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HRA>TEFR A D Re LAEA — 5, [XBIAE T [ B A SR BRAE I 17 B A2 58 2 128 71T m R 17 B4R 20 4R AE 1Y
] B AL B8 S 256 7,

P = AA A LI, 2D 5 ) R ) R 2, bR v LR, & R 43 mT A
RIGIEPE, AL, MEFLH LASX B4 AR S8 LSX . Bk TF SN SR Vel IR 0, 78 LAk
SIEY IR bt — B T — LA St D RE TR . T A X LE AR SE B R AR ) s 25
AL AE TN BARSLEUE B, KT LAR CPUCFG 484 2B BC B A5 B 7ok sh & T LR B

I

AT NGRS 2 TR R 28 A0 B ARV R IT Bk dtA . Horpsf 2 ZERIEE 3 F5 (1 A0 SRRl 28 A v (1
ERAAAE S B ER Sy, B 4G R A 2 RUELAIL R ROBHE 2 W D) B8 S N I i mPe i il , 25 4 B 555 7
T NA A T AR PR AL, R BRI A . RS ZF 74 ( Control and Status Register,
fEI#K CSR ) W4, LARAEZB TR BISMRI P IbT. A7 A8 PEAE T T DhRERLIE . A SCRSIE SCh i 45 4
ThaeE U up K i ftih S rh TR A, i K4 2 19 BAR % € L5 —FIZTEM = B 1,

1.2 I8 HRBER

Te A T AT A HE A YR A 32 AL KT, HARS MR EK 4 FAT A FR5E . Gie A ik A x5
R fid & RS 1 b

A G i [ KA A2 2 A7 s PR AR HOBUE 75 BB O LR T iR AR B S K AR . R VE AR 2 AN ER 31 LS IT
AN = BMRAR AR . SRR 2 rh (0 5 A7 S RVBUER VR R, I8 4 SE BN EUSL T 27 A de BRI B AR i s 2 [, AR
PBEAFHE L RBAAFMKE, Bdokyl, W5 9 B pHE 4tz X, B 3 A& S EIE g D 5X
2R. 3R. 4R, LAJ%z 6 i BRI 4 fin i X 2RI8. 2RI12. 2RI14. 2RII6. 1RI21, 126, F 14 5% TiX 9
it A A% U0 B o TR EE AR, e EERS, HARS gD EOF A 8 2% R TiX 9 Fhi Al 45
Ak, THRAEHIERM B AR, AdX S NEBEIFA L, HARMRMEEEAKR, AT %
RGN TR AME,

2 REHREEARGBERAR
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LOONGSON TECHNOLOGY BEUSEFM B— 3R
= 11 BEHHRBESHDERX

2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0

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

iype | — T
Rtype | opcode | ow ] ) [
4Rtype | opcode | ra | rk | i | d
2Ri8-type | opcode | I8 | i | d
2RM2-type | opcode | 2 | i | rd
2RM4-type | opcode | 14 | i | rd
2RI16-type | opoode | 16 | i | rd
1RI21type | opcode | i21[15:) | i | reteoag
26type | opcode | 126[15:) | 126[25:16

1.3 #59C4BhICHE=

TN g B0 2 1 B S A IR E RO 7 . e R X 2 B ARERUET . R T T 59—
FIg, LOTEIC g gnfE N RO gR AR T RN A A

B, RS AR ST Rk X e R AR AR A R A . BRI SBGES . BT 128 Sl &R
AHte AT EE VT Ik A 256 fila i A MHe AR LV EE CXVT k. BB AEm B TR SR A
a2 LFRE “F” JF3k; FTA 128 S &VE g S MR 24 L “VEF” JF3k; FTd 256 fLla] &% g 21
AL “XVE” FF3k.

Hik, BRZHERLSWTHES S XX ARSI R B IREN 5, HiX A0 58U
RFRAEAR 2 PRAEXS RIG IR X TR E XS QOB BRI, 1544 /548 B. H. .W. .D, .BU, . HU. .WU..DU
SRR IR SR BEE R MR A ST . AT, AFSF. AFSHFE. TF5Fh. LHF
FARF RS E. BFERTF, ARG RGN, YERERUR A TS BOL R AT S B iz
FERET, 52T RERIAW U, (B IEA R EIEX R AR R AR S X THRAEN SR IF
BRI, BE T BRSRULE BT A4 UL “FY . “VE” Il “XVF” JFkiiE4, HiELA KRR
MH. .S, D. .W. L. WU, LU 5 JIFRRIZ4R 2R M B AR PR VR 8. HOR VR s . UK
FEVE R AT AFSRTE. BAF5F. TS 0FE, AMEW LM EHER4ELS T, 2 BEHR.V
TRzt 2 B B EURE N — RS TIRE . FREARIIE, AR ERAHA XX AW
3 RSP ER ARG ERAR
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JEBRAR R TG A HIARIER R o 248 2 BRAE X G B BUHE AL 58 H P AT AL FE 02 32 (L SEBLIL /2 64 ALiRAER,
1 SLT M1 SLTU 484, XMe 42— AINEEM. oh, #1E CSR. TLB Al Cache FIFFALAHE 2 L R AE AR
BFAE i SO 2 RS B AR IR 48 4 R A INIX PR RAE BV EXT 2R R 200

MR BRAEEON H W BV E B B AL SE A TR S0 — 8, 184 1A — A ER. GRS
B SEMA TS50 8, RS HWHBIERA %, MamLBBaMNEHR, NEES,
BN EHER Y B RREEIIE O, B ARSI IE O, an SRR R E AT H R E RO S L
B, MWata 2R WAL RIKG] H H RV EBOR AR E RSO0, HRT 5484 Bc 4 5 T
VERL T — 5. B, #54 “MULW.D.WU rd, 1j, tk” #1.D X5 H FHRIER rd, WU XFRJEEREEL o A
rk, R FIE RPN T 5 AT, BRI FLERS AN od fo L, 54 “CRC.W.B.W rd, 1j, rk”
S —A W M rd, B XA 1, 5B ANW X rk, FBHIX A CRC A HERAE N o F RS k
32 PLJF AR IR 28 A5 OB 32 DA IGE 45 5 AN H rd

T e AR E OB IS AN [F ) - RER W HE TN S A7 g S0 BL “INT SRARicE H a7 A d, BL “IN”
RARICTE RAFAEdr, LA VN7 SRFRiC 128 ol @37 frde, Bl “xN” RARiC 256 M B2 fFar. Hi N 2%
T, RRREN AR TG ST N 52474

1.A4FFHEXAN—ESERN

1.4.1 {55 BESMN

TR E A4, I 248 A, EN1RE ERL R B, AR BRAERT RAFAE — L7
o TEATMHELS RN AR, FRX TR SR — LB T4, DT 2 A
TATSCHRT, AFHRA T —Fde 4 SN, ZBNHh, (A/B/ICYRRILAL I HIEH AL B. C kS
S BAFERTEA 4, ABIFRILA D HIEH A F1 AB SKS S5 MAFMTE4 4. Flan, ADD.{W/D}%~
(1) J2 ADD.W 1 ADD.D #4544, 1 BLT[U]JZK/~ & BLT 1 BLTU B M4 4, BER—E1,
ADDI[I].{W/D} /5~ f]/& ADD.W. ADD.D. ADDLW £l ADDLD MY/ E44

WL RN, XS RN — MBS, EIFNERERSE SE - ErE TRESE—E
HA WA 48 2 it .

1.4.2 BHIASEFFHEERAN

TeHEA g T — RV IEHIRZE 27745 ( Control and Status Register, f&jF#K CSR) , HTIEHil454 10417
1149, A CSRIBHE A S H T AFPAAERIREFES, R CSR.%%% % #1675 4 PR 4
5 %% % % WIFE TR S 27 A7 2 vh 44 7 s )80 412, CSR.CRMD.PLV &7~ CRMD X >3 75 11 1 PLV
o

FESL BRI RIS LR, AbFE 3R th 27T E CSR, — £ & T 141 (Host ) —EJ& T & HL( Guest ).
4 RSHEREARRBERAR
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MR FE R UE T B SCNATLEIX A IX M E CSR B, PL CSR.XXXX Fx ENLH CSR, L GCSR.XXXX
RN FHLEY CSR,

1.5 R R4k 45t i A

TEBAHIAEIA T V1, E4E LoongArch V1o { EAANZE T ) ARSI T A IIbRHER N2, B
J& T LoongArch V1., H LoongArch V1 2, JoZth) 5 S5 SR A A AL B2 48 B ST b i U ik o X EL “4RkrfiE”
BEBER AR, ZEMER ) BORY R T R IRE T4, AT LIS MR EE s T RS B4R, X TR
—ANAPSTIRHER Ry, RS R R AT B GRARARAS . Oy BRI M R B IR AR B R Y B B
R E A BN IE TR TR RO N RY JE . B, RS T LoongArch V1 )
(R DU 1 SCRF . AR T IR T VIR 2 S WA SR LoongArch VLT FRA . fE 2R, SHIRA
BT B Zh e TS 7E CPUCKG 14 1R [EHELAT S0 S7 AR IRAL, S BCRR PR AR 25 3 T AN e 2R B A
SRPIWT T IZ AT AL PR R SCRF R T RE o AR RV P AN BER AL HE 5 58 S B AT LA S R T SRR AR A RS 5 1) )

&b
Heo

1.5.1LoongArch V1.1 EE&FHEAR

LoongArch V1.1 JRASHIE N T 2

1. CHHEE RoR AT S BUTARATE S BOT IR BI85 4, fEhr & 12 5 1) FRECIPE.S. FRECIPE.D.
FRSQRTE.S. FRSQRTE.D 454, 128 /i SIMD iz [#) VFRECIPE.S. VFRECIPE.D. VFRSQRTE.S .
VFRSQRTE.D 1§ 4 1 256 {ii. SIMD iz H ) XVFRECIPE.S . XVFRECIPE.D . XVFRSQRTE.S .
XVFRSQRTE.D 164

2. Wi SC.Q 4.

3. B LLACQW. SCREL.W. LLACQ.D. SCREL.D 54>,

4. i AMCAS.B.AMCAS.H.AMCAS.W ., AMCAS.D.AMCAS_DB.B.AMCAS_DB.H.AMCAS_DB.W .
AMCAS_DB.D. AMSWAP.B, AMSWAPH ;4.

5. #i AMADD.B. AMADD.H. AMSWAP_DB.B. AMSWAP_DB.H. AMADD_DB.B. AMADD_DB.H
5%

6. 9 dbar 847 AEF hint HADIREE Lo

7. Wit 64 fibles EAAT 32 ML EEBIBRIESR 202 B 2 YR VR 27 A7 A = 32 ALAELRZ i 1 1) g 77 2o

8. HYOAHIREI ML load VFAFARAE M PRAT AT A E 77 s

9. MY E T E Lo

10. AVFSCBLREETTR T

5 REHREEARGBERAR
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2 ERiByHES

Te BN FE R FR 73 B AERF AR 2 SR A% IR AR RIS AT I BT SCAV A I 22 5 AT R 9 B il AR B 4 ARG A5
BHR LI ER Y o AR BRI IR H BB AR 70 o ZERIE R 2 M R ARRF IR & T2 P Rt Ak i — A

9o

2.1 ERBEHIESHIZRE

AR P B A R 1) At R R AR A S AR A W B N TR RN TR RN A . XN A LR T
B T ARRR R 3, AN i TN AR T AL BB AT A B A S SRR JEAT O, A E A T
B 22 SINAT REFRL G IR B A DRABUA (1 58 Bk o AT SRR AL BT ) N B AE AL BAT I (B PR,
R TN 1A ] DRGSR 28 T AR &1

2.1.1 HiFAR

SERBAEAFE A BRI BRIRAT 5 Fl, 00l LR (bit, #idb) - F75 (Byte, fiid B, KJ¥ 8b).
- (Halfword, fic H, K 16b) . F (Word, fAlid W, HJ& 32b) . W5 (Doubleword, f&ic D,
J£64b) o £ LA32 ZEH N, ARVENFHIREEE 2.

FA L BT FRUBERE ST SR I AMD  dn ey

2.1.2 7728

AR T8 210 S 10 A7 A7 A B 45 1 B 27 47 %% ( General-purpose Register, f&j#% GR ) F1F£)7 11 %% ( Program
Couner, fAi#% PC) , 41l 21 i,

/7 LAG4 /7 LA32
763 32731 0

o 0
rl
r2
r3

r30
r3l

PC

21 ERFHFHRM PC

bSPTIR B B P AE Linux $R4E RGErh, FRIBLEIZ(TLE user mode FHHKIE.
7 | RS ARG ERAE
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2.1.2.1i5H%%E:H

W 2774 GR A 324, 128 10~r31, HP e 0 S5 /7 4% 10 HIMETE Y 0, GR HUAL5EIC/F GRLEN, LA32
MR GR BN TESE 32 LbAE, LA64 24449 F GR Wi /& 64 Lbis, JLANEEETE 45 0 35 /7 3 A7 AE IE 2 %
Zo NN S, XA PR a R E R 0T LR A 32 4 GR AR — 4> ME— I sh 2
BL {54 B & 0 H A AFH — R 1 5o (788 vl FEARMER 20 B A A2 7 3 4% 11 ( Application
Binary Interface, fAFX ABI) "', rl [EEAVE AR EC I [ Hu bk 1) 27 745

2.1.2.2PC

PC A 14, L& LATRA Mt PC ZrfFas A REME © BB, ERBENERIR 4 . BIANE
NFIBIAMR [E] 44 A I, AN, PC & A7 dx il ME Ny — SR R 2R 40 4 IO IRBRVE RO B ELA% . PC
e 25 GR w5 — 2,

2.1.3izTHRER

THRAE LT 4 N IBITHRIANEED ( Privilege LeVel, T#% PLV ) , 43 jli& PLVO~PLV3, B MIE,T
£ PLVI~PLV3 X =AM ERRUN SR b, I 5IZ177E PLVO 2% b #E R G055 RGRIERR 2. B 3
BARIZ TR R R EOR th R G TEIZ AT PE 1y, BRI TE s U R, IR 28, A
BAFEEIZATE PLV3 b ARFNERNEZEEESE 4.1 TAA,

2.1.3. 1 ARG A i AR IR

T8 E R AL U W] AR IS AT A AR R AR 0 B AR B VI ), (B2 2 CSRIMISC H Y
RPCNTL1/RPCNTL2/RPCNTL3 L &4 1 i, R LAYE PLV1/PLV2/PLV3 45 AL AT CSRRD $5 452 B
REMS DT . AR IR SR E 25 RIESFE 7.8 TNA.

2.1.3. 288 A ThEERY FER

5y B EALE BT E I ARFR AT BE 1T LA R GRS AT R e T DAAE A . by
(%) DRDTL1/DRDTL2/DRDTL3 i 1, nJLA%EIEAE PLVI/PLV2/PLV3 2% | 44T RDTIME 244
RARZFREEREBIS (IPE) S

CSR.MISC
A, BB il

2.1.4 BlSpFnh b

%141 (Exception ) M # (Interrupt ) 23T W4 AT IEAE AT IR HIRESE , REAR P AT IR DI 20 1 S/ v e
ALPRRE AN ARG AT o SErpBilAE s e AT AR Th A 2B S AR B0 51, T v BB DU et R <B4 (4
FWING S ) 5l FEARTZE T, BATR™ Ry LGSR A s g1l P
M, P DCOHAE T R AR 2 1A AT AU A TR B T i 2 — A 8038 2 BT PR AT I e £ 281 S/ v i AL B P N
M4k,

8 REHREEARGBERAR
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1 H R e BT R AL BRIV T A R AL BT R AL B AR 20 B A A o X B S Sk I R R LR ) Y 45 b

BEAT—LERIE A A,

RGBS : AT SYSCALL $5-4- K 2 th 37 Zlfih )k RIS (SYS)

& Wreifilsh: AT BREAK 48 4R i Hh S ZI fil & W s 4517 (BRK) &

& AR ANTEEBIIN . FTHATRVHE 2 DRI Th R E S, BB ARG E S 2 T SO iz 4 4
MAEAAATE, 2L 2R AR 2 AN AELEHISN (INE) S

& FERURAHGISN: BT 2.1.3 A SRR IRIE L2 A, BB s AT — SRR AR A S i S
Z\ i e A AL RSB AN (IPE)

& HhHEESGIAh: AR DhAEEE IR T BURSE SO AA AR A B bk I T ARERIIE O, AR AN 2 4
FANAFRTE, Vile] TR bR S (]S, R il IR kRS 1 Ah ( ADEF ) 805 748 2 ik
14 (ADEM ) o

& VRREEBIAN: AV BE A PUTIERE S, B IR A O T B RAR TR, W DA AR B A B A
TE RIS (FPE) . E2ERIISHE 3.1.4 HhIAEA,

2
%

2.1.5 bS8

33X LA S0 FE R A ) DL P R AL P A b ik s ] o R AL PRt ik 38040 B A ek ) B8 R S AT B B TR
IX L Y AU e B T AL B IR AR OGS, B TEAR TS B N4

e BEAE T A kS (B2 — AN kR S S s ]

TE LA32 BEM) N, LAV ERAE R 1) A A B 28 [T RS 2 - 0~231-1,

TE LAG64 JER N, W A AR HERE I N A ks (] 5 [R) Y LR - 0~2VALEN-L 13X Bl VALEN Hip & —
INTEET 64 HYRERL, dIRE R SEIl e H BA A . H L VALEN 1E[40, 481G FI N . N A4 7] LAd e 4h
4T CPUCFG 4841580 0x1 50 B ) VALEN $R i€ VALEN 1) EAMH .,

o

2.1.6 Bif

Je A R AL/ R B A7 75 3K

2.1.7 FigiAERE

T B8HE N S =PRI R 2R, il — B % 4F ( Coherent Cached, fIFK CC) . MJFIEZAE
( Strongly-ordered UnCached, f&i#% SUC ) F155/3JEZ¢AF ( Weakly-ordered UnCached, f&iF% WUC ) . 114
[r] 5P 557 bG8 e, I TR I ) MAT ( Memory Access Type ) 32, MAT S8 WIS A7 & 15

LAk, TR TR A AR T

2 LURERSE R AR AT B S . 3T RS0, FEAE R PR T, SR BT B AR b A B R T 11 BTG A k3
BN, ECAEBE V1R 2678 4 B RS 5 AR R A T

9 | SR ARRBERAS
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ISR R R . 0— P ARSAF, 1—— B RAE, 2— 5P A%, 3—MRE . IR
R EE AR T 2 i B

R BTG AF VTR R AT I, Frisa] 8% G n] LU foc A7 filf % R B ] LU AR B 2% h 4l A 2247
—ENEGAF . R X RS SR AT ) A AR R e

KA R ARG A B8 AR AP RV (I, HBE EAR T M e AR R . W AIXAE T ST RS
AT R0 MU —E50rk, BT U5 100 A i HRAR T v B PP AT L2 T DT A SRR AR 2 T AN BEJT 4R P47
T AU AR RAF LT R S VPRI ARAT, 587 ARG A7 10 S Bl ] AEAL B2 A B 0 F 2
FRHIMAL (dn—A Cache 17) JEUAZRAK (Burst) 77 XS, &I FE 5 Hi S Bl n] DU =5 8l 1 5 2
o

JelRky ™ RESR R AR AR KR T HE S N REA BIVEM ( Side Effect ) , RIS A AN AT .
B AT DA X — ARl i 7 AR A7 AW VT AR S R VT M R S I VO 1. (B0, T2 fuir o)k
AP R AR IRAE BRI . XR4R, V7RZEAUR M FP ARG A AR B R 520, BIMEE IR A # A2 il
MER, WARVFIIT. Dl I SR RAT T R AN AR IR ARE R D B S ), 75 24E v b
P 28 r e 8 B AR UL B 7 1)

597 ARG AR R TG R1 A A TR ARG A7 i A B D7 R, an e A B

2.1.7.135% Cache MIEE—HiE4h

FEAREHZAZ 1 F5 4 Cache 5 H B ALPEZR 1% N 1) Cache B 47— EUfi N\ fin i 321 £ ( Cache Coherent /O
Master ) 8] )G A7 — Bk 06 20 dr B 2447

AL A% A ER T4 Cache 54U Cache Z [W] )G A7 — BPELES ] LLSCHUG PR 4ESR  IX B IRE X T E 1B
SRR, RS T Bl Cache ZE4748 2 R ARIER] —MZ A #8454 Cache 5% Cache 2 [A] I Zef7 — L,
A, TR A IR R 1T A BIAAAE , B 75 AT IBAR 452 Sk (RIHE — € REDS & % store
84 BT ROR

2.1.8 SERIFFERREIS I

T B AR B0 V5 A7 bk D6 20 4 EAT I TR 5, A5 DK e B stk 45 45146 ( ADEF)

B TR T U A . BECH R E VR T s BCL RS BV AR A4, HART load/store Vi 7 4
A LSRN RV AR 57 . AN, fE— ARV A SR RSB R, RGP AT LA i i
CSRMISC H1fJ ALCLO~ALCL3 ##I47, #£ PLVO~PLV3 #AU K, XHX 2 load/store V517454 thdk4T T
XEFER . KT T BT HL X SRR BT AR A, AR IR B M BEASAE EARRE SR, R A & b Ak T
45 (ALE)

LT B AR RS, ViR T G R 2 TSR, VTR G AR 4 TR, PRI G bR 8 A RS, Vil
128 [ BEXT GREF LR 16 FATFRXITE, 1510] 256 A7 7] 54 Gt b2 32 S i Fu . .

10 | RS ARG ERAE
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2.1.9 FiE— R R

TR BRI AE A — B R R T 55— 80 (Weakly Consistency , fRIFR WC ) B5, A/N 35006 A4 BT R
i 55— BB R — A g A

TESS — SRR, R RS A7 5 X TR, R S U 0 BT g SCRY [ 28 B 4 Xt T
BIE TR RS, DRIEZ M EBEE I T B I E HOT Ui & R . MR B R
R T B -

1. [FBRAE B PAT IR — BOUME e o B[R] B A A P A AL B A A% v #0 7 R A IR LA AR B

HIUFAAT, HAE S RT RS EMIR S B2 BT ASRETT AR AT T — AN 4R AR
2. ARV AIRIEARVFEIITZAT, BT ER B T 5 TIX — U AR R 2P AR O

Z5E
3. AL [ERBEAE R PAT 28T, BT TE R — A EEAL R S X — R D AR A il U AR R E A 2 5
o

WHEN R RERs P A A M E 54 DBAR. IBAR. 75 DBAR HJAERT AM JR T fE45 4 LA & LL-SC
a4 %t

2.1.9.1#8REMI load I FEREFFRIT

TR R 55— B AR — BUEAR R R AN BEOR A S Rt Rl btk load Vi A BRVEIUT AT, i
7 B B AR 06 BEAL TR I g 4 (HEFE(H ] dbar 0x700 ) SRBRFEFE IEFIA T, & BRAL RS Sl
FrAH [ otk load V7 A7 EBAE T P0AT, WU A CPUCFG.3.LD_SEQ_SA[bit23]/iR [FI{E M 1, LAME T #4H
9 HE SRR P S AT AR DG P B AR AL AL

2.2 R HE SR

— PR LAG4 ZAL T N R RIS R 4 RO D REBEAT HiA . X T LA32 84, HHFESHIH A
—ATE, ZTEAGHAVIRLE 21, HT7E LA32 28 F GR 05 R 32 0, FTLAEZHE 2 ik

O 32 (SRS G E NBIE M T od B TS R E AR,
F 21 LAR2 R AR EMELIES—K

(;{_

ADD.W, SUB.W, ADDLW, ALSL.W, LUI2LW, SLT, SLTU, SLTI, SLTUIL
. PCADDI, PCADDUI2I, PCALAUI2I,
HEREZEHRES
AND, OR, NOR, XOR, ANDN, ORN, ANDI, ORI, XORI,
MUL.W, MULH.W, MULH.WU, DIV.W, MOD.W, DIV.WU, MOD.WU
BB ETES SLL.W, SRL.W, SRA.W, ROTR.W, SLLLW, SRLLW, SRALW, ROTRLW
- EXT.W.B, EXT.W.H, CLO.W, CLZW, CTO.W, CTZW, BYTEPICK.W,
PrEfE#R S
REVB.2H, BITREV.4B, BITREV.W, BSTRINS.W, BSTRPICK.W, MASKEQZ, MASKNEZ
2y BEQ, BNE, BLT, BGE, BLTU, BGEU, BEQZ BNEZ B, BL, JIRL
TiEHE4 LD.B, LD.H, LD.W, LD.BU, LD.HU, ST.B, ST.H, ST.W, PRELD
11 OB ARRGERAS

Loongson Technology Corporation Limited



Fein izl

LOONGSON TECHNOLOGY ﬁ%m?;‘g‘?ﬂﬂ. #_.: %ﬁﬂj%m
RFi5E#R4S LL.W, SC.W

i +E 4 DBAR, IBAR

HERTTES SYSCALL, BREAK, RDTIMEL.W, RDTIMEH.W, CPUCFG

BEAN, R FAREEHRAE XS R B 902 GR BERL R4, HoAE LA32 JUH T RAENLTE Y 32 i, 7E LAG4
R TARAEALTE N 64 o BRAFRFIRIGE DL, 52 DhAER AR AR A R 1 o

2.2.1 ERIizHARS
2.2.1.1ADD.{W/D}, SUB.{W/D}
851 addw  rd, rj, rk add.d rd, rj, rk
sub.w rd, rj, rk sub.d rd, rj, rk

ADD.W 138 H 27 7745 rj "R [3 10102 80 18 F 25 A7 2% vk RO [3 1010 Bk, Arfs & SR [31:0107 7+F
SY RGBS NEH AL rd .

ADD.W:
tmp = GR[rj][31:0] + GR[rk][31:0]
GR[rd] = SignExtend (tmp[31:0], GRLEN)

SUB.W Bii Fl 27 748 rj " AO[31:0] B8 ik 2518 FH 77 A7 %% ok PR3 1010 58, A 45 R i [31:01 0L F+F
SYRIEENE AT d P,

SUB.W:
tmp = GR[rj][31:0] - GR[rk][31:0]
GR[rd] = SignExtend (tmp[31:0], GRLEN)

ADD.D Wil F 2 745 rj 0 [63:0107 £ 4iE hn Ll H 27 47 2% rk TR [63:010 8dE, Frfsal RS NIl H 547
v rd

ADD.D:
tmp = GR[rj][63:0] + GR[rk][63:0]
GR[rd] = tmp[63:0]

SUB.D i H 27 47 25 rj ' H9[63:0107 B4 ik 2538 F 37 A7 4%tk B[63:01 07 858, Arfs 45 585 Nl H 27 77
v rd

SUB.D:
tmp = GR[rj][63:0] — GR[rk][63:0]
GR[rd] = tmp[63:0]

ERAR A AT I AN X 7 DU TR IR AL FE
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2.2.1.2ADDIL{W/D}, ADDU16l.D
A2 addiw rd, rj, si12 addi.d rd, rj, si12

addui16i.d rd, rj, si16

ADDLW 38 ] 2577 2% 1j A [31:0100 8088 0 1 12 Fedde srBIEL si12 #F 54 B 5 i 32 (o8, s iR

HI31:01AEfF 597 A 5 NI w7 A7 A rd
ADDI.W:
tmp = GR[r3j][31:0] + SignExtend(sil2, 32)
GR[rd] = SignExtend(tmp[31:0], GRLEN)

ADDLD il F 2 /725 1j T AI[63:01 . 8 N b 12 FLArSrRI%L sil2 7558 IS0 64 (i gids, Frisss R

BB A rd H
ADDI.D:
tmp = GR[r]j][63:0] + SignExtend(sil2, 64)
GR[rd] = tmp[63:0]

ADDUI16LD ¥ 16 b sr BRI sile B AR 16 ML5HA 5 R, rfS50E in Ll A 2774 rj H19[63:0]
PEEHE, ARINZE RS NE 27745 1d ', ADDU16LD #5455 LDPTR.W/D. STPTR.W/D &4 Hc&1#H, H

AL E T RARS R T GOT R iTA] .
ADDU16I.D:
tmp = GR[rj][63:0] + SignExtend({sil6, 16'b0}, 64)
GR[rd] = tmp[63:0]

SRR A AT I AN XA 17 DO TR IR AL FE

2.2.1.3 ALSL.{W[U]/D}
B2 alslw rd, 1j, rk, sa2 alsl.d rd, rj, rk, sa2

alsl.wu rd, rj, rk, sa2

ALSL.W K518 ] 274788 1j A [31:0102 B0 98 2 48 22 B8 (sa2+ 1) A7 J5 i B3l F 29 4728 ok P R[3 1:010 808
PS4 R B L0 A58 G 5 NI & 74 rd H.

ALSL.W:
tmp = (GR[rj][31:0]<<(sa2+1)) + GR[rk][31:0]
GR[rd] = SignExtend(tmp[31:0], GRLEN)

ALSL.WU ¥4 ﬁﬁ%ﬁ%ﬁrﬁhéﬁ[momwﬁ RS (sa2+ )AL JE N il H 27 474 ok HP A [31:010 58
PS4 R B3 101 FY & J5 5 N H %747 7% rd /o

ALSL.WU:
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tmp = (GR[rj][31:0]<<(sa2+1)) + GR[rk][31:0]
GR[rd] = ZeroExtend (tmp[31:0], GRLEN)

ALSL.D 18 ] 257725 1j P B [63:011 BUE 2 55 /2 B (sa2+1) A5 i Ll F 27 77 4% ok 0 [63:01 07 B diE

P45 RS N 75 47 A% rd o
ALSL.D:
tmp = (GR[rj][63:0]<<(sa2+1)) + GR[rk][63:0]
GR[rd] = tmp[63:0]

EREA TR g FRALENEIE 1. 20 3. 4 XJURMEDL, MR 2 2 (2 58 S B L sa2 SRARAE,

SRR A AT I AN X 17 DO TR IR AL FE

EIE RS, R BIC SRR T B SL BB SN (sa2+1), B SEBR AR AL (B 1 AR5 41t 52 RIEL
S E .

2.2.1.4LU121.W, LU32I.D, LU521.D
B lu12iw  rd, si20 lu32i.d rd, si20
lus2i.d rd, rj, si12

LUI2LW ¥ 20 FLAFSTEIEL si20 Bl fridds 12 ir 0, RIEHEY REBANEHZF d F,
LU12I.W:
GR[rd] = SignExtend({si20, 12'b0}, GRLEN)

LU32LD % 20 bUAF 2 RIEL si20 754" i Ja BBt S (A i 12 Bl 135 4745 rd h 31010 Bcdls, 45°RS
NFITE A7 A7 45 xd

LU32I.D:
GR[rd] = {SignExtend(si20, 32), GR[rd][31:0]}

LUS2LD ¥ 12 LbRSr BIEL sil2 4% Il A 75728 o TPISL0Mv AU, 455 NS A %5 748 od .
LUS52I.D:
GR[rd] = {sil2, GR[rj][51:0]}

Fid1E4 5 ORI 54—, M TR 12 fLH Sz RIECE 83 A 27 74

2.2.1.5SLT[U]
B st rd, rj, rk
sltu rd, rj, rk

SLT R 18 M) #5474 o T 808 5 18 FI 35 A7 ok o B VR A 1 5 B EGHEAT RN U, ARl /N T
14 REHREEARGBERAR
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#, WBE A A od AR N 1, BEN 0,
SLT:
GR[rd] = (signed(GR[rj]) < signed(GR[rk])) 2 1 : 0

SLTU Fifi H 7 /7 4% rj s 518 ar e ok TP ISR IV TOAF S B 50T R/ e AR, andipr & /N T
Ja&, WA fEss rd FEE N 1, SEHN O,

SLTU:
GR[rd] = (unsigned(GR[rj]) < unsigned(GR[rk])) 2 1 : 0

SLT #1 SLTU e B0 K (5. 98 55 Fr A AT AL AR P o A7 e B (6298 — 2

2.2.1.6SLT[U]I
B sl rd, rj, si12
sltui rd, rj, si12

SLTI Rl 25 A7 4 v P8R 5 12 FeRr L BIEL sil2 77597 J& )5 s AR LA 15 B AU T N

. WERATE /DT IRE, WRE N A A48 od BEE DY 1, BIWEN 0.
SLTI:
tmp = SignExtend(sil2, GRLEN)
GR[rd] = (signed(GR[rj]) < signed(tmp)) 2 1 : O

SLTULRH i F a7 A7 o AR 5 12 PURFSLRIEL sil2 7759 & 5 T 8 Bl L1 Jo -5 B B4 T R/ B

. WERATE /N TIRE, WRHE N A A48 od BEEDY 1, BIEN 0.
SLTUI:
tmp = SignExtend(sil2, GRLEN)
GR[rd] = (unsigned(GR[rJj]) < unsigned(tmp)) 2 1 : O

SLTI A1 SLTUI LB % HE AL 55 -5 AT SR A T ML A R 38 FH 25 A7 s B A 96— 2
WER, X T SLTUL 484, SCHVEUERFF ST,

2.2.1.7PCADDI, PCADDU12I, PCADDU18I, PCALAU12I
84 H430:  pcaddi rd, si20
pcaddui2i rd, si20
pcaddu18i rd, si20
pcalaui2i rd, si20

PCADDI % 20 LbEr RIEL si20 SR iiE R b 2 Ly 0 2 /59 e, Frfddsin LiZzss 2 PC, #

TGRS N 27 A7 4% rd
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PCADDI:
GR[rd] = PC + SignExtend({si20, 2'b0}, GRLEN)

PCADDU121 ¥ 20 b4 Sm BN si20 feflRfridEse |12 i 0 Z 559 @, Fra8dEn FiZ4s 41 PC,
ANZE RS N B 27745 rd .

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

PCADDUI18I ¥ 20 A4 ST RN si20 S filefridise b 18 ik 0 Z 559 @, FrEEdRn FiZ%ds 411 PC,

FINEE RS NI A 25 4745 rd o
PCADDU18I:
GR[rd] = PC + SignExtend({si20, 18'b0}, GRLEN)

PCALAU121 ¥ 20 HeA4%5 s BIEL si20 SeARAiZESE b 12 Foir 0 Z 5 /F S48, FrEEaEn FiZ%ds 41 PC,

FEINZERARAR 12 28K 0 J5 5 N & A7 4% rd
PCALAU12I:
tmp = PC + SignExtend({si20, 12'b0}, GRLEN)
GR[rd] = {tmp[GRLEN-1:12], 12'b0O}

E IR BRAE B AE AL 985 BT A T LA (38 ] 7 A7 2 B 6258 — 2

2.2.1.8AND, OR, NOR, XOR, ANDN, ORN

a5 and rd, 1j, rk
or rd, rj, rk
nor rd, rj, rk
xor rd, rj, rk
andn rd, rj, rk
orn rd, rj, rk

AND Rt F 2r A7 2 oj T 80E S5l A e a ok BRI AR SR, SRS NEM A A8 d
a3

AND:
GR[rd] = GR[rj] & GR[rk]

OR il ] 27 A7 rj TP 8UE 50 A 2 A7 4% ok TPV BURE B TR A B ais 5, 45 R E N 5748 rd
OR:
GR[rd] = GR[rj] | GR[rk]
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NOR Ri il I #7 f7-x rj T 80E 538 A 25 A7 2% ok BRI T R A2 i sRI2 5, 4525 N A7 7 4 od
He

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

XOR Ffitl 2 A745 rj *PALs 530 M A7 A7 A ok Th B0 ER BEATHR AL AR 7 B0 5, 2525 NI I # A7 8 nd
He

XOR:
GR[rd] = GR[rj] ”~ GRI[rk]

ANDN B3 F a7 74 ok P B IUR G T S5 A 274725 o PR T 2 5E 8, 4R AN
W PR 2% rd H

ANDN:
GR[rd] = GR[rj] & (~GR[rk])

ORN Rt H 77 fr e ok W I B A IUR 5 1 S a7 A as o hEIR AT A2 R sis 5, 45585 Nl
M F 4% rd o
ORN:
GR[rd] = GR[rJj] | (~GR[rk])
IR AR SRR B AL E 5 BT AT Bl ) A A7 AR AL TE —E

2.2.1.9ANDI, ORI, XORI

840 andi rd, rj, uil2
ori rd, rj, ui12
xori rd, rj, ui12

ANDI BB H ZF /748 o HEIRS 12 R LBy R 2 G AR TR BB 5i2R, 4R E NHEH
ZifEgs rd

ANDI:
GR[rd] = GR[rj] & ZeroExtend(uil2, GRLEN)

ORI REIE I 75 A74 1j RIS 12 FURPSLBIEE e 2 Ja M B ST H A B HBGE 5, 4095 Nl 3y

ﬁ%%rdqjo
ORI:
GR[rd] = GR[rj] | ZeroExtend(uil2, GRLEN)
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XORIRii &7 /7% rj AR S 12 HAFSL BIRE Y e 2 Ja i R AT IR AL 4 e ulia 5, 42— 'S Nl
& A7 rd

XORI:
GR[rd] = GR[rj] " ZeroExtend(uil2, GRLEN)

EIRTEA BAE B AE AL 985 BT A T LA (38 ) 7 A7 2 B 6258 — 2

2.2.1.10 NOP
NOP 45472154 “andi 10, 10, 0"#)314% . HITHON G4 4 TR E IR PC Il 4, BRILZSh
AN Sl A AR AT T AL BEZARAS

2.2.1.11 MUL.{W/D}, MULH.{W[U]/D[U]}

B8R mulw rd, rj, rk
mulh.w rd, rj, rk
mulh.wu rd, rj, rk
mul.d rd, rj, rk
mulh.d rd, rj, rk
mulh.du rd, rj, rk

MUL.W 38 H 27 7745 rj "R [31:010 808 538 H 27 A7 %% rk WP [31:01 23t 1T A o, AR &S SR [31:011%
BRI 5V RG B NEHFA2% rd F,

MUL.W:
product = signed(GR[rj][31:0]) * signed(GR[rk] [31:0])
GR[rd] = SignExtend (product[31:0], GRLEN)

MULH.W B18 H 27 745 o 3101 B4 5 18 H 7547 4% ok P B30I BHBRES 15 BT/, iR
SR I[63: 32 BT 5 5 B N T A 4% rd o
MULH.W:
product = signed(GR[rj][31:0]) * signed(GR[rk] [31:0])
GR[rd] = SignExtend (product[63:32], GRLEN)

MULH. WU i F 5 7 48 1j HP[31:0100 808 5 H 75 2 4 ok S [BLOI IR IAE AT 5 5T AH 3k, e
FRE R B [63: 320 BT 58 R 5 5 NI T 44748 od s
MULH.WU:
product = unsigned(GR[rj][31:0]) * unsigned(GR[rk][31:01])
GR[rd] = SignExtend (product[63:32], GRLEN)
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MUL.D 38 H 27 745 rj " [63:010 204 518 FH 27 7 2% tk W [63:01 1 2Pt 1T A3, T4 SR [63:011%
s 5 N EH A4 rd

MUL.D:
product = signed(GR[rj][63:0]) * signed(GR[rk] [63:0])
GR[rd] = product[63:0]

MULH.D 18 H 25 /745 rj " [63:010 5048 5 18 H % 745 tk H[63:01 BB MAEA 5 81Tk, Ffd
SERL[127:641 0 K08 5 N8 FH 27 4775 1d TP

MULH.D:
product = signed(GR[rj][63:0]) * signed(GR[rk] [63:0])
GR[rd] = product[127:64]

MULH.DU #4158 H 2 7 2% 1j H[63:010 2045 5 18 H B 7 4% rk H[63:01 5 B MAE CfF =80 T/, 3
TSR [127 641005048 5 NIl 274775 rd o

MULH.DU:
product = unsigned(GR[rj][63:0]) * unsigned(GR[rk][63:0])
GR[rd] = product[127:64]

2.2.1.12 MULW.D.W[U]
B mulwd.w rd, rj, rk
mulw.d.wu rd, rj, rk
MULW.D.W Rt I 35 A4 oj 7 [31:0102 04 5 0 Ar A7 o vk P 3101 BRI A 155 BUAI TR, 64
(L B FRFREE S5 N ZF 4745 rd

MULW.D.W:
product = signed (GR[rj][31:0]) * signed(GR[rk][31:0])
GR[rd] = product[63:0]

MULW.D.WU #¥if F 27 /7 %5 rj " [31:0107 504 53 FH 27 474 ok P [31:010 B IR AE T -5 Bt 17 AH 3
64 {7 HYFRFNZE 5 NGl FH A 748 rd

MULW.D.WU:
product = unsigned(GR[rj][31:0]) * unsigned(GR[rk][31:0])
GR[rd] = product[63:0]
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2.2.1.13 DIV.{W[U]/D[U]}, MOD.{W[U]/D[U]}
B0 divw rd, rj, rk

mod.w rd, rj, rk
div.wu rd, rj, rk
mod.wu rd, rj, rk
div.d rd, rj, rk
mod.d rd, rj, rk
div.du rd, rj, rk
mod.du rd, rj, rk

DIV.W H1 DIV.WU it H 77 f7- 2% 1j 1 [31:010 £ I8 bR LA H 75 A7 ok W3 1010 8dE, s imfT 54
J& 5 5 ON I P A7 AR rd

DIV.W:
quotient = signed (GR[r3j]1[31:0]) / signed(GR[rk][31:0])
GR[rd] = SignExtend(quotient[31:0], GRLEN)

DIV.WU:
quotient = unsigned(GR[rj][31:0]) / unsigned(GR[rk][31:01])
GR[rd] = SignExtend(quotient[31:0], GRLEN)

MOD.W Fl MOD.WU %18 i 27 77 %% 1j " [31:00Sr B 4 LIGE FH 24745 rk 31010050, FTAs i A 30
SYRIEENEMH £y d H.

MOD.W:
remainder = signed(GR[rj][31:0]) % signed(GR[rk][31:0])
GR[rd] = SignExtend(remainder[31:0], GRLEN)

MOD.WU:
remainder = unsigned (GR[rj][31:0]) % unsigned(GR[rk][31:01])
GR[rd] = SignExtend(remainder[31:0], GRLEN)

T£ LoongArch64 {7 A MIHLER -, W4T DIV.W[UIH! MOD.WIUH5 41}, 40l FH 25 4728 rj ¢ rk T
TEBHRINE 63 & 31 AR 0x0 BY Ox LFFFFEEeE, D454 HAT 455 0] LU TG & AT A1l .

DIV.D #1 DIV.DU 43 F 77 £ 4% 1j "1 [63:01 B4 BR LU H 27 77 4% ok W [63:0100 804, I3 0I5 N1
27748 rd

DIV.D:
GR[rd] = signed(GR[rJ][63:0]) / signed(GR[rk][63:0])

DIV.DU:
GR[rd]

unsigned (GR[rj][63:0]) / unsigned(GR[rk][63:0])
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MOD.D 1 MOD.DU Rt ifi H 27 A7 ¢ rj " [63:01 &4 bR LB H 25 47 8% ok P [63:010 %8s, i REs
NI 774 rd
MOD.D:

GR[rd] = signed(GR[rj]1[63:0]) % signed(GR[rk] [63:0])
MOD.DU:
GR[rd] = unsigned(GR[rj][63:0]) % unsigned(GR[rk][63:0])

DIV.W. MOD.W. DIV.D #1 MOD.D BEATRRIEHRAERT, #RAEEUIIEAFT 55, DIV.WU, MOD.WU,
DIV.DU #1 MOD.DU #E47 BRiE4RVERS, JRERAE B AT 4L

B — XK R/ A B 48 4 % DIV.W/MOD.W, DIV.WU/MOD.WU, DIV.D/MOD.D, DIV.DU/MOD.DU i
BRI, RECS BN — S B AR BUW A XHE DN T RR B 4 XA

UBREOR O B, Z5R 0T DUOAAERE, (S I AT 4k,

(N

2.2.2 Bz S

2.2.2.1SLL.W, SRL.W, SRA.W, ROTR.W
B sllw rd, 1j, rk
srl.w rd, rj, rk
sra.w rd, rj, rk

rotr.w rd, rj, rk

SLL.W Rl F 27 f7 4 vj FBL:0M 8RB ARy, B 4PRAT 59 e B N1l ] 27 A7 4% vd 1o
SLL.W:
tmp = SLL(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend(tmp[31:0], GRLEN)

SRL.W 5l 1 & 745 rj "P3L0M BB AT, BAuGRTSY RENEH A /745 rd
SRL.W:
tmp = SRL(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend (tmp[31:0], GRLEN)

SRA.W 5l 1 & A745% 1j P3O AR AL, BAULSRATSY RENMEH 2773 rd P,
SRA.W:
tmp = SRA(GR[r3j][31:0], GR[rk][4:0])
GR[rd] = SignExtend(tmp[31:0], GRLEN)
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ROTR.W 538 I 277 4% 1j FP 3101 BB IEIA A RS, RN 4 RAT 59 RS N A A7 a8 rd o
ROTR.W:
tmp = ROTR(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend (tmp[31:0], GRLEN)

EIAFEALAE A MRS AL I R A A ok R [4:01 6 8E, HAUE TSR S8

2.2.2.2SLLIL.W, SRLL.W, SRAL.W, ROTRIL.W
Ak sliw rd, rj, ui5
srli.w rd, rj, ui5
srai.w rd, rj, ui5

rotri.w rd, rj, ui5

SLLLW Rt J 27 745 rj 3101 EUmE AR £ 78, BALEERIT S RS Nl A7 747 rd T
SLLI.W:
tmp = SLL(GR[r3j][31:0], uib)
GR[rd] = SignExtend(tmp[31:0], GRLEN)

SRLLW 5t 27 f7 s rj P3LOMBIRE AR, BAAERTSY RS NEM 2748 rd T
SRLI.W:
tmp = SRL(GR[rj][31:0], uib)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

SRALW H53 HI 77 A7 2% 1j P30V EIR R AL, ARSI RS NEH % 74 rd .
SRAI .W:
tmp = SRA(GR[rj][31:0], uib)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

ROTRLW il A A7 1j "PRLOIMEIRIE K, B4 RAT S S N A /7 4% rd o
ROTRI.W:
tmp = ROTR(GR[rj][31:0], uib5)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

R LT RIS AL R FE S 5 FURF AT 5 52 RIER uis.
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2.2.2.3SLL.D, SRL.D, SRA.D, ROTR.D
A2 sild rd, rj, rk
srl.d rd, rj, rk

sra.d rd, rj, rk

rotr.d rd, rj, rk

SLL.D K538 F &7 7 2% rj P 63:01 A B i /oK, B4R RS NGB AT 754725 rd o
SLL.D:
GR[rd] = SLL(GR[rj][63:0], GR[rk][5:0])

SRL.D il FH 77 745 1j H63:01 BimZ 415, RO RS Nl F A4 od o
SRL.D:
GR[rd] =SRL(GR[rj][63:0], GR[rk][5:0])

SRA.D il FH 5 745 oj 6301 BIRHEARLG T, BALL5IRE Nl FF4 rd .
SRA.D:
GR[rd] = SRA(GR[rj]1[63:0], GR[rk][5:01])

ROTR.D il I 75 4745 1j 6301 BRI 4578, 145 RS Nl F A7 4% rd T
ROTR.D:
GR[rd] = ROTR(GR[rj][63:0], GR[rk][5:0])

EIRFEAL A AR B R A A A ok PS:0M Bl HAUE SRS 4.

2.2.2.4SLLLD, SRLI.D, SRALD, ROTRI.D
R %L sllid rd, rj, uié
srli.d rd, rj, ui6
srai.d rd, rj, ui6

rotri.d rd, rj, ui6

SLLLD i Fl Z7 4745 rj H[63:01 EdmZ A, B RS Nl A4 rd Ho
SLLI.D:
GR[rd] = SLL(GR[r3j][63:0], ui6)

SRLLD K18 H 77 725 1j H[63:010 E B A, BAI LR E N %4 rd o
SRLI.D:
GR[rd] =SRL(GR[r3j][63:0], uio6)
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SRALD Rt I 77 47 2% 1 " 63:01 B RALR, R4 E NEH & A7 4% rd .

SRAI.D:
GR[rd] = SRA(GR[rj]1[63:0], uio6)

ROTRLD #18 H 27 £ 7% rj F63:01 BHRTEIA L, B4 RE NIBH T4 rd .
ROTRI.D:
GR[rd] = ROTR(GR[rj][63:0], ui6)

ERBALAR S PR R IR AR 6 LR AT 3 RIAL ui6,

2.2.3 {uiR{EieS

2.2.3.1EXT.W.{B/H}
880 extwb  rd, 1

ext.w.h rd, rj

EXT.W.B il I 75 A7 4% rj " 70187 547 & Ja 5 Nl %7 £ 4% rd o
EXT.W.B:
GR[rd] = SignExtend(GR[rj][7:0], GRLEN)

EXT.W.H Rtil ] 27 f7 4 oj H [15:01 L 8a 7 59 @ Jo BN Zr 4745 rd o
EXT.W.H:
GR[rd] = SignExtend(GR[rj][15:0], GRLEN)

2.2.3.2CL{0/Z}.{W/D}, CT{O/Z}.{W/D}

5% clow rd, fj clo.d rd, fj
clz.w rd, fj clz.d rd, rj
cto.w rd, rj cto.d rd, j
ctz.w rd, rj ctz.d rd, fj

CLO.W X T8 A7 a4 j 3101 8dE, 5 31 M IRISE 0 ALy e it B gi by “ 1AM, 45

K5 N 4 rd
CLO.W:
GR[rd] = CLO(GR[rj]1[31:01)
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ERWSETFH B

AR

CLZ.W X} 118 FH 277 7% rj H[31:01 &8,
RENIEH A4 rd o

CLZ.W:
R[rd] J1[031:01)

CTO.W X| -1t H 7 4745 rj " [31:011 54k,
RENIEH A4 rd o

CTO.W:
GR[rd]

= CLZ (GR[r

= CTO(GR[rj][31:0])

CTZ.W Xl H 274745 rj " [31:010 5 ¥,

RGN 2 A7 rd
CTZ.W:
GR[rd]

= CTZ(GR[r3j]1[31:01)

CLO.D X} T il H & /745 rj " [63:011 545,

RGN A A7 rd
CLO.D:
GR[rd]

= CLO(GR[rj][63:0])

CLZ.D X} il 2 748 rj " [63:0117 554,
RENIEH A4 rd o

CLZ.D:
GR[rd]

= CLZ (GR[rj][63:0])

CTO.D X} 1l H %7 /7 %% rj H1[63:011 5 ¥,

RGN A A7 rd
CTO.D:
GR[rd]

= CTO(GR[rj][63:0])

CTZ.D X1l FH 27 47 7% rj TP [63:0117 54k,

RGN 2 A7 rd
CTZ.D:
GR[rd]

= CTZ (GR[rj][63:0])
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2.2.3.3BYTEPICK.{W/D}
52 H\:  bytepick.w rd, rj, rk, sa2 bytepick.d rd, rj, rk, sa3

BYTEPICK.W #it H] 7 /7 ¢ tk W [31:010 518 H A A7 4 1j T [31:010L /2 A7 1R — A 64 Hi( 8 D75 )
WILLARER . MERZEMES sa2 DNF W I EEBOES: 4 NF10, FRM 32 M AR A58 55 NI 77 7 4%
rd F,

BYTEPICK.W:

tmp = {GR[rk][31:0], GR[rj][31:0]}
GR[rd] = SignExtend(tmp[8x (8-sa2)-1 : 8x (4-sa2)], GRLEN)

BYTEPICK.D it H] &7 £7-4% rk H1[63:011 5 18 ] 7 /745 1j " [63:0100 /2 ety — A 128 £ (16 M

) WIEERRER AR MISE sa3 TG BUIUESE 8 N1, TR 64 AL LR R B NI A7 A7 2 rd T
BYTEPICK.D:
tmp = {GR[rk][63:0], GR[rj]l[63:0]}
GR[rd] = tmp[8x (16-sa3)-1 : 8x (8-sa3)]

2.2.3.4REVB.{2H/4H/2W/D}

8810 revb.2h rd, 1j revb.4h rd, 1j
revb.2w rd, rj
revb.d rd, fj

REVB.2H 418 H 24725 rj F[15:0107H (1) 2 AN 91007 HEPIE B (B S5 3 0 [15:010% , K538 FH 27 4745 1
3 1:16]H Y 2 AN 15 HESI B R 8] 25 SR [31: 16157, 32 S 1 F 6] 25 S A4 S R 5 N3l JH 25 A7 28 vd

REVB.2H:

tmp0 = {GR[rj][7:0], GR[rj][15:8]1}
tmpl = {GR[rj][23:16], GR[rj][31:24]}
GR[rd] = SignExtend ({tmpl, tmpO0}, GRLEN)

REVB.4H Fil F 2 725 rj H[15:0100 9 (1) 2 ANF 5387 HEA 5 N8 H 2474 vd BI[15:010% , K518 27 47
#r i P36 Y 2 AN FET T HEA S N T AE AR od BI[31:16]07, FHl A AE AR o T[47:3210 1 2
A FATI P HA S N T AF A rd W0[47:3210%, K IEH ZF A4S 1 " [63:4810H 1 2 AN F AT T HES S Nl

HIZ5 45 rd H[63:48]1
REVB.4H:
tmp0 = {GR[rj][7:0], GR[rj][15:8]}
tmpl = {GR[r3j][23:16], GR[rj]l[31:24]}
tmp2 = {GR[rj][39:32], GR[rj][47:40]}
[

tmp3 = {GR[rj][55:48], GR[rj][63:56]}

GR[rd] = {tmp3, tmp2, tmpl, tmpO}
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REVB.2W il F 27 745 rj " [31:0107 1) 4 ANF 1500 P HES B N8 F 27 47 2% vd O[31:0107 , 118 FH 27 47
#x rj 633210 1 4 ASF T HES S N IE H A7 A7 4% 1d 19[63:32]17 .

REVB.2W:
tmp0 = {GR[rj][7:0], GR[rj][15:8], GR[rjl[23:16], GR[rj][31:24]}
tmpl = {GR[rj][39:32], GR[rj]1[47:40], GR[rj][55:48], GR[rj][63:56]}

GR[rd] = {tmpl, tmpO}

REVB.D ‘Rt ] 75 £7-45 1j 1 [63:0107 1 Y 8 A58 5 HEF 5 N1 I 35 47 4% rd.

REVB.D:
GR[rd] = {GR[r3j][7:0], GR[r3j][15:8], GR[rj]l[23:16], GR]

9:32], GR[rj][47:40], GR[rj][55:48], GR[rj]l[63:56]}

rj][31:24], GR[rjlI[3

2.2.3.5REVH.{2W/D}
88 revh.aw rd,
revh.d rd, fj

REVH.2W H18 H 27 /£ 2% 1j H[31:01060 FF 1Y 2 AN 107 HEA 5 N8 %7 748 vd B9[31:0107, 1418 2F
745 rj F[63:32]10H 1 2 AN FF 1T HEV S N 18 H 27 748 rd 19[63:32]1%,

REVH. 2W:
tmp0 = {GR[rj][15:0], GR[rj][31:16]1}
tmpl = {GR[rj]1[47:32], GR[rj][63:48]}
GR[rd] = {tmpl, tmpO}

REVH.D 418 H 247 4% rj F[63:0107 1 4 AP0 7P HEA 5 Nl 27 4748 vd.

REVH.D:

GR[rd] = { GR[rj][15:0], GR[rj]l[31:16], GR[rj][47:32], GR[rj][63:48]}

2.2.3.6BITREV.{4B/8B}

84K bitrev.db rd, 1 bitrev.8b rd, 1
B 274 o 70105 1 8 AN LRI T HESIE b R 25 2R 10 [7:01067, R B H 271748 1
B 778 1 23161060 1) 8 /N Ebdsidi i

BITREV.4B ¥ i#

HR[15:810 Y 8 AN Ebdradti P HEB Al B 25 R A [15:810, i
HEFIE il (B 45 SR A [23: 16147, B3l F 27 A7 2% 1j TH[31:24102 (1 8 AN Eb 418 /3= HE A1 JE i o [e) 45 SR [31:24]

i, 32 A AR S R H N A A7 4% d

BITREV.4B:
bstr32[31:24] = BITREV(GR[rj][31:24])
bstr32[23:16] = BITREV(GR[rj] [23:16])
bstr32[1 8] = BITREV(GR[rj][1 81)
bstr32[ 7: 0] = BITREV(GR[rj][ 7: 0])

GR[rd] = SignExtend(bstr32, GRLEN)

SHRERARBERAR
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BITREV.8B it F a7 745 rj H[7:0102 P (1 8 AN LA FHES S NI F 27 745 rd I[7:010%, K3 FH 27 47
i 1j PSS 1 8 AN F R P HES S Nl A %5 745 vd MO[15:8102, HH8 M 2R A7 4% oj H[23: 1611 i1y 8 4>
ORI P 5 ONTE ] 25 A7 4 vd 1[23:1610%, Rl H B A7 4% o Hh[31:24160H 1 8 AN kel 5 HES1 5 N8 A
TFAEAT rd MO[31:24100, CRHIE FI AR A7 4 1j H1[39:3210 1 1) 8 AN L RFIN T HE S NI A7 AF 4 rd [19[39:32]47
W18 B A7 1 TP 47:4010 R 1 8 AN LU T HEP B ON I8 B A7 7% vd B [47:40107 il F 25 7745 1j H[55:48]
AL 8 AN ELAREI T HES 5 N 27472 1d F[55:48]0%, BHill F 2917 2% rj TP [63:56160 1) 8 > LUt ek
HIE NI % A7 rd BY[63:56]1%,

BITREV.8B:
GR[rd] [63:56] = BITREV (GR[rj][63:56])
GR[rd] [55:48] = BITREV (GR[rj] [55:48])
GR[rd] [47:40] = BITREV(GR[rj][47:40])
GR[rd] [39:32] = BITREV(GR[rj][39:32])
GR[rd] [31:24] = BITREV(GR[rj][31:24])
GR[rd] [23:16] = BITREV(GR[rj][23:16])
GR[rd] [15: 8] = BITREV(GR[rj][15: 8])
GR[rd] [ 7: 0] = BITREV(GR[rj][ 7: 0])

2.2.3.7 BITREV.{W/D}

840 bitrev.w rd, 1j bitrev.d rd, 1j

BITREV.W ¥ifl ] 27 f7 2% rj W [31:0102H i 32 AN EbdFidt i HEZHE B ] 25 SR AU [31:0167, 32 i)+ [a] 45
RSP RE NB A% d

BITREV.W:
bstr32[31:0] = BITREV(GR[rj][31:0])
GR[rd] = SignExtend(bstr32, GRLEN)

BITREV.D Wi Fl & 17 %% rj F[63:0102H 1 64 /N ELFR P HED 5 B N 2947 2% rd
BITREV.D:
GR[rd] = BITREV (GR[rj][63:0])

2.2.3.8BSTRINS.{W/D}
F2H430:  Dbstrins.w rd, rj, msbw, Isow bstrins.d rd, rj, msbd, Isbd

BSTRINS.W 3l Fll 2747 %% rd A 32 17 i [msbw :Isbw |37 85 3 A3 Fll 2947 %% 1j A [msbw-Isbw:0]1, 5
FHY 32 M4 RS R IEE NE M A 4745 d

BSTRINS.W:
maskv = { (msbw—-1lsbw+1l){1’bl}}<<lsbw
bstr32 = GR[rd] [31:0]&~maskv([31:0] | (GR[rj] [msbw-1lsbw:0]<<lsbw)é&maskv[31:

0]
GR[rd] = SignExtend (bstr32[31:0], GRLEN)
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BSTRINS.D Rl ] %5 /7 @ rd H* Y [msbd:1sbd | {37 2 4 Jy 18 ] 25 A7 4 rj " [msbd-Isbd:01, 1 T 25 f7 4 rd
I RNAAE,
BSTRINS.D:
maskv = { (msbd-1sbd+1){1’bl}}<<lsbd
GR[rd] = GR[rd] [63:0]&~maskv[63:0] | (GR[rj] [msbd-1sbd:0]<<1lsbd)&maskv[63:
0]

2.2.3.9BSTRPICK.{W/D}
54 430:  Dbstrpick.w rd, rj, msbw, Isbw bstrpick.d  rd, rj, msbd, Isbd

BSTRPICK. W & H 27 77 2% 1j H [msbw:Isbw . F4 & % 32 fir, BBk 32 i a4 RF 59 RESE
NI 774 rd

BSTRPICK.W:
bstr32[31:0] = ZeroExtend(GR[rj] [msbw:1lsbw], 32)
GR[rd] = SignExtend(bstr32[31:0], GRLEN)

BSTRPICK.D $2HUiE ] 27 /7 %% 1j ' [msbd:1sbd ] F Y J& & 64 75 Nil Fl #1745 rd .
BSTRPICK.D:
GR[rd] = ZeroExtend(GR[rJj] [msbd:1lsbd], 64)

2.2.3.10 MASKEQZ, MASKNEZ
88 1%:0:  maskeqz rd, rj, rk
masknez rd, rj, rk

MASKEQZ 1 MASKNEZ 44 #1744 A 454

MASKEQZ AT, 4nSRid F 27 47 2 ok UM SE T 0 NPREE A 2 A7 4% od B 942 0, SN HIRE D o &

fEAR1H
MASKEQZ :
GR[rd] = (GR[rk]==0) ? 0 : GR[rj]

MASKNEZ $ATH, ARl 27 A7 4 tk BOEANSE T 0 JUPRE I 27 A7 4 rd B4 0, 5 IPREHIEE DY 1
AT AR HME

MASKNEZ :
GR[rd] = (GR[rk]!=0) 2 0 : GR[rj]
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2.2.4 #BHES

2.2.4.1BEQ, BNE, BLT[U], BGE[U]

55 H30: beq rj, rd, offs16
bne rj, rd, offs16
blt rj, rd, offs16
bge rj, rd, offs16
bltu rj, rd, offs16

bgeu rj, rd, offs16
BEQ 18 ] 27 A7 %% rj A 74725 rd WO EE T LUEL, Qn2Rmi s AR SR Bk EE 1) H Ar ki, S AN BRES
BEQ:
if GR[rj]==GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)

BNE il ] 25 77 & rj A0 ] 27 f7 4% vd BO(EBEAT BUAR, QSR AN S5 B e 21 H brstbdi, (500 A B4
BNE:
if GR[rj]!=GR[rd] :
PC = PC + SignExtend({offsl16, 2'b0}, GRLEN)

BLT *Rf 1 I 75 A7 oj A0IE A& A7 rd BOERLVE AT 15 Bdb AT o, anRemin /)5 2 Bk % 21 H b st
b, IASBEE
BLT:
if signed(GR[rj]) < signed(GR[rd]) :
PC = PC + SignExtend({offsl1l6, 2'b0}, GRLEN)

BGE Ri il I %7 7% rj M 27 A7 a vd AEAUEA TS BOAT LU, WRAl RTS8 5 ki 21 H
pritudl, AR o

BGE:
if signed(GR[rj]) >= signed(GR[xrd]) :
PC = PC + SignExtend({offsl16, 2'b0}, GRLEN)

BLTU 51l H] 25 77 4% vj A3 2 A7 4% rd BB ST S 80T EURL, Qr2RAT2 /T )5 & Bk AL 21 H 5
Mok, S BEE
BLTU:
if unsigned(GR[rj]) < unsigned(GR[rd]) :
PC = PC + SignExtend({offsl1l6, 2'b0}, GRLEN)
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BGEU it I 7 /74 rj MUE ] 27 478 rd BEAETCAF S 803 T U R, an RAT& K T4 T 5 2 U Bk 3

Hbrsbdl, S0ABEE
BGEU:

if unsigned(GR[rj]) >= unsigned (GR[rd]) :
PC = PC + SignExtend({offsl1l6, 2'b0}, GRLEN)

FIRINGE T SCARA BBk B b e R SO R RS Y 16 LR RIEY offs16 2 AE RS 2 ) FEAT
SR, FTRRRESEIN L% SXHE42 /) PC

AL TEERAE, AR R B IE A R BN WA B A 77 5, 2387 v B S B BN
BTN mAS R, RIHE ST offs16<<2.

2.2.4.2BEQZ, BNEZ
Ao begz rj, offs21
bnez rj, offs21

BEQZ Xl I 75 A7 rj HOMEREAT BT, 4 2R5ET 0 Bk 2] H bpdbdl, SNIABEE
BEQZ:
if GR[rj]==0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)

BNEZ X3t ] 27 A7 &% rj W HEAT FIBT, Q2RASET 0 IBRHL 2 H brsthhit, 5 0WABEE
BNEZ:
if GR[rj]!=0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)

BIRPIZR I SR A BB H AR bR R A Y 21 B SERIEL offs21 AR RS 2 (M AT SR,
Pt B A2 A0 1% 93 SCHR 419 PC

A HEIERERZ, Eid e URAE S ICA N KA ERREAN WA 00773, WG 20R o ( 52 BRI
NPT AL RS, BI4R2 A5 offs21<<2,

2.2.4.3B
ek b offs26

B JLAc B EL B H bRt kAL . He ke H bR bt 45 2 5 9 26 EUARRSLEIEL offs26 1B H /2 7 2 )5

FEY R, B mBEEN Bz S84 1 PC,
B:
PC = PC + SignExtend({offs26, 2'b0}, GRLEN)
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TR R, ZIRSWRES I g R BRI 77X, WIS s b Sz B N A
FAONEBEA R mAEE, Bifs A H offs26<<2,

2.2.4.4BL
B bl offs26

BL Tk PHBEE: 2 HArithb Al , RIRRZ4E 4 1) PC BN 4 AR B ANE] 1 Sl 274 rl e
AR 2 WL H AR 2R 515 Y 26 HUAFSLBIAL offs26 AR /288 2 (L5 AT 597 e, AT fs

{0 %73 KR4 ) PC
BL:
GR[1] = PC + 4
PC = PC + SignExtend({offs26, 2'b0}, GRLEN)

£ LA ABL ', 1 Sl w77 r1 A5 93k [l bt 27 47 4% ra.
T EERIR, 24 WRAE T R BN R0 75 2K, I 24 287 o 9 S B EOS SON B
FAT AL WA, E4E A offs26<<2,

2.2.4.5JIRL
FA % jirl rd, rj, offs16

JIRL ok PHBbEE 2] H bRt hiAL , [RIPREZAE 4 89 PC BN 4 HYZ5 RS NS A & 4745 rd o
AR 2 WL H AR 2R 5205 Y 16 HUAFSLBIAL offs16 AR 288 2 ()5 AT 597 e, AT fs

{E N L3 2 A7 4% o P AIAE
JIRL:
GR[rd] = PC + 4
PC = GR[rj] + SignExtend({offsl6, 2'b0}, GRLEN)

M rd 5T 0 B, JIRL B RERDE — 28 i AR F Bk i 45 4 .
rd T 0, 1j 5T 1 H offs16 % 0 [ JIRL & 1E il Al iz ][] $ Bk i% (F  o

T EERIR, 24 WRAE T R BRI B R 75 2K, I 24 287 o 9 S BRSSO B
FAT AL RFSAE, B2 offs16<<2,
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2.2.5 LBiiFRES

2.2.5.1LD.{B[U}/H[U}/W[U}/D}, ST.{B/H/W/D}

845480 1db rd, rj, si12
Id.h rd, rj, si12
Id.w rd, rj, si12
Id.d rd, rj, si12

Id.bu rd, rj, si12
Id.hu rd, rj, si12
Id.wu rd, rj, si12

st.b rd, rj, si12
st.h rd, rj, si12
st.w rd, rj, si12
st.d rd, rj, si12

LD.{B/H/W } W A7 ER[E] — AN 5 2R R AT 5 9 R 5 NIE & 4745 rd, LD.D M7 E—>
X AR 5 NI 2F A7 45 rd

LD.B:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = SignExtend(byte, GRLEN)
LD.H:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = SignExtend(halfword, GRLEN)
ILD.W:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = SignExtend(word, GRLEN)
LD.D:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
GR[rd] = MemoryLoad (paddr, DOUBLEWORD)
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LD.{BU/HU/WU } \ N A£ R [B] — AN 52755 2 7/ F R T4 5 5 NI 27 47 4% 1d.
LD.BU:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = ZeroExtend (byte, GRLEN)
LD.HU:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = ZeroExtend (halfword, GRLEN)
LD.WU:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = ZeroExtend(word, GRLEN)

ST.{B/H/W/D } il JH 2- /7 %% rd " A[7:01/[15:01/[31:01/[63:01 . Bl B N FI N fE

ST.B:

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

AddressComplianceCheck (vaddr)

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)
ST.D:

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

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

MemoryStore (GR[rd] [63:0], paddr, DOUBLEWORD)
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IR FEA BV AR B SR RE AR o P IES TSRS 12 FRESm B si12 AR AT,
*}F LD.{H[U)/W[UV/D} ! ST.{B/H/W/D}454, Joi&1E ] Fhi S80S RBE e B s o, R H i

HEE ARX ), EANL b R AEXT SIS s YA H A AR SRR, A SR SIS R SR AR H
Y HTIE F IR BN SRVFIEX SR, A Sl R AEX AR, 75 I TR fid & BT 55460 A

2.2.5.2LDX.{B[UJ/H[U]/W[U]/D}, STX.{B/H/W/D}
%1% ldxb rd, 1j, rk
ldx.h rd, rj, rk
ldx.w rd, rj, rk
ldx.d rd, rj, rk
ldx.bu rd, rj, rk
ldx.hu rd, rj, rk
ldx.wu rd, rj, rk
stx.b rd, rj, rk
stx.h rd, rj, rk
stx.w rd, rj, rk

stx.d rd, rj, rk

LDX.{B/H/W } N AAFBR[E] AN 745 2R 57 R AT 59 8 J5 BN Al 27 A7 4 1d, LDX.D M A A7 B[]
— B BE B NGB A A7 A rd

LDX.B:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = SignExtend (byte, GRLEN)
LDX.H:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = SignExtend(halfword, GRLEN)
LDX.W:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = SignExtend(word, GRLEN)
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LDX.D:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
GR[rd] = MemoryLoad (paddr, DOUBLEWORD)

LDX.{BU/HU/WU } A A I [l — A7 45 2 5/ BB & @ Ja BN T 25 4745 1do
LDX.BU:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = ZeroExtend(byte, GRLEN)
LDX.HU:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = ZeroExtend(halfword, GRLEN)
LDX.WU:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = ZeroExtend(word, GRLEN)

STX.{B/H/W/D } %18 ] %5 1788 rd F1HI[7:01/[15:01/[31:01/[63:01 7 504 5 NS N 17,

STX.B:

vaddr = GR[rj] + GR[rk]

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

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

vaddr = GR[rj] + GR[rk]

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

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

vaddr = GR[rJj] + GR[rk]

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

MemoryStore (GR[rd] [31:0], paddr, WORD)
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STX.D:
vaddr = GR[rj] + GR[rk]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (GR[rd] [63:0], paddr, DOUBLEWORD)

FiRFR A WU AE R R SR A AE A o TP ME S A A A ok R (R ISR A

Xf T LDX.{H[U/W[U/D}H STX.{B/H/W/D}4E4, JCIRTEMFPRECF LBl AR EAG O, A BEH )
A EER BARXT SR, B MR AERTFFEIS ;s U5 AN B AR TR, G A R S SRR AR XS SR
F H AT EIMR RS A R VFIER VT, TR AR AlURAERT G141, 25 I A3 il A JE XS 55451 5

2.2.5.3LDPTR.{W/D}, STPTR.{W/D}

{82 Idptr.w rd, 1j, sil4
ldptr.d rd, rj, si14
stptr.w rd, rj, si14
stptr.d rd, rj, sil4

LDPTR.W M WAL B — A7 R AT 59 e Ja 5 NI 75 7 4% rd, LDPTR.D M A AFHE]— A XU ) KL
P 5 NI A A7 2% rdo

LDPTR.W:
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = SignExtend(word, GRLEN)
LDPTR.D:
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
GR[rd] = MemoryLoad (paddr, DOUBLEWORD)

STPTR.{W/D il I 27 /7 7% rd H1[31:01/[63:011 I EHE 5 N N A7
STPTR.W:
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (GR[rd] [31:0], paddr, WORD)

37 REHREEARGBERAR

Loongson Technology Corporation Limited



Fein izl

LOONGSON TECHNOLOGY BEUSEFM B— 3R

STPTR.D:

vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

MemoryStore (GR[rd] [63:0], paddr, DOUBLEWORD)

AR A WU AE IR R SR 14 Lo BN AL sit4 B AR 2 (R EYR, TS A A o
AR A, REE RN, BT B R o 0 S RO ik A A2 (8 DL =1 0 B fr, BV HAE 24
A sil4<<2,

X§F LDPTR.{W/D} 1 STPTR.{W/D}45%, JTCIRTET R (RSB M RC B AR 00 T, REHT ik 2
AR T, #ARMRIER TSN U5 E bR A B ARXSFERT, QA e S B SR AR X S5 U 4F B2 A
EEIMGICE A RVFIER ST, AR AER TGS, 75 00 B3R i A HE XS 55491 5

LDPTR.{W/D}. STPTR.{W/D}4#54 5 ADDUI6LD 84 A A, H T s & o i T GOT
RV,
2.2.5.4PRELD

F21&a:  preld hint, rj, si12

PRELD M A7 i HLU— > Cache 1THIBHEHEN Cache ', Hife bt (i 5077 sJ2 Kl ] 25 4725 1
MESTFSY RGN 12 FoRem RIS sit2 AR AN, 1205 f7 H bk % A2 AR T Cache 1T W9,

PRELD 454 1 [ hint 5275 20 PR 25 TR 228 DL K B m] 304k SN — 2K Cache s hint M 0~31 47 32 7]
HlE. AT hint=0 & XM load THHLE — 244 Cache, hint=8 & XA store FiHUZE — 24 # Cache, H A hint
ERE I ARE X, AT LR NOP 54402 ,

N PRELD 454 W1 (71 AY Cache JETEA /2 cached, B4 iZ48 2 GEr=EVifE501E, 4[5 NOP 454
JUSLIN

PRELD 484 A2 il & ATAT 5 MMU SR bk AE C 1451 51

2.2.5.5PRELDX
E&#: preldx  hint, 1, rk

PRELDX $ 4 ¢ HR T B S8 M N A7 H 3% 252 T AR 3N Cache o, T 22 452 R 1) 250408 /2 ANFR 22 61 ( base )
FHERIEAS (block_num ) [A]#E A stride BB A block_size FIEHES: (block ) o EoAr Ehkpyit 8B 2 #
W AEAr i H63:010 ST 9 R 5 Wil Ar A7 4 ok TP 15:01 LA IR AN . 3 27 A7 ok P EI[16] 67 bk 7
FIFHRE AR EAL, 0 FonHbbFT, 1 RoRMHERET . 8% A9 kP I[25:201 B2 BU{# 1 block_size-1,
block_size [HEAHAI Y 16 F75, UL HA block FERAKEE N 1KB, #4747 8 tk H11[39:32] (L £ (H
M block_num-1, Rt 4T84 f 2 Al T 256 4> block., i 277 7% rk HFI[59:441 07 BB A E A FF 55,

SE X T AHAE block 22 [] (1 stride, stride [3EAS AT 1 5715,
38 SRR ARBRHERAT
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PRELDX 484 H111) hint $&7R 4031 25 TRHL ) 2L DL ] iR 805 3N — 2% Cache, hint M 0~31 A 32 4>
A . H AT hint=0 & XA load THELE — 2404 Cache, hint=2 & A load THEL A = %% Cache, hint=8 5 3
N store THHLE —ZHH Cache, FHAX hint fE & SCEARE L, ALFRZRHATESAL[R] NOP #5440 BE,

Wi PRELDX 54 i f7 1tk () Cache JEPEANE cached, R4 ZIGAAEEF=EVIfF801E, P NOP f5
R SLIR

PRELDX 54 Nl AEA 5 MMU S0 HEAH < 1451 4b

2.2.6 1 EEIHFRS

2.2.6.1LD{GT/LE}.{B/H/W/D}, ST{GT/LE}.{B/H/W/D}

55 #:0:  Idgtb rd, rj, rk
Idgt.h rd, rj, rk
ldgt.w rd, rj, rk
ldgt.d rd, rj, rk
Idle.b rd, rj, rk
Idle.h rd, rj, rk
Idle.w rd, rj, rk
Idle.d rd, rj, rk
stgt.b rd, rj, rk
stgt.h rd, rj, rk
stgt.w rd, rj, rk
stgt.d rd, rj, rk
stle.b rd, rj, rk
stle.h rd, rj, rk
stle.w rd, rj, rk
stle.d rd, rj, rk

LDGT/LDLE.{B/H/W} \ N £ Lol — N F W5/ F/FHBBEF ST REBSNEH FAELS d,
LDGT/LDLE.D M N A#E [l — /N W [ B 5 N I8 27 47 4% rd.o

STGT/STLE. {B/H/W/D } I8 F] 27 /7 %% rd W [7:01/[15:01/[31:01/[63:01 . &4 5 NN A7,

ERARA W VI A R B T AR g HIE. BRI U AR ER B AR S, K
fi e AERT S5 A1

LDGT.{B/H/W/D} Ml STGT.{B/H/W/D 452 HATH, 25K 218 H & Ards rj  AUE S &5 K T8 H 27 77 4% rk
A, GRS AN R M BT A R VR il i S AS #2450 4. LDLE.{B/H/W/D} 1 STLE.{B/H/W/D} 454
PATHS, SR AW o PREL S/ TS T AT ES ok TOE, DRSO RN 2R VT AR
I 3 S B RS IR G
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LDGT.B:
vaddr GR[rj]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
byte = MemoryLoad (paddr, BYTE)
GR[rd] = SignExtend (byte, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
LDGT.H:
vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = SignExtend(halfword, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
LDGT .W:

vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]1>GR[rk]
word = MemoryLoad (paddr, WORD)
GR[rd] = SignExtend(word, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
LDGT.D:

vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
GR[rd] = MemoryLoad (paddr, DOUBLEWORD)

else

RaiseException (BCE) #Bound Check Error Exception
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LDLE.B:
vaddr GR[rj]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
byte = MemoryLoad (paddr, BYTE)
GR[rd] = SignExtend (byte, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
ILDLE.H:
vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = SignExtend(halfword, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
LDLE.W:

vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
word = MemoryLoad (paddr, WORD)
GR[rd] = SignExtend(word, GRLEN)
else
RaiseException (BCE) #Bound Check Error Exception
ILDLE.D:

vaddr

= GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]l<=GR[rk]
GR[rd] = MemoryLoad (paddr, DOUBLEWORD)

else

RaiseException (BCE) #Bound Check Error Exception
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STGT.B:
vaddr GR[rj]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
MemoryStore (GR[rd] [7:0], paddr, BYTE)

else

RaiseException (BCE) #Bound Check Error Exception
STGT.H:

vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
MemoryStore (GR[rd] [15:0], paddr, HALFWORD)

else

RaiseException (BCE) #Bound Check Error Exception
STGT.W:

vaddr = GR[rj]
AddressComplianceCheck (vaddr)

paddr

AddressTranslation (vaddr)
if GR[rj]l>GR[rk]
MemoryStore (GR[rd] [31:0], paddr, WORD)

else

RaiseException (BCE) #Bound Check Error Exception
STGT.D:

vaddr = GR[r7j]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]1>GR[rk]
MemoryStore (GR[rd] [63:0], paddr, DOUBLEWORD)

else

RaiseException (BCE) #Bound Check Error Exception
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STLE.B:
vaddr GR[rj]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]l<=GR[rk]
MemoryStore (GR[rd] [7:0], paddr, BYTE)

else

RaiseException (BCE) #Bound Check Error Exception
STLE.H:

vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rJ]<=GR[rk]
MemoryStore (GR[rd] [15:0], paddr, HALFWORD)

else

RaiseException (BCE) #Bound Check Error Exception
STLE.W:

vaddr = GR[rj]
AddressComplianceCheck (vaddr)

paddr

AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
MemoryStore (GR[rd] [31:0], paddr, WORD)

else

RaiseException (BCE) #Bound Check Error Exception
STLE.D:

vaddr = GR[r7j]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
MemoryStore (GR[rd] [63:0], paddr, DOUBLEWORD)

else

RaiseException (BCE) #Bound Check Error Exception
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2.2.7 BEFihFRS

2.2.7.1 AM{SWAP/ADD/AND/OR/XOR/MAX/MIN}[_DB].{W/D}, AM{MAX/MIN}[_DB].{WU/DU}

84580 amswapw  rd, rk, 1 amswap_db.w rd, rk, rj
amswap.d rd, rk, rj amswap_db.d rd, rk, rj
amadd.w rd, rk, rj amadd_db.w rd, rk, rj
amadd.d rd, rk, rj amadd_db.d rd, rk, rj
amand.w rd, rk, rj amand_db.w rd, rk, rj
amand.d rd, rk, rj amand_db.d rd, rk, rj
amor.w rd, rk, rj amor_db.w rd, rk, rj
amor.d rd, rk, rj amor_db.d rd, rk, rj
amxor.w rd, rk, rj amxor_db.w rd, rk, rj
amxor.d rd, rk, rj amxor_db.d rd, rk, rj
ammax.w rd, rk, rj ammax_db.w rd, rk, rj
ammax.d rd, rk, rj ammax_db.d rd, rk, rj
ammin.w rd, rk, rj ammin_db.w rd, rk, rj
ammin.d rd, rk, rj ammin_db.d rd, rk, rj
ammax.wu rd, rk, rj ammax_db.wu rd, rk, rj
ammax.du rd, rk, rj ammax_db.du rd, rk, rj
ammin.wu rd, rk, rj ammin_db.wu rd, rk, rj
ammin.du rd, rk, rj ammin_db.du rd, rk, rj

AM* R T VT AF48 2 BENS SR T S8 O A N AEHL T BB #IEFS. BAokYL, HoR N ArE4R
S ML hE A 1) 1B B R 55 N30 2 A7 4 o, [RISRIEIX A P A7 R 1 1B 5 3 P 2 A7 ok R RO T — S i
iz B, AR RS RS [ BN G S kA . B S-Be-ET SRR TH, BWREZ
TR HATIN, MTTAF BB E EE R B BIV5 47 5 BRA R AT RCR 2R rT WX BU TRI Y, 0T 1% 46 4 RUAL BE A5 1R
B PITHEVIAEHRIERM R MR AEMHIA, HRA R e % Cache — BB XT 1% 48 4 Vi o)X
FRITAE Cache 17 BRI PATEER 2 /i) W,

AM* R T VTR A VT A M IR0 25 2% o BOME . AM* R T U7 748 2 1015 A b bk U R B AR 5%,
USRS L IX — S5 PRI TR R A R X S5l b

PAW FILWU &5 B0 JR T UIAA48 25 B AAE LU b )iz SRR B0 e FE #8232 2, BA.D F1.DU 4 i
RT3 BNAFLL b RE B B 50 L2 64 2, TR R BLW bR WU 458, R4
PR AE R ] ) — AN BB B2 A 54 J J5 5 N 3138 ) A 4745 1d

AMSWAP[_DB].{W/D}E4 5 NNAHIHE K B T8 H %7 4% rk. AMADD[_DB].{W/D}454E NN
(FHE R B A0 BB 5 38 F 2 A7 28 ok (B AR N 4525 - AMAND[_DB].{W/D}454 5 A\ W A7 BB E R B
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WA TR S5 ) 2 A7 A ok AR 22 3 5 45 R . AMOR[_DB].{W/D}454 5 N NAFHIHTE K B N A7
A | 5538 ) 27 A7 2% ok AR BB B ) 45 3R . AMXOR[_DB].{W/D} 484 5 N A7 R E & EH W AZ I IH
530 A A7 4 rk T EEALR R s 450 . AMMAX[_DB].{W/D}454 5 NN A7 BT E &K A7 1Y 1H
H 518 2 4% ok I ERAEA FF5 80T K/ L EUS TS 15K . AMMIN[_DB].{W/D}4E4 5 N H
B A K 9 AF I TR 5 38 25 A7 2 ok b B (8 AR B 77 5 e AT KD L3RS BT 48 1 Jc /AL
AMMAX][_DB].{WU/DU }4& %5 N WA HUHHE A2 F A AE I IR B 5 1 2774 ok AR oA S 808 T R
/NHERUE T BOR1E . AMMIN[_DB].{WU/DU }454 5 N\ N A7 B BTE 2R N A7 1Y B S5l A 27 A7 4% ok
A EANE TS BOHAT R/ LU R PR i d5e /M

AM*_DB.W[UI/D[UJHE 2 B& T 58l B JE AR R F1 41, Id [k S A i b o g o B0 24 M2 51
VIR 2 W ARVFIT Z /T, BT TE [ — 3R & % b S TR T UT A48 2 U AR EM O e i IR A 4
FIWRIE TV A PAT G, FTE L Rl — B8 5 T% 8 T Ui 748 2 VT AR BRE A R VP AT o

AM*JEF Ui AR 2 WA rd A o AT SRS AH ], AR 48 2 TR A

AM* R FUTAFHR 2 A1 vd M ok B ZF A SAHIE], DIPTSR E , 75 300 LI R

2.2.7.2 AM{SWAP/ADD}[ DB].{B/H}

F2HRL: amswap.b rd, rk, fj amswap_db.b rd, rk, fj
amswap.h rd, rk, rj amswap_db.h rd, rk, rj
amadd.b rd, rk, rj amadd_db.b rd, rk, rj
amadd.h rd, rk, rj amadd_db.h rd, rk, rj

LoongArch V1.1 54

AM{SWAP/ADD}[_DB].{B/H}'5 AM{SWAP/ADD}[_DB].{W/D}[F NJE TIifft64, #AENEIR T Hb 58 i,
XEHEANNAHITH “SABK-5 BAEFSI, H 3R ZE XA TR5 8 2 7 1 2R IR & FIE

AM{SWAP/ADD}[_DB].{B/H ¥ N 748 & Motk 4b 5 /2 F IHE B FF AT A58 R 5 B Nl 27 /7 2%
rd, [RIIPEEIX AN PIAF A B T 5 38 A 274748 ok[7:01/[15:0002 715 2 FE I T A e B iz B4R, 285
BN FWPEFERE B AR E AL, A B85 W RREE T, B ZE ST
B, VAR E RO 1 (1] 395 7 5 SV E ST 8O 2 R ] WIX B[R] A, BRAT %48 2 B AL 2R 28 R AT HA T
HEViFSHEBRAMARATMIS, HiEaHE MK Cache — B A H X %45 4 Vi 0] % & T 7E
Cache 17 BREMHAT B 2 /] I,

AM{SWAP/ADD}[_DB].{B/H}JR T Vi {745 2 Wi 7 bl & 18 H 7 47 7% vj B91E.

AM{SWAP/ADD}[_DBI1.H J& T Vi {4 2 W77 A btk 5 2 R FARXS 5%, An SR AN 21X — S5 (R v fi
RAERSFEIS o

AM{SWAP/ADD}_DB.{B/H} 454 b | 56 M LI R FAL IR P 9141, 34 (e iy SE B e oh RE . BT 24
R IE TV AR AW ARVFIAT 20T, ATATE R — AL BRE A% ok TR T Ui HE 2 T AR R C 52 ;. [Fl
B G SR REF U AR PATERE, AR — LB &S 5 TR TV S VTR EA R
VHT
45 RO ARRHAERAS
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AM{SWAP/ADD}[_DB].{B/H}iE4 U vd F 1j W% s SAHE, k& 16 2 RAELERIAE
AM({SWAP/ADD}[_DB].{B/H}{54 H an2k rd Al rk B2 f7dn SARIE], WIPATEE RAH 2, TE 88

I A O

2.2.7.3 AMCAS[_DB].{B/H/W/D}

{52 #: amcas.b rd, rk, fj amcas_db.b rd, rk, fj
amcas.h rd, rk, rj amcas_db.h rd, rk, rj
amcas.w rd, rk, rj amcas_db.w rd, rk, rj
amcas.d rd, rk, rj amcas_db.d rd, rk, rj

LoongArch V1.1 54

AMCAS|_DB].{B/H/W/D }#§ 4%t W A748 /& H bk A7 52715 72 T2/ 7T K/ B Compare-and-Swap 127 :
A AL () 755 2 OB ( NAFIBAE ) S5 A 37474 rd HP([7:01/[15:01/[31:01/[63:01 (5% & FT 474U ( 51
WME ) HEATIEL, DOCY LR A AR, il 27 474 tk T([7:01/[15:01/[31:01/[63:01CL & FT A7 5UE (Bifd )
BNFIAFHARREGCEAL . Toie USRI AR S, ERR N AFIREART 54 R 5 5 N a7 A7 4% rd T

iR R AR, R A AE IR S TUME AR R P AR T B4, A -85 it i 5
THY, BEATIAF e Ba 1R v 215 77 5 B AT ROR & R o] WX BN TR Y, AT %46 2 RO AP 2R BE IR A
AT HE VI BRAE R AR AR EI b, HIRA HE AP E34% 5K Cache —BUMERIHUN 1Z45 4 U5 (M)A R BT
TE Cache 17 B H#RAE M HATRCR 2 /] W o

AMCAS[_DB].{H/W/D} 482 15 £7 il & 38 F 27 47 2% oj BME, HujfFhhb fOR 2R B ST, A
T 23X — S (T R A A X S b

AMCAS_DB.{B/H/W/D}4E 42 & T 58 U 5 AL 3R 7 5140, I8 RN s B8t bs o ae . R4 038
JEF VIR S ARV RAT AT, A TE R — AL B8 i b 58 TR T UI AR S VTR C 58 i IRl A
HEFWKF TGRS PTG, Fra e R — A% PG T %R T 7482 BV BRVE A # R VE
7o

2.2.7.4LL.{W/D}, SC.{W/D}

8880w rd, rj, si14
Il.d rd, rj, si14
SC.wW rd, rj, si14
sc.d rd, rj, si14

LL.W A1 SC.W. LL.D I SC.D X454 H TS E 1 “B-2k-57 VifrigfEF41. LL{W/D}45
A WA AEHE E MR — AT F I EHR T 59 R 5 B NB A A 48 d, 5 ZEXT 1 SC.{W/D} 454 4
I B 5 8 Bt EL Vs (DA W] 0 P AE bk . D7 B P R FPE R e LR . LL{W/D} BATES i 5% R 75 0]
sk & E—MFRid (LLbit B4 1) , SCAW/DMEA AT & F LLbit, X4 LLbit &y 1 B A HIE™AE
e, BNAE, YEREFE-SHRINTH—NETN AR5 ViFRET IR, TERE—MEE

K EAHAT LL-SC FRL X EH A SC MITEM. J THBIX MBI, SC.{W/DMEL 2K HAAT 5 5 Hobs
46 SRR AR EIRASE

Loongson Technology Corporation Limited



Fein izl

LOONGSON TECHNOLOGY BEUSEFM B— 3R
& (T BAR FIRARY SC Fi4 ST I 80100 LLbit (6) 5\ B FI 284728 rd SB[
FEFCAT ) LL-SC ATHAIR], N AIFF2 ik Libit 5 0:
% T 7 ERTN 54 HHITRT CSRLLBCTL ') KLO A% T 15
& HEAFEE$HZ L Cache Coherent master %f1% LLbit %7 [K#udik FT7E #) Cache 1THUAT 52 T — store
EZ (N
LL-SC 454 BV A7 Hudik &2 BOR FARXT 5%, AERAN 3K — 25 1 B 1R i A AR RS S 811 8
UNR LL-SC 454 X V5l ik ) A5 I Jm AN — BT 847 (CC) |, APITHIRAHE
HENEEME, BRRATETH RN AE LR, IR P Y sild o882 A5 A SRR, B

vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)

{HARIX LR 4 BT 7 P T 2B S BN EOt I m AZ E A3 0 L, RPEHER AR 25 sil4<<2,

2.2.7.5SC.Q

5L SC.Q rd, rk, rj

LoongArch V1.1 54

SC.Q 642K SC.D #4, T A LL.D A28l 128 MBIEMIE T “Be-Bik-5" FR1EF,

SC.Q 41l F 75 f7 4% rk A1 rd PHES 2B 128 (254 {GR[rk][63:0], GR[rd][63:0]} 5 N B}, HiifF
btk 30 25 A7 7 1 B . SC.Q /-4 HITHT 245 F Libit, {4 LLbit 1 B A HIEF~ASEME, KNS,
SC.Q 84 2 HPATIN S B ibr & (AT AR IR SC.Q 454 PUATHTATE 211 Libit {8 ) 5 A\ FI1# A
Zi A7y rd HOR [,

SC.Q 74 WV AF A B EK 16 F70 5%, QRN R IX — S F T8 R i A AR X 55611 4b

WAL SC.Q 84 4y [ ML b A- 6% Vs [l @ AN 2 — BT 847 (CC) , BABUTERAHE .

2.2.7.6LL.ACQ.{W/D}, SC.REL.{W/D}
A2k llacqw rd, 1
llLacg.d rd, rj
sc.relw rd, rj
sc.reld rd, rj
LoongArch V1.1 54
LL.ACQ.{W/D} &1 T read-acquire i& X [¥) LL.{W/D}354, H HAG %3] LL.ACQ.{W/D} #7585 (%
RERWW) J5, HEHAVARIEA BRI GIAT (FAE2Ra RRCR ) 5 SCREL{W/D} M T
write-release 15 L[ SC.{W/D}#54, Bl 4% %] SC.REL.{W/D} Z i T A Vi fF A E AR AT 58 5 (R4 R
W) J&, SCREL{W/MD}A R GIAT (A4 mn] WHRCR ) o
LL.ACQ.{W/D} 484 M 4 174 & ik B 8] — AN /U F I BHR FF 58 5 5 NB A 748 od, AR SR
UG b E B —ANbRid (LLbit B8 1) o SC.REL.{W/D} #5445 (el i 25 47 %% rd " [31:01/[63:0] )
FINFEE SN, BE S NAFBRT Libit, {424 LLbit N 1 B A4 B IEAESEHE, TS,
TWRAENAF, SCREL f84 2R HHUTHIN S S RIARE (B A] LR 3% SC.REL 482 HhATH T 1
47 RO ARRHAERAS
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() LLbit {5 ) BN I A3 A7 4% rd FPiR el

FEFCAT ) LL-SC ATHAIR], N AIFF2 ik Libit 5 0:

% T 7 ERTN 54 HHITRT CSRLLBCTL ') KLO A% T 15

& HEAFEE$HZ L Cache Coherent master %f1% LLbit %7 [K#udik FT7E #) Cache 1THUAT 52 T — store

EZ (N

LL.ACQ M1 SC.REL 454 RV f 1 bt i 2 R F AR 55, AARANI 21X — S5 PR RO IR R A 3R 5541 4

2R LL.ACQ 1 SC.REL f5-445 4 X i[RI ik A A i V5 IRl @ E AN & — BT 47 (CC) , R AhATSS
AHE

2.2.8 fiiEEE<

2.2.8.1DBAR
B4 dbar hint

DBAR 454 H T 58 i load/store 15 4R 2 [B] B BR T RE . FA%HAHTHY 15 A7 RIEL hine 1) T8/ i M i)
20 % A RS R

hint {64 0 &2 W ALB, HARR — e 2d)ae i REMRE, 2% 2] 2 BT load/store Vi fF-H1EW)
JKPATEEESE,  “DBAR 0™84 A feHia4hdT; HAA “DBARO” HUTZEMPUTIE, HIGHTH load/store i
FREA BEF 0BT . LU L DBAR Ri#AE “WRHAT B X T load #RA1E &4 € BRI 25 L5 N5 B (127
frdsr, Xt store RAERIEE S MAERB W AR T IA L ENEEMEER, WEH TR F QLI EHZ K&
H'E VO master; DBAR JG1R1E “FHAHAT” faHah L] i K B M8 EARE B sh1E,

Bias Z0S B O 1A hint &b, 52 LR IE 0 fE hint PR S

% 0x700: AifR dbar 0x700 R /5 AR [R] itk load 4508 42 Ry T DB A T80 R A B R 3 v RO o

& Ox1~OxIf: 7T ULIX (8] (0 hint {8, B Oxf A1 OxIf fEAREISN, & HUERS ke an ~ 7 R E X
Bit0 | A 1 &/ni% dbar 152 J5 I ITAT store HRAE A2 AR 2 01
Bitl N 1 7Ri% dbar 154 JG T4 load 1R1E A2 MR 249
Bit2 | Jy 1 F&/Ri% dbar 482 I FTA store BRVE AT MBI BE R AT
Bit3 N1 FIRi% dbar F8 2 AT ATA load #1EAS 52 ma AR R A T
Bit4 1 FR XA % dbar 54 AT J5 1 Cached load/store 15 /7 #1E 5 MM <, Bbi
% dbar 484 J5 1 hint[ 1:0] A B & 1) 1 U7 A7 B4R B BT 8R4 5 o] AR LT
dbar 454 BT B hint[3:2] FU1E# E B VI AFHRAE T 8022 /T I
N 0 #711% dbar 454 Bl 5 ) Cached H1 Uncached load/store 1517 45AE #5-5 LM A
o, BB 1% dbar £5 4 RTHTA 1 hint[3:2] B A 2 B9 V5 ARV E BRI BRA T 58
YEJ5, 1% dbar $64J5 R hint[ 1:01 P € 1) 00 V5 AF4RAE A BETF UG AT .

48 SRR ARGFRAS
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DA EoRE SO hint (R BEAE, $%M8 hint=0 FHATRCREI . AEATAECR BE hint 7 3A 1% B F b g 5L
I, DA ZRSEI A hint=0 HIHRAT R

2.2.8.2IBAR
B4R ibar hint

IBAR 454 Fi 58 il LA AL B 28544 N 7 store $RAF 5 B 1RAE Z MG [R5 . H A5 (9 52 BI%L hine F T-45
N2 PR [ 25 X S R ) 2 R

hint B4 0 SZERIAL TSI . EREEHIIR “IBAR 0" 54 2 S5 MHUE — EAEASILEE 5] “IBAR 0" 54
ZHTFITA store #AE I HAT AR

2.2.9CRC K%

2.2.9.1CRC[C].W.{B/H/W/D}.W
8480 crew.bw rd, rj, rk

crc.w.h.w rd, rj, rk
CrC.W.W.W rd, rj, rk
crc.w.d.w rd, rj, rk
crcc.w.b.w rd, rj, rk
crcc.w.h.w rd, rj, rk

CrCC.W.W.W rd, rj, rk
crcc.w.d.w rd, rj, rk
CRC[C].W.{B/H/W/D}.W F T#4T CRC-32 30 FITH 5, FOR A7 T 27 47 2 vk 19 32 A A CRC A%
S AR T30 F 27 A7 8% 1j "R [7:01/[15:00/[31:01/[63:0102 FIIH B, R4 CRC-32 RS AIAE UL IAS BRI 32 fif
CRC BREaAl, 5y REENBAF A4 d . HXAFET, CRC.W.{B/H/W/D}.W {£ [ IEEE 802.3 £ Jii
X (21 {H N 0xEDB88320 ) , CRCC.W.{B/H/W/D}.W i fl Castagnoli £ 13X ( £ 1 zU{E # 0x82F63B78 ),
ARFE LR CRC 484 SR “LSB o™ (/N ) brde, BVE JdefeimBid sk (/NE ) BIbriE,
B (0 S AR B E00H 5 2 102 0 i s A 80 Y R B

CRC.W.B.W:
chksum = CRC32 (GR[rk] [31:0], GR[r3j][7:0], 8, O0xEDB88320)
GR[rd] = SignExtend(chksum, GRLEN)

CRC.W.H.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][15:0], 16, 0xEDB88320)
GR[rd] = SignExtend(chksum, GRLEN)

CRC.W.W.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][31:0], 32, 0xEDB88320)
GR[rd] = SignExtend (chksum, GRLEN)

49 REHREEARGBERAR
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CRC.W.D.W:
chksum = CRC32 (GR[rk] [31:0], GR[r]j][63:0], 64, O0xEDB88320)
GR[rd] = SignExtend (chksum, GRLEN)
CRCC.W.B.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][7:0], 8, Ox82F63B78)
GR[rd] = SignExtend (chksum, GRLEN)
CRCC.W.H.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][15:0], 16, 0x82F63B78)
GR[rd] = SignExtend (chksum, GRLEN)
CRCC.W.W.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][31:0], 32, 0x82F63B78)
GR[rd] = SignExtend (chksum, GRLEN)
CRCC.W.D.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][63:0], 64, 0x82F63B78)
GR[rd] = SignExtend (chksum, GRLEN)
2.2.10 HEFHES

2.2.10.1 SYSCALL

50

L EEAL L FaW

AT SYSCALL 454 57 B Jo 45 F W fish & 2 40 LB Ak

syscall

code

505 code I8HEHT 115 2 AT (B SME BLGIRE VRN TR I S B

REHREEARGBERAR
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2.2.10.2 BREAK

: LR
84530 break

code

AT BREAK 45214 5 B TG 45 (R 1 fls i W7 491 4b
A code AT (5 B AT A5 S b BRI FEAE R BT A& 88 O S EE A
2.2.10.3 ASRT{LE/GT}.D

B4 t%a:  asrtled 1, rk

asrtgt.d rj, rk

il 2 AE 2 ) 510 RS ok T EENEE A S BT A
A, %+ ASRTLE.D 464

NS EU IR SR A AN T8 A2 T fjeh % b i 50 5
ASRTGT.D #54,

Y
, WRE A A AE A o RO EOR Tl A AR A ok TP E A B A R
UnRSE A A7 A o AR/ T 5E T A A AR ok b B U ik A B Ak
2.2.10.4 RDTIME{L/H}.W, RDTIME.D

R4 rdtimel.w rd,

rdtime.d

rd, rj
rdtimeh.w

rd, rj

JEARA R GUE X T MEEWARIT S, HEAR A 64 MLH)THEAS, F59 Stable Counter, Stable

Counter fERNLJFE Y 0, BEEEE MNP A B 1, HitE S 1 i E %80 % 0 k8 5.
VI ZE AR AT — AR TG B Y 4 SR M — 2 5

B A
 Fi9 Counter ID, ELE IR HHN BSR4 26 T Ho I AE 52
BURARFEARAS, T A BB R B 2511

RDTIME{L/H}.W A1 RDTIME.D $§4 H T3 HUE @ MR 11 i) 2715 5.

Stable Counter i 5 N i ] 27 /7 7
rd H1, Counter ID Z15 2.5 Nl H #4745 1j 1o

X A1 7E T AT B Y Stable Counter {2 & AN E] ,
H:r RDTIMEL.W %8¢ Counter fJ[31:0]f7, RDTIMEH.W 28X Counter [63:32]V, 1fi RDTIME.D 3zHUH&A™
64 {\iff) Counter {H. 7E 64 (AL EEES |, RDTIME{L/H}.W $§

=IRS

ATEICH 32 MEERT S RS N A
#r rdo € X RDTIME{L/H}.W 542209 T 7£ 32 b2 #s B n] LAY5n] 64 A7) Counter
2.2.10.5 CPUCFG
84830 cpucfg

rd, rj

CPUCFG #5424 M T A AE AT R sh 2R 51 Fris 17 B9 AL 3 8% SEB T R A48 Hh (A IR L T e A
BER 4 2O Y)RERF IR SR O 0 SR AE — RANBCEAR B
JSEH

25, CPUCFG 44047 — AT AR —MEC B
/] CPUCFG 1521, JRERAEEH 745 o APV BCEAS B 7% 5, 18275 Frs B i
EfE R ERE S ANEM A A7 A od o BAECEE

KA

BN 32 thhr, HAE LA6A BE MR 5 RIGES NG
51
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MEEEFHEE—RIIEEN () , HidsIEX Ny CPUCFG.<IL & F 5> <ICE (5 B Bhid B> r
FAR], HA R E AL AL F AR IC R bitXX, FRELE FRIE XX ;£ R IEC E B0 A R ARiE
bitXX:YY, FORBCE TR XX ALEH YY M AESEXX-YY+D, Bildn, 1 -SECE T h RS 0 A PR
JETE LI LA32 43, B IXAMAD B {5 Eid 8 CPUCFG.1.LA32[bit0], H 1 ZREEGEEFH TSR 15,
LA32 F/RIX ML B (5 BT 9 Bhic 2 PRI LA32, bit0 /R LA32 XA TECE F R 0 fr, 1 Sl
BT 11 ALENE 4 200 S T SCRP B 1E (37 25 PALEN 38112 CPUCFG.1.PALEN]bit11:4],

JeZEHE o CPUCFG 484 m V5 [a L B A5 A% ER 22 1. CPUCFG Vjln] ok & X AL & 7R 321 42 0
B O BB E 7 AR E U8, 4T CPUCFG I ] DUSE R B (E, 1R Xet S AT AT A2

# 22 CPUCFG 5 EalR B{5B%I%E

FE5 | LT B &% X
0x0 31:0 PRID AL PR ERFR IR
2'b00 /RSB LA32 KSR ; 2'b01 7 SEBL LA32 844 ;
0 ARl 2'bl0 F/R LI LAGS HLfh, 2'bll R .
2 PGMMU 91 F7R MMU SERF TR
3 IOCSR 1 2R3 IOCSR 54
11:4 PALEN FIT Sz 35 I P FE ik (7 50 PALEN (4 B K 1
19:12 VALEN JIT SR I AU 1 80 VALEN O D3 1
0x1 20 UAL N1 IR SRR RV A
21 RI 1 FoRIHE AR TUR M
22 EP N1 FRRIHE PATRY TURE
23 RPLV N 1R R3CFF RPLY TUR M
24 HP J91 /R huge page WE M
25 CRC 1R IRSCFF CRC R 5dE 4
26 MSG_INT 91 3R SR AR v R T JE 7y X
0 FP 1 FR SRR s AR A
1 FP_SP 9 1R SCRF HOR BE TR 8
2 FP_DP 1R SR RURS BE T 158
53 FP_ver 7 I8 FARHERI A S o 1 NWIAGRIRAS, FRIRHA IEEE 754-2008 brifk.
6 LSX N1 RRSRE 128 R
7 LASX 1 RIRSRE 256 iR R
0x2 8 COMPLEX N1 RS B R s Fdg 4
9 CRYPTO 1 3R SCRE I 2 1) 45 4
10 LVZ N1 FIRSCFF A J&
13:11 LVZ_ver JEADMCRELE DR RE IR A S o 1 I IRA S
14 LLFTP 9 1 FIR SRR E SRR 2 R E B 2
17:15 LLFTP_ver B E ST 2 A E I 2 IR 5 1 R AR RRAS o
18 LBT_X86 N1 FRoR R X86 U B IR R
o RSRRERRAEIRAR
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FE5 | LT B &% X
19 LBT_ARM N1 FIRHE ARM 3R B R
20 LBT_MIPS N1 IR HE MIPS —HERIRH IR TR
21 LSPW 9 1 R SCRPR AR LR [T 46 4
2 LAM N1 FIRSCEE AM* R T U462
24 HPTW 1 RN SCFFEF TSR (Page Table Walker )
791 FR 3 FRECIPE.{S/D}. FRSQRTE.{S/D}ixX 4 454, B 4T
128 ALl &Y, WS VFRECIPE.{S/D}. VFRSQRTE.{S/D}iX 4 45164, Hin
> FRECPE SRIFIN SCRF T 256 Al 47 f&, M SCHF XVFRECIPE.{S/D} . XVFRSQRTE.{S/D}
X 4 5464
2 S N 1R 64 BIHLEE 1 DIV.WIUIRT MOD.WIU 5 A (UM a4 A\ 25 A7 2 A 32 1oz
BRI
27 LAM_BH 1 RIR S HE AM{SWAP/ADDY_DBI{B/H}IX 8 45464
28 LAMCAS 91 R 8 AMCAS|_DBI.(B/H/W/D}IX 8 454654
29 LLACQ_SCREL 91 #KR3H LLACQ.{W/D}. SCREL.{W/D}iX 4 454
30 SCQ 1R SCQ R4
0 CCDMA N 1 F/R LHFH A Cache Coherent DMA
1 SFB N1 /R Store Fill Buffer (SFB)
2 UCACC N 1 FIR S ucace win
3 LLEXC 91 FRSCRE LL 45 A B0 YT g
4 SCDLY 1R IRSCFF SCERENLAER ) fiE
5 LLDBAR N1 IRSCEE LL H ) dbar ThAE
6 ITLBHMC N1 FORBEESES TTLB 5 TLB 2 [8] (il — 8
3 7 ICHMC N 1 R 5] — AR BE 34% N ICache 5 DCache f3UHE — £t
10:8 SPW_LVL page walk 164 AT 0K H R EH
1 SPW_HP_HF J91 3R page walk $5 2 7E1B B R TURPE T2 38 N\ TLB
2 RVA 1 R SCRPAFRC B 48 S R AU HE S TR ) R
16:13 RVAMAX-1 R T PATRC 5 1) RE A0 30 31k 447 (57 -1
17 DBAR_hints 9137~ DBAR [1HE O (B H8 THER & L2
23 LD_SEQ_SA R RN EIF R ARUE R HuhE load $RAENTF AT RO Zh g
0x4 31:0 CC_FREQ PELE SR B SRR EN 25 T FH B X o7 P i
15:0 CC_MUL ELE AR i A IR e P P R Ao 187 B 5 0 IR 1
T e CODIV | sk o B 17 B A Bkt 3 B
0 PMP N1 RS SRR RETH R AR
31 PMVER PEREME I AR b, A SCRFIRA S, 1 9HIaRRUAE .
0x6 7:4 PMNUM PERE 25 41
13:8 PMBITS PERE M Bede 7 -1
14 UPM N FRSCF P S IR T 8
0x10 0 L1 IU_Present N1 FIRFAE— A4 Cache B —24 %% — Cache

53
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F5 | AL TR Bhid 4k X
1 L1 TU Unify N 138K L IU_Present [T/ [ Cache &% — Cache
2 L1 D Present 91 FRTRAFAE — REWE Cache
3 L2 IU Present 91 FIRAEAE B4 4 Cache BY {55 — Cache
4 12 TU Unify N13R/R L2 1U_Present T/ Cache &4t — Cache
5 L2 IU Private 9137~ L2 TU_Present fiT/R 1) Cache 2B ML I
6 L2 IU Inclusive 13RI 12 TU_Present FII/RA Cache XTHEARZIX (L1) BAUERKER
7 L2 D Present 1 RIAFAE — REAE Cache
8 L2 D Private 1 s RS Cache MG
9 L2 D Inclusive 91 R B Cache MHAREX (L1) BEEXER
10 L3 IU Present 91 RINETE =464 Cache L= %t — Cache
1 L3 IU Unify 91378 13 TU_Present T/~ ) Cache 24— Cache
2 L3 IU Private 913K L3 IU_Present T/~ [ Cache 2R AMZFAH 1)
13 L3 IU Inclusive J9127% L3 [U_Present iR Cache M EARER (L1 2 12) BREEER
14 L3 D Present 1 FIRIEAE = HEHE Cache
15 L3 D Private N1 RIS =R EHE Cache REEAMZFLA Y
16 L3 D Inclusive N1 RN Z B Cache MEARZIX (LI R 12) BAEREA
15:0 Way-1 BEA-1 (Jid &= 10 /7 L1 TU_Present X% [#] Cache )
0xll 2316 Index—log2 log (£ — % Cache 1740 (B 10 o L1 TU_Present %% ) Cache )
30:24 Linesize—log2 logs(Cache 17 F 1740 (BCHE5 10 7 L1 TU_Present %1% H Cache )
15:0 Way-1 FEEL-1 (BT 510 FF L1 D Present XJ B ] Cache )
0x12 23:16 Index—log2 log,(fF— % Cache 17%0)  (EC¥ 510 H L1 D Present X8 Cache )
30:24 Linesize—log2 log,(Cache 17517 %0) (BCES10 1 L1 D Present %)W [ Cache )
15:0 Way-1 FEEL-1 (BCF 510 7 L2 TU Present XJ B[ Cache )
0x13 2316 Index—log2 logo(H— % Cache 1740 (BEHE510 7 L2 IU Present X% Cache )
30:24 Linesize—log2 log>(Cache 17T 50 (BCH 510 7 L2 IU Present % [ Cache )
15:0 Way-1 BA-1 (WL 10 1 13 TU Present Xf % [#] Cache )
0xl4 2316 Index—log2 logo(5— % Cache 1740  (EZEZ 10 1 L3 1U Present Xf Bi[¥] Cache )
30:24 Linesize—log2 log>(Cache 17T 50 (BCH 510 77 L3 IU Present XF3% ] Cache )
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3 EMiZFR%&HES

A F WA L3 I BN AR R A SR B R R 0 v BV B R 2 o T R rh AR s A A 1 D R E SCOEE
IEEE 754-2008 bt

BERHT p i A N R B R R e A T A S B, R SR, FRATTHHE R ] o S I BE Al R i 4 A LA
TFRBEES . (B, X — Sl AR UK BI7 SBACEEPERE TR SRR IR AN RPN A 56, BTG H A
SCHLEEAIL I A S, B BRI A e TR BRSO R 1R (LR 31) o S
BERIF s B A R 15 40 3 A ORGP V7 s BRI W B 0 48 & 5 400 /& LA32 162 LA64 To6, {HE
MOVGR2FR.D. MOVFR2GR.D. FSCALEB.S/D. FLOGB.S/D. FRINT.S/D. FRECIPE.S/D. FRSQRTE.S/D.

FLD{GT/LE}.{S/D} 1 EST{GT/LE}.{S/D}iX 20 21541V 1 LA64 44 T 528,
= 1 RMFABERREMFERNEMTZIIEES

- FADD.S, FSUB.S, FMUL.S, FDIV.S, FMADD.S, FMSUB.S, FNMADD.S, FNMSUB.S, FMAX.S, FMIN.S,
B AzERES
FMAXA.S, FMINAS, FABS.S, FNEG.S, FSQRT.S, FRECIP.S, FRSQRT.S, FCOPYSIGN.S, FCLASS.S
ZElBiES FCMP.cond.S
B RERE 4 FFINT.S.W, FTINT.W.S, FTINTRM.W.S, FTINTRP.W.S, FTINTRZ.W.S, FTINTRNE.W.S,
B FMOVS, FSEL, MOVGR2FR.W, MOVFR2GR.S, MOVGR2FCSR, MOVFCSR2GR, MOVFR2CF,
MOVCF2FR, MOVGR2CF, MOVCF2GR
R4 184 BCEQZ, BCNEZ
FAEEEIES | FLDS, FSTS, FLDXS, FSTX.S

3.1 EfiF R IESmIzHRE

AT I EA A ) BRI AR AW R S BT RN R R IR A RN R
LA TE SRR S R, AR AN R S AR A 2 b, R B AR TR N A

3.1.1 ZR¥ERE

T U RO SR Y CU 156 FURS JEE T A BOROUORE B 7 i B, P 2493841 TEEE 754-2008 Bk REVE Hh (9 5E 3o

3.1.L1EEEZAE
FPORS REVT A B0 BE R 32 Lok, 4TI AR
31 30 23 22 0
S Exponent Fraction

R4 S| Exponent Fl Fraction ¥ MEEAEM AR, Frafm iz s EmE 32 Ps:
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xR I2HERBEERBRBETHEAX
Exponent Fraction S bit[22] \
0 0 +0
0 =0
1 0 -0
0 - 0 FEE JERAACEL, (H +27% x (0.Fraction)
- 1 (ER SERUAR LT, f9-27 x (0 Fraction)
0 FEE HARAL L, fH H+25v0ren-2D o (1 Fraction)
[1, OxFE] ERE ,
1 1L AR L, fE Ry—2 B2 5 (1 Fraction)
0 0 IETTS (+)
OXFF :O
1 0 ATLH (-)
1L 0 KAZIEEL (Signaling Not a Number, SNaN)
OXFF ':O
1T& 1 FHBRIESL (Quiet Not a Number, QNaN)

A K £ o SNaN Ml QNaN [ EAKS X, i§#F [EEE 754-2008 hRiERLE .

3.1L.1.2EEZRHE

O T B B8 S5 64 LUds, 80N g

63 62

52 51

S

Exponent

Fraction

MR4% S Exponent 1 Fraction 7 MEEUE I AR, FrsHTE s UE IR 33 Jis:
* I3 MMEFZARKEIEAR

Exponent Fraction S bit[51] \'
0 0 10
0 =0
1 0 -0
0 FrE FERARAL L, (E M+279% x (0.Fraction)
0 1=0
1 FEME AR, B -27"% x (0.Fraction)
0 FRE HASALEL, {E y+2Bponen=023) o (1 Fraction)
[1, Ox7FE] LRl
1 FEME HASALEL, {H -2 Bxponent=023) o (1 Fraction)
0 0 IETTT (+)
0x7FF =0
1 0 TG (o)
(E=XEN 0 KASAEH (Signaling Not a Number, SNaN)
Ox7FF 1=0
FE{E 1 EERIESL (Quiet Not a Number, QNaN)

K + o SNaN 1 QNaN [y EA&E N, 1A FE IEEE 754-2008 bruERLiE

3.1L.1.3ES~ENERER

P RER 2 P AR AR B R BT NaN %45, s R EEAMN . Hrb 21T NaN (L4 115

ULA P

oL —. UL H T 5H SNaN BYUE#RE L A= A Invalid Operation V% £ %141, {HJ& Invalid Operation %

e A AERUA R QNaN
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RBIAMERETCRL, B &7 E—4> QNaN 2R iX 1 QNaN HYEUE 2 IR R B h 0 S e = 1Y SNaN,
W FALHR AT R NaN

IRERAE R OL S R A E RN . SR P NRERIERL 5 A0 £k, B4 f i sedim T ks aiRAE =4
VEARAVEE fa. £ A0 £k, 4 fa OB E T 6, § WIRERET k.

SNaN %45y QNaN FIHUE A= s -

& WRGRGIEHRIEBETE, WA SNaN BRI RS0 E 1, HRARFEAZ,

& RS, BRI SN, E3@ntyEE ke, walsBENRE&SE 1,

& IR ITIRERE, 2K R RARCLE A5 0, Ba R R iR S AL 1,

T EARERCH A SNaN, {HA QNaN fA7ERT, EF e P =i QNaN 1EIX S48 2 45

IR AR B SE 20 W 7 5 BT O — i — 3

BT BT ARG GLAL, HE B A QNaN SR IIE BU AR B E A 1 QNaN B, L E SR 1
K5 % QNaN [H{E N 0x7FC00000, Hk45 BXUKE B QNaN f9{E 2y 0x7FF8000000000000.

3.1.2 ERERR

R TF R A (UNYF s e i ds & B S PE 2 S8, 845 F(Word, fijid W, K& 32b ), K F( Longword,
fAlic L, KE 64b) o

FRRK B 2R I 2R — R A B 4 A 77 2K
3.1.3 5%

7 REIE S IR LB A48 17 S %7 A7 4% ( Floating-point Register, i #% FR) . Sk{Fbr S 2717 7%
( Condition Flag Register, fij#X CFR ) FIiF s iSHiPIRZS 2747 #% ( Floating-point Control and Status Register, &4
FCSR) .

3.1.3.1 258

FR L4 324, i2M (0~31, A LIS, (02 S B BRAE HORS BV s BN R B0 07 i 4R 2
Bf, FRALTEN 32 Hofs, BHTEOLT, FR ALSEN 64 LURF, TOIRJE LA32 )2 LAG64 JEH . Rl 4
B 517 AT A IEAE R R, BN AN S, X484 T — N7 AT A R EBCRR rT LR A 32
AN FR AR
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LA64

/F_ LA32 )
/63 32:31 0

f0
f1
f2
f3

f30
f31

B 31 RREFHFR
UTF A A HAC SR AR — S HORS RE T B B R RO, Bl e R BT A A AR 3101 B, Bk
BHZ R A f[63: 32100 1] DL R AL BfH.

3.1.3.2 & HirEHFFER
CFR Jt47 8 4>, L fecO~fec7, &AL . CFR AT 1 LA, 1F A LR 4 AR BN 3
FAEIREFAAT, UHESSROVENE 1, BWE 0. 7m0 K-S M FIB a0k A T 5 B H 745 .

3.1.3. 3 FRIEHIRSHFESR
FCSR 345 4 4, 12N festO~fesr3, L mattih 32 Lo, Horb fesrl~fesr3 /& fesrO ARl ml 44, B
|‘lﬂ fcsrl~fesr3 /ﬁ\:;%iﬁ]lﬂ fcsrO E‘j%%iﬁo %fy’:ﬁﬁg fesrl~fesr3 Hﬂ‘, fesrQ EPX#@ E@i&%ﬁféiﬁﬁﬁﬁ%tlﬁtﬁf%;t#

ANAZ  festO ISR E L ansk 34 Fis.
#= 34 FCSRO HEB/IREN

(VA BF ®BE iR

T s RAE VZOUT 1405 B Feid il 2 SR N B BE AV o
FoAss 4 SRV, R 3 R 7, B4R 2 PR O, BRASR LR U, B 0 XA I,

7:5 0 RO | A%, BER[E 0, HIKMEA B HAY,
NN, HEET 4 MERME, SFEE T
0: RNE, Xt IEEE 754-2008 H f) RoundtowarsdNearest, ties to Even;

4:0 Enables RW

9:8 RM RW 1: RZ, XfBiIEEE 754-2008 ' #) RoundtowardZero;
2: RP, XtM IEEE 754-2008 ¥ RoundtowardsPositive ;
3: RM, X IEEE 754-2008 1) RoundtowardsNegative,

15:10 0 RO | fREAHL, 2R1E 0, HEMAA VA Hl,

H LK Flags B AHE )5 , &3 EEREN AT 8 4E VZO0UT F15h RiHE UL

20:16 Flags RW
FeAs 20 SRV, BRAE 19 X Z,  BRAE 18 X O, EbAE 17 X U, ERA 16 X T,

23:21 0 RO | fREAHL, #2R1E 0, HEMAA RVFkAs Hl,

R — KU R ARAE T A2 VZOUT 1AM S e o

28:24 Cause RW
FeAR 28 SNV, EUAR 27 XERE 7, EUAR 26 XFR O, BBiE 25 SR U, BRAE 24 SV T
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fiL BT ®E i
31:29 0 RO | fREAIR, BHEME 0, HEAFARVFSCEHAL.

FCSR1 /& FCSRO ' Enables 31544 . HAV 5 FCSRO H1—%K,
FCSR2 J& FCSRO H' Cause 1 Flags 1544 . &M &5 FCSRO 1 —3K,
FCSR3 #& FCSRO ' RM 31544 . HAVE 5 FCSRO 1 —2K,

3.1.4 ZRH15h

TR EAR, TF R AL B T AN B DUH ALY 7 sCAL PR PR A Bl 7 it A 45 SR, 17 s D RE AR
W= HEAHRL S

HEAT a4 4 SCRF LA TEEE 754-2008 T LT s ffI4h -

& AKEHE Inexact (I)

% T Underflow (U)

% L Overflow (O)

% [#% Division by Zero (Z)

% JEYL#EE Invalid Operation (V)

FCSRO H Cause 3 — (X B BB —MIISh . BESETE AR 2 HAT 45 WG 28 A A 7= AR A% 0 3
#1 % FCSRO [¥) Cause 3811,

FCSRO H % T8 — 7 s Bl AM A% —ANEREL ( Enables 380 ) o (HAEA7 R 115 s A0 BHE BT = A= g 451
AR iR — M BIAMENIE R B —ANREIRE o AR SIS R, QSR XE S Enable f724 1,
AR 2 fab g — AN ISR N 5 AR XS RLFY) Enable 7. 0, AR 4B AS Sx il &1 s ISR N, T2 # FCSRO
H' Flag AIXT NALE 1,

TRV AR TEPAT IR T, AT BRI R AR 2N R A

MVE RAE A PATIE R A T S ME IR il AT AU AR N B TR AL BB TR A R — A
BRE SR AN EREIS= E 25 R 77 AR, 3% 35 I T BARA A il

® 35 ZRAGUMIBREER
b4 ik ENER RE G
I 4K AT N JE AR E R R A R
BNFIIEER, WRER 0, subnormal, #8X{E /M normal 0 ( FURS

RNE
JEo 227 BRI £2777)
RZ ENJGHIEER, W2 0, subnormal
U R ENIGIEER, WEER 0, subnormal, H/MFJIE normal £ ( FUREE -
RP +27126 , XX*%EE . +271022 )
M = NJEHISE S, ARER 0, subnormal, B KM D1 normal £ ( HUREE -

07 SURERE . —27102)

1S B B R RIS 2 S A DUAMII P AR S A X A IR . G 5 T RIS E SGEE R e it B ,
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B iR SENEK REGR
RNE RS H [F) G5 2R A5 B 45 5 & g+ o0 Bl— oo
5 s RZ RS H A G5 2R A5 48 45 R B RO
RP 06 B RS E /N L, HEIE BRI IE g+ o
RM HEIE RSB E KRR, R EREIE - e
7 B0 B ESELEE:N SRt — AR AT S TE 95 R
Vv VAR FEATE FEE—4~ QNaN

3.1.4.13ERBRAEHISM (V)

4 BB A ROE LI GIRI, A2 R B TCRERE B INEAE = o AR AR BIANEN, 825
A QNaN, A FRAREIR G S B A4HE 40191152 W IEEE 754-2008 FLTLH 7.2 5,

WMRBIS RVFREN . GERFAF IR AR, A AFE R

WRBIIMEE IEREN - AN HA ISR E, QNaN # 5 N\ B hrar fAds

3.1.4.2[RFHI50 (2)
BRIz F A U EREUR 0 BEREUR — M EIRAARE R BRRT, BRF IS Hi 5 Sl
WERBISNSEVRREN . HPRF A AP, IR as (R
WERGISMERIEREN . WERBAFEPIAE, S REAT SRS,

3.1.4.3 Ei&fisr (0)

AR BURAE TS B S R AT RN, MR RIR SR A XL 1 H AR A oA BRSO
FREGISN ARG S . (XABIST R B E AR B SN bR A7)

WERBISN SEVRREN . HPRF A AP, IR as (R

WERGISMERIEREN . WERBAFEPIAE, fooa M4 R i AR R rh [ 25 R AT 5ok g

3.1.4.4 T #BilSh (V)

MR EN 25 R R — AR RUMER, S HIUF RIS L. A AEFRUMER TR, TEENER
i,

BNJERGI, BIXET—AE 0 BZER, 1BHEURE BUC IS L T X h R 2R T &N, WRENG
(1) 25 SRAE (-28min, 2Bminy ey - SR A XA G R — AN EFRUME . (HURS L% Emin = -126, YRS 4{ Emin =
1022, )

244 FCSR.Enable.U=0 I}, #5453 3 45 5 & — AN 4EF 00 IMA -

(1) F%iF AR E R A& NG A AR AR R, 320K FCSR.Cause H1i U R T #8E M 1;

(2) #ZTF R E R AW S N R R SRS, 4 FCSR.Cause HHY U A1 THANE 1,

24 FCSR.Enable.U=1 I}, #4502 — M EEFRMUME, AEIZIF R ERZ & NG 45 RS R
(I ARSI, #Bo il R TF ABISNREN
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EFRRSETM & R

3.1.4.5 FmHIsh (1)

FPU fE K40 T G LB = A= AR B 451 4 -

o ALK

& NG RS, H ERSISME e A

WRBISM VRN . R — A ANEHGISNEB A RS, R T A A EIE S, IF HIRA AR
PRI PP TR S PR G, AT AASKE 57 191 1 B B A 1 0 B (R A 4 1 o

WERBIIMEE LR anRBE HA AR R A, S NElE B g R R I B B AR5 A2 35
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3.2 BRiZ R ¥ E < Bk

3.2.1ZRiZHEES
3.2.1.1F{ADD/SUB/MUL/DIV}.{S/D}

84 %X: fadd.s 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/D} 454 K17 m 7 A7 7 £ T 0 SR 0URS FE VR s B0 L7 s 2 A7 2% £k HP 1 FRORS 88 00RS 17
B, A5 5B R NG FETF S B IR B N EF S A A7 4 fd P 17 AUINYE I FEAE IEEE 754-2008 A5k R
addition(x,y) A E I FLTE o
FADD.S:
FR[fd] [31:0] = FP32_addition(FR[fj][31:0], FR[£fk][31:01)
FADD.D:
FR[fd] = FP64_addition(FR[f]j], FR[fk])

FSUB.{S/D 45 R s A7 A7 i £ HH B FORE 2/ 00K PP ml RO 2 17 A A A i £ o ) FRURS JEE/ XURS JEE 1
B, 13BN R0 HORE FEOBORS FETF RS RS N BITE s A A7 45 £d P T %02 S0 TEEE 754-2008 A ifE

subtraction(x,y ) A/E FIEETE o
FSUB.S:
FR[fd] [31:0] = FP32_subtraction(FR[f3][31:0], FR[fk][31:0])
FSUB.D:
FR[fd] = FP64_subtraction(FR[f]j], FR[fk])

FMUL.{S/D M4 R sl A7 A7 i £ T ) HUORS L OBURS BE I BBOR AT sl 37 A7 45 ke i B4 FFORS B2 UURS JEE T A
B, AR HORE LR BETE A R B N BIPE A A7 a £d P 1% RORIEZ 584 1EEE 754-2008 i

multiplication(x,y)#AE I FLTE
FMUL.S:
FR[fd] [31:0] = FP32_multiplication(FR[£3]1[31:0], FR[fk][31:01)
FMUL.D:
FR[fd] = FP64_multiplication(FR[f]j], FR[fk])

FDIV. {S/D} AT m Ar A7 i £ HH R RS FEE/OURS E T m KRR DATE s 27 A7 2 £ o AR RS 6/ 0URS JEE T A
B, ARV HORE BE R BT A R B N BIPE A A7 £d P o 1% U BRI52 584 1EEE 754-2008 i
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division(x,y)HRAE I TE
FDIV.S:
FR[fd] [31:0] = FP32_division(FR[f]j][31:0], FR[fk] [31:0])
FDIV.D:

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

3.2.1.2F{MADD/MSUB/NMADD/NMSUB}.{S/D}

82 #:0: fmadd.s 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, fk, fa fnrmadd.d fd, fj, fk, fa
fnmsub.s fd, fj, fk, fa fnmsub.d fd, fj, fk, fa

FMADD. {S/D}4E 4R A7 A4 £ T A BORS FEE/ XURE BT s B0 5 T s 25 A7 i Tk B FURG BE0URS E 17 13
HOMFe, SRR E5 RN 77 s ar A7 A fa o0 BORS [ 0ORS LT s B, A5 3 B BORS B/ XU 7 B R B N5
TR A A4 fd

FMADD.S:
FR[£d] [31:0] = FP32_fusedMultiplyAdd (FR[£7][31:0], FR[fk][31:0], FR[fa] [31:

01)
FMADD.D:
FR[fd] = FP64_fusedMultiplyAdd (FR[f3j], FR[fk], FR[fa])

FMSUB.{S/D} i 2RI s 75 A7 i £ HF 1 HEURE B2/ 0ORS P V% s B S5 72 AU 27 A7 Ak HR 0 BRORS B8 DURS ET 1
BARTe, 152145 R0 L7 ST AE AN fa v ) BURS S UORS FE V7 s B0, 15 580 10 BORE B35/ 0URS VT B SR BN B
VEAATE fd R

FMSUB.S:

FR[£d] [31:0] = FP32_fusedMultiplyAdd (FR[£3][31:0], FR[fk][31:0], -FR[fa][3
1:07)
FMSUB.D:

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

FENMADD.{S/D } 45 4 K517 sl Ar A7 o £ 77 04 HORG 56/ XORS LT s B0 5 97 i A7 e £k R B0 FUORG J5E/ 0O BE T
MU, AR ZE TN ETF A7 A as fa v i FFORS BE/OURS BE T m B, 4550 1 FRURS JBE /U FE V7 s B R B

JE B NEITE A A4 £d
FNMADD.S:
FR[fd][31:0] = -FP32_fusedMultiplyAdd(FR[£]j][31:0], FR[fk][31:0], FR[fa][3
1:01)
FNMADD.D:
FR[fd] = -FP64_fusedMultiplyAdd(FR[f]j], FR[fk], FR[fal)

FNMSUB. { S/D } 4 K5 s A5 A7 4 £ 1) FURS S/ OURS BE T sl B0 1 s 3 A £k i B9 FFORS B2 UURS JEE T A
HOMS, 13 RIR 45 IR LT AT A7 2 fa v B0 FORS BEOUORE T B, A5 80 A BRURS JB2/ X0RS E 77 s B R U
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BNFIF KA A7 fd
FNMSUB.S:
R[fd] [31:0] = -FP32_fusedMultiplyAdd(FR[£3J][31:0], FR[fk][31:0], -FR[fa]
[31:01)
FNMSUB.D:
FR[fd] = -FP64_fusedMultiplyAdd(FR[f]j], FR[fk], -FR[fal)

PL_E PUANYE S il A T Nz BB TEEE 754-2008 Btk fusedMultiply Add(x,y,z) B E RIS o

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

FMAX.{S/D} $§ 2 1L £E7F i 274775 £ 70 1 FRURE B/ 0URS 17 s B S T7 i 2 A7 2 £k HP 1) BRORE JE0URE T 1
B R E BN BT S A48 £d P X 45484 112 BEAE IEEE 754-2008 FRUEH maxNum(x,y) 54 AL
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/D} 45 2 I FF1F s 2 (745 £ 0 0 FRORG S5/ RURE FE VT S B S 17 05 B0 A7 4 £k HP 1Y) SRS 3 0URE BT 1
BRI NG BNBITF S AF A8 £d P IX 5545 A 102 FEAS TEEE 754-2008 A5 minNum(x,y) 354 iR
FMIN.S:
FR[fd] [31:0] = FP32_minNum (FR[£fj][31:0], FR[fk][31:0])
FMIN.D:
FR[fd] = FP64_minNum(FR[fj], FR[fk])

3.2.1.4F{MAXA/MINA}.{S/D}
B2 fmaxa.s fd, fj, fk fmaxa.d fd, fj, fk
fmina.s fd, fj, fk fmina.d fd, fj, fk

FMAXA.{S/D} 454 £ A7 70 1] H0 0 HORS B/ OURS PV S B ST s 2 A7 Tk R 1) HEORE 8/ XUKS 7
BT HE RS BN BT AR AE AR fd o IX P 4548 4 1112 SR 7E TEEE 754-2008 A1 1 maxNumMag(x,y)
AR BT

FMAXA.S:
FR[fd] [31:0] = FP32_maxNumMag (FR[£f3][31:0], FR[fk][31:01])
FMAXA .D:
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FR[fd] = FP64_maxNumMag (FR[fj], FR[fk])

FMINA.{S/D } 48 & LR IF m B A7 2 15 HP 1Y HURE FE/RURS BV B B S V7 s B A7 25 £k R 1) BORS B8 0URS 17
R YA BN BN EITE A AF A fd R IX R 5 HR A 11 FEE IEEE 754-2008 F5#EH minNumMag(x,y)
PREI RN

FMINA.S:

FR[fd] [31:0] = FP32_minNumMag (FR[f3j][31:0], FR[£fk][31:01)
FMINA.D:

FR[fd] = FP64_minNumMag (FR[fj], FR[fk])

3.2.1.5F{ABS/NEG}.{S/D}
a2 1a: fabs.s fd, fj fabs.d fd, fj
fneg.s fd, fj fneg.d fd, fj

FABS.{S/D} #§ 2 L FR1F s A7 4% £ 7 10 BURS B/ 0ORG FE V7 i, O 4axtl (B SrE N o, H
BEAAE) , BANRNEST A fd T XPISTE 2 M2 R IEEE 754-2008 i abs(x) FRAE IRLTE
FABS.S:
FR[fd] [31:0] = FP32_abs(FR[f3][31:0])
FABS.D:
FR[fd] = FP64_abs (FR[f]])

ENEG. { S/D } 454 W FHIF sl A7 A7 £ 7 (4 RS 2/ 00KS BE T 8, BCHAR O (B BPREAF SR, He

WAL ), BANENE S A fd B, X PSR A IZ BIETE IEEE 754-2008 Akt negate(x)HAE BB .
FNEG.S:
FR[fd] [31:0] = FP32_negate (FR[£J]1[31:01)
FNEG.D:
FR[fd] = FP64_negate (FR[f]])

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

8880 fsarts  fd, fj fsqrt.d  fd, fj
frecip.s  fd, fj frecip.d  fd, fj
frsgrt.s  fd, fj frsqrt.d  fd, fj

FSQRT.{S/D}$& 2 1L FE17 50 ZF 745 5 v A BORE F5/ 0URE BT h 8, K T 7 5 15 20 1 BORE J58 /00N P57
BB NFFE A F Ao fd B, V7 AT 78 Bl fE IEEE 754-2008 fr#EH squareRoot(x)#1E LTS o
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FSORT.S:

FR[fd] [31:0] = FP32_squareRoot (FR[fj]1[31:01])
FSQORT.D:

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

FRECIP.{ S/D } i & UL F1F sl B A7 £ HH BSOS 2/ XURS FET7 880, T 1.0 B AN s U R A5 31 A

5 AOKS P V7 R BUS N BV s 27 A7 7 £d o A4 T TEEE 754-2008 #riEH division(1.0,x)#5:4F o
FRECIP.S:
FR[fd] [31:0] = FP32_division(1.0, FR[f3j][31:0])
FRECIP.D:
FR[fd] = FP64_division (1.0, FR[f]])

FRSQRT.{S/D} 54 15 BE7F s 2 A7 2% £ 70 ) BEORG JSE /00K FE T 8, B LT 0 5 15 30 1) PRORS JE/ 0URS P57
AUECTFH 1.0 B, 45 21 04 BORS FEODURS P57 sSEU S N BVE ST AE 2 £d P o 17 a5 7 R 3102 SR TEEE 754-2008
PRUE A rSqrt(x) A T .

FRSQORT.S:

FR[fd] [31:0] = FP32_division (1.0, FP_squareRoot (FR[f3]1[31:01]1))
FRSORT.D:

FR[fd] = FP64_division (1.0, FP_squareRoot (FR[f]]))

3.2.1.7 F{SCALEB/LOGB/COPYSIGN}.{S/D}

a2 1%sX:  fscaleb.s fd, fj, fk fscaleb.d fd, fj, fk
flogb.s fd, fj flogb.d fd, fj
fcopysign.s fd, fj, fk fcopysignd  fd, fj, fk

FSCALEB.{S/D} 454 I £677 si ZF A7 2w £ HH B PRORG 55/ 00KS FETF A8 a, BT A 27 (748 tk TP A /U5
BN, THE ax2N | 1521 ) HORSE BE0URE T BB N BITF S AT A7 o £d R L IX R 4548 4 1Y 12 1 TEEE 754-2008
PR scaleB(x, N)FRVEHIFHITE

FSCALEB.S:

FR[fd] [31:0] = FP32_scaleB(FR[£3][31:0], FR[fk][31:01])
FSCALEB.D:

FR[fd] = FP64_scaleB(FR[f]j], FR[fk])

FLOGB.{S/D} 54 WL £V sl a7 A7 a fj T A BORS B/ XU L7 s, DA 2 ORGSR E RN R, 4551 80 50k

MUK BV BB N BIVE A A7 A £d o IX N 454 2 112 BB TEEE 754-2008 ARiEH logB (x)#AFE FIHLTE.
FLOGB.S:
FR[fd] [31:0] = FP32_logB(FR[f3][31:0])
FLOGB.D:
FR[fd] = FP64_logB (FR[f7])
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FCOPYSIGN.{S/D }45 4 e H7 sl Ar A7 o £ HH B FRURS 2/ 00RS 217 i 8, e AT SO T R B AE A £k
H () BRUORS TS5 DURG 57 B AR 56, 45 31 AT 1 BERE BEE/0URS BEV ml BUS N BT s A A £d vh o V2RI AT
512 B IE1E IEEE 754-2008 Ak copySign(x, y)EAE IR,
FCOPYSIGN.S:
FR[fd] [31:0] = FP32_copySign(FR[£3]1[31:0], FR[fk][31:01])
FCOPYSIGN.D:
FR[fd] = FP64_copySign(FR[f]j], FR[fk])

3.2.1.8FCLASS.{S/D}
8530 fclass.s  fd, fj fclass.d  fd, fj

ARHGANTE KA A7A £ P BTSN BRI, P n bl s R — 3K 10 L5 B 418, B EusE

)2 L R
Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Bit9
negative value positive value
SNaN QNaN
o normal subnormal 0 o normal subnormal 0

24 BT 04 BOHE 5 G AN LR X B S5 PRI, 4SR5 B ) R A S BRI S 1, %48 AR
IEEE-754-2008 7k 1 Y class(x) PR £
FCLASS.S:
FR[fd] [31:0] = FP32_class(FR[fj][31:0])
FCLASS.D:
FR[fd] = FP64_class(FR[f]])

3.2.1.9F{RECIPE/RSQRTE}.{S/D}
a2 1%:C:  frecipe.s fd, fj frecipe.d fd, fj
frsqrte.s  fd, fj frsqrte.d  fd, fj
LoongArch V1.1 54
FRECIPE. { S/D }45 2 I BT AU AT A7 fr £ HH I RS P/ 00K FETR A8, TH R 1.0 BRDAX /MR UG 15 2
FURS /RS I T RBOE AR, BNEIE S 7y fd 1o Irgin A R AR R Z /N T 214,
WETNAE N 2NBE, A E Y 2N, I QNaN. SNaN. oo, +0 Bf[HZEE | PoAVR SIS 2514 LA

Lo B PR A GIAMEA il A ShT R 4528, #055 FRECIP.{S/D} &M
FRECIPE.S:
FR[fd] [31:0] = FP32_reciprocal_estimate (FR[£j]1[31:01])
FRECIPE.D:
FR[fd] = FP64_reciprocal_estimate (FR[f]])

FRSQRTE.{S/D} 454 117 sl Ar A7 a1 1 B FURE BEA00RS B 17 iU, 5 HLOT 07 5 45 380 A0 FOKRG B2/ 00K JEE T
R 1.0 BREGUCAAZE R, 4521 00 5O /AU BEIF B S N BITE L A A7 fd o AT e R A AR 1=
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ZeNT 2714,
MEFNAE Y 2N B, R HE DN 2N, BN QNaN., SNaN.| #oo, +0 BFZEIR | P47 B AMI 454 LA
Jo = A % s AMEAS fith 2 A5 S (k8 255, #65 FRSQRT.{S/D} 454 A
FRSQRTE.S:
FR[fd] [31:0] = FP32_reciprocal_squareroot_estimate (FR[£3][31:0])
FRSQRTE.D:
FR[fd] = FP64_reciprocal_squareroot_estimate (FR[f]j])
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3.2.2 ZRHEBES
3.2.2.1FCMP.cond.{S/D}

84830 femp.cond.s  cc, fj, tk femp.cond.d cc, fj, fk

R KRS, BB AR ERPRE (CC
BT DB FIB b EAE T R 81 R

X AR A cond A 22 F,

XLelp

BHER | cond &% True QNN 22 %tRL [EEE 754-2008 H%T
Condition i b
CAF 0x0 i P
CUN 0x8 Tk iR UN compareQuietUnordered
CEQ Ox4 AH EQ compareQuietEqual
CUEQ 0xC ARSEE IOV LR UN EQ
CLT 0x2 INT LT compareQuietLess
CULT OxA INFETGIL L UN LT & compareQuietLessUnordered
CLE 0x6 INTEET LT EQ compareQuietLessEqual
CULE 0xE INTET BT UN LT EQ compareQuietNotGreater
CNE 0x10 EE GT LT
COR Oxl4 B CT LT EQ
CUNE 0x18 Toik LR AN 5 UN GT LT compareQuietNotEqual
SAF 0xl i P
SUN 0x9 ARRT/NTBET UN
SEQ 0x5 AR EQ compareSignalingEqual
SUEQ 0xD TRRFINF UN EQ
SLT 0x3 INF LT compareSignalingLess
SULT 0xB ARRKTHET UN LT Py compareSignalingLessUnordered
SLE 0x7 INTEET LT EQ compareSignalinglessEqual
SULE OxF AR T UN LT EQ compareSignalingNotGreater
SNE 0xll EE GT LT
SOR 0x15 B CT LT EQ
SUNE 0x19 Toik LR AN 5 UN GT LT
. UN RIRTCIEHEL. EQ RS LT Xon/b T A M MRER A 20— NaN i, XA

Bom Toik Hi
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3.2.3 ZRFEniES

3.2.3.1FCVT.S.D, FCVT.D.S
a8k fovtsd  fd, fj fevt.d.s  fd, fj

FCVT.S.D 154 L7 A7 A7 A £ H (0 0O BEF B 0 HORS PE7 B, A5 51 B0 FORS 7 BB N5
T Riar A7 fd

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

FCVT.D.S 452 1L T s A A7 A £ v B0 RS LI i BUHA O OURS L T2 i B, A5 51 B BORS BE 37 i 85 N5
T mi A A7 fd

FCVT.D.S:
FR[fd] = FP64_convertFormat (FR[£3]1[31:0], FP32)

7 A% iz HEAE IEEE 754-2008 bRt convertFormat(x)A/E TS o

3.2.3.2FFINT.{S/D}.{W/L}, FTINT.{W/L}.{S/D}

5o flintsw  fd, fj ftintw.s fd, fj
fiint.s  fd, fi fint.ls  fd, fi
flintd.w fd, fi fintw.d  fd, fi
fiint.d.l  fd, fi fint..d  fd, fi

FFINT.{S/D}.{W/L} 52 V577 mUAF A7 dr fj rf 0B RO A R IO 5 s B A 0y FRORS 6/ 0URS JEEVE iBE
15 2 1 FURE 2/ RO FE T L BUS N BIF s A7 e £d o P RS U iz S0 TEEE 754-2008 F ifE th
convertFromInt(x)#A/E I LVE
FFINT.S.W:

FR[£d] [31:0]
FFINT.S.L:

FP32_convertFromInt (FR[£j][31:0], SINT32)

FR[fd] [31:0] = FP32_convertFromInt (FR[f]j], SINT64)
FFINT.D.W:
FR[£fd]
FFINT.D.L:

FP64_convertFromInt (FR[£3][31:0], SINT32)

FR[fd] = FP64_convertFromInt (FR[fj], SINT64)

FTINT.{W/L}.{S/D 45 2 IEFEPF sOFF A7 45 £ P I FURE S/ 00RS E T s U S o e BB A B 3 R
PR RO AR E S NBITE s A A7 £d h o MR4E FCSR AN RIRPIRAS,  IeP? sid U fizs S
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{1 IEEE 754-2008 Fr it H i454E 1R &,
LR IEEE 754-2008 - B4
ML (Pl ) convertTolntegerExactTiesToEven(x)
DR IEEPN convertTolntegerExact TowardZero(x)
IETG5 /7 M convertTolntegerExactTowardPositive(x)
1) 1 G55 77 ) N convertTolntegerExact TowardNegative(x)
FTINT.W.S:
FR[fd] [31:0] = FP32convertToSint32 (FR[fj][31:0], FCSR.RM)
FTINT.W.D:
FR[fd] [31:0] = FP64convertToSint32 (FR[fj], FCSR.RM)
FTINT.L.S:
FR[fd] = FP32convertToSint64 (FR[fJ][31:0], FCSR.RM)
FTINT.L.D:
FR[fd] = FP64convertToSint64 (FR[fj], FCSR.RM)

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

8480 ftintrmaw.s fd, fj ftintrp.w.s fd, fj
ftintrm.w.d fd, fj ftintrp.w.d fd, fj
ftintrm.l.s fd, fj ftintrp.l.s fd, fj
ftintrm.l.d fd, fj ftintrp.l.d fd, fj
ftintrz.w.s fd, fj ftintrne.w.s fd, fj
ftintrz.w.d fd, fj ftintrne.w.d fd, fj
ftintrz.l.s fd, fj ftintrne.l.s fd, fj
ftintrz.l.d fd, fj ftintrne.l.d fd, fj

IXELAR 4 i 2 ) ANBESUR TR AR sUE B

FTINTRM.{W/L}.{S/D } 45 4 LBV s ar A7 4 HH 0 B B/ UORS J8E 17 s B 48y B B8R A B 0 o o
5, 1930 R B AR S BUS NBNF S AR fd R, SR Mg s N T

FTINTRM.W.S:
FR[fd] [31:0]
FTINTRM.W.D:
FR[fd] [31:0] = FP64convertToSint32 (FR[f]j], 3)
FTINTRM.L.S:
FR[fd] = FP32convertToSint64 (FR[fj][31:0], 3)
FTINTRM.L.D:
FR[fd] = FP64convertToSint64 (FR[f]], 3)

FP32convertToSint32 (FR[£3]1[31:0]1, 3)

FTINTRP.{W/L}.{S/D} 5 2 e HF 1% s FF A7 £ A BURG FE /DU 17 s G 40 R B R AR R om0,
PR B QPO AR 8 B NBITE R e fd R R N
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FTINTRP.W.S:
FR[fd] [31:0] = FP32convertToSint32 (FR[£fj][31:0], 2)
FTINTRP.W.D:
R[£fd] [31:0]
FTINTRP.L.S:
FR[fd] = FP32convertToSint64 (FR[fj][31:0], 2)
FTINTRP.L.D:

FP64convertToSint32 (FR[f3], 2)

FR[fd] = FP64convertToSint64 (FR[f]j], 2)

FTINTRZ.{W/L}.{S/D} & & L FE 17 m 25 A7 % £ 10 FURG B DU 17 s B G 40 R e B R B o r B,
32N R FO KBRS E NBNE A fd b, RA “mETmENT R

FTINTRZ.W.S:

R[fd] [31:0] = FP32convertToSint32 (FR[fj][31:0], 1)
FTINTRZ.W.D:

FR[fd] = FP64convertToSint32 (FR[f]], 1)
FTINTRZ.L.S:

FR[fd] [31:0] = FP32convertToSint64 (FR[£fj][31:0], 1)
FTINTRZ.L.D:

FR[fd] = FP64convertToSint64 (FR[f]j], 1)

FTINTRNE.{W/L}.{S/D} 48 & 1L 17 f ZF A7 A H 1) BORS B8/ UURS BT s B0 400 o e R KR B o o
B, AEINEEBON AR RO G S NBNF S AR £d R, CRA “stima N (REEUE ) 7 iR,

FTINTRNE.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[fj][31:0], 0)
FTINTRNE.W.D:
FR[fd] [31:0]
FTINTRNE.L.S:
FR[fd] = FP32convertToSint64 (FR[fj][31:0], 0)
FTINTRNE.L.D:
FR[fd] = FP64convertToSint64 (FR[f]j], 0)

FP64convertToSint32 (FR[£3], 0)

IR PUAN I kg Tz RS 1Y TEEE 754-2008 Frifi i i #1E I T 3%

X IEEE 754-2008 [X X
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)
72 SRR ARG BRAR

Loongson Technology Corporation Limited



Fein izl

LOONGSON TECHNOLOGY BEUSEFM B— 3R

3.2.3.4FRINT.{S/D}
BARR: fints  fd, fi frintd  fd, fj

FRINT.{ S/D } 4 WP s AT A7 A £ 1 BURS J5E/00RS JEE T s B0 A0y B B S 1 FFORS B2/ UURG EE 17 i KT
53 B P RORS E T B S N BT s T A7 £d o T ks U 4z 50 (9 TEEE 754-2008 A ifE H 1Y)
PAEIL 2R

LR IEEE 754-2008 - B4
BRI (AT )
EEZILEIN
[ EJGZ5 7 i N
6] 1 655 77 ) N

roundToIntegralExact(x)

FRINT.S:

FR[fd] [31:0] = FP32_roundToInteger (FR[f]j])
FRINT.D:

FR[fd] = FP64_roundToInteger (FR[f]j])

3.24Z5MiERS

3.2.4.1FMOV.{S/D}
B2 fmovs  fd, fj fmov.d  fd, fj

FMOV.{S/D }'RE i w27 A7 st £ FOELA% FURS S/ OURS BE T s B0 SN N BITR sy 745 fd b, R £ A

T FURG /XK B B 3K, I RN E o
FMOV.S:
FR[fd] [31:0] = FR[fj][31:0]
FMOV.d:
FR[fd] = FR[fJ]

LRt S EERAERE AT, 25k IBEE 754 f14), WAMEMITF S35 HPIR A 27 #2511 Cause A1 Flags
.

3.2.4.2FSEL
ok fsel fd, fj, fk, ca

FSEL 452 HEAT A BE . FSEL $ATHY, ARESMFIR B 4% ca WIMSET 0 MPRHE A5 745 £ 1Y
EENSITE R4 fd T, SWRTE S fk BES N BF w7 fras fd 1,
FSEL:
FR[fd] = CFR[ca] ? FR[fk] : FR[f7j]
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3.2.4.3MOVGR2FR.{W/D}, MOVGR2FRH.W
F2HN:  movgr2frw fd, rj movgr2frd  fd, 1
movgr2frh.w fd, rj

MOVGR2FR.W i H 27 (£ 25 rj PR 32 AiAE 5 NIF R FF A7 av £d UMK 32 i, ATF s (2 fL 58 64

i, W fd e 32 AE AN E .
MOVGR2FR. W:
FR[£d] [31:0] = GR[rj][31:0]

MOVGR2FRH.W 18 ] 5 47 2% rj U1K 32 NiAE B NIF A ox fd 11 32 Ao, 1F %4725 fd 1K 32
PAEAES
MOVGR2FRH.W:
FR[fd] [63:32] = GR[rj][31:0]
FR[fd] [31: 0] = FR[fd][31:0]

MOVGR2FR.D ¥l FH 27 1725 1j 1) 64 (i 5 NTF S 2r /£ 4% fd.
MOVGR2FR.D:
FR[fd] = GR[r7]

3.2.4.4MOVFR2GR.{S/D}, MOVFRH2GR.S

8430 movir2gr.s rd, fj movfr2gr.d rd, fj
movfrh2gr.s  rd, fj

MOVFR2GR/MOVFRH2GR.S #VE si 2 fE s §j B 32 £/ 32 MiAEAF S8 R 55 Nl H 27 7245 rd.
MOVFR2GR.S:
GR[rd] = SignExtend(FR[fj][31:0], GRLEN)
MOVFRH2GR. S:
GR[rd] = SignExtend(FR[fj][63:32], GRLEN)

MOVFR2GR.D K7 s 77 fr- e £ 19 64 AL{H S NI 4745 rd.
MOVFR2GR.D:
GR[rd] = FR[£3]
3.2.4.5MOVGR2FCSR, MOVFCSR2GR
84 #%20:  movgrafesr fesr, fj

movfcsr2gr rd, fcsr

MOVGR2FCSR R4 1 I 75 F7-45 1j A% 32 O B AZ I fosr 4578 AP RO i R A 25 A7 25 0 L A B ] 5
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AfE . 415 MOVGR2FCSR 454152 FCSRO 1815 H: Cause 385152 F1XT M 1) Enables 7[R A 1, B &k
FCSR1 ) Enables 1. FCSR2 f] Cause 15, f#15 Cause I 1%t Enables {7 [7]l A 1, MOVGR2FCSR 154
H S AN il R 7 ok,
MOVGR2FCSR:
FCSR[fcsr] = GR[rj][31:0]

MOVFCSR2GR ¥ fesr fi5 /R TE SR HPRAS 2 A7 25 10 32 ALEAF SR 55 NI H 2 4747 rd,
MOVFCSR2GR:
GR[rd] = SignExtend(FCSR[fcsr], GRLEN)

R EIRAR 4 Y fosr FROR T A HPIRAS A Ar e AEAE, WAERAHE o

3.2.4.6 MOVFR2CF, MOVCF2FR
A0 movfr2ef cd, fj

movcf2fr fd, ¢j

MOVFR2CF 7% & %5 A7 4 fj Bk — LURr O BN SRR b S 3 74 odo
MOVFR2CF:
CFR[cd] = FR[f3j][0]

MOVCF2FR ¥ 454 b5 B 2774 ¢f BIME B NIF S A Aoy fd BEAR—LbdE, fd & TFHIAAN 0,
MOVCF2FR:
FR[fd] = ZeroExtend (CFR[c]j], 64)

3.2.4.7 MOVGR2CF, MOVCF2GR
B4 10 movgract cd, rj

movcf2gr rd, cj

MOVGR2CF i i 77 7775 1j Wik — LURr A B N KR B 7748 cdo
MOVGR2CF':
CFR[cd] = GR[rj]I[0]

MOVCF2GR 5 4-hn G 27 748 o MMES NGB 27745 d, rd & FHIAL#N 0
MOVCF2GR:
GR[rd] = ZeroExtend(CFR[cj], GRLEN)
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3.2.5FRAXHES

3.2.5.1BCEQZ, BCNEZ
845 #3:: bcegz cj, offs21

bcnez cj, offs21

BCEQZ X 5 - hn & 27 A7 o WOELZEAT FIWr, 4n2RAE T 0 JBk4% ) B Anthhl, BB,
BCNEZ X4 An £ 27 A7 o MOERET AW, WA ST o kAL 2 B Anihl, &5 BkEE
BCEQZ:
if CFR[c]]==
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
BCNEZ:
if CFR[cJ]1!=0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
IR AR A Bk ES H bRt 2 W48 0 TR 1Y 21 Thr 7 BIEL offs21 B AR 2 NEHTF 5T &,
TSR AN %5 S 46 21 PC,
AL TFEEFERE, RS WRAE S g R A BN RBE R 7, WG R7R i i Sz B
WNCLFEAT AL M S E, B4 5 offs21<<2,

3.2.6 FREEIHGFRS

3.2.6.1FLD.{S/D}, FST.{S/D}
841 fids fd, rj, si12 fid.d fd, rj, si12
fst.s fd, rj, si12 fst.d fd, rj, si12
FLD.S M AERE — A R B NTE AU A2 A £d UMK 32 A, B TF s TR AAae 058 64 n, T fd 19 =5
32 FLAEAHE . FLD.D M AAEEL ] — AN T BG5S N TF AU A7 1do
F1LD.S:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
FR[fd] [31:0] = word
FLD.D:
vaddr = GR[rj] + SignExtend(sil2, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
doubleword = MemoryLoad (paddr, DOUBLEWORD)
FR[fd] = doubleword
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FST.S 7 sl Zr £ £d HPAIK 32 (L FEE 5N BN AE T . FST.D 7 s A f7as fd X FEAE S N BN FF
W
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)

EIRAE A VA T RO SORRRE A AR o P RE S TS Y RIE R 12 B S EIE si12 AR A

X1+ FLD.{S/D} M FST{S/DHE4, JCIAEMFIEFSL IS AR E SO T, REH A a2 B AR%S
FHY, EASRAARXT IS BUTAF AN B ARR SRS, QR AE RSB SRR U5 AF B 2 s R
SEIC BN SEVFARXS SE VAT, AR AR FE I AN, 753 00 538 Re Ak 5 X 55 B4k o

3.2.6.2FLDX.{S/D}, FSTX.{S/D}
R fldx.s fd, rj, rk fldx.d fd, rj, rk
fstx.s fd, rj, rk fstx.d fd, rj, rk

FLDX.S M A A7 H ] — AN EE BN IF s 3 A7 a8 fd UMK 32 0, AT A A7 AR hi 5809 64 £, T fd /Y

5 32 MLAE AN E . FLDX.D AP AFERE] XU BB 5 NP7 s A A7 i fdo

FLDX.S:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
FR[fd] [31:0] = word

FLDX.D:
vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
doubleword = MemoryLoad (paddr, DOUBLEWORD)
FR[fd] = doubleword

FSTX.S B s 27 A7 ax fd WP 32 L FHAE S NBINAF ., FSTX.D BT S 27 fr#% fd W F 5 5 N 3
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WA

FSTX.S:
vaddr = GR[rj] + GR[rk]

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

MemoryStore (FR[fd] [31:0], paddr, WORD)
FSTX.D:

vaddr = GR[rJj] + GR[rk]

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

MemoryStore (FR[fd] [63:0], paddr, DOUBLEWORD)

AR WV A bl 57 RO R E 27 A7 o BME S A AR 4 ok T E AR R AT
XfF FLDX.{S/D} Ml FSTX.{S/D}454, Joie e Pl {52 il IR E SO0 T, REH U FHiE R 5
SRR, B MARAEXS TS MUTA AR B AR TS, SR o S SRR 5V A H 2 R
BRGNS A VP AER SRV AE, TR A ALl AERS R4, 75 00 B3R i A XS S 1 4

iz

3.2.7 ZRIREEIFFRS

3.2.7.1FLD{GT/LE}.{S/D}, FST{GT/LE}.{S/D}

84 1%: fldgts  fd, 1j, rk fldgt.d  fd, rj, rk
fldle.s fd, rj, rk fldle.d fd, rj, rk
fstgt.s fd, rj, rk fstgt.d fd, rj, rk
fstle.s fd, rj, rk fstle.d fd, rj, rk

FLD{GT/LE}.{S/D} AW R b 2 A, WNAABUES NTF R F e,

FLD{GT/LE}.S £ &l F 27 7 2% rj P HOE R B R T/ TE T /725 vk FAE, AR 2440 2 DU A
WAL — A F IR S5 NTF s A A7 A8 £d UMK 32 . B TF M Aran i 5l 64 A, W fd 191 32 S AE A
EO

FLD{GT/LE}.D f 25l FH 2747 2% rj HIER B R T/NTET WA A ok PIOME, 5000 2
PWAE R — AN BT B S5 NTE R E A fdo

FLDGT.S:
vaddr = GR[rJ]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]l>GR[rk] :
word = MemoryLoad (paddr, WORD)
FR[fd] [31:0] = word

78 REHREEARGBERAR

Loongson Technology Corporation Limited



el .
LOONGSON TECHNOLOGY BEUSEFM B— 3R

else :

RaiseException (BCE) #Bound Check Error Exception
FLDGT.D:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]l>GR[rk]
FR[fd] = MemoryLoad (paddr, DOUBLEWORD)
else :
RaiseException (BCE) #Bound Check Error Exception
FLDLE.S:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
word = MemoryLoad (paddr, WORD)
FR[£fd] [31:0] = word
else :
RaiseException (BCE) #Bound Check Error Exception
FLDLE.D:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
FR[fd] = MemoryLoad (paddr, DOUBLEWORD)
else :

RaiseException (BCE) #Bound Check Error Exception

FST{GT/LE}.{S/D} HIWi A Rk 2 B, Fi7 i A ae I ES NN A7
FST{GT/LE}.S A &1l 547 2% rj H I E LB KT/ T Tl a7 4% ok RIOME, QSR 2510 2 Rk
7 R AR fd I 32 M FEHR B AN BN A
FST{GT/LE}.D f il H a7 /7 4% rj " IMEE 5 K T/ T8 Tl 5 /7 48 ok HO0E,  an a5 2 R
7 P fd PCFEAR B N BN
FSTGT.S:
vaddr = GR[r7j]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
MemoryStore (FR[fd] [31:0], paddr, WORD)
else :

RaiseException (BCE) #Bound Check Error Exception
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FSTGT.D:
vaddr = GR[r7j]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
MemoryStore (FR[fd] [63:0], paddr, DOUBLEWORD)
else :
RaiseException (BCE) #Bound Check Error Exception
FSTLE.S:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
MemoryStore (FR[fd] [31:0], paddr, WORD)
else :
RaiseException (BCE) #Bound Check Error Exception
FSTLE.D:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rjl<=GR[rk]
MemoryStore (FR[fd] [63:0], paddr, DOUBLEWORD)
else :

RaiseException (BCE) #Bound Check Error Exception

FRIRA W VA Bk B T A A AR o TRIE. EiRdE BT A ik R AR5, IR
A ARRS FE B8k LR A AIRAG A AN W AR DT AR AR A i S A B R B 81
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4 R EIREEIR

4.1 FRFR

o BEAE h AL FHZ$AZ 5 Tl 4 DNEFRLEEYL (Privilege LeVel, fiifk PLV ) , 235iJ& PLVO~PLV3, ALFEEFH% Y
AT AL TR AL 9 CSR.CRMD H PLV 38 P {5 ME— i 2 .

PR AL EER rh, PLVO J& B i @A BRI RAAL R R, 2 P — m] LU AR AL 4 U5 [ BT AT R AL B
R ALEER . PLVI~PLV3 X = MEFALEE L, #AS BEHATRAUE 2 V7 M AAL R I, A = AMREREERTE MMU
SR FH WSt 3t 1k 0 PR 5 BAT AN F A 5 1Rl ALK

X T Linux RG0EG, 284 PLVO ] XN AZOAS,  [RIN @ LA PLV3 06t B H 25

4.2 FRGEE S HR

FT G FF A48 A U AE PLVO R ALE R N A Re vl . IXLEH — MNBIAME B, 2 CSRMISC H )
RPCNTLI1/RPCNTL2/RPCNTL3 Bt E A 1 5, 0] LLYE PLV1/PLV2/PLV3 FiA&E 2% T #1047 CSRRD #§ 432 B
AR A E T

4.2.1CSRi5[a)E<

4.2.1.1CSRRD, CSRWR, CSRXCHG

E&KL:  csrrd rd, csr_num
csrwr rd, csr_num
csrxchg rd, rj, csr_num

CSRRD. CSRWR F1 CSRXCHG #§4 Fl T-#f41/i[7] CSR. CSRRD #54- #4445 & CSR [MU{A 5 N\ 2138 H 75 47
#% rd H . CSRWR F5 4 K18 FI 27 77 2% vd 0 IH{ES AN FH5 2 CSR 1, [FIRPEEHG 2 CSR 11 557 5158 A 2
£t rd 11, CSRXCHG 454 48 2747 4% o AP SHEME S, Kol H %24 od HINIIES N BHEE
CSR HX RS HERG A 1 BB LE AR, % CSR H A AR HRRORIEA AR, [RIRDREZ CSR 1 1H B 5E 37 2158 1 75 47
fv rd

JiT45 CSR 2317 # 2K F ST ) -1k a5 ] o B3R 48 4 CSR 9 - HifE 3k B 454 7 19 14 LA ST R # esr_num,
CSR 1341k A7 & — > CSR 7 f£#%, HI 0% CSR [ csr_num 42 0, 15 CSR [#) csr_num & 1, PAIEHE,

I CSR A7 e DL T8 B 40t 32 i, A 55 P GR %58, KL CSR Vill#E & N X /358, 1E
LA32 34/ R, FT CSR HARHRAE 32 %5, £ LAG4 B4R T, & X 5 FE [ 2 A 32 A CSR BT 54
J&J5 5 N\ F3l A A4 rd
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24 CSR Vi [al48 4 1 [a] — AN 28 4%) Hh A g LBl (R SEELY) CSR B, i2shVEnl iR FMEEE (HEFER 4 0
H) , SIEMESAEIEE PR R ] IURES . FHFESSEIEERE, CSRWR A CSRXCHG f5 4 AMUE 7
T CSR S shfE, A& CSR IHE R BEEEI1E .

4.2.2I0CSR iF[afs4

4.2.2.110CSR{RD/WRY}.{B/H/W/D}

241%:\: iocsrrd.b rd, rj
iocsrrd.h rd, rj
iocsrrd.w rd, rj
iocsrrd.d rd, rj
iocsrwr.b rd, rj
iocsrwr.h rd, rj
iocsrwr.w rd, rj
iocsrwr.d rd, rj

IOCSR{RD/WR }.{B/H/W/D}#§4 H-F Vil IOCSR.

It A7 TOCSR %5 4F i K U 0 Sr i) -0k 8], FHakFA A 5. I B 7E TOCSR 28 [A] R /N R v
4R , TOCSR 25 [0) K A Bt ht e 55X, WEE b bt B35 T8 ik, IOCSR{RD/WR}.{B/H/W/D}

49 IOCSR Hbik-ok B T3 1 27 4745 1j o

IOCSRRD. {B/H/W } 54> )\ IOCSR % [A] )45 52 Hy bk AbHR [m] 45 /2 2/ A K BE R B A7 5 0 e /5 5 N 311
%774 rd 1, TOCSRRD.D 4554 M\ IOCSR 7 [] (415 5 s 1k A0 HR [n] X K B2 B 750 e 5\ 311 )
Zif7n rd

TIOCSRWR.{B/H/W/D}#§ 4% 38 F] %1% 2% rd ' 1[7:01/[15:01/[31:01/[63:011 K4 5 N\ 51 IOCSR =5 [8] {45
SE T AR AL

IOCSRRD.D Al IOCSRWR.D 54 2 HILAE LA64 Z844

IOCSR 27 f7 18 i 1] LA 2 AN A0 PR 88 A% (R 15 0] . 2 AN AL BE 25 4% E TOCSR 75 [m) 4 4 FRIARAT 186 A2 I —
Btk

4.2.3 Cache #r#4

4.2.3.1CACOP
54 %:: cacop  code, rj, si12

CACOP 154 F % H T Cache WJ#I4H1L L & Cache —EU M 4Ed
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W AR o AN ERFS YRS M 12 77 BPEL si12, #4535 CACOP 484 T Al il tie VA, Hos
F T 48 /R Cache 1T E

CACOP 54 Vi[a] WA~ Cache LA S AT (AT Cache #2AE 45411 5 LUAFY code HRIE . code[2:014E /- #1E
) Cache ¥4, code[4:3]1F6/NERAEZA

code[2:0]4 7~ i) Cache Xf 55 CPUCFG10 ' Ji#riR 1) Cache N5 —#, 140, 24 CPUCFG10=0x02C3D
i, code[2:01=0 F/REVE—FLATHE S Cache, code[2:0]=1 FnFfFE—RAAEHE Cache, code[2:0]=2 iR
HAE ZRAA A Cache, code[2:0]=3 FRHIE=HILENE Cache,

code[4:3]=0 K/~ H T Cache #I451L ( Store Tag ) , #F5 € Cache 171 tag B A4 0, (BRI #E5 R Cache
A (l<<Way) %, B8 (l<<Index) 1> Cache 17, T4 Cache T K/NA (1<<Offset) NF47, 4K
FHhE EE RS R EWE, #4E 1% Cache 155 VA[Way-1:01#% %5 VA [Index+Offset-1:0ffset]f Cache 17

code[4:3]=1 F/n KA bt B K51 7 X 4EH" Cache —#(14: (Index Invalidate / Invalidate and Writeback )
Hutik R 5107 2 SOE W B — Bk . 4Er — BB E R X E 1 Cache BEATTOBOEE [ (0 #R1E
WRBARNE N 2464 Cache, HEAMNTHEHATIOBEAE, JEATENR Cache 17 IEAES B, 5 [0 (1) £ 44 3k
N B — A7 it v by AR SE IR Cache J2 IR S 25 ) B0 25 BCEL 5 98 2R 1R E o X T 2040 Cache B0 & Cache,
H ELAAR S P g A& 15N AE Cache 17808 MRS A8 HL 5 (1]

code[4:3]=2 KK A &2 51 7 N4EP Cache —E(%: ( Hit Invalidate / Invalidate and Writeback ) . X H
YE4 Cache —EUMEMEE S Bl —Bofirid — 8, &g 51 7=, 2% CACOP 541 VA MA/E—A~ i
load $§4> 2517 [ FF3AE () Cache, QSR o N dr i ) Cache 178 THEME, BIIRHUT(TEAE, HTIXA 2
VIREFE AT AEM MR SEH bl B 40, BT LLIX AP (00 N CACOP $54 Al g fili & TLB A< 14k, Aid, H1-F CACOP
TR TRIEIIRT R Cache 17, FTRAIXFMEL FIFA T EFBHIEN 55,

code[4:3]=3 J& TSI H & LI Cache #R1F, MG A T HIRG A D) g€ Lo

4.2.4TLB #3364

4.2.4.1TLBSRCH
54 #42C:  tlbsrch

X HZE RS LVZ §7 R 540 T, TLBSRCH 454 HIZhREE L.

f#i F§ CSR.ASID Al CSR.TLBEHI H{5 & 201 TLB., 402RA a0, 4K dr P & 5] EH 5 N 5
CSR.TLBIDX f#] Index 3, [liH¥ CSR.TLBIDX ) NE 70 0; 4R E A drhmm, A2 CSR.TLBIDX ()
NE %A 1,

TLB &I ZE SIHETHEINE, M0 FFIGHRIKIEIESH 5, 46 STLB /5 MTLB, STLB HASE 0 #EHI55
0T RISG—AT, G251 B 0T RRE—1T, EERE —IINESG—17, MTLB M55 0 [T & K5 —17.
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4.2.4.2TLBRD
B0 tlbrd

X B2 HORSEI LVZ &7 R I 15 &L, TLBRD 454 I DIREE o

% CSR.TLBIDX ¥] Index 3k {EAE R 5IME 232 TLB FF (48T, Anfdg a fr i Ab & — % TLB
i, A2Ki% TLB K 71 {% 85 AN F] CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1 F1 CSR.TLBIDX.PS
t1, HKr CSR.TLBIDX ) NE f7 #2405 AnR46 & &AL & — A Joa TLB Wi, 7K CSR.TLBIDX ¥ NE fif
EON 1, HERCE L N B3 T Rk, 41 CSR.ASID.ASID. CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1
A1 CSR.TLBIDX.PS #fA B F 84 #1 0.

TEEEMNE, A%YJE3 TLB TiAl TLB H i TTR A 20 T80 S

U S5 BT A Y index B8 T TLB BIVEHE, MIALFESS AT AN &

4.2.4.3TLBWR
RHE: tlowr

X HRIEL LVZ 7 RS OL T, TLBWR 54 BT REE o

TLBWR #454-#% TLB #H5¢ CSR H I AZ i TUR IUE B 5 N FI TLB 48 & Wi, #IEN M TR TUE ok
H T CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELOI il CSR.TLBIDX.PS, #iltHi} CSR.TLBRERA.ISTLBR=1,
BIALT TLB HAHGISMEBLIEFE S, A TLB BN — 200 (R TLB Wi E i 1) o SRS,
Wt B CSR.TLBIDX.NE { f{f. HEt4n% CSR.TLBIDX.NE=1, 84 TLB H &g N —A~J62k TLB I
{24 CSR.TLBIDX.NE=0 i}, TLB HA 2N —/MF 4L TLB T,

TURTUE N TLB (947 # /& CSR.TLBIDX ) Index I {E 5 & (1. EARFXT R ELNTE 2 F TLBSRCH
E2 kT TLB R SHME R TR, 4R iR IUE 25 N STLB HJ, {H/& CSR.TLBIDX Y Index
f){E A1 CSR.TLBEHI H'[f) VPPN, CSR.TLBIDX.PS X [H] & EF &, NALHEZR 4T WA E

4.2.4.4TLBFILL
B tbfill

X A4S RS LVZ 57 R TEO0 T, TLBFILL 454 # DhfgsE o

TLBFILL #§4-# TLB AH2% CSR H FT A7 19 BT R W5 SIS TLB H o BN TR W5 ok B T
CSR.TLBEHI, CSR.TLBELOO. CSR.TLBELO1 1 CSR.TLBIDX.PS. # It} CSR.TLBRERA IsSTLBR=1, E4b
T TLB EIAFIAMEF R, 84 TLB H S 2N — M0 (B TLB W E il 1) o SRTE, M
EE CSR.TLBIDX.NE v f{{f . MEAT 415 CSR.TLBIDX.NE=1, AF4 TLB FF &4 AN —ANJER TLB Ti; 1024
CSR.TLBIDX.NE=0 i, TLB H1A 2PN —AFH 2 TLB Ji,

TURWUENI , E e R BIE N TURI TR/ R TR E 2 5 N STLB it MTLB ., 4 #E N 1) TR I

TR/ STLB FiTfic & 19 7R/ ( CSR.STLBPS ) AHSFEIPIEHIE N STLB, 75 NP HIHN MTLB, TR I IR
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ANE| STLB HW—#, s BIHAE] MTLB f9WE— 30, 2 i AE PFREHLIE PR o

4.2.4.5TLBCLR
5410 tibelr

R4 TLB #H2% CSR HME B G TLB H N %Y, LAZERF TLB 5 A7 2 (B TR AR 1) — 8k . X HLAA H
KSEILVZ ¥R I HL R, TLBCLR 484 (ShEEE .

4 CSR.TLBIDX.Index % 7f MTLB {5 [H P (K T-5 T STLB Wi)KS, $#417 TLBCLR, ¥ MTLB it
G=0 H. ASID %1 CSR.ASID.ASID ) 7T R I b o

24 CSR.TLBIDX.Index V% 7£ STLB & Bl 4 (/T STLB Wi %) Af, #4T — 2% TLBCLR, ¥ STLB H i
CSR.TLBIDX.Index {57 Fir 487~ B I8 — 4 T A % H 4 T G=0 H. ASID %% T~ CSR.ASID.ASID [ T R I To 344

4.2.4.6 TLBFLUSH
R tibflush

HR4E TLB A< CSR M5 EJERL TLB %Y, DA4EFRF TLB 5 A7 2 TR — 8k, XHEAH
R LVZ PO, TLBFLUSH 454 I AEE Mo

4 CSR.TLBIDX.Index 74 7E MTLB {u [ (K T-55 T STLB W&, 447 TLBFLUSH, ¥4 MTLB H1fTH
TUERITG 8 HL

24 CSR.TLBIDX.Index V% 7£ STLB i Bl 4 (/N T- STLB i ¥0) A, 4447 —%% TLBFLUSH, ¥ STLB ' Hi
CSR.TLBIDX.Index A T4 7% B I8 — 2 o BT 6 Hh Y TR UG 2804+

4.2.4.7INVTLB
A& invtlb op, fj, rk

INVTLB $54 F T 702 TLB H 1 A2, LA4ERE TLB 5 P A7 2 18] TUREHE I — S50 o 1 25 R S LVZ
P RMMEG T, INVILB 82 IR E Lo
G4 M = AR, op A& 5 HRASSERIEL, A TR /RIRIEIA,
B PFAEER 1 (O[9:01hiAFUTC ZURAE T R 1) ASID (55 (BN “FFf7#sdE @ ASID”) , HA AR AUH
0. 4 op FTHE/NAOERME R ASID B, SO 277788 1j BN 10,
AR ok P T AR RARAE TR R B B (Bl “T 8RR VA” ) o 4 op AT R
BAEAT BB ELE SR, SR A 2 A 2 ok BN 10,
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% op XN HIERIEUT N RN, RIERTHILE op W& B 5 201 4h
op ¥

0x0 TH R PTA TUR T,

0xl TERRPTA TUR I, I HRIERCR S op=0 82—,

0x2 THIRFTE C=1 LRI,

0x3 THRFTE G=0 IR,

Ox4 HBRITA G=0, H ASID 55 T2 ffath & ASID H 73R I,

0x5 TEBE G=0, H ASID Z= T2 785352 ASID, H VA ZET 2 (E8845E VA IR,
0x6 TG ITE G=1 8 ASID 4 T- 27 /72545 .2 ASID, H VA ST 27fE8sd5E VA I TI R,

4.2. 5 REAREHES

4.2.5.1LDDIR
54120 Iddir rd, 1j, level

LDDIR 484 H T 7E 5 T3l [ ik 72 v H s i i ]

LDDIR 454 H1 1) 8 HuRr L BIEL level HI T4 78 2 BT D5 [0] () 2 W — R 0T 3R , level=1 %% CSR.PWCL H1 1]
Dirl, level=2 X% CSRPWCL H'f#] Dir2, level=3 Xf% CSR.PWCH ' [f] Dir3, level=4 )% CSR.PWCH H (1]
Dir4,

Wi A A7 o EB[610L 2 0, KWL I8 H 2747 45 1j BUMEZ5H level JRITRM AL (05 s bk, e
5L F 01T LDDIR 454>, 2 R4E M aTA A TLB S HE VI3 level TSR, HUnl F —HRTTR 4L,
BNEEA AR od Fo R, level RITRM T —RIVRHFAIR T level-1 HTTK,

INAIE A AR o BOEE16100 2 1, WML H &5 A7 8 o BU(E 2 — A KT (HugePage ) HYTURI, i
U, ARARIE AR A o US4 13105 T 0, TR IIZ K DT TR I AN H Xk 2R — 2R TR i ARad
VU L B8 A 7 A7 48 o (R [14: 131085 4008 level [ 1:0]/5 PR 5 N B30 A A7 4748 od ™75 QnJFLIM I 27 A7 4%

1j ER[14: 13100 AN SET 0, TR BHIZ K DT DU I LR N EEXT R WR— R DUR AR, s 0 T 1 F 27 4745 1
TR {E 4% S N B A A7 A7 4 rd T

4.2.5.2LDPTE
54 1%::  Idpte ri, seq

LDPTE 154 H T ZE 814 70 il i i F2 A ORI 1 7]

LDPTE 45 4 ' 1 57 B #% seq A 48 75 U7 [n] 0 (8 B0 00 36 02 A7 80 00 o 5 [l 48 2 T 25 B e BN
CSR.TLBRELOO, /5[] &1 £ U1 B 25 44 4% 5 N\ CSR.TLBRELOI o

LGNSRl A AERR 1 (ER[610AE 0, KEHULAS rj A2 PTE AP — R IR FEHE A b IX PR
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it FP04T LDPTE 54>, £R4E M4aT4b3 ) TLB EIHMbE 5 [W] PTE U3, HUE TR IV H 5 N FIXT N
CSR H,

WASE A AR o BEEI6100 2 1, REAILE o PN AR — KT (HugePage ) TURIL, HIEHLT,
W AR o (M4 B — AR n, RS R — N REE n ROUR IR TURIT, 410 754227 1
) (B 40 PSR 24 T DU R I U5 5 N X 1 [ CSR

4.2.6 HERMES

4.2.6.1ERTN
B2 ertn

ERTN 454 H T Ml S b B 1]

IR AL B 5] 4152 Debug 5141, K CSR.DBG H1(#) DS {71 0, [FIET#kF: %] CSR.DERA JIT 4775 1) i ik
AETT IR

NS AL P B A1 Debug B4 2 S E B AN, RIS N E) PPLV . PIE. PWE %55 B i £
CSR.CRMD H,  [m] i ik 380 5] S i 0f 82 F ik [m] st g1k A0 T G HX AR

U SR AL FE (1945 AP & Error 25146, 14M%ER ) PPLV . PIE 1 PWE 1% Bk H T CSRMERRCTL, |4
X [F)IR B4 SR H T CSRMERRERA, BRib 24, Error 286 #MAZH CSRMERRCTL H' ) PDA. PPG.
PDCAF. PDCAM {7 2 5 ¥7 %] CSR.CRMD H,

WP AR 1 4 TLB EEFIAh, Bil4h%d Bl PPLV . PIE 1 PWE {5 E % 5 T CSR.TLBRSAVE, #i
HRXE L IR Bl HE R H T CSRTLBRERA, BRI 2 4b, iBZ2K CSR.CRMD H1 i) DA {ii& 0. PG fi# 1.

QR T AL PR S8 AS S Debug 5144 . Error 25141 TLB BEIFFIS1, 54 51485 L) PPLV . PIE 1 PWE
G KH T CSRPRMD, fil#hx SR [E] k% H T CSR.ERA.,

AT ERTN 484-8F, Wi CSR.LLBCTL /) KLO fiANSET 1, P LLbit & 0, 750 LLbit AMEEL,

4.2.6.2DBCL
B4 dbcel code

4T DBCL 541 37 Bl ik N iR =K,

4.2.6.3IDLE
B idle level

T IDLE 1545, ABEARR0RH 5 IR BUR BENSEARIRES, B Wi SR ol R A M IEARZS He
Wl je, ALPREHZAITIOS 454622 IDLE ZJE IR — 55462 .

87 REHREEARGBERAR

Loongson Technology Corporation Limited






Fein izl

LOONGSON TECHNOLOGY BEUSEFM B— 3R

5 FFHEEIE

5.1 4Bt kit %2 5]

WA B R 2S (A G . 0~2PALEN.

£ LA32 2244~ , PALEN i FJ2 /MR 36 B IERE%, i Seal phoe BRI, 5 2 U0 32,
TE LA64 2245, PALEN ¥ b2 — DA 60 MiEEE, el o HAIRIIME.

RG] Ul CPUCFG 132 HURC 27 0x1 ) PALEN 3R A2 PALEN (B A .

5.2 (Bt =S 8 5 itk EE R

T 5L AU bk s (R Gt PR . 3T PLVO R UG, LA32 2244 T R4t bk 25 | K /Ny 232 %
LAG4 Z2A4 N KA hE 28 (8] K /N Ry 264 2747, AL T LA64 ZEAERIE, 264 2745 K/ oLt ik =3 i) T AN 4

EVER, AT AUCAAAE — S B 25 o Bk i R AR 1k 2 1) 5 b ik AR B SR AR O, 2 ok
S5G Hh hE e R s AT A2

oA ) MMU SCRF PPz St ik 0 AR 2 et ik SR A R i b ik AR =X

24 CSR.CRMD fJ DA=1 H PG=0 i}, AbHEZZA MMU 4T B BIRA R, e X P U R
PR bk BRON B 5 TR A (D [PALEN-1:0107. (A4 0) , BRAEEARSHI R 7 HE R/ 908 =1
JE S H BRI ] AR S AN RO bk A5 A1 A Y . ALBRER B LA R N Rk bk
B,

¥4 CSR.CRMD [f) DA=0 H PG=1 i}, AFEEZI MMU AT Wit bk B, Bk ook B et
Mot B (AR “ BB AE” ) FO DTSR B i BRI (AR “TURMLGHER” ) b, B
Mo RR A e e RE 5 T IR B MU B EAT IR, TOIAE T o AR IR ORI T B . AR B
WML B TE BTG E 5.2.1 T, AR TURGHEX I FF 40U G F 5.4 TTNA . X B E A LA64
YR, SR TR M SR, R A Bk s () AR A R A i R AU B [63: VALEN v 4 2 5
[VALEN-111248[A], BI[VALEN-112 ERIFTA AR AT S8, SRRk ibitsE (ADE) #ilsh, SRTMAEE
BB, AN TR A TIX A ARV A PR A

5.2.1 EfEmghit iR

AL BRERAZ ) MMU Ab T WU b A T, s m DA o P B ST 5 AL 58 S R 5 b i ) 2
G BEIEMLGTECE S O3 EA YA, TR AT [R B T EUGE R load/store #4E, 5PN AUH T
load/store £/,

KRG E I E CSR.DMWO~CSR.DMW3 27 f7- 82K 73 7 5 B DA BRI OB 2 . A% LR T

HhbEEE S, AT DARC B i AR A SR G N Al A, DA S bV 7692 0 1 i U A7 R A O A7 6
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ViR 2RAL,

£ LAG64 BER N, B — > B HE GG B0 1] ARG & — A 2PALEN 295 [ g K/ R A0 25 ] o 24 it
by AN 2R A L T TN, A E b A B RS T R Mtk P [PALEN-1:0107 o iy 5 7 7 U -
o btk fi = 4 AL ([63:60107 ) SCEE 1175 /77 1Y) VSEG B SE,  H 4 BT Rr A SE e 1 B0 B 1 P e
7o

ISR, 7F PALEN T 48 (U500 T, LK DMWO fii 4 0x9000000000000011, 4 7E PLVO %%
T, 0x9000000000000000 ~ 0x9000FFFFFFFFFFFF X B Ji A% 75 TU LS A 3 AN 63k 1 1 kb 2 (1), R4 ke
55 SIHFE L hE 23 ] 0x0 ~ OXFFFFFFFFFFFF |, HAZM#15 ) 28 A2 — SO 22471

FELA32 BER N, A5 — N BB GC B 1) AR & — A 229 5275 [ 8 K/ i ol ik 25 (), 224 6 ik
iy P AN AT 2 B SR N, L bl S T hE (Y [28:01 S e Az A 1 BT )
Pk L. A b RIWT T R B R Rem 3 60 ([31:29167 ) S5FCE % 137 as A [31:291405%, H4
AR A S e 1 B R e 1r

AR, 1B DMWO B 0x80000011, HABATE PLVO 2%, 0x80000000 ~ Ox9FFFFFFF X Ex
Tl T % A0 ke 5 2 A9 B M 1k 45 6] OxO ~ Ox 1FFFFFFF |, HAF 55 2R AR — SO A7 1 .

5.2.2 LA64 TR 32 (it &=

4 LA32 B84 LR 0 — BERITE 52 LAG4 ZEA AL BEES Hiz ATy, N T IRISARIR IS IT45 R, &
R A i B ik B B TR R AL FE , S A2 LAG4 B R BT A Y 32 Az kAR R s 24 CSRMISC
H) VA32L1/VA32L2/VA32L3 #& M 1 i, i2177E PLVI/PLV2/PLV3 % N 8wt A 32 itk =E 17,
WA U5 AF (& R I UIAE ) MEHBIEAG 32 A F 4 R 2 64 72 S W EAE i 470 Mgk, 177 H. BL. JIRL
A1 PCADD 2484t 22 45 MK 32 MifF 59 R 2 64 (/GBS mI B 45 A A7 de .

5.2.3 LA64 2T RIE 4R

AT AR N 7 6 kD TUR AL, LAG4 QA IR F (T — Ff e b ik 4 A 5. 5 R SR 1
CSR.RVACFG %7 {77t ' () RDVA BCE Ay 1~8 g —AMARS, BT b bk B R R 40t ik ) A7 2 (oo 4% R
(VALEN-RDVA)IX 4 Z N RALHE, I, £—7% VALEN=48 [J4LHEEE I, 245 RDVA FlE Jy 8 B, &ikiil
[¥[63:401 1 75 /2 S 31N I FF 59 e

5.3 FFiifinE) 3R

WIRTSC 2.7 WRTR, AR TR =MD SRR, iR 382 4F ( Coherent Cached, H#K
CC) . 58/74EZAF ( Strongly-ordered UnCached, fi#FK SUC ) F155/7dEZAF ( Weakly-ordered UnCached, %]
mrwuc) .

AL AL MMU AL T B IR A O, AT HUER B9 47 #7717 26 2 i CSR.CRMD.DATF #R5E, Jir
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A load/store #EAFE 14717 1] 28 8L H1 CSR.CRMD.DATM it 5E .

AL FREEAZ MMU AL T WU kB R, 76 U7 5] 2R AL A8 12 40 9 A L o an R IGHE B load/store
AR AR 1 11k Vi 7E AN BRI T 1 b, IR 4 % HHE B load/store 45 AF (147 it 15 1] S8 2L b JiC ¥ i 7T L1 1Y
CSR ZF 745 T () MAT $skpe iz . anFHUHE 58 load/store L BEIELL TT 3R 58 OBt , 82 A7 it 1 ) 28780 e DT 3%
T ) MAT 38R 5E

TRTEMRFE LN, AA s P R BR A 1) € SR, 292 0—3RFAEgefr, 1— B4
ff, 2—9FARSAE, 3—RHE.

5.4 IR FiEEIE

MR AR AT, B TR AR BN IR L Ak 2 A, HORETA Gk AR L A L TR
WG 58 R S kA . TLB V9 ARER 25 tP AT AR R ZETURAG B0 — DRI 2247, T me s o bk
FEAR T YR AT load/store A4 (1 i S ik e it 72

5.4.1TLB BY4AR%H

JeHH N TLB 43 WA B3, — AN B AT 2 I DU /IR [A] () B — BUK /)y TLB( Singular-Page-Size TLB,
fAIFK STLB ) , I3 — /& SCHAN A I 51K/ AT PLAS R 2 5 UK/ TLB ( Multiple-Page-Size TLB, & #K
MTLB) .

TUR/NS STLB AITHC & 09 TR /M TR AR TS EN MTLB,  FHSEILU e, AL e s AR

1 e e bk 45 #2 . STLB A1 MTLB [F]If 2r 4k, AHRIHE, 2R 55 fRIEA 2> B MTLB 1 STLB [A]
Bf i PO, S AL B ERAT A AT AL

MTLB K H 2B &R R NALUE A, STLB R 2 BAARBKIALUE A, X T STLB, A H AT 2INDEX
4, HECEMTURANK 2P 7145, AR STLB Myt fErdr, J&K e bk A [PS+INDEX:PS+ 111 1E N
FIE AR50 25 B A5 2

5.4.2 TLB R

STLB A1 MTLB & Iis XA —5, XU T MTLB FARI A & TUR/ME S, 11 STLB KA
J& [ — TR/ T L TLB R I AN i 5 B H S AP I 0 R /ME B o X T STLB ki, HAF I TR I TR/
& R G B 7E CSR.STLBPS #1745 1 PS 15,

B TLB RI R anE 54 Fon, GEPM5: HEER S B A4 03
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| VPPN PS G ASID E |
| PPNO [reLvo| PLvo | MATO [Nxo[NRo[ Do [vol
| PPN1 [RpLva| pLvi | maTL [nxafnryf D1 Vi

92

51 TLB &g

TLB # I b B35 o0 A0 45

K2
X4

R
L

R
L

K2
X4

K2
X4

FHHERLE), 1 W, N 1 FoRFIFE TLB RIESS, n[ S5 AL,

Hu bk 23 BRI (ASID), 10 ok, Huhibas (albR iR T IX 0 AN [ HERE o 0 [ RE R MR bk, ik S EFE 1)
Hob i 2 BAS TLB Frits kI PERe i Jc . #E R G A BERE /3 liCHE— () ASID, TLB 7EMEAT &4
WFER T LEXEEE B — Bk, IEFHEE X ASID 5 5.,

PR ENLG), 1 HFF, %A 1B, BB EIT ASID &8 —BER &, MIRE RS T &
TE AT BERE (] 3L 2 [ — B AU A, ATRARE TLB BURTUT 1) G A& A 1,

TUR/NPS), 6 buHE, XAE MTLB i B, AT 488 % DRI AR O TUR /DN . BB 2 TR/ 2
HIFAREL. BIXTT 16KB K/ TT, PS=14,

JEXLTTE(VPPN), (VALEN-13)LUAHF, FEIRAEM T, R — AN TURIUFI T ARAR I — X 2B AR 2 T1 R
S5, FTLL TLB TR A1 U5 102 RGP BTS2 AZ, BIUE DTS I BAR LA 75 Z AR
7 TLB 1, &48 TLB B 7EARTE Bl A $6 i 015 1 S MR e e B 47 B0 TUL AR LS TU M) B 4%
5 B

LI BL AR A A — M T BT TR B ARG R, & D IR E R A

R
L

K2
X4

K2
X4

K2
L X4

K2

K2
X4

K2
X4

R
<

ARV, 1EHHF. 1 RINZTTRIUEA 200 HAZ VIR 1

HEAZ(D), 1 HHE, 1 RR1Z TR IIH B B b 4k G A O A I

ARAEEALNR), 1 S, A 1 RN Z TR I FAE bk 25 7] AR RVFRAT load B1E . &% L E
MAE LAG4 BERH R,

AATHPATHLNX), 1 HFE. 1 RRZ TR IATE ML ZS 7] AR RVFBATEHEBRIE o 1238 M E
MAE LA64 B2

FA#VIIR EBL(MAT), 2 boAF, 3% AE 1% DUR T ik 23 7] B0 B E AR VT TR 2R . &K
EEAES XK 5.3 75,

FAAUEZR (PLV ) |, 2 bUAE, X DURBIX AR EE D . 24 RPLV=0 B}, % 00R I 0] DLRATATREAL
SGERAMET PLV INFRFVIIR]; 24 RPLV=1 I, Z TR ] DA R SRR 5E T PLV AR 25 10],
ZORFEREERAERE (RPLV) |, 1 R, DURIIE SO R R A S A FE P U 0] (2 i . 1B 2
& L PLV PN ZEHINE TE LA64 246 T

PIEL 75 (PPN), (PALEN-12)LUFF. 4 TUR/NAT 4KB WEHE, TLB AT/ 1) PPN [[PS-1:12]
fin] LR AR RAE.
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5.4.3TLB By &=

JEZER TR TLB WYE RS R AETT ) TAE o AEARZA TS 1.0x iRAS, TLB EIHLL K TLB 5 N A7 1T
R Z (A1) — B ARG 75 4 A0 B 1E 3 2 52

5.4.3.1TLB 18X 515b

TLB BEAT iz SE bk 4 A2 A O B 3h 78 i, B2 24 TLB WA ILFECIT, i )R DL IC(E TR G2
SRR, TR EMRGIS, CHEERRNZBERERT, B DA, X TLB N
BEATHEY, BOMFR P AT EVEMEIR G B OE . ek 5 TLB B HA S HIBI AN G -

K2
X4

K2
X4

K2
X4

K2

K2
X4

K2
X4

K2
X4

K2

TLB HIEGISL: MU EAER LR TLB h & 4R G UCEC IR, il & %140, A0 R Sk
17 TLB B3 TAE . ZBIIMAA B FIS N 1 L B 1 T 45 514 B 1) CSR LA Je—E N7 (1)
TLB j[a]4% 11 CSR, &M &GS S VAR BB A A PR R i e . TLB B34 A1 N 1 [F]
i, i E2 E 308 CSR.CRMD (9 DA #28 1, PG B8 0, B E SN E BB A, M i
% TLB HE G SMEFEFE T B 5 F X fil & TLB EIGISL, IR SN IR RS E . A TIX
4> TLB EIEFI SN N S5 BT 1) CSR MH eG4 n] % CSR, TLB B IEAGISMEN B [F i, il 4
4> E 5% CSR.TLBRERA ISTLBR ' 1.

load FEVETLICREBISN : load FRVERHEHLIEAE TLB Hr3k F] 7 DLEC (L DLA TR M V=0, Wik
ZAA

store #AETUICRBI S : store FVE R MEHLEEE TLB 46 £ T VCECI0{H /& DL EC TR I V=0, K%
ZA

BUR B E T B A : BG4 E 0 e btk 76 TLB 4% 1 7 DCEC I VLA TR I V=0, Bl %
ZhIAh,

TUREBUERAS G IPISL . Vifr B e /e TUB Fh 3R 3] 7 ULEC H V=1 B30, (ER Vi Tn] AR A 45
RAGI, B AL BTN o FAGERAG AR, 1% TR I RPLV=0 H. CSR.CRMD.PLV {f X
F LM PLV; 502 1% TR I RPLV=1 H. CSR.CRMD.PLV A% T 5 &3 1 (1) PLV,
TSI SN store HAERIREHIIEAE TLB 421 TUCES, H v=1, HAREERA M, (A2 1%
KT D A0, KR iZBIIN

TR S . load #RAEM MM EEAE TLB 463 TULEC, H v=1, HFERERERI, H21%
TURIG NR A0 1, Ffid &% 615b,

TATTHATEISN . BERHIER B EETE TLB 48 TIULES, H v=1, HAMGEREHMD, A2
ZIURI) NX Ay 1, Ffil iz piob,

5.4.3.2TLB #HXk515%
TLB AR 454 F 2 4 TLB Efk . 3. 5. JoREESRME, M T T TLB M7, B 5 — 28k
der . BARHE S E SRS EATM 424 15/ 425 THHNE.
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5.4.3.3TLB #8589 CSR

TLB AHC [ CSR #HR T g By =2, 55— T4k TLB HIHBISMEN F TLB 5 BT,
KT B TR, 55 =K A+ TLB HIHIS,

2 AHE:

% BADV

% TLBEHI

% TLBELOO

% TLBELOI

% TLBIDX

& ASID

% STLBPS

% PGDL

% PGDH

% PGD

¢ PWCL

¢ PWCH

% TLBRENTRY
4 TLBRERA

% TLBRBADV
% TLBREHI

% TLBRELOO
% TLBRELOI
% TLBRPRMD
% TLBRSAVE
iR CSR Ziffas 5 TLB BT, 1653 7.4 15 % CSR MITELHE o

5.4.3.4TLB H#1ia#
T B FE VAN B TLB R ERIAG4L , Lh s shB BO 8B H T “INVTLB 0, 10, r0” >R 58 AlIX — T BE

5.4.4 EF TLB RIECibit 3 ikid 52

XX T TLB Jr#EAT 1 6 S ik % 45 o FE EA T3 . T a1 AR 3% XN AR 19 %6 25 STLB 57 MTLB
I RO IR T8, AL PR a4 ST n] DA [R] B XT STLB A1 MTLB 47T A4k .
# va: fRicRE L
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# mem_type: VifAHR1EIA!, FETCH RINEHAE, LOAD i load #ff:, STORE J¢ store ##{F
# plv: YRS, W CSR.CRMD.PLV {i

# pa: Fei)n PR hE

# mat: FERSE TSR VIR I

# VALEN: JEHuhEA 05

# PALEN: YJPELHHE A 200 5L

# STLBII[]: STLBIN][M]#/ R STLB 4§ N #55 M Il

# STLB_WAY: STLB 1%k

# STLB_INDEX: STLB % —B&2HEUW 2 AR5, W4 %47 2STLB_INDEX 4
# MTLB[]: MTLB[N]#/~ MTLB [J55 N il

# MTLB_ENTRIES: MTLB F5ii

# K STLB
stlb_found = 0
stlb_ps = CSR.STLBPS.PS
stlb_idx = va[stlb_ps+STLB_INDEX:stlb_ps+1]
for way in range (STLB_WAY) :
if (STLB[way] [stlb_idx].E==1) and
((STLB[way] [stlb_idx].G==1) or (STLB[way][stlb_idx].ASID==CSR.ASID.ASID))
and
(STLB[way] [stlb_idx] .VPPN[VALEN-1:stlb_ps+l]==va[VALEN-1:stlb_ps+1])
if (stlb_found==0)
stlb_found = 1
if (valstlb_ps]==0)
sfound_v = STLB[way] [stlb_idx] .VO0
sfound_d = STLB[way] [stlb_idx].DO
sfound_nr = STLB[way] [stlb_idx] .NRO
sfound_nx = STLB[way] [stlb_idx] .NXO0
sfound_mat = STLB[way] [stlb_idx] .MATO
sfound_plv = STLB[way] [stlb_idx].PLVO
sfound_rplv = STLB[way] [stlb_idx] .RPLVO
sfound_ppn = STLB[way] [stlb_idx] .PPNO
else :
sfound_v = STLB[way] [stlb_idx] .Vl
sfound_d = STLB[way] [stlb_idx].D1
sfound_nr = STLB[way] [stlb_idx].NR1
sfound_nx = STLB[way] [stlb_idx] .NX1
sfound_mat = STLB[way] [stlb_idx].MAT1
sfound_plv = STLB[way] [stlb_idx].PLV1
sfound_rplv = STLB[way] [stlb_idx] .RPLV1
sfound_ppn = STLB[way] [stlb_idx] .PPN1

else :

# Bl i, PSR TEURAE
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# 4k MTLB
mtlb_found = 0

for i in range (MTLB_ENTRIES)

if

(MTLB[i] .E==1)
((MTLB[i].

and

G==1) or

(MTLB[1] .ASID==CSR.ASID.ASID))

and

(MTLB[i] .VPPN[VALEN-1:MTLB[i] .PS+1]==va[VALEN-1: MTLB[i].PS+1])

if

(mtlb_found==0)

mtlb_found = 1

mfound_ps = MTLB[i].PS

if

mfound_v =

mfound_nr =

mfound_nx =

mfound_plv =

mfound_ppn =

mfound_rplv =

else

else:

mfound_v =

mfound_nr =

mfound_nx

mfound_plv =

(va[mfound_ps]==0)
MTLB[i].VO
mfound_d = MTLB[i].DO
MTLB[i] .NRO
MTLB[i] .NXO
mfound_mat = MTLB[1i].MATO
MTLB[i] .PLVO

MTLB[1i] .RPLVO

MTLB[i] .PPNO

MTLB[i] .V1
mfound_d = MTLB[i].D1
MTLB[i] .NR1

= MTLB[i] .NX1
mfound_mat = MTLB[1i].MAT1
MTLB[i] .PLV1
mfound_rplv = MTLB[i] .RPLV1
mfound_ppn = MTLB[i] .PPN1

sl Zminnp, PRSI TAPRAIE

if

(stlb_found==1)

and

(mtlb_found==1)

sl Zminnp, PRSI TAPRANIE

elif

found_v =

(stlb_found==1)

sfound_v

found_d = sfound_d

found_nr =

found_nx =

found_mat =

found_plv =

found_rplv

found_ppn =

found_ps =

96
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elif (mtlb_found==1)

found_v = mfound_v
found_d = mfound_d
found_nr = mfound_nr
found_nx = mfound_nx
found_mat = mfound_mat
found_plv = mfound_plv
found_rplv = mfound_rplv
found_ppn = mfound_ppn
found_ps = mfound_ps
else :
SignalException (TLBR) #4it TLB i 5p

if (found_v==0)

case mem_type :

FETCH : SignalException (PIF) #U R E OISR Sb
LOAD : SignalException (PIL) #1 load 545 GRS
STORE : SignalException (PIS) #3 store $E1ETIICELBISD
elif (mem_type==FETCH) and (found_nx==1)
SignalException (PNX) #RTA [T THISD
elif ((found_rplv==0) and (plv > found_plv)) or
((found_rplv==1) and (plv!= found_plv))
SignalException (PPI) #AR TR A S LA
elif (mem_type==LOAD) and (found_nr==1)
SignalException (PNR) #ETUAS AL D
elif (mem_type==STORE) and (found_d==0)
and ((plv==3) or (CSR.MISC[16+plv]==0)) : #RILSGRIFRADEAITG
SignalException (PME) #i s S sh

else :
pa = {found_ppn[PALEN-13:found_ps-12], val[found_ps-1:0]}
mat = found_mat

5.4.5 RIBH IS RITREGH

TGt /&% f LDDIR A1 LDPTE 54> S50 4 {4 T 3388 738 R T Rl [, T L 2 Rt R 4544
EFER, WE 52 Fw.
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— Dir4_base — Dir3_base — Dir2_base — Dirl_base — PTbase
|E (4Dird_width»| | Dir3_width [« [«—Dir2_width—»«—Dirl_width—»¢——PTwidth—»
TLB
2 [ L MX4 K s K] | BRe ® | R W X
\ I I I I
\

CSR.PGDH \

| |

| |

1 |

$ | |

CSR.PGDL | I
N |

|

|

|

|
|
|
|
|
|
|
t
|
|
|
|
N

XX4

XX3

k———-—---- T —_—_—_——_—_——_——_——_—_————

XX

XX2 X

XK1

52 IREHBEMIIFNSRAREH
el [ TR e T0UZ H 5% 42 J5) B 5% , Global Directory ))&l PGD 7% AR 4% 25 1f k2 b 1k (¥ 55 (VALEN-1)
PLRE . i 0 B, PGD >k H T CSRPGDL; 4i%fiviy 1 B, PGD >k H T CSR.PGDH. iXEREEA
TURE5F (VALEN-D FE AR
2% B FEITON GUR TR A% H R e 4 IC #E7E CSRPWCL H11 CSR.PWCH H,
TG /2 f# A LDDIR #1 LDPTE $i5 4 $EAT DU i [y i /2 {5 Y i R AT DUR M T, R IF 5 2 R T

1% U TR,
FA T TERIE A :
63 62 61 PALEN-1 12 8§ 7 6 54 32 1 0
RPLV [NX |NR PA[PALEN-1:12] W|P|G|MAT|PLV |D|V
RIRFTRIHE N :
63 62 61 PALEN-1 log,PageSize 12 8§ 7 6 54 32 1 0
RPLV |NX|NR PA[PALEN-1:logPageSize] G W| P |H|MAT|PLV |D |V

E IR TR AR A A, R SRR B A T SR IAEAR X B B Z DO (1) BRI
6 PR R TURIIFREA H, Oy 1 FRR LI i H R ISLbr EAFR T — DRI IR IE R (2) AR
TiH G ALAES 6 fn, TR IR G ALAES 12 i,

IR R 2 P R R A A ELARESL, B4k LDDIR . LDPTE 4§ 4 S0 {1 71 236 77 18 5 H 5)) 208 .
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R TR X E X “PT M W AN AR B TR BAAAE, DLOZTUR RIS, IXLfF
EHEARNEANS TLB LW, 5T 00 [ i AL PR A

H1 T TLB IR R T AA A AL, 0 T RO TR (A — ), Rl SR I A i A
#1f) LDPTE 454 20 RHARIE X 0T TURIUE & B s 20 thPTAS RGT T2 F (1 SUR U SN TLB v, filn, brifk
TR/INK 16KB, T 55— 2% K BT Ay K /NI 3l 32MB , B 0126 38 7 1 #4047 58 “LDPTE rj, 0 A1 “LDPTE
1j, 1”7 645, TLB HUE AP 16MB TUR/NATURIT, RO TC T ReR T 1

K J97E TLB HEGI4N (TLBR ) ALPRIE R bt bk et 2 40 T~ BB, BT LA PGD LA SN A7
TR B SR e BT B 1 ok 06 25 P B

SRR ARGFRAS
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6 BlShShH

6.1 Zrhl

JERR SRR W R B R B PR R OB K, Hrp e rp W e TSI R R R, TR R el iR
LB RWE, RAEL P WA B AP AN PR LR TG

6.1.1 Lk h iR

TR BEAE T RN B g AL AR AT IC o 13 AN, A3l 1 MR (TPT) |, 1 AN i e s (TI),
1 AMERE M 20 P (PMIT) , 8 AMEE BT (HWIO~HWI7) , 2 MR (SWIO~SWIL) . Frf 2k
T RS PP, HLAR R s TR AL

AZ 18] BT ) vh BT R N Ok BT AZ SN TR IR g, HARAL BR AR A R FEIC SR AE CSRESTATIS[12]f,

S B g T 1 TR TR R BT A% A A IR e B . A TE R R B R T B A A O fE R, i TR
B, T I E I R P I AL B PEA% SR A IC S AE CSRESTATIS[ 1111 o 175 B a2 I 25 b W7 75 S 4 001k 1)
CSR.TICLR ZFf# 1) TS 1 SR8,

PEREVHECAR i W00 T BT Ok B TR NI VERE T AR o AR W AR TS PR R T AR T EL
E 16310 1 B, % BT 4 bl B kS, B RS 5 00 1k AR T BOER R BT B A PR 2R AR B D SR AE
CSR.ESTAT.IS[10]. VEBRIERETHEUARAE b W 75 20K SRS I 0 I8 AP RE T 8 1 2B (6312 O 0, B0
KPR PERETH RS I T T g

B e T R BT R T AL PR A AZ AN, H B ORI A AN BT P A% . 8 AN BT HWI[7:01 8%
AL #8 A% K FEIC S TE CSR.ESTAT.IS[9:2]117 .

BT R BT IR OR B T ACBRRRAZ N, SKMRE LD CSR $54 % CSREESTAT.IS[1:015 1 U &KW, 5

O DI BRAK BT

HHWT7E CSR.ESTAT.IS 38 410 S O B A R SHE PR 85 (Int Number ) . SWIO I 5%ETF 0,
SWII [ 54 1, - , IPI R 55T 12,
6.1.2 &P Ei KR

[ — e 1] Z2 A~ H B (4 ] 1R ] 52 P S 3 bLa] TR S o e e ol . (R TPT O S Rt
TIIRZ, , SWIO B S R EAK -

6.1.3 Z&HETA O

(T AT B PR 4 T DUR RG24 P — R SAEAT AT, TR e T N 1050 0 1
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NEHHERIN . AR mEISN DR ERIE2E 6.2.1 WHINA . [TEAZRARE, EiHEA DM
HER, A R AT I B ) TS 0 | 64, BT O 5 T SWIO X R FIAM5 A 64, 15 HhlkT SWII
XFR IS I 65, oo . PABEIHE

6.1.4 4hIE B - 1 4% P TR L BRI 72

F o W R S T BT S W AL B S SR BE S CSR.ESTATLIS S, X 2645 B 5 %410 & 7 CSR.ECFG.LIE
SR R R A BB AR EAR L S , A3 —AN 13 AL A int_vec, 4 CSR.CRMD.IE=1 H. int_vec /434 0
B, AFRESCN T B0 B T, TR MBATIAR A R B — 4484, B HAR I b —FRRRER 5] 51
— i Bilst,

B J5 AL PR 2R A R A AL B FE 5 5 G A AL B FE —HE, WS 6.2.3 TTHIIA A,

6.2 5B Pl

6.2.1 H SRl R

T ZEAL rh AR AN B B AL BE ER A% NI AT IC 3 256 AN R T, n] LA O Ab HR g A% S N 1T B AL A ]
W AN SRR T, — AL BEEEAZ P CSR.MSGISO~CSR.MSGIS3 P4~ 64 fif] CSR K iKics% T M 0 ~ 255
SIHE WA R, BN ERERAZ AT 256 AN S 0 BRI B LB, IR N R TR S
el BRI H P 0 LRI OG5 2

6.2.2 jH Bt R

T BEA A B RAL IR EAL N 256 MH R Wi 2[RRI [E e 20, il S5 BRIt e i, BI%E 255
SIHERW SR, 5 254 SIEE Rk, e , 50 STHE W S Bk

TEAN I8 58 A0 PR AR A% P9 ES I ST B b W AT AR S RO TH B B e R S RTTERME (32 % AE
CSR.MSGIE.PT 8 ) B, A A] el fifi {4 g — PRt Bk i B b Wi oK

M —ANREFEZS R P R A AR T R P BT SR AR W SR, TR R W R B S e Tk R
Ko

6.2.3 HEHMAR

PrA SRR — A, KRNI AN RS" 524 lr—%, >kH T CSREENTRY,
HAPRA TR “TUA RS " 2T 2(CSRECGVS2) « 78 (0x4E )
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6.2.4 5 SR B b TR 72

2 P W 1 B E AL PRER AL S, AL PR AR AL AR A b Ik SR A CSR.MSGISO~CSR.MSGIS3
B BRSO E Y 1, IR D9E R W rIc . BlJE AL BEEHZ A Bl B Wrs MK T-H B A Wi et 5
P TBRAE (I2%AE CSRMSGIE.PT 38 ) i 2 b b Bk ok th O S b i 19 — A, B H O B P i 590 &4
CSR.MSGIR.IntNum 3, [Al#f ¥ CSR.MSGIR.Null /i 0 ¥ CSR.ESTAT.MsgInt {v & 1, Lt Fe A S
Pk T B B T B K . 24 CSR.ESTAT.MsgInt £ 24 1 B, X AEH it 4 5 v i 8 it CSR.CRMD.IE J5# it
WPk I B A S g K .

7£ CSR.ESTAT.MsgInt i 0y 1 BIfENL T, 578K F 2 HL CSRMSGIR 25 {745, WA F2 H sl 4 4 mirid &
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PLV3 FrA SR T, REZEH RDTIME 28464, MiZNAi 8 1B, PLV3 FrA SR T HUT
7 DRDTL3 RW
RDTIME 28484 ¥ fil&k 48 2 FRAL E A5 B4 (IPE)
8 0 RO | fR8EHEL, R E 0, HEMA ok 2 HAE,
s RERRERRHERAR
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{72 2FE ®5 ETipuy
PLVI # AU T, S5 R VF R e et A 808 . 2% 000 1 F, PLVI SR T
9 RPCNTLI RW | {#i/] CSRRD #5415 04T — C SCBLAO R G 115088 PONT R4 fil & 5 S REAU S 048151 S
(IPE) ,
PLV2 ¥R S, BE VR EGR I RE T3 8s . M%7y 1 i, PLV2 HAUEE4R
10 RPCNTL2 RW | F{#H CSRRD &4 V5 [M{T— B SEHLAY L RETTH B0 RS PONT A 2 fid &+ A 45 AU J 91
b (IPE) &
PLV3 HAUSER T, B& AVFRMEEBGRIEAE T 58S, Mi%00 0 1 1), PLV3 HAUEEL
il RPCNTL3 RW | f#H CSRRD #§4 15 [0{T— B SCHLAHERE T EU A PCNT A 2 fil &+ 2 F R AL S 5 151
A (IPE)

PLVO FPALSER T, RS X VFARXS SF IR & load/store 154 HEATARX A, M1
FORUEATRLA, AR 0 figh Aty kR SR LA
L ALCLO RW | ALY A 5 0 S 4RI e E ) 5 load/store 45 4 Mtk IR PR A RIS [, 750

ZALHBRE D 1o

PLVURRRUEEZL S, S0 SLVFARRS FF (AR & load/store $54 "HEATARXS SFARE . M 1
FORVEATRLAT, AR i 0 figh Aty R SR LA

13 ALCL1 RW
AN 24 1 1 S S R e 1) 5 load/store 5 A HuhEIEXS FF A A AR S 1), 750
AL BRE D 1,
PLV2 FPALSER T, 25X VPR FF IR & load/store 454 '#EATARXI P4, 1
4 ALCL W FORUEATRLA, AR 0 figh Aty kR SR LA
LA 24 1 1 S S R e 1) 5 load/store 5 A HuhEIEXS S5 A A AR S 1), 750
ZALHABRE D 1,
PLV3 FRRLE T, RS XE FeVFARXS SR IR R & load/store 154 ' #EATAEXT FFAG L. 0 1
s ALCL3 - FORHEATIOA, QSR B 0 g At kR S 1A
AN 24 1 1 S S R £ 1) 5 load/store 5 A HuhEIEXS S5 A A AR S 1), 750
ZALHBRE 1o
y DWPLO - PLVO $FALSEZL T, 2 2R1E TLB e SR FE o TUR IS e VF LUK A, 241%
B 1S, store $5-4 BIAET ] — A D=0 fY JTR I A 2 il A TUE B 51
; WRLL o PLVI #2545 1L TLB MESCH BRI A2 DUR TS eV LR A . 241%
R 1R, store $i54 BIMEE DS ] — > D=0 ) ORI A 22 fid & T 1 51
5 DWPLY - PLV2 $FALGEZR T, 25 2R1E TLB e S IR fE o TR IS e VP AL AR A, 1%
R 1R, store $i54 BIMEE DS ] — > D=0 ) TUR B A 22 fid & TS 51
3119 0 RO | fREAMEL BRI O, HEMA RV HAE.

1 2 B0 I 48 47 « LDIX].{H[U/W[U)/D} . ST[X].{H/W/D} . LDPTR.{W/D} . STPTR.{W/D} . FLD[X].{S/D} . FST[X].{S/D} . LDPTE. LDDIR .
IOCSRRD.{H/W/D}. IOCSRWR.{H/W/D}.
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EFRRSETM & R

7.4.5BI5MEEE (ECFG)

A T AN B BN 1SR 5B S 75 P B ) SR R A RE AL

* 76 PIINEBEFFREN

fir BT By ik
20 E - SRR RESL, SR XLERER T W REAL S CSR.ESTAT 1 IS SRk 19 13
W ——Xd Rz, Al — A W
15:13 0 RO | fREESE, R 0, FAKEEA foifr s 2s HoAl,
FCEBISMAN TN TR TRIBE . 24 VS=0 BF, AT BISMAI BTN st bk [ — A 24
e s - VSI=0 B, S BISMRT R  [8] AN T bk [ BE 2 2V 46464
N TLB ISR SR AN BSE N T3 dE AT LA 2 I BIAR N TS SZ VS
A
3119 0 RO | fREESE, R 0, FAKPEA foif s 2s HoAl,

7.4.6 fil9pIR7 (ESTAT)

ZAAF AL KB SNPRESE R, SR A B A — RS, DLW IR S o

® 77 BUMAESFEREN

(DA BF B’E 72N
0 (101 W PN ERAE T IRRAS . FERF O AT 1 43I % 2 SWIO AT SWIL,
AW IS BB X AL e, S 1 ETETE 0 i T,
HHRAS AL o FAE A 1 2R x A BT RS o 1 AN AZ ) B8 (TPT ), 1A 2 i 2 O (T,
o i1 . ILAMPERETIBER B R Wy (PMT) |, 8 AMEEHR T ( HWIO~HWI7 )
TEL PSS UR BRSNS h PR ORI IS R Sk, Wk T AT
BTN F T BT K, 2 P TR S ST ORIE, AT CAL A
13 0 RO | fREESE, R 0, FAKEEA foifr s 2s HoAl,
y 0 20 U SEIASSHEINI PR A T S P 7 X (CPUCFG.LMSG_INTIbit26]=0 ) B, 82 [8]
0, HEMAA VL HAE.
y it . U SEIAS AR P BRSSP 7 X (CPUCFG.LMSG_INTIbit261=0) B, %0
1 FRBIHR Pl E .,
15 0 RO | fREESE, R 0, FAKPEA foif s 2s HoAl,
BT — Rt fid K A5 S -
21:16 Ecode R ISR TLB HIRGISN LA IR BIAh, AZI RS AT
T, FEESARIRFISNEALE R 78 th Ecode £25E X HUEUE T N IZIH
BT — Rt fid A5 S -
30:22 EsubCode R | @2 TLB HIEFI SN SR IR GISN, ZBURFFAAL
T, BEESARSRBISN AR R 78 EsubCode A% 52 MBI 5 N %38 .
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fi BT 25 E7::30)
3l 0 RO | B, 1R ME 0, HEAAR RiFsZs .
% 78 PlSMmmE
Ecode EsubCode BISMEE vl
0x0 INT 14 CSR.ECFC.VS=0 i, Fi~2&H Wi,
0x1 PIL load #AE BUICH 51
0x2 PIS store A TR IS
0x3 PIF LYEEEE (AP G ]
Oxd PME PR CRAPA
0x5 PNR AN AT 45 A
0x6 PNX TASA] AT Bl S
0x7 PPI TURFRUEE AN I S
0 ADEF A 1 1
" I ADEM | DiEdE A R LA
0x9 ALE Hu gk E X 5545 A
OxA BCE TR IS
0xB SYS E LR
0xC BRK Wr i1 5
0xD INE FMFLEGI S
OxE IPE FREERE RSP
OxF FPD 7 i da 2 AR ERERIST
0x10 SXD 128 fiz [A] B 45 AR AE RER] S
0x11 ASXD 256 L) By AR A R REHI S0
0 FPE Bt A 4R A B0
e I VEPE BRI A3 B
0 WPEF AR I A o
i I WPEM | load/store A Uil IS
0xl14 BTD TR R AR AR ARG ST
0x15 BTE BB S A S
0x16 GSPR B P LB BRI S
0x17 HVC REAHLIE PR B4
0 GCsC L CSR B St 4t
. I GCHC % 7L CSR BEPHE S 1)
e BRI ARRGERAR
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Ecode EsubCode BISME BIshFRE
0x1A-0x3E EEERS

7.4.7 Hi9MERFRE HiYE (ERA)

A A AL A SME P e e 2 SR R [m il . A B AN, A SRS AR AN 2 TLB BRG] 41

WAEHL AR RGISL, W fk A2 SR 4 4 1) PC RO SRAE XA A7 2
® 79 PYMERFITHBEFREN

(VA £F | ®&B iR
fis A SN -
WAV TLB BB SHLEF ARG, IR A2 5
GRLEN-10 PC RW | &0, BEPE2R il IS I4E 2 1) PCICRBIX B, X T LA64 224, FEXFMEL T,
QPR A A ISV RAL S RAL T 32 Ar bR, I8 AL 1 PC IR o 32 for st B
OO

7.4.8 HisgEMikt (BADV)

A AT Tl R MR SRR DS B DS AR B R L . I 2 M
& HUeHbEEGIS (ADEF) |, B iCS B2 %48 2 1) PC,
% load/store #1E M LA 5 ( ADEM )

& HbEXSSEEEGISN (ALE)

& WAL FRK A (BCE)

% load #AE TS (PIL)

% store FRE LTSRS (PIS)

& BURIRAME RIS (PIF)

& BB (PME)

& BTSN (PNR)

& TURTTHATHISN (PNX)

& TURRRCEERA GBS (PPL)
® 710 HEEEHIEF R E N

fir 27 | #E5 ik

2 b A REEE TRAR B SN, BRI S B LI SR T Ik, X LAG4 44, FEX
GRLEN-L0 VAddr RW | FMEOLT, ansifdoR 6/ R S AL T 32 prsth b AR s, R4 i s i R stk 1 vy 32
57 5] M 0
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7.4.9 Hi$41E< (BADI)

AT AE A T SRR R 8 BN 45 2 0% . FTIE [R5 26014245 R 7P I (INT) o & #L

CSR 514N (GCHC) . HLasdsiRfl4r (MERR) Z 4N AT B4,
F 711 BERSFTEREN

fir T 5 ik

310 Inst R | il [RZERGISMS R A A% B S 4 A ik BIX L

7.4.10 fISbAAMIE (EENTRY)

V2R e FH T TC S S 4 A R HR DT R ON T M
F= 712 BISMNATTSHFEREN

(72 %¥E | &5 iR
1:0 0 R HEER 0, SH2Am,
GRLEN-L12 VPN RW | Ld B SRR W N R AT L T

7.4.11 SEREMIEACE (RVACFG)

VR ATAF e T2 ) R St 2 A 5 Bk 1 b 37 5

118 SRR RRGERAR

Loongson Technology Corporation Limited




Fein izl

LOONGSON TECHNOLOGY k%mﬁ%‘zﬁﬂﬂ‘ ;’é_l: %ﬁﬂﬁgm
F+ 713 EREHUIEERE N
fir 25 ®E ik
EHHE AR, MRS AL (O AE L, AT DARRE N 0~8 2 [H] I
3:0 RBits RW | 0 @& —MFRMECEE, BWREA)S R 4E s =,
MRMERMEKT S, NAEIRITARHE,
314 0 RO | A%, BER[E 0, HIKHA B HAY,
7.4.12 4SS (CPUID)

R T F A AL B A S 5 R

F 714 PEBRESFTEREN

HL BE By iR
QeI BRGS0 B T EPEAE 2L R P K4y A LB . RGN,
8:0 CorelD R A AE PR AL AL PR G0 A% 515 S B A AR B SEIUB L T LR B SR G AL B R
BB 0 TR 4
319 0 RO | fREAI. Bkl 0, HARMA i sZE HAE,
7.4.13 P HRFEEFESE 1 (PRCFG1)

A A BRI AR S

® 715 HRRFEERER 1 FFEREX

fir BT By thid
3:0 SAVENum R | SAVE #HPIRAFF A7 a4
11:4 TimerBits R | M2 (Timer ) B ZOIEIRK 1o
14:12 VSMax R | BIAMFIHR Wi NI RIEE (CSR.ECFG.VS 38) T A& iR K fE .
3L15 0 RO | fREAML. BHREN 0, HHMAEAS RS,
7.4.14 HFHHFEERSSE 2 (PRCFG2)

A AT A S AR B S

*® 716 HRRFEERER 2 FFREX

iz %FE | BB ik
GRLEN-1:0 PSAVL R F67R TLB BEfE SCERMTIR/DN (Page Size) o M5 i i1, RIAFR 2 F RN,
7.4.15 4$SBRFEERCEES 3 (PRCFG3)

A A BRI AR S .
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® 717 BRURERERER 3 FHEHREN
fi BT BE g
o TLB HLU K
0: A TLB;
3:0 TLBType R 1: — A 2AHER 2 BT/ TLB (MTLB)
2: —ANEMBWZ B IR TLB (MTLB) +—ANABEM A TTR/N TLB (STLB) ;
Hed: RE.
L4 —— " X TLBType=0 i, %3 S48 0;

24 TLBType=1 B, 2 i}, 1381 {E & & AHB 2 B IR/ TLB IR 1o

2 TLBType=0 5% 1 A, %3 Hi1EA 0;

19:12 STLBWays R o . )
2 TLBType=2 I, %3k B A LU AR BR B0 TT A/ TLB WSS E08 1.
2 TLBType=0 8% 1 i}, 1Z38 Hi1EH 0;

25:20 STLBSets R 2 TLBType=2 W, ZIBAME & 4UAH B AN U1 K/ TLB i — BS A e 20, Bl
_%ﬁ ZSTI,BSms IDEl‘ .

3126 0 RO | fR®IR, Buk[E 0, HAKMAARIFSEHAE,

7.4.16 HIERE (SAVE)

R ORI TR A A7 78 F 40 R U A 80 . N8O DR A7 25 A7 45 1T DAAE A8 T 25 A7 3
Hid

BRI T AR D 1A, BB 16 A B ARSI AN UK A4 7T LA CSR.PRCFG1.SAVENum
HIRAL. M SAVEO JF4fi, %4~ SAVE 27 /7 # U HLEEK KR 0x30. 0x31. -+ . 0x30+SAVENum-1,

P AR RAF P HPIRAS B A g s XM [E], ansk 748 Fon.
x 718 HEFREFTEREN

iz £FE | BEE iR

GRLEN-10 Data RW | AR5 80 . BRET CSR #8241, B A SABHOZII N2

7.4.17 LLBit#%4] (LLBCTL)

2T T LLBit 34T 5 [al 3 4E
%= 719 LLBit ¥HEREN

fir BT ] ik
0 ROLLB R HBEAz, &[4 HT LLBit (91E.
1 WCLLB WL | BAEXHZALS 1B LLBit T 00 BKOAZALS 0 B R 1 205
HI T2 ERTN 54 S THS X LLBit F)#4F
2 KLO RW | 2ZA05 T 1R, $047 ERTN $5-2 BB AKE LLBit 15 0, {H2 A 2 pfE 14 B )
50, BWE, BIKKLO & 15 KA —IK ERTN 54 AT,
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fiL BT ®E i
313 0 RO | fREAIR, BHEME 0, HEAFARVFSCEHAL.

7.4.18 ZCIAEXIESI 1 (IMPCTL1)

ZAF A S 5 B ARSI AR AR SR P 5 B o A s NI B SO RARSEBLE Lo

7.4.19 ECIAEXIESI 2 (IMPCTL2)

A A B 5 B AR SCBUN s M R PEAR DG B P 5 B o AR 2 S A NI AR5 SO BRI B 3L

7.4.20 EEEFHFE (CTAG)

%A a Fl T CACOP #54 HL#1)j[7] Cache I, f7IM Cache Tag H'iE H 1) N & B2 K22 5 N\ Cache Tag
AN . Hts S BN BRSSO B S E X

7.5 BRgT b BREAR KBRS a8

7.5.1TLB &5| (TLBIDX)

S TLB HE4 84 TLB WA R SIMEEE S . & 720 H Index SHIALTE 5 SEBUM <, At
ASBEFE BT SO VF B Index 255 ASEE L 16 EoF,

A A esib 8 TLB 452 #/EF 5 TLB &I PS. E WA <HE R,
F= 720 TLB E3|HHEBEN

(DA BF B’E 72N
AT TLBRD Al TLBWR $540F, Vila] TLB RN E 51{EK H Tt
n-1:0 Index RW | #8447 TLBSRCH 484, @Ry, W arh IR 51EICFENX E,
HREIMES TLB RIVAIMX R R, ESFE 4241 THHRNE.
15:n 0 R HERE R 0, 5H 2,
23:16 0 RO | fREEIE, BRI 0, HEMHA o Fsds HAY,
AT TLBRD 4541, Bz TLB R I PS 5 M {EiC S BIX B .
29:24 PS RW | 7E CSR.TLBRERA.ISTLBR=0 I}, $4T TLBWR A1 TLBFILL 64>, B AM TLB E I PS
HEER A T,
30 0 RO | ¥ R 0, HIMA RV A,
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(VA BF ®BE iR

AN 1 FRonZ TLB RIUAZ (TERL TLB RIN) , N0 FRmiZ TLB RIHES (B
TLB I ) .

AT TLBSRCH B, 415RA ar P UL A2 R 0, SNZALIEA L,

31 NE RW | 4f4F TLBRD R, AR TLB &I E fifE BB IE #FIX H,

AT TLBWR B{ TLBFILL 454}, % CSR.TLBRERA.ISTLBR=0, ¥i% A7 A BUR 5 5 A\
PP 5 TLB WA E fir; # I CSR.TLBRERA.ISTLBR=1, HSAH 5 AH) TLB Hif E fiz
BAEEN1, S5iZELxk.

7.5.2TLB =W &L (TLBEHI)

ZAAF A L TLB 452 1ER 5 TLB R I ALl 7 i TS A A5 B o I TLB 2RI i T &5 1) VPPN

B B8 5 SE BT SRR B BUR VS AR S, WUB RAFAEA IR € X R IR,
* 721 TLB MREULFFREN (LA Fy)

(VA £F% | ®&B iR

12:0 0 R HEER 0, SH2Am,

AT TLBRD $84BF, ATt TLB RIY VPPN 3810 % BIiX B,

1£ CSR.TLBRERA.ISTLBR=0 i, $#fT TLBSRCH #4825 if] TLB T/ VPPN {H, DL J4h
1T TLBWR F1 TLBFILL 548 5 X\ TLB R Wify VPPN A {E >k B T It

i K load $RAETUTCRMISN . store BAE LTRGBS . BERIRIE TSI RIS . TUE L
BGh . TURNTEAGI S . TUAR AT HAT B SR TURR AL SR AN G A ST, 2 49 A1 1 i
HEFIIVALEN-LB A0 B B

VALEN-1:13 VPPN RW

63:VALEN Sign_Ext R LR [F{E & VPPN U R TR S &, 5 X e 4 B

*® 722 TLB MRBFFRENL (LA32 3£44)

fir 27 | #E5 ik

12:0 0 R HERN 0, BHi2,

P47 TLBRD 454 RF, FristiX TLB I VPPN B EIC R FIX B,

1£ CSR.TLBRERA.ISTLBR=0 i, $#fT TLBSRCH #4825 if] TLB 1/ VPPN {H, DL J4h
4T TLBWR F1 TLBFILL #5455 N\ TLB I ) VPPN SHE kK B F ik,

i load $#RAE TUTCRUFI SN store #RAE UL Sb . BUEEHRAE TSRS, DB
BlGh . TURNTEAGI S . TUAR AT HAT B SR TURR AL SR AN G A ST, 5] A1 1 i
BRI BLBIA B R FIX B,

31:13 VPPN RW

7.5.3 TLB F=I{K{L (TLBELOO, TLBELO1)
TLBELOO 1 TLBELO1 MM 27 /7 #5157 TLB 82 ERS TLB RIEALH M HE 115 M R B .
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A e 2844~ TLB R M Z544, BT LA TLB R IR ALAE EXF A N s ook o, Al #0005 B AE
TLBELOO ', % 7{Z B4 TLBELOI ', TLBELOO Al TLBELO1 Z¥fZ#s ks g X se el , HE&EA
fE AER 723 Mk 724 v,

24 CSR.TLBRERA.ISTLBR=0 I, 4T TLBWR #1 TLBFILL 54, 5 A\ TLB #Wif#*) G. PPN0O. V0.PLVO0.

MATO. DO. NRO. NX0. RPLVO. PPN1. V1. PLV1. MATI1. D1. NR1. NXI1. RPLV1 I H1{E % %k A
-+ TLBELOO #1 TLBELO1 .,
14T TLBRD #6540, M TLB R % H 1) Fid(E B iZEA 5 N 3| TLBELOO #1 TLBELO1 M 27 7% HH 1)

Xt W g
* 723 TLB FMRLFFREN (LA6GS Fy)

fi £F | BB g
0 v RW | BURIHA AL (V) o

1 D RW | FCERIHIAERL (D) o

3.2 PLV RW | TURIHIRALSER (PLV) .

5:4 MAT RW | JURT/FGEVT 2SR (MAT)

TURD 2 /bR EN (C)
4T TLBFILL #1 TLBWR $84-AF, 124 TLBELOO A1 TLBELOL HF#) G 450 1 B, 3HA

6 ¢ RW | £ TLB H 8 GUR I G LA 1o
AT TLBRD 4840, 2Ly TLB &I G 2 1, N TLBELOO A1 TLBELOL H1 )
G LRI &9 1,
11:7 0 R | HEERN 0, 52,
PALEN-LI2 PPN RW | TERMPIEETTS (PPN)
60:PALEN 0 R | HEERN 0, 52,
6l NR RW | TCRIH AL (NR) o
62 NX RW | JTGRIAHA AT ATAL (NX) o
TR Z PR AERE (RPLY ) o 24 RPLV=0 i, 2% 0T 3R 300 ] ARAT (R 252 2%
63 RPLV RW | AMET PLV BIFEFFTIIA]; 24 RPLV=1 I, iZ RN ] AR ALSE 0S5 T PLY BRI
ilal,

F 724 TLB FRLFFREN (LA32 Fy)

fir %F | EB5 iR
0 v RW | TURTIAERNL (V)
1 D RW | BURIIAES. (D) o
- R ARG ERAR
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(DA £FE | & 723N
32 PLV RW | TURIIFAER (PLV) o
5:4 MAT RW | JURIMAFE 28R (MAT)
TR AR &6 (G) o
4T TLBFILL A TLBWR #§4 B, X4 TLBELOO A1 TLBELOL (¥ G 352 1 B, SHA
6 G RW | %I TLB H 8 5URIIHY G LA 1o
P47 TLBRD #5640, 24y TLB I G A7y 1, M TLBELOO A1 TLBELOL Hr ¥
G gk [Im &M 1.
7 0 R HEREN 0, SH 2N,
PALEN-5:8 PPN RW | RIS (PPN) .
31:PALEN-4 0 R MR 0, SH AR, 4 PALEN=36 i, XA,

7.5.4 #uhit== @ #RiREF (ASID)

AR A RS T T UAREN TLB 482 bk = W4 R4F (ASID ) 55 ASID (91 %8 bl % 2244
VG AT BE AT RERE— 254800, 7 (B8 F BT ASID BOALE, R EARA X — 15 R,

* 725 WU EFRAFEFEREN

(DA BF B’E 723N
MR T R B k2 R AR IR
TEHUAR . AT load/store $54BS, fEH# I TLB () ASID A1 B .
9:0 ASID RW | 4447 TLBSRCH 1 TLBCLR f8-4-f, YEJy#rif] TLB (¥ ASID #{E(E E..
AT TLBWR B TLBFILL 4§48, B TLB F I ASID (kB8 Tk,
AT TLBRD 4540, FriszHuf) TLB I ) ASID 38 i) P 28 0 s Bk B
15:10 0 R HARE N 0, 5B 20,
23:16 ASIDBITS R | ASID BUMALHE . H ST IXA AU
31:24 0 RO | fREEIE, BRI 0, HEMHA s HAY,

7.5.5 gk ia 2/ EFREUE (PGDL)

VLA A f AT BC ELARF bk 25 (W] A 42 Ry H SRy bk R 4 Ry H S iRk — 2 2 4KB b kXt 559,
Pt LIAZA A7 B B 12 SLERPEAN T BCE, HRtEN 0.

* 726 (Rt =EL/EARBUFFREN

(72 %¥ | &5 iR
10 0 R HEER 0, SH2Am,
2 b bk 2 8] 1) 4 Ry H SR L,
GRLEN-1:12 Base RW
FITEA 2 3t 1k 25 [A) 2 i R b ik 1 85 [V ALEN-1102 45T 0,
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7.5.6 ¥t HEREHL (PGDH)

B AT TG b ik =S ] ) 4 Ry H SR BRI SR 42 Ry H S kb — € 2 4KB 1A S HE XS SR
FTAZ A7 (IS 12 E AN TS, LsRE D 0,
® 727 S¥MiTELREAREUFFEREN
fir BFE | EF Eji:pu)
11:0 0 R HEEN 0, B2,
S (A 4 ) H S S
JIT 8 e 2 ik 235 1] 24 R ik A S [VALEN-1A2 26 T 1,

GRLEN-1:12 Base RW

7.5.7 £ /REXE (PGD)

A A e — N Ay, AR AT B R S R R kT R AR H SRR R 1A AT

i L E R, AMUAH T CSR a4 ryitik EE, W H T LDDIR $54Vjlnl 45 H ki BT 75 B 5 2.
® 728 2REFRBUFTHFREN

A &¥ | EE ik
11:0 0 R HERE R 0, 5H 2,
QRS HT LR SO A I B 2 0, 85R F{E T CSR.PGDL #Y Base 38; 75
M, 2R 5] {5 %F CSR.PCDH ) Base 1,
4 CSR.TLBRERA.ISTLBR=0 I}, 45 b 3 45 bk (5 B A2 T CSRBADV H; &
Ny, HRE R EE{E B AT CSR.TLBRBADV Hr,

GRLEN-1:12 Base R

7.5.8 MFBHIEF{EFEES (PWCL)

%A AL 45 F1 CSR.PWCH A 74 F IS B — e X THEZRSG T AT R AR TR, XEE BT
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22:21 0 R | BAARSEBUEIMLY R, W 5 0, S,

3123 0 RO | TREAH, Bkl 0, HIKMEARFBEEHAE.,

7.8.2 MBS T4 EE (PMCNT)

F* 755 MR HRFFREN

VA #%¥ | &5 ik
P RE I A B BT S BE R R A A — I, MU R B L
GRLEN-10 Count RW | G Rk RE M AR (8 AE 1 1R AE T T A5t th h e, 8224 Count ISRy T, KE
BOEIZP W, XBEWE, AT UEE R Count MR E AL O RAEIZ T

7.9 B REXEFEHIRSEFFR

e BRAR FE ST X AR R load/store #AE BORREH W 0L st D AE  BCPHAERC 1 1 B A load/store B AL AU
b3 ERAE (- W L ELEE AT load/store AR (15 A7l 78 036 AL W A 18 B A5 ek i fnd 8 IS R R 81 4

WE AN SRR S SR A5 25 17 2 1 B (R B B LA A Toad/store 35/ ME AL A5 42 11 o load/store W40 s RIELAR
WA R E DR AS 27 A7 g A0 R AR, #02 — A OCT A e L m VB ARE B Y o A e . — MDA et
RUIRZS I 27 A i LA SRR I A0 % EEATC BT 7 (DO AN 2 A2 7 o o load/store i R ACHE (AR TIC B8 27 A 7 11
Mk 0x300, load/store W5 AR s B (ACIRZS 25 A7 45 O Ltk 0x301, 55 n /> load/store M ALY 1~4 5 POAMD
BT A AR O 0x31048n. 0x3114+8n. 0x312+8n. 0x313+8n; HUdg WAL A B IR ML B 25 A7 2 A b ik
0x380, HUHR WML AU PR AR B A7 2 btk 2 0x381, 58 n ANHUHG A A5 11 1~4 5 DU 25 A7 2 1 b Ak Ak
2 0x390+8n. 0x391+8n. 0x392+8n. 0x393+8n.
136 RSP ER ARG ERAR
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load/store Wi A0 s ATIAR AL A& H 2 25000 14 4, FSBRAN B S R Yesg o 804 AT DA 1 32 Y
CSR.MWPC.Num 1 CSR.FWPC.Num 1B KA 2 n] LA 22 /0 AN 4 A0 o

7.9.1load/store ¥l M E(SEE (MWPC)

A A A S ARG EAE B T 5 A load/store i AL AL D) 0L
REESIERR , P I 00 4 = i BE 42 il 5 52 fE CSR.CRMD ) WE i,

= 7-56 load/store MM ABGEBEFEREN

fi BT BE g

50 Num R | load/store Wit S MANEL,

19:16 0 R | BAARSEBUEIMLY R, Wz 8 0, Sz,
31:20 0 RO | TREAH, Bkl 0, HIKMEARTFBELHAE.,

7.9.2load/store Ml SEARE (MWPS)

& 757 load/store MM ABERBHFEREN
Az BT %5 iR

load/store LA A AT PO, FES MR AT — R, LRE | X RER 15 ML AR
44 load/store FRAE R IE A T SEAMERL AT, UL B2 B FUASF R 1o BRAEALIAE] A1,
TR AN 2 R AN LU O,

B R AelEIE X RS DREETE 0, XTHAREE 0 frfoang.

15:n 0 R HBERN 0, SH B,

n-1:0 Status RW1

BB RZALE 1, F UGB ENRE (208 R — K1Y load/store WA sidm P4, FTIEA
WL AR BEANIG AT AE A Stauts I8P AT S FLAE B 1 th A il WA A4k o % 3h e nT bA
FEANTIH WA A5 0 T 3 G TG R L 1 B A i A ] — IR R, AT T A M A0 s 48
SOPUSEIN

16 Skip RW | 4 Skip i LB, QERAECEB S T —IK load/store ML A Ay BUTE L, SS7E Z W%
45 R [l Skip ALIE Y 00 X REIRE [ KR Skip ALE 15, FEF 2 2 20—
TR s R 2l R RS L AR D2 L.

1% Skip RLXT R FTA B load/store Hif Lo AR PSS T Wi s HORCE, SE48 T W s,
WABREZS, EEATEREN, FES 0ERIZNL

3117 0 R HEEh 0, S22,

7.9.3 load/store 455 n BidE 1~4 (MWPNnCFG1~4)
1A load/store W ¥ A IIRC R 1~3 ZRA7 e A 5 1S B B F T W0 R 2 (0 LB o (R4 LL L

. | RS RBRAHEIRAT
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AR AL maddr, T8 S mbyten, AL Ay A RIS R AN R

1. 415k CSRCRMD.WE=0, HKr£il, 7504 2;

2. AR AETAS G TR B MWPCFG3 (1) DSOnly 5T 1, JIBrZ&IE, &E: 3;

3. 1SR MWPCFG3 H' PLVO~PLV3 X W 4 B AR R I — 258 T 0, HIWrZE ik, SNEE 4;

4. W Z R AE 2 load #1E {H & MWPCFG3 ' LoadEn . % T 0, 8{# %4 1E & store 5 1E(H 2
MWPCFG3 () StoreEn f25T- 0, FIBrZ ik, &SEE 5,

5. 4 MWPCFG3 H' LCL % F 1, {HJ& CSR.ASID.ASID /%F MWPCFG4 1] ASID, HIWi#Z Ik,
ENEE 6;

6. 4 (maddr & (~MWPCFG2.Mask)) != (MWPCFG1.VAaddr & (~-MWPCFG2.Mask)), Rl itk bb AN AH
S, FIWTZAE, FIEE T

7. LR (~bytemask[7:0] & mbyten[7:01)5 T4 0, KWL, FHA A A FFZ A A .

T TR b R FEA P B mbyten AT bytemask 75 AN HEE— 2B B8R

mbyten FRFAEW S AT, g —A 8 RN &, HAEH 5 load/store 1A 1A DL K M A A

B, B e Xk 758 Fk:
#F 758 load/store Yl S #IHTiZFE mbyten X

maddr[2:0]
0 1 2 3 4 5 6 7

g

LD[X].B[U], STIX].B,
LD{GT/LE}.B, ST{GT/LE}.B

0x01 0x02 | 0x04 | 0x08 0x10 0x20 | 0x40 | 0x80

LD[X]H[U], STIX]H
LD{GT/LE}.H, ST{GT/LE}.H

0x03 0x0C 0x30 0xCO

LDIX].W[U], STIX].W,

LD{GT/LE}.W, ST{GT/LE}.W,

LDPTR.W, STPTR.W,

LL.W, SC.W,
AM{SWAP/ADD/AND/OR/XOR/MAX/MIN}[_DB].W,
AM{MAX/MIN}[_DB].WU,

FLD[X].S, FSTIX].S,

FLD{GT/LE}.S, FST{GT/LE}.S

0x0F 0xK0

LD[X].D, ST[X].D,

LD{GT/LE}.D, ST{GT/LE}.D,

LDPTR.D, STPTR.D,

LL.D, SC.D,
AM{SWAP/ADD/AND/OR/XOR/MAX/MIN}[_DBI.D,
AM{MAX/MIN}[_DB].DU,

FLD[X].D, FST[X].D,

FLD{GT/LE}.D, FST{GT/LE}.D

OxFF

. RS RBRAHEIRAT
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LOONGSON TECHNOLOGY BEUSEFM B— 3R

bytemask 77~ W A ELERIS R =5 A 2 5 LU AR O IREAD , IX /2 — 1 8 LAz a &, HAH 5 MWPCFG1

H) VAddr BIEAL LA B2 MWPCEG3 11 Size 2%, BARE LAFTR
F 759 load/store ¥l bytemask & X

MWPCFG1.VAddr[2:0]
MWPCFG3.Size
0 1 2 3 4 5 6 7
0b00 0x00
0b01 0xFO 0xOF
0bl0 0xFC 0xF3 0xCF 0x3F
Obll OxFE 0xFD 0xFB 0xF7 OxEF 0xDF 0xBF Ox7F
# 760 load/store MM ABIE 1 FER/EN
fir %F | #5 ik
GRLEN-1:0 VAddr RW | 1% load/store WA s fo5 EL AR I 2 L1
#F 761 load/store MM AE 2 FER/EN
(72 %¥E | &5 ETipu
1% load/store Wi Rl sk LB B BRI . #5551 2 (0<<i<GRLEN) M1, FoRHuhkiEs
GRLEN-1:.0 Mask RW ‘
iS5,

& 762 load/store S AAE 3 FEEREN

fir HBF ] Eji:pu)
AN 1 IR 1% load/store iAW AUAE I AT o X HL W] )" A0 & W 75 T &5 3
—IRAZ AL A O IE B AR AR ] IR B e o, Rz R A T
0 DSOnly RW | AR AR AN A S il AL BN I Ehm e I iR
BAAAEPIRBI R (CSR.DBG.DS=1) A il #fE ik X R RAE IS TR B R i (1
BEAL) B¢ B A B S 1 FE AL
1 PLVO RW | WS AE PLVO FAACSE R T filk WA s s i e . 1——1fdiRE, o——4%1k.
2 PLV1 RW | ZMEALSTE PLVL RAALSE N AR A S B i e . 1——ffRE, 0——24 1k,
3 PLV2 RW | IZHE L ATE PLV2 FRASE 0N b M AL s ISR e . 1—— (e, 0——28 1k,
4 PLV3 RW | iZ ML AUTE PLV3 R T il WL s Bl Ab (i . 1——fdiRE, o—4E Ik,
6:5 0 R | AREIUEMLY &, WZEIRER 0, B2,
7 LCL RW | N 1ERXZE R
8 LoadEn RW | 9 13R/R* load #RAEHEAT AL RS 2L, B,
9 StoreEn RW | N 13IRA store #RAEHEATIRAL ARG E, IR A,
11:10 Size RW | BEAT AL A A, MR VR e LU BB A
3112 0 RO | fREAML. BHREN 0, HHMAEAS RS,
139 SRR ARG BRAR
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< 763 load/store QAR E 4 FEREN
fir BT ] ik
9:0 ASID RW | #lbEH ASID
15:10 0 R HARE N 0, 5B 20,
2316 0 R | AAREBUEDMLY R, WHZBUED 0, SH 2.
31:24 0 R HARE N 0, 5B 20,

7.9. 4 KBNS EFEE (FWPC)

A AT A B BOECEL(E B T R U ML R i DT AR
RMESIERR , P I 00 4 = i e 2 il 5 52 £ CSR.CRMD ) WE i,

*® 764 NIEENIRBAEEFFREN

(DA BF B’E 72N

50 Num R AR WL AN

19:16 0 R | BARSEBUERDMEY &, WZBUER 0, S 2N,
31:20 0 RO | fREEE, BRI 0, HEMHA o Fsas HAY,

7.9.5 B IR BEIRE (FWPS)

* 765 PIEEAIRBAERTFEFREN

fr

2T

iiipy

n-1:0

Status

RW1

Bl i h s Ol S WO ——XERE, O R S LA
BARER PC Ay h AN LA, DI A AR R 1o BRENLIE AL, A2
PN LU 0.

B R B X RS DR 0, XTHAFS 0 Fpl g,

15:n

HEEEN 0, SH B,

16

Skip

RW

PRAEEE RO 1, A RN AE R 200 — KA B I UL T 452R . il 2

TREAFE A A7 2% Stauts S BRF 1 FURFE 1 ANl A ML R B 8. %D RE T BAFEAS

ST M M i 156 0l S 0 P o 9 A M () — MR, AT e £ B R s S R Ak

B,

% Skip o Vi, WUEREEPFBE] T — KIUEE PLS A e 0L, 2 7 2% dan b 2
e s

MR o AZRFEIE S A X ZAL S 15 3 R A 2 1o
% Skip ALXE B FTAT U ML AR E 2 T T AR OB, S A T AT, U
BREZA, EENTEERN, TES 0 FRZAL.

3117

HBEN 0, BB,

140
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7.9.6 BfE ¥ < n BECE 1~3 (FWPNCFG1-~3)

BRI AR E 1~3 A A P S IS B B A T I s R A 1 LU B T, B M AL A P i o
NI RN R

1. 415 CSRCRMD.WE=0, H[Kr£il, 7504 2;

2. WRHETAS G TR AL B FWPCFG3 [#) DSOnly 7% F 1, JIBrZIE, HEs 3,

3. WK FWPCFG3 ' PLVO~PLV3 HUA N Y BTSRRI — (5T 0, FIWrZ b, &% 4;

4. 40 FWPCFG3 ' LCL % T 1, {HJE CSR.ASID.ASID 4T FWPCFG4 ) ASID, HIBr# L,
S NE: 6;

5. #f(pc & (~FWPCFG2.Mask)) != (FWPCFG1.VAddr & (~FWPCFG2.Mask)), BI#hhlEbERAEZE, #
Wre ik, SNy iz A A

#F 766 BPUEMUAEE 1 FEREN

fir 27 | #E5 ik

GRLEN-1:0 VAddr RW | UG M A EL e i i st

F 767 BURMUAEE 2 FEREN

A %E | #5 ik
ZEUE WA s A LU R PR, A5 5 i  (O<Ki<GRLEN) i1, FRonHbbEffss i fif
GRLEN-1:0 Mask RW
5,

* 768 RiEUIRAEE 3 HFHFEREX

fir T %5 ik

EALN 1 RN Z IR A I N, X T E M A L —
SEZ I A G B A A7 A T DATE X AN PR AE 8, — R A s R A i v S AR
0 DSOnly RW | FEIXAMREE N A 23 il & S A0 a5 49 70 FEAric da A s R A

ZAAXAE PR (CSR.DBG.DS=1) A M B, X B R & IZAT7E A R i (|
BEHL) A B B AR S (s AL

1 PLVO RW | ZMEALAAE PLVO R T bR A s I R A B o 1—— (R, 0——38 1k

2 PLV1 RW | iZHE L ATE PLVI FRALSEZ T iR AL sl S i g . 1——fliRE, 0——2K 1k,

3 PLV2 RW | iZ ML RAE PLV2 RS T b L s IS R A e . 1——(fiRE, 0——281k.

4 PLV3 RW | IZHE AL ATE PLV3 AL SR T il WL ISR (e . 1——fiRE, 0——2EK 1k,

6:5 0 R | FRSEBUEAMLY R, WU 0, SHZNE,

7 LCL RW | N 1 Rt — Rl
31:8 0 RO | fREGHEL. BRM 0, HEAEARiF s K.
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F 769 BURMMSEE 4 SER/EN

A PES By ik

9:0 ASID RW | #ELELH ASID

15:10 0 R HiER 0, SHiZE,

23:16 0 R | BAREIEAMY R, WHZEABE RN 0, SH AN,
31:24 0 R HiER 0, SHiZE,

7.10 R EH RS E 78

7.10.1 @ARXF7FESR (DBG)

*=® 770 BARFEHREN

(DA BF B’E 723N
1R 2RI T
0 DS R | R R R il e, SRR 1
BMZEAN LB, AT ERTN #5481 %00 0.
71 DRev R | LRI IR A S . 1 AR
8 DEI R | 1R R IR A2 BRSNS B4k (DEL)
9 DCL R | 1 FoREANEEER R R SRR A A I 4h (DCL)
10 DFW R | 91 FR BN R RG] A28 B A R A 1 5h (DFW)
1 DMW R | 91 RR BN R R 1 SR 2B load/store LA HISN (DMW) .
15:12 0 RO | HiEzho
PEA N R AR BISM RIS R T G A i SRAEX B, X RS & L5 R
78 g A B, A =X
21:16 Ecode R TLB HIAGISNE A T 0x7 S BiI5MD ;
PRI BISNE T 0xC SIS ;
PLESERGISNZ T OxE S5 5MD,
31:22 0 RO | HiEhO

7.10.2 @iRBISMRE K (DERA)
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x£ 771 BRAGYMREIMUEFFEREN

(VA BF ®BE iR

EFRPRA R N il R BIAN, FEEE f Z A AN PCIC ST,
24 CSR.DBG.DS=1 i, $h4T ERTN 454, A i B H [a] 30 [=] 3 k-

63:0 PC RW

7.10.3 #ARX#K\EARE (DSAVE)

AT T8 RSB . BB ORA7 A A7 a8 1] DA I8 A8 25 77 2 0B
Z T AN — AR S AL BRI 1Y) SAVE 27 A7, o RO IR A1 n] LUR AEAE AR T3 5¢

N HER B A AL BT R AL R R BLE IR AR .
® 772 ERABERTFHEEREN

fir T %5 ik

63:0 Data RW | A3 S RORE . BRIAT CSR 18281, BECF A S EBGZIE N A

7.11 B R PEEXIERRS T FES

7.11.1 HEPERE0~3 (MSGIS0~3)

® 7-73 HEFWRSHFR 0 EX

fir T %5 ik

63:0 IS R M0 F] 63 PEARIKIESESS 0 ~ 63 SIHE T WRIRES, N1 R R ZHEEPBER,

xR 774 BERPHIRSEER1 BN

fir % 5 ik

63:0 IS R M0l 63 PEARIKICFES 64 ~ 127 SHBHRWPIRES, N1 R RIZEEFR &k,

® 7-75 BETFWRSHEFR 2 EX

fir T %5 ik

63:0 IS R M0 I 63 PEAKIRKICFES 128 ~ 191 S{HE AR WRIRAS, N1 FRIZEHEFW &k,

*® 7-76 HETFWRSHFR 3 EX

fir 2T ®5 iR
63:0 IS R M0 Fl 63 PEARIKIC T H 192 ~ 255 SH B WEIRE, N1 FRIZEEFWR &R,
143 SRR RRGERAR
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EFRRSETM & R

7.11.2 HEJHEkK (MSGIR)

ZHEAFe A 32 i1 CSR, HAF LA64 224 K CSR #6415l =554 R & 64 Gk, HILT
WTE LA32 I8 2 LA64 2244, HaR [sME v T8 B 7R % a7 74 Th A 2008 B Wris =K o
F 7-77 HRFHHER FEREN

fir HBF ] Eji:pu)

7:0 IntNum R | KRB BRI E P S (EAZ A7 8 Null £ 0 BHXAMEAME A & L.
30:8 0 RO | HEEAN0

3l Null R | N1 AETTCA RN THEE sk, S 0,

7.11.3 HEHE{FESE (MSGIE)

* 7-78 HET M EREHFFRREN

A BE ®E ik
7:0 PT R/W | Priority Threshold, AJ{&E{H S BrHILIE M TR
31:8 0 RO | HiEh o

144
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EFRRSETM & R

8 MR A ThaeE ik

8.1 (A ER(EFREN

AT HNZE T DA 0 S iR ) B A B BB I & X, DA SIRAETFIR e R R
FAN, FEONRD R ) & DA [R] 3 R s 7k 2 e an R
& WAHBRSCKA “d” BRI R R N TERIE, Horb# d I RTSER R IX A T BESI B 61 58 s

FbF;

2,
*
5\

K2
X4

H
ToNBER R EE T A~F RS 56k,

H

¢ KM b7 BRI R CREHEL, e b I AT SRR R IXAS T BER B 6 58 o L ;
“h” BT RTSRAR R TN BERIEL,  H e RTINS N HERI U AL T s LR

* 81 BAXBFRY

BRIERF P

HREE (FH, )

AL B X
return
if AL

HITiEA 1
i st j;j‘z e
else:

HATiER] 3
case W of:

I BifriEA) 1

i Mﬂzﬁlz‘ﬁ I, case Z A

default: B H 77154
KRR 2 TRUE HAATIHA] - FALSE #7557 SAT IR
f“ﬁ@%finﬁﬂ: for JEFF 4
range(2V) 0 FIN-1, KA1 HWEEF
range( 74 1H, 23R 1H, 2 K1H) MIFIEME (&) BI4RME (AE) |, e BKENTH
break R Y TR R
signed(---) AR5
unsigned (") TCRF 535
fpl6(---) PR RETE A
fp32(--) HUORGRETF R A
fp64(---) BORS FETT R
145 RS ARRGERAR
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BAERT & X
boolean i IRIEH
bit oA
integer BT
bits(V) N HUAR A
ZeroExtend(ZF &, N) TEETIREN L
SignExtend( ZEN BEfR Y REN L
isSNaN( 24 A5 i/ signaling NaN 0004 TRUE, #5024 FALSE
isQNaN( 22 ) AZEE quiet NaN HUU4 TRUE, #5075 FALSE
SignalException( VLN i &z 451 411
# HATIHERE
- TR
* 82 (WHRBEFRY
AR aX
(MM AL N 2 M AL
(M} fireh M & N kP&
N M, - PLE N, M, -k IR B
* 83 HASHAREX
B &N
+ o
- Uik
* e
/ B
% ki
ok =
* 84 ERSHARENX
BAER & X
== %
I= NET
> i
< INT
> KTET
<= INFETF
. SRR ARG ERAR
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EFRRSETM & R

* 85 (TIZHFEN

BAERF

&

FLAS]

LA

FAr 58K

AR

<<

EHEER

>>

BEAT

>>>

BALR

* 86 PHIZHNEY

BAERF

and

or

not

Pk

Db iz BT e s ER A2 N3k 87 P :

*® 87 EHFMER

BEFF

&)

kk

w

AR

* 1, %

R, B, Hu

+ -

hn, K

<L, S>>, >>>

PHAR, TRAR, AALE

FLAS]

Tl sr e, Hhfisk

KT, AT, RTFET, MET

FT, A%FT

@R

and, or

Zis, PR

8.2 ThRE R K RY (AR

AT WHE 2 flid T B O RS LT .
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8.2.1 L

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

return result

8.2.2 B

bits (N) SRL(bits (N) x, integer sa):
if sa==

result

Il
b

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

return result

8.2 3HAER

bits (N) SRA(bits(N) x, integer sa):
if sa==
result = x

else :

result {{sa{x[N-1]}}, x[N-1l:sa]}

return result

8.2.4 LR
bits (N) ROTR(bits(N) x, integer sa):
if sa==
result = x
else :

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

return result

e SRR ARG ERAR
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8.2.5 it WALEIRIELE 1 MK

{bits (N) } CLO(bits(N) x):
cnt = 0
for i in range (N)
if x[N-1-i]==1'b0 :
return cnt
else :

cnt = cnt + 1

8.2.6 FitWALEIRIELE 0 MK

{bits (N) } CLZ(bits(N) x):
cnt = 0
for 1 in range (N)
if x[N-1-i]==1'bl :
return cnt
else :

cnt = cnt + 1

8.2.7 SR ACEIAELE 1 BN

{bits (N) } CTO(bits(N) x):
cnt = 0
for 1 in range (N)
if x[i]==1"b0 :
return cnt
else :

cnt = cnt + 1

8.2.8 iHEALEIRELE 0 BN

{bits (N) } CTZ (bits(N) x):
cnt = 0
for i in range (N)
if x[i]==1"b1l :
return cnt
else :

cnt = cnt + 1
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8.2.9 kiR F

{bits (N) } BITREV (bits (N) x):
for 1 in range (N)
res([i] = x[N-1-1]

return res

8.2.10 CRC-32 KgfitH™

bits (32) CRC32 (old_chksum, msg, width, poly):
new_chksum = (old_chksum & OXFFFFFFFF) ~ {{(64-width){1'b0}}, msg}
for 1 in range (width) :

if (new_chksum & 1'b1l):

new_chksum = (new_chksum >> 1) *~ poly
else:
new_chksum = ((new_chksum >> 1)

return new_chksum

8.2.11 HEEZRNERBENSFEH

{bits (32) } FP32convertToSint32 (bits(32) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint32_convertTolIntegerExactTiesToEven (x)
{2'd1l}: return Sint32_convertToIntegerExactTowardZero (x)
{2'd2}: return Sint32_convertTolIntegerExactTowardPositive (x)

{2'd3}: return Sint32_convertTolIntegerExactTowardNegative (x)

8.2.12 HEEZABEEFSVNFEY

{bits (64) } FP32convertToSint64 (bits(32) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint64_convertToIntegerExactTiesToEven (x)
{2'd1l}: return Sint64_convertToIntegerExactTowardZero (x)
{2'd2}: return Sint64_convertToIntegerExactTowardPositive (x)

{2'd3}: return Sint64_convertToIntegerExactTowardNegative (x)

. RS RBRAHEIRAT
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8.2.13 WREZRAEEEFSTEY

{bits (32) } FP64convertToSint32 (bits(64) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint32_convertToIntegerExactTiesToEven (x)
{2'dl}: return Sint32_convertToIntegerExactTowardZero (x)
{2'd2}: return Sint32_convertTolIntegerExactTowardPositive (x)

{2'd3}: return Sint32_convertToIntegerExactTowardNegative (x)

8.2.14 IREEZRABEEFSVFEY

{bits (64) } FP64convertToSint64 (bits(64) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint64_convertToIntegerExactTiesToEven (x)
{2'd1l}: return Sint64_convertToIntegerExactTowardZero (x)
{2'd2}: return Sint64_convertToIntegerExactTowardPositive (x)

{2'd3}: return Sint64_convertToIntegerExactTowardNegative (x)

8.2.15 HBEEEZFANNE

{bits (32) } FP32_roundToInteger (bits (N) x):

return FP32_roundToIntegralExact (x)

8.2.16 JEEFAHINE

{bits (64) } FP64_roundToInteger (bits (N) x):

return FP64_roundToIntegralExact (x)
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CLOo.wW

rd, rj

CLZ.wW

rd, rj

CcTo.w

rd, rj

CTZz.wW

rd, rj

CLO.D

rd, rj

CLZ.D

rd, rj

CTO.D

rd, rj

CTZ.D

rd, rj

REVB.2H

rd, rj

REVB.4H

rd, rj

REVB.2W

rd, rj

REVB.D

rd, rj

REVH.2wW

rd, rj

REVH.D

rd, rj

BITREV.4B

rd, rj

BITREV.8B

rd, rj

BITREV.W

rd, rj

BITREV.D

rd, rj

EXT.W.H

rd, rj

EXT.W.B

rd, rj

RDTIMEL.W

rd, rj

RDTIMEH.W

rd, rj

RDTIME.D

rd, rj

CPUCFG

rd, rj

ASRTLE.D

rj, rk

ASRTGT.D

rj, rk

ALSL.W

rd, rj, rk, sa2

ALSL.WU

rd, rj, rk, sa2

BYTEPICK.W

rd, rj, rk, sa2

BYTEPICK.D

rd, rj, rk, sa3

ADD.W

rd, rj, rk

ADD.D

rd, rj, rk

SUB.W

rd, rj, rk

SUB.D

rd, rj, rk

SLT

rd, rj, rk

SLTU

rd, rj, rk

MASKEQZ

rd, rj, rk

2|2(2|1(1f(1|1|{1)1|1f(1|1|[1f0|0O|O|O|OfO(O|O[O]|O
2|1]0]|9[8[7|6|5]|4]|8[2[1[0|9]|8|7|6]|5[4[3|2]|1]0
00000O0OOO0OOTOO 1 rd
00000O0OOOOTO1 il rd
000O0O0OOOOOOT1TT1TO ] rd
000O0O0OO0OOOOOT1TT11 ] rd
000O0O0OO0OOOO1TO0OOO ] rd
000O0O0OO0OOOOTTOO1 ] rd
000O0O0OOOOOT1TO0OT1TO ] rd
000O0O0OO0OOOOTTOT11 ] rd
00000O0OOOO0OTT1TOO 1 rd
00000O0OOOOTTTO il rd
00000O0OOOO0OTTTI1O ] rd
00000O0OOOOTT 11 il rd
00000O0O0OO0OT1TO0OOOO rj rd
000O0O0O0OOOT1TOOTO O il rd
000O0O0OOOOT1TO0OOT1TO ] rd
000O0O0OO0OOOT1TOOT11 ] rd
000O0O0OO0OOO0OT1TO0OT1TO0O ] rd
000O0O0OO0OOOT1TOT1TOI1 ] rd
0o00O0O0O0OOO0OT1TOT1TT1TO ] rd
000O0O0OO0OBOOTTOT1T 11 ] rd
00000O0O0OO0OT1TT1TO0OOO 1 rd
00000O0OO0OO0OT1TT1TOO il rd
00000O0OO0OO0OTT1TOT1O ] rd
00000O0OO0OO0OT1TTOTI11 il rd
0000O0OO0OTO rk rj 0000O00O
000O0OOOT11 rk 1 0000O00O
0 00O 1(0]fsa2 rk 4] rd
0 00O 1(1]sa2 rk 4] rd
000 1O0(0]fsa2 rk 4] rd
00011 sa3 rk 4] rd
00100O0O0O rk ] rd
00100O0O01 rk ] rd
00100O0T1O0 rk ] rd
0010O0O0T11 rk ] rd
0010O0T1TO00O0 rk ] rd
0010O0T1TO0T1 rk ] rd
0010O0T1TT1T0 rk ] rd
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21221 (1 (1|1|[1|1|1[f1|1[{1[0|0|0O|O|OfO|O|OfO]|O
2|1]|0|9(8|7|6|5]|4]|3[2[1[0[9]|8|7|6|5[4[3]|2]|1]0
0oo01too0 111 rk ] rd
00101000 rk ] rd
00101001 rk ] rd
00101010 rk ] rd
0oo01o01o011 rk ] rd
00101100 rk ] rd
00101101 rk ] rd
00101110 rk ] rd
oo01o1111 rk ] rd
00110000 rk ] rd
00110001 rk ] rd
00110010 rk ] rd
00110011 rk ] rd
00110110 rk i} rd
0o01101 11 rk ] rd
00111000 rk ] rd
00111001 rk 1 rd
00111010 rk i} rd
oo0111o011 rk ] rd
00111100 rk ] rd
oo0111101 rk ] rd
oo01t1t11110 rk ] rd
oo1t1t11 111 rk ] rd
0100O0O0O0O rk ] rd
01000O0TO01 rk ] rd
01000O0T1O0 rk ] rd
01000O0T11 rk ] rd
0100O0T1TO00O0 rk ] rd
01000T1TO0T1 rk ] rd
0100O0T1TT1T0 rk ] rd
01000111 rk ] rd
01001000 rk ] rd
01001001 rk ] rd
01001010 rk ] rd
01001011 rk ] rd
01001100 rk ] rd
ot1o001101 rk ] rd
0ot1001110 rk 1 rd
01001111 rk ] rd
01010100 code
01010101 code

LOONGSON TECHNOLOGY
MASKNEZ rd, rj, rk
NOR rd, rj, rk
AND rd, rj, rk
OR rd, rj, rk
XOR rd, rj, rk
ORN rd, rj, rk
ANDN rd, rj, rk
SLL.W rd, rj, rk
SRL.W rd, rj, rk
SRA.W rd, rj, rk
SLL.D rd, rj, rk
SRL.D rd, rj, rk
SRA.D rd, rj, rk
ROTR.W rd, rj, rk
ROTR.D rd, rj, rk
MUL.W rd, rj, rk
MULH.W rd, rj, rk
MULH.wWU rd, rj, rk
MUL.D rd, rj, rk
MULH.D rd, rj, rk
MULH.DU rd, rj, rk
MULW.D.W rd, rj, rk
MULW.D.WU rd, rj, rk
DIV.W rd, rj, rk
MOD.W rd, rj, rk
DIV.WU rd, rj, rk
MOD.WU rd, rj, rk
DIV.D rd, rj, rk
MOD.D rd, rj, rk
DIV.DU rd, rj, rk
MOD.DU rd, rj, rk
CRC.W.B.W rd, rj, rk
CRC.W.H.W rd, rj, rk
CRC.W.w.w rd, rj, rk
CRC.W.D.W rd, rj, rk
CRCC.W.B.W rd,rj, rk
CRCC.W.HW  rd,rj, rk
CRCC.W.W.W rd,rj, rk
CRCC.W.D.W rd,rj, rk
BREAK code
DBCL code
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3(3|2|2(2|2|2|2|2]|2]|2|2|1|1|[1[1|1][1|[1]|1]|1[1|o]|o|ofo|o|o|o|o]o]0
1]o|9|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

SYSCALL code 0000000000101 01 10 code
ALSL.D rd, rj, rk, sa2 0000O00O0O0O0OT10 1 1|0fsa2 rk i rd
SLLLW rd, rj, ui5 000000DO00DO0OT1O00O0O0O0|OO 1 ui5 1 rd
SLLLD rd, rj, ui6 ooooooooo1ooooo1| ui6 1j rd
SRLLW rd, rj, ui5 ooooooooo1ooo1oo1| uis i rd
SRLIL.D rd, rj, ui6 ooooooooo1ooo1o1| ui6 1j rd
SRAL.W rd, rj, ui5 ooooooooo1oo1ooo1| uis 1j rd
SRAI.D rd, rj, ui6 ooooooooo1oo1oo1| uie 1j rd
ROTRI.W rd, rj, ui5 ooooooooo1oo11oo1| uis 1j rd
ROTRI.D rd, rj, ui6 000000O00O0OT1TO0O0T1 1|01 uie 1 rd
BSTRINS.W rd, rj, msbw, Isbw 000000O00O0GO0 1|1 msbw 0 Isbw i rd
BSTRPICK.W  rd, rj, msbw, Isbw 000000000 1|1 msbw 1 Isbw i rd
BSTRINS.D rd, rj, msbd, Isbd 0000O0O00O0O0T10 msbd Isbd 1j rd
BSTRPICK.D rd, rj, msbd, Isbd 0000000O0O0T11 msbd Isbd 1j rd
FADD.S fd, fj, fk 000000O01T000O0O0OO OO fk fi fd
FADD.D fd, fj, fk 000000O01000O00O0O0GO0T1O0 fk fi fd
FSUB.S fd, fj, fk 000000O0100000O0GO0TI1O0 1 fk fi fd
FSUB.D fd, fj, tk 000000O01000000O0T110 fk fj fd
FMUL.S fd, fj, fk 000000O010000O0TO0O0 1 fk fi fd
FMUL.D fd, fj, fk 000000010000O0T10O0T10 fk fi fd
FDIV.S fd, fj, fk 000000010000O0T1T1 01 fk fi fd
FDIV.D fd, fj, fk 000000010000O0T1T110 fk fi fd
FMAX.S fd, fj, fk 0000000100001 00O01 fk fi fd
FMAX.D fd, fj, fk 0000000100001 00T10 fk fi fd
FMIN.S fd, fj, fk 0000000100001 0101 fk fi fd
FMIN.D fd, fj, fk 0000000100001 0110 fk fi fd
FMAXA.S fd, fj, fk 000000O01T000O0T1T10O01 fk fi fd
FMAXA.D fd, fj, fk 0000000100O0O0T1TT1TO0T10 fk fi fd
FMINA.S fd, fj, fk 0000000100001 1101 fk fi fd
FMINA.D fd, fj, fk 0000000100001 1110 fk fi fd
FSCALEB.S fd, fj, fk 00000O0O0T1T00O0T1000O0 1 fk fi fd
FSCALEB.D fd, fj, fk 000000010001 000T10 fk fi fd
FCOPYSIGN.S fd, fj, fk 000000010001 00T101 fk fi fd
FCOPYSIGN.D fd, fj, fk 000000010001 00T110 fk fi fd
FABS.S fd, fj 000000010001 0100000O00O0O0 1 fi fd
FABS.D fd, fj 000000010001 01000000O0T10 i fd
FNEG.S fd, fj 000000O0100010100000T1GO01 fi fd
FNEG.D fd, fj 000000010001 0100000O0T1T10 fi fd
FLOGB.S fd, fj 0000000100010100001001 fi fd
FLOGB.D fd, fj 0000000100010100001010 fi fd
FCLASS.S fd, fj 0000000100010100001 101 fi fd
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2|2(2|1(1f(1|1|{1)1|1f(1|1|[1f0|0O|O|O|OfO(O|O[O]|O
2(1[/0]9]|8|7[6]|5]|4(3[2]|1]|0(9|8|7|6|5[4|3]|2]|1]|0
0010100001110 fi fd
0010100O010O0TO0F1 fi fd
0010100010O0T10 fi fd
0010100010101 fi fd
0010100010110 fi fd
0010100011001 fi fd
0010100011010 fi fd
0010100011101 fi fd
0010100011110 fi fd
00101001000O0O0FH1 fi fd
0010100100O0T10Q0 fi fd
0010100100101 fi fd
0010100100110 fi fd
0010100101001 ] fd
0010100101010 ] fd
0010100101011 ] fd
0010100101101 fi rd
0010100101110 fi rd
0oo0t1to0o100101111 fi rd
0010100110000 ] fesr
0010100110010 fesr rd
0010100110100 fi 00 | cd
001010011 010T1(00 | [¢] fd
0010100110110 rj 00 | cd
0oo0t1to10011o0111(00 | l¢] rd
001t1001000T1TT10 fi fd
0011001001001 fi fd
0011010000O0O0TO0F1 fi fd
0011010000O0O0T1OD0 fi fd
0011010001001 fi fd
0011010001010 fi fd
001101001000O0T1 fi fd
00110100100T10 fi fd
0011010011001 fi fd
0011010011010 fi fd
00110101000O0O01 fi fd
001t10101000T10 fi fd
0011010101001 fi fd
0oo01t1t1010101010 fi fd
oo0o1t1t101011000O01 fi fd
oo01t1t1010110010 fi fd

LOONGSON TECHNOLOGY
FCLASS.D fd, fj
FSQRT.S fd, fj
FSQRT.D fd, fj
FRECIP.S fd, fj
FRECIP.D fd, fj
FRSQRT.S fd, fj
FRSQRT.D fd, fj
FRECIPE.S fd, fj
FRECIPE.D fd, fj
FRSQRTE.S fd, fj
FRSQRTE.D fd, fj
FMOV.S fd, fj
FMOV.D fd, fj
MOVGR2FR.W fd, rj
MOVGR2FR.D fd, rj
MOVGR2FRH.W fd, rj
MOVFR2GR.S rd, fj
MOVFR2GR.D rd, fj
MOVFRH2GR.S rd, fj
MOVGR2FCSR fcsr, Ij
MOVFCSR2GR rd, fcsr
MOVFR2CF cd, fj
MOVCF2FR fd, cj
MOVGR2CF cd, rj
MOVCF2GR rd, cj
FCVT.S.D fd, fj
FCVT.D.S fd, fj
FTINTRM.W.S fd, fj
FTINTRM.W.D f{d, fj
FTINTRM.L.S fd, fj
FTINTRM.L.D  fd, fj
FTINTRP.W.S fd, fj
FTINTRP.W.D fd, fj
FTINTRP.L.S fd, fj
FTINTRP.L.D fd, fj
FTINTRZ.W.S fd, fj
FTINTRZ.W.D f{d, fj
FTINTRZ.L.S fd, fj
FTINTRZ.L.D fd, fj
FTINTRNE.W.S fd, fj
FTINTRNE.W.D f{d, fj
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FTINTRNE.L.S fd, fj
FTINTRNE.L.D f{d, fj
FTINT.W.S fd, fj
FTINT.W.D fd, fj
FTINT.L.S fd, fj
FTINT.L.D fd, fj
FFINT.S.W fd, fj
FFINT.S.L fd, fj
FFINT.D.W fd, fj
FFINT.D.L fd, fj
FRINT.S fd, fj
FRINT.D fd, fj
SLTI rd, rj, si12
SLTUI rd, rj, si12
ADDIL.W rd, rj, si12
ADDI.D rd, rj, si12
LU521.D rd, rj, si12
ANDI rd, rj, ui12
ORI rd, rj, ui12
XORI rd, rj, ui12
CSRRD rd, csr
CSRWR rd, csr
CSRXCHG rd, rj, csr
CACOP code, rj, si12
LDDIR rd, rj, level
LDPTE rj, seq
IOCSRRD.B rd, rj
IOCSRRD.H rd, rj
IOCSRRD.W rd, rj
IOCSRRD.D rd, rj
IOCSRWR.B rd, rj
IOCSRWR.H rd, rj
IOCSRWR.W rd, rj
IOCSRWR.D rd, rj
TLBCLR
TLBFLUSH
TLBSRCH
TLBRD
TLBWR
TLBFILL
ERTN

21221 (1 (1|1|[1|1|1[f1|1[{1[0|0|0O|O|OfO|O|OfO]|O
2|1]|0|9(8|7|6|5]|4]|3[2[1[0[9]|8|7|6|5[4[3]|2]|1]0
oo0o1t1t1010111001 fi fd
oo0ot1t1010111010 fi fd
0011011000001 j fd
0011011000010 j fd
0011011001001 fj fd
0011011001010 fj fd
oo01t1101000100 fj fd
oo0o1t1t11o01000110 fj fd
0011101001000 fi fd
oo0o1t1t1101001010 fj fd
oo01t1110010001 fi fd
oo0o1t1t1110010010 fj fd
0 si12 ] rd
1 si12 ] rd
0 si12 ] rd
1 si12 ] rd
0 si12 ] rd
1 uil2 ] rd
0 ui12 4] rd
1 uil2 4] rd

csr 00O0O0O rd

csr 00O0O01 rd

csr rj!=0,1 rd
0 si12 4] code
10000 level ] rd
10001 seq ] 00O0O00O
10010000O0O0OO0O0O0 rj rd
10010000O0OO0OO0TOH1 rj rd
10010000O0O0OO0CTODO rj rd
100100000O0O0T1H1 il rd
1001000O0OO0OO0OT1TO0O0 ] rd
1001000O0OO0OO0OT1TTO0H1 ] rd
1001000O0OO0OO0OT1TT1O ] rd
1001000O0OO0OO0OT1TT1H1 ] rd
100100O0OO0OO0OT1TO0OO0OO0O|OO0O0OO|0OO0OOO
100100O0OO0OO0OT1TO0OO0OT11|00O0OO0O|O0O0O0O0OO0
10010000O0OT1O0T1TO0|(0O0O0O0O0|O0O0O0O0O0
100100000101 1/0000O00O0O0O0O0
10010000O0OT1TH100[(00O0O0O0|0O0O0O0O0
10010000011 01/0000O000O0O0O0
10010000O0OT1TH110[00O0O0O0|0O0O0O0O0
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3|3|2(2(2|2]|2|2|2]|2]|2|2(1|1|1[1|1[1[1]|1]|1[1|o]o|ofo|o|o|ofo]o|0
1]o|9|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
IDLE level 00000110010071000 1 level
INVTLB op, rj, rk 0000011001001 0011 rk i op
FMADD.S fd, fj, fk, fa 000010000O0O0TO 0 fa fk fi fd
FMADD.D fd, fj, fk, fa 000010000010 fa fk fi fd
FMSUB.S fd, fj, fk, fa 000010000T1O01 fa fk fi fd
FMSUB.D fd, fj, fk, fa 000010000110 fa fk fi fd
FNMADD.S fd, fj, fk, fa 000010001001 fa fk fj fd
FNMADD.D fd, fj, fk, fa 000010001010 fa fk fj fd
FNMSUB.S fd, fj, fk, fa 000010001101 fa fk fj fd
FNMSUB.D fd, fj, fk, fa 000010001110 fa fk fj fd
FCMP.cond.S cd, fj, fk 000011000001 cond fk fi 00| cd
FCMP.cond.D  cd, fj, fk 000011000010 cond fk fj 0 0| cd
FSEL fd, fj, fk, ca 000011010000|00| ca fk fi fd
ADDU161.D rd, rj, si16 000100 si16 i rd
LU12L.W rd, si20 0001010 si20 rd
LU32Il.D rd, si20 0001011 si20 rd
PCADDI rd, si20 0001100 si20 rd
PCALAU12I rd, si20 0001101 si20 rd
PCADDU12I rd, si20 0001110 si20 rd
PCADDU18I rd, si20 0001111 si20 rd
LLW rd, rj, si14 00100000 sit4 ] rd
SC.w rd, rj, si14 00100001 si14 ] rd
LL.D rd, rj, si14 00100010 sit4 i rd
SC.D rd, rj, si14 00100011 si14 i rd
LDPTR.W rd, rj, si14 00100100 sit4 i rd
STPTR.W rd, rj, si14 00100101 si14 1j rd
LDPTR.D rd, rj, si14 00100110 sit4 i rd
STPTR.D rd, rj, si14 00100111 si14 1j rd
LD.B rd, rj, si12 0010100000 si12 1 rd
LD.H rd, rj, si12 0010100001 si12 1j rd
LD.W rd, rj, si12 0010100010 si12 1 rd
LD.D rd, rj, si12 0010100011 si12 1 rd
ST.B rd, rj, si12 0010100100 si12 ] rd
ST.H rd, rj, si12 0010100101 si12 ] rd
ST.W rd, rj, si12 0010100110 si12 ] rd
ST.D rd, rj, si12 0010100111 si12 i rd
LD.BU rd, rj, si12 0010101000 si12 i rd
LD.HU rd, rj, si12 0010101001 si12 i rd
LD.WU rd, rj, si12 0010101010 si12 1 rd
PRELD hint, rj, si12 0010101011 si12 i hint
FLD.S fd, rj, si12 0010101100 si12 1j fd
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2(2|2|1{1[1]|1]|1[1|1]1][1|1]o[ofo|o|ofofo]|o|o]0
2[1]o|9|8|7]|6|5|4]|3]|2[1]|o]|9[8|7]|6|5[4[3]2]1]0

FST.S fd, rj, si12 1 si12 1j fd
FLD.D fd, rj, si12 0 si12 i fd
FST.D fd, rj, si12 1 si12 1j fd
LDX.B rd, rj, rk 000O0O0|O0OO0O rk i rd
LDX.H rd, rj, rk 0000O0T1|000 rk i rd
LDX.W rd, rj, rk 00010[000 rk 1 rd
LDX.D rd, rj, rk 00011000 rk i rd
STX.B rd, rj, rk 00100[/000 rk 1j rd
STX.H rd, rj, rk 0010 1|000 rk 1j rd
STX.W rd, rj, rk 00110[/000 rk 1 rd
STX.D rd, rj, rk 00111]|000 rk 1j rd
LDX.BU rd, rj, rk 01000000 rk 1j rd
LDX.HU rd, rj, rk 01001|000 rk i rd
LDX.WU rd, rj, rk 01010[000 rk i rd
PRELDX hint, rj, rk 01011]|000 rk i hint
FLDX.S fd, rj, rk 01100000 rk 1j fd
FLDX.D fd, rj, rk 01101]/000 rk i fd
FSTX.S fd, rj, rk 01 110[/000 rk 1j fd
FSTX.D fd, rj, rk 01111]|000 rk 1j fd
SC.Q rd,rk,rj 10101110 tk 1 rd
LLACQ.W rd, rj 1010111100000 1j rd
SCREL.W rd, rj 1010111100001 1j rd
LLACQ.D rd, rj 1010111100010 1j rd
SCREL.D rd, rj 1010111100011 1j rd
AMCAS.B rd, rk, rj 10110000 rk 1j rd
AMCAS.H rd, rk, rj 10110001 rk 1j rd
AMCAS.W rd, rk, rj 10110010 rk 1j rd
AMCAS.D rd, rk, rj 10110011 rk 1j rd
AMCAS_DB.B rd, rk, r 10110100 rk 1j rd
AMCAS_DB.H rd, rk, rj 10110101 rk 1j rd
AMCAS_DB.W rd, rk, rj 10110110 rk 1j rd
AMCAS_DB.D rd, rk, rj 101101 11 rk 1j rd
AMSWAP.B rd, rk, rj 10111000 rk 1j rd
AMSWAP.H rd, rk, rj 10111001 rk 1j rd
AMADD.B rd, rk, rj 10111010 rk 1j rd
AMADD.H rd, rk, rj 10111011 rk il rd
AMSWAP_DB.B rd, rk, rj 10111100 rk 1j rd
AMSWAP_DB.H rd, rk, rj 10111101 rk 1j rd
AMADD_DB.B rd, rk, rj 10111110 rk i rd
AMADD_DB.H rd, rk, rj 101 111 11 rk 1 rd
AMSWAP.W rd, rk, rj 11000000 rk 1j rd
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AMSWAP.D rd, rk, rj
AMADD.W rd, rk, rj
AMADD.D rd, rk, rj
AMAND.W rd, rk, rj
AMAND.D rd, rk, rj
AMOR.W rd, rk, rj
AMOR.D rd, rk, j
AMXOR.W rd, rk, j
AMXOR.D rd, rk, rj
AMMAX.W rd, rk, j
AMMAX.D rd, rk, j
AMMIN.W rd, rk, rj
AMMIN.D rd, rk, rj
AMMAX.WU  rd, rk, rj
AMMAX.DU rd, rk, rj
AMMIN.WU rd, rk, rj
AMMIN.DU rd, rk, rj
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AMSWAP_DB.W rd, rk, rj

AMSWAP_DB.D

rd, rk, rj

AMADD_DB.W

rd, rk, rj

AMADD_DB.D

rd, rk, rj

AMAND_DB.W

rd, rk, rj

AMAND_DB.D

rd, rk, rj

AMOR_DB.W

rd, rk, rj

AMOR_DB.D

rd, rk, rj

AMXOR_DB.W

rd, rk, rj

AMXOR_DB.D

rd, rk, rj

AMMAX_DB.W

rd, rk, rj

AMMAX_DB.D

rd, rk, rj

AMMIN_DB.W

rd, rk, rj

AMMIN_DB.D

rd, rk, rj

AMMAX_DB.WU

rd, rk, rj

AMMAX_DB.DU

rd, rk, rj

AMMIN_DB.WU

rd, rk, rj

AMMIN_DB.DU

rd, rk, rj

DBAR

hint

IBAR

hint

FLDGT.S

fd, rj, rk

FLDGT.D

fd, rj, rk

FLDLE.S

fd, rj, rk

FLDLE.D

fd, rj, rk

2|2(2|1(1f(1|1|{1)1|1f(1|1|[1f0|0O|O|O|OfO(O|O[O]|O
2|1|0])9(8|7|6|5]|4|3|2|1][0[9|8|7]|6]|5[4|3|2[1]0
11000001 rk ] rd
11000010 rk ] rd
11000011 rk i} rd
11000100 rk ] rd
11000101 rk i} rd
11000110 rk i} rd
11000111 rk 4] rd
11001000 rk 4] rd
11001001 rk 1] rd
11001010 rk 4] rd
11001011 rk 1] rd
11001100 rk 4] rd
11001101 rk ] rd
11001110 rk ] rd
11001111 rk ] rd
11010000 rk ] rd
11010001 rk 1 rd
11010010 rk i} rd
11010011 rk 4] rd
11010100 rk 4] rd
11010101 rk 1] rd
11010110 rk 4] rd
11010111 rk 4] rd
11011000 rk 4] rd
11011001 rk ] rd
11011010 rk ] rd
11011011 rk ] rd
11011100 rk ] rd
11011101 rk ] rd
11011110 rk ] rd
11011111 rk 4] rd
11100000 rk 4] rd
11100001 rk 4] rd
11100010 rk 4] rd
11100011 rk 4] rd
11100100 hint
11100101 hint
11101000 rk ] fd
11101001 rk ] fd
11101010 rk ] fd
11101011 rk ] fd
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11111

1

11111

1

1

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

offs[15:0]

1(1|1|1|1|1]|0|l0|O|O|O|O|O|O|O|O

5|4|8[2[1|0|9]|8]|7|6|5[4[3]|2]|1]0
0 rk ] fd
1 rk ] fd
0 rk ] fd
1 rk ] fd
0 rk ] rd
1 rk ] rd
0 rk 4] rd
1 rk 4] rd
0 rk 4] rd
1 rk fj rd
0 rk fj rd
1 rk rj rd
0 rk ] rd
1 rk ] rd
0 rk ] rd
1 rk ] rd
0 rk ] rd
1 rk ] rd
0 rk 4] rd
1 rk 4] rd

4] offs[20:16]

4] offs[20:16]

0|0 €] offs[20:16]

01 €] offs[20:16]
1 rd

offs[25:16]
offs[25:16]

1 rd
1 rd
1 rd
4] rd
rj rd
] rd

LOONGSON TECHNOLOGY
FSTGT.S fd, rj, rk
FSTGT.D fd, rj, rk
FSTLE.S fd, rj, rk
FSTLE.D fd, rj, rk
LDGT.B rd, rj, rk
LDGT.H rd, rj, rk
LDGT.W rd, rj, rk
LDGT.D rd, rj, rk
LDLE.B rd, rj, rk
LDLE.H rd, rj, rk
LDLE.W rd, rj, rk
LDLE.D rd, rj, rk
STGT.B rd, rj, rk
STGT.H rd, rj, rk
STGT.W rd, rj, rk
STGT.D rd, rj, rk
STLE.B rd, rj, rk
STLE.H rd, rj, rk
STLE.W rd, rj, rk
STLE.D rd, rj, rk
BEQZ rj, offs
BNEZ rj, offs
BCEQZ cj, offs
BCNEZ cj, offs
JIRL rd, rj, offs
B offs
BL offs
BEQ rj, rd, offs
BNE tj, rd, offs
BLT rj, rd, offs
BGE tj, rd, offs
BLTU tj, rd, offs
BGEU rj, rd, offs
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