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1.1 e SRiaeiiR

JeBZRH LoongArch 2 —FiE 52 &1 B (Reduced Instruction Set Computing, f&i#x RISC)
NASHITE S RGN, ERESKEREE BRmEHEIIE, BRZEEESHRAEMNNERESF— B
TE%4, RH load/store Z&t4, RMXF load/store V5 R AVIAINTE, HEHESMIBRIEN RIS
AN R e R = e el VAR IE &

TR 5 R 32 SiAN 64 NP RRAR, HIFRN LA32 ZEF5F0 LA64 2245, LA64 ZA R F gy R it
HiIFRA LA32 2849, AMIE “B Ak N Z#tHIFRA” — 75 E2faR A LA32 28R R A 2 — 36w LB
BBIT1EHRD LA64 ZAMRINLES L RISMERINIBITER, H— T HERIEXME N HH A MR T A
BAF, ARG AR FRE LA32 ZEMNLES ST RGRIE WHRERGNZ) B I B
2 LAG4A ZRAIIALES RIZFTIE S RIS ARSI T4 R,

TR R A Eshili B 7 (Loongson Base) Ay RES/MHIAHLTE X (WE 1-1 i), by BES
& ZkHIENIEY & (Loongson Binary Translation, #&#% LBT). EE#t4 /& (Loongson Virtualization,
fai#R LVZ). m&Ed & (Loongson SIMD Extension, f&#f LSX) Fl&EZkm &Y /& (Loongson Advanced
SIMD Extension, fai#f LASX),

—

///—‘*‘\\\\
- ~, e ~
- ﬁtﬁ\%m N

\

V N
/7 LoongArch AN
/ \
// % I'EJ llg_l ‘_‘=l.€l'_ \\
// pi i i \
/ i £ = \
| @ = % \
53 i . \
| T
\ & i3 B B /
/
\\ LBT LSX LASX Lvz /
S /
\\ e EiiESE //
AN Loongson Base /
/
AN N R ) p yz

1-1 fe SRR AR
TS IRA EE AR o B AR RS LB RUE LB MG 2y, HAIER s S8R e X T H A
BYMERBIES, YA XHNERERRFERFERSAEI B RD, G50 32 Aok Xt
LA32 B fot—S ik, BRIZS TEH, 77 EESEFRIITIUSRIE .,
1 I SRR RERBERAE
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ARFMME 2 BB GHZEN 32 A FERIRHITE R B AR, HAP%E 2 HRIE 3 BERNARY K
ZRA I ERAE SR By, EAE MR AHE ST BT R EUE LI REE SR N IR, 55 4 &
FIEE 7 BRIANE A TR ERIZA R IR, FEAERNEES. BHIIRAEZF 788 (Control and Status
Register, ®#K CSR) WU 4H, DARTEIBATHEER. BISMIHMT, fFiEEERE EADIREMTE. A SR IESCH
RIS IIRETE NS RGBT IR R P THISE A, TS RETE S BRI E XS —FI 28 et B 1,

1.2 1FLRBETI

FeB AR 32 KRR R E TSR 32 VEE KE, HIsQRHAEETER 4 FHAFMNTT, 4
B HUHE AR 77 IR i A LAk 55 115

TR ML XA B ATE Z 17 ax RV EBUSER M EE O EERF TG MBI SRR IR T BRIERDET 2 MEE 31 EbAF
FHEMN B ENRARUER, INRIES PR EH L AIEERIEE, AR SZREUS T F e SRR sz [, AR
BEAFELSXUAAFNKE, BAEKRE, G5 9 MsAEHELmDm, B 3 MRS AR HI g =X
2R, 3R. 4R, DK 6 fhEzBIEAY4mASHE K 2RI8, 2RI12, 2RI14, 2RI16, 1RI21, 126, & 1-1 F%T
X 9 AR AR R BIAE L, REEHAE, FEDBIES, HESREEHATEERTIX 9 Fil
RIFEmiDIS K, TRAEREEAM EEZM, AERXMESHEEHAZ, BZREHNBEEEAR, AENT
IIERGRITT RN G RAME,

® 1-1 iS5G 32 (IFEEAR AL SHRIDER

1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1

2Rtype | opcode | . | rd
3Rtype | opcode | rk | 1 | rd
iRtype | opcode | ra | rk | 1 | rd
2RI8-type | opcode | 18 | £ | rd
2RI12-type | opcode 12 | . | rd
2RI14-type | opcode | 14 | . | rd
2RII6-type |  opcode | 16 | £ | rd
IRI21-type | opcode | 121[15:0] | . | 111016
126type |  opcode | 126[15:0] | 126[25:16]
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1.3 5<iC4RBhICHET

TERICgmBICH X TR GG SR MR ER 7. b2 32 (oRs eIl 152 AR VAT, /5
T T o —F R, DT EILHRmmE N RN R A R,

HIt, EEIERARNRIR TR D BEMFEREEES. THIEMERESBIEHEL2UTH “F”
ke

HIR, #RZEIERIELIELAF “ XX WANESRIEREHIRIEN R, ARXMEARIESRIUHE
RBAAG L BRIEN RHIAL, XN THRIENRZRECEAN, 594E58.B. .H., W, .BU, .HU, WU 7}
AFRIZIE LRI BERR AR ST, AFS¥F, AFSF TRASFN, TRASHFE, TRHFSY
ARG - MRRE, SRR AT SEICRTASHAR IR RN, H4HHEFIERY
AU, (EIERFHANREIRIEN R ARER AT S8 M TREN SRR RBCEAN, 568 E B ARUUZ AL
BB “F JPLRIIES, HiERSAEAON.H, .S, .D. W, WU 2HIFRRIZIELHRIFRBIELTEF
R, BRERRAN DBERRE. AN5Y, TNSY, RRIEHAE, HARMERELSHA

“XXT ARG ERIETEQHIREN R, S5 BREXN RAVEHEALSE B AT T B SR Z 32 (IskBlE 2

64 FLARTER], 40 SLT #1 SLTU 5%, XMIELSEAMESRE). b, #fF CSR. TLB 1 Cache RIFIGS
152 ARAEA R F 17 a8 S Z RIS SR R 6 < 2 AT AP RAE IR 1 E X SRR IS 57HY

L IFAR RO B B EBBER L A A TS 1B — 2, 502 1A — 1N ER. R R
RIEHRA BRI B TS BN, B25 BRRIERIA—, AeL2BERINER, NEES, B
NEERR I ERBREREIEN, NSRRI, 1 RIEHREN B BRI IR E 2 %,
M2F52 2R WEEREARIRS H B BRI ERN S NRIRERRIEDL, HRFSTE8CrT T a R
lir—%2, BilgH, 6% “MULW.DWU rd, rj, k™ oD XM HEERES rd, WU XM IREREE rj 1 1k,
RARKX N FIEZHE DTSR, BN FERE A rd . XHIH, 52 “CRCW.BW rd, 1j, rk”
HEE— N W XA rd, .B XM rj, AW M rk, RIFIXD CRC REEBIERK rj FHFTHES rk
32 (7 RIS E A BURTHY 32 AR (EEE R E AE rd H,

FHERREROEI AR E FRERAEE TN T FaR X, L “IN” Ririd@f % Fds, P N7
KINCERF Ao HH N BT, RFRBENZZFEEXETE N SHFS,

1.4 Z=FHRAN—LEBEEIN

1.4.1 I5SREEHN

TRNZRAE 32 ROREfaTRR A E X HITE 2, W HBL—E&15<, BRaEEAAER AR, XU HRIEX
REEEER, EATFIHELRENAIES, BERIHIIELRPELHITNA, DITEEREES
&R, R TATXHIRTE, RFMRAT —MisL2EE M. %A+, {A/B/CIHIRIAEDBIER A
B. CRZ5MMAFRITES 4, A[BIFRRILAL 727 6 A AB KRS 51 RIRIE 4. Bil4H, ADD.{W/D}
3 I SRR RERBERAE
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JERARK 32 DRSS B F bt
FoRME ADDW F1 ADD.D HMES4, i BLT[UJR/REYZ BLT 1 BLTU B MERL, BEEF— A1,
ADDII].{W/D}5%/=f2 ADDW, ADD.D. ADDIW #1 ADDI.D P4MEL 4.
FEEENE, XSS MG MBS, B AERERAES E—ENE T&ES—ER
ACHHEITHIHE 2 9RD,

1.4.2 EFRIRTFEFEMAI

TN ZRHE 32 (iAE IR e X T —RYIBHIREF 728 (Control and Status Register, f&#k CSR),
FT#HEESHHITIT N, 81 CSRIBEEEE TN, AFEMIERRLES, KRA CSR.%%%% #it#
M2 RIERR B RRAES %% % % IR HIIRS F 7 88 H & F A #### i, Fla0, CSR.CRMD.PLV %R
CRMD XM Ff725HHT PLV B,
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2 BHlEHIES

F G 32 (LR FTRR ARG E S SR AR IR IBITIN | N X A B2 57 AT R0 o B R A 45 < F LA
FRBIEL PN Ry AR IR EPRBEIE My, EMBEEE SR RIS TR P REMA

— 5%,

2.1 BMiEHIESRIEER

AT B IR B R B R S AR W RN IR TP R A R RRERAS, RENEEEET
ZU R IERFRGR 77, A BTN AT AL BB AT B S — BB TR 2R, (R E A AT st 77
K25 INE KRR IR AU DA CRAUR R 2 B M. A R IRR N B B W REA SR RTT,
TREEMEIRA T ARETEE A DIRIE S RSB TR R E T,

2.1.1 #hiEERY

ERHBEEE SRR BUEREE S/, 2502 tRr (bit, Bid b). 75 (Byte, ®id B, K& 8b).
¥ (Halfword, f&id H, K& 16b). & (Word, f&iid W, K& 32b), £ LA32 28R, &G HRIEN
FIEBREES,

SR NS S SIE S & it Pyt b i I T SE Y v

2.1.2 Fizd

EMERIES W RINF 75 EA% 788 (General-purpose Register, faifR GR) FIfERF %8s
(Program Couner, f&#% PC), A& 2-1 firr,

bR R EAR AN RE BRI A T R R IR AR I, 1E Linux #RERSH, $63FLEIZ1TAE user mode FHYEKIF,
: | RS ERERBHEIRAT
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31 0
r0 (f840)

rl

r2

r3

r30
r3l

PC

2-1 BRAFFEM PC

2.1.2.1 BAFFSE

WA FSE GR A 321, 188 r0~r31, HH1EE 0 5FFEE r0 FMETEHN 0, GR RINLFEZ 32 L, %
MK S BAFFRFEERRR, BMNREHETMS, XEESHE-DFESRIELEATPIRA
32/ GR HHIE—", ME—RIfISNE BL IEQHREH HNFHFE—ERE 1 SFHF8H rl. TEMERNTLG
ZeRg N AR 3620 (Application Binary Interface, faiff ABD F, r1 [& & /E R 17 R R EOE IR [E]
Hi - FY 2 77 2R

2.1.2.2 PC

PCHE 11, IERELRHELCHMIE, PC FHEGAERIGSEZ BN, EREPHEBIES. BIING
AFBIINREE S BB, RiE, PC FFas Al AEA —E IR 2RI L RITRIR M FRIMR E % 32 8. PC 1Y
%ERES GR R E 8

2.1.3 BITHNER

TR EE 32 FETERRGE X T 2 MBFTRIIEZ (Privilege LeVel, f#R PLV), 43572 PLVO £1 PLV3,
NN IZITIE PLV3 XN ERAIES £, NS IB1T1E PLVO & LR IERAERARGFEE . B
XENEFERNELFERESE 4.1 THE,

2.1.4 fI9pFNhiR

ff5h (Exception) MIFil (Interrupt) ST HRTIEEPITRIN AR, HEFHITRIIREIFIS
FRTCERRE P N AT IR TRIT, HA RIS RIESESRITEARR R AR R O51%, AW BN E
AR AES) 51Kk, EAZMSEFHH, ROTETEX 0 PRGNl 0 g ploh/ rikr”
AR, PR XBITET A& RO 5 R BUTIRAISCEL TG & —E R S RTHUT IS 16 5/ rh il b B
6 I SRR RERBERAE

Loongson Technology Corporation Limited



TR 32 Mk RS T

FF A AL,
BIANN AT AL ERRVE B T 2R AR A SR TRAC BRER 0 B PNR. 1X B SR O B AR P P AR RO 21 B 1] e
HAT B ER N,
o RGUEABISL: $UT SYSCALL 154 RetfiE Hi 2 % fih &k 22t IS (SYS),
o WiEBISh: $R1T BREAK 5K 2 2 il & W s B 5h (BRKD.
o TGS FIPITHIHE LMIDTESM HARTE X, BB FMIMIEE AR AT L N XA IZiE 1
TEARTETE, IBLRLAIREAE L A EERISN (INE),
o FIRGERHBISN: MR HT — RRREE SR E AL Z il AR TE SR FE R BN (TPE),
o HUHREEGISN: SRR EIIREHIR S BOEEE LRI HEL T ARIRAIE L, NEEHIEANE 4
FHALAXTE, ViRl T AREHIEE RIS, R A S I R B Sh (ADEF) 80 745 bk 5E
{515+ (ADEM).
o FERBRISN HERBEESHUTERES, BIREMREBOFEERARCHE, 7 DA B A R
REEFISN (FPE), BZEREAZE 3.1.4 THHNA,

2.1.5 AfFtiIESS(E]

X AP R PR P LB R FEA P A7 b 2 [, R 50 P A ik 21 4 B8 A 1 b i OB R B T N A B R
B, XENTW R RBRTRIAESCAE, BEARFMIEER A,

Fe B 32 RS T AR AR 77 Ak 23 (AR — N2 T SHERVLR I SR 23 R], B A XA RES I R 17
sk FEER: 0~291-1,

4N B E BT TR S B RIS T EIRYEE, BRI BT A E A [ SE RS TR R
(W 5.2.17), #hZEEEMLEEFIS (ADEF) s FE<HisksE G5 (ADEM),

2.1.6 Bif

TIRNZRAE 32 RORE far i R A /N R v B A7 i 77 3o

2.1.7 {Fi&ihi)EE

G 32 AORETRIRR T SRR R [MI2REY) 737072 1 —BI %247 (Coherent Cached, fi#% CC)
FsRFAEESE (Strongly-ordered UnCached, i#k SUC), f#fEVIIFISEEL 5 i Itk gd e, @i nl
RIIHFH MAT (Memory Access Type) BiRE?, MAT BAES B RIRB N N X R E: 0—BRF
FRF, 1———BAIR7E, 2/3——RE, FREVIRIZEEEIR B R T R = % B,

L ERSAER 32 GRS, PR TR RN L,
2 G SRR R KPR RAGTEE, AT RGEHrF, HAEEA IR, SURMUHAHIIE R ALt 2 o TR B M
BIP, S T R AR A A 17 B TR

7 | RERERARRBERAR
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KA BRI R VIR AR, B AR 5B AT DA S A A7 i Xt Rt ] DUZ AL B 38 4R H 2R 77
—HMERIRAF, B SRR S5 R A DAOR TS = T RE.

KASRFP IR FIRRF AT AN, REEERTIMRAFEN R, MENXHIET: BFIERE
Vil R I — 2, BVATA U5 A A8 12 B AR A TR IR P BT B R R R AR SE BRAT AR BETHE AT T
— NI RE,

Fe B 32 frkE il T RE RSP IR AR NI FIE S AEERIER (Side Effect), RNEE<S
ANATHEM AT RAT . 20 AT DAR A X — R iEd s e IR 2 2R AR VT 48 2 R TR R G 1/0 184, B,
IR 32 RIAB TR e VFaR 7P IR AP R R B E R E BB RITE . X248, ViR R A RA
BRI, RMEEIR BB IINEIEER, AT, BRI SIEM AT £ R BINGFBRIEIR AR R
AP BRI R =S (], FREEAE A b s AT i A 7 XU B T3 A

2.1.7.1 #E% Cache WEF—HiHP

ENMEHEBEZHIES Cache 5 HBEAMBZAR Cache HEF —H M AN Fi8E (Cache
Coherent I/O Master) Z[BHYSRAFE— 1M 70 R (A 4E

AEHEERZAFIHES Cache 5%4E Cache Z RIFEF —B I HRF4ET, XEKREXN T BBEHRMR
W, HHEFZEET Cache 445 RIRIEFR — MEIANETES Cache 5#dE Cache Z W& F—8ME, FF
B, BT RKEEMFIHENBAE T ARNGEE, KT EMH IBAR 5K REBUE —EREWE T store 15
DHPATIR, R4 R — 2 N$5% Cache 5##E Cache Z RIFEF —IER, code ET 8 I
9 ) CACOP 5% (HIl Hit Invalidate I-Cache #1 Hit Invalidate and Writeback D-Cache) HFHNES
R AT,

2.1.8 IEXFFFIEfEIRIR

TR BUEEIRIERITT 7 I I 4 0 57, BNR A& B st #5515 (ADEF),
FTE i1 S EE A THINE XN TR AR &, X T RETHAE FARER VI FES, WRET R A Z
HAAR TR, At EXS TFEISN (ALE).

2.1.9 7FE—EEREER

v ZRAE 32 AFEETAREI 7 — BRI AR A 55— 3% (Weakly Consistency, f&ifx WC) AL, &
JINTTASON ZRAE Ffr R F Y 55 — BUSEAR LI — R R R
TESS— BRI, [FP BREE @ R EX 2R, 2 RN ZRETE X RIS BEEN T5
HERITTATIRIRIER, DRIEZS MEESEN T ERZRITHTRIZEF, NFEERRERFM
G RRR -

HEEAKTERE, WRETHEIILR 2 AR, WNTHRNHILR 4 FHORNF, WANFA AR 8 FHaRNT, Vi
128 RIFRA RITHIALE 16 FTAAMFT, Vil 256 RIFRARINHILE 32 FHFRHF. o
8 | RERERARRBERAR
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L. FRSBRERNPITHEINT 25, RIFEDRIEERTE L HEas P E I R R P HEL
HIRF AT, BAESRTRD BEMRE R FTARRETT G T N — RIS H 1k,
2. FEE—EEVIFRERFEIITZEL, TEER - CHEFZPE TR RN R RER S

Z5ERN;
3. EE—FSEEREEIITZE, A ER—CENIHF LT IX— RS ERERN B FRERER
%o

TSR 32 CORS RIS RENS /£ 4P 9154 DBAR. IBAR DA LL-SC {544,
2.2 BEiEEHIE<SHEA

2.2.1 BARAEBHEES

2.2.1.1 ADD.W, SUB.W
f5om: addw rd, 1j, rk

sub.w rd, rj, rk
ADDW #IEFHFZEE rj FRIEIEM LIEHAFEES vk PHREEE, R4 R[31:01 5 NBHFFe
rd #,
ADD.W:

tmp = GR[rj] + GR[rk]
GR[rd] =tmp[31:0]

SUBW K@ FFeS rj HRIEHRREBA T FE rk PHEEE, AS4RAN[31:0165 Nl HF 7

rd H,
SUB.W:
tmp = GR[rj] - GR[rk]
GR[rd] = tmp[31:0]

EIRTELSPATIN A i 1B D U TR R AL

2.2.1.2 ADDILW
5 addiw  rd, 1j, si12
ADDIW KB 78 rj PRUEERMN L 12 HRE7BIEL sil2 FFE3 BIER 32 MEdE, FiB4RE A

WHFFEE rd H,
ADDI.W:
tmp = GR[rj] + SignExtend(sil2, 32)
GR[rd] = tmp[31:0]

152G 4 BN 7R e 5 (R A,
9 | R R ARG ERAD
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2.2.1.3 LU121L.W
5o wl2iw o rd, si20
LU12I.W ¥4 20 EbiRez BB si20 BARNZERE B 12 Hes 0 BB NBHFfFes rd H,

LU12I.W:
GR[rd] = {si20, 12'b0}

ZIELS ORLIEL—IE, ATIE 12 Ay ZBNECEE I F 72,

2.2.1.4 SLT[U]
58 it rd, rj, rk
sltu rd, rj, rk
SLT RiBHE ey 1] PRI SEAFFES rk PRBEREMIEA TS BECET RN LR, RATE /N

FE#E, NWEERZFES rd WEEN 1, SUERNO,
SLT:
GR[rd] = (signed(GR[rj]) < signed(GR[rk])) 21 : 0

SLTU K@ A& Fés rj PRIEIES B FFs rk FRIBERIE AT SBEGHT R/ LR, GHERATE /)

FTEE, WEEHFFHR dNEER 1, SWERO,
SLTU:
GR[rd] = (unsigned(GR[rj]) < unsigned(GR[rk])) ? 1 : 0

SLT #1 SLTU FRARAIEUIRAL %5 AT AT AL a8 A 5 a2 58— B

2.2.1.5 SLT[U]I
B shi rd, rj, si12
sltui rd, rj, sil2
SLTI ¥i8 31748 v FIVEUE S 12 teR 2B sil2 5 BE TS EHRIER 1T 5 B EGH TR/

be#z, WRATE/NTEE, WEEAFFS rd EEN 1, SUERN O,
SLTI:
tmp = SignExtend(sil2, GRLEN)
GR[rd] = (signed(GR[rj]) < signed(tmp)) ? 1 : 0

SLTUI K@ F 1725 rj PRIEEES 12 HARZENEL sil2 (959 RS N EBIRIE T S BECHITR

INEER, NRETE/NTEE, WRIEAEFS rd BEEDN 1, SNIER O,
SLTUI:
tmp = SignExtend(sil2, GRLEN)
GR[rd] = (unsigned(GR[rj]) < unsigned(tmp)) ? 1 : ©

SLTI #1 SLTUI bR AL 38 5 Fr R Tl a8 BB B 7 s B AL 38 — 2K
HER, XTF SLTUI 5%, SZEEURIFST R,

10 | R R ARG ERAD
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2.2.1.6 PCADDU12I

8Lt pcaddul?i rd, si20

PCADDUI12I ¥ 20 HRFSZEIEL si20 BARNMLERE E 12 HRF 0 ZERET 8, PSSR Lizis4n
PC, HHMZERE NidHZFFEE rd H,

PCADDU12I:
GR[rd] = PC + SignExtend({si20, 12'b0}, GRLEN)

IR ERIEARALTE S AT AT AR BUIE B 2R AL 3E — 2K

2.2.1.7 AND, OR, NOR, XOR

521 and rd, 1j, rk
or rd, rj, rk
nor rd, rj, rk
Xor rd, rj, rk
AND @ %7 rj TRV S F e rk PRIBEERRTIZAIZHS12RE, SRENEHFER
rd 1,
AND:

GR[rd] = GR[rj] & GR[rk]
OR KiEH FfFeas rj THEHR S @A F ey rk PRBIRETRAZESZE, 4RE NEHAF 74 rd
':':‘O

OR:
GR[rd] = GR[rj] | GR[rk]

NOR Ki@HFFas rj PRBIESEAFFE rk PRBERETRAEESRNZE, SREANEAFE

28 rd H,
NOR:
GR[rd] = ~(GR[rj] | GR[rk])

XOR @M= Fas 1 PRBUESEAFFS rk PRBIERTIZUZERSEE, EREANEHFER

22 rd H,
XOR:
GR[rd] = GR[rj] ™ GR[rk]

ANDN R Z 7 rk FROBURIZ IR 5B 5@ AT F r) TRBIEETZMEZES5EE, 4R
HNEAFFE rd H,

EARTE B ERIRARALBE S AT TS A8 3 17 as AU AL B — B

2.2.1.8 ANDI, ORI, XORI
528 andi rd, rj, uil2

ori rd, rj, uil2
1 | R R ARG ERAD
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Xori rd, rj, uil?
ANDI ¥iBHZ 725 ) THEEES 12 A ARy R 2 G BIE#ITRAIZE S5 18HE, 4REA#
ﬁﬁ%ﬁ%ﬁ rd I:FIO
ANDI:

GR[rd] = GR[rj] & ZeroExtend(uil2, GRLEN)
ORI #iEHZFfEes rj FHVEIRS 12 tR 2BV EY R 2 ENEHEHITIZIIZBEEE, SRENE

ﬁﬁ%ﬁ%ﬁ rd I:FIO
ORI:
GR[rd] = GR[rj] | ZeroExtend(uil2, GRLEN)

XORI'KIEA FF 7 4s rj PHVEEES 12 R ZAEEY R B EHRE TR AZEREERE, FRTA

BHF A4 vd HH,
XORI:
GR[rd] = GR[rj] ™ ZeroExtend(uil2, GRLEN)

IR R E R EHRALTE S A AT AR BB B AR AU AL 3E — 2

2.2.1.9 NOP
NOP {5%216% “andi 10, r0, 07 HIAIH. HITAOON 1R 4 FTREAEF K PC AN 4, FRit
AN AR AR A A] LA B AR RS

2.2.1.10 MUL.W, MULH.W[U]

MR mulw rd, rj, rk
mulh.w rd, rj, rk
mulh.wu rd, rj, rk
MULW Ki@HFFs rj PREEE 5@ FFds rk PRISHEEITHESE, ARG R[31:01EEHEE A
w7 rd H,
MUL.W:

product = signed(GR[rj]) * signed(GR[rk])
GR[rd] = product[31:0]

MULHW K@z Fds rj TREEESEAFES rk FRBIEIEART SEOEITHE, FTMAZERN

[63:32]EHES N F7es rd H,
MULH.W:
product = signed(GR[rj]) * signed(GR[rk])
GR[rd] = product[63:32]
MULH.WU $BRI 21258 1 FI08aE 521258 rk ISR ER S E0B TR, RBLERN

[63: 32 EHEF ST RIEE N@EMHF 72 rd H,
MULH.W:
product = unsigned(GR[rj]) * unsigned(GR[rk])
GR[rd] = product[63:32]
12 I SRR ARRGERASE
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2.2.1.11 DIV.W[U], MOD.W[U]
F5om: divw rd, 1j, rk
mod.w rd, rj, rk
div.wu rd, rj, rk
mod.wu rd, rj, rk
DIVW #1 DIVWU i@ = 78 rj HEEBERRDUBE A %78 rk PRVEEE, rEEE NEHFES

rd H,
DIV.W:
quotient = signed(GR[rj]) / signed(GR[rk])
GR[rd] = quotient[31:0]
DIV.WU:
quotient = unsigned(GR[rj]) / unsigned(GR[rk])
GR[rd] = quotient[31:0]

MOD.W #1 MOD.WU 3@ fl & 748 1j FRRVEHRERR DUB A F Fds rk FRRVEER, FrSHREE MBS

78 rd /R,
MOD.W:
remainder = signed(GR[rj]) % signed(GR[rk])
GR[rd] = remainder[31:0]
MOD.WU:
remainder = unsigned(GR[rj]) % unsigned(GR[rk])
GR[rd] = remainder[31:0]

DIVW 1 MOD.W JEATPRIZIRIERS, IRIEBUIIERFT S 4, DIVWU 1 MOD.WU HETERIEFBRIERS,
IRIRERUEIIEEAT S8

B RE/REHESHN DIVW/MOD.W, DIVWU/MOD.WU JZERZRHE, RESGHEREAITT
S B H AR LME/ N T BREEIERME,

LRREUZ 0 I, SRAIDOAMERE, EAZEIEMZERGIS,

2.2.2 BAEEEES

2.2.2.1 SLL.W, SRL.W, SRA.W

fEem=: sllw rd, 1j, rk
srl.w rd, rj, rk
sra.w rd, rj, rk

SLLW K@M FfFes rj THEERIZEA, BUERE NEHFES rd F1.
SLL.W:
tmp = SLL(GR[rj], GR[rk][4:0])
GR[rd] = tmp[31:0]
13 | RSP RRHERAT
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SRLW KB A 728 rj THBIRZEERE, BAERE NEHFFES rd F.
SRL.W:
tmp = SRL(GR[rj], GR[rk][4:0])
GR[rd] = tmp[31:0]
SRAW K@ Z 7 a8 rj PRVBIEREARGH, BuERE NBHAZEFes rd H,
SRA.W:
tmp = SRA(GR[rj], GR[rk][4:0])
GR[rd] = tmp[31:0]

RS HIB N BRI RIBAF A tk F 401848, BMELHSE

2.2.2.2 SLLLW, SRLL.W, SRAL.W

8RR slliw rd, 1j, ui5
srli.w rd, rj, uib
srai.w rd, rj, uib

SLLIW K@ FH &1 e rj PRBIERE AR, B RE B 7S rd H,
SLLI.W:
tmp = SLL(GR[rj], ui5)
GR[rd] = tmp[31:0]
SRLIW K@ FFes rj TRIEHEZEGH, BUSRE NEHFES rd F1.
SRLI.W:
tmp = SRL(GR[rj], ui5)
GR[rd] = tmp[31:0]
SRALW K@ Ff7es rj PREHRE ARG, BAUSERE N@EHAFFeS rd F.
SRAI.W:
tmp = SRA(GR[rj], ui5)
GR[rd] = tmp[31:0]

RS HIB AL BT RIEM T 5 R S IZE1EL uiS,

2.2.3 ##335S

2.2.3.1 BEQ, BNE, BLT[U], BGE[U]

LRI beg rj, rd, offs16
bne rj, rd, offsl6
blt rj, rd, offsl6
bge rj, rd, offs16
bltu rj, rd, offsl6
& | iR AR ERAE
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bgeu rj, rd, offs16
BEQ K@ FZ2s rj M A ey rd BUEM TR, R ME RSN B 2| 5 iRt SRARBEE,
BEQ:
if GR[rj]==GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)
BNE Kl & 74s rj B F7Es rvd BERTEREL, R MEANE N B 2] B frstiik, BNRBEE
BNE:
if GR[rj]!=GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)
BLT ¥@AHFFey rj MIEAFFEE rd FMEMEERFSEUHITIE, WRATE/NTEENPEZ ER
21| WY AN € 28
BLT:
if signed(GR[rj]) < signed(GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)
BGE @A T 728 rj MIBAFES vd FEWEEFSEUHITIE, WRATE R TEHETEE NP
Bk, SRRBEE,
BGE:
if signed(GR[rj]) >= signed(GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)
BLTU Kl i F 748 rj FBAH F72s vd BEMIELF SEOHIT IR, R /N T EE PR H iR
ok, ANRBEE:
BLTU:
if unsigned(GR[rj]) < unsigned(GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)

BGEU KB F 7 rj FIBAFRFS rd BEMIEILA SEGETILR, WRATERTHFT/EENBEE

| Ehrdt, BB,
BGEU:
if unsigned(GR[rj]) >= unsigned(GR[rd]) :
PC = PC + SignExtend({offsl16, 2'b0}, GRLEN)

BRI SR BB B iRithiE T R T B AR SR Y 16 HERFIZENEL offsl6 B 2 (/5
FSY R, SRR EN LiZn 482 H PC,

AEFREERNR, ERIESMNMRET LRI R A ERENRBER 773, NIC 7R RISz BN E
ABAFTTO B RIS E, RHE<SiEH offsle<<2,

2.23.2 B
A b offs26
B ek 2 B brtiib b, EBkER B bRk 2K SRS A 26 FLRRZBIEL offs26 BHAER 2 )G

FSEE, FERIREN L% 54 PC,
15 | R R ARG ERAD
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PC = PC + SignExtend({offs26, 2'b0}, GRLEN)
WEERNZ, HIECWRET LR RA BERENREERNT X, WRCHRR RIS RIS E A DT
TRBRMARSE, B offs26<<2,

2.2.3.3 BL
5 bl offs26
BL 4Bk 2 Btk at, FRPEZIELR PCEM 4 MRS NE| 1 Bi@EHFFES r1 .
ZAE LBk BRI 2 A5 E R0 26 HURESZENEL offs26 1B AR 2 MEHEAET B, AENR

MAENN B 1% SXHE L) PCo
BL:
GR[1] = PC + 4
PC = PC + SignExtend({offs26, 2'b0}, GRLEN)

£ LA ABL /1, 1 Si@HAFFds r1 fENREIHIIEF 788 ra.
FREERNE, ZELWRET LR KA EREARBERNT X, WCHRERR R EA DAY
TN FSE, BIfELMH offs26<<2,

2.2.3.4 JIRL
M jinl rd, rj, offs16
JIRL Jo& ki 5 Bhrsiitab, RIRGEIZAE LR PCEM 4 RS NFEH FFE8 rd /.
G HIBkEE BARHE 2 TR RS 16 ERRZENEY offs16 BB 2 MNEEMEY B, FiEHR

AR LB 7 1) THIE,
JIRL:
GR[rd] = PC + 4
PC = GR[rj] + SignExtend({offsl6, 2'b0}, GRLEN)

Y rd FF OB, JIRL MITHRERNE — 4B AYIE VA H R #3152

rd FF 0, rj FF 1 H offsle6 FF 01 JIRL #E VA FIR [0 A B2k i 6

FETFENR, I CUMRES RN R A BEREANRBERN X, MICHRRRA 2RI EA AT
TONBRARRSE, RIS offs16<<2,

2.2.4 LTi@pHERES

2.2.4.1 LD.{B[U]/H[U]/W}, ST.{B/H/W}

5o I1db rd, rj, si12
Id.h rd, rj, sil2
|d.w rd, rj, sil2

Id.bu rd, rj, sil2

Id.hu rd, rj, sil2
16 | R R ARG ERAD
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st.b rd, rj, sil2
st.h rd, rj, sil2
st.w rd, rj, si1l2

LD.{B/H}\AAZ BB — DT 2 HER T ST REE NEHFFE rd, LDW MAFRE—MFH)
RS NEHFESR rd
LD.B:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
byte = MemorylLoad(paddr, BYTE)
GR[rd] = SignExtend(byte, GRLEN)
LD.H:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
halfword = MemorylLoad(paddr, HALFWORD)
GR[rd] = SignExtend(halfword, GRLEN)
LD.W:s
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)

word = MemorylLoad(paddr, WORD)
GR[rd] = word

LD.{BU/HU }M\AFER[E— DT /7N EEZY IG5 NBAF Fe rd.
LD.BU:

vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
byte = MemorylLoad(paddr, BYTE)
GR[rd] = ZeroExtend(byte, GRLEN)

LD.HU:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
halfword = MemorylLoad(paddr, HALFWORD)
GR[rd] = ZeroExtend(halfword, GRLEN)

ST.{B/H/W}iis F 2 725 rd HAY[7:0]/[15:0]/[31:0]M: 8 HE 5 A ZIATE
ST.B:

vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)

17 | R R R RS IRAT
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paddr = AddressTranslation(vaddr)

MemoryStore(GR[rd][7:0], paddr, BYTE)
ST.H:

vaddr = GR[rj] + SignExtend(sil2, GRLEN)

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStore(GR[rd] [15:0], paddr, HALFWORD)
ST.W:

vaddr = GR[rj] + SignExtend(sil2, GRLEN)

AddressComplianceCheck(vaddr)

paddr = AddressTranslation(vaddr)

MemoryStore(GR[rd][31:0], paddr, WORD)

ERtELSH LT R R R B A F e 1 TEESFSY RIGHT 12 iz A% sil12 AAnskAn,
XtF LD{H[U]/W}HI ST.{B/H/WHE<, REHZFHINERE BANTTH, BASMAIERNFTFHISN, SN
HITERE i & 3R RS FF IS

2.2.4.2 PRELD

52  preld hint, rj, si12

PRELD MINTEHTiEL—4 Cache 1THIEIEME AN Cache /1, EifFEHIERIIHE A N2 BBHFERS 1
HHES ST RGHT 12 LR ZBPE si12 MHANSKRAN, Z V7 Z IS ERFFE Y Cache 1T,

PRELD #5<H#) hint $2/RACBRES FREL A28 5 DA B [ET SR I A —4% Cache, hint M 0~31 & 32
NEE(E, B AT hint=0 & X h load #iELE —2EHE Cache, hint=8 & Y/ store Wil £ —EHE Cache,
HA hint HRE ERE X, GHEIBFHPATRALE NOP 5405,

4N PRELD 82 fF kR Cache BIEAE cached, HBAIKIELANREF=ATHTENE, LR NOP

PRELD &AM Z LIS MMU 2 HilEAE AT Sh,

2.2.5 REFIHFES

2,25.1 LLW,SCW
B2 llw rd, rj, sil4
SC.W rd, rj, sil4
LLW #1 SCW X—W{ESHTLIETFH “B-ABK-5” ViffiglEFyl, LLW 55 \NNTETEE L
RN FRBIEFST REE NBHAFES rd, 5ZENE) SCW 15181 [R5 REEE B RIAE
IR, ViR SR IR HLEZ, LLW $ATRHESR Rtk 8 L —/Mrid (LLbit B
1), SCW 52 #UTI&ZEF LLbit, {4 LLbit X 1 KA BEIE4EE5E, BUAE, YROEFE—E
RINFER— DM RFH) “B-BR-5F” Vi REFFIN, FEME—MEFRREHIT LL-SC LR EZ SC
RESHEERERGEIRAR

18 I
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FRIIFERR . N THEIXMER, SC{W/DHESSKEPUTRII S THIFRE (AT DLETRIREN SC 5
1T FrERIR LLbit ) 5 AFBHAFFES rd HFIRE,
FEECATHY LL-SC $UTHAR, RFIFEA<1E LLbit i 0:
e #HUTT ERTN 45 HHUTH CSR.LLBCTL #1fJ KLO fARET 1;
o HuAHEIZE Cache Coherent I/0O master Xfi% LLbit X B HHulikFr £ R Cache 17T 52K
T —" store 1k,
AR LL-SC 50 Vi RIHbIE R 7 5 R B A2 Cached, ABAHUTEERAHAE,

FEEENE, LIMESTEITENFHILN, FERESHIN sild £/ 2 M5 HSEabsEm, B
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
(R IXESELHIC B R AT 2Rz BNt R E D AT s, BIEERIE SR sild<<2,

2.2.6 iEES

2.2.6.1 DBAR

a2 dbar hint

DBAR #5% H T5Em load/store VifFigfEZ MAIMFEDIRE, HAEHHIIZRIEL hint A THER MR
EEZSEGIEEZ SN

hint £ 0 BBUALISLIA), HEfen— N e eI RS ME, JAERIZHFTE load/store Vif?
BEMRIITE )G, “DBAR 07 84 REFF4A1T;, HRA “DBAR 07 #UTEMHNITE, HEMA
load/store Vi fZ1/EA REFF UG T

MRBEEHIIRESEM, HEMA hint EHLH#Z IR hint=0 $17,

2.2.6.2 IBAR
§2M=X:  ibar hint
IBAR $52{ F 52 iR MO BEER XN ED store RS EIIERIEZ AIMFEL ., HAEHRISZ A% hint AT
fERIZ MR [R5 N AN RIS R
hint 5 0 2EUIALILIE), EHEWBHIGF “IBARO” 522 G HIBUE —EREM M ZZE] “IBARO” 15
L ZHIfTE store BEIEMIHITRCR,

2.2.7 HeZRWiES

2.2.7.1 SYSCALL
F6M: syscall  code
AT SYSCALL 54 32 BT s& A A fith &2 2 e 1A R B Sk
&M code BIEH HIME B AT BISMEBRBIFZ (E N Fr & 2 I S8
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2.2.7.2 BREAK
8L break code
14T BREAK 45K 32 RITE S5 AR A ik %2 M7 =581 B
LM code HHEHHIE B AT BLHISMEEGIRE (R N FTEIB RIS EUE A,

2.2.7.3 RDCNTV{L/H}.W, RDCNTID

5 rdentviw rd
rdcntvh.w rd
rdcntid r

e RZRE 32 MBI RRE ST — MEE MR85, HFRZ—1 64 L2 HHHELES, #704 Stable Counter,
Stable Counter fEEN/FEN 0, FEEEMIENHEIEN 1, HiHHES 1 NENREE 0 45251,
[FIN BTN B A — MR RTECE N 2 RME—45, #74 Counter ID,

RDCNTV{L/H}W 5% HTFIREEEM R I 2EE, HAF RDCNTVL.W B2E Counter #Y[31:0]47
B NBHAZEESS rd 7, RDCNTVH.W i£H Counter fJ[63:32]f., RDCNTID Counter ID S5 &85 A&
& 74 rj Ho

TN ZRH 32 AAE R Y RDCNTVL.W rd, RDCNTVH.W rd #l RDCNTID rj 84 52BR - 43 Bl X
32 M) RDTIMELW rd, zero., RDTIMEH.W rd, zero 1 RDTIMELW zero, 1j iX=F#
RDTIME{L/H}W $&5< HIRFFREE
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3 BihZFREMES

REIGN PRGN 32 AR B RRIERAN T BRI 0 HANTE B8 2. R 32 AR kR R E
l7? REHE S I IREE SUETE [EEE 754-2008 FRifE,

FLRIT fAE 2 RRE M B AR RIS T B ST, 08 SR, T TR [ A SR L At R B e AN LAt
RBEES. B2, N TR Bk A7 S8 B M RE T RAIKI RN 7 &, ZRARITE th R RSBl
ERR R HEES, SUR HRBIERT S EUE S IR E R B I R F R 6 S, SEIERE AR 2
N2 A SR DS TR R e 5 48 /2 LA32 1672 LA64 To%,

3.1 Bl Rskis<mizRE

24 T O I FE AR SCHCHE SRR L L R PR PR R TRV, P A SRE
BRSO, RS SRR BT b, B RA T,
3.1.1 FREhiEsE

P RUBE P A BN R R BOROUURS L7 B, B 0800 TEEE 754-2008 AR RLTE AR EYRE Lo

3.1.1.1 PREEZAH
PSRV SR R R 32 LU, AHAURIN TR

31 30 23 22 0

S Exponent Fraction

fi#E S. Exponent 1 Fraction &/ MEEERAFE, FRSESREEENR 3-1 FiR:
xR 3-1 PREEZSBBETESN

Exponent | Fraction S bit[22] A%
0 0 +0
0 =0
1 0 -0
0 -0 0 (EV=V[EI ERIRSILER, {E+2126X (0.Fraction)
- 1 (LR EHIRSILRY, {E9-2126% (0.Fraction)
0 (FF=Y[E HUARILEL, (B Ry+2(Eponent127) 5 (1, Fraction)
[1, OXFE] (A=Y
1 (FF=Y[E RSB, Ry-2(Exponent127) X (1, Fraction)
0 0 ET5 (+00)
OxFF =0
1 0 ATCTF (-00)
OXFE 0 FEME 0 %A59E%L (Signaling Not a Number, SNaN)
X 1=
FEME 1 FRBIEEL (Quiet Not a Number, QNaN)
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JERRAE 32 MRS EIR % F it
FRtoo, SNaN #1 QNaN HEMAEE X, 1EEF [EEE 754-2008 Fri/fERITE,

3.1.1.2 MEEZF=H
WS B B BE D 64 EufF, dHEUNII T Rg=:

63 62 52 51 0

S Exponent Fraction

fRHE S. Exponent fl Fraction & MEEENAFE, R RITESEEENR 3-2 firR:
R 32 MREZ=BHETESR

Exponent | Fraction S bit[51] A%
0 0 +0
0 =0
1 0 -0
. 0 0 TEME ERRELEL, (B N+21922X (0.Fraction)
' 1 (R AERURS LR, {H29-27192X (0. Fraction)
0 TEME AR (L EY, [H Ry+2Exwonent1023) (1 Fraction)
[1, 0x7FE] EEME
1 TEE FIRSILEL, {H Hy-2@wponent1023) X (1 Fraction)
0 0 IETCF5 (+00)
0x7FF =0
1 0 ATCTF (-00)
— 0 FEE 0 RAZAEEL (Signaling Not a Number, SNaN)
* - (EV=V[I 1 EHERIEEL (Quiet Not a Number, QNaN)

AxRtoo, SNaN Ml QNaN K EAEE Y, EEE IEEE 754-2008 FRiERLTE,

3.1.1.3 ELFENIERER

FRBEECT AR AFEE R B E R E T NaN (5%, s&E B ERAE M, ERFERHT NaN Z1Er1E
WIS

Bi—. YELHTEHR SNaN HIEREESmMAERK Invalid Operation # =15, H2Z Invalid
Operation JFABFIAMEGETRL, MAFSF=4E—4 QNaN 4%, X1 QNaN MEUEZIERIRIRER ML
Pl SNaN, R HAZE AN M H) NaN,

TR R RIS R HERNR . WA NMERRIEER £ 0 tk, HBA §j liedm T fk; MRE=1
RIS fa. £ A1 £k, A4 fa MILSESRET £j, fj MILERET fk,

SNaN £+ QNaN HYEEA SN T

o WRERGIEHRIEEER, BLEEERE SNaN BEHEEME 1, ERVRRAE,

o WNRGRILFERIEHE, MARERHENEN, EFEITCENKA, REHERNEELE L

o WNREERLLFRIFHEE, MLGRBEMIRMAMGEITT 0, REHFEHNRSLE L

B, EHRERHIEA SNaN, BH QNaN F1EN, EFMEHEEH QNaN 1A FIECHILE
£

1t BYEEUA BEZ QNaN,
2 | RS REGERAS
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B IR IR E R e R B AT 77 5 A — R —2
PR T _EEMAMIEISS, HEREAE QNaN SRAIBIERG ERENEER QNaN {H, MUEHE ) #
FEE QNaN HY{EN 0x7FC00000, HREAIAFEE QNaN HI{E> 0x7FF8000000000000,

3.1.2 ERERIERE

MoFERES (WERRERES) WaRife 8dE, EfY (Word, I W, K& 32b),
TR R A RIS RS 7T o

3.1.3 FF4

F R BHE R RIEY MBI E 8 A 17 788 (Floating-point Register, f&i#% FR). HKIFIREZF7eS
(Condition Flag Register, f&#k CFR) FIiFERZHIIREZF 725 (Floating-point Control and Status
Register, f&#K FCSR).

3.1.3.1 FRHFS
FR A 324, i£8 f0~f31, B—PERIDARE (U R SCEIBRIE BRI RO F B TR Re <
i, FREYGZBEON 32 bERF, BT, FR BURLSEN 64 Ebfs, TCieE LA32 M2 LAG4 284, Al s
B SR RFERFEERRR, MMNEREAEMS, XEESHE—NERFFRRIERE T PR
32 FR HFHIE—1,
LAG4

,/7 LA32 ,
/63 32:31 0

fO
f1
f2
f3

f30
f31

3-1 FREFS

LT RFTF Fas PIORAE — DR E R R BN, BiE S NI A F Fas R [31:0] L, 1t
INIF R R I[63: 32] AL AT DL B,

3.1.3.2 FHirEFER
CFR #4611, 1228 fec0, B—NMERRTPARE . CFR BINZBEN 1 ERr, 1R IHEIRINEE RE B N B
Rl ey, SHEERNENE 1, GME 0, FRDIEHHIRARE TR IFRETF Fa8.
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3.1.3.3 FRIEFINRESFFE

FCSR #£5 4 4>, ik fesrO~fesr3, NN 32 bbhF, HH fesrl~fesr3 2 fesr0 HE M RATHI4Z,
BRyiiR fesrl~fesr3 HIBIR fosr0 BURLES, MHE fesrl~fesr3 B, fesr0 Hort Bz AR & ek m
AR RFFAZE, fesr0 YR MERYE ANR 3-3 AR,

&R 3-3FCSRO FESREHENX

fir BT RE ik

7 RARAE VZOUI Bil5h+5 B se VR A B SN N R EERERL,
FEARF 4 XNV, bERF 3 XL Z, A 2 X4 O, BRI XA U, B 0 XA I,

4:0 Enables RW

7:5 0 RO | fREFIR, BuRIEI 0, HEMFAARVFREHAE,

B, RS 4 E8E, #8EF:

e 0: RNE, XM IEEE 754-2008 *F[J roundTiesToEven;

9:8 RM RW |+ 1: RZ, XM IEEE 754-2008 /] roundTowardZero;

e 2: RP, XM IEEE 754-2008 #f#) roundTowardsPositive;
3: RM, XA IEEE 754-2008 H'fJ roundTowardsNegative,

15:10 0 RO | fREAIR, BORIE 0, HARMAAARVFREHAE,

H B Flags IR ARG, A2 EERBARTERIRIE VZOUT HISMG R IHHE
20:16 Flags RW | #i,

FEiRE 20 XLV, ERAE 19 XA Z, BB 18 XA O, FeAF 17 XPRL U, bk 16 AR I,
23:21 0 RO | CREAIR, BRRM] 0, HAKMARFRZEHIE,

BOE— IR = A2 [ VZOUL BN E 5L,
FEA 28 WRL V, B 27 XY 7, LRAF 26 MR O, LLAF 25 MR U, HEAF 24 R AL I,

28:24 Cause RW

31:29 0 RO | fREFIR, BuRIEI 0, HEMFARFREHAE,

FCSR1 /2 FCSRO H' Enables Y54, HAIES FCSRO A —%L,
FCSR2 /2 FCSRO H* Cause 1 Flags B4, & MNMEHIES FCSRO F—3
FCSR3 /2 FCSRO H RM 544, EAIES FCSRO H—2,

3.1.4 F=fsh

TFRBINEEE, 7 R R B TT AN RE AR M A 77 UL B B e 17 O B 45 RN, 72 D RERR RIS
72 A A L B B

H7E i8S H AN IEEE 754-2008 i X AT sl 4 :

« KW Inexact (I)

* T Underflow (U)

e k@ Overflow (O)

+ [®=F Division by Zero (Z)
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o JEIE#REE Invalid Operation (V)

FCSRO A Cause BREYE— (LA B_EIREY—MEISh, 8577 RIgSHUTE R 2 KBS L1 0L E
#1Z% FCSRO Y Cause 15,

FCSRO HXf F & —FiF sl AME L & — MERENL (Enables 180 , HREMIRE TIF R BI04 A
bRk — MISMNEAE RIRE — MRS E, GEMNZRGISN=ER, WEREXNVAY Enable 24
1, Aok — NZEBISNEN; RENME Enable iR 0, BSAKEASEZSHISNEN, TEE
FCSRO H Flag BHIX MALE 1,

—RIFRIECTEPUTERES, FILARINT4E 2 N2 S B 5h,

LFRFESHUTIE R A T RBISIMEFF IR E fill & 72 S B ANE N BB, 7 AL B B TR Al —
RE IR, ARAFISN= A 6RE 45 R A 7T NHAERE, R 3-4 5T BRI A RN,

& 3-4 FRMIIMIREER

b7 filiid FAEK HRE SR
I AERE (ERCIE SN NG S AR ) =S
RNE HNEEER, AIEEZ 0, subnormal, ZaXHER/NY normal %X
(BAKERE: 27126 WRSE: £2102)
RZ HENEHEER, AlEEE 0, subnormal
U NG P & NJEIEEE, ATHER 0, subnormal, &/MYIE normal £ (84K
JEr 427126 RUORGRE: +27102)
M & NJEIEESR, ATHER 0, subnormal, &AM normal £ (84K
JE: -27120) BURE: -271022)
RNE HE S5 SR AT SHEEE SR B Dl +ooml-oo
o s RZ MR S5 R RFSHEEE R B O R KR
RP b BRI 9 N, HEIE BRI L Jg+oo
RM I ERME R A IER, 65 R I R-c0
Z S (ERCICS TR — MHN ARSI TS KEL
\ JERAE (ERCLE SN 2 f— QNaN

3.1.4.1 FEER(EFISH (V)
4 BOCE A BRE LR, A 2&HTCRARERIINERE S WMRIEHMEZFIINEA, B2RE
f— QNaN, HRIAFEREGISMTRMAEHE A TT1ES UL IEEE 754-2008 AL7EHY 7.2 9,
RBISMIFFAN: ERFEBRAEL, FFEREHE,
GUERGISMEEIEFEN : WRIH EAMRHISNZE, QNaN 5 AN EiRFFaT.

3.1.4.2 BEEMHIIS (Z)
PRIZIZEH Y FRECE 0 HREUE— M ERIAESIEERR, BREBHFIINEHE 5B,

USSR T RIS SMOEAR L ISR R SRR, 43 FRFISMOE BB TR R A,
RERERARRBERAR

Loongson Technology Corporation Limited
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RBISMEFFEN: ERFHERAEL, FHFFRERE,
GRGISMAIEREN : NRIHREFRE, SREFFSHILTE,

3.1.4.3 Li@Effsh (0)

FEHERUE BRTC AR PRI FETE A, SEFIRIERIENEED T BEAERREREN, £
HISNE HIBAE S OXMISNFR BB ARG MRS AL

RGBS RFIEN: SERFHERAPEL, RFFRERE,

MRBISMEIEREA: WA G R L, RIGHISER B & AR RS R SR RE,

3.1.4.4 TFi@flse (V)
LRMBN SR Z N ESHUMEN, SHITRASMIER. BUIESHMERNTRE, EEANER
s
ENERM, BINF—1E 0 R, HEEEURE R ANEN T RESRBTEAN, RSN
455 AE (-2Emin, 2Emin) H, iEARX AN EERZ2— N IEFM/IME. CARE R Emin =-126, 3 5 Emin
=-1022,)
4 FCSR.Enable.U=0 i, EHIIZILERE —NESHIME:
(1) BxiF AR ERENE NS R ZIFER, M2 FCSR.Cause 1Y U M T &#TE N 1;
(2) BHIZF R ERANE NGNS R BRI, A2 FCSR.Cause 1/ U f1 1 #FRE 1,
4 FCSR.Enable.U=1 i, HRMBILERN—PMESRUIME, NEZIFZRIREREANE NGNS R ER
HRIE 2 ARSI, ATl 17 S BISME N,

3.1.4.5 FHsHAGISM (1)

FPU TER LN S HE LN 7= AL A NS W 51 -

(VN |

o BAGRLE, HEROUMIEREALREEM

GUERGISNRVFREN : GHR—DIARKEHABISMERFBLERE, SERFESAMIBEN, HHREFESRMRE,
NEMPATRSEIIERE, BT DARFERABISME R A R0 BRI A 1 RE

GUERGISNE IR WRIH HMRAFIERI R AL, & ARE LSRR PUAS B irar Fas.

3.2 BhhZF R s <HhR

ARTHEIRRITES, BRT FLDX.{S/D}. FSTX.{S/D}. FLD{GT/LE}{S/D}f1 FST{GT/LE}.{S/D}X 12 %
FRIFIELMUET LA64 224, HRE T e FRINIER T LA32 ZUEF0 LA64 2844,
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3.2.1 FRiEHEHEES

3.2.1.1 F{ADD/SUB/MUL/DIV}.{S/D}

848 fadds fd, fj, fk fadd.d fd, fj, fk
fsub.s fd, fj, fk fsub.d fd, fj, fk
fmul.s fd, fj, fk fmul.d fd, fj, fk
fdiv.s fd, fj, fk fdiv.d fd, fj, fk

FADD.{S/DHEL R F KA fren ) HHVERREE/ UG E I R8N L RFEes fk YRR/ UG R
REL, BRI RS E S ER RERE ANEF R FFes fd . FRMMZEIZEENE IEEE 754-2008 friE
H addition(x,y) B/ERIRITE,

FADD.S:

FR[fd][31:0] = FP32_addition(FR[fj][31:0], FR[fk][31:0])
FADD.D:

FR[fd] = FP64_addition(FR[fj], FR[fk])

FSUB.{S/DHEX Ki# R F 7 a8 ] HAV G/ ARG 7 R BUB ETE S F e Tk YRS B U TR L
0, BRI EAREEAUEEF R BERE NF A FEE (d P, FREEEEENE [EEE 754-2008 FrifEH
subtraction(x,y)#ERIFITE,

FSUB.S:

FR[fd][31:0] = FP32_subtraction(FR[fj][31:0], FR[fk][31:0])
FSUB.D:

FR[fd] = FP64_subtraction(FR[fj], FR[fk])

FMUL.{S/DHES K7 T 7as {j HRYIEE RS TR R B AR R T 7 es Tk Y BRGNS BT
R, SRR RAE R NS BT R SR E NENE R F ffer (d W, [FRIREIZREIENE [EEE 754-2008 Frif
H multiplication (x,y)#/ERIRITE,

FMUL.S:

FR[fd][31:0] = FP32_multiplication(FR[fj][31:0], FR[fk][31:0])
FMUL.D:

FR[fd] = FP64_multiplication(FR[fj], FR[fk])

FDIV{S/DHERKIZ R F 7 an ] I ERRE /NS B T7 R BBR AR R B 17 an Tk Y SRR DU TR L
H, (RN EEEAUEEFRBERE NIRRT (d . FERRIEBEENE [EEE 754-2008 FrifEH
division(x,y)#/ERIRITE,

FDIV.S:

FR[fd][31:0] = FP32_division(FR[fj][31:0], FR[fk][31:0])
FDIV.D:

FR[fd] = FP64_division(FR[fj], FR[fk])

LRFBCR R SN, SRFERAFESTHS 32 A r R ERE,
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3.2.1.2 F{MADD/MSUB/NMADD/NMSUB}.{S/D}

§4#: fmadds fd, fj, fk, fa fmadd.d fd, fj, fk, fa
fmsub.s fd, fj, fk, fa fmsub.d fd, fj, fk, fa
fnmadd.s fd, fj, tk, fa fnmadd.d fd, fj, fk, fa
fnmsub.s fd, ], fk, fa fnmsub.d fd, fj, fk, fa

FMADD{S/DHEL K IZ R FZes §j FHREE /UG ER RS F AT ES fk PRREE/UEETT
REET, BRINERM LFAFES fa PRBRRBE IR EF S, BRNEEE IR ETARERT
ANEFE R F e fd

FMADD.S:
FR{fd][31:0] = FP32_fusedMultiplyAdd(FR[fj][31:0], FR[fk][31:0], FR[fa][31:
0]1)
FMADD.D:
FRLfd] = FP64_fusedMultiplyAdd(FR[fj], FR[fk], FR[fa]l)

FMSUB{S/DHEL % M F 728 {j IV ARG E/ DG E 17 R ST R 3 7 ae Tk PR B UG TR R
BT, BEINERBETRAFFS fa THRRRBEE DR ER A, BRINEREE/IEERABEREA
2T R A e fd

FMSUB.S:

FR[fd][31:0] = FP32_fusedMultiplyAdd(FR[fj][31:0], FR[fk][31:0], -FR[fa][3
1:0])
FMSUB.D:

FR[fd] = FP64_fusedMultiplyAdd(FR[fj], FR[fk], -FR[fa])

FNMADD {S/DHEL R IE R A 7o fj FHHV SRS B DR 17 R 512 R F f on Tk I RAE AU T
REETE, BRINERM LFRFFe fa PRRREE/ R EF S, 15210 RKE B DU 17 S SR

NGB NEE R FFE fd .
FNMADD.S:
FR[fd][31:0] = -FP32_fusedMultiplyAdd(FR[fj][31:0], FR[fk][31:0], FR[fa][3
1:0])
FNMADD.D:
FR[fd] = -FP64_fusedMultiplyAdd(FR[fj], FR[fk], FR[fa])
FNMSUB.{S/DH&E 7 R 3 17 an fj FPAYERE RS i RS R R A 7 o Tk ARy BORS R OURS 7
RS, SRIMNSRBRFERTES fa EVSREE DS R R, 1520 SRS 5 DURS R 7 R B s SR
NEBANEFE R F e fd 5,
FNMSUB.S:
FR[fd][31:0] = -FP32_fusedMultiplyAdd(FR[fj][31:0], FR[fk][31:0], -FR[fa]
[31:0])
FNMSUB.D:
FR[fd] = -FP64_fusedMultiplyAdd(FR[fj], FR[fk], -FR[fa])
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DA PO SR & TR NI EEE TEEE 754-2008 AR fusedMultiplyAdd(x,y,z) S/ ERIRITE,

3.2.1.3 F{MAX/MIN}.{S/D}
E2R:  fmaxs fd, fj, fk fmax.d fd, fj, fk
fmin.s fd, fj, fk fmin.d fd, fj, fk

FMAX {S/DHERIERIZ R fFes {j FHVRIEE/ UG R RS F AT ES [k YRS E/UE ETT
REHHERREG NEER A7 d . XA EIENE IEEE 754-2008 FRifEHH maxNum(x,y)#
TERIRITE,

FMAX.S:

FR[fd][31:0] = FP32_maxNum(FR[fj][31:0], FR[fk][31:0])
FMAX.D:

FR[fd] = FP64_maxNum(FR[fj], FR[fk])

FMIN.{S/DHERIEFTZ R F e {j PHURBE/ B ER RN EFAFER (k PR REEE/EETR
REPRR/NES NEE S ey fd . XMATELHIEEENE IEEE 754-2008 FRifEH minNum(x,y)#
TERIRITE,

FMIN.S:

FR[fd][31:0] = FP32_minNum(FR[fj][31:0], FR[fk][31:0])
FMIN.D:

FRLfd] = FP64_minNum(FR[fj], FR[fk])

3.2.1.4 F{MAXA/MINA}{S/D}

B fmaxas fd, fj, fk fmaxa.d fd, fj, fk

fmina.s fd, fj, fk fmina.d fd, fj, fk

FMAXA.{S/DHEQIEFF R FFe {j THVRREE/ SRR R EFRATES (kPSR DR
FRETENERRESANIFERATES d P, XMEHELHNZEEN [EEE 754-2008 #r i H
maxNumMag(x,y) B/ ERFITE,

FMAXA.S:

FR[fd][31:0] = FP32_maxNumMag(FR[fj]1[31:0], FR[fk][31:0])
FMAXA.D:

FR[fd] = FP64_maxNumMag(FR[fj], FR[fk])

FMINA {S/DHEXIESFIZ R EFF2S {j FPHY RS B/ DS B ZE R 57 R es Tk A SRS B2/ RS FE 7
REBPENERNEEANINF AT FLSE d F. IMFRBLOHNIZEENE [EEE 754-2008 #r i A
minNumMag (x,y)#/ERHTE,

FMINA.S:

FR[fd][31:0] = FP32_minNumMag(FR[fj][31:0], FR[fk][31:0])
FMINA.D:

FR[fd] = FP64_minNumMag(FR[fj], FR[fk])
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3.2.1.5 F{ABS/NEG}.{S/D}
E2M:  fabss fd, fj fabs.d fd, fj
fneg.s fd, fj fneg.d fd, fj
FABS.{S/DHEX AR riar f7es £ PRV RE R DU BEVE U8, IEAEE (AR SAEN 0, H
BERAE), BEANFFAFES (d . XM FECHIZEENE IEEE 754-2008 ARiEH abs(x) B /ERIRTE,
FABS.S:
FR[fd][31:0] = FP32_abs(FR[fj][31:0])

FABS.D:
FR[fd] = FP64_abs(FR[fj])
FNEG.{S/DHERERRTF R e {j PHVRREE/ NG EF R, B RE (RS E R, EE
B AE), BEANENERFFar fd . XWEIESHIZEIENE [EEE 754-2008 FrifEHH negate(x)/ERIRR
FNEG.S:
FR[fd][31:0] = FP32_negate(FR[fj][31:0])
FNEG.D:
FRLfd] = FP64_negate(FR[fj])

3.2.1.6 F{SQRT/RECIP/RSQRT}.{S/D}

8o fsgrts  fd, fj fsaqrtd  fd, f]
frecips  fd, fj frecip.d  fd, fj
frsqrt.s fd, fj frsqrt.d  fd, fj

XEEFE S B 5 T 7 A BIEUHE S IR,

FSQRT.{S/DHERIEFETE R F 2 en ] VRS B DR B TP 8, RETT 7 515 2R SR B 0URS ET7 L
WE NFF A F 7 e fd . FAIT 288G IEEE 754-2008 ARifEH squareRoot(x)BRIERIRITE,

FSQRT.S:

FR[fd][31:0] = FP32_squareRoot(FR[fj][31:0])
FSQRT.D:

FR[fd] = FP64_squareRoot(FR[fj])

FRECIP{S/DHEIEZETE R A frar ] RHVERE BB EIE A5, A 1.0 BRAXMNFE SEUEHE5RIRH

FE B/ AU T RS NEITF R F ey fd . 24T IEEE 754-2008 FrifE division(1.0,x)#1E,
FRECIP.S:
FR[fd][31:0] = FP32_division(1.0, FR[fj]1[31:0])
FRECIP.D:
FR[fd] = FP64_division(1.0, FR[fj])

FRSQRT.{S/DHE L IEZRTF T 7as {j HAVRRE S/ AUE LT S8, WEFF 7 515 2 BRAE RS S TF
REEH 1.0BR, BRI EREE B ER RS ARTRAFFEE (d . FERITHKEIZEE)E [EEE 754-
2008 HRIfEH rSqri(x)RERIITE,

FRSQRT.S:
FR[fd][31:0] = FP32_division(1.0, FP_squareRoot(FR[fj][31:0]))
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FRSQRT.D:
FR[fd] = FP64_division(1.0, FP_squareRoot(FR[fj]))

3.2.1.7 FCOPYSIGN.{S/D}
F5M:  feopysigns  fd, fj, fk fcopysignd  fd, fj, fk
FCOPYSIGN {S/DHE AR a7 an fj THVREE/ DUEEF S, BENFSASOVERFFES
fk HHERRE B RURE BE 1 RN AT S0, 15 BIRHT Y HKE B2 DU T i BB A\ BF i F 788 fd . 1#RE

HIFF 512 BE)E IEEE 754-2008 ArifEA copySign(x, y)E/ERIHITE,
FCOPYSIGN.S:
FR[fd][31:0] = FP32_copySign(FR[fj1[31:0], FR[fk][31:0])
FCOPYSIGN.D:
FRLfd] = FP64_copySign(FR[fj], FR[fk])

3.2.1.8 FCLASS.{S/D}

EMR: fclasss  fd, f] fclass.d  fd, fj
KGR R FES §j THE S BOHEITRAIRAINT, PISRIAIMEE R —3Lh 10 HRHERAMNK, FHk
& AN R ER R
Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Bit9
negative value positive value
SNaN QNaN
00 normal | subnormal 0 0o normal | subnormal 0

LA BB T & A RN MR N, SRERMERXN MRS EN 1. ZisSR M
IEEE-754-2008 $rifEHHY class(x) R,
FCLASS.S:
FR[fd][31:0] = FP32_class(FR[fj][31:0])
FCLASS.D:
FRLfd] = FP64_class(FR[fj])

3.2.2 ZRLEBYES

3.2.2.1 FCMP.cond.{S/D}

51 femp.conds  cc, fj, fk femp.cond.d cc, fj, fk

XR—RIFRERIES, FBHRNERFEAEENIREN (CO). RXFMHEOH cond F 22 Fh, XLtk
SR DASHIMT IR IEEAE R R A1 HER,

Briess | cond &Y o | e | AR IEEE 754-2008 ik
CAF 0x0 = 7
CUN 0x8 TEIR LR UN - compareQuietUnordered
CEQ 0x4 iEE EQ compareQuietEqual
CUEQ 0xC LEE RPN UN EQ
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=
BhiafF | cond &Y Cozzlil‘ceion %{;;J;f %t Ri IEEE 754-2008 B8
CLT 0x2 N LT compareQuietLess
CULT 0xA INTECETR LU UNLT compareQuietLessUnordered
CLE 0x6 INTEET LT EQ compareQuietLessEqual
CULE OxE INTEETEUC R UN LT EQ compareQuietNotGreater
CNE 0x10 A GTLT
COR 0x14 ¥ GT LT EQ
CUNE 0x18 Joik AN UN GT LT compareQuietNotEqual
SAF 0Ox1 7 7T
SUN 0x9 ARRT/INTEREFET UN
SEQ 0x5 T EQ compareSignalingEqual
SUEQ 0xD REAFHNTF UN EQ
SLT 0x3 /T LT compareSignalingLess
SULT 0xB ARRTEEET UNLT o compareSignalingLessUnordered
SLE 0x7 INTRET LT EQ compareSignalingLessEqual
SULE OxF ARKRT UN LT EQ compareSignalingNotGreater
SNE 0x11 AT GT LT
SOR 0x15 aF GT LT EQ
SUNE 0x19 TCTE U AN UNGTLT

E: UN FRILEE, EQ #rMSE, LT R/ T HAEMMRERHEED—D NaN i, XH
MR ERR,

3.2.3 FRERES

3.2.3.1 FCVT.S.D, FCVT.D.S

SR fotsd  fd, fovtds  fd, fi

FCVT.S.D 507 R ey §j PHINUE BT R B oy R 7 R, BRI BB ERABE A
BTF R F e fd H,

FCVT.S.D:
FR[fd][31:0] = FP32_convertFormat(FR[fj], FP64)

FCVT.D.S 5B R FFas {j TR SRE R BRI N AR T 8L, SRR EZ RBE A
B|E A e fd o

FCVT.D.S:
FR[fd] = FP64_convertFormat(FR[fj][31:0], FP32)

IF RS2 E 8 IEEE 754-2008 FriEH convertFormat(x)#1ERIHLTE,

3.2.3.2 FFINT.{S/D}.W, FTINT.W.{S/D}
B2t ffintsw fd, fi ftint.w.s fd, fj
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ffint.d.w fd, fj ftint.w.d fd, fj
FFINT.{S/D}W f5 14 1F KFF Fan £j HHVEEELE R 800 SRS 2 AU B 17 R, 1S IR SR
IMEEFRABEANFFE AT EE d B, HFARKXELREEEE IEEE 754-2008 R i+

convertFromInt(x)#&/EAIHITE,
FFINT.S.W:
FR[fd] [31:0] = FP32_convertFromInt(FR[fj][31:0], SINT32)
FFINT.D.W:
FR[fd] = FP64_convertFromInt(FR[fj][31:0], SINT32)
FTINT.W.{S/DHEERRTF R T ey £j TPV EENE B NG T R o BB e B, 15 3RV 58
TE RS NEITE R A ey fd H, fREE FCSR FRANEIRVIRT, 7 mig N i BE e IEEE 754-2008 Fr
HEAR YRR L R AR,

AN IEEE 754-2008 brifH i35 /E
Al RS A convertTolntegerExactTiesToEven(x)
FAIETT AR A convertTolntegerExactTowardZero(x)
WMIETCS 77 & A convertTolntegerExactTowardPositive(x)
EEREPEIEPN convertTolntegerExactTowardNegative(x)
FTINT.W.S:
FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], FCSR.RM)
FTINT.W.D:

FR[fd] = FP64convertToSint32(FR[fj], FCSR.RM)

3.2.3.3 FTINT{RM/RP/RZ/RNE}.W.{S/D}

88 ftintrmw.s fd, fj ftintrp.w.s fd, fj
ftintrm.w.d fd, f ftintrp.w.d fd, fj
ftintrz.w.s fd, fj ftintrne.w.s fd, fj
ftintrz.w.d fd, f ftintrne.w.d fd, fj

XEEFES AT & NG S BUIRHRE S
FTINTRM.W.{S/DHELIERZRTF M T f7an {j HHVRREE /NS ETE R B T R, 1538
BAE RS NS F s fd H, RA “MATFsEHREN” AR,
FTINTRM.W.S:
FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 3)
FTINTRM.W.D:
FR[fd] = FP64convertToSint32(FR[fj], 3)

FTINTRPW.{S/DHEIEEFE R FF e f] P HY SRS/ XURS B 7 e B O B R R B, 15 3R H 8L
E R AR RFFE fd B RA “RIELH RSN 8775

FTINTRP.W.S:
FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 2)
FTINTRP.W.D:
FR[fd] = FP64convertToSint32(FR[fj], 2)
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FTINTRZW.{S/DHESIEZETE R F fFds {j TR RS DU B2 1 B oy BB E R, 1S BIREEEL

BE R E NEE R T Aes fd H, RA “MTARAEN B
FTINTRZ.W.S:
FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 1)
FTINTRZ.W.D:
FR[fd] = FP64convertToSint32(FR[fj], 1)
FTINTRNE.W.{S/DHES IR R FFf7dn £j FHHY RS DU [ 7 RO o B8 AL E B, 1S 31R9%E
PR RS NEIE R AR fdH, RA “MSEREEEN” 8977
FTINTRNE.W.S:
FR[fd][31:0] = FP32convertToSint32(FR[fj][31:0], 0)
FTINTRNE.W.D:
FR[fd] = FP64convertToSint32(FR[fj], 0)

RO SRR RIS EE IR IEEE 754-2008 FRikE A AUHER/E LR,

LM IEEE 754-2008 bR IIR/E
FTINTRNE.{W/L}.{S/D} convertToIntegerExactTiesToEven(x)
FTINTRZ.{W/L}.{S/D} convertTolntegerExactTowardZero(x)
FTINTRP.{W/L}.{S/D} convertTolntegerExactTowardPositive(x)
FTINTRM.{W/L}.{S/D} convertTolntegerExactTowardNegative(x)

3.2.4 FaiEiES

3.2.4.1 FMOV.{S/D}
B fmovs  fd, f] fmov.d  fd, fj
FMOV.{S/DH&4 ¥ R 3 f7en {j WEIZBRE/ UG E R RER AT AZF AT Fe (d H, 1R §j (E
ARG RS 7 R BUE X, MR AHE.
FMOV.S:
FR[fd][31:0] = FR[fj][31:0]
FMOV.d:
FR[fd] = FR[fj]

ERIESRIERIEEARR, A5k IEEE 754 Bilsh, WABSERRIEHIRSTF Z817 Cause 1 Fla
gs 1,

3.2.4.2 FSEL

oM fsel fd, fj, fk, ca

FSEL 87T & MBI 1E,

FSEL HUTHS, RFKMIMETFFEE ca MEET 0 TS5 788 j ES AZNFEAFFRS d H,
TR s 27 1788 Tk FIES NBNF S5 1788 fd .
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FSEL:
FR[fd] = CFR[ca] ? FR[fk] : FR[fj]

3.2.4.3 MOVGR2FR.W, MOVGR2FRH.W

E2R: movgr2frw fd, 1j
movgr2frh.w fd, 1j
MOVGR2FRW i@ H 2 1788 1j (E5 NiFRFfFes fd BIK 32 fiH, BHRRFESRATEN 64 7, N
fd W& 32 MAEAHERE
MOVGR2FR.W:

FR[fd][31:0] = GR[rj]
MOVGR2FRH.W Kl 77 774 1j [B5 AR 7oy fd B& 32 (i, HFRFFE fd AR 32 f{EA

MOVGR2FRH.W:
FR[fd][63:32] = GR[rj]
FR[fd][31: 0] FR[fd][31:0]

3.2.4.4 MOVFR2GR.S, MOVFRH2GR.S
E2M: movfr2grs rd, fj
movfrh2gr.s rd, fj

MOVFR2GR/MOVFRH2GR.S % = F 78 {j B 32 ii/5 32 MBS NIERH FFes rds
MOVFR2GR.S:
GR[rd] = FR[fj][31:0]
MOVFRH2GR.S:
GR[rd] = FR[fj][63:32]

3.2.4.5 MOVGR2FCSR, MOVFCSR2GR
EM:  movgr2fesr fosr, rj
movfcsr2gr rd, fcsr
MOVGR2FCSR tR4E1E H T 78 rj (BB fosr FERAYTE SIS HIR S EF 7280 N AR A AT B IS AME, a0
% MOVGR2FCSR 54 1& FCSRO {#{$H Cause BIMAIXT N H Enables BINIFEIN N 1, sEBK
FCSR1 fJ Enables 1%, FCSR2 [ Cause 1, 1§ Cause BN AT Enables f2[EA 1, MOVGR2FCSR
689 B B A& TE S BTN,

MOVGR2FCSR:
FCSR[fcsr] = GR[rj]

MOVFCSR2GR ¥ fesr fEnBIi7 Rz HIRSFZ 20 32 MEE NBAZF 74y rds
MOVFCSR2GR:
GR[rd] = FCSR[fcsr]

iR ERIELHRY fost FERITR RIZHIIRS FFERAEE, WERAHE,
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3.2.4.6 MOVFR2CF, MOVCF2FR
F8oM: movfr2ef cd, fi
movcf2fr fd, cj
MOVFR2CF #7% K5 7 es j FRIK— LR ES N F SR 78 cdo

MOVFR2CF:
CFR[cd] = FR[fj][0]

MOVCEF2FR # & finilar ey cj FIES NFRarFas fd FRK— R,
MOVCF2FR:
FR{fd][0] = CFR[c]]

3.2.4.7 MOVGR2CF, MOVCF2GR
F8M: movgr2cf cd, rj
movcf2gr rd, cj
MOVGR2CF K@ #7288 rj BRI — LR ES AR MRS F 728 cdo

MOVGR2CF:
CFR[cd] = GR[rj][0]

MOVCF2GR & fhrbFfFas cf FEE NEAFF4s rd FIRK—EF.
MOVCF2GR:
GR[rd]1[0] = CFR[c]]

3.2.5 ZRakiEd

3.2.5.1 BCEQZ, BCNEZ
5 bcegz qj, offs21
bcnez cj, offs21
BCEQZ WM& intiarfres cj AUEHHTAINT, aIR5ET 0 WPk Einttiit, &NIABKE,
BCNEZ M & HAREFf7es cf AERTHNT, RAZET 0 MBS Eintist, SRRk,
RS SHE LIPS B AR RS ST A Y 21 ELRR S RIS of fs21 BB AR 2 (L G BT ST /R,
FrSHmASE N R 7 a1 PC,
BCEQZ:
if CFR[cj]==0 :

PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
BCNEZ:

if CFR[cj]!=0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
AL FZEFENZ, FIREPUNRES LR RABREANWEERN T X, MICgRZRR AR IR E
ANRAFHT R A mAS(E, BRI offs21<<2,
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3.2.6 FREEHFES

3.2.6.1 FLD.{S/D}, FST.{S/D}

a2 flds fd, rj, si12
fld.d fd, rj, sil2
fst.s fd, rj, sil2
fst.d fd, rj, sil2

FLD.S MAEEREl— N FHIEEE S AT R 5 Fes fd BUK 32 i, EFRTFESAER 64 A7, N fd By
& 32 MEANAE

FLD.D MAZEE—MRFHIEBIEE N F R F 74 fdo

FST.S RiF R FfFas fd Pk 32 [ FEHEE AFINFH,

FST.D KiF R F ey fd PNFEIREE AZIAFH,

ERfESHI M R R R E A F e 1) TESSYT RGN 12 iz A% sil12 AAnsk,

Xt FLD.{S/D}#l FST.{S/D}E%, FTICTEMAMEMFEIMAIMNTECERIL T, REHFHbEE B 2%
FrHY, BRI FFEIIN; L FHIIEATE BN TR, ANSREEFSE ISR AR 57 7 B S R IR

BLBE N ATV, BNAASRRAENTTHISN, 2 W ETER A& AR 515,
FLD.S:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
word = MemorylLoad(paddr, WORD)
FR[fd][31:0] = word
FLD.D:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
doubleword = MemorylLoad(paddr, DOUBLEWORD)
FR[fd] = doubleword
FST.S:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
MemoryStore(FR[fd][31:0], paddr, WORD)
FST.D:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck(vaddr)
paddr = AddressTranslation(vaddr)
MemoryStore(FR[fd] [63:0], paddr, DOUBLEWORD)
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4 [N FERRER

4.1 {NER

TSR 32 (kS TR P AL ER g AZ o 2 DRI (Privilege LeVel, fa#k PLV), 725l/2 PLVO 1
PLV3, ACEEESZSLRIAE TR MRFIEESH CSR.CRMD H PLV SRAEME—H#E.

FPERIINEE R, PLVO 2R A &ESMIRAVRINESR, 2 ME—rT DA RS H Vi BT A R AR TR
HIRFIEE S, PLV3 XM EE A BERA TR 17 AR R TR

XTF Linux 2GRV, ZEMHY PLVO Al MO, PLV3 A R FH 78,

4.2 e <R

FTERIXTE S UE PLVO RS N A REVIIAl, (B2 AT DATE PLV3 R FEH T 4T Hit 28 CACOP 15

4.2.1 CSRifiaES

4.2.1.1 CSRRD, CSRWR, CSRXCHG

M csrrd rd, csr_num
csrwr rd, csr_num
csrxchg rd, rj, csr_num

CSRRD. CSRWR #1 CSRXCHG #&< FH T# - il[A] CSR. CSRRD 5 K#67%E CSR HIMEE AFIif
Zif7es rd . CSRWR 5B F 78 rd FIVIEES AZHEE CSR H, [RINCKHEE CSR WIIEEEHT
FE A FFER rd . CSRXCHG 8 MRIBIE A F 78 rj PRI EMER, HlAFES rd PRIHE
5 NEIFEE CSR X M E RS 1 BIHARLE LR, 1% CSR AR HER LR RFEAZ, FIEKiZ CSR MIHEE
HEEM A7 e rd 7

FiF CSR FfFdsRAMIAF LS E, EiRfELH CSR WFULERE THELHRT 14 A2 RIEL
csr_num, CSR BJSHEEAN 22— CSR FfFEes, B0 S CSR Y csr_num & 0, 1 5 CSR fJ csr_num 2
1, DAHEHE,

TEHEA 32 AL FEfRIARY, FTA CSR F 7 asHIML HERE 32 i,

2 CSR Vi EHEL Vil — R R E AR SEIRR) CSR I, EEahfEIR[El4 0 {H, FaEMER
SEERER TR AT IR, T EARIEIERMZE, CSRWR f1 CSRXCHG 82 MU EEH CSR M5 5)
&, &1 CSR [HEREEIE,
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4.2.2 Cache #irigS

4.2.2.1 CACOP
B2 cacop  code, 1j, si12

CACOP 5% FZ T Cache BI#IIEIL. DA Cache —EUIE4ES,

EHZERS v WEM ST BER 12 A7E1EL si12, 41538 CACOP {84 A A ERUtIE VA, H
¥ H T id®E Cache ITHINE,

CACOP 52 Vi FIME Cache DA #EATIFH Cache #EHIESH 5 A code HRTE, code[2:0]45
REVER) Cache X4, code[4:3[48RRIEZRA,

code[2:0]=0 FRIEE—LRAMETES Cache, code[2:0]=1 FREIE—HFEEIE Cache, code[2:0]=2
FORE I ZRE Cache,

code[4:3]=0 #/R AT Cache #J4{t. (Store Tag), ¥4+ Cache 1TH tag B A2 0, BRIZHAIAY
Cache B (1<<Way) #, H—H (1<<Index) /> Cache 17, 8 Cache fTA/NA (1<<Offset) NF
T, W R A B R5 5 NEEE, #E1% Cache BI5E VA[Way-1:0]#HI28 VA[Index+Offset-1:0ffset]
™ Cache 17,

code[4:3]=1 TR AMUEERERSITRES Cache —&!1H: (Index Invalidate / Invalidate and
Writeback) , #ilit EHR5 175 NHUE BN _E—BRIHIR, i —BUERHRIEZ NG ER Cache HTTERX
HEERRIE, WRPHRERIRIES Cache, IBAMNTFERITIRIRIE, HATER Cache [THHIEIES
B, 5 [EAEEE N SIH—% 7 0% - B B SREIR Cache BN ERAINE SREFRXARE, TR
Cache R & Cache, HEMKLEIIRE ZEGXIE Cache THIE TN A G HEH],

code[4:3]=2 FTRK A EIRT| 77 44 Cache —2 M (Hit Invalidate / Invalidate and Writeback),
XEZE Cache —HMERVIRIES LH—BRAITE—, MBEWRIIGTR, 2K CACOP 5/ VA MfE—
NEIE load FELEVIFIRHEIER Cache, WRMMFFNIN AR Cache ITHATERIE, ENIAIEMHRIE,
B FIX A E AR AT REWS Ko R SEHbk d546e, B DUXAME LN CACOP 52 FIREfill &R TLB M AIFISh, AN,
T CACOP f5#RFHIXN 52 Cache 17, FLAXRMEN FH AT ES EHIHENFF5 A,

code[4:3]=3 J& TSL¥I H & XA Cache #1E, ZEMHIYEHAFIHHHRIIEERE o

4.2.3 TLB 4I5S

4.2.3.1 TLBSRCH
M0 tibsrch
f#H CSR.ASID #1 CSR.TLBEHI ff5 8 =&l TLB, EAEGHT, ILKGHIHRSMES AF|
CSR.TLBIDX fJ Index &, [FE# CSR.TLBIDX fJ NE B4 0; @R A da-HIH, A2 CSR.TLBIDX
I NE BN 1,
TLB & HIRG HETFEMNZE, M 0 FERIGEERS, NE 0 ITERE—1T.
40 I REHPEHERERHERAS
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4.2.3.2 TLBRD

a2t tibrd

¥ CSR.TLBIDX Y Index HIEMFNRGUEEIE TLB FHEET, WRIEEMERE—MEU
TLB W, #2¥i% TLB WA W HREESE AF CSRTLBEHI. CSRTLBELOO., CSR.TLBELO1 #l
CSR.TLBIDX.PS #, H¥ CSR.TLBIDX ) NE &N 0; tIRfgEMBLARZ—NER TLB W, T
CSR.TLBIDX #J NE fzE# 1, H¥ CSR.ASID.ASID. CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1
1 CSR.TLBIDX.PS &4 0,

FEERNRE, BRI TLB WA TLB HHITTRIVE 2/ TERUEF MR,

GUERIF R A EY index (BB T TLB BTERE, NICEESHIT ARHE,

4.2.3.3 TLBWR
B towr
TLBWR 544 TLB % CSR HAT I TIRIE EE AZ| TLB AUEE I, #EEARITURIE Bk
HTF CSR.TLBEHI., CSR.TLBELOO, CSR.TLBELO1 1 CSR.TLBIDX.PS, #1% CSR.TLBIDX.NE=1, #R
2, TLB HEHHEA— N TLB Ui; {24 CSR.TLBIDX.NE=0 i, TLB #AS¥EAN—NE R TLB I,
4T TLBWR B, TURIE A TLB M E 2 H CSR.TLBIDX #Y Index BAYETEER, EARAIRT R FL
NiE2%E TLBSRCH #5296 T TLB HH&IRZR S MER HHERNI,

4.2.3.4 TLBFILL

B2 tibfill

TLBFILL #5<# TLB #H% CSR HFif# A IR IUE BHEAZ| TLB 1, $EEARTIRIEERE T
CSR.TLBEHI, CSR.TLBELOO, CSR.TLBELO1 #1 CSR.TLBIDX.PS, 415 CSR.TLBIDX.NE=1, A2 TLB
FRSWHE A —NTCAL TLB Wi; {34 CSR.TLBIDX.NE=0 i, TLB FASPIEAN—MERL TLB T,

4T TLBFILL B, TURIAPHEAZ] TLB WE—I0, 2 EREHLE R,

4.2.3.5 INVTLB
5 invtlb op, 1j, rk
INVTLB 5 H T34 TLB AN, DA4ER: TLB 5 WN1F Z A 0T R EHRE A — 2,
TR =MRIRIEE, op &2 5 LU R, AT RBRIEREL,
B F RS 1) 901N A CRARERT R ASID R (Foh “FHfFeataE ASID” ), HRME MM
H 0, X op ATERAVIRIEARTE ASID K, ROGEAZ 7R rj ZER r0,
A7 es rk AT EBOCSUREF RN ERMMLE R (FRh “FE8EE VA”) . 4 op ATfERME
VEATERRIIE RN, ME@EAZTESS rk REHN 10,
% op MM ARIEAI NRR, RIERTHIA op Kefif & (R E 5B,
op Bl
0x0 THBRATA TR,

4 | R R ARG ERAD
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op B1E

0x1 TEPRITA IR, HRHEERCR S op=0 5242 —%

0x2 TEERFTE G=1 TIRIL,

0x3 TEERFTE G=0 TR,

0x4 HERATA G=0, H ASID HT#H{FasaE ASID [HTTFRIA,

0x5 1EBR G=0, H ASID FFaFaHEE ASID, H VA F T2 FaEE VA BTTRIL,
0x6 BRI G=1 8 ASID F T2 {7asiEE ASID, H VA FFZHIFEHEE VA WTTRIT,

4.2.4 HeZ#migs

4.2.4.1 ERTN
B ertn
ERTN $5< F T MBISMEFIR L,
¥4 B PPLV, PIE %% B # % CSR.CRMD 1, [FIRFBEEEZIFISNTAT B Y ERA ZETTAABUE.
B4R PPLV, PIE {5 E % EHTF CSR.PRMD, @I ERA 3 EHF CSR.ERA,
41T ERTN 540, 405 CSR.LLBCTL A1 KLO (i AR%ET 1, WK LLbit & 0, 7N LLbit A&,

4.2.4.2 IDLE

§2ME=X: idle level

1T IDLE 1595, MR IEBUEHE NERRIRES, BERHR MRS E ML, ME LIRS P
WTNARR S, ALPRERXPUITHISE —5:46< R IDLE ZfGHH—&KIE2.

a2 | R R ARG ERAD
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5 #hiEEE

5.1 ¥pigithht=sia]

NP 2= RV : 0~2PALEN-1,
FEIZRKY 32 frfE ik, PALEN Hig b2 — A 36 RUEELL, msciloie HEARE, @5
BN 32,

5.2 EAuEES )| Sitht EHFET

FeS B 32 (LAE T AR P RE AU S AR LMY, W T PLVO Zokin, RERIisk =S [RIR/Ny 232

B

Mo

B 32 AR IRREY MMU SRR SEit bR iR Rtk B e Rl B i R AR K

% CSR.CRMD HJ DA=1 H PG=0 i, ALERERAZAT MMU AT BRI AR, TEIXRE R,
Py BN B SE T AU AR A [PALEN-1:012. COR2%h 0), BRIFEARSEIIARA T HEMLRE N
R SEHIHEBE RN, AT DA S 5 R Uk 2 (R S TR A, AL PSR B (U 45 5 1 E N B R b %
i Saws

2 CSR.CRMD HJ DA=0 H PG=1 i, ACHEZRZXA MMU &b TG HbEENIRR N, BAX ) N ERER
S EI AR (RIFR BT FIT R B (FRTFR “ DR ARSN") wikh, B
HERPRAE e B BRE S 14 IR B R O TR, ER T e R IR TR O TR, AR ERm
SHECHITRAIH RIS 5.2.1 TTINE, AXRITTRBSTEXIIHEANEE 5.4 TR,

5.2.1 EHizIRHIEnFEL

YALFRERZA) MMU 20T B ik s, 38 AT DB I B Rz M e B o LI 52 AR Sk A B it
5, EEMSIECEEOLIREEW, AIENHTBEEH load/store #1E,

AGARFEIAEE CSR.DMWO~CSR.DMW1 FHFZRIFIEEMN N ERBNTEER O, S8ME0OR
THIEEEE RSN, & DABL B IR E O EM LR E R NI, DA SRR 1% & O R R 7E
o3 [FIE

FEASEEN 32 NAE R P, B — /N E RS L B 5 ] DABCE — 1 220 52719 [EE A/ NI RE Sl ik 23 Al
X it A R NE R BT B B O, HY b BRI 09 [28: 01 LB Rz 5 I
P E R REE S AL, ARy U2 kRS 3 A0 ([31:29]60) SECEE OFFEEHI[31:29]
MHEE, B4R SRR IZEC B & O PR,

Z5Sk UL, JEIEK DMWO BL & 0x80000011, BRATE PLVO 4%, 0x80000000 ~ 0x9FFFFFFF iX

43 I REHPEHERERHERAS
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B HitIE 1 B 1 ke 6 2 Wy Bt A1k 25 6] OxO ~ Ox1FFFFFFF b, HAEE AR~ B EN,
SEAMREBIAR R, W RN R E & O 3I6 B AT DUSVELE 231~232-1 Ml Ay — Btk == (A B
NTE PLV3 9 N AT V5 IR], SO B A R FR R s 7 16 1 R - S 7R IX AR B N, ANfilk B it
#5158 (ADEF) sVifeiE<HibksE615 (ADEM),

5.3 Ffifipin R

QRIS 2.1.7 TR, JeothaeAs 32 AoRE faThl T SR AR (T 285, 27l 2 . — BRI 22 4F (Coherent
Cached, f&#r CC) FsRFIELKTFE (Strongly-ordered UnCached, f&FR SUC),

LAEFRERZ MMU 4T Bt ERIREN, FrE BdERYZ (&7 282l CSR.CRMD.DATF R7E,
FiE load/store #/ERIFF i 7288 CSR.CRMD.DATM R TE,

HAEGRZ MMU AT b stk B X, F 085 R E 0 I AR B O, I SR EUE BX
load/store #AERIHINEZEAE N ERECE R O L, APAIZEHEE load/store B F T AR B D
BHIXE R CSR F 788 Y MAT SBURE, NSREEEEL load/store HEEIRI TURSEAMLN, A HAZGEDT
[F) R HY B TUR T Y MAT BIRE,

TEICTEMRME LT, 78T 2R HIERE R R, 192 0—RFIRERE, 1— B &1F,
2/3—1RE,

5.4 TIRMFITFHEEIR

R HIHEBIERICUT, BR T VS AE ERRMUHECE & O iR RIHibE 2 5, R E S Atk # 0 /UId DTkt
O SE RORE SEHLE B, TLB (NS P URIE R G URE R B — DG ST, T hash b s sk 812
BN AYEER] load/store #R R RESEHIIE B4 7R,

5.4.1 TLB B94ARLEN

TLB XA 2MHRELRIHAA LA,

5.4.2 TLB BYRI

H—/> TLB RIRIMERINE 5-1 R, BEWADED: HERE D A L Bk 77

| VPPN | PS || asp | E|
| PPNO | pvo | wmato [ po | vo |
| PPN1 | pvi | wmar | b1 [ v

5-1 TLB RIEHX

4 | R R ARG ERAD
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TLB SR I ELALER o E A

o FHEALE), 1% N 1FRRATE TLB RIEEZ, AIAS5ERKITAL,

o HuhE=EFRIR(ASID), 10 Eb%F, sk RIFRIRA T X0 A EHERE PR RRER B L, B R Y)
HINTE T TLB AT RIVIEREIRR, BRIERGNE NEREDECHE—RT ASID, TLB fEMATEK
ERAAESE BRI —2h, IETRELLX ASID (FR.

o ZRMELLG), 1HF. HZAoN 1K, BEIRRARET ASID 2E—SMERRE, SHRIERSTHE
BEFTEERE R R — R OHIER, FTIRE TLB R G &N 1

o TURNPS), 6 EtfF. NAE MTLB FRHEL, AT IR TR Y TUR/ N BUER TR/ 2
HIRTEE, oM 32 RIAEEThR A S8 4KB A 4MB MIAITTA/N, X TLB RIAHH PS {E45
Al 12 #1213,

«  FEXNTTS(VPPN), (VALEN-13)EtHs, 1R 32 Aoksfaifikh, & — D IURITFER 7 HBH —
X EEHBIIRE R, TP TLB WRIPFRE TSHERATERNS/2 AR, RIERSHR
REATEERIE TLB . &R TLB MR E K E 115 HIR AL RE BIEFF S UL
BECS TP BRI R

RITH BRI 076 — N A MRV EERER, §— i EE .

o CHARLL(V), 1EHHRR. N 1 RETZIURIUE A T B4 A AT,

o MEALD), 1EEFF. N 1 FRORIZ DRI W A HLAEE E N E A R,

o FREVRRE(MAT), 2 HURF, PEHIVE X TUR I L 22 [F]_E VTR R R T 22, 58K
EEMAZ I 5.3 77,

o FREER (PLV), 2 HERF, OURIUN MAVFFER. % IGRITA] DR RAEFERAKT PLV

HIRE I [,
« TS (PPN), (PALEN-12)HAE, 4 TUA/INA T 4KB HIRIE, TLB HFf# ke PPN f[PS-1:12]
i E] DL RAE,

5.4.3 TLB BYZR{4-E1E

RN 32 AoREfaTAR ™ TLB BYEH R 77 R LA, TLB EHEDIN TLB 5AF TR Z AN —E
PEAES T 280 A T 52

5.4.3.1 TLB {89615

TLB #17 i LI i A2 R B 3h 72k, B2 TLB HiA ILEE, 23 RE VLHCE TR TTTTAL
BRI IARIERS, MTEEAEGIS, REHRERFAANZRETRERF, BREE—S 0, ¥ TLB AR
BT, SO HUTII S AR G HE, G4 32 MERIR S TLB B RIS -

o TLBEHEFIS: LT FERIERERIETE TLB R EBIR AL, 2 %FI5h, BRI RFRA

U Linux PyResf 4MB TR/ R RIBIATUTIRI, HAEFN TLB IERFE5% 2/ 2MB K/ MEF TR R,
45 I RERERARRBERAR
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17 TLB EEHTIE, ZHIMAEHIZAFISIAN L. TLB EEHISMNEANFEN, @S850/
CSR.CRMD HJ DA BN 1, PG BN 0, EVEFEAEZEMAEFAEK, MimiEs TLB BEHEFI5h
KRR B 5 B L TLB EEAISN, N BN R TERESIKE.

load #AETUTCRBEISN: load #AERIEMIAIETE TLB H#KEI T ILECIE R ILRC TR V=0, &k
RIZBISb,

store BRAETUICEAGISN: store #RAERIFEINEAE TLB H#k I T ILECUE 2 VLA TR TR V=0, Kl
RIAZBIIHo

BUEIRIEDUCRBI SN BEEIRMERIREHDIEAE TLB AR E] 7 IEACIE 2 ILAE TR T V=0, ik
Z BT,

TURHUE RS RUBISN : ViR ER s 7E TLB FR#KE T ITED B V=1 FTH, B2 Vi RRRE
TAEM, FREIZBIIN, FINFRAGIAIN, Z TR CSR.CRMD.PLV AR T IR I
#J PLV,

TUBLBISN: store #AERYEHIMETE TLB F#kE| T ILAS, H V=1, HFEREMHIT, EZZ
TURD D AN 0, Kefid &2 BiI5h,

5.4.3.2 TLB#AXHEIES
TLB MXAFELEZW NN TLB W&, i 5. JTCUEFRIE, ATHAT TLB BHERE, BEir5—3K
Pegeir, BIRRESE SUESEATFM 4.2.3 THHIAA,

5.4.3.3 TLB #8k# CSR

TLB fH2¢H CSR #ZIBIIREF T AW, F—KAHT TLB MRRERED, F_KATRETRIE
FHZRATF TLB EHERFIIN,

E—RAHE:

i,

46

BADV
TLBEHI
TLBELOO
TLBELO1
TLBIDX
ASID

B RERE:

PGDL
PGDH
PGD

BE=REHE:

EiR% CSR FfFde5 TLB RERAT, 1HZ% 7.4 T4 CSR BIIEHE X,

TLBRENTRY

| R bR ARG ERAD
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5.4.3.4 TLB B9#4atk
I EEKE 32 LLFE AR R ARSEEE TLB MUBEEEWIMA(L, iEEsh BRAYEaHiEid $h /7 “INVTLB r0, r0”
ReFERIX —IhEE,

5.4.4 EF TLB HYEE bt i%inid iz

H*H H B H B H H H

#

IXENET TLB Rt TR Ll #2d REEAT AR

va: FRPAEER L
mem_type: ifFHRIERTY,

plv: AR, B CSR.CRMD.PLV HI{H

pa: FREHIP) L

mat: FRHUSTSRIAE k) 2

VALEN: FREHusE A R 5L

PALEN: Bk (14 i 51

TLB[]: TLB[N]Z/s TLB HYZ8 N IR

TLB_ENTRIES: TLB F{IHi%K

IR TLB

tlb_found = 0
for i in range(TLB_ENTRIES) :

if (TLB[i].E==1) and

FETCH /2 BUE#1E, LOAD /2 load #fE, STORE /& store f#1E

((TLB[i].G6==1) or (TLB[i].ASID==CSR.ASID.ASID)) and
(TLB[1].VPPN[VALEN-1: TLB[i].PS+1]==va[VALEN-1: TLB[i].PS+1]) :
if (tlb_found==0) :

tlb_found = 1

found_ps = TLB[i].PS
if (va[found_ps]==0) :

found_v =
found_d =
found_mat
found_plv
found_ppn
else :
found_v =
found_d =
found_mat
found_plv
found_ppn

else:

#HiI Ui, APEERISITEE RAHE

if (tlb_found==0) :

47

TLB[1].V0
TLB[1].DO
TLB[4].MATO
TLB[4].PLVO
TLB[4].PPNO

TLB[4].V1
TLB[4].D1
TLB[4].MAT1
TLB[4].PLV1
= TLB[i].PPN1

SRR RERBERAE
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SignalException(TLBR) #1% TLB EHEHSH

if (found_v==0) :
case mem_type :
FETCH : SignalException(PIF)
LOAD : SignalException(PIL)
STORE : SignalException(PIS)
elif (plv > found_plv) :

#I R FRAE TR
#1l Load #AETTERABISH
#ilt store #RIEITERLBIIN

SignalException(PPI) #R TR A E TR A1

elif (mem_type==STORE) and (found_d==0)) : #% L5 RVFKRENEERITE
SignalException(PME) #Al DTIB IS

else :

pa = {found_ppn[PALEN-1:found_ps], va[found_ps-1:0]}

mat = found_mat
|

18 |

SRR RERBERAE

Loongson Technology Corporation Limited



TR 32 Mk RS T

6 fl5b5SHhER

6.1 Hlif

6.1.1 rplfAEE

FeS AR 32 RIAB TR T B BrR AR FRITRIE X, B MEE SRR RTIE R 12 Nerl, 25lZ: 1
MMzEHW (IPD, 1AMERZSHW (TD, 8 MEFK (HWIO~HWI7), 2 MRk (SWIO~SWIL), fir
HHIZLHRRTE R PR, BEE SRR

RZIE R R TR AR B TR SN Rz les, HCER R SR D R AE CSR.ESTAT.IS[12]4%,

TE I 2R FR TR I IRCR B TR B EE R EN 8. HIEEMREN SR ESR 0 EN, TR
B, BlErENSSHMT I SR ICFAE CSR.ESTAT.IS[11]6L, TBRR7E I &5 i fe 2 i@ id Bk 11
CSR.TICLR #f7esf TILE 1 K58,

FE PR IR R ITIRCOR B T AL EESRSNE, HEECRIE R BNl gs, 8 NN HWI[7:0]4
A FRERAZRAEILSRAE CSR.ESTAT.IS[9:2]47,

AR BTRY R BTIRSR B TACEEER AR RS, #FIEIE CSR #5% CSR.ESTAT.IS[1:0]5 1 NI B EH I,

5 0 NTEPRECAT,
Fli7E CSR.ESTAT.IS BAIC R BERIR S ERHEAF WS (Int Number), SWI0 HyH#i S5
T 0, SWILHFWSET 1, ... , IPLHHMSET 12

6.1.2 FhBRRESR

[ — B 211 224 P U8 1410 5 5% P 812 A S R i, PR T SR (R S g s, (R0 TPT IR e s,
TIRZ, ... , SWIO BIMRSEBAR,
6.1.3 tEFAO

o T A A TS B AR AT B 2 _E DU RS M — R S AT A0 3, ORI b o B N T P31 2 Y 1 3 171 4
AR, B2EEFIIN ORI ERNESE 6.2.1 HHENH,
6.1.4 AIBREE IR FRETAYMIRT IR

BHMER RO PREE WL TR RS CSR.ESTATIS Hi, XEEFEES®MEE B
CSR.ECFG.LIE BH R @E W HEeEE B S, B2l — 12 HWihE int_vec, % CSR.CRMD.IE=1

4 | R R ARG ERAD
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H int_vec AA% 0 B, AESFIANEFRZWMMAI Y, TEMPUTHHELRPINEH —FK3EL, KEMRID
b MR IREI B SN ——FR T B S
B e A ER AR R AR AL B AR 5 B B S ML B AR — 1, 1S 6.2.3 TR,

6.2 fjl5h

6.2.1 sk

TLB E=HFISMIA LK E T CSR.TLBRENTRY,
bR _EIARGISNZ SN ATE EEEISN A\ HAEE, kBT CSR.EENTRY, Il 2@ CSR.ESTA [
Ecode, IS BHI(EERHWT BIARRIFIIIEEL,

6.2.2 ISMEELR

BISME I EIE N EEARTZN . H—, FRrEeamTHsh, =, X645, BHEk Bl d a1
e, MBS RIRE SRz, SATH BT YL e iR .

Xt BB BRI B 5h: BRI B IMIL e ikm, BE TLB MR BIIMEESRZ.

IFERGR B RTAG I BB SMI I B, BOEREZ B E AR,

PATH B A 75 S BRI il & 2 A B 5, BALTEM @ BENRARIR N « ZERHIIE R FF BT 1746 < R ik
AKE T4 IR TR RS BISMALE) > Hulik #5515 ADE) > TLB AHEHIFISM,

6.2.3 fISMEHFAIZERAEE

ARNIEFIEI SN, AbPR AR AR AR AL BRI P RE TR — ST RIZE R, X BN TR IS5 8 A b B #R i
(RE b

LR BISME, ACPRERRECF S TAD TR

+ ¥ CSR.CRMD HJ PLV, IE 45I%7%| CSR.PRMD f] PPLV, PIE A, /5% CSR.CRMD fJ PLV

BHO0, IEENO;

o B BIINMESHI PC {EICRF| CSR.ERA f;

o BEEZIBISI N DAL EE,

LERFHAT ERTN 82 MBIIMATIR EIR, AOEERSRE R 22 52 AN R i1k :

+ ¥ CSR.PRMD #ffJ PPLV, PIE {H{%%E %] CSR.CRMD fJ PLV, IE ;

o BkEZE| CSR.ERA FiC KAV EHE.

BN RBE A SEE, R ALE IS BT R B H AN SRR B TS P, FRE R 7E CSR.PRMD HiJ PPLV,

b TLB MRBISMNE RE T, EFER TR RS R &7 EME——F TLB HXH15h,
5o | RSB RRHEIRAT
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PIE F#(E R, FHEFSMNREIRT, KTRFREREKE 2 CSR.PRMD H,

6.3 Efi

SACREFAC TR IZE, KRR E T HE RS, X ERS HE M SRS HIE .
BALJE%E — %15/ PC /2 0x1C000000, HTEMAMEHE MMU —E4 T Bt BiEER, fbE
25 ATEY 26 — 2545 < R P BRI tH2 0x1C000000,

SRfHE, CTHERSHFERENES:

51

CSR.CRMD HJ PLV=0, IE=0, DA=1, PG=0, DATF=0, DATM=0;
CSR.EUEN HJ FPUen 2y 0;

CSR.ECFG HHJ LIE H 0;

CSR.ESTAT H IS[1:0]#5 0;

CSR.TCFG HJ En=0;

CSR.LLBCTL #J KLO=0;

6 LB CSR.DMW HIf) PLVO, PLV3 5 0;

PR T BBt RIAAESN, SR E, AHEa T EERA ] I F AR EE R A HER, SRIFEEA
AT R HARAS B T RS
TLB #1 Cache TE& (A2 S REATHEMF AL SEEIRGE, HAREIN FZHITRIFE AL,

| R R ARG ERAD
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7 EFRIIRSTFFER

1.1 FRIRESFEFSE—

53

® 7-1 FRIREBFEEER

Hirk: BFR
0x0 YHiEER CRMD
0x1 Fls R E R PRMD
0x2 ¥ R line EUEN
0x4 BN E ECFG
0x5 BIFMRZS ESTAT
0x6 (AR [ ik ERA
0x7 HEEE R BADV
0xc I N E iR EENTRY
0x10 TLB &5 TLBIDX
0x11 TLB R AL TLBEHI
0x12 TLB ZRIUEKAL 0 TLBELOO
0x13 TLB RIILAL 1 TLBELO1
0x18 M1k R BRI ASID
0x19 s A 425 B e Ak PGDL
0x1A b ) 42 e E S PGDH
0x1B 2JR B Ak PGD
0x20 PR YRS CPUID
0x30~0x33 Baiies SAVEO~SAVE3
0x40 EN B S TID
0x41 S8 I B B TCFG
0x42 TE N BHE TVAL
0x44 SE I RIS R TICLR
0x60 LLBit f2l LLBCTL
0x88 TLB G [ TLBRENTRY

SRR RERBERAE
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sk e
0x98 R AT CTAG
0x180~0x181 B HE I L 1 DMWO0~DMW1

1.2 EHRSHFR BRI

7.2.1 BEE%

EAFMEER TIZFIRSF Fa e LRAF RS MR “RE” BEHERNE XL, % “BE" BEERE
MR RIEAL A TE X, BAA I AP Rhde R

o RW—RHFAIEE, AJE, BRTEE CHRATE B2 SBUCE S HUTE RAME R IEAE, KAFA
UEANEEE, BEEIT, RANXERETEE FRIRE, BRERMIZESARNE. EE,
= P (R SER AT DA AR BTN, BB AT, BIRERIMRIE L ZRIA IR A, WA AT REHEL
BRHES TS NMEA—ERIE I,

o R—EHHBE BHFERESAIEREAE, BEAAEREEMEIER,

o RO——EXMFBBUX EEUKIZIRE 0, (HEFRNRABIRIE, ZABIIZE CSR THR 5 E
FXEIR, HLEEFXESNBAETA 0 H, X—ZREN THRERAFFERE T
KRV, ARiciXME RS EE LB IEE A

o WI—8MHE 1AM WENRERE 0 A2RKHEE 0, EAAEREEMEIER, R, &X
MZJE RIS H R ER A R AR X, R MIZ TR & HE,

7.2.2 REXBREKEMBEHIREFFIRHRIZR

HEPFER CSR F521IIAIAY CSR XM RBIMFEHARE K, BE BIITEHE AR LI E
2 BB EARSEIRY, I IREnEIRE S 0 18, Bl SRR a] A EER S,

REHIHH CSRWR Bl CSRXCHG #5295 XERTE LB ARELIMAHERIRST FabR TR E A F 7
rd BN 0 HZIMNFASBERHERAFFT LRSI, Ean R RAEHRE, WA 351X
F R

7.3 RIS S FE RS RS

RIS T EERE RS 2 B oR HRECF A TT4ESR, BRI TC RN R 15 < BT S e
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1.4 BEiiEHRESE5FEE

7.4.1 HFiERXEE (CRMD)

ZAF A PRE R T RE B S RTFT R EE S, 2R i (ERERT Ak B

&R 72 4ERRERFEREN

BT

[P

ik

1:0

PLV

RW

RIS, HATRINEETEE Dy 0 F0 3, Hrb 0 SRl it g, 3 Fonmit
RE

L BISMN, BEARIZIIEEDY 0, DABRERIE NG AL T B s S 4.

LT ERTN 5 WGISMEFFEFIREIN, BEfFH CSR.PRMD i) PPLV JRI{E K
HEXH,

IE

RW

HHiRTERE, SAR

A BISMR, BEEROZIRAVEE DY 0, DARRCRIE A G BchilT, BISMEFRE P oUE
BT A WAL, 7 R RO E 1,

ST ERTN 45 MBISMERERE FPIR [AII, f#fFR CSR.PRMD W PIE BHYEIKE
X,

DA

RW

BRI AR, &AL

Yfidkz TLB EIFISNY, WEAERIZIE R 1,

ST ERTN 15 MBISMEERE IR, 415 CSR.ESTAT.Ecode=0x3F, WIE:
RZIEE N 0,

DA il PG MY ATEHATENN 00 1801, 0, HRABEMRLEHAGHOINE
AN

PG

RW

e bR R R fERE, = ARL

Lfd%z TLB EIHFISNY, WEERIZIBE D 0,

ST ERTN 5 MBISMEEFE IR AN, 415 CSR.ESTAT.Ecode=0x3F, W
RIZIRE N 1,

PG il DA (IR EEA AN 0, 1801, 0, HEAACERHEHASHINER
ANHE

6:5

DATF

RW

B RN, B ERIE R AT 2,
MRS PG By 1IN, FRIFINKE DATF By 0b01, BI—3rIgq72%,

8:7

DATM

RW

E BN, load 1 store BRAERIFEAETITRIZEAY,
LR PG By 1IN, FRIFIINKE DATM B 0b01, RI—B(A]2f724,

31:9

RO

TREIER, BHRIE 0, HARFFASVFSEHE,
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7.4.2 {F5raitENEE (PRMD)

LRABIING, FEPESR N A B ESBI R F R 2 R R EREAL R F ZEHISM AT B R F e,
FFBIINR B 7k 2 AL ER A I 77,

& 7-3 HISMIIRRERFERENX

fir BT RE ik
Lf FISMS, 2R CSR.CRMD A1 PLV 38 [H{E I SRAEIX M,

1:0 PPLV RW | $1T7 ERTN 15 MBISMERERE IR AN, B 2ROX MRIEMRE 2] CSR.CRMD
19 PLV #,

M BIANS,  BEfE2¥ CSR.CRMD H TE 38 IHE IESRAEIX M

2 PIE RW | $1T ERTN f5MBISMERERE IR AN, BEfF2ROX DMRIEMRE 2] CSR.CRMD
1 1E 3%,
31:3 0 RO | fREFIR, BuRIEI 0, HEMFAARVFREHAE,

7.4.3 ¥ BEMF(EEE (EUEN)

PREMEBEEIE L RMFFIG L RIP, EtiTF RBIs SR AR A ECE R EREHIAL, X LEEREHIT
RS, PRATX L TG A5 ik AR N 45 2 AN AT I BIISE, BRAEAI X EALH AT DARE PR 17 b RSO RTE L, RE
- SEE A AT DA P A B 42 52 SR FEL B TR 728

R 7-4 FRIESEREFTEFERENX

(A HT Eac] ik
0 PE _— FLTE R FHREIEHIAL, %000 0 I, PAT 3.2 TAMARMITE S EHE SR 2k
TERIELARMERERIZN (FPD),
31:1 0 RO | fREFIR, BRI 0, HAMFAARVFREHAE,

7.4.4 5M=F (ECFG)

% 17 A T R Y = R AR RE AL

® 7-5 IS EFEFREX

(A HT RE 1R

JRERRIWTEERER,, AR, IXERESFFWTERERLS CSR.ESTAT A IS[9:04Kic % 1Y

9:0 LIE[9:0] RW . .
10 AT —— XS, AR — T
10 0 RO | fREEIK, BUR[E 0, HEXMAA RIS,
56 | REPRERARRABEIRARE
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iz BT Ry filiid
JEERRWTAERENL, AR IXERERFWTEERENLS CSR.ESTAT H IS[12: 11815
12:11 | LIE[12:11] RW ‘ ‘
(19 2 AFRWTIR—— X R, AR — TR
31:13 0 RO | fREFIR, BHRIEI 0, HAMFARVFREHAE,

7.4.5 fI5MAZE (ESTAT)

ZFFAICRBIIMNPIRSER, SSRGS — 2w, DA AR HIRES,

& 7-6 HISMABFERENX

{4 B s iR
L0 IS[1:0] - PN WT RSO, FEiRF O F 1 43510 B SWI0 1 SWI1,
AR B IE XA SERR, S 1 BRSO 15,
8 MW (HWIO~HWI7) [HRRIRASAL, AR
9:2 1S[9:2] R | 7RI, AR OCRBHRFES A T R IR IC S 5 it N T ATl
FRIT R AR IBTRY KR, 2 TR ST RIE, JEARTE AR,
10 0 RO | fREEIR, BuRME 0, HEHA RIS,
FENERT (TD WSS, @A EEPWEEUT, AU B HIRAE
11 IS[11] R BRI RS IC S S e RN T AT R T FRSE R TR R, 2 H T
TEATHRIE, FHATEHAES,
bl (IPT) B IOIRESAL, SRTEAN, TELRHWIRCT, OO HIRAE
12 IS[12] R BT ERASIE S 5 e BUINN T FE W20y F ST T S KR, 2 H T
TEATHRIE, FHATEHAES,
15:13 0 RO | fREEIR, BuRME 0, HEHA RIS HAE,
2116 Ecode R BIINEA — L mtis, R FISNS, REESARAEEISNEANE R 7-7 ¥ Ecode B8 XY
BIHE Nz,
20:29 EsubCode R BIINREA — omfis, fil A BIIM, BEAFSARIEFIINMEAE SR 7-7 h EsubCode #2722
NHEUET N %8,
31 0 RO | fREEI, WuRME 0, HIRARTRA HA,
=& 7-7 floMmiSER
Ecode |EsubCode | #I/MLE Bl RAY
0x0 0 INT HHT,
0x1 0 PIL load #AETTTCRUFI S
- I REHREERERGERAR
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Ecode |EsubCode | #ISME Bl 5h R R
0x2 0 PIS store #ETTICRUBISH
0x3 0 PIF HE1RAE DL TR 5
0x4 0 PME TUEH RIS
0x7 0 PPI TR RAERBIS

0 ADEF iEispibiwiy R

e | ADEM | VifEE A s s

0x9 0 ALE HsEARRS FF IS

0xB 0 SYS RGBS

0xC 0 BRK W7 s 14

0xD 0 INE FETEAERISN

0xE 0 IPE FE SRR IS B 5

OxF 0 FPD T RAE 2 ARAERERI SN

0x12 0 FPE HERUTE AR IS
0x1A-0x3E TR Bt

0x3F 0 TLBR TLB =HHF|b

7.4.6 fHISMEEMAE (ERA)

LR BISN, R FISNIHE LR PC R BICRIEIZT e,

&® 7-8 HISMEREIMMALFTFRE X

(DA %y | k5 ik
GRLEN-1:0 PC RW | fil& BN, BEAF2R A BISMTE SR PCICREXH,

7.4.7 gkt (BADV)

ZEF A TR SRR SR B SN, DRSS B, R EISMAE:

58

TLB EIHFIS

EutgHin 45515 (ADEF), HEHERAYEIZIELH PC
load/store #fEHIEEEFISN (ADEM)

HinEXSFFEE RSN (ALE)

load #fETT BN (PIL)
store #E{ETLTCRBISM (PIS)
e E i s 4h (PIF)
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o TUBHpISN (PME)
o TURBERAEMBISN (PPD

® 79 HEBEMINFEFREN

fiz %y | BH ik

GRLEN-1:0 | VAddr RW | Zifit% TLB SEHEBISMIIEEFRARSCBISNGS,  REFRE 55 AR kISR T ikt

7.4.8 fISbAOeHE (EENTRY)

ZFfFas H TECERR TLB EHEFISNZ SMRIGFISMI ARl AT C stk
&® 7-10 FISPNOALFFRE N

(DA %Y | RE filiid
5:0 0 R | HBEN 0, GHRNE,
31:6 VA RW | ISR A FHIIER[31:6] 0%, IX TR BISNAT R T A AL AR 6 A2 2620 O,

7.4.9 212234RS (CPUID)

ZHE T HEENEREmREER,
xR 7-11 VIERREFTEIEN

(A HT Eac] ik
REFRERLIIGR S . MG EH TR Z BRSPS MO, REEKN, &
8:0 CorelD R | MBI B 8 S5 R AR E BRSO T DU L, IR G A PEES
S M 0 JT R85 S
31:9 0 RO | fREFIR, BRI 0, HAMFAARVFREHAE,

7.4.10 ¥iB{R7F (SAVEO~3)

BRRFEFRESFESATERRARMFE FEEE. SMURREFFER A UFR— MERF 7R
e,
T BURREFZFIRSF AR UIIMHER, Wk 7-12 fs,

&® 7-12 BIRREFERENX

(A %Y | k5 13

GRLEN-1:0 Data RW | (UEERAFRG H0EERE. FRIUT CSR 15941, BEAFAXBBOZIRIN N,
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7.4.11 LLBit #=#) (LLBCTL)

ZEF AR TR LLBit TR AR HIHRE,

R T-13LLBit FEREN

(DA BT B filiid
0 ROLLB R | HiEfz, IREI=ET LLBit KY{H.
1 WCLLB W1 | BENIZAE 1K LLBit 75 0, BAXNIZNLE 0 KR 20,
AT ERTN 5 PUTH LLBit BU#R{F,
2 KLO RW | Hizf5T 1 AW, $04T ERTN 45 MHBEAKE LLBIt i 0, (H2 %A et
HaNE 0. EE, BRKLO B 1 )5 HEEE—X ERTN 52 HHUT,
31:3 0 RO | fREFIR, BRI 0, HAMFAARVFREHAE,

7.5 BREPHIAHEDFMAXEFFIR ST FEE

7.5.1 TLB &5| (TLBIDX)

ZHEFSEE TLB 5%
ARSI SR VPR Index 7 58 AN
RS TLB RIiH PS. E HUHRHIE R,

ZFFARCES TLB 5%

B1E TLB NHXIRIMEFER, £ 7-14 1 Index BHIALHE 5 LI,

it 16 EE%F,

R 7-14TLB E3|FEREN

(A B BE fiiid
AT TLBRD M1 TLBWR #54MF, ¥ilal TLB FKIUW 25 {EK H T i,
n-1:0 Index RW | $#f7 TLBSRCH #5<M, ananddr, WlanrhIipy R s EId 52X H,
AXRRGES TLB RIAAN N KR, HSE 4.2.3.1 1HHHEXA R,
15:n 0 R HEEN 0, FHZNE,
23:16 0 RO | fREASE, BURE 0, HARAARRVFSEHAE,
29:24 - - T TLBRD 54, Pz TLB FRIAKY PS IHMEICTENX H,
#47 TLBWR #1 TLBFILL 5%, 5 AR TLB R PS BE>R B T it
30 0 RO | fREASE, BURE 0, HARAARRVFSEHAE,
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iz BT B filiid
AN 1 £27R1% TLB RIUNZE (Joak TLB R, 0 Rz TLB RIHEZS (&L
TLB #I7).,

#47 TLBSRCH I, @nsAm-HImizsich 0, BN 1,

47 TLBRD I, FFBZEX TLB FRIAK E A {5 BB G Id R ENX H,

PUT TLBWR I, $ZAMEBUR 55 N2IHE TLB WY E A,

4T TLBWR 5k TLBFILL 5%}, # CSR.ESTAT.Ecode!=0x3F, %A M{EHEUR
JGE ANFHE TLB Wil E fi7; # 1t} CSR.ESTAT. Ecode=0x3F, A4 45 AK TLB
Wi EAEZERN 1, SZETTR,

31 NE RW

7.5.2 TLB ®UiS{i (TLBEHI)

ZFFAEE TLB I8 HRIEN 5 TLB RIS ALH )M TS X HIE B [ TLB RIS AT &H VPPN
SRR HE 5 KT SR YA SR U EYE B SR, BOR RF F AR E TR,
® T-15TLB IRFBMUFFRENX

fiz %y | 5 ik

12:0 0 R | HBHEN O, HHRME,

P17 TLBRD 51, i TLB KU VPPN SIKMEIC KX H,

$4T TLBSRCH 52N 1 TLB At VPPN {8, PAK#HYT TLBWR #1 TLBFILL f5
2E A TLB R VPPN SAYER B T 1,

Sfi%z TLB sEHBISM, load #RIETITLRABISN, store FRIETITCRABISN, BUEHRETT
TEREBIS, TV SEVFBISNI TR SE A S RGNS, iz B4 R bk A9 [31:13] 42
PUCREIXHE,

31:13 VPPN RW

7.5.3 TLB &RIi{K{i (TLBELOO, TLBELO1)

TLBELOO #1 TLBELO1 M N&EF 728l & T TLB #5#ER TLB RIUKNAER 7Y TTS M HI(E
Bo FEREZEM 32 MREERR N TLB RANIIEH, FrbA TLB RTINS B AT M & R N B TTR I,
H B3 01Z EA/E TLBELOO /1, #0115 E 7 TLBELO1 A1, TLBELOO #1 TLBELO1 7 2SHUAR = iE
SEARME, HEEMRIEAER 7-16 .,

417 TLBWR #1 TLBFILL 64, 5 A TLB &Iy G, PPNO, VO, PLVO, MATO, DO, PPN1, V1,
PLV1, MAT1, D1 &S5k EF TLBELOO 1 TLBELO1,

14T TLBRD #5<H, M TLB RIIF LAY LIAME EZE1E AZ| TLBELOO #1 TLBELOL W& fZ#
A%t R A

R 7-16 TLB RIMBMNFTEFRENX
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(DA %y | RE filiid
0 4 RW | TGRBUARNAL (V),

1 D RW | TURIMEN. (D),

3:2 PLV RW | DURIAVRAEH (PLV),

5:4 MAT RW | DRIV R (MAT),

DURWIN 2 /prEA (G)o
1T TLBFILL #1 TLBWR #5421, {2 TLBELOO 1 TLBELO1 "/ G ¥y 1

6 G RW | I, $HAZ TLB HHY TR G 1A N 1,
AT TLBRD 5%, SATBRE TLB R G £y 1, W TLBELOO # TLBELO1
FE G ALRIRIN BN 1,

7 0 R | HBHEN O, HHRME,

PALEN-5:8 PPN RW | TGERIYEIIS (PPN),

31:PALEN-4 0 R HIEEN 0, GHZME, 24 PALEN=36 [N, XMEATELE,

7.5.4 it ==EHRIRFF (ASID)

ZEFERTEE T AT UIFRIERN TLB 5 SR = AMRIARF (ASID) {58, ASID WIAL%EREE 2R
MYCRITERE AT RERE— P HEN, 77 BERRPFRARA ASID R %E, HERAHZX —ER.

® 7-17 it FENRATFEREX

{172 HBE B iR

YT T AR 7 o B AR 2 AR IR T

fEHE. $A4T load/store $52F, fEH# 1 TLB (1 ASID #H 5.

9:0 ASID RW | $447 TLBSRCH {641, A% TLB [ ASID #{E(Z R,

447 TLBWR 2k TLBFILL 61, 5 A TLB %I ASID BINEK H T iit,
T TLBRD 52, ARzl TLB RN ASID A IR ENX H,

15:10 0 R | HBEN 0, GHIRNE,
23:16 ASIDBITS R ASID BIALHE, HE RS TIX MR B,
31:24 0 RO | fREAIR, BR[O, HAKMARFREHIE,

7.5.5 {EFut=FELFHERELE (PGDL)

ZFFa A TEC B i 2= R 25 B RAVEE, ZoR 27 B RAVEIE—E & 4KB A il X577,
Pt DA 5 17 as BRI 12 LR PEARRTECE, HIREDN 0,

& 7-18 Btz LREARENFTEFREN
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(DA %y | 5 il

=

11:0 0 R | HBHEN 0, THRNE,

(12 A ) 42 ) H SR B Ak
P VEAER - Sl A2 4 R ik ) 35 [VALEN- 1M 351 0,

GRLEN-1:12 Base RW

7.5.6 EFiit=EI£F[BEREU (PGDH)

ZHEFA A TEE S it = R 2R B RAVEIL, ZR 2R HRAELE—E & 4KB WAl 57HY,
ATLAZEF FaeBIRAR 12 AR PEARATECE, HIBREN 0,

*® 7-19 EPtutTRLFEERBUFTERENX

fiz %y | 5 ik

11:0 0 R HBRIEN 0, GHIRME,

etk ) Y 22 Ry H SRRk,
FITIH k= () 2 45 i kO S5 [VALEN-1 55 T 1o

GRLEN-1:12 Base RW

7.5.7 £BEEREN (PGD)

ZF R N HIRF i, HAAR YR L b i ek pro B i 25 B SR E B %HFFes
MHBMEE, AT CSR ZHESHFIRENE,
& 7-20 2 RARBUFTEREX

fir %y | 5 ik

11:0 0 R HBHEN 0, BHARN,

W15 CSR.BADV Wik Efig 0, BURMEMESFT CSR.PGDL I Base 1#; &N, ¥R
[A{E 2T CSR.PGDH 4 Base 5,

GRLEN-1:12 Base R

7.5.8 TLB ERfIShA\Othhit (TLBRENTRY)

ZFFasHTECE TLB EEAISMI A DRk, BT l% TLB EEASNZ G, HEESER I A EZ it
B, BT DARAC P EN 1 ikt B 4 2 P B i A

& 7-21 TLB EIFEHIFPN O FFERENX

(A %Y | k5 13

5:0 0 R | TLB SRS CIHIE[5:0102, HBEN 0, HHZMK,

63 | SRR RRHERAR

Loongson Technology Corporation Limited




TR 32 Mk RS T

(A

HT

B

filiid

31:6

PA

RW

TLB SHIHFIIMA I HIHE[31:6)7,  HAME A By Py B

7.5.9 BiZMSiEESEO (DMWO~DMW1)

XA FaES G REERST I RIER A, ARzt EIESE 5.2.1 7,

*® 7-22 HEBSRETFOFTEFHRENX

fir BT [EaE] ik
0 PLVO RW | 9 1 FORAERANERS PLVO N AT DAfE A i 0 I BC B AT LR ik 5
2:1 0 RO | fREFIR, BuRIEI 0, HEMFAARFREHAE,
3 PLV3 RW | 9 1 FRAERNARS PLV3 N AJ DA A i 0 I BC B AT B s B
5:4 MAT RW | REHBHEVEAE LI & L N5 B BRI 5 RIS,
24:6 0 RO | fREFIR, BuRIEI 0, HEMFAARFREHAE,
27:25 PSEG RW | B 1Y) B L [31:29] 07,
28 0 RO | fREFIR, BuRIEI 0, HEMFAARFREHAE,
31:29 VSEG RW | ECHEM o 19 R ikt [31:29] 02,

7.6 ERNSEHEXEHRESTFE

7.6.1 EI2EHES (TID)

KSR ERN S — ME—RDRAIN S S, AR EEZFFERT. 80 E I &5 R RE—X}
RE—NTES, A RDTIME 5B SR EUER, —FFIREIRYH &S ID SRS 2 A M

I E R 28RS o
£ 723 EHBBSSHEEEY
B | #E | wy -
210 - | RS, SRR, AT R, BEAFTDU SRR CSR.CPUID
' i1 CorelD HIRFIAYIE.

7.6.2 EBI2RECE (TCFG)

ZHFFAR NI EE N SRAE O, BN BEINRE, FitiZaFFdT TimeVal BAIAL
#ARERE 2 2L,
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xR 7-24 ERNRRETEIEN

(DA %y | 5 filiid
0 - RW I ESFERENL, XA 1IN, E A XA TEITHIN B, FFERCY 0 {HN Bk
TN WS
TE N GBI, %N 1, BN SR CEEITHN B IREE 0 I, £ B N T
. periodic | RW ESEIN, B2 HENE N 8 EFrEEL TimeVal SR BRI WIHEE, REFH R
INPPEBIARSE AR A AN 0, EINBSAEEITHIN BIRE 0 I, R i BE =K
(GREMNRERERE N E S
1 mival | RW I BTN B IR R R)AG . BRI (H U 4 HUREAEEL WEPRRE B e 1%
SREUELI AR AN B EEARF O Je A
GRLEN-1:n 0 R HHEN 0, BHRNE,

7.6.3 EBTEZEE (TVAL)

B AT R A A SRR R N 3 M BT B THEUEL, N 8B A A B SE IR E, (i Fae

TimeVal BRI G RE = 21,

xR 7-25 ERNRRRFTEIEN

i 24T ey ik
n-1:0 TimeVal R MHTE R AR THEES
GRLEN-1:n 0 R HIEEN 0, GHZME,

7.6.4 EHETERR (TICLR)

BrFEI Nz FFaA 05 1 RBIRE N & BT E N HiiE S,

&® 7-26 ERHETNEMRFEFREN

(DA BT By 1R
0 CLR W1 | M0 bit S{E 1, KEERI e r bRt a7 s e i 0,
31:1 0 RO | fREEH, BERIAI0, HAKFASVFBEEHE,
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8 iR A IhEERE X {RhDHEk

8.1 R rhIR{EFFRENX

RTIHNZE T IS R AN A RIS IR ERTRI S X, DAL e SR &R
Hh, OISR EUERE WARHIFR T IR E W
o RARISRECRA “'d” B “##dT RISREOR TR, HA a4 d” BIRTESRERRIX IR

LB RH# LS
o SRH “'b” B “##'b” BIRFRR IR, HA “##'b” BURTERFRIX AN EHI BRI T #HEE
¥,

o CRH 'hT ER ##'h” BIRFOR T NEERIEL, Ho “##'h” BURTSERRIX N R AL
##tURE, T7NEERIBEUES A~F (RTS8,

x® 8-1 BAXBFRENX

BRAERF X

IK[EIRTY PR (R, )¢

PREFIR BRI X
return JR[AIE
if HWrEAFL:

HITIEA) 1
elif HbrEfE2:

mi%fi? ;’; PR
else:

P75 3

case JiZE of:
B 1: HATIEMA 1
= case &MEf)

B 2: HITIEA)2
default: #EEHITIEA

HIWiEtF ? TRUE HUUTIE «© FALSE HATIEf ZAFHITIE A
for 1EHEE in 74 :
for 1B IER

Iy or fEMNEH]
range (N) 0#|N-1, HKRH 1 WEBEFS
range (JF4A1E, SR E, P KMHE) MHGEE (&) BERE (RE), HBESKENFS
break Hr 1k M ETPEER
signed(..) BRSEEK
unsigned (..) TorF 58
67 I HOHFRERRBERAT
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BAETT aX

fp16(..) TR B
fp32(..) PR R
fp64 (..) KRS EE T s B
boolean A/RIHY

bit e
integer BRI
bits (N) N oA
ZeroExtend (ZH&,N) BEFYTERE N AL
SignExtend (Z#H,N) LRSS RE N AL

isSNaN (&) e signaling NaN #(UI’h TRUE, #4025 FALSE
isQNaN (Z &) &/ quiet NaN U5 TRUE, W2y FALSE
SignalException (#5F) fid & 151 11
# FAITHRE
= R {E

£ 8-2 {UHBRERTEX

PRAERF e

[M:N] ALERAY N F] M £z
{N{M}} e M E N P
{N, M, .} REHEN, M, . ARHE

£ 8-3 HABEFREX

PRAERF e

+ hn
_ I
" I
/ %3
% oG
*% i

R 8-4 IIBRIBEHTEN

PRAETRF Y

== e
= REF
68 I OHREHERERDERAS
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B ax
> KT
< INT
>= RTHET
<= INTEET
& 8-5 (IEHFREX
BAERF aX
& a5
| Fehrng,
" Er QA= S
~ R
<< WA
>> WA
>>> RAARER
& 8-6 EBEIZHTREX
BRAETY aX
and L]
or LT
not wHRE
P HRA B O S B B SR 87 BT
® 8-7 BEFMELR
1B HAF ax
ok e
~ FATEUR
*, [, % e, BR, HUE
ty, - i, K
<< 2>, 222 WA, BEAE, AAER
& EqAS]
N b VAL A A
2y < 2=, <= KT, NP, RTET, MET
==, 1= FT, AET
not wEAE
and, or wy, BHEE
6 | SRR AR EIRAT
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8.2 INREEKZRRI (ARG fEiR

AFHHE LR RO E AR,

8.2.1 BELK

bits(N) SLL(bits(N) x, integer sa):

if sa==0 :
result = x
else :
result = {x[N-sa-1:0], {sa{l1'b0}}}

return result

8.2.2 BRI

bits(N) SRL(bits(N) x, integer sa):
if sa==0 :
result = x
else :
result = {{sa{l1'b0}}, x[N-1:sa]l}
return result

8.2.3 HEAK#

bits(N) SRA(bits(N) x, integer sa):

if sa==0 :
result = x
else :
result = {{sa{x[N-1]}}, x[N-1l:sa]l}

return result

8.2.4 HREZRURANSFEN

{bits(32) } FP32convertToSint32(bits(32) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint32_convertToIntegerExactTiesToEven(x)
{2'd1}: return Sint32_convertToIntegerExactTowardZero(x)
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{2'd2}: return Sint32_convertToIntegerExactTowardPositive(x)
{2'd3}: return Sint32_convertToIntegerExactTowardNegative(x)

8.2.5 MEEZRUBRANSFEN

{bits(64) } FP64convertToSint32(bits(64) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint64_convertToIntegerExactTiesToEven(x)
{2'd1}: return Sint64_convertToIntegerExactTowardZero(x)
{2'd2}: return Sint64_convertToIntegerExactTowardPositive(x)

{2'd3}: return Sint64_convertToIntegerExactTowardNegative(x)

8.2.6 RIFEZANE

{bits(32) } FP32_roundToInteger (bits(N) x, bits(2) rm):
return FP32_roundToIntegralExact(x)

8.2.7 WIFEZF A INE

{bits(64) } FP64_roundToInteger (bits(N) x, bits(2) rm):
return FP64_roundToIntegralExact(x)
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9 IR B FELH—K

3|3(2]|2|2|2|2|2|2|2]|2|2]|2|a]|2f2|2|2|2|2|2|2|o|0f0o|0f0]|0f0O]|O|O]|O
1]of9|8|7|6[5]|4[3|2|1|o|9|8]|7|6]|5]4]|3]|2|1]|0|9|8|7|6[5]|4[3]2[1]0
RDCNTID.W rj 0000000000000O0DO0O0DO0OT11000 T 00000
RDCNTVL.W rd 000000O0O0DO0OO0OO0OO0OO0OOO0OOO111000O0|0O0O0O0OQ0 rd
RDCNTVH.W rd 000000O0O0DO0OO0OO0OO0OO0OO0OO0OOO0O1110071/00000O0 rd
ADD.W rd, rj, rk 0000000O0DO0DO0DDO0O1I0000O0OQO rk il rd
SUB.W rd, rj, rk 00000O0O000O0DO0OT1000T10Q0 rk il rd
SLT rd, rj, rk 0000000000DO0O100100 rk il rd
SLTU rd, rj, rk 0000000000DO0T100101 rk il rd
NOR rd, rj, rk 000000000O0DO0T101000 rk il rd
AND rd, rj, rk 000000000DO0DO0T10100°71 rk il rd
OR rd, rj, rk 0000000000DO0101010 rk il rd
XOR rd, rj, rk 000000000001 01011 rk il rd
SLLW rd, rj, rk 000000000001 01110 rk il rd
SRL.W rd, rj, rk 000000000O0DO0101111 rk il rd
SRA.W rd, rj, rk 00000000O0O0O0O110000 rk il rd
MUL.W rd, rj, rk 0000000O0O0O0DO0111000 rk il rd
MULH.W rd, rj, rk 0000000O0DO0OO0DO0O111001 rk il rd
MULH.WU rd, rj, rk 0000000000011 1010 rk il rd
DIV.W rd, rj, rk 00000O0O0O0D0O0O10000GO0OQO rk il rd
MOD.W rd, rj, rk 000000O0O0DO0OO110000O0O01 rk il rd
DIV.WU rd, rj, rk 00000O0O000O0OD10000T1OQ0 rk il rd
MOD.WU rd, rj, rk 000000O0O0ODO0OO0O110000O0T11 rk il rd
BREAK code 00000O00O0OO0O0O1O010100 code
SYSCALL code 000000000O01010110 code
SLLLW rd, rj, uib 000000O0O0OT1000O0GO0[0O01 uis il rd
SRLLW rd, rj, uib 0000000001000 T1|/0 01 ui5 il rd
SRALW rd, rj, uib 00000O0O00DO010010|0071 ui5 il rd
FADD.S fd, fj, fk 000000O010000000TO0?71 fk fi fd
FADD.D fd, fj, fk 000000010000000T10Q0 fk fi fd
FSUB.S fd, fj, fk 000000O0100000O00O0T101 fk fj fd
FSUB.D fd, fj, fk 000000O01000000O0T110 fk fj fd
FMUL.S fd, fj, fk 000000O0100000O01001 fk fj fd
FMUL.D fd, fj, fk 0000000100000O01010 fk fj fd
FDIV.S fd, fj, fk 0000000100000O01101 fk fj fd
FDIV.D fd, fj, fk 00000001000001110 fk fj fd
FMAX.S fd, fj, fk 0000000100001000°1 fk fi fd
FMAX.D fd, fj, fk 0000000100001 0010 fk fi fd
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3(3(2(2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|2|z|2|2|o|0|O]|O|O]|O]|O|O]|O]|O
1]of9fs|7|6|5[4|3|2|1|o|9|8]|7]|6]|5]|4]3 0]9|8|7]6]5]4[3]2]1]0
FMIN.S fd, fj, fk 00000001000010101 fk fi fd
FMIN.D fd, fj, fk 0000000100001 0110 fk fi fd
FMAXA.S fd, fj, fk 00000001000011001 fk fj fd
FMAXA.D fd, fj, fk 00000001000011010 fk fj fd
FMINA.S fd, fj, fk 00000001000011101 fk fj fd
FMINA.D fd, fj, fk 00000001000011110 fk fj fd
FCOPYSIGN.S fd, fj, fk 000000010001 00101 fk fj fd
FCOPYSIGN.D fd, fj, fk 00000001000100110 fk fj fd
FABS.S fd, fj 0000000100010100000001 fj fd
FABS.D fd, fj 0000000100010100000¢0T10 fj fd
FNEG.S fd, fj 00000001000101000001°01 fj fd
FNEG.D fd, fj 0000000100010100000110 fj fd
FCLASS.S fd, fj 0000000100010100001101 fi fd
FCLASS.D fd, fj 0000000100010100001110 fi fd
FSQRT.S fd, fj 0000000100010100010001 fj fd
FSQRT.D fd, fj 0000000100010100010010 fj fd
FRECIP.S fd, fj 0000000100010100010101 fj fd
FRECIP.D fd, fj 0000000100010100010110 fj fd
FRSQRT.S fd, fj 0000000100010100011001 fj fd
FRSQRT.D fd, fj 0000000100010100011010 fj fd
FMOV.S fd, fj 0000000100010100100101 fi fd
FMOV.D fd, fj 0000000100010100100110 fi fd
MOVGR2FRW  fd, rj 0000000100010100101001 il fd
MOVGR2FRH.W fd, rj 0000000100010100101011 il fd
MOVFR2GR.S rd, fj 000000010001 0100101101 fi rd
MOVFRH2GR.S rd, fj 000000010001 0100101111 fi rd
MOVGR2FCSR  fcsr, 1j 0000000100010100110000 il fesr
MOVFCSR2GR  rd, fesr 0000000100010100110010 fesr rd
MOVFR2CF cd, fj 0000000100010100110100 fj OO‘cd
MOVCF2FR fd, cj 000000010001010011010100‘ ¢ fd
MOVGR2CF cd, rj 0000000100010100110110 il OO‘cd
MOVCF2GR rd, cj 000000010001010011011100’ ¢ rd
FCVT.S.D fd, fj 0000000100011 001000110 fj fd
FCVT.D.S fd, fj 0000000100011 001001001 fj fd
FTINTRM.W.S fd, fj 000000O0100011010000001 fj fd
FTINTRM.W.D fd, fj 0000000100011 010000010 fj fd
FTINTRP.W.S fd, fj 0000000100011 010010001 fj fd
FTINTRP.W.D fd, fj 0000000100011 010010010 fj fd
FTINTRZ.W.S fd, fj 0000000100011010100001 fj fd
FTINTRZ.W.D fd, fj 0000000100011010100010 fj fd
FTINTRNEW.S fd, fj 0000000100011010110001 fj fd
FTINTRNEW.D fd, fj 0000000100011010110010 fj fd
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FTINT.W.S

fd, fj

FTINT.W.D

fd, fj

FFINT.S.W

fd, fj

FFINT.D.W

fd, fj

SLTI

rd, rj, sil2

si12

SLTUI

rd, rj, sil2

si12

ADDILW

rd, rj, sil2

si12

ANDI

rd, rj, uil2

uil2

ORI

rd, rj, uil2

uil2

XORI

rd, rj, uil2

uil2

CSRRD

rd, csr

CSRWR

rd, csr

CSRXCHG

rd, rj, csr

CACOP

code, rj, sil2

TLBSRCH

1 1 o|0fo|j0|0fO|OfO|O
0 8|7[6]5[4(3]2[1]0
001 fj fd
010 fj fd
100 fj fd
000 fj fd
i} rd
i} rd
i} rd
i} rd
rj rd
rj rd
000O0O0 rd
00001 rd
rj!=0,1 rd
rj code
01 0[(00O0O0O0|O0O0O0OOUO

TLBRD

TLBWR

TLBFILL

ERTN

IDLE

level

level

INVTLB

op, rj, rk

FMADD.S

fd, fj, fk, fa

001 fa

FMADD.D

fd, fj, fk, fa

010 fa

FMSUB.S

fd, fj, fk, fa

101 fa

FMSUB.D

fd, fj, fk, fa

110 fa

FNMADD.S

fd, fj, fk, fa

001 fa

FNMADD.D

fd, fj, fk, fa

010 fa

FNMSUB.S

fd, fj, fk, fa

101 fa

FNMSUB.D

fd, fj, fk, fa

110 fa

FCMP.cond.S

cd, fj, fk

001 cond

FCMP.cond.D

cd, fj, fk

010 cond

FSEL

fd, fj, fk, ca

0 0 0|0 O ca

LU12IL.W

rd, si20

PCADDU12I

rd, si20

LLW

rd, rj, sil4

SC.w

rd, rj, sil4

LD.B

rd, rj, sil2

LD.H

rd, rj, sil2

LD.W

rd, rj, sil2

ST.B

rd, rj, sil2

ST.H

rd, rj, sil2

ST.W

rd, rj, sil2

si20
si20
sil4
sil4
0 si12
1 si12
0 si12
0 si12
1 si12
0 si12

rk 1 op

fk fj fd

fk fj fd

fk fj fd

fk fj fd

fk fj fd

fk fj fd

fk fj fd

fk fj fd
fk fj 00 cd
fk fj 00 cd

fk fj fd

rd

rd

1 rd

1 rd

1 rd

1 rd

rj rd

rj rd

rj rd

rj rd
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LD.BU

rd, rj, sil2

sil2

LD.HU

rd, rj, sil2

sil2

PRELD

hint, rj, sil2

si12

FLD.S

fd, rj, si12

si12

FST.S

fd, rj, si12

si12

FLD.D

fd, rj, si12

si12

FST.D

fd, rj, si12

si12

DBAR

hint

1

11001

00

IBAR

hint

1

11001

01

BCEQZ

cj, offs

offs[15:0]

BCNEZ

cj, offs

offs[15:0]

JIRL

rd, rj, offs

offs[15:0]

O 32 MRS RIS F M
1 1 o|0fo|j0|0fO|OfO|O
0 8|7[6]5[4(3]2[1]0
] rd
] rd
1j hint
i fd
i fd
i fd
i fd
hint
hint
0lo0 cj offs[20:16]
0l1 cj offs[20:16]
] rd

offs

offs[15:0]

offs[25:16]

BL

offs

offs[15:0]

offs[25:16]

BEQ

rj, rd, offs

offs[15:0]

BNE

rj, rd, offs

offs[15:0]

BLT

rj, rd, offs

offs[15:0]

BGE

rj, rd, offs

offs[15:0]

BLTU

rj, rd, offs

offs[15:0]

BGEU

rj, rd, offs

offs[15:0]

il rd
il rd
il rd
il rd
il rd
rj rd
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