs2, fs3.

ZSEN

31 2726 25i24

20

19

15

14

12

11

fs3 00 fs2

fs1

rm

fd

1001111

14.4.24 FNMSUB.S— kG 7 mi e R i35 4

ik
fnmsub.s fd, fs1, fs2, £s3, rm

Pfiz:

www.t-head.cn

158



SR Bk A BRAERR A AR

fd « -(fs1*fs2 - {s3)
PATHURR :
M mode/S mode/U mode
S
eI (RS
AL N A
VRS NV/OF /UF/IX
B
rm PR i AR
o 37 b000: FEiTmEEEE A, XNV 4TE4 famsub.s {d,fs1, fs2, fs3, rne.
e 37 b001: M)A, XTI gTES fnmsub.s fd,fs1, fs2, {83, rtz.
o 37 b010: MATLH HA, XA 4FE 4 fmmsub.s fd,fs1, fs2, fs3, rdn.

e 37 bO11: [MIETLGF A, MWL 4T54 famsub.s fd,fs1, fs2, fs3, rup.

e 37 bl00: FLEMSAEB A, FFN LTS famsub.s fd,fs1, fs2, fs3, rmm.

o 37 bl01: FRMH, AHIZHmL.
o 37 b110: BARMH, A IixgY.

o 37 bl1l: FEHmA, IR SR A fosr PAY v AR PUE & AR, XA 48
4> fnmsub.s fd,fs1, fs2, fs3,
AR
31 27126 2524 2019 15i14 12§11 716 0
fs3 00 fs2 fsl rm fd 1001011

14.4.25 FSGNJ.S— Yk s S ATHA

ik

fsgnj.s fd, fs1, fs2

Bffe:

£d[30:0] +— £s1[30:0]

fd[31] « £s2[31]

£A[63:32] « 327 LAt
PATILRR :

M mode/S mode/U mode
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S
SRR T
WM
%

ZITEN

31 25 24 20:19 1514 12 11 7 6 0
0010000 fs2 fs1 000 fd 1010011

14.4.26 FSGNJIN.S——HRiEF AT IR TEA RS

ik
fsgnjn.s fd, fs1, fs2
B
£4[30:0] « £51[30:0]
fd[31] « ! £s2[31]
£d[63:32] « 32 hFFfE
PATELBR :
M mode/S mode/U mode

S
SRR T
RO
%
A MR
31 25 24 2019 15:14 12 i11 7 6 0

0010000 fs2 fs1 001 fd 1010011

14.4.27 FSGNJIX.S— RGNS i AR S

nik:

fsgnjx.s fd, fsl, fs2
Pt

£d[30:0] <+ £51[30:0]

fd[31] « fs1[31] ~ £s2[31]
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£4[63:32] « 32’ DAL
PATEUR :

M mode/S mode/U mode
LT

eI
SOMbR AL :

7o
AR

31 25 24 2019 15:14 12 (11 76 0
0010000 fs2 fs1 010 fd 1010011

14.4.28 FSQRT.S—— MR NI fii %

fsqrt.s fd, fsl, rm
Heffs:
fd < sqrt(fsl)
PATELFR :
M mode/S mode/U mode
e | S
SO b ¢
T RURAS AL NV/NX
B
rm PE AR
e 37 b000: WLATIVEEEA, XVARCAHES fsart.s fd, fsl,rne
o 37 b0OL: A, MVALHFES fsart.s fd, fs1,rtz
e 37 bO10: [fATEIT A, XWATLAE S fsart.s fd, fsl,rdn
o 37 bOLL: MIETEFFEA, ML AFE4 fsart.s fd, fs1,rup
o 37 b100: WAL KIEE A, XMATCA T2 fsart.s fd, fs1,rmm
o 37 b10L: EARMM, A& HII%gY.
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o 37 b110: BARMM, AL %Y.
o 37 bll1: FBHA, R SIEH A fost Y rm AR PeE & AR, XA 9 1
4 fsqrt.s fd, fsl,
KA

31 25 24 20:19 1514 12 11 7 i6 0
0101100 00000 fs1 rm fd 1010011

14.4.29 FSUB.S— ks PR bk 464

inik:

fsub.s fd, fs1, fs2, rm

1k

fd « fs1 - fs2

PATEUR :

M mode/S mode/U mode

S

eI R

SOMbR AL :

RS AE NV/OF/NX

Be:

rm PR i AR
o 37 b000: WL ELEA, XRS5 fsub.fd, fs1,fs2,rne
e 37 b0O1: A=/ A, XTMWAJILIRTES fsub.s fd, fs1,fs2,rtz
e 37 b010: MIATEIT A, MMM gmTIES fsub.s fd, fs1,fs2,rdn
o 37 bOL1: [MIETET A, XFWIILTE 2 fsub.s fd, fs1,fs2,rup
o 37 b100: FATMIRMER A, XN TS S fsub.s fd, fsl,fs2,rmm
o 37 b10L: R, Ao IixgY.
o 37 b110: EARMM, A& IixgY.

o 37 bLLL: BhESEA, WURR AT AAEAS fosr i) rm BORPE A AR, KPR 2
4 fsub.s fd, fs1,fs2.
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31 25 24 20:19 15:14 12 11 7 6 0
0000100 fs2 fs1 rm fd 1010011

14.4.30 FSW——WURREFF AP RR &

ik
fsw fs2, imm12(rsl)
B
address<rsl+sign extend(imm12)

mem|(address+31):address] «+ £s2[31:0]

PATHLBR :
M mode/S mode/U mode
LAk
FAETR AR T U R A AEIE VT R . AR T A R . AREIE 3
Ak
31 25 124 2019 15:14 12 111 7 i6 0
imm12[11:5] fs2 rsl 010 imm12[4:0] 0100111

14.5 [k A-5 D iR
PATRRS C06 SCHR) RISC-V D 564G FLURHIEE, A i (90 532 i, HAHICT BT HE
7.

24 mstatus.fs==2" b00 K}, PUTARTTrERLSXAEIEEIRLS R, 24 mstatus.fs 1= 27 b00 B, 4T
RATEEFEA )G mstatus.fs /28 27 bll,

14.5.1 FADD.D— XU M miki iz 4
ik
fadd.d fd, fs1, fs2, rm
effe:
fd « fsl + fs2
PATALIR

M mode/S mode/U mode

Pl
LT
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& | S

2
oMb &

fir.:

¥ AR 7 NV/OF/NX

Bl
rm g AR
e 37 b000: LT MEEa A, XMW 4454 fadd.d fd, fs1,fs2,rne
o 37 b001: [/ A, ML HIES fadd.d fd, fs1,fs2,rtz
« 37 b010: [T EA, SV 4TE4 fadd.d fd, fs1,fs2,rdn
o 37 bO11: MIETCHF /A, XA Hi+E4 fadd.d fd, fs1,fs2,rup
o 37 b100: gk KMEE A, RV 454 fadd.d fd, fs1,fs2,rmm
o 37 b101: BRMEH, A Iixgmis.
o 37 b110: #REH, A HiZgmD.
o 37 bl1l: BHESEA, MWIEF S H 257 fost Y rm AR AR, X BIT 4
4 fadd.d 1d, fs1,fs2.,
AR
31 25 i24 2019 15:14 12 i11 7 .6 0
0000001 fs2 fsl rm fd 1010011

14.5.2 FCLASS.D— UG PETE S ik S

ke

fclass.d

rd, fsl

Bz if ({1 = -Inf)
rd + 64’ hl

if ( fs1 = -norm)

rd < 64’ h2

if ( fs1 = -subnorm)

rd + 64’ h4

if ( fs1 = -zero)

fd <+ 64’ h8

if ( fs1 = +Zero)

rd «+ 64’ h10
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if ( fs1 = +subnorm)
rd + 647 h20
if ( fs1 = +norm)
rd < 64’ h40
if ( fs1 = +Inf)
rd <~ 64" h80
if ( fs1 = sNaN)
rd « 64’ h100
if ( fs1 = gNaN)
rd < 64’ h200
PATEUR :
M mode/S mode/U mode
S
e |
SOMbR AL :
7o
AR

31 25 124

20

19

15

14

12

1110001 00000

fsl

001

1010011

fevt.d.l fd, rs1, rm

Pt

fd < signed_long convert_to_double(fsl)

PATELBR :
M mode/S mode/U mode
e | S

SO b ¢

14.5.3 FCVT.D.L—AfF 5 KA R gOBUR B 7 B 5 4
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P RUIRAS AL NX

we:

rm P AR
o 37 b000: FEATMIMREE A, XA 4iTE 4 fevt.d.] fdrsl,rne.
o 37 b001: [)ZE4 A, WA 4TES fovt.dl fd,rsl rtz.
« 37 b010: [ITATTTEA, KR4GS fovt.d.] fd,rsl,rdn,
e 3 bO11: [IERGFEA, KNI HTES fovt.d] fd sl rup,
37 b100: BT KA A, STMMILgTES fevt.d] fd,rs1,rmm,
« 37 b101: FRMH, AR,
« 37 b110: BARMH, NaBIZmY.
o 3’ blll: ZhESEA, MEF AR 2FERS fost PP rm (7R psE & AR, X BI04 TE
4 fevt.d.l fd, rsl.

AR

31 25 24 20:19 15:14 12 11 76 0
1101001 00010 rsl rm fd 1010011

14.5.4 FCVT.D.LU— A5 KRR HORAURS BEF B8R 4

inik:
fevt.d.lu fd, rs1, rm
Bt
fd + unsigned_long_ convert_to_ double(fsl)
PATELR :
M mode/S mode/U mode
LAt
el
SOMbR AL :
PR NX
UK
rm PRE i AR
e 37 b000: L EEE A, MV 4IE2 fovt.d.lu fd,rsl,rne.
e 37 b001: [MES/A, SNV HIES fevt.d.lu fd,rsl rtz,
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e 37 b010: MHATIFEA, XV HFES fevt.d.lu fd,rs1,rdn.,

o 37 bOLL: [AIETEITHA, MWL STE2 fovt.d.lu fd sl rup.

37 b100: gL RMEBA, JVAILGHFES fevt.d.lu fd,rs1,rmm,

« 37 bl01: R, AR,

o 37 b110: BRI, Ao i %D .

o 37 bI1L: BhESEA, WP SRR fosr P rm AR B E Ay AR, XY A0 4 15

A fevt.d.du fd, rsl.

31 25 i24 2019 1514 12 111 76 0
1101001 00011 rsl rm fd 1010011

14.5.5 FCVT.D.S——WuUREF Rl 00BOBURT L I K04 &

fevt.d.s fd, fsl
e

fd < single convert_to_double(fs1)
PATEUR :

M mode/S mode/U mode
b

el
SOMbR AL :
PR NV
AR

31 25 {24 20:19 15:14 12 11 7 i6 0
0100001 00000 fs1 000 fd 1010011

14.5.6 FCVT.D.W——A7RF S8 B pOOURT BE PR s BhR 2
ik
fevt.d.w fd, rsl
EE (B

fd « signed_int_ convert_ to_ double(fsl)
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PATILRE :
M mode/S mode/U mode
S
el
SO bR :
7o
AR

31 25 :24 20:19 15:14 12 11

~
(2]

1101001 00000 rsl 000 fd

1010011

14.5.7 FCVT.D.WU—JeAf 5 R 10 gOBURT BE T B 4

nik:
fevt.d.wu fd, rsl
Pefi:
fd + unsigned_int_ convert_to_ double(fs1)
PATEUR :
M mode/S mode/U mode
S
R
S b A
7o
AR

31 25 :24 20:19 1514 12 111 7 6

1101001 00001 rsl 000 fd

1010011

14.5.8 FCVT.L.D—AURSBETE R HIURAT 15 5 KB RIR A
WGk
fevt.ld rd, fs1, rm
PR
rd < double_convert_to_signed_ long(fs1)

PUTEUR :
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M mode/S mode/U mode

LS
IR
FEMbR A :
TR RARASHE NV/NX
B
rm P AR
e 37 b000: AT lafEEa A, XML $E4 fevt.ld rd,fsl,rne,
o 37 b00L: [EBA, MWL HTES fovt.ld rd,fsl,rtz.
e 37 b010: [mMFEFHA, SN 4I5S fevt.ld rd,fs1,rdn.
« 37 bO11: [IETGIFEA, MR 4eHE 4 fovt.ld rd,fslrup.
o 37 b100: AT RER A, X AFNCHFE S fevt.ld rd,fsl,rmm,
o 37 bl01: FRMH, Nt Bizgmis.
o 37 b110: FARMEH, ARG .
o 37 bI1L: FSEH A, RIGTFE SR TS fost By rm AR E AR, XV AT i
4 fevt.ld rd, fsl.
AR
31 25 24 2019 15:14 12 :11 7 i6 0
1100001 00010 fs1 rm rd 1010011

14.5.9 FCVT.LU.D— AU M R oA 5 KR RIE 4

ik

fevt.lu.d rd, fs1, rm

Beh:

rd « double_convert_ to_unsigned_ long(fsl)

AL :

M mode/S mode/U mode

LT
EEIE

SOMbR AL :

7 RCRASAL NV/NX
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BEW
rm PRE B AR
o 37 b000: shirEEaEr A, SN AL 4TE4 fevt.lu.d rd,fsl,rne.
« 37 b0OL: [BAA, MR AIES fovtlud rd,fsl rtz.
e 37 b010: M FEFE A, SNIICHTES fevt.lud rd,fsl,rdn.
37 b011: MIEJLFH A, MWL FE4 fevt.lu.d rd,fs1,rup.
37 b100: FITIAEE A, MV HE 2 fovt.lu.d rd,fsl,rmm,
37 b101: FHARMM, AL diHizdmi.
37 bl10: FARMM, Ao mHixgwmi.
37 blll: Zhise A, WRIET S H 278 fesr B rm 7R He e £ AR, %R I 448

4 fevt.lu.d d, fsl.
FRARA:

31 25 :24 20:19 15:14 12 11 7 i6 0
1100001 00011 fsl rm rd 1010011

14.5.10 FCVT.S.D——RUKSEE 7 a B4 e SRS B 77 i fe 4

ik

fevt.s.d fd, fsl, rm
1R

fd «+ double_convert_ to_ single(fs1)
PATHLRR :

M mode/S mode/U mode

[ =)
I

AR

MR A :

7RSS NV/OF /UF /NX

L

rm P i AR
o 37 b000: FEAT MRS A, X FNCHTE S fevt.s.d fd,fsl,me.
o 37 b001: [N, XN HIES fevt.s.d fd fsl rtz.
o 37 b010: [ATLIFHEA, XL TE S fevt.s.d fd,fs1,rdn.,

www.t-head.cn 170



SR Bk A BRAERR A AR

¢ 3’
e 3’
¢ 3’
¢ 3’

¢ 3’

31

b011

b100:
b101:
b110:

b111:

MIETEG E A, XL aTE S fovt.s.d fd,fs1,rup.
P RAER A, KN CRT5E 4 fevt.s.d fd,fs1,rmm,
AR, A B IZHmD.

AR, A B IZRD

HASHA, RIS TR fosr P rm AR PUE B AR, X I gR 8
4 fevt.s.d fd, fsl,

RARE A

25 :24 2019 1514 12 ;11

0100000 00001 fs1 rm fd

1010011

14.5.11 FCVT.W.D— AU EEIF MU kA3 77 5 8 R 4

ik

fevt.w.d rd, fs1, rm

PBefiz:

tmp < double_ convert_ to_signed_ int(fsl)

rd«sign_ extend(tmp)
PATELRR :
M mode/S mode/U mode

o,
S

€| RIS

A it
B

SO b

VR AU A NV/NX

B

rm PE AR

« 37 b000:

¢ 3

e 3’

b001:
b010:
b011:
b100:
b101:

b110:

PO g A, XV AHEHTE S fovt.w.d rd,fslrne,
WEEA, JARCS RS fovt.w.d rd fslrtz.
AIEIF B, Mg AE S fovt.w.d rd fslrdn.
WIETET A, M HC 1S fovt.w.d rd,fs1,rup.

WL KAES A, X484 fevt.w.d rd,fs1,rmm,

AR, A HIZHRD
AR, A B %R
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o 37 bl11: ZhESEA, MFE SRR fost Y rm (R BRE B AR, XEMIE AR

A fevt.w.d d, fsl,
AR

31 25 24

20

19

15

14

12

1100001

00000

fsl

rm

rd

1010011

14.5.12 FCVT.WU.D—AUKS BE VR MUK IR 5 kg A

37
fevt.wu.d rd, fsl, rm

Pefiz:

tmp < double_ convert_to_unsigned int(fsl)

rd<—sign extend(tmp)
PATELRR :

M mode/S mode/U mode
L

e | S
FOMbR AL :

TR NV/NX
e

rm HE AR

e 37 b000: T MEEa A, XL SHES fevt.wu.d rd,fsl,rne.
e 37 b001: [MTEERA, MW ZIES fovt.wu.d rd,fsl,rtz,

e 37 b010: [MMIFEA, SNIILHgFES fevt.wu.d rd,fs1,rdn,

e 37 bO11: [MIETFEFEA, SNIILHmTES fevt.wu.d rd,fs1,rup.

o 37 b100: FEmKRMEHEA, XN GHE S fovt.wu.d rd,fsl,rmm,

o 37 bl01l: BRMH, A&z .
o 37 b110: FRMH, A&z .
o 37 blll: FIESH A, RIS TFAA fosr B rm Ak H0E S/ AR, XL g TE

A fevt.wud rd, fsl,
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31 25 124 20:19 15:14 12 {11 7 i6 0
1100001 00001 fs1 rm rd 1010011

14.5.13 FDIV.D—XkSE MR SR :454

37
fdiv.d fd, fs1, fs2, rm
EE (B
fd < fs1 / fs2
PATEUR :
M mode/S mode/U mode
S
IEEIRS T
AL TR A
VAR NV/DZ/OF /UF /NX
e
rm e i AR
e 37 b000: AT [AEELET A, MW AICSiFE4 fdiv.d fd, fs1,fs2,rne.
e 37 b001: [EEA, MV 4HIES fdiv.d fd, fs1,fs2,rtz,
e 37 b010: [MMTLHF /A, XA HT54 fdiv.d fd, fs1,fs2,rdn.
37 bO1L: [IETCIT A, R g4E 4 fdiv.d fd, fs1,fs2,rup.
37 b100: BRI RIER A, K AEHTE 2 fdiv.d fd, fs1,fs2,rmm.
37 b101: FARMHAl, AL IZmL.
o 37 b110: BAMEM, A% .

v 3 bIIL B AA, HUEEARH AR foor P00t RORME A ABGE, AR
4 fdiv.d fd, fs1,fs2.

31 25 24 20:19 15:14 12 111 76 0
0001101 fs2 fs1 rm fd 1010011

14.5.14 FEQ.D—RUREEIF i LA R A

ke
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feq.d rd, fsl, fs2
1R
if(fs1 == £s2)
rd «+ 1
else
rd <0
PATILRE :
M mode/S mode/U mode
LAt
el
ROMbR AL :
P RURSAL NV
AR

31 25 24 20:19 15:14 12 11 7 6 0
1010001 fs2 fs1 010 rd 1010011

14.5.15 FLD—XUKSPE IR mm#k 54

ik
fid fd, imm12(rsl)
e
address<rsl+sign extend(imm12)
fd[63:0] « mem|[(address+7):address|
TR
M mode/S mode/U mode
LT
INERAE S AEXS TV S0 NGV B 5 57
SOMbR AL :
Vi
AR

31 20 :19 15:14 12 i11 7 i6 0
imm12[11:0] rsl 011 fd 0000111

e
=
=
julny
>
=
=
%
S
30
e
=
oE
&>
3T
ik
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14.5.16 FLE.D—RURSE RN LB 15 T4

inik:
fle.d rd, fsl, fs2
Bt
if(fs1 <= £s2)
rd «+ 1
else
rd <0
PATELBR :
M mode/S mode/U mode
St
Tt o st
B
RS NV
Ak

31 25 24

19

15:14 12 :11

1010001 fs2

fsl

000

rd

1010011

14.5.17 FLT.D—AUKS IR S L/ h 64

ks
fit.d rd, fsl, fs2
1R
if(fsl < fs2)
rd + 1
else
rd «+ 0
PATEUR :
M mode/S mode/U mode
S

£ BV
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FEMbR A :
TERARASHL NV
AR
31 25 124 2019 15i14 12 111 76 0
1010001 fs2 fsl 001 rd 1010011
14.5.18 FMADD.D—XUK;EEIE ri g 2k 4
ke
fmadd.d fd, fs1, fs2, fs3, rm
et
fd < fs1*fs2 + fs3
AR :
M mode/S mode/U mode
S
IR
FEMbR A :
T AR NV/OF /UF/IX
]
rm g i AR
* 37 b000: i mEEE A, X ACHE 4 fmadd.d fd fs, fs2, fs3, rne.
o 37 b001: [EAA, SHVANEHTES fmadd.d fd,fs1, fs2, fs3, rtz.
o 37 b010: MHFITEA, FWAILHFES fmadd.d fd,fs1, £s2, fs3, rdn.
o 37 b011: MIETH HA, XA 4IE 4 fmadd.d fd,fs1, fs2, fs3, rup.
o 37 b100: FRATHIARMER A, FT A 4TS fmadd.d fd,fs1, fs2, fs3, rmm.,
o 37 bl01: BRMH, N IiZgmis.
o 37 b110: BARMEH, A Ixgmis.
o 37 bI1L: FFSEH A, RIGFE SR TS fost By rm AR E AR, XA
4 fmadd.d fd fs1, fs2, fs3,
AR
31 2726 2524 2019 1514 12§11 0
fs3 01 fs2 fsl rm fd 1000011
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14.5.19 FMAX.D—XUk; 7 S U KA R A

inik:
fmax.d fd, fs1, fs2
Bt
if(fs1 >= £s2)
fd « fsl
else
fd «+ fs2
PATELBR :
M mode/S mode/U mode
S
Tkl 520
B
RS NV
Ak

31 25 :24 20:19 15:14

12

0010101 fs2 fs1 001

fd

1010011

14.5.20 FMIN.D—RUKS BE 7 s U /M 5 A

ik
fmin.d fd, fsl, fs2
B
if(fs1 < fs2)
fd « fsl
else
fd « fs2
PATEUR :
M mode/S mode/U mode
g

& | S
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SRS :

P AIRAS B NV

AR

31 25 24 20:19 15:14 12 11 76 0
0010101 fs2 fsl 000 fd 1010011

14.5.21 FMSUB.D—XUKSEETR 5 20454

ik
fmsub.d fd, fs1, fs2, fs3, rm
1R
fd « fs1*fs2 - fs3
PATHLRR :
M mode/S mode/U mode
L
eI RS
SO A :
VR ARAS B NV/OF /UF/IX
e
rm JRE i AR
e 37 b000: LT EEE A, XN R gTE4 fmsub.d fd, fs1, fs2, fs3, rne.
e 37 b001: [MZES/A, NNV 4I5S fmsub.d fd, fs1, 52, fs3, rtz,
e 37 b010: [ATATLITF AN, WIS fmsub.d fd, fs1, fs2, fs3, rdn.
o 37 bO11: MIETLIFFEA, XML IES fmsub.d fd, fs1, £s2, fs3, rup.
e 37 bl100: FLEMSAEB A, FNVELgIES fmsub.d fd, fs1, fs2, fs3, rmm.
o 37 b10L: FERMA, NIRRT
o 37 b110: B AR, AL %R .
o 37 bI1L: BEEHA, RIGFERIEHI TS fost Y rm FRDE B AR, X AT S i

4~ fmsub.d fd, fsl, fs2, fs3.

R
31 27126 2524 2019 1514 12111
fs3 01 fs2 fsl rm fd 1000111
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14.5.22 FMUL.D—AUKS BETR e k454

ik

fmul.d fd, fs1, fs2, rm

£ (B

fd « fsl1 * fs2

PATHLR :

M mode/S mode/U mode

S

LIRS

AL A

AR NV/OF /UF /NX

e :

rm e i ARG
37 b000: T mEEEEA, X ANESHE % fmul.d fd, fs1, fs2, rne.
e 37 bO0L: A A, MV 4TSS fmuld fd, fsl, £s2, rtz.
e 37 b010: MHATLIH /A, MW $E4 fmul.d fd, fs1, fs2, rdn,
o 37 bO11: [IETLG A, XA 4454 fmul.d fd, fs1, £s2, rup,
o 37 b100: FEMKRMEHEA, X FNLGFE 2 fmul.d fd, fs1, fs2, rmm.
e 37 bl0l: FARMEM, A% .
e 37 b110: B ARMEM, A% .
o 37 bl1l: FIEE/A, MRIEFSIEHIFAAAR fosr P rm ARPEE R AR, XY I8

A fmul. fd, fs1,fs2.
AR

31 25 {24 20:19 15:14 12 11 7 i6 0
0001001 fs2 fs1 rm fd 1010011

14.5.23 FMV.D.X— AU BRSNS B R4

ik
fmv.d.x fd, rsl

Pt
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SR Bk A BRAERR A AR

fde rs1
AT LR :

M mode/S mode/U mode
S

IR RE
AL DA

o/
LK

Lt VS fSilert e R M
Ak

31 25 24 20:19 15:14 12 11

1111001 00000 rsl 000

fd

1010011

14.5.24 FMV.X.D— AU B IR S 1554

ik
fmv.x.d rd, fs1
Pefi:
rd« fsl
BUTRLRL:
M mode/S mode/U mode
S
£ | S
S b 0
7o
Bl
TR s 2 B A A7 4
AR

31 25 :24 20:19 15:14 12 11

1110001 00000 fs1 000

rd

1010011
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14.5.25 FNMADD.D—XUKS 7 i e 2 it 4

ik
famadd.d fd, fs1, fs2, fs3, rm
et
fd « -( fs1*fs2 + fs3)
AR :
M mode/S mode/U mode
S
R T
Wb A :
7 EUIRS AL NV/OF /UF/IX
Bl
rm g i AR
o 37 b000: FEmEEEE A, XV AIC4$E4 mmadd.d fd, fs1, fs2, fs3, rne.
e 37 b001: [EAA, MHWANCHTES mmadd.d fd, fs1, fs2, fs3, rtz.
o 37 b010: MM TITFEHA, IWALHTES mmadd.d fd, fs1, fs2, fs3, rdn.
37 bO11: [aIETCFF B, XA 4454 famadd.d fd, fs1, fs2, fs3, rup.
37 b100: FHEAMEREA, KV 454 mmadd.d fd, fsl, fs2, fs3, rmm.
37 b101: FARMA, Ao Iizgmid.
o 37 b110: BREH, Ao IiZgmiD.

e 37 blll: FIEBA, WRIF SIS ER fost T rm (SRR ER AR, XNV LTS5
4 fnmadd.d fd,fs1, fs2, fs3,

31 27126 2524 20119 15414 12i11 76 0
fs3 01 fs2 fsl rm fd 1001111

14.5.26 FNMSUB.D—WUk5 e o 20 54

ik
fnmsub.d fd, fs1, fs2, fs3, rm
£ (0
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SR Bk A BRAERR A AR

fd « -(fs1*fs2 - {s3)

PATALBR :

M mode/S mode/U mode

S

TR

SOMbR AL :

7R NV/OF /UF/IX

PLE

SeEanit

rm HRE i AR

e 3’
¢ 3’
o 3’
¢ 3’
e 3’
¢ 3’
¢ 3’

¢ 3’

b000

b001

b010:
b011:
b100:
b101:
b110:

b111:

DT ARG A, R ISR $E4 fmsub.d fd, fs1, fs2, fs3, rne.
DR A, S I4IE4 mmsub.d fd, fs1, fs2, fs3, rtz.
AT A, XMW RELHTE4 famsub.d fd, fs1, fs2, fs3, rdn,
mIETCGFEA, MR AIC 4 HE 4 famsub.d fd, fs1, fs2, 53, rup.
SRR A, XA $E 4 famsub.d fd, fs1, fs2, fs3, rmm.
BARMEH, AdhiHizgmis.
BARMH, Aoz,

AEA, R SIEH AR fosr I rm SRS B AR, X R T
4~ fnmsub.d fd,fs1, fs2, fs3,

AR
31 27126 25i24 2019 15114 12111 0
fs3 01 fs2 fsl rm fd 1001011
14.5.27 FSD—AUKE IR S A B TR A
ik
fsd £s2, imm12(rs1)
Pt
address<rsl+sign extend(imm12)
mem|(address+63):address] + £$2[63:0]
PATRLRR :
M mode/S mode/U mode
S
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SR Bk A BRAERR A AR

AR AR UT M S8 TR IR U A RN . AP 2 DU

HARR:

31 25 :24 20:19 15:14 12 111

7

J

[=2]

o

imm12[11:5] fs2 rsl 011 imm12[4:0]

0100111

14.5.28 FSGNJ.D— MUK BER AT 9 TEA RS

ik
fsgnj.d fd, fsl, fs2
Pt
£d[62:0] « £s1[62:0]
fd[63] + fs2[63]
PATEUR :
M mode/S mode/U mode
S
eI
AL PN VA
Vi
AR

31 25 124 20:19 15:14 12 111

0010001 fs2 fs1 000 fd

1010011

14.5.29 FSGNJIN.D— RS EETR S4TSR EA$52

fsgnjn.d fd, fs1, fs2
B

£d[62:0] + £51[62:0]

£4[63] « £s2[63]
PATALBR :

M mode/S mode/U mode
S

BV i
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SOMbR L :
T
AR A

31 25 124 20119 15114 12 111 7 i6 0
0010001 fs2 fs1 001 fd 1010011

14.5.30 FSGNJIX.D— WK A S ki AR S

ik

fsgnjx.d fd, fsl1, fs2
Pt

£d[62:0] « £s1[62:0]

fd[63] « £s1[63] ~ £s2[63]
PATALRR :

M mode/S mode/U mode
LT

e
SOMbR AL :

o
AR

31 25 24 2019 15:14 12 (11 76 0
0010001 fs2 fs1 010 fd 1010011

14.5.31 FSQRT.D—AUKEEIF I i H64
itk
fsqrt.d fd, fs1, rm
1
fd « sqrt(fsl)
PATHLRR :
M mode/S mode/U mode

PRI R
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M b :

P RUIRASHL NV/NX

K

rm PEE AR
o 37 b000: FEATMIEEE A, XN ANCHTES fsqrt.d fd, fs1, me.
« 37 b00L: A A, WV HTES fsqrt.d fd, fs1, rtz.
o 37 b010: [MFATIHA, XML gTES fsqrt.d fd, fs1, rdn.
o 37 bOL1: [MIETCEEA, XFWIILHTE 2 fsqrt.d fd, fs1, rup.
e 37 b100: BT KMERA, XML HTES fsqrt.d fd, fs1, rmm.,
« 37 b101: BRMH, NabhIizsmY.
o 37 b110: BARMEM, A% .

o 37 bI1L: FASHA, WIRF AR A fosr R rm AR PE B AR, 6 L nf
A fsqrt.d fd, fsl.

31 25 24 20:19 15:14 12 111 7 6 0
0101101 00000 fs1 rm fd 1010011

14.5.32 FSUB.D—AUS P IR 50k 462

ik
fsub.d fd, fs1, fs2, rm
Beffs:
fd « fs1 - fs2
PATEUR :
M mode/S mode/U mode
S
ek S
SOMbR AL :
RS NV/OF/NX
Bew:
rm PR i AR
e 37 b000: FATIIHEAE A, XA G$ES fsub.fd, fs1, 52, e,
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37 bO01: B A, MWHIIC4TES fsub.d fd, fs1, £s2, rtz.
3’ b010: [MATI A, ML TE4 fsub.d fd, fs1, fs2, rdn,
37 bO1L: FIETSTEA, MM SIS foubd fd, 1, 2, rup.,
e 37 b100: BAERIRMAA, XBALHHSS fsub.d fd, fs1, fs2, mm,
e 37 bI0L: FRM, AL I
o 37 bI10: FRM, R IALT.
. 30 bIIL: BASEA, RSB fosr PHG rm B3 & AR, SOHR I 48
4 fsub.dfd, fs1, fs2.
YSTEE

31 25 i24 20:19 1514 12 (11 7 6 0
0000101 fs2 fs1 rm fd 1010011

14.6  Ffx A-6 C R4 ARIE

PATR2X} €906 L) RISC-V C $50 M RMAE, FEAARS AN 16 A7, $5HISCFREIUFHES .

14.6.1 C.ADD—A 52 Imd:is4

ik
c.add rd, rs2
Pfi:
rd + rsl + rs2
PATEUR :
M mode/S mode/U mode
S
7
Bew:
rsl =rd =0
rs2! =0
AR

15 13i12i11 76 2i1 0
100 1 rs1/rd rs2 10
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SR Bk A BRAERR A AR

14.6.2 C.ADDI—A3 555w BBk is 4

c.addi rd, nzimm6
Bt

rd + rsl + sign_ extend(nzimm6)
B PRLAL

M mode/S mode/U mode

7o
Bem:

rsl=rd!=0

nzimm6!=0

RAR:

15 13i{12{11 76 2i1 O

000 rsi/rd nzimm6([4:0] 01

|;nzimmG[S]

14.6.3 C.ADDIW—K 32 A7 #F 5 s B Bomikifis %

ik
c.addiw rd, imm6

i
tmp[31:0] « rs1[31:0] + sign_ extend(imm6)
rd +sign_extend(tmp[31:0])

PATEUR :
M mode/S mode/U mode

S
o

Bl
rsl=rd!=0

HARR:
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15 13i12i11 76 21 0
001 rsi/rd imm6[4:0] 01

L imm6[5]

14.6.4 C.ADDI4SPN——4 % WIBcRpFa e Am$s 4

ik
c.addi4spn rd, sp, nzuimm8< <2
Bk
rd < sp + zero_ extend(nzuimm8<<2)
TR
M mode/S mode/U mode
S
7o
K
nzuimms§ != 0
rd S HERTFHART:
o 000 x8
e 001 x9
o 010 x10
o 011 x11
o 100 x12
e 101 x13
e 110 x14

o 111 x15

15 13i12 5i4 21 0
000 nzuimma8[3:2|7:4|0]1] rd 00

14.6.5 C.ADDI16SP—il 16 4% Wi RIHeses5EH54

ik

www.t-head.cn 188



SR Bk A BRAERR A AR

c.addil6sp sp, nzuimm6< <4
B

Sp + sp + sign_extend(nzuimm6<<4)
AT :

M mode/S mode/U mode

7o
AR A

15 1311211 716 2i1 O

011 00010 01

\— nzimme6[5] nzimr’r16[0|2|4:3|1]

14.6.6 C.ADDW—IK 32 fififi'ghikigs

ik
c.addw rd, rs2
B
tmp[31:0] < rs1[31:0] + rs2[31:0]
rd +sign_ extend(tmp[31:0])
PATELRR :
M mode/S mode/U mode

L

7o
Bl
rsl = rd
rd/rsl, rs2 #fih R
« 000: x8
. 001: x9
. 010: x10
. 011: x11

o 100: x12
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o 101: x13

e 110: x14

o 111: x15
AR

15 13i12i11 10i9 76 5i4 2 i1 0
100 1| 11 rs1/rd 01 rs2 01

14.6.7 C.AND—¥f 554

ks

c.and rd, rs2
Pfi:

rd < rsl & rs2
PATEUR :

M mode/S mode/U mode

[
I

"
B
rsl = rd
rd/rsl, rs2 Hih R AFAAUIT:

e 000: x8

o 001: x9

e 010: x10
o 011: x11
o 100: x12
o 101: x13
e 110: x14

o 111: x15

15 13i12111 109 716 5i4 2 i1 0
100 0| 11 rs1/rd 11 rs2 01
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14.6.8 C.ANDI

DALY €3 VST iR

ik
c.andi rd, imm6
Bt
rd < rsl & sign_extend(imm6)
HUTRLRL:
M mode/S mode/U mode
LT
7o
ey
rsl =rd
vd /rs1 BT AFAE AT
e 000: x8
e (001: x9
o 010: x10
o 011: x11
o 100: x12
e 101: x13
o 110: x14

o 111: x15

15 13{12i11 10i9 716 211 0
100 10 rs1/rd imm6([4:0] 01

\—imm6[5]

14.6.9 C.BEQZ— % T %4 %584

ik
c.beqz rsl, label
1R

if (rs1 == 0)
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next pc = current pc + sign__ext(imm8<<1);

else

next pc = current pc + 2;

AT :

M mode/S mode/U mode

o/
-

rsl Gh QR HF AR AT

« 000:

o 001:

o 010:

o 011:

e 100:

o 101:

o 110:

o 111:

x8

x9

x10

x11

x12

x13

x14

x15

a2 fEdE label 24 imm8
&AWkttt B 4256 B ik 43 [A]

AR
15 13:i12 10 76 21 0
110 rsl Imm8[6:5]|1:0|4]] 01
\—imm8[7|3:2]
14.6.10 C.BNEZ ANET- Ty XA

itk

c.bnez rsl, label

Pt

if (rs1 1= 0)

next pc = current pc + sign_ext(imm8<<1);
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else
next pc = current pc + 2;

PATELBR :
M mode/S mode/U mode
S
7o
Be:
rsl i CRF Al T

e 000: x8

« 001: x9

e 010: x10

o 011: x11

o 100: x12

o 101: x13

e 110: x14

o 111: x15
{L4ma iR label i imm12
T4 BREE T B 2568 Huhk 2 [A]
Rk

15 13i12 10i9 716 2i1 0
111 rsi imm[6:5]1:0]4] | 01

\— imm8[7]3:2]

14.6.11 C.EBREAK—Wiriti%

itk
c.ebreak

B
AT S AT A
AL

M mode/S mode/U mode
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SR Bk A BRAERR A AR

S
W
AR A
15 13i12{11 0
100 1 00000 00000 10
14.6.12 C.FLD— 5N 4
c.fld fd, uimmb<<3(rsl)
Btk
address < rsl+ zero_extend(uimmb<<3)
fd +—mem[address+7:address]
AL :
M mode/S mode/U mode
S
INERIE S AEXS TV S0 NG M D57

[T E

rsl Gh QR A ArArdn T

000:

001:

010:

011:

100:

101:

110:

111:

x8

x9

x10

x11

x12

x13

x14

x15

fd R FAR AT
« 000: f8

« 001: 19

e 010: f10
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SR Bk A BRAERR A AR

« 011: f11
« 100: f12
. 101: f13
. 110: f14
. 111: f15
AR

15 13i12 10i9 7i6 5i4 2i1 0
011 rsl fd 00

|\uimmS[Z:O] [uimm5[4:3]

14.6.13 C.FLDSP—F S A Imik s 4

nik:
c.fldsp fd, uimm6<<3(sp)
1k
address < sp+ zero__extend(uimm6<<3)

fd +—mem[address+T7:address]

PATELBR :
M mode/S mode/U mode
Lk
INEHE AR TV . BRI RAT DRRH  INEHE 2 WU A i 7
R4k
15 13i12i11 716 2i1 O
001 fd uimm6([1:0]5:3]| 10

LuimmG[Z]

14.6.14 C.FSD—F# AN FAEigs4

ifik:
c.fsd fs2, uimmb<<3(rsl)

Pefi:
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SR Bk A BRAERR A AR

address < rsl+ zero_extend(uimmb<<3)

mem[address+7:address] «fs2

PATEUR :

M mode/S mode/U mode

o,
L

FAETR AR TR S . AR VT M B R . FEif s

Bl

fs1 it AR A7AR AT

« 000:

e 001:

e 010:

o (O11:

e 100:

o 101:

o 110:

o 111:

x8

x9

x10

x11

x12

x13

x14

x15

rs2 G R AT

« 000:

o 001:

e 010:

o (O11:

e 100:

o 101:

o 110:

o 111:

£8

f9

f10
f11
f12
f13
f14

f15

12

10:9

2

101

rsl

fs2

00

Luimm5[2:0]

ui|mm5[4:3]

4

i

T

=}

US

=4
7t

H
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SR Bk A BRAERR A AR

14.6.15

ik

C.FSDSP—F i WA f- ik e &

c.fsdsp fs2, uimm6<<3(sp)

Pt

address < sp+ zero_extend (uimm6<<3)

mem/[address+T7:address] «fs2
A AL :
M mode/S mode/U mode

S
AR BRI S5 . FAAETE S U A IR R
Ak
15 13{12 76 1 0
101 uimme6[2:015:3] fs2 10

14.6.16 C.J— &P EHES

ik

c.j label

Pefi:

next pc « current pc + sign_extend (imm<<1);
PATELBR :
M mode/S mode/U mode

%
UL

98 iRTE label 4 imm11
Fe AW £2K B Hihk 23 [
TR

15

13

12

101

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

01

Frfit e

é\

it

A8

[i]

g

'S

=1
gt

H
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SR Bk A BRAERR A AR

14.6.17 C.JALR— 1oy iket R iRA

c.jalr rsl
Pt
next pc ¢ rsl;
x14—current pc + 2;
PATEUR :
M mode/S mode/U mode
LAt
7o
TR
rsl 1= 0,
MMU T}, BEFEREZ 4 512GB Hihk2<(E].
MMU P, B 243 1TB Huhk2s(a.
RARE A

15 13i{12{11 716 2i1 O

100 1 rsl 00000 10

14.6.18 C.JR——¥HfFEdskitias

c.jrrsl
et
next pc = rsl;
PATELBR :
M mode/S mode/U mode
7o
Bew:
rsl 1= 0,

MMU FTIH}, B f 24 512GB Huhk2< ] .
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MMU S, BRI A 1T ks,
ZITEN

15 13i12{11 716 2i1 O
100 0 rsl 00000 10

14.6.19 C.LD—XUEEkiss

ik
c.ld rd, uimmb5<<3(rsl)
Bk
address < rsl+ zero_ extend(uimmb<<3)
rd +mem[address+T7:address]
PATELBR :
M mode/S mode/U mode

L

I & AERSFF VI S0 IS VT B
B
vl /vd SRR AFLERR T

« 000: x8

i
=
it
s
s
=
=)
=
S
i
R

e (001: x9

o 010: x10

o 011: x11

e 100: x12

o 101: x13

e 110: x14

o 111: x15

15 1312 10i9 76 5i4 2 i1 0
011 rsl rd 00

\—uimmS[Z:O] u|imm5[4:3]
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SR Bk A BRAERR A AR

14.6.20 C.LDSP—M b nikis s

ik

c.ldsp rd, uimm6<<3(sp)

Pt

address < sp+ zero_extend (uimm6<<3)

rd «mem[address+T7:address]

PATHLR :
M mode/S mode/U mode
L
IR 2 AER VT S . MEFE U A R AR
B
rd 1= 0
AR
15 13i1211 6 2i1 0
011 rd uimm6[1:0|5:3]| 10
\—uimm6[2]
14.6.21 C.LI AL g g
ik

cli rd, imm6

Pefi:

rd «sign_ extend(imm6)

M mode/S mode/U mode

TR
S

%
o

rd =0,
AR

@ T8
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SR Bk A BRAERR A AR

15 13

12:11

010

rd

imm([4:0]

01

14.6.22 C.LUI——&fir Wi e ke 4

inik:

[

imm[5]

c.lui rd, nzimmo6

Pefi:

rd «sign_extend(nzimm6<<12)

PATEUR :

M mode/S mode/U mode

S
%
K

rd '= 0,

Nzimm6 != 0,

AR

15 13

12111

6

2

011

rd

nzimm6[4:0]

01

animm6[5]

14.6.23 C.LW——¢hikiss

ke

c.lw rd, uimmb5<<2(rsl)

Pefi:

address < rsl+ zero_extend(uimmb<<2)

tmp[31:0] +—mem|[address+3:address]

rd «sign_ extend(tmp([31:0])

AT :

M mode/S mode/U mode
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P BSE A BRIEEAARE @ SEsLE

S
INEAE ATV 5 . INBAE VIR Do . 282 T B R e
Bl
rsl/rd S IETF AT
o 000: x8
e 001: x9
e 010: x10
e 011: x11
e 100: x12
o 101: x13
o 110: x14
o 111: x15
AR
15 1312 10{9 76 5i4 2i1 O
010 rsl rd 00
\—uimm5[3:0] ui|mm5[0|4]
14.6.24 C.LWSP——pHikkm#kins
c.lwsp rd, uimm6<<2(sp)
1R
address < sp+ zero__extend (uimm6<<2)
tmp[31:0] «mem[address+3:address]
rd «sign_extend(tmp[31:0])
AT AL :
M mode/S mode/U mode
S
INEIE AT 4 MEAE VT MR . INETE TR R
e :
rd!=0
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SR Bk A BRAERR A AR

15 13i121{11 716

2

010 rd umme6[2:0|5:4]

10

|\uimm6[3]

14.6.25 C.MV—EiiiL %454

ks

c.mv rd, rs2
Pfi:

rd < rs2;
PATEUR :

M mode/S mode/U mode
S

7o
Bew:

rs2 1= 0, rd =0,
RARE:

15 1311211 76

100 0 rd rs2

10

14.6.26 C.NOP—Zsf54

ik
c.nop
Bt
TARA
PATRLAL:
M mode/S mode/U mode
S
%
ESTEE
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P BSE A BRIEEAARE @ SEsLE

15 13i12{11 76 21 O
000 0 00000 00000 01

14.6.27 C.OR—¥Aiskis4

ks
c.or rd, rs2
Bt
rd + rsl | rs2
PATELRR :
M mode/S mode/U mode
L
7o
Bem:
rsl =rd
rd/rs1 ST AT
e 000: x8
e 001: x9
o 010: x10
o 011: x11
e« 100: x12
o 101: x13
o 110: x14
e 111: x15
R4k

15 13i{12i11 10i9 76 5i4 2 i1 0
100 0| 11 rs1/rd 10 rs2 01

14.6.28 C.SD— W A{ifisfs s

ik

c.sd rs2, uimmb<<3(rsl)
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P BSE A BRIEEAARE @ SEsLE

Pefiz:
address < rsl+ zero_extend(uimmb<<3)
mem[address+7:address] «rs2
AT :
M mode/S mode/U mode
S
AR AR UT M S8 TR IR U AT IR H . AP 2 T 55
PLE
rsl/rd b fCER AR AT
» 000: x8

J

e 001: x9
o 010: x10
o 011: x11
e 100: x12
o 101: x13
e 110: x14
o 111: x15
AR

15 13i12 109 7i6 5i4 2 i1 0
111 rsl rd 00

\—uimm5[2:0] Luimm5[4:3]

14.6.29 C.SDSP— XU HEM ARG A

ik
c.fsdsp rs2, uimm6<<3(sp)

Pefiz:
address < sp+ zero__extend (uimm6<<3)
mem/[address+T7:address| +rs2

PATEUR :
M mode/S mode/U mode
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SR Bk A BRAERR A AR

oY

PR QAR ST 8 . rhlde

AR A

15 1312 7

A5 )

toet

o

111 uimm6([2:0]5:3]

rs2

10

14.6.30 C.SLLI—— Wi s

ik
c.slli rd, nzuimm6
Bt
rd <-71sl << nzuimm6
PATELBR :
M mode/S mode/U mode
7o
B
rsl==rd
rd/rsl = 0, nzuimm6 != 0

ESUEN

15 1312411 7

6

2

000 rs1/rd

nzuimm6([4:0]

10

\—nzuimmG[S]

14.6.31 C.SRA

ik

c.srli rd, nzuimm6
B

rd <-rsl >>>nzuimm6

PATHLRR :
M mode/S mode/U mode

. TR

\El-l

Ay

T

30

J
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P BSE A BRIEEAARE @ SEsLE

LT

7o

Be:

nzuimm6 != 0

rsl ==rd

rsl/rd S HERFHAR T
e 000: x8
e 001: x9
o (010: x10
o 011: x11
e 100: x12
o 101: x13
e 110: x14
o 111: x15

AR

15 13:12:11 10{9 76 21 0
100 01 rs1/rd nzuimm6[4:0] | 01

anuimmG[S]

14.6.32 C.SRLI— 7 BI¥B i 154

ik

c.srli rd, nzuimm6
Pefiz:

rd <—rsl >> nzuimmé6
PATEUR :

M mode/S mode/U mode
LT

7o
B
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W R A BRI A R @ F17

nzuimm6 != 0
rsl ==rd
rsl/rd S HERFHAR T
e 000: x8
e 001: x9
o 010: x10
o 011: x11
o 100: x12
o 101: x13
e 110: x14
o 111: x15
AR

15 13i12i11 10i9 7 i6 2i1 0
100 00 rs1/rd nzuimme6([4:0] 01

anuimmB[S]

14.6.33 C.SW——{¢liks54

ik
c.sw rs2, uimmb<<2(rsl)
PBefi:
address < rsl+ zero_extend(uimmb<<2)
mem/[address+3:address| +rs2
PATELFR :
M mode/S mode/U mode

B ST R FEREES U7 IV RS R FERAES S BT i
B
rs1/rs2 AL L AL T

e (000: x8

e 001: x9
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SR Bk A BRAERR A AR

o 010:
e 011:
e 100:
o 101:
o 110:

o 111:

x10

x11

x12

x13

x14

x15

12

10i9

716

5

4

2

1 0

rsl

rs2

00

14.6.34 C.SWSP——pHebeEfi%iR 2

itk

\;uimmS[S:l] Luimm5[0|4]

c.swsp rs2, uimm6<<2(sp)

Bt

address < sp+ zero__extend (uimm6<<2)

mem[address+3:address] «rs2

PUTEUR :

M mode/S mode/U mode

tr i
HARR:

15 13

12

QARSI 5

. fEfE T

7 i6

ki

et

110

ui

mm6[3:0]5:4]

rs2

10

14.6.35

ke

c.sub rd, rs2

B

rd < rsl - rs2

C.SUB—A#'5 WikiR 4

ﬁﬁ% f84
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SR Bk A BRAERR A AR

PATEUR :
M mode/S mode/U mode
S
7o
B
rsl ==rd
rsl/rd it fCERFFArAR A0
e 000: x8
e 001: x9
o 010: x10
o 011: x11
e 100: x12
o 101: x13
e 110: x14

o 111: x15

15 13i12i11 10:9 76 5i4 2 i1 0
100 0| 11 rs1/rd 00 rs2 01

14.6.36 C.SUBW—K 32 fififF'5mitfas

ik
c.subw rd, rs2
Pt
tmp[31:0] < rs1[31:0] - rs2[31:0]
rd «sign_ extend(tmp)
PATELBR :
M mode/S mode/U mode
S
7o
Bew:
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P BSE A BRIEEAARE @ SEsLE

rsl ==rd
rsl/rd S AETF AT
e 000: x8
e 001: x9
e 010: x10
o 011: x11
o 100: x12
o 101: x13
o 110: x14

o 111: x15

15 13i12i11 10i9 76 5i4 2 i1 0
100 1] 11 rs1/rd 00 rs2 01

14.6.37 C.XOR— ¥ Hukig 4

ik
c.xor rd, rs2
PBefi:
rd < rsl ” rs2
PATEUR :
M mode/S mode/U mode
LT
7o
TR
rsl == rd
rsl/rd G QR IIT:
o 000: x8
o 001: x9
« 010: x10

o 011: x11
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SR Bk A BRAERR A AR

e 100: x12
o 101: x13
o 110: x14

o 111: x15

15 13i{12{11 10{9 7

100 0| 11 rs1/rd

01 rs2 01

14.7  Ffk A-8 Phiig A4k

RISC-V LB 7 — RSN DR 4, FEMSNIHAUESE, eSO BETHES .

thias e 3k e pd

beqz 1s, offset beq rs, x0, offset e B S Bk
bnez rs, offset bne rs, x0, offset AR 5y Bk
blez rs, offset bge x0,rs,offset T/ INTET 2
bgez s, offset bge rs, x0, offset A KT 55 T Bk
bltz rs, offset blt rs, x0, offset FEMNT EREE

bgtz s, offset blt x0, xs, offset TR T EE:

bgt 18, t, offset blt rt, rs, offset FOBER T3 >k

ble rs, rt, offset bge rt, rs, offset B/ NF 25T S k%
bgtu rs, rt, offset bltu rt, rs, offset T OB T4 S ks

bleu rs, rt, offset

bgeu rt, rs, offset

TR RN T 55T 0 SOk

call offset

auipc x6, offset[31:12]
jalr x1, x6, offset[11:0]

BeFE AKB-4GB =5 [a] 14 e 41

CSrcC Csr, rs

csrrc x0, csr, 18

i R Al A A7 O B LA

csrci csr, imm

csrrei x0, csr, imm

ElZR et R ER o AR VAL AP YA

i

CSI'S Csr, I'S

csrrs x0, csr, 18

B R AR O R R

| 4 1 A A e PGB LR

csrr rd, csr | csrrs rd, csr, x0 | i#%

| AEERAIK 6 7 X I He Ay

csrsi csr, imm | csrrsi x0, csr, imm | B %

CSI'W CSr, Is

csrrw x0, csr, 18

42 i A AT POV I R

csTwi csr, imm

csrrwi x0, csr, imm

G ATk 6 S0Pt ey

fabs.d rd , rs fsgnjx.d rd, rs,rs WURE BT B B A .
fabs.s rd | rs fsgnjx.s rd, rs,rs BRORE R A B A
N UigksE
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SR Bk A BRAERR A AR

£ 141 -4

@ FiLH

Dhie %

L

X

fence

fence iorw, iorw

R e e

fi{w|d} rd, symbol, rt

auipc rt, symbol[31:12]
fi{w|d} rd, symbol[11:0](rt)

4GB Huht =3 [8) 77 s #4584

fmv.d rd, rs fsgnj.d rd, rs,rs WURE FE 17 2 i35 2
fmv.s rd, rs fsgnj.s rd, rs,rs BANE R H A e S
fneg.d rd, rs fsgnjn.d rd, rs,rs MUK BETE R B 4G 4

fneg.s rd, rs

fsgnjn.s rd, rs,rs

BRI UG 2

fresr rd csrrs x0, fesr, x0 T A ) A A BRI 2
frlags rd csrrs rd, fHags,x0 TP S A s 4
frrm rd csrrs rd, frm,x0 A AL EEREE A
fscsr s csrrw x0, fesr,rs B E AR AR TR S
fscsr rd, rs csirs rd, fesr, 18 T 2R 5154
fsflags s csrrw x0, fesr,rs (SN S e

fsflags rd, rs

csrrs rd, fesr, rs

AR LTS

fsflagsi imm

csrrwi x0, flags,imm

S EVROE RS AR 2

fsflagsi rd, imm

csrrwi rd, fllags, imm

T s S AL BUER S 45 4

fstm rs csrrw x0, frm,rs B ma A Mg 4
fsrm rd, rs cstrs rd, frm, rs FS A ARG RS
fsrmi imm csrrwi x0, frm,imm SRS A AR S

fsrmi rd, imm

csrrwi rd, frm, imm

eSS PN DAVALIL Y aoE SR

fs{w|d} rd, symbol, rt

auipc rt, symbol[31:12)
fs{w|d} rd, symbol[11:0](rt)

4GB Hiht 23 [0) 77 S AFEFE 2

j offset jal x0, offset B S
jal offset jal x1, offset TRE BREE A TS S
jalr s jalr x1, rs, O FRE 7 BhEE T AT AR T B A AT
ke
jrrs jalr x0, rs, 0 S e e S e
la rd, symbol auipc rd, symbol[31:12] FeAHHE N ER 4 4
addi rd, rd, symbol[11:0]
li rd, immediate RS ERAE AN I E 2 s i= Roalll BRVAE 4 @) E='% (=an

{b|h|w|d} rd, symbol, rt

auipc rt, symbol[31:12]
H{blh|w|d} rd, symbol[11:0](rt)

AGB Huhik =3 [\ N5 <

mv rd, rs addi rd, rs, 0 B ik5 %

neg rd, rs sub rd, x0, rs AR AR 2

negw rd, rs subw rd, x0, rs AR 32 MU TE 4
nop addi x0,x0,0 Z=HY

not rd, rs xori rd, rs, -1 TR IULFE S
rdcyclelh] rd csrrs rd, cyclefh], x0 JEHABGEEEE 4

T ITgkLE
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SR Bk A BRAERR A AR

£ 141 -4

@ FiLH

Phii % Hemhda 4 pd

rdinstret[h] rd csrrs rd, instret[h], x0 BB EEE S
rdtime[h] rd csrrs rd, time[h], x0 BRI 4
ret jalr x0, x1,0 FTREF IR A F5 4

s{b|h|w|d} rd, symbol, rt

auipc rt, symbol[31:12]
s{blh|w|d} rd, symbol[11:0](rt)

4GB Huht =5 [a)f7 e 2

seqz rd, rs

sltiu rd, rs, 1

WA 0 1454

sext.w rd, rs

addiw rd, rs, 0

FES il et

sgtz rd, rs slt rd, rs, x0, rs FHEMAT 0B 1455
sltz rd, rs slt rd, s, rs, x0 TN 0 B 13545
snez rd, rs sltu rd, rs, x0, rs T A N 0 & 1355
tail offset auipc x6, offset[31:12] TR N R TR 152

jalr x0, x6, offset[11:0]
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SHhn Kk B Py RIS AR

B AR E L) GOV 54450, C906 S8l T H E LTS5, tdh Cache 454 T4, HARZR R
LT, MRERSTH, ARG TR RCER RS T4

Hrr, Cache $§4 145, FPILSTE. BEEHEIELSTE. VEERLS TEULFMERES THEFEE
mxstatus.theadisaee == 1 W A IEFE AT, NP4 ARG T8 17 AR A T4 T 2E mstatus.fs
1=2" b00 B AT IEHF AT, B4 JEERE S 75

PATT R B[R 189 T A9 X 25 15 S LR AR A

15.1 Fft3¢ B-1 Cache 5§42 ARiE

Cache 14T X cache IHRAE, RARIESOITEN 32 .

PATR 482 He3 SCF-BEUPHES ) -

15.1.1 DCACHE.CALL——DCACHE {54340t 4

ik
dcache.call
B
clear it L1 deache %301, ¥FFA4 dirty 005 5] TG
AR :
M mode/S mode
R
Teids o
L)
mxstatus.theadisace=0, TG e 4 4

mxstatus.theadisaee=1, U mode THATZIEL T EIEFE S FH

215



AR

31

25

ST hn sk B PLaRy R ARG

20

19

15

14

12

0000000

00001

00000

000

00000

0001011

15.1.2 DCACHE.CVA——DCACHE {55 )it iR mits 4

ik
dcache.cva rsl
b
K vs1 ARSI BT WY deache I [ ) T —Zfrflf, #AERTA# LICACHE,
PATLRE :
M mode/S mode/U mode
FEEAE A SNSRI AR
Bem:
+ mxstatus.theadisaee=0, ATIZIEL T EIEFRL R .
o mxstatus.theadisaee=1, mxstatus.ucme =1, U mode 0] PAIATIZIES .
 mxstatus.theadisaee=1, mxstatus.ucme =0, U mode FHATHIEL T EIESE S FH
AR

31 25 24 20 19 15:14 12 :11 76 0
0000001 00100 rsl 000 00000 0001011

15.1.3 DCACHE.CPA——DCACHE 5% WL 502554

(37

dcache.cpa rs1
Pt

K rs1 AP BRI IO Y deache SRIHE [l 3 T —2fetil, HAERTA#% LICACHE,
PR :

M mode/S mode

[ =)
I

L VS

[P E

216
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A SR B ORI RIE A AR E (@ FEsLT

mxstatus.theadisace=0, HFIIHET" AR A5
mxstatus.theadisaee=1, U mode FHITI%IEL T4 IEETE SR
AR

31 25 i24 2019 15i14 12 i11 7.6 0
0000001 01000 rsl 000 00000 0001011

15.1.4 DCACHE.CSW——DCACHE 5 way/set IR TGRS

ik

dcache.csw rsl

B

HeM vs1 SR way /set 1 L1 dache dirty 915 W8] R ik
P L

M mode/S mode

St

TR S

B

C906 dache SAPURELHAHER, rs1[31:30] i way ZifD, rslw:6] A set 4ifE. 24 dcache fy 32K I,
w > 13, dcache 2 64K I}, w i 14,

 mxstatus.theadisaee=0, PITIZIGL A EETE S FH -
o mxstatus.theadisace=1, U mode [FHATZIELST=AEAREIES FH .
AR

31 25 24 20:19 15:14 12 111 7 6 0
0000001 00001 rsl 000 00000 0001011

15.1.5 DCACHE.JALL——DCACHE Joa( 4R miia %

ke

dcache.iall
1k

TR L1 deache i,
PATEUR :

M mode/S mode
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A SR B ORI RIE A AR E (@ FEsLT

LT

BV i

Be:
 mxstatus.theadisaee=0, AT ZIELTAAEETRS FH .
 mxstatus.theadisaee=1, U mode NHATILIEL A IEESE S 7 -
AR A

31 25 24 20 19 15:14 12 :11 76 0
0000000 00010 00000 000 00000 0001011

15.1.6 DCACHE.IVA —DCACHE {5 &bt o mits 4

ke

dcache.iva sl
Pt

K rs1 R AU A4S ) deache FRITICAL .
A TR :

M mode/S mode

EL .
PRl

FREAG AT /ISR T A R

B

mxstatus.theadisaee=0, PATIHIELT=E LIRS T8 .
mxstatus.theadisaee=1, U mode FHITZIEL T4 IEETR SR
IS

31 25 :24 20:19 1514 12 111 7 6 0
0000001 00110 rsi 000 00000 0001011

15.1.7 DCACHE.IPA ——DCACHE 5% Wbl JC Rk mids 4

ik
dcache.ipa rsl

Bl

A 151 UEHBHL A deache FIUTEAL.
TR

www.t-head.cn 218



ST hn sk B PLaRy R ARG

M mode/S mode
S
eI (e s
Bem:
 mxstatus.theadisaee=0, HIT%IEL T AEIEEIES R .
o mxstatus.theadisaee=1, U mode F#HSTiZIE T IFEIES B4 .

AR

31

25

24

20

19

15

14

12

0000001

01010

rsl

000

00000

0001011

15.1.8 DCACHE.ISW —DCACHE {§5% set/way LIRS

itk

dcache.isw rsl
Pt

JesidRE SET 1 WAY 1) dcache 2T,
PATEUR :

M mode/S mode

ELan.
IR

L BV
LW :

C906 dcache B LHAHES, rs1[31:30] i way ZRlE, rsl[w:6] f set il . 24 dcache fy 32K If,w

>4 13, dcache 25 64K I}, w & 14,
« mxstatus.theadisaee=0, PITIZIGL A EETE 74 -
o mxstatus.theadisace=1, U mode FHATIZIELT=AEALEIES FH .

RATRE A

31 25 i24 20419 15:14 12 i11 7 i6

0000001 00010 rsl 000 00000

0001011

15.1.9 DCACHE.CIALL——DCACHE {52 R8s 2

ik

dcache.ciall
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ST hn sk B PLaRy R ARG

Pt
A L1 deache dirty FING M F| F—HAEH G, TCRUITHE R
PATHLR :
M mode/S mode
S
= | R
B
mxstatus.theadisaee=0, HATIZFEL 4 AEFEL T
mxstatus.theadisaee=1, U mode FHFF%I5L L IEETE ST

AR

31 25 i24 20:19 15 :14 12 ;11 7 6

0000000 00011 00000 000 00000

0001011

15.1.10 DCACHE.CIVA ——DCACHE 5% i {0 ki1 e sfs 2

ik
dcache.civa rsl
Pfi:
K sl 48 E B HIE P& deache FRINE M B YA, T IoRzRm.
PUTBLRR :
M mode/S mode/U mode
S
FEEAG LT SN AR 4 DU A R
BEW :
mxstatus.theadisaee=0, PITIZSELAIEIEL 7T .

mxstatus.theadisaee=1, mxstatus.ucme =1, U mode K] AFIATIZFE 2 .

mxstatus.theadisace=1, mxstatus.ucme =0, U mode FHATIZIEDr=EIEER O FH.
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A SR B ORI RIE A AR E (@ FEsLT

AR

31 25 24 2019 15:14 12 111 7 6 0
0000001 00111 rsl 000 00000 0001011

15.1.11 DCACHE.CIPA —DCACHE 3{5g¥PHhEiE DRI Ie8de 4

ik
dcache.cipa rsl

Befh:

¥4 rs1 S EHLIE TR Y deache 0 ) FOUAERE) T AL,
BATRLRL:

M mode/S mode

S

e S

B

mixstatus.theadisace=0, PFFZd 4 AL 54 FH
mixstatus.theadisace=1, U mode "FHIFIIG L7 kA S F 3
AR

31 25 :i24 20:19 15:14 12 111 7 i6 0
0000001 01011 rsl 000 00000 0001011

15.1.12 DCACHE.CISW——DCACHE #5% way/set i§IERIIF LIRS

ik

dcache.cisw rsl

Bt

He I 151 HEE R way /set 4 L1 dache dirty 2505 5 51 F —Z A7 HIF AL A
TR

M mode/S mode

S

i & 5

[T E
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ST hn sk B PLaRy R ARG

C906dache “MPUPEZHARES, 151[31:30] 2 way Fifd, rsl[w:6] N set Fif. 4 dcache 2k 32K K},
w 4 13, dcache & 64K B}, w >k 14,

» mxstatus.theadisaee=0, HITIZIES T4 LTSS RE.
« mxstatus.theadisace=1, U mode FHITZIES oA EEIE S FH .

FARA:

31

25

24

20

19

15

14

12

11

0000001

00011

rsl

000

00000

0001011

15.1.13 ICACHE.TALL——ICACHE Je& i mts %

inik:
icache.iall
Pefi:
JERUIA icache I .
PATELBR :
M mode/S mode
€| S
Bl
mxstatus.theadisaee=0, PATIRIEL A LSS HE .
mxstatus.theadisace=1, U mode F#ATIZIE AR D FH .
AR

31 25 i24 20:19 1514 12 (11
0000000 10000 00000 000

~
()]
o

00000 0001011

15.1.14 ICACHE.TIALLS——ICACHE J I8 A iB#mie %

ik

icache.ialls

Pefiz:

TERUIA icache FRIT, F T R HAMML L T H A icache RIT, #HAEITAZ.
AL :

M mode/S mode
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S
e |
Bl
mxstatus.theadisaee=0, HWFTIZIEL T4 IVETES R .
mxstatus.theadisaee=1, U mode FHITZIES T4 IEETR SR
AR

31 25 24 20 19 15:14 12 :11 76 0
0000000 10001 00000 000 00000 0001011

15.1.15 ICACHE.IVA——ICACHE {7 it e mits 4

ke

icache.iva rsl

Pt
B rs1 H LR T X ) icache I TERY
PR :
M mode/S mode/U mode
S
FEEAG T N ARAE 2 DU A R
BEW -

mxstatus.theadisaee=0, HITZIGL =4 EETT S HH .

mxstatus.theadisaee=1, mxstatus.ucme=1, U mode 7] PAFMITIZIES -
mxstatus.theadisace=1, mxstatus.ucme=0, U mode FHfTiZFET7EIEEIE0 B4 .
AR

31 25 24 20:19 15:14 12 11 7 6 0
0000001 10000 rsl 000 00000 0001011

15.1.16 ICACHE.IPA——ICACHE #5& ¥l )Gk mifs 4

ik
icache.ipa sl

s
$5 rs1 PPPBHHL BT RAY icache RIUTRL, HRIEFTAM.
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PATELH :
M mode/S mode
el

Bem:
mxstatus.theadisaee=0, WITZIGL T4 AEETELS M .
mxstatus.theadisaee=1, U mode FHFTZIGL T4 IEETE SR
BAHA

31 25 i24 2019 15:14 12 i11 7 .6 0
0000001 11000 rsl 000 00000 0001011

15.2 Kk B-2 B4R RIE

245V SRR ALTEN 32 L

PATT 48 2453 S0 B HES ) -

15.2.1 SYNC

Wb R4

ik
syne
EE (3
AR PRIIE sync FIF T A2 liZHE 2 FIBIK, syne [P T R4 iR ds S MRk,
PATHLR :
M mode/S mode/U mode
S
AL

RARE A

31 25 24 20119 15714 1211 76 0!
[ 0000000 [ 11000 [ ooooo [ ooo [ ooooo T 0001011
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15.2.2 SYNC.I B F IRt i

sync.i
Bt

PR A I syncd BFFFATHS 4 Oz 4 FABIK, syncd J5IF A #4 HiZds SRk, %45
SRR Ak 2

PATEUR :
M mode/S mode/U mode

.
L
NS N =
eI i
Ak
i31 25 {24 20019 1571 11 76 0.
[ 0000000 [ 1010 [ ooooo [ ooo [ ocooo T 0001011

15.3 [k B-3 BERETHRA AR

AARIBFARS TRE TEARIESNY I, RSO0 32 7.
PATR 152 3SR HES

15.3.1 ADDSL—3Ar & B AHGE 4

itk

addsl rd rsl, rs2, imm?2
(B

rd + rsl+ rs2<<imm?2
P TR :

M mode/S mode/U mode
[y

E| RV e
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27

26 25

24

20,

19

15

14

12

11

00000

imm2

rs2

rsl

001

rd

0001011

15.3.2 MULA— 254

ik

mula rd, rsl, rs2

Pt

rd < rd+ (rsl * rs2)[63:0]

PATELFR :

M mode/S mode/U mode

o,
S

PR R

RAR:

31

26 25

24

20

19

15

14

12

11

00100

00

rs2

rsl

001

rd

0001011

15.3.3 MULAH— 16 i 24

itk

mulah rd, rsl, rs2

Pt

tmp[31:0] < rd[31:0]+ (rs1[15:0] * rs[15:0])

rd «sign_ extend(tmp([31:0])

PATEUR :

M mode/S mode/U mode

LT

B VS i

AR

31

27

26 25

20

19

15

14

12

11

00101

00

rs2

rsl

001

rd

0001011
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15.3.4 MULAW—§ 32 fufe Zhitg4

ik
mulaw rd, rsl, rs2
Bt
tmp[31:0] < rd[31:0]+ (rs1[31:0] * rs[31:0])[31:0]
rd «+sign__extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
LAt
el
RAREA:

31 27126 25124 2019 15i14 12:11

00100 10 rs2 rsl 001 rd

0001011

15.3.5 MULS— 3 Z k{52

ik
muls rd, rsl, rs2
Bt

rd < rd- (rsl * rs2)[63:0]
PATELBR :

M mode/S mode/U mode
S

& | S

G R

31 27126 25|24 20,19 1514 1211

00100 01 rs2 rsl 001 rd

0001011

15.3.6  MULSH—{I% 16 {3 Zksd

ik

mulsh rd, rsl, rs2
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i
tmp[31:0] « rd[31:0]- (rs1[15:0] * rs[15:0])
rd «sign_extend(tmp[31:0])
PATELR :
M mode/S mode/U mode
EEFRL R
AR A

31 27126 2524 20i19 15114 12:11 716

00101 01 rs2 rsl 001 rd

0001011

15.3.7 MULSW—k 32 fise R4

ke
mulaw rd, rsl, rs2
T
tmp[31:0] « rd[31:0]- (rs1[31:0] * rs[31:0])
rd <+sign__extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
LA
eI
AR

31 27 126 2524 20i{19 15114 12{11 7.6

00100 11 rs2 rsl 001 rd

0001011

15.3.8 MVEQZ—318 0 0 1415454

inik:
mveqz rd, rsl, rs2
B if (1s2 ==0)
rd + rsl

else
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rd < rd
PATEUR :
M mode/S mode/U mode
S
eI
AR

31 27126 25124 20i19

15

14

12

11

01000 00 rs2 rsl

001

rd

0001011

15.3.9 MVNEZ—#FE51E 0 fLi%iR4

ks
mvnez rd, rsl, rs2
Pefiz:
if (rs2 1= 0)
rd + rsl
else
rd <+ rd
PATEUR :
M mode/S mode/U mode
S
& | VS
RAREK:

31 27126 2524 20;18

15

14

12

11

01000 01 rs2 rsl

001

rd

0001011

15.3.10 SRRI—Ffife$54

itk

srri rd, rsl, imm6
Btk

rd < rsl >>>> imm6

sl JR{EAR, ZMFAL MFE AL
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PATEUR :
M mode/S mode/U mode
& | S
B

31 26 25 20119 15114 12111 716 0
000100 | imm6 rsl 001 rd 0001011

15.3.11 SRRIW—K 32 {Siffisfhfite45

inik:
srriw rd, rsl, immb
Bt
rd + sign_extend(rs1[31:0] >>>> immb)
rs1[3L:0] JFEAHHS, ZefURE A4 RS 07
PATEUR :
M mode/S mode/U mode

ELak .
I

£ VS
AR

31 25i24 20119 15i14 12i11 7i6 0
0001010 imm5 rsl 001 rd 0001011

15.4 [k B-3 figdfidn &AW
BLRfEAE 4 TR T XRLESEAG MY, FAHAS IR 32 (L.
DA 4 BT BRI A1
15.4.1 EXT—% e it AT 5 by edin &

ik
ext rd, rsl, imml,imm?2

L3 (EE
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rd¢sign_ extend(rs1[imm1l:imm?2])
PATEUR :
M mode/S mode/U mode

S
A S

B

& imml<imm2, %845 R T

AR

31

26 25

20

19

15

14

12

11

imm1l

imm?2

rsl

010

rd

0001011

15.4.2 EXTU—¥ (BB IR INE T AR 2

ik
extu rd, rsl, imm1,imm2

Pefi:

rd<zero__extend(rs1[imm1:imm?2])
PATELFR :
M mode/S mode/U mode

S
Tk R

Bl

¥ imml<imm2, %A TFHR T

RA A

31

26 25

20

19

15

14

12

11

imm1

imm?2

rsl

011

rd

0001011

15.4.3 FFO

ke

ff0 rd, rsl

B

Ptk 0 74
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M sl e AT IREE RS — Ao 0 W9z, 45RE ] rd. QSR rs1 iAoy 0, WSS 0,

sl PR 0, S5 64
PATELRR :

M mode/S mode/U mode
L

e[S F R

Ak

31 27126 25124 20119

15

14

12

11

10000 10 00000 rsl

001

rd

0001011

1544 FF1

Pedifk 1 H54

ik
ff1 rd, rsl
1R

M orsl IR AR AR — R 1AL, FZALI RSB rd. G028 s EGR Ah 1, MIZER

S0, W rsl YA 1, 458N 64
PATEUMR :
M mode/S mode/U mode

S
A 5
3B
31 2726 25(24 20i19

15

14

12

11

10000 11 00000 rsl

001

rd

0001011

15.4.5 REV—¥iflEdg s

ik
rev rd, rsl

PBefiz:

rd[63:56] «rs1[7:0]
rd[55:48] rs1[15:8]

rd[47:40] +rs1[23:16]
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rd[39:32] «rs1[31:24]
rd[31:24] +rs1[39:32]
rd[23:16] «rs1[47:40]
rd[15:8] ¢1s1[55:48]
rd[7:0] 1s1[63:56]
PATELM :

M mode/S mode/U mode

S
Tt 4
KA
31 27126 25{24 20;19 1514 12111 0
10000 01 00000 rsl 001 rd 0001011
15.4.6 REVW—K 32 i iff)Fii4
ik
revw rd, rsl
T
tmp[31:24] <—rs1[7:0]
tmp [23:16] +rs1[15:8]
tmp [15:8] «1s1[23:16]
tmp [7:0] <—1s1[31:24]
rd +sign_ extend(tmp[31:0])
PATELRR :
M mode/S mode/U mode
S
& | S
AR
31 27126 25i24 20i19 1514 12111 0
10010 00 00000 rsl 001 rd 0001011
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15.4.7 TST——LL¥h 0 JlikiEA

tst rd, rsl, imm6
Bt
if(rs1[imm6] == 1)
rd«1
else
rd<0
PATELBR :
M mode/S mode/U mode
& | S
AR

31 26 25 20119 15|14 12111 716 0
100010 | imm6 rsl 001 rd 0001011

15.4.8 TSTNBZ—5ikh 0 Mik$s4

ik
tstnbz rd, rsl

B

rd[63:56] ¢+ (rs1[63:56] == 0) 7 8’ hff : 8’ h0
rd[55:48] « (rs1[55:48] == 0) 7 8’ hff : 8’ hO
rd[47:40] « (rs1[47:40] == 0) 7 8’ hff : 8’ h0
rd[39:32]  (1s1[39:32] == 0) ? 8" hff : 8’ hO
rd[31:24]  (rs1[31:24] == 0) ? 8" hff : 8’ hO

rd[23:16] « (rs1[23:16] == 0) ? &’ hff : 8’ hO
rd[15:8] + (rs1[15:8] == 0) 7 8’ hff: 8’ hO
rd[7:0] « (rs1[7:0] == 0) ? 8’ hff : 8" hO
PATEUR :

M mode/S mode/U mode
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S
Teids o R
LSRN
31 27126 25i24 20119 1514 12:11 7i6 0
10000 00 00000 rsl 001 rd 0001011

15.5 [k B-4 {AfifdR2 AR

AR THRLI TR S HIY E, RAIES AT 32 fi.
PATR AR 2353 S BRI HES -

15.5.1 FLRD——F S AF a0 M it %

inik:

fird rd, rsl, rs2, imm2
1R

rd «mem[(rsl4rs2<<imm2)+7: (rsl4rs2<<imm?2)]
PATEUR :

M mode/S mode/U mode
s

INEIRSAEXS TV S MBAE VTR NG TR T, AREIR 25w
Bew:

mxstatus.theadisace=1" b0 5f mstatus.fs =2’ b00 I}, %I/ A EERESFHE
AR

31 27 {26 2524 20;19 15114 12/11 716 0
01100 imm2 rs2 rsl 110 rd 0001011

15.5.2 FLRW— i iir ks s

37
flrw rd, rsl, rs2, imm2
EE (B

rd <—one_extend(mem[(rsl+rs2<<imm2)+3: (rsl+rs2<<imm?2)])
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PATELH :

M mode/S mode/U mode
LAt

NI ATV MBAES VT EERFH MBS RS 5, ARAIRSF
Bem:

mxstatus.theadisace=1" b0 #f mstatus.fs =2’ b00 I}, ZI{OT-HEEERRSFHE
TRARA:

31 27126 2524 20,19 15§14 12111 7
01000 imm?2 rs2 rsl 110 rd 0001011

o))
o

15.5.3 FLURD——FsidfAr 4k 32 s oy a4

ifik:

flurd rd, rsl, rs2, imm2
T

rd «—mem[(rs14rs2[31:0]<<imm2)+7: (rs14rs2[31:0]<<imm?2)]
AL

M mode/S mode/U mode
S

ISR AEXS TV o NGV MR BRI T RS . AR5
B

rs2[31:0] 2 TS HL, WL (63:32] b 0 BEATHINEIZ S

mxstatus.theadisace=1" b0 B, mstatus.fs = 2’ b00 B}, ZIE7~ 4 EEHASRE
RARE A

31 27126 25124 2019 15i14 12:11 76 0
01110 imm2 rs2 rsl 110 rd 0001011

15.5.4 FLURW—F A EHK 32 (e fry ki 4

ik
flurw rd, rsl, rs2, imm?2
1R

rd <—one_extend(mem[(rs1+rs2[31:0]<<imm?2)+3: (rsl+rs2[31:0]<<imm?2)])
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PATEUR :

M mode/S mode/U mode

IR AR TSR E . B RESVIAS R . IR AT R A . ARAR SR
TLIE

rs2[31:0] BRIGFAFSE, miL [63:32) b 0 PEfTHidbE®
mxstatus.theadisace=1’ b0 B mstatus.fs = 2’ b00 B}, ZIFL -4 EERLSBE
FAKA:

31 27126 2524 2019 1514 12111 716 0
01010 imm2 rs2 rsl 110 rd 0001011

15.5.5 FSRD——{FriatAr as BN P APl fis 4

fsrd rd, rsl, rs2, imm?2
Pefi:

mem|[(rsl+rs2<<imm2)+7: (rsl+rs2<<imm?2)] +rd[63:0]
PATELFR :

M mode/S mode/U mode

AR AR FFUT M 8 . AR I R AR . AP WIS R w . A Rw
Bem:

mxstatus.theadisaee=1" b0 B mstatus.fs =2’ b00 i}, %S4 AL S RHE

RARE A

31 27126 25124 20;19 15:14 12111 7
01100 imm2 rs2 rsl 111 rd 0001011

[22]
(=]

15.5.6 FSRW—F SR e i isians

ik
fsrw rd, rsl, rs2, imm?2
1R

mem|[(rsl+rs2<<imm?2)+3: (rsl+rs2<<imm?2)] <-rd[31:0]
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PATELH :

M mode/S mode/U mode
LAt

BTG ARM ST R A . AFEIE VT AR . PR TR . AHA R AN
Bem:

mxstatus.theadisace=1" b0 #f mstatus.fs =2’ b00 I}, ZI{OT-HEEERRSFHE
TRARA:

31 27126 2524 20,19 15§14 12111 7
01000 imm?2 rs2 rsl 111 rd 0001011

o))
o

15.5.7 FSURD——F LK 32 RIR AN P AFffTE 4

ifik:

fsurd rd, rsl, rs2, imm2
T

mem|[(rs1+rs2[31:0]<<imm2)+7: (rsl4rs2[31:0]<<imm?2)] +rd[63:0]
PATEUR :

M mode/S mode/U mode
S

AR QAR UM 8 . FEiEIE 0V A RN . PR WO R . A 7w
B

rs2[31:0] 2 TS HL, WL (63:32] b 0 BEATHINEIZ S

mxstatus.theadisace=1" b0 B, mstatus.fs = 2’ b00 B}, ZIE7~ 4 EEHASRE
RARE A

31 27126 25124 2019 15i14 12:11 76 0
01110 imm2 rs2 rsl 111 rd 0001011

15.5.8 FSURW—F 8K 32 (i it

ik
fsurw rd, rsl, rs2, imm?2
1R

mem|(rs1+rs2[31:0]< <imm2)+3: (rsl+rs2[31:0]<<imm?2)] <-rd[31:0]
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PATELH :

M mode/S mode/U mode
Pk R | B i L B AN 6 = R T v AN RN 1K AN | B i o
Bem:

rs2[31:0] RICAFZEL, L [63:32) b 0 HEATHINLZEE

mxstatus.theadisace=1" b0 B mstatus.fs = 2° b00 B}, ZI§E P-4 EEIESF0
AR

31 27126 25|24 20,19 1514 1211 7.6 0
01010 imm2 rs2 rsl 111 rd 0001011

15.5.9 LBIA—fFS A0y ey Yma dkibak A W5 4

Ibia rd, (rsl), imm5,imm2
Bt

rd +sign_ extend(mem|rsl])

rsl«rsl + sign_extend(immb << imm?2)
PATHLRR :

M mode/S mode/U mode

ST

Pt
I FE AU R . s VT A R TR . MBI A R . IREES
| =Apric
JT 1o

i

rd Al rs1 AA[FH%

AR

31 27126 25i24 20119 15114  12i11 7i6 0

00011 imm2 imm5 rsl 100 rd 0001011

15.5.10 LBIB——JEHbhk O34 5 O0h™ ey 1imadis 4

itk

Ibib rd, (rsl), immb,imm?2
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Pefiz:
rslrsl + sign_extend(immb << imm?2)
rd <—sign extend(memrsl+7:rsl])
PATEUR :
M mode/S mode/U mode

LAt
IMEFE S AEXS TV S RV F R . s I R . AR .
Bl :
rd I rs1 AR
k(TR W
31 2726 25/24 20/19 15014 12]11 7l6 0

00001 imm?2 imm5 rsl 100 rd 0001011

15.5.11 LBUIA—2% 4" J 3= 1 ik Kl 1 W45 4
ik
Ibuia rd, (rs1), imm5,imm2
(e
rd ¢zero_extend (mem|rs1])
rslersl + sign_extend(immb << imm?2)
PATEUR :
M mode/S mode/U mode
L
MG AEX TR R . MBS VI R MBS TR AR 7.
BEW :
rd I rs1 A0S
AR

31 27 (26 25(24 20i19 15114 12111 716 0
10011 imm2 imm5 rsl 100 rd 0001011
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15.5.12 LBUIB—JEHuE (MR e imEis 4

Ibuib rd, (rsl), imm5,imm?2
Bt
rslrsl + sign_extend(immb << imm?2)
rd «+zero_ extend(mem][rs1])
PATEUR :
M mode/S mode/U mode

S
IMEAE AR TV 5 MBFR VA R TR . MBS I RF . BERLY 7T
e:
rd F rs1 ANWJAHE
AR
31 27126 25]24 20119 15014 12|11 706 0
10001 imm2 imm5 rs1 100 d 0001011

15.5.13 LDD— W% f£2smikis 4

ifik:

1dd rd1,rd2, (rsl),imm2, 4
B

address¢—rsl + zero_ extend(imm2<<4)
rd1+mem/[address+7:address]
rd2<—mem/[address+15:address+8]
PATEUR :

M mode/S mode/U mode
g

INEAE AT A2 V5 ) 45 D5
Be:

rd1l,rd2 rs1 HAIA A ASE

B

e
=
=
julyy
>
=
=
i
S
30
e
&
uilay
&>
3w
ik

www.t-head.cn 241



A SR B ORI RIE A AR E (@ FEsLT

31 27126 25124 20119 1514 1211 76 0
11111 imma2 rd2 rsl 100 rdl 0001011

15.5.14 LDIA—FFS ALy e = ma e bk A 4%

inik:

ldia rd, (rsl), immb,imm?2

i

rd <—sign extend(mem|rsl+7:rs1])
rslrsl + sign_extend(immb5 << imm?2)
PATEUR :

M mode/S mode/U mode

S

INEAE AR TR NGV 7 B DR 5
e

rd Fl rs1 A%

RARE X

31 27126 25124 2019 15i14 12:11 716 0
01111 imm2 imm5 rsl 100 rd 0001011

J
=
i
o
>
EH
=
g?g
Ho
3T
e
=
o
>
3T
e

15.5.15 LDIB—EHhl FWRF 'S Gy R a4 2

ik
1dib rd, (rsl), imm5,imm2

£ (0
rsl<—rsl + sign_extend(immb << imm?2)

rd <—sign extend(mem|rsl+7:rsl])

PATHLR :

M mode/S mode/U mode

S

IMEAG AR VI 8 . MBAF VIS R R . B A R RT . IRAEY R
B
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vd il rs1 R ATHI%
ZITEN

31 27126 2524 20119 15114 12i11 716 0
01101 imm?2 imm5 rsl 100 rd 0001011

15.5.16 LHIA—Fp'S iy b rma i bl F 354

ik
lhia rd, (rsl), imm5,imm2
Bt
rd +sign_ extend(mem|rs1+1:rs1])
rsl«rsl + sign_extend(immb << imm?2)
PATHLRR :
M mode/S mode/U mode

S
MR AR TV S5 . MBHR VT R TR . MBHE 2 TH R IR . R RE
e:
rd F rs1 ANWJHHEE
Rk
31 27126 25]24 20119 15014 11 7l6 0
00111 imm?2 imm5 rs1 100 rd 0001011

15.5.17 LHIB— &k A WEFF S oy b s 4

ifik:
lhib rd, (rsl), imm5,imm?2
Pefi:
rslrsl + sign_extend(immb << imm?2)
rd <—sign extend(memrsl+1:rsl])
PATELRR :
M mode/S mode/U mode
S

INERIE S AEXSTFIT M 5 NG 07 F5E D 5

e
=
o
s
4>
=
=)
HE
St
i
R
%
s
>
30
Je
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Bem:

rd Fl rs1 ANAJHHEE

AR

31 27126 25124 2019 1514 12:11 7i6 0
00101 imm2 imm5 rsl 100 rd 0001011
15.5.18 LHUIA—%§" Py bk A 1454

ik

lhuia rd, (rsl), imm5,imm?2
Pefiz:

rd <—zero_ extend(mem[rsl+1:rsl])

rslersl + sign_extend(immb << imm?2)
PATELBR :

M mode/S mode/U mode
S35

IR AN TFU S MBEAE VIR . IR W iR . AR .
Bew:

rd Fl rs1 ANuJHHEE
AR

31 27126 2524 20;19 15 114 12§11 76 0
10111 imm2 imm5 rsl 100 rd 0001011

15.5.19 LHUIB— il (3% e kaimik s 2

ik
lhuib rd, (rs1), imm5,imm2
Ptz
rslersl + sign_extend(immb << imm?2)
rd <—zero_extend(mem[rs1+1:rsl])
PATALRR :
M mode/S mode/U mode

PN
LR

244
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IR AR T SR8 . MBS SV R . IR AT R . ARAR S RH
Bew:

rd I rs1 AR

HARR:

31 27126 2524 20;18 1514 12i11 716
10101 imm2 imm5 rsl 100 rd 0001011
15.5.20 LRB——3 ¢ a8 AT S0y Sy 1w 4

ik

Irb rd, rsl, rs2, imm2
Beffe:

rd «sign_extend(mem|(rsl+rs2<<imm2)])
PATEUR :

M mode/S mode/U mode
LT

ISR AEXS T o NGV MR R . N T DR . AR
AR

31 27126 25124 20119 15:14 12:11 7i6
00000 imm2 rs2 rsl 100 rd 0001011
15.5.21 LRBU——3{f B A5 Y ey e imas %

ik

Irbu rd, rsl, rs2, imm2
Bt

rd «zero__extend(mem[(rs1+rs2<<imm?2)])
PATEUR :

M mode/S mode/U mode
LAt

INERIE S AEXS TV o NEAESVTMEERFH  INEAG S TR H . AR

AR
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BhhEs FHk B OPLAR ERA ARG
31 27126 25124 2019 1514 12:11 6
10000 imm?2 rs2 rsl 100 rd 0001011
15.5.22 LRD——3 725 oM 7 mag i 4
itk
Ird rd, rsl, rs2, imm?2
Pt
rd «mem[(rsl4rs2<<imm2)+7: (rsl4rs2<<imm?2)]
PATEUR :
M mode/S mode/U mode
i
IR AR TET SR . MRS S VIR R . IR AR R A . ARAIR SR
AR
31 27126 25i24 2019 1514 12111 6
01100 imm?2 rs2 rsl 100 rd 0001011

15.5.23 LRH——%AF S B ALAF SO0y e P makiz 4

itk

Irh rd, rsl, rs2, imm?2

Bt

rd <—sign extend(mem][(rsl+rs2<<imm2)+1: (rsl+rs2<<imm?2)])

A AL :

M mode/S mode/U mode

S

INEIE ATV 4 . ARV MR . IR s DR . AREIR R
AR
31 2726 25]24 20/19 15014 12)11 6
00100 [imm2 rs2 rs1 100 rd 0001011
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15.5.24 LRHU——{F a9 ied™ e mai %

Irhu rd, rsl, rs2, imm?2

Bt

rd <zero_ extend(mem[(rs1+rs2<<imm?2)+1: (rsl+rs2<<imm?2)])
PATELBR :

M mode/S mode/U mode

IR AN TE 8 . MBSV R . IR s iR o ARARS R
§A R

31 27126 2524 20119 15114 12i11 716 0
10100 imm2 rs2 rsl 100 rd 0001011

15.5.25 LRW——3 (¢ BAT 'S b g v mak i 4

ke

Irw rd, rsl, rs2, imm?2

EEd (B

rd «—sign_ extend(mem|[(rsl+rs2<<imm2)+3: (rsl+rs2<<imm?2)])
PATHLR :

M mode/S mode/U mode

IMEAE AR VTR S . MBSV AT RN . B2 T R R . R R
TR E

31 27126 25124 2019 15i14 12111 76 0
01000 imm2 rs2 rsl 100 rd 0001011

15.5.26 LRWU—— ¢8R AL %9 e h™ he s &

ik
Irwu rd, rsl, rs2, imm?2

Heff::
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rd «zero_extend(mem[(rs14+rs2<<imm2)+3: (rsl4+rs2<<imm?2)])

PR :
M mode/S mode/U mode
S
AR S AEXS TV T MBI IR TR . MRS T R R . ARER SRR
Ak A:
31 27126 25i24 20119 1514 12i11 6
11000 imm2 rs2 rsl 100 rd 0001011
15.5.27 LURB——% (74K 32 IR NIAT 'S OLh™ ey v g 4i 4
ik
lurb rd, rsl, rs2, imm2
Pt
rd <—sign extend(mem] (rsl+rs2[31:0]<<imm?2)])
PR :
M mode/S mode/U mode
S
INERFE S AEXS TV T NGV AR IS TS R . R R
K
rs2[31:0] 2 TCAFEH0, Elv [63:32] #b 0 $EfTHEKEZE &
AR A:
31 27126 25i24 20i19 1514 12111 6
00010 imm?2 rs2 rsl 100 rd 0001011

15.5.28 LURBU——#AF45fik 32 R A% e v 1imadi &

lurbu rd, rsl, rs2, imm2
Bt

rd <zero_extend(mem[(rs1+rs2[31:0]<<imm2)])
PATELRR :

M mode/S mode/U mode

248

www.t-head.cn



ST hn sk B PLaRy R ARG

S

IS SRR FE T 8 RS SV IR R IS & T b5
L)

rs2(31:0] RICAFEHL, Ffin [63:32) %h O HEFTHLIEES

ESIEN

31 27126 25124 2019 1514 12111 7i6

J

10010 imm2 rs2 rsl 100 rd

0001011

15.5.29 LURD——#/¢aik 32 SRS AN s iz 4

lurd rd, rs1, rs2, imm2
Bffe:

rd <mem|[(rs1+1s2[31:0]<<imm2)+7: (rsl+rs2[31:0]<<imm?2)]
U PRLAL

M mode/S mode/U mode

INEIE AT A MEAE VT DR H . BRSO DR
Bem:

rs2[31:0] S RAFSHL, WL [63:32] b 0 BEATHuNEIZSE
AR

31 27126 25124 2019 1514 12:11 76

- ARERS R

01110 imm2 rs2 rsl 100 rd

0001011

15.5.30 LURH——%A¢4MK 32 MR ALAF 'S A0y e P ik 4

ks
lurh rd, rsl, rs2, imm2
1k
rd ¢sign_extend(mem[(rs1+1s2[31:0]< <imm2)+1:
(rs1+rs2[31:0]<<imm?2)])
PUTEUR :
M mode/S mode/U mode
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S Wk B OF R A AT @ TsL5

S
PRS- TERE RIS RS VI B R A & T B 5
L)

rs2(31:0] RICAFEHL, Ffin [63:32) %h O HEFTHLIEES

ESIEN

31 27126 25|24 20,19 1514 1211 7.6

e
s
%
>
i
ik

00110 imm2 rs2 rsl 100 rd 0001011

15.5.31 LURHU——% 474k 32 e i %4 b v mdn &

lurhu rd, rs1, rs2, imm?2
Bt
rd <zero_extend(mem[(rs1+rs2[31:0]<<imm2)+1:
(rsl4rs2[31:0]< <imm?2)])
PATEUR :
M mode/S mode/U mode

EL .
PRl

IR AR TE I E . MBS VIAR R . IR AR R . ARAR SR

e
1s2[31:0] 2T S%L, w7 [63:32) #b 0 PEfTHihEZEE
Ak
31 27126 2524 20119 15§14 12i11 716

10110 imm2 rs2 rsl 100 rd 0001011

15.5.32 LURW——%47 31K 32 (LR ALAF 5 fLd™ gy a5 4

ifik:
lurw rd, rsl, rs2, imm2

Pefiz:
rd «sign_extend(mem|(rsl+rs2[31:0]<<imm?2)+3:
(rs1+1s2[31:0]<<imm?2)])

PATBLAR :
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M mode/S mode/U mode
LA

IMEFE AR FE VI R . B VI R T . MBS THa iR R EEES R
Bl

rs2(31:0] Z2IAF54L, Wil [63:32] b 0 FEATHBMEIZ
Ak A:

31 27126 25i24 2019 15114 12:11 716 0
01010 imm?2 rs2 rsl 100 rd 0001011

15.5.33 LURWU——4{7ar ik 32 MR AI 49 iy ks 2

ks
lwd rdl, rd2, (rsl),imm2
Pt
address«<rsl+zero_ extend(imm2<<3)
rdl «sign_extend(mem[address+3: address])
rd2 «sign_extend(mem/[address+7: address+4])
PATELRR :
M mode/S mode/U mode

IMEHE AR VTR S . MBEE ST AT R . MEEE 2 A R A5 . BRI R
Bl
rd1,rd2 ,rs1 HAHAA]AHEE
TRk
31 27126 2524 20119 15i14 12i11 716 0
11010 imm2 rs2 rsl 100 rd 0001011

15.5.34 LWD—5F S0y N A8 = mEfs 4

itk
lwd rd, imm7(rs1)
Pefi:
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address<—rsl+sign__extend(imm?7)

rd «sign_extend(mem[address+31: address])

rd+1 <+sign_extend(mem|[address+63: address+32])
PATEUR :

M mode/S mode/U mode

W AR R TILEA | IS S ViR SN . MBS & TR . AR & T
AR
31 27126 25124 20119 1514 12§11 716 0
11100 imm?2 rd2 rsl 100 rdl 0001011

15.5.35 LWIA——FF'S Ay iy e bl A B4R 2

ke
lwia rd, (rsl), immb,imm2
B
rd <—sign extend(mem|rsl+3:rsl])

rsl<rsl + sign_extend(immb << imm?2)

TR

M mode/S mode/U mode
LT

ISR AEXS TV 4 NG SVIMERRT I Rs S s ST H . AREIR S5 .
Bl

rd FI rs1 R AHAE
AR

31 27126 25124 20119 15114 12i11 716 0
01011 imm?2 imm5 rsl 100 rd 0001011

15.5.36 LWIB—JEHuhl Q555 Ond g sk ia 4

ik
lwib rd, (rsl), imm5,imm2

Bt

www.t-head.cn 252



ST hn sk B PLaRy R ARG

rslrsl + sign_extend(immb << imm?2)

rd «sign_extend(mem|rs1+3:rsl])
PATELBR :

M mode/S mode/U mode

INEIE ATV A MEAEVT FERFE . MBS TR R . ARAIR S 7w
Be:

rd Fl rs1 ANWIHHEE

AR

31 27126 2524 2019 1514 12111
01001 imm2 imm5 rsl 100 rd 0001011
15.5.37 LWUD——%§" JE M A 4785 7 A7 &

ik

lwud rd1,rd2, (rsl),imm2
E 30

address¢<—rsl+zero_extend(imm2<<3)

rdl «+zero_extend(mem[address+3: address|)

rd2 «zero_ extend(mem|[address+7: address+4])
PATEUR :

M mode/S mode/U mode
S

IS & i=Reat | 90 By ] 31 B2 N 1= & =Rl L1 2 R o o 2 N = € RSN T SIS R
Be:

rd1l,rd2 rs1 HAIAT A%
AR

31 27126 25124 20119 15114 1211
11110 imm2 rd2 rsl 100 rd1l 0001011
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15.5.38 LWUIA—%" iy Bkttt F1 45 4

lwuia rd, (rsl), imm5,imm2
Bt
rd +zero_ extend(mem[rs1+3:rs1])
rsl«rsl + sign_extend(immb << imm?2)
PATEUR :
M mode/S mode/U mode

PN
LR

IR AR T I L RSV AR BRSH . NG T 4 IR 57

Rad
s
%
>
30
Jik

e:
rd F rs1 ANWJAHE
Rk
31 27126 25]24 20119 15014 12|11 706 0

11011 imm2 imm5 rsl 100 rd 0001011

15.5.39 LWUIB—tHhl A ¥ %Ry e nidis 4

ik
lwuib rd, (rs1), imm5,imm2
Pefi:
rslrsl + sign_extend(immb << imm?2)
rd <—zero_extend(mem[rs1+3:rsl])
PATEUR :
M mode/S mode/U mode
INERAR ARSI M S5 B 7 FE D 5
Bl
rd F rs1 ANWJHHEE
AR

i
=
=
hulny
>
=
=)
HE
St
i
R
&
s
>
30
J
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AR

31 27126 25(24 20{19 15114 1211 6
11001 imm2 imm5 rsl 100 rd 0001011
15.5.40 SBIA——Fifffifi Sk (1 R4
ik
sbia rs2, (rsl), immb,imm?2
Bk
mem|rs1]«—rs2[7:0]
rsl<—rsl + sign_extend(immb << imm?2)
PATELBR :
M mode/S mode/U mode
S
FAABHR AU R . AR Ui R o . AR A R . ARAIR 7
(T W
31 27126 25i24 20;19 15114 12:11 6
00011 imm?2 imm5 rsl 101 rs2 0001011
15.5.41 SBIB—JHhl FI i F Vi frfififin %
ik
sbib rs2, (rsl), imm5,imm?2
1k
rslrsl + sign_extend(imm5 << imm?2)
mem|[rs1] «rs2[7:0]
PATELBR :
M mode/S mode/U mode
FARFR AT U e . AR DTS IR . AR 2 U A iR R . AR R
TRk
31 2726 25i24 20§19 1514 1211 6
00001 imm2 imm5 rsl 101 rs2 0001011
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15.5.42 SDD— WA AER AR 4

sdd rd1,rd2, (rsl),imm2, 4

Pt

address¢—rsl + zero_ extend(imm2<<4)
mem/[address+T7:address] <—rdl

mem[address+15:address+8]<—rd2

T RURL:
M mode/S mode/U mode
LT
FAETE S AEN TR A . AEEE VT AR . AR T AR 5 . AR AN
LIEN
31 27126 2524 20;18 1514 12i11 716 0
11111 imm2 rd2 rsl 101 rd1 0001011
15.5.43 SDIA— N “FAFfif AEHuAL F1 4R 2
ik
sdia rs2, (rsl), immb,imm?2
Heffe:
mem|[rs1+7:rs1]«1rs2[63:0]
rslersl + sign_extend(immb << imm?2)
PATELBR :
M mode/S mode/U mode
BT ARN T R . AP VT AR . AR TR 0 . AHA IR AN
RATRE A
31 2726 2524 20,19 1514 12i11 76 0
01111 imm2 imm5 rsl 101 rs2 0001011
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15.5.44

ik

sdib rs2, (rsl), imm5,imm?2

Pt

rslrsl + sign_extend(immb << imm?2)

mem|[rs1+7:rsl] «rs2[63:0]

Fitok B -k ipy s A ARG

SDIB— Lt A W = A7 tike &

PATEUR :

M mode/S mode/U mode

S

BTG ARM ST U A . AR VT AR . AR ORI R T . ARAIE 7
AR A

31 27126 2524 2019 15114 12:11 716
01101 imm2 imm5 rsl 101 rs2 0001011
15.5.45 SHIA——F pArfifJEdhl A R4

inik:

shia rs2; (rsl), immb,imm?2
1R

mem|[rsl+1:rs1]«rs2[15:0]

rsl<rsl + sign_extend(immb << imm?2)
PATEUR :

M mode/S mode/U mode
S
AR ARM FFUT M 8 . FEEIE TR AT . P R R H . AR S R
AR
31 27126 25i24 20;19 15:14 12111 716
00111 imm2 imm5 rsl 101 rs2 0001011

15.5.46 SHIB—JtHbhl A ¥k i tila &

itk
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shib rs2, (rsl), imm5,imm?2
e
rsl«rsl + sign_extend(immb << imm?2)

mem|[rsl+1:rsl] «rs2[15:0]

PATEUR :
M mode/S mode/U mode
S
AR ARX UM 8 . AFEIE VAR R A . PR R i . AR O R
AR
31 27126 25i24 20;19 15114 12:11 716 0
00101 imm?2 imm5 rsl 101 rs2 0001011
15.5.47 SRB——afrase iy TiAr i &
ks
srb rd, rsl, rs2, imm2
B
mem|[(rsl+rs2<<imm?2)] <rd[7:0]
PATEUR :
M mode/S mode/U mode
LA
BTG ARM ST U R . AR VT AR . AR ORI R T . ARAE 70
AR
31 27126 2524 2019 1514 12111 716 0
00000 imm2 imm5 rsl 101 rd 0001011

15.5.48 SRD——f¢aie W AP kTR &

inik:

srd rd, rsl, rs2, imm?2

Pefi:

mem|(rsl+rs2<<imm2)+7: (rsl4+rs2<<imm?2)] +rd[63:0]

PUTEUR :
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M mode/S mode/U mode

AR

S
FARFR A S U 8 . AR DTSR . AR Ui R R . AR R
TRARA:
31 2726 2524 20,19 1514 12i11 76
01100 imm2 rs2 rsl 101 rd 0001011
15.5.49 SRH—3 i (iR 4
ik
sth rd, rsl, rs2, imm?2
Bieffe:
mem|[(rsl+rs2<<imm2)+1: (rsl+rs2<<imm?2)] +rd[15:0]
PATEUR :
M mode/S mode/U mode
L
AR QAR FFUT R S8 . AEEIE VI A R AN . AP WO R . A 7w
TRARA:
31 27126 25i24 2019 1514 12111 7i6
00100 imm?2 rs2 rsl 101 rd 0001011
15.5.50 SRW——9FfFme A%
ik
stw rd, rs1, rs2, imm?2
et
mem|(rsl+rs2<<imm2)+3: (rsl4+rs2<<imm?2)] +rd[31:0]
PATEUR :
M mode/S mode/U mode
LAt
B AEXS U I R . AR VI R AN . AFiE 0 s s . ARA R R
AR
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31 27126 25024 20,19 15014 1211
01000 [imm2 rs2 rs1 101 rd 0001011
15.5.51 SURB——3ff &k 32 MR 1 AF R4

itk

surb rd, rsl, rs2, imm?2

Pt

mem| (rsl+rs2[31:0]<<imm?2)] «rd[7:0]

PATALBR :

M mode/S mode/U mode

PN
L

TR AR FFUT M S8 FRtE @A IR AR . PR WU R . AR 7w

B
rs2[31:0] S IAF R, ERL [63:32) b 0 HEATHLALZE
FRA s
31 27126 25i24 20/19 15,14 12111
00010 imm2 rs2 rsl 101 rd 0001011

15.5.52 SURD——% /741K 32 AN ¢k 4

ik

surd rd, rsl, rs2, imm?2

Heffs:

mem|[(rs1+rs2[31:0] < <imm2)+7: (rsl+rs2[31:0]<<imm?2)] <-rd[63:0]

PATEUR :

M mode/S mode/U mode

S

AR QAR FFUT M 8 . FEEIE T A R AN . AP TR R . AR W
B

rs2[31:0] 2 FAFSHL, mfz [63:32] #b 0 BEATHULIZE

RARE A
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31

27

26 25

24

20{19

15

14

12

01110

imm?2

rs2

rsl

101

rd

0001011

15.5.53 SURH——%AFanfik 32 Rk rArfifiii &

ik

surh rd, 181, 152, imm2
Bk

mem|[(rs1+rs2[31:0]<<imm2)+1: (rsl+rs2[31:0]<<imm2)] «rd[15:0]
PATEUR :

M mode/S mode/U mode
S

FEAEHE A AEXS U I 5 . AR U AR 7
e :

rs2[31:0] ZFEAFZEL, WAL [63:32] #b 0 PEATHIALIZSE
AR

31

27

26 25

24

20

19

15

14

12

11

00110

imm?2

rs2

rsl

101

rd

0001011

15.5.54 SURW——/7 4k 32 N ALrArfifidic &

ik

surw rd, rs1, 1s2, imm2
Bt

mem|[(rs1+1s2[31:0] < <imm2)+3: (rsl+rs2[31:0]<<imm2)] +rd[31:0]
BURUAL:

M mode/S mode/U mode
L

FERRFR 2 AERSF U ) 538 . FEAETR 2T A IR 0
Bl

rs2[31:0] 2 TCAFZHL Wil [63:32] #b 0 FEATHIIEZEH
AR

AR T R . AHARR S
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31

27

26 25

24

Fitok B -k ipy s A ARG

20

19

15

14

12

11

01010

imm?2

rs2

rsl

101

rd

0001011

15.5.55 SWIA——pF{¢fif bt F1 R4

inik:

swia rs2, (rsl), imm5,imm?2
Bt

mem|[rs1+3:rs1]«rs2[31:0]

rsl«rsl + sign_extend(immb << imm?2)
BUTRLAL:

M mode/S mode/U mode
LT

PR AEXS S VT S . A 2 U R e
AR

31

7t 2 U R 5

J

2726 25

imm2

20
imm5

19 14

101

12

01011 rsl rs2 0001011

15.5.56 SWIB—3tHhl [ W fEfifs 4

ik
swib rs2, (rsl), immb,imm2
Pt
rslrsl + sign_extend(immb << imm?2)
mem|rs1+3:rsl] «rs2[31:0]
PATEUR :
M mode/S mode/U mode
S
FAFFRAEXS S U 8 . AR 2 U R
RAREA:

31

27

26 25

20

19

14

12

01001

imm?2

imm5

rsl

101

rs2

0001011
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15.5.57 SWD—WZWFA/EEHK 32 Mififisfe s

swd rd1,rd2,(rsl),imm2

Bt
address¢<—rsl+ zero_extend(imm2<<3)
mem[address+3:address] «rd1[31:0]

mem[address+7:address+4]<—rd2[31:0]

BT
M mode/S mode/U mode
LT
AR QAR UM 8 . FEEIE 0T A R AN . AP TR R . AR W
R4k
31 27126 25124 20i19 15i14 12i11 716 0
11100 imm?2 rd2 rsl 101 rd1l 0001011

15.6 [k B-5 PREF LIRS AN

R BEUF AR TR T XM BEIF SRR, BARIRA ALY 32 fi, DA R3S RN HE
7

15.6.1 FADD.H——pks)EEsimikig s

itk
fadd.h fd, fs1, fs2, rm
B
fd « fs1 + fs2
PATELBR :
M mode/S mode/U mode
€| =S
SOMbR AL :

7 RCRAS A NV/OF /NX
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Bl

rm PE AR

37 b000:
37 b001:
37 b010:
37 b011:
37 b100:
37 bl01:
3’ bl10:

3’ blll:
4 fadd.h

AT EEE A, XV C TR 4 fadd.h fd, fs1,fs2,rme.,
A, MVRILHTES fadd.h fd, fs1,fs2,rtz.

AT E A, MRS 4 fadd.h fd, fs1,fs2,rdn.
MIETCTS A, ML HE < fadd.h fd, fs1,fs2,rup.
LR RAES A, XML TES fadd.h fd, fs1,fs2,rmm.
BARMH, Az gmG.

AR, AHHZmG.

SASEA, IR RE R AT fosr I rm SR BUE & AR,

fd, fs1,fs2,

25124 20{19 15(14 1211 716

XoF AL i

0000010

fs2 fsl rm fd

1010011

15.6.2 FCLASS.H— KRR EnRig s

ik

fclass.h rd, fsl

Pt

if ( fs1 = -inf)

rd < 64’

hl

if ( fs1 = -norm)

rd «+ 64’

h2

if ( fs1 = -subnorm)

rd <« 64’

h4

if ( fs1 = -zero)

rd < 64’

h8

if ( fs1 = +zero)

rd «+ 64’

h10

if ( fs1 = +subnorm)
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rd + 64’ h20
if ( fs1 = +norm)
rd <~ 64" h40
if ( fs1 = +inf)
rd « 64’ h80
if ( fs1 = sNaN)
rd « 64’ h100
if ( fs1 = gNaN)
rd < 64’
PATEUR :
M mode/S mode/U mode

h200

L
FEEIRS R
SO b L :
o

Rk

31 25124

15:14 12i11 716

1110010 00000

fs1

001 rd

1010011

15.6.3 FCVT.D.H——2k5 B IF M 5 8 lODURS B T e 4

ik
fevt.d.h fd, fsl
1k
fd < half convert_to_ double(fsl
PATEUR :
M mode/S mode/U mode
S
e
SOMbR L :

Ja

)
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25:24 20119 15:14 12;11 716

0100001

00010 fs1 000 fd

1010011

15.6.4 FCVT.H.D—RUKSEEF 8l RS I i i de A

ke

fevt.h.d fd, fs1, rm

Bt

fd « double_ convert_to_ half(fs1)

PATERUFR

.
.

M mode/S mode/U mode

o,
L

PR R

oMb

fir.:

P AUIRAS (T NV/OF /UF/NX

B

rm HE iy AR

¢ 3’
o 3’
e 3’
¢ 3’
o 3’
e 3’

¢ 3’

b000:
b001:
b010:
bO11:
b100:
b101:

b110:

AR A, AR TE S fovt.h.d fd,fs1me.
W EH A, XAILHTE L fevt.h.d fd,fslrtz.
MAILITEA, XA 4TE S fovt.h.d fd fs1rdn.
WIETEGF A, MM IHES 4 fovt.h.d fd,fs1,rup.
W RAEE A, XML TES fevt.h.d fd,fs1,rmm.
BARMA, A %Y.

AR, AeH %G .

e 3’ blll:

4 fevt.h.d fd, fs1,

RN, RYETFE PR A A fost Y rm SR PRE AR, XIS 4

ks
31 2524 20i19 1514 12111
0100010 00001 fs1 rm fd 1010011
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15.6.5 FCVT.H.L—A7fF 5 KA RO PR FE S BER 4

fevt.h.l fd, rs1, rm
Bt
fd + signed_long_convert_to_ half(rsl)
PATELBR :
M mode/S mode/U mode
b
el
ROMbR AL :
7 RCRASAL NX/OF
B
rm PR T AR
e 37 b000: Wil fEEa A, XMW AL 454 fevt.h.l fd,rslrne,
e 37 b001: [Ty A, XTI TE4S fevt.hl fd,rsl rtz,
e 37 b010: I EA, MNMAILHFES fevt.h] fd,rs1 fdn,
o 37 bO11: MIETCIFE/A, MMWIHLHHES fevt.hl fd,rs1rup.
e 37 b100: AT RIEEA, XM AHCHFES fevt.h] fd rslrmm,
o 37 blol: BREH, Ao Ii%gmis.
« 37 b110: BARMH, Ao Ii%gY.
o 37 b11L: BhESRA, MRIEF PR A A as fost AT rm R DSE B AR, XIS 4

4 fevt.h.l fd, rsl,

31 25124 20119 1514 12111 716 0
1101010 00010 rsl rm fd 1010011

15.6.6 FCVT.H.LU—JfF's KA R 8R4

ik
fevt.h.lu fd, rs1, rm

Pfiz:
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fd « unsigned long convert_to_ half(rsl)

PATALBR :

M mode/S mode/U mode

S
Teids o

SOMbR AL :

TR NX/OF

LK
rm P AR
o 37 b000: Wiz EEdE A, XA G454 fevt.h.lu fd,rs1,rne,
o 37 b001: [ZE& A, MIVALHTES fovt.hlu fd, rsl,rtz.
« 37 b010: [AITATTFEA, KR4S fovt.hulu fd, rs1,fdn.
o 37 bO1L: [MIETCIFHA, XML 4 fovt.hlu fd, rsl,rup.
o 37 b100: LM KMEHEA, XYL $E S fovt.hlu fd, rs1,rmm.
« 37 b101: FRMH, AR,
« 37 b110: BARMH, NaBIZmY.
« 37 D111: ZhSEA, MAEITF A M AP as fost AT rm RLRHRE & AR, XIS 45
4 fevt.hulu fd, sl
AR
31 25124 20:19 15114 12;11 716 0
1101010 00011 rsl rm fd 1010011

15.6.7 FCVT.H.S—— WU i i8R IF R 4

ke

fevt.h.s fd, fsl, rm

Bt

fd + single_ convert_ to_ half(fs1)

PATELUR :

M mode/S mode/U mode

o,
S

PR R
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O A :

AR NV/OF /UF/NX
BEl :

rm P i AR

e 37 b000: FLITMMEEE A, FNVILHIES fevt.h.s fd,fs1,rne,
e 37 b001: [EESHA, NNV FES fevt.h.s fd fs1,rtz,

e 37 b010: [T EA, XN TES fevt.h.s £d,fs1 fdn,
e 37 bO11: [MIETLFFEA, XNVAIILHTIES fevt.h.s fd,fs1,rup.
o 37 bl00: gkl RAEB A, X452 fevt.h.s fd fs1,rmm.

o 37 b10L: ERMM, A IxgY.
o 37 bl10: ARG, A HHZH.

o 37 bl1l: ZhESEA, MIHFE SR A AT fost Y rm AR BRE B AR, X IIE S

4 fevt.h.s fd, fsl.

31 2524 20119 15114

11

0100010 00000 fs1 rm

fd

1010011

fevt.h.w fd, rs1, rm
et

fd < signed_int_ convert_to_half(rs1)
PATELRR :

M mode/S mode/U mode
b

el
SOMbR AL :

7 RCRASH NX/OF
B

rm PR i AR

* 37 b000: AT HEE A, XANEHTE S fevt.h.w fd,rsl,rne.,

15.6.8 FCVT.H.W—A7fF SRR EE IR 7 L B i 4
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3" b001: [FEAA, WA HTES fovthow fdrsl rtz.

37 b010: [ Ao A, MWL g T4 fovt.h.w fdrs1 fdn.

37 bO11: [aIETCFFHA, WML 4T 4 fovt.how fd,rs1,rup.

37 b100: ghik KAE®E A, XA g45 2 fevt.h.w fd,rs1,rmm.,
37 b101: FARMH, A hIiZgms.

o 37 b110: BARMEH, Ao gmis.

o 37 bI1L: FFSHEA, HIEF AR A fosr Y v AR P E B AR, 6 L 2+
4 fevt.how fd, rsl,
AR
31 25124 20119 15114 1211 716 0
1101010 00000 rsl rm fd 1010011

15.6.9 FCVT.H.WU— {5 8 M g RS BE iR e A

ks
fevt.h.wu fd, rs1, rm
Bk
fd < unsigned_int_convert_to_half fp(rsl)
PATELBR :
M mode/S mode/U mode
S
e
SOMbR L :
77 RURAS AL NX/OF
B
rm PR i AR
o 37 b000: WLk AR A, XV EICS$E4 fovt.howu fd,rsl,rne,
3 b001: FIEE A, MWV HFES fovt.hawu fd,rsl,rtz.
37 b010: [mHICTHFHA, FNHHTLHRTES fevt.howu fd,rs1,fdn,
37 bO1l: mIEFTF A, RAY SiES fovt.h.wu fdrslrup.
o 37 b100: FATMIRMERE A, R HFCGFES fevt.h.wu fd,rs1,rmm.
o 37 blol: BRMH, A% .
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o 37 b110: TARMN, ASHIZHM.
« 37 bl11: ZhESEA, MRIEEF SRR fost Y rm (DR BUE B AR, R IE 4

4 fevt.h.wu fd, rsl,

25:24

20

15

14

12

11

1101010

00001

rsl

rm

fd

1010011

15.6.10 FCVT.L.H——PRF SR A 775 KRR 4

itk

fevt.Lh rd, fs1, rm

Bt

rd « half convert_to_signed_ long(fsl)

AT

.
.

M mode/S mode/U mode

S

LRV i

S b

fir:

T AUIRES L NV/NX

B

rm HRE i AR

¢ 3’
e 3’

¢ 3’

o 3’

e 3’

b000: LT FHEE A, X4 fovt.Lh rd fs1rne,

b001:
b010:

b011:

@A, WYRLSHTE4 fovt.Lh rd fs1rtz.

MM ITFEN, SYEVCgTE 2 fevt.lh rd, fs1,rdn,
MIETEG & A, X445 S fovt.Lh rd fs,rup.
b100: FRITMKRMER A, XV AL TE4 fevt.Lh rd,fs1,rmm.

b101: BRG], A IR .
BARMEM, A HIZmD

AEA, RIEFE AR fosr P rm AR PUE B AR, X BRI gt
4 fevt.lh rd, fsl,

b110:

b111:
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31 25:24 2019 1514 1211 716 0
1100010 00010 1010011

fsl rm rd

15.6.11 FCVT.LU H——PR BT R e Ok e 5 KRR 2

fevt.lu.h rd, fs1, rm
Pfi:

rd + half_convert_to_unsigned_long(fs1)
PATEUR :

M mode/S mode/U mode

el
SOMbR AL :

TP AR NV/NX
e

rm PRE AR
PO LA, XY AEHTES fovt.luh rd fs1rne,
mEHA, XML gRTE4S fevtluh rd fs,rtz.

e 37 b000:

e 37 b001:

e 3’
¢ 3’
¢ 3’
¢ 3’
¢ 3’

¢« 3’

b010:
bO11:
b100:
b101:
b110:

b111:

4 fevt.luh rd, fs1,

MAIEITE A, X EC4TE S fovt.uh rd,fs,rdn.
WIETETF A, MRS fovt.duh rd,fs1,rup.
UL RME R A, X AIE 354 fovtluh rd,fs1,rmm.
AR, A BT ARG,
AR, A HIZHmD .
BAEA, MR RS H A fosr g vm (LRPE S AR, XV 44

AR
31 2524 20/19 15§14 12/11
1100010 00011 fsl rm rd 1010011
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15.6.12 FCVT.S.H——FRiEF nife Ul R T AR 2

fevt.s.h fd, fsl
Bt

fd < half convert_to_ single(fsl)
PATELBR :

M mode/S mode/U mode

T 5
ROMbR AL :

7o

AR

31 25i24 20i19 1514 12/11 7i6

0100000 00010 fs1 000 fd

1010011

15.6.13 FCVT.W.H——FR5 ¥ TF s i kA 755 5 R4

ks
fevt.w.h rd, fsl, rm
1k
tmp[31:0] < half convert_to_signed_ int(fs1)
rd¢—sign_ extend(tmp[31:0])
PUTEUR :
M mode/S mode/U mode
S
eI
SOMbR L :
PERARESSL NV/NX
Bew:
rm PR i AR
o 37 b000: LT mELEA, XV A5 fovt.w.h rd,fsl,me.
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3" b001: [FEAA, WAL HTES fovt.w.h rd fsl rtz.

3 b010: TR EA, XA 4154 fovt.w.h rd fs1,rdn.

37 bO11: [aIETCH B A, WML g$e 4 fevt.w.h rd,fs1,rup.

37 b100: ghik KAEE A, XA 452 fevt.w.h rd,fs1,rmm,
37 b101: FARMH, A hIiZgms.

o 37 b110: BARMEH, Ao gmis.

o 37 bl1l: FFSHA, MIEF IR gy fosr PRY rm AR P & AR, XA H5
4 fevt.w.h 1d, fsl,

31 2524 20i19 1514 12;11 7i6 0
1100010 00000 fs1 rm rd 1010011

15.6.14 FCVT.WU.H——FHREF R S 8RR 4

inik:
fevt.ww.h rd, fsl, rm
Bl
tmp[31:0] ¢ half convert to_unsigned_int(fs1)
rd¢—sign_ extend(tmp[31:0])
PATEUR :
M mode/S mode/U mode
S
e |
AL N A
PRSI NV/NX
Beml:
rm PR i AR
o 37 b000: T mELEA, XML HES fevt.wu.h rd,fs1,rne.
e 37 b001: MESA, NN HTES fevt.wu.h rd, fsl,rtz,
e 37 b010: WfATEsF ey A, KN AL gmTES fevt.wuh rd,fs1,rdn.
e 37 bO11: [AIIETTE A, WL HRTES fevt.wuh rd,fs1,rup.
o 37 b100: FATMIRER A, RPN GTE S fevt.wawh rd,fs1,rmm,
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¢ 3’
e 3’

¢ 3’

4 fevt.wu.h rd, fsl.

b101: ARG, A HHZH .
b110: FARMA, A BEmY.
bl1l: BhESEHA, MHETF R F A fosr PR rm (RHE S AR, XA 4 9

25

24

20

19

15

14

12

11

@ T8

1100010

00001

fsl

rm

rd

1010011

15.6.15 FDIV.H— kiR a5

ik

fdiv.h fd, fs1, fs2, rm

Pefi:

fd < fs1 / fs2

PATEUR

M mode/S mode/U mode

o,
S

€| S

SO b

HFRUIRE L NV/DZ/OF /UF /NX

[T E

rm PE AR

¢ 3’
¢ 3’

e 3’

¢ 3’

¢ 3’

A fdiv.h fd, fs1,fs2.

b000: FET A g A, XV T4 $584 fdiv.h fs1,fs2,rne.

b001: MBS A, S IICHTES fdiv.h fd fs1,fs2,rtz.

bO10: [IFTEEFE A, W gHE4 fdiv.h fd, fs1,f52,rdn.,
bOLL: [IERGFAA, KA 4HE4 fdiv.h fd, fs1,552,rup.
b100: FhifE [ KA A, XL 4T 4 fdiv.h fd, fs1,fs2,rmm.

b101: ARG, A& IR
b110: FARMA, Ao HBZEmY .
bl11: BhASEA, MHEF AR F A fosr PRy rm (REE S AR, XA 4 4
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31

25

24

19

15 {14 12i11

0001110

fs2

fsl

rm fd

1010011

15.6.16 FEQ.H——PRiiF MHLBHMIFIRS

ik

feq.h rd, fs1, fs2

Pfi:

if(fs1 == f£s2)
rd + 1

else

rd + 0

PATALBR :

M mode/S mode/U mode

LAt

£ BV
S bR

P RRESAL NV
AR

31

25

24

20

19

15114 12:11

1010010

fs2

fs1

010 rd

1010011

15.6.17 FLE.H——BREFENIILE/ DM T4

ik
fle.h rd, fs1, fs2
Bk
if(fs1 <= £s2)
rd + 1
else
rd « 0
PATEUR :
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M mode/S mode/U mode
S

eI (e s
AL DA

T RIRSAL NV
Ak

31 25:24 20i19 15114 1211 716 0
1010010 fs2 fs1 000 rd 1010011

15.6.18 FLH——PRiEF UM S

itk
fih fd, imm12(rs1)
Pt
address<rsl+sign extend(imm12)
fd[15:0] < mem][(address+1):address]
fd[63:16] < 48 hiFfFfIfIT
PATELUR :
M mode/S mode/U mode

INEAE BRI S5 I U AR R . MEFE S AT IR R AR
Bl
It

=AU TN A

7.

FRA s

31 20i{19 1514 12§11 7i6 0
imm12[11:0] rsl 001 rd 0000111

15.6.19 FLT.H——PREFRILB D T4

ik
fit.h rd, fsl, fs2

Bt
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if(fs1 < fs2)
rd <1
else
rd < 0
PATEUR :
M mode/S mode/U mode
S
e |
SOMbR AL :
PERARELL NV
AR

31 25i24 2018 15i{14 12i11 716 0
1010010 fs2 fs1 001 rd 1010011

15.6.20 FMADD.H—— k517 e 2mis 4

ik
fmadd.h fd, fs1, fs2, fs3, rm
1k
fd « fs1*fs2 + fs3
PATHLRR :
M mode/S mode/U mode
S
T S5
2L E R A
VRS NV/OF /UF/IX
Bem:
rm PRE AR
o 37 b000: FEiTEEEE A, XNV TIES fmadd.h {d,fs1, fs2, fs3, rne.
e 37 b001: MES/A, SNV HTES fmadd.h fd,fs1, fs2, fs3, rtz.
o 37 b010: MHILITHA, MWHHCH$ES fmadd.h fd fs1, £s2, fs3, rdn.
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e 37 bO11: FIEFHE A, XML 4154 fmadd.h fd,fs1, fs2, fs3, rup.
e 37 bl00: FLEMSAEE A, JNIILHFE4S fmadd.h fd,fs1, fs2, fs3, rmm.,

e 37 bl01l: BRMH, A& HIizgmiy.
o 37 b110: BARMH, ANaHIEmD.

« 37 bl11: ZhESEA, MRIEEF SR AR fost Y rm ADRBUE B AR, SR IE 4

4 fmadd.h fd,fs1, fs2, fs3,

31 2726 25i24 2019 1514 1211

fs3 10 fs2 fsl rm

fd

1000011

15.6.21 FMAX.H——FRiEF sl KR4

ik
fmax.h fd, fsl, fs2
Bt
if(fs1 >= £s2)
fd + fsl
else
fd « fs2
BUTRLRL:
M mode/S mode/U mode
& | S
SO b 0
FERURSAL NV
RARE A

31 25i24 20{19 15 14 12111

0010110 fs2 fs1 001

fd

1010011

15.6.22 FMIN.H——2FR 7 U /ME TR A

ke

fmin.h fd, fs1, fs2
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B
if(fs1 < fs2)
fd « fsl
else
fd « fs2
PATELBR :
M mode/S mode/U mode
S
€| S
2201 E N A
PERARESHL NV
AR

31 25:24 20:19 1514 12:11 716 0
0010110 fs2 fs1 000 fd 1010011

15.6.23 FMSUB.H——2Fk5 5 17 b e 254

ik
fmsub.h fd, fs1, fs2, £s3, rm
1R
fd « fs1*fs2 - fs3
PATEUR :
M mode/S mode/U mode
L
eI
2L E R A
7RSS NV/OF /UF /NX
Be:
rm PRE i AR
e 37 b000: sLITMEELE A, JNALYTES fmsub.h fd,fsl, fs2, fs3, rne.
e 37 b001: [T, XFAY HTE4 fmsub.h fd,fs1, fs2, 3, rtz.,
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e 37 b010: [mMTEFHA, SN HTES fmsub.h fd,fs1, fs2, fs3, rdn.

. 3 bO1L: ETH A A, WA S fmsub.h fd fs1, f52, f53, rup.

e 37 bl00: FLIL I KRMEE A, XTI TES fmsub.h fd, fs1, fs2, fs3,rmm.,
o 37 bl01: FARMM, A% .

o 37 bl10: FRMN, A IR .

o 37 bI1L: FAEHA, WIRF G AR fosr B rm AR P E B AR, 6 L gnf
4 fmsub.h fd,fsl, fs2, fs3.
AR
31 27126 25|24 20{19 15i14 12111 716 0
fs3 10 fs2 fsl rm fd 1000111

15.6.24 FMUL.H—FR PR b ik54

ks
fmul.h fd, fs1, fs2, rm
1k
fd « fs1 * fs2
PATEUR :
M mode/S mode/U mode
LA
eI
SR b A o ¢
FRERZSAL NV/OF /UF /NX
Bew:
rm PE B AR
e 37 b000: T EEaE A, NI ITE4 fmul.h fd, fs1, fs2, rne,
e 37 b001: [MZE/A, NNV 4I5S fmul.h fd, fs1, fs2, rtz,
o 37 b010: TG A, ST AIL 4T54 fmul.h fd, fs1, fs2, rdn,
o 37 bO11: MIETLIFEA, XML $ES fmulh fd, fs1, fs2, rup.
o 37 b100: FRATMIRE R A, XN TS fmulh fd, fs1,fs2 , rmm,
o 37 b10L: FRMA, AN HBIZH.
o 37 b110: ERMM, A II%gY.
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o 37 bl11: ZhESEA, MFE SRR fost Y rm (R BRE B AR, XEMIE AR

4> fmul.h fs1,fs2,

31 2524 20i19 1514 12:11

0001010 fs2 fs1 rm fd

1010011

15.6.25 FMV.H.X——FREFE N G558

ik

fmv.h.x fd, rsl
Pefi:

fd[15:0] < rs1[15:0]
fd[63:16] < 48 hiFfIfIffT
HUTRLRL:

M mode/S mode/U mode
LT

& | S
SO b

7o

RAREA:

31 25:24 20119 15114 1211

1111010 00000 rsl 000 fd

1010011

15.6.26 FMV.X.H——PRETE R Fa iR ki
ik
fmv.x.h rd, fsl
s
tmp[15:0] « fs1[15:0]
rd « sign__extend (tmp[15:0])
AT :
M mode/S mode/U mode

o,
S
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IS
=AU TN DA
I
Rk

31 25§24

20

19

15

14

12

11

1110010 00000

fsl

000

rd

1010011

15.6.27 FNMADD.H——PREF fisfe 2 M f4i 2

ke

fnmadd.h fd, fs1, fs2, fs3, rm
Bt

fd + -( fs1*fs2 + £s3)
PATELRR :

M mode/S mode/U mode
AL

e | S

SO b ¢

RS NV/OF /UF/IX
e

rm HE AR

o 37 b000: FLiT I MEEa A, XML S$E4 mmadd.h fd fs1, fs2, fs3, rne.
e 37 b001: [FES/A, NNV HFES famadd.h fd fs1, fs2, fs3, rtz,

e 37 b010: [T A, SNVAIILHTES mmadd.h fd,fs1, fs2, fs3, rdn,

e 37 bO11: [AIETEFFEA, SN 4TSS fmmadd.h fd fs1, fs2, fs3, rup.

e 37 bl100: FHEMTEBA, VL IES famadd.h fd,fs1, fs2, fs3, rmm.

o 37 bl01l: BRMH, A&aHIizgmiy.
e 37 b110: FARMH, A&zt .
o 37 blll: FIESH A, MRIEF SIS T fosr B rm Ak E S/ AR, XV gTE

4> fnmadd.h fd,fs1, fs2, fs3,
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31 27126 25:24 20

19

15

14 12

11

fs3 10 fs2

fsl

rm

fd

1001111

15.6.28 FNMSUB.H——Fk5 B 17 ik 2k U 54

ik

fnmsub.h fd, fs1, fs2, fs3, rm
Pt

fd « -(fs1*fs2 - {s3)
PATEUR :

M mode/S mode/U mode
LT

eSS
SOMbR L :

AR NV/OF /UF /IX
Bew:

rm PE # AR

o 37 b000: ik LA A, XL $E % famsub.h fd,fs1, fs2, £s3, rne.
o 37 b001: A A, MW ZHI54 mmsub.h fd fs1, fs2, fs3, rtz.
mATEIT A, I 484 mmsub.h fd,fs1, fs2, fs3, rdn.
IETRIF A, RWAEHTES famsub.h fd fs1, fs2, £s3, rup.

SR ERE S A, XA STE 4 famsub.h fd,fs1, 52, fs3, rmm.
BARMH, AHHzgmG.
BARMEH, AhHizgmG.

e 37 b010:
e 37 bO11:
e 3’ bl00:
e 3’ bl01:

« 37 bll0:

o 37 blll: ZhESEA, MIHFE AR AT fost Y rm AR BRE B AR, X AIE SR

4 fnmsub.h fd,fs1, fs2, fs3,

27

26 25

24

20

19

15

14

12

11

fs3

10

fs2

fsl

rm

fd

1001011
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15.6.29 FSGNJ.H— PR ST S EATES

fsgnj.h fd, fs1, fs2
Bt

£d[14:0] « fs1[14:0]

fd[15] « fs2[15]

£d[63:16] « 48’ LA
PATEUR :

M mode/S mode/U mode
S

e | R
SOMbR L :

b
AR A

31 2524 20119 1514 1211

0010010 fs2 fs1 000

fd

1010011

15.6.30 FSGNJN.H——PRiE TR S IR EAIRS

fsgnjn.h fd, fs1, fs2
Bt

fd[14:0] « fs1[14:0]

fd[15] « ! fs2[15]

fd[63:16] < 48 hTfIIHIT
PATELBR :

M mode/S mode/U mode
S

eSS R
22 0) E N A

7o

www.t-head.cn 285



ST hn sk B PLaRy R ARG

31 25124 20119 1514 12i11

0010010 fs2 fs1 001 fd

1010011

15.6.31 FSGNJX.H——PR5EF S S Rl Afi4

ik
fsgnjx.h fd, fs1, fs2
Bieffe:
£d[14:0] « fs1[14:0]
fd[15]  fs1[15] ~ fs2[15]
fd[63:16] < 48’ hfffffT
BUTRURL:
M mode/S mode/U mode
LAt
el
SR b A o *
7o
AR

31 25i24 2019 1514 12i11

0010010 fs2 fs1 010 fd

1010011

15.6.32 FSH——PR5 S Nifiikia s

ke
fsh fs2, imm12(fs1)
Pefi:
address<{fsl+sign_ extend(imm12)
mem|(address+1):address] «+ fs2[15:0]
PATALRR :
M mode/S mode/U mode

LT
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(RO TRAF RN . PRI S VIS RRRE . iAo TURMBRS AL i 52
FA A
31 25i24 20119 1514 12i11 76 0
imm12[11:5] fs2 fs1 001 imm12[4:0] 0100111

ik
fsqrt.h fd, fs1,
Bt
fd « sqrt(fsl)

PATELFR :

M mode/S mode/U mode

LA
PR R

SO b

rm

PR NV/NX

B

rm PE # AR
WO R A, XV REHTES fsqrt.h fd, fs1,rme
WEEA, XMAEA G2 fsart.h fd, fs1,rtz
ATEIF B, M AHE A $E S fsqrt.h fd, fs1,rdn
mIETEGF A, W AE 4 HE 4 fsart.h fd, fs1,rup
BOETRAEE A, RV AEHTES fsqrt.h fd, fs1,rmm
AR, A HIZHD
AR, A m I Zm

e 3’ b000:
e 37 b001:
e 37 b010:
e 37 bO11:
« 37 bl00:
« 37 blOl:
« 3’ bllo0:

e 37 blll:

/A, MRIEFE SIE R A fost T rm (R PUE B AR, 0 AT

A fsqrt.h fd, fs1,

25

24

20

19

15.6.33 FSQRT.H— X siIr e 4

15

14

12

11

0101110

00000

fs1

rm

fd

1010011
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15.6.34 FSUB.H— XSRSk 1E84

fsub.h fd, fs1, fs2, rm
Bt

fd « fsl - fs2
PATELBR :

M mode/S mode/U mode
LT

& | S
SO b

RS AE NV/OF/NX
B

rm PLE AR

* 37 b000: L mEEE A, XL HE 4 fsub.h fd, fs1,fs2,rne
o 37 b001: [)ZBE A, XML HIES fsub.h fd, fs1,fs2,rtz

e 37 b010: [T A, SV 4TSS fsub.h fd, fs1,fs2,rdn

o 37 bO11: MIETCITH/A, MW ELHi454 fsub.h fd, fs1,fs2,rup

37 b100: B KMEE A, XV ANCHRFE S fsub.h fd, fs1,fs2,rmm
« 37 bl01: BARMEM, Az .

o 37 b110: BREH, Ao IiZgmiD.

o 37 bILL: BhZSEA, MUREAHIAEAERR fosr Py rm BORPUER ABLX, R AT i
A fsub.h fd, fs1,fs2,

31 25:24 20;19 1514 12:11 7i6 0
0000110 fs2 fs1 rm fd 1010011
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B Bk C welilwgfrds

AP HLA BT A A . G PR A A A A P ] A A A T TR iR

16.1 sk C-1 PLESBEXPERIAFAAas

WL B b A7 A% BRI MLas R R A Al M R i B A i Al . Ml
T BT an L. MLaSBI NI ORI Ar AR Al DL BT B AR Al ALER BT R e B A A e 4L
HLAF B AL AR P ALK S Y R A A7 AR 4. DLaRsisk Cache 15104 72 AL AL R0 AL B 25 25 47
#nh.

16.1.1  PLEBLALE B34l

16.1.1.1  HLAES N B 2558 (MVENDORID)

BLAB B (LR T4 577772 (MVENDORID) £76 T JEDEC 4M4: TSk BF4 5 4R A FIAG HER7 TG
GBEE, AN 640 h5BT.

AR AR 64 A7, FAFA RS ARG ALAEURE, AR M AL AR S e
S FEARAIE S

16.1.1.2  HLEKSAZ A S %1% (MARCHID)

BLASHER AR5 B 20 ( 48 (MARCHID) f7H T AL SIS AR B S AT A )
PERBMIAR, 0906 HAIARSE LLAER, (RS 640 b0,

AR E 64 £, A SRR B, RIARLAS B AL S S B Uy
& SRR 5
16.1.1.3 PLABOABEFCBIG S % ¢ (MIMPID)

HLEARARE (L s 5 2r A (MIMPID) f26f T AL PRES A TECFSC B 5. CI06 H IR E X%
i, HREIES 647 ho.
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AR ALK E 64 A7, FAPARI S AR ALAE U, RIARDLAREETT M AL AR S e
& FECRRIE 5

16.1.1.4  HLEBLAZ NS %473 (MHARTID)
P2 AR N o A (MHARTID) f76if T ACBR G A RE M2 4 g, H42 MARATID
AR AR R T 2R DS . CI06 1 H BTZ A e B 2 4 647 ho,

AR 64 £, ARSI B, RIARLES T AL S 5 B Uy
& SRR 5

16.1.2  PLES B i il o A A asdl

16.1.2.1 HLESERALZSIREH S (MSTATUS)

Pl B E A7 (MSTATUS) £ 1A B SN A R RS R R R, Efa)mh
WA 2hn . SR OB T A0 7 DR B B S o 25
AR 64 £, A SRS, BIEARILER D M & S 8ERA TR &

| =
I HI o

63 162 36/35 34/33 32

SD 0 SXL | UXL

Reset|0 0 2 2
31 25124 232212112019 {18 {1716 15i14 13i12 1110 98 | 7/6/54 32110

0 Vs [TSR[TwW XS FS MPP 0 |spp 0 o |MIE[ o |SIE| O

VM | SUM MPIE  SPIE
MXR  MPRV
Reset 0 ‘ 0 |0|0|0|0|0|0‘ 0 | 0 | 3 ‘ 0 |1|0|0|0|0|0‘0|0|0

Bl 16.1: PlasiNab B RS s (MSTATUS)

SIE-4 Jay g F b b i 1 fie ot :
o X4 SIE K 0 B, HHH P H WL
o X SIE 4 1 i), WP HWraRs

LAY reset 1HF, AP O FE PN B N AP BT OE 2 AEALBEERIE TR 55
FEFPIN P SPIE fY{H.

MIE- 4 ] BLEs B0 T i f e 4 :
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o 4 MIE Jy 0 i, HLaesrb ek
o 4 MIE 3 1 i, HLasiC a2t

LAY reset 15, AP AR B INTIN BEE S AEALBRARIE P TR A5 R P i B
A MPIE f{H.

SPIE-#Z yBER PR B v I i fi £ :
WAL T IRAFAL PRASTERE Z0 BB G P i h T SIE A2R1H -
LB veset [HF, FEALPRZHR I PIRTIR IS PRI B 1
MPIE-HLZHEE PR P e :
AL TORAFAL PRESHERL A B o W B MIE (7 H{H
GALRPE reset [§E, TEAPREHIR W P  H IS5AEF INBiEL 1.
SPP- -G B DR B FFBUIR A :
AL T ORAFAL PRESHERE R BB SN R AR IR 5 A7 BT RIS
o« 2 SPP 3y 27 b0O0 I, FRALFEERIEA S S AT RAL T Pt
o X4 SPP 3y 27 bO1 W, FIRALFRELFIEA SFH IS FET AL T i
ALY reset H 27 bOL,
MPP-PLETE PR SRR & :
AL T IRAFAL BRASAEN LA A S0 IR 25 R PP i AP BCIR s
« 24 MPP 3f 27 b00 B, FIRAEBIERIEA RIS LT HIAL T PR
o 24 MPP 3f 27 bO1 I, FIRAbBEEIEA S5 IS5 RL7 i Ab T 9T Pt
o 2 MPP 3y 27 b1l B}, FIRALBEIEARHEIRS R R THLEHE;
NI reset 27 bll,
FS-{F 5ioTR &L :
AT sCRZS O, T RASIWT R SCUIs A, & 57 BARAF TR UM AT
o 24 FS Jy 27 b00 B}, JEAPRICAET KHIRAS, BRI IZ A KA R 2 L AR 5

R

i o
o M FS 27 bOl W, ¥ BICA TR
e 24 FS K5 27 bl0 I}, JFAEITAT clean 5.
o M FS 27 bll i, FRPITAT dirty 5, REIF A Gl arfras g ool .
LW reset B 27 b00,
XS- e spoeAR &AL :
C906 AP FEHIT, [EEHN 0.
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MPRV- B R A :

o 2 MPRV=1 W}, M#EMF#ERIATIARSE MPP ARG AT AT

o 24 MPRV=0 I}, MBI RIAT I AR 24 B AL FRE T AL R AU A T I T
ALY reset EH 17 b0,
SUM- LV g P BGUF Uil U BB A7 42 ]

o 24 SUM=1 I}, PN BT, s, FAHFIRGEE 23 K AT ADT AR iC o 1 S R A
eacsiip

o 24 SUM=0 I}, B RN, s, FAHFTIEEE 3 KA T ATT FIARIC A P S 2 AL
WAFZS ]

AT Lk reset B 17 b0,
MXR- e VF s K Ui b il Al B0 P AE 28 1]
o X4 MXR=1 I, FeiFInEaE KT AR AT HRAT AT S04 RE AU A 25 A) o
o 24 MXR=0 I}, FVFINzEEsRIBETTFIFRIC A TR HE 10 1725 1] .
AL reset EHoH 17 1O,
TVM-KHEEAHN A7
o X TVM=1 i}, P RS STAP $EHi AP fFas A KT SFENCE 54, fil & 3Rk

4 S

o M TVM=0 i}, M PRI PARES STAP 5l 2 f7s VA M $hf 7 SFENCE $54-.
N4k reset BN 17 b0,
TW- i a54¢
b TW=1 I, PR BRI RIS S WL, BRIk 5.
2 TW=0 i}, HH P ERAHITIRIIFETE S WFL,
TSR-KiBk SRET
e 4 TSR=1 i}, WP BEIGT SRET 454, FPHEAREISS B,
o 4 TSR=0 I, AVFESH BT SRET f14-.
N4k reset BN 17 b0,
VS-KHpoeRE N
fgn 2R BRSO, FTDAKING bR SOOIy, SR B (R R A e 2470
e 2 VS 27 b00 I}, KEFICAT KEPIRES, HHITIR K EM X TS IRETE 5

Pt

13 o
o X VS g2’ b0l W, REFRITTATHIHLRE.
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e« 24 VS 5 2’ bl0 I}, KEEIGLT clean 3.
e X VS 2" bll i, KREHIUAET dirty &, RIREAFAAAIR B 2F iz ol .
VS fifE 0.
UXL-U AR
Hik, EEERZ 2, 387 URT, FAAa0iIEe 64bit,
SXL-S A AEa I
ik, [EEER 2, FoR1E S BT, aHFariIfivi g 64bit.
SD-{#ai. KEAY ERIC dirty RS
o 4 SD=1 i}, RWFEEEREEY RPITETE dirty RIS
o 2 SD=0 i, FKHNFEL. KEMY ERITLHEALTE dirty IRES.
i e reset BHH 17 b0,

16.1.2.2  HLEBLAALBIS 2 R e85 (MISA)

PLEBL AL B G 1 S A APt (MISA) F7fif 1 AbBRAR T SCHF 0 i - SR A5
AR 64 £, T SRR 3, BIRLEAAR D MR & S 8EREA R

| =P
JT o

C906 % HrMFe S 4E 5 h RV6AGC, XM MISA 2F/E# % i A 64 h8000_ 0000 0094 112d. H
RATRERNTE 22 RISC-V B XXRY (riscv-privileged).

C906 A ZHFEhASHLE MISA 2777t MR AF s A T SEIEA T A TRCR -
16.1.2.3 HLABA ST r3% (MEDELEG)
WL B R A B Ffrd: (MEDELEG) R RARHEIZ M 0 s e A i S e R S 0] ot

KR, MEDELEG {1 16 AR 2 3.9 SRR T B4R BB —— XU, AT AR S
G| BYLT P

AN 64 £, SAMEDN 647 hO. A 7S S ARG 55, BIARLE TG
e FEARAE ST .

16.1.2.4  BLEBEAPWiFES R % 472 (MIDELEG)

PR P e gz il 5 Aty (MIDELEG) W] DARFEZR M Pt b e 2 2 2 oA B o

AR 64 £, A SRS, RISy M & S E8ERA R &

| =
o
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63 32
0
Reset 0
31 1817116 19 18 7 6 5 4 i3 i2 i1 0
0 0 0 |0 |O 0 |0 |O
MOIE_DELEG SEIE_DELEG STIE_DELEG SSIE_DELEG
Reset 0 ‘0 ‘ 0 |0|0 |0 |0 |0 |0 |0 |0 |0 |0

Bl 16.2: HLEBLH TSR A4 (MIDELEG)

SSIE_ DELEG-#ZJI B 7P i

o 24 SSIE_DELEG=1 i}, RHIEZUN S EXHNT A W n] ATE AL PR BB G ik
AL

o 24 SSIE_DELEG=0 i}, FHHZUN BT i A REAE AL BRI 2 L AR iekd
H.

IS reset B 17 b0,
STIE_DELEG-& ] B v Hnt s e

o 4 STIE DELEG=1 i}, FRHEZN AT IS Wl ATE AL Fas i e 2 2 9T s
A AREE.

X4 STIE DELEG=0 I}, RIS PRt & b b R AETE AL BEGR U I P a5 1
JUBLI

e reset B4 17 bO,
SEIE_DELEG-# 4 /B e

o 4 SEIE_DELEG=1 i, FKHIZH PO b Wl DAYE AR BE e e 2 21 G Pt
NAbE

o 4 SEIE_DELEG=0 I}, KGN PO b b 2 REFE AL BE 83 U B AL &R wiesk
.

ZAT W reset HoH 17 b0,
MOIE_ DELEG- V¥ ¥ yc S 8 ds i b
o 24 MOIE DELEG=1 i}, FMERE I SRICE (T8 8T mT ATE AL PR 1 P2 21
P PR B .

o 2 MOIE_DELEG=0 I, ZKHIPEREM I BT 4oasiit ) o i A RETEAL PRES DI e B L%
BN AL P

NI LWL reset EoH 17 b0,
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16.1.2.5 PLAB P el 72y (MIE)

PLE B W S RE T A A (MIE) JH TSGR R A fERERIBR . X AP aR A2 64 fir,
WA R E IR T35, BIARLE Ty M & S ECRASR R

63 32
0
Reset 0
31 18117116 12111101 9148 17 6 (5 i4 i3 2 i1 10
0 0 0 0 0 0 0 0
MOIE I‘\J‘IEIE SEIE MTIE LSTIE LMSIE \»SSIE
Reset 0 | 0 | 0 | 0 ‘D |D |D |D |D |D |D |0 |0

Al 16.3: Pl b fERE Sl 2rfrae (MIE)

SSIE- &R T Bk b i i fig 4 :

o 4 SEIE 3§ 0 i, @ B HA T SMER IR LG BE -

o 2 SEIE 3 1 i, M FBEARPESMR T Bra fE «
LA reset E2H 17 b0,
MSTE-BLES BBk P11 i fr o

o 24 MSIE 34 0 B, HLEBH BRI AE

o 24 MSIE 24 1 i), HLE Bt wria bt .
ALLWE reset FH 17 b0,
STIE- My BT 2P il e :

o 24 STIE 3y 0 I, G RIS TR LG BE -

o X4 STIE 3y 1, G BT IS IS da BE -
HALLHE reset FH 17 bO,
MTTE-HLES B Vi 28 P I st g £ :

o 2 MTIE 2y 0 B, HUEBETH I bR A aE -

o 2 MTIE Sy 1 i, HLEBETHI s bWl aa aE -
LAY reset B2 17 b0,

SEIE- g BEASMB P il e £ :
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o 4 SEIE 3 0 I, @M AN PR IR RE -

e 4 SEIE 34 1 i}, #ZJH BN Wl iR fE -
AL reset B 17 b0,
MEIE-HLES BRI I i i i i -

o+ 2 MEIE 3 0 B, HLEEESMBA R IR GE .

« 24 MEIE 34 1 B}, HLESMR B he .
AL reset EH 17 b0,
MOIE-PE: G W 3 A e DL B VB i by v B e e o -

X4 MOIE 4 0 i, HLEATEodei b PR 16 e .

« X MOIE 2y 1 i}, HLEBiTEodei o Wrn e .
AL L4 veset B4 17 b0,

16.1.2.6 PLESEL N B IEHE % EE (MTVEC)

Pl S EAL A (MTVEC) T RCE R s FE P i A H ik
A AR 64 £, T SRR LAY, BIRLAAR D MR & 2 8EREA R

B Al
FFH o

63 2 10

Base

Mode

Reset 0 0

B 16.4: Pl m k7 frds (MTVEC)

BASE-[a] i JEHEfL :

RN T S RS R A D Mk = 37 47, JFUERIEPEE 27 00 Bl 55 S ik 45 AR
FFEA L

T2 reset B3 627 hO,
MODE-Jii] & A FBEA AL :
o 4 MODE[1:0] 2y 2° b00 B, S#AIHKrARS — 6 BASE MuhkA/E A5 A K Hutk .

« 24 MODE[1:0] 34 2’ b0l B}, S BASE #ihlfE R A D HbhE, Sk BASE +
4*Exception Code,

ZANL 2 reset BN 27 b00,
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16.1.2.7 PLABLRVHEER ViRIE AL % /¢4 (MCOUNTEREN)

DL T B2 A A7 (MCOUNTEREN), i 4GB T P 13 my A I et

16.1.3  HLATEGR S i Ab B A7 An 4l
16.1.3.1 HLABA SR B & 0 % ¢ (MSCRATCH)

HUHLE L S i B # S Ay (MSCRATCH) J T AL BREAE 57 3 M 55 PP b s (I Kt . —
J AP DA A bR SCaS A A EHE .

AR 64 AL, FFAFar SRR, BIARLER D M & S EERA R &

| =P
FEHI o

16.1.3.2 HLABIASRWHRARYF B 528 (MEPC)

Plesti B R P s (MEPC) JH T AR e M S e 55 e 177 18 1 Pl 22000 o g R o T it (.
(P PC fif). €906 ¥ RVC #5444, MEPC KIfEDA 16 fisexiss, Sl .

AR 64 £, TSRS, RISy M & S AT &

BEL Rl
JT o

16.1.3.3 PLABR Sk % ¢35 (MCAUSE)

DL R A ey (MCAUSE) TR A W M e S S, TR IS R
Hh AL RS B

AR 64 AL, FFAFar SRR, BIERILER D M & S E8ERA R &

| =/
JT o

63 62 5i4 0

I— Interrupt Exception code 4

Reset [0] 0 [ o

Bl 16.5: e Sk i Ay (MCAUSE)

Interrupt-HWrkiid i
o 4 Interrupt {724 0 B}, Faflk SEIISRIEAE W, Exception Code % W & fHHT .
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o 24 Interrupt fiily 1 W, FORAFHEIRIEZ W, Exception Code 4 I T #HT .
e reset B4 17 b0,
Exception Code-F4 S :

AEAL PRAS R B 57 B R T, ISR N R RS, RIS SE L 3.9 A&y
AL

L reset BN 57 b0,

W

16.1.3.4  PLEBAPWI SRR AN A (MIP)

PLE T BF RS a7 as (MIP) TR AL PRES B A RpIRAS . Y 4EHRas Hh B b i ek 7 BT )
PR DLI, MIP 577 R B 2 B A

RAFRIAL I 64 7, ARPLEEITT M & R EARAIR O H .

63 32
0
Reset 0
31 18 17 16 15 12111110 9:8 7 6 5 14 13 12 11 0
0 | | | 0 0 0 0 0 0 0
MOIP  MCIP MLP SEIP MTIP STIp MLIP Ssip
Reset 0 lololololo]o]o]olo][o]o]a

[l 16.6: HLASELA ISRk fids (MIP)

SSIP- G ;BB AP T 5 A

o 4 SSIP 54 0 I, ALHAS Y FIBCA AT 5 FpIRaS A SUT FRECEAE il

o 29 SSIP Oy 1 i}, ARPEERYHTA AT AR IRES RSN B Rl
BN reset EH 17 b0, PiTFABR AL ] 3
MSIP-HLES BRI FE AL :

o 2 MSIP 2y O B, ARPHERYHISOA AT SRRSO HLA A ik

o 2 MSIP Oy 1 i, AbPRERYHIA AT RIS LA AR T
B2k reset FO 17 b0, TR AL HEE.
STIP- ]y BEATHIF S P T 550 :

o 4 STIP Jy O W, ACBEERYHTSA AT SRR PN P kg T
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o 4 STIP Oy 1}, ARSHESA A4 A T FRRAS I RS PO b 23 7
VT2 reset N 17 b0, PRI T 55,
MTTP-HL25 BER 25 P I A
o 4 MTIP 3 O I, ALTRZMHIEA A T4 PR AR LA 25 4 7.
o 4 MTIP Sy 1B, ALFRAM A AL T4 HRIAS 0 BLA R TN 28T
VLA reset B 17 b0, PR HLEREES His
SEIP- i/l BRI I A
o % SEIP 3 0 [, ALIRARYBTA AT FRRAS ORI P B 7.
o % SEIP 3 11, ACTRE Y HIA AL TS HPREATRIUN Pt oo
V400 reset B 17 b0, WA LB T 5
MEIP-ApM [ 35443 :
o 24 MEIP 3 0 I, AT A A T4 RPRAS O HLES LR AR .
o 4 MEIP Jy 1, ARSHES A4 A A FRRAIOLEBLR AL 7.
BN S reset BN 17 b0, PFIIRURALEI Hi.
MOTP-HLA B TP RS e e T 0
o 4 MOIP 3 0 I, AEFRESHIEA A T FRRA LA BT 7.
o 24 MOTP 3y 1 I, AbFRES P4 A T4 HRRAS LA LR Bt o
P2 reset B 17 b0, HiRAURA LA HLis

16.1.4  HLATESXNAFIRI A # 2 4l

WL 7 ORI AT A7 AL A1 AR BT AT R PR 422 A A A7

16.1.4.1  PLESESR MM ERPECE %4728 (PMPCFG)
LB B N AR LB 2 s (PMPCFG) I THC B WP A U A RR . bk PE AR
AR R 64 07, A7 SRR BB T i, Bl AEPLE o & S EEEE RS
S
BIRERESEZ RN AR EEFHE (PMPCFG) .

16.1.4.2  BLEBEAWBELN A HIHE %5 473 (PMPADDR)

LB B NP HbhE 27 /7y (PMPADDR) JIFBCEABE A7 R I ik X1
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WA RO RCICIE 64 30, APEPRBHOBES AURZOUARNEATT IS, EDARBLARBI VT AR BB &
5

BRERESHEME N ARt F 4% (PMPADDR) .
16.1.5 HLASBLRT By o5 a4l

ML BT A A AR TR I I s, T a7 s T RS B R i E R, A
T kN BT P
16.1.5.1 HLEESAJENI R (MCYCLE)

PLAEE BIHEES (MCYCLE) TR AL B C 2 P TIOR8, MAC B8 b T HATIRES (B
PARIFERES) T, MCYCLE ZFfeanl RTEEN AT A 8, IR gt e (4

PLATSECRIIT T s 64 A, AR 20 reset 1535

HIKEEWSE Ftas o

16.1.5.2  HLABABKS AL (MINSTRET)

PLarEUR IR 01 4ds (MINSTRET) I FAFfiab FEER C 2R RAYHE 4L, MINSTRET ZFf748 2 1E
FEARAR IR ARGTRL, BTN PATHIHE S A S A% TR AR

BRI TR A 64 17, IBRIRTHEER B reset 152,
ARERESE F It .
16.1.5.3 HURER MR (MHPMCOUNTERN)

Pl it gy (MHPMCOUNTERD) JH X140
FTH R A 64 L, FHITEER S reset TEE.
BRFERESE F IS

16.1.6  BLATEEA THE7s Il B o AR v 4l

P RS e B A A T L B R e e T O R

16.1.6.1 HLEEA kR (MHPMEVENT)

Bl L 2T 25 i B & A2 #F  (MHPMEVENTn) T 45 AL 25 85 2 35 148 7 £ 2% 38 51+ S5 1,
MHPMEVENT3-17 il MHPMCOUNTERS3-17 ——%} . #£ C906 1, &IF{fitEies HAextF o Fipkik
rit#, Ak, MHPMEVENT3-17 85 A48 & HUH
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PRI 64 O, FFEFEAR 2P reset i

ARG EESE BB X i iz F 4% (MHPMCR) .

16.1.7  BLES B BES RIAIR &b e a5 A ds 4l

C906 X AbBRESFLARSY e T T frae, W& VAP RS e fids (MXSTATUS) . Hlassiz{
REPFE RS e gy (MHCR) | ALE LU HE R A4S (MCOR) | MLasi Xt E S e ds (MHINT) |
PLasti S AL R 27 7% (MRVBR) o HLESET R S RE SR AL A7 (MCOUNTERWEN) | #l
e BT R P BT RE AT A7 (MCOUNTERINTEN) | HL@S B AR R b AR v 25 A s
(MCOUNTEROF ).,

16.1.7.1 HLBEAY RIRAHFHER (MXSTATUS)

PLEHA Y RS A s (MXSTATUS) f76f 7 AL B 24 1 B AL RSN CO06 4 R RETT KA
HAATRINOZ 64 A7, FAraem SRR AR S , AR R & S 8RR &

B Al
FEHIo

31 3029 23 22121120 19 {18 17 {16 |15 1413 12 11{10 9
PM 0 0 |o 0 0
THEADISAEE — PMDS —— PVDU
MAEE ———PMDM
MHRD PMP4K
CLINTEE —UCME MM
Reset| 3 0 |1|0|0|0|0|0|0|1|0|0|0|0|0|0|0| 0

& 16.7: Hlasi Ay RS H frd: (MXSTATUS)

PMDU- ] b Aobk e ol v i e :
« 2 PMDU 2y 0 i, PR AviEaeit s it 4.
« 2 PMDU Oy 1 i, AP EE IR s 4L
AP reset EH 17 b0,
PMDS- 1  JTBPE g W B - Bt fg for -
o 24 PMDS 2y 0 i, 8 PR AR T
o« 2 PMDS Jy 1 i, @M PR SRR T R T AL
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PMDM-HLES B PE Gl 0 V-8 hl R :
« 24 PMDM % 0 Bf, HLEHEAT RvFdkRe 4.
o 24 PMDM Ny 1 B}, BT 45 LR TR AL
ALY reset B 17 b0,
PMP4K-PMP f5/VRi P :
C906 i H ks PMP /RIS 4K, RZIZLLH 0 .
ALY reset B 17 b0,
MM-{E% 5 Ui Il fg A -
o 2 MM g 0 B, ASCFFAEX T, JEXFEUT R A AR T R
o MMM Ry 1B, SRR, BECRAEERAE TR .
ek reset BN 17 bl,
UCME-U ZHii§ iE cache $54:
« Y UCME 3} 0 I, HPBEAUREPATY I cache BAEHES, 7 AARESR L 7 -
« 4 UCME 4 1 i, Fl Pt ] AT e DCACHE.CIVA /DCACHE.CVA /ICACHE.IVA
54
BALEPE reset B 17 b0,
CLINTEE-CLINT PHbS /8 b ik 21 ™ s e :
4 CLINTEE 3 0 f}, CLINT S (##ag0 i P oh At 2 b R 2l .
24 CLINTEE 3} 1 i}, CLINT S 2 H P4 b Wit 28 b i m] ARl R o
ek reset EH 17 b0,
MHRD-3G BRI :
o 24 MHRD 2} 0 B, TLB §t)5, M1FeE i mim.
o« 24 MHRD %y 1 i, TLB ARG, AR IEF (R R,
ZAI P, reset By 17 b0,
MAEE-§"J MMU Hihl gt :
o 24 MAEE 4 0 B, Ay MMU Huhit /@
o X4 MAEE 5 1 B, MMU [¥J pte s EHUIE @ MEAL, P AT DATC & 00T g ikl Ja 14
ALY reset B 17 b0,
THEADISAEE-{ifigh 54 4k

« 34 THEADISAEE 5 0 i}, $AfT C906 4" 5 PREAh A ARk 4 579
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+ 4 THEADISAEE Jy 1 i, JRAEHHAT CI06 #1454 .
PRI L reset Ny 17 b0,
PM-AbBIZS AL R BE X :

o X4 PM=2" b00 I, ALY FALEEHEIT7E ] .

o« 4 PM=2" b0l if, FAEYHIAEBZHEITIERMGUH Pt

o« X4 PM=2" bll if, FAEYHIAEIEHEITAENLEE.
L2k reset Eh 27 bll,

16.1.7.2  PLABLABIMFAC % /748 (MHCR)

PLaARE PRI B 2P gy (MHCR) P XA SRR e TIC S, LG PEREFITIAE -
AR E 64 £, FFAFa SRR LA, BIEARLEAR D M & S E8ERA R &

| =P
JT o

63 32
0
Reset 0
31 8 (7 6 5 {4 i3 2 1 {0
0 0 RS [WB|WA| DE| IE
\
‘ BTB
WBR BPE
Reset 0 |0|0|0|0|0|0|0|0|0

K 16.8: PLavil (i B A e gy (MHCR)

IE-Icache f#ifigfir:
o Y4 TE=0 i, Icache %];
o Y4 IE=1 B}, Icache ¥TFF.
LY reset B R 17 bO,
DE-Dcache flifigfii:
e 24 DE=0 i}, Dcache JM];
e 24 DE=1 i}, Dcache FJ7FT.
NI reset B 17 b0,
WA- A7 G5 Bl e B :

o M4 WA=0 i}, ¥ 57l write non-allocate Fz;
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o M WA= I}, B S N write allocate FEz,

AL reset EHoA 17 b0,

WB- i A7 55l B ELA :

o 2 WB=0 Itf, w8yl write through i,

o X4 WB=1 i}, HIEmHEEFN write back i,
C906 H 374§ write back #i,, WB BEE RN 1.

RS- Hluhik iR Il A 3¢ ¥ <

o 2 RS=0 H}, sRIAER M

o 2 RS=1 M}, SREFIFIH.
BN reset EH 17 b0,
BPE- ft i Filp % v 0 :

o 24 BPE=0 Itf, Fiilskis <M ;

o 4 BPE=1 i}, FMBkELTFE.
AT Lk reset B4 17 b0,
BTB-4%y 3 H b Hi I fig £ :

o 24 BTB=0 I, 43¢ H AR 0 .

o 24 BTB=1 i, 703 HARHITE-
HALLWE reset B 17 b0,
WBR-E5EK te i fef :

o 24 WBR=0 W}, N ZFFEREE .

« 4 WBR=1 i}, SRER M.
C906 H WBR [ H 1.

AR 2 A ds (MCOR)  JH T 0 e i e AE A 3 ST R (A TR 4R A

16.1.7.3 PLABABITHEME /72 (MCOR)

AR E 64 £, FFAFar iSRRG, BIEARLEAR D M & S EERA R &

| =P
FEHIo

CACHESEL- 5 i ff e B it

« 24 CACHE_SEL=2 b0l i}, ¥EH44

/7\\

R GAT
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63 32
0
Reset 0
31 18 171161 15 65 14 13 201 0
0 0 0
BTB_INV———————— BHT_INV CLRJ INV CACHESEL
Reset 0 |0|0 | 0 |0|0| 0 | 0

Bl 16.9: HLas RS frds (MCOR)

o 24 CACHE_SEL=2’ b10 i, i&hE sz
o 4 CACHE_SEL=2" bll i}, 3454 MK A7
WAk reset ER 27 b00,
INV- S A o b B B A :
o M INV=0 B}, msZArRIESATIERICERAE
o Y INV=1 i}, HEZEAFIETEIAT TR AR
ALY reset B 17 b0,
CLR- i i EE A7 A I Bk 5 ¥ A3 :
o %4 CLR=0 i}, @lZEgbnic WIEIRTUR S5 8 54
o X4 CLR=1 i}, mlArpihnic WAL RN 58 ok
PR A reset FH 17 b0,
BHT_INV-BHT Jeak i i :
o 4 BHT INV=0 B, 4337 0RNIERARIET TR
o 2 BHT INV=1 i}, 437 8RNI T AL .
N4k reset BN 17 b0,
BTB_INV-BTB JG % B
« 4 BTB_INV=0 i, 433 HARZhaE A mE0E A HEA T UE
« Y BTB_INV=1 i, 43 HFrZnh & WrEd et sk,
ALY reset B 17 b0,

AT TERA ARG HE R IR, AE SRR E R, ERRAESS T, 3 0.
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16.1.7.4 PR Ba a8 (MHINT)

DL U A e ds (MHINT) Ji TR A7 2 RO seIT Xz il .
ALK 64 £, FAa SRS, BIERILER D M & S E8ERA TR &

EL Al
FJFH o

63
0
Reset 0
31 14 13:i12 11i{10{ 9 8 i7 504 3,2i1 0
0 D_DIS 0 0 0 AMR 0
IWPE IPLD DPLD
Reset 0 | 2 | 0 |O|O|O|O|O|O|O| 0

[l 16.10: Hlasi kB fAds (MHINT)

DPLD-DCACHE Filltffifiefy :
« 24 DPLD 3} 0 i, DCACHE Filjt4 1 ;
e 4 DPLD 4 1 i, DCACHE FilUT /.
PN Lk reset R 17 b0,
AMR-L1 DCache %45y Bisems H 25 fe i :
o X AMR 24 0 I}, 57y BCoRms i 7 i b i) B a ik WA BesE s

o X4 AMR 5 1 B, FEHINIELL 3 [T EAER S 2B S AR R EAR TR S A
L1 Cache;

o 4 AMR 4 2 i}, FEHIIELE 64 KEATATIITEE BRI S S e ik T EAR TS A
L1 Cache;

o 2 AMR Wy 3 B, TEHILESE 128 FEAFA T IRAE I 5 SE e SE il AF IR B ER T3S
A L1 Cache,

ZA 28k reset Bl 27 b0,
IPLD-ICACHE Filitffififir
« % IPLD 3% 0 B, ICACHE Flt %
« 4 IPLD % 1 i}, ICACHE FilUT.

LS reset Bl 17 b0,
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IWPE-ICACHE % il {di fi o :
o X IWPE Jy 0 i}, ICACHE B 5 P4 ;
« X IWPE % 1 &}, ICACHE F&HiMFF e o
i reset FH 17 b0,
D_ DIS-DCACHE Wil ZE {118 ht:
« 24 DPLD Jy 0 B}, Tl 2 5984747
o 24 DPLD i 1 I}, T 4 J55474T
« X4 DPLD Jy 2 i}, T 8 247475
o X4 DPLD ¥y 3 i}, Wil 16 5447
ALY reset EoRy 27 10,

16.1.7.5 PLABLAKZ i gnk% 4¢3 (MRVBR)

P A i s (MRVBR) JHRGRAFE L5 il B Bk«
RAAFARIAL R 64 £, FFAFa SRR, BIEARLEAR D M & S EERA R &

| =/
FEHI o

63 40} 39

Reset vector base

Reset]

0

Kl 16.11: Hlastist A or a2 (MRVBR)

Reset vector base-5 i3l :

KAAFAHIME SoC REMEMEE A CI06 ML M JeishHutl, HLEEEtE sk,

16.1.7.6 HLABA B SRR % ¢% (MCOUNTERWEN)

WL BT R 5 MR A7y (MCOUNTERWEN), T RGN P02 75 v AE LA

A BB & A4y SHPMCOUNTERD 4.

AR E 64 £, FFAFar ISR PLAET S, BIEARILEAR D M & S EERA R &

B s
FFH o

o 24 MCOUNTERWEN.bit[n] & 1 i}, fRiF@RgH AT Ex Y. SHPMCOUNTERD, SIN-

STRET. SCYCLE Z5f74y;
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63 32
Reset 0
3130 129 6 siaj3i2i1]0
IR]0O]|CY
HPM30 HPNLS
HPM31 HPM4 HPM3
Reset| 0] 0] 0] 0 [o]o]o]o]o]o

B 16.12: I PSS EREF rds (MCOUNTERWEN)

« 4 MCOUNTERWEN.bit[n] 24 0 B}, AAFHEHEH F BT EX Y. SHPMCOUNTERD,
SINSTERT. SCYCLE Z#frds, 04 JEETE2 4 .

16.1.7.7 ML I P W% E% (MCOUNTERINTEN)

DA b e 7 A7 a4 (MCOUNTERINTEN), i T EREA S AF TR ki Hh 72 v

AN AR 64 ff, ARG R SPIEE T 525, BIEPLE T R 2 S8R E R 4
T, FEEE AR X TR E B F 4% (MCOUNTERWEN) .,

16.1.7.8  PLABL BB Lk bRE% ¢4 (MCOUNTEROF)

P T B s ARy #4748 (MCOUNTEROF ), HI THRn&HF e Sk E T Ll .
RAAFASINLZ 64 17, FFAFaRi SRR @IS, BEHENLE T a2 S 28dEE 184
SR RGP AR A N B A P,
16.1.7.9 PLEFEASb b S0 54728 (MAPBADDR)

AR TARIR PLIC S8 NHBTE APB B4 BIE AR Bl m 13 7, &tk SoC &Rl
C906 WHEE , ZAFFFarhi N 64 i, HlLEB L.

63 4039 2726 0
0 APBADDR_HIGH13 0

P 16.13: HLEsBisMa bl S A 2774 (MAPBADDR)

16.1.8 HLaskiX Cache Uikl 5 {74l

PLastis Cache {54 A A4 T BB L1 mEZAFHNE, ETXimE g il
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16.1.8.1 HLE$KEIX, Cache $#548 %488 (MCINS)

Pl Cache 5477 f74% (MCINS) JiI T 1] L1 e G fr S B K o
ALK 64 £, FAa SRS, BIEARLER D M & S EERA TR &

EL Al
JFH o

63 1 0

Reset 0 0

& 16.14: HLAsEIR Cache 5425778 (MCINS)

R-Cache #:ijjln] :
o MR N0, AL Cache FiEK;
« ¥ RN 1K, KifL Cache K.
B Sk reset Bl 17 b0,

16.1.8.2 HLZSEIX Cache i #E 515723 (MCINDEX)

Hlial Cache P5HZRGIF7f74s (MCINDEX) I TRCE LR TIFIAY Cache (E(FH.
ALK 64 £, FFAa SRS, BIERILER D M & S EERA TR &

BEL Al
FFH o

63 32

Reset 0

31 28|27 25124 21120 17 |16 0
RID - WAY WAY INDEX
Reset] 0 0 0 0 0

B 16.15: HLastisl Cache P ERT|aF 74 (MCINDEX)

RID-RAM Ffiifir:
FRTiE RAM {58
« % RID 2} 0 i}, FIRPjAIA2 ICACHE TAG RAM,
« 24 RID 3} 1 B}, FRIANE ICACHE DATA RAM.,
o 24 RID 3 2 i}, FRIANE DCACHE TAG RAM.,
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« 34 RID % 3 i, FRViHEE DCACHE DATA RAM.
NI 2 reset Bk 47 b0,
WAY-Cache {5 5.:
R RAM 51 i B0 B 7L -
NI 2 reset Bk 47 b0,
INDEX-Cache #5]:
67 RAM PR RGIACEEE . R IR %5 A
X data array, FEUCEEH 16 5, index BT S Z0EA% 4 7.
%FF tag array, C906 cacheline K/NK 64 F7, index [ I & 208K 6 (i,

AL reset HoA 217 b0,

16.1.8.3 HLEBIA Cache B /i% (MCDATAO/1)

PLEE Cache $ili?rfidy (MCDATAO/1) MFHCREH L1 R Z AT IR .
AR E 64 £, FFAFar SRS, BIEARILER D M & S EERA R &

| =P
FEHIo

63 0
DATA
Reset 0

[l 16.16: Hlaftisl Cache JjH %7 fids (MCDATA)

% 16.1: LAl Cache JiFEHE A fids 5 RAM JERURIRY X 5
RAM il CDATA W%
ICACHE TAG | CDATAO0[39:12): TAG
CDATAO[0]: VALID
ICACHE DATA | CDATAL: DATA[127:64]
CDATAO: DATA[63:0]
DCACHE TAG CDATAO0[39:12]: TAG
CDATAO[2]: DIRTY
CDATAO[0]: VALID
DCACHE DATA | CDATAL: DATA[127:64]
CDATAO: DATA[63:0]
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16.1.9  PLES B ARPIES W5 95 (i s dl
16.1.9.1 ML BRI S5 728 (MCPUID)
LA AL PR AR AL 5 277 a8 (MCPUID) fifif TALBRER VS5 B, HAE AME ™= A B e sy 73k

B SO, T HAHR A, B ESEIR MCPUID ZREl DBRIE & 7 AR R I e T2 %
CO06 FOF=A 5L, A B 77 B,

31 28127 26125 22121 18 117 &7 3i2 0
index0 arch family class model isa revision Version
31 28127 24i23 1817 1211 0
index1 Revision Sub Revision Patch Product ID
31 28127 24:23 20{19 {18 |17 16 {15
index2 BUSO BUS1 - coprocessor
INTC LcTim
31 2827 2524 2221 1918 16 {15 1211 8i7 4i3 0
index3 - ibp btb bht dspm ispm dcache icache
31 28127 26125 24123 22:21 20i19 1817 16i15 1211 817 65 43 0
index4 - L2 Cache size
| Cache way info — I_
L2 Cache way info L2 Cache ECC

| Cache line size

|| Cache ECC D Cache ECC ]
D Cache way info D Cache line size L2 Cache line size
31 2827 3 42 0
index5 - corenum
slavelF
31 2827 11 87 4i3 0
indexé - MMU TLB | Mgu zone size [Mgu zone num

Lk CPU #yIAfCHAR ) DebugServer FEIEZAL L8k CPU HE A I & H 2l L F BTl 7
ITEIH RPN PR

16.2  Fifsk C-2 Iy BT A7 a8

B PR i A A7 A FR I RE 7 - B PR I B A A AL, PN PR A B AT A
fedl BN PR A A e 2 BN P U B SR R ARES Y e A A g 4L U sl MMU
PIar AL

www.t-head.cn 311



o BSE C Bl e @ SEsLE

16.2.1 HPIN BB A A dl

2 A PP BT R R R B, BRSSP P R R RO A A
AT 5w T

16.2.1.1 WP BGULBLSHR & ¢4 (SSTATUS)
G P EAL PREIR S A7 ds (SSTATUS) fif 7 AR BEEAEEZM BT RS AR R E B, f4
ERTWARAL. FHERE PRI, 5 R AR, 2 MSTATUS (R B .

RFAFARIAL R 64 AL, TP SRR ALAE A GO P 55, PR & 2
FERIE T

63 |62 36{35 3433 32
SD 0 0 | uxt
Reset|0 0 2 2
31 25124 2312202120019 /1817016 1514 13)12 11010 98 65 lalzlalilo
0 VS o000 0 XS FS 0 0 SPP 0 0|0|0|SE|O
l'\v"l)ﬂ;{J LSUM S||3\E
Reset 0 | o JoloJoloJolo] o [ o [ 3 ] o [1]olo]olo]o]o]o]o

 16.17: B IR PSSR S A A ds (SSTATUS)

HAARERESEMZ XL EREF A% (MSTATUS)

16.2.1.2 @B iR A A7 2y (SIE)

FEGUN PR W S RE T 2 Aras  (SIE) TR [ rh W S B G RE AN TR 1, 2 MIE AYFRMBR S
AR ALK 64 AL, TSR NRS , PN PR 5, YU RIS
Rt MIDELEG Ry figksE, PR & 2 EERAR O 7 H .

63 2
0
Reset 0
31 1817 |16 1009 |8 7 654321l
0 0 ofo]o o]o]o 0
voe—————_| e she e
Reset 0 [o o | 0 [o[o]o]o][o]o]lo]lo]o]o]o]o

P 16.18: FALH Pk Hr b R il A7 745 (SIE)

312
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Sl HSE C B (@ FLF
BEERESEMERX P i ieds 4 F 4% (MIE)

16.2.1.3 M BERn e 43 (STVEC)

RGN P L gy (STVEC) M TRCE M S5 AP I A Dk, 76 5 A b e e 2t
BRI PR AL BRI

SFAFAIINZ 64 {7, A7 s BRI AR TS, Py i & 2

T

63 2110
Base

Reset 0 | 0

I 16.19: M R AL Ay (STVEC)

HIKEEESENE R S ANT A5 (MTVEC) o BRI & I

16.2.1.4 WG/ BRVHEE Uil L% 44 (SCOUNTEREN)

RHG TR VA s (SCOUNTEREN), A T HAUH P2 5 nl AT A PR
BREE, WESERBA P Xt Ry PR F 4% (SCOUNTEREN) .

16.2.2  EZ B SR B A7 2 4l
16.2.2.1 MBS Bon 2 6 % f¢ 2 (SSCRATCH)

G PR i Bl 5 1 A 7 (SSCRATCH) 1AL BRGHE 57 5 M 55 e v 48 it it . —
FBOHI AAF AR AR PR TR SCES TR A LR EHE

HAATRRINLOZ 64 A7, T raei S SR OB PR3, M PR R & 80k

S

16.2.2.2 W B SHREAE I 473 (SEPC)
P PR e IR T s (SEPC) T AR R 7 A S I 95 R PRt I AR PP e (. (D
PC ff). C906 3#F RVC 544, SEPC IfHPA 16 fLFEXf5%, iR h=E.

AR 64 £, TS ARSI GO PR 35, PR & S 2
E| VS PR
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16.2.2.3 @GBS gk % ¢ 3: (SCAUSE)
RGP B PR A7y (SCAUSE) TR i m i ORI S, TR A o7
P27 AL BN B 4«

AR AL 64 AL, FFAFA I S ARG ALA S A I P 525, PR & 5
HAREIR O

16.2.2.4  WEN B TRERRR &5 225 (SIP)
RGN PP WA RS AR (SIP) T RAFAL AR Fh A FRRAS . 24 Ab TR Hh B v T oo
BRI DL, STP 23 7 R R 37 S Ao

AR AL 64 £, FAAaiE SRR AT 3, BN PR, SR M MIDE-
LEG X MAigeE, WPy s REARAE 7.

63 32

0

Reset 0
31 18/17 116 10i9 18 {7 16 i5 14 13 {2 i1 {0
0 0 ofo]o ofo]o 0

]

MOIP s&‘w 5T|IP SS|IP
Reset 0 [o Jo | 0 [o]o]Jolo]o]Jolo]o]o]o]o]o

Bl 16.20: g B P W AE RIS A A (SIP)

16.2.2.5 MBS RN 72 (STVAL)

RPN PR R N A (STVAL) T BRAF A R M e RS IR N, TAE ST 5 s R
H AR B

AR 64 £, A SRR VAR PN P 55, PR & S 2L
E| =S

16.2.3  HZ B Fe i A7 3 4l

RGBT, TRV REMAAF 2 YU BB AR frds (SATP) T4 MMU #
JURIREAC DI A 1 [l SECRE L AR5

16.2.3.1 M R b4 7% (SATP)

Mo
N

FGH BB Ar A7y (SATP) JF4hl MMU STy . 8 0[] EORE b AT BER

o

www.t-head.cn 314



B Wk C B @ T8

RFAFARAL R 64 AL, FAFA IS AGEALA S A GO P 525, PR & 2
E| VS RS

HAKE BiE 5% MMU skt 5 5% (SATP) .

16.2.4 MG BGUALBRER PR RAR & e 35 A2 an 4l
16.2.4.1 B PEEAY REH 1785 (SXSTATUS)

Y PP RS rds (SXSTATUS) ALY RESH g (MXSTATUS) HIBRSS

LI IIAL SR 64 07, AR E BRI S, BT PR 2, MM/PMDS/PMDU
fir%, HPEXUINSSEERER S REANE, APy aSS8ERER S RE.
B EEESZEMERAY BRAFHEE (MXSTATUS)

16.2.4.2 WP BB ¢35 (SHCR)

G PR PR R 27 7% (SHCR) 2L (2 H Zrfrdy (MHCR) BB .

AR E 64 £, FFAFa SRRSO PR, BT &5
HAREIR S 7R

BERGFEEESE NS i F 4% (MHCR)

16.2.4.3 EZ) B BRI P ERE % £ 25 (SCOUNTERINTEN)

RGN PR R T RE A Ay (SCOUNTERINTEN) J@ ALl R T4k i th o b
flifE2ifFas (MCOUNTERINTEN) fyikif. BARERESE FiHHE .

AR IO 64 AL, PAAFar SRR @GRS, B P 3, P&
SEARAR L R .

24 MCOUNTERWEN.bit[n] 2 0 B, SCOUNTERINTEN.bit[n] i 0, 5L 24 MCOUNTER-

WEN.bit[n] 2 1 B}, SCOUNTERINTEN.bit[n] HE£%. SCOUNTERINTEN.bit[n] 34 1 i}, %} SHPM-
COUNTERn. SCYCLE. SINSTRET 1% b Wi G 6e .

16.2.4.4 WP BERSHE Lz baTE% 2% (SCOUNTEROF)
RGN PR B ARy (SCOUNTEROF) Je WLl Se i s Bt AR vy
# (MCOUNTEROF) mymest, HAKEEISH Fitins .

AR AL 64 A7, TS AGEALA A IO P 55, PR & 2
PERIE S

www.t-head.cn 315



B Wk C B @ T8

24 MCOUNTERWEN.bit[n] 24 1 i}, SCOUNTEROF.bit[n] /=% SHMPCOUNTERn., SCYCLE,
SINSTRET i14i%e 2 A =4 i th . 24 MCOUNTERWEN. bit[n] f 0 B}, #%% A P #izi SCOUN-
TEROF.bit[n] % 0, 3L,

16.2.4.5 WY BEAWI & (SCYCLE)

G PSR TS (SCYCLE) I TAEf LB as LA TR R 0%, M4 PR A T HATIRES
(EHEEIIFERE) T, SCYCLE F A7t AER: AT 0 B AL

JAIT R 64 0, JAHITRER S reset HE
HIRERIESH FHtas .
16.2.4.6 M EGUBRRHT AT (SINSTRET)

FEGH PGB ARSE 2 4 (SINSTRET) JFArfifdb Fias C 2B IR HE 24, SINSTRET Hfrdsss
FEREZR A BRI H 3G TR

BIAETHR N 64 £, IBRIE ST EAT YL reset 15,
BIERIESH Tt
16.2.4.7 @B B 5 (SHPMCOUNTERND)

YN P FE TR (SHPMCOUNTERn) @ HLa s i 4 (MHPMCOUNTERn) Bk
5t

HIRGEBESHF T4 o

16.3 Kk C-3 Wy BEAaiilvfrds
I PR AR BRI 4 S PR A AR L TP B B Al N
PR TR SR AT PR AL
16.3.1 P BEAF i il o 4724l
16.3.1.1 PRALHH RBURE A (FFLAGS)

PR R R BURASAE (FFLAGS) JMF A IR AF/Ea8 (FOSR) 5 BAUSMU, BLAKG R
BEEF SR REF /S (FCSR) .
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16.3.1.2 JFNEIES AR SR (FRM)

T aSH AR AAE (FRM) 297 mfE RS A4 (FCSR) 1y ARy, HixEEiES
% EIEEREFHE (FCSR)

16.3.1.3 {FEPRRE%SES (FCSR)

FRERARSHF S (FCSR) I THERITF A 7 R B AR
AR 64 7, RAFFAHT AR R A

63 32
Reset 0
L
31 8 7 5 i4 0
Roundi Accrued
ME:Z(f‘rr;f) Exceptions(fflags)
nv| pz] oF | ur| nx
Reset 0 [ o Jofolofofo

F 16.21: 37 S HRESF A4 (FCSR)

NX- IR 5 :

o 4 NX=0 i}, A LIAEHRE

o M NX=1#f, A B .
N4k reset BN 17 b0,
UF- F i 5 -

o 4 UF=0 I}, BA 7L R

o X UF=1 i, P s .
NI 4k reset R 17 b0,
OF- ki 5 :

o M OF=0 i, WA/ bt

o Y OF=1Hf, =il BT .
A2 reset EHH 17 b0,
DZ- 0 5%

o M4 DZ=0 B}, WA 0 35
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o Y DZ=1 1, AR 0 R,
N2k reset EHR 17 b0,
NV-JCR 8 50 -
o Y NV=0 i, BAHETREES
o X NV=1 i}, At ERCERIFECH -
WAL reset BN 17 bO.
RM-&ABIA:
o 2 RM=0 Hf, RNE &AM, [ B A
o 4 RM=1 i}, RTZ &AM, 17 0 HA;
+ Y RM=2 I}, RDN AR, mHILIFEN;
« 4 RM=3 i}, RUP &AM, MIETLIHFHEA;
o 2 RM=4 i}, RMM &AM, [5ITdH A
WAL reset EH 37 bO.
VXSAT-K it b :
VXSAT SRR AR B .
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