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

2R-type | opcode | i | d
ARtype | opcode | rk | i | rd
WRtype | opcode | ra | k | i | rd
2Rig-type | opcode | I8 | i | rd
2RI12-type | opcode | 12 | i | rd
2RI14-type | opcode | 14 | y [
2RIt6type | opoode | i16 | : [«
1Ri21-ype | opcode | 21[15:0] | i | 2t201)
126type | opcode | 126[15:0] | 126[25:16]
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1.3 #E<CémBhicHER

BTG B X R AR S LR ERIN 5y o Jo 284 32 RORS RO 45 2 4 MR VERU R . /5
AT T —F R, DL LG dnFE N ORI g s RN R

B, IR AR T Rk X BN A B8R 2. A AR 817 S BRI 2 B U EE “F7
ko

HiK, @ RZHERALETEAS 4T “ XX TR GBI MEEX 5, X PR 0 58 IH
KRR SRS RIUAL, X THAEX SR HBAY, 4254 8B, H, W, BU. HU., .WU 4}
MFRZIELRENBE LB EAFSFN . ARSI FE. AFSF. T/HSFH. LH5EF. TS
Fo AEXEAFRARE O, SEREECEA M5 00 R T 5 HUR s B R, 544 i iE
LA U, (B IR A RGHRERN R AR AT S8, W T AN R R B, 80 3 Bk U
LR A AL, “F” JF3ki4, HIEAREHNH. S, D, .W. WU 55 FRR %3854 B BdE 28
RS ETE RBL HORE TR R PRV R AE T ST, WERHE, AR AES
#HH XX TBAWEERIE TR BRI R S48 S 1RERT ROV BE A58 i Fr AT A PR 852 32 2SI
S 64 ALUEER), 40 SLT A1 SLTU 484, XFhE 2R MG, HAh, #1E CSR. TLB 1 Cache HFFAL
A8 2 LA R B A7 45 S 2 [ RS B AR R 45 2 /2 A NI P RAE VR X 2R ALY J5 2110

MIRERAERCR B (8RB BE AL S M TCRF S5 00— By, 528 HA — AN e WIRITA TRR1E
B MG TS50 8, RS HIWBIERNA %, BamLBBam N EHR, NEEh,
AN EERER Y H BREERIE O, B AR SR TR R O, an SRR R E A B R E R 0 B
"o, WaFed 208 WNAEEA KK H B BIREBCR S MRERER RN, HIKF 54 B0 45 v s i
TEXLRBF —5. 40, 484 “MULW.D.WU rd, 1j, tk” .D X5 H AEAERL rd, WU XF 4R VESL o A1
rk, RIFIEXA TIPTS5 FARRE, FHRIFNFERE N d H, XN, 54 “CRC.W.B.W rd, 1j, rk”
S — AW X rd, B XA 1, 55 AW XN rk, RIIXAS CRC IR HAE 2% o PIHFEHES k
32 LR AR BB 22 A OB 32 SIS 45 R BN rd

TAE A AR VEROE I AN [ 1 B SRR TS TR F A a8 S0 BL “INY SRbriciE 2 fids, BL “IN7
RARICTE AT Ao o N BEF, FORBIENR T A o N S5 f78%

1.4 XFREAH—EBEHN

1.4.1#E$BESMN

JeSIER 32 FORTIRR AT E TR rh, B — LR 4, BTN R UM RS, SUSURERVEXT
RAFE R, EAFAHEL RN AERET, FRXFERIESETE LT A, DI EEAE Y
STRIED o 9 7 ATSCHIMRIS , AFHERM T —Mia 2455 . ZWE, (A/B/CYFRIRILAE 7 BT AL
B.CKZ 5 A FHI4E 4%, A[BIFR ILAL 73 51 66 1 A FT AB K2 544 AN [F] 454 44 o 41 4n, ADD.{W/D}
3 | SRR RERBERAE
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FRHZ ADD.W i1 ADD.D H/N484-44, i BLT[U]Z& /R IF42 BLT 1 BLTU M MNE44, BEE R — S,
ADDI[I].{W/D}#/R~IJ5& ADD.W. ADD.D. ADDLW #il ADDLD U544,

WEERME, XMES IR —FI RSN, EHFRAERERESE - ERNETRBELSE—E
HA W AR B4 A il

1.4.2 FHIASFFEERAN

TS HER 32 PIRETRIAR T2 LT — RAFEHIRA 27 f#4% ( Control and Status Register, iFX CSR ), FHT4%
TR PATIT N, BA CSRIFE A S E TN, AT MERURT RS, 1R H CSR.%%%% ####1E X
SRR AL TRGE S N %% %0 % P14 AR A5 2 17 2 vh 44 T s 3k, 9140, CSR.CRMD.PLV %78 CRMD XA
A EAR ) PLV B,

4 | REHRERARGERAR
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2 HBHES

Je RSB 32 (SOKS T IR A AR AL & SRt B AR RIS A TIN bN ST I 22 57 T ) 93 g Rkl R i 4 M il
TERAER LAY o AR BRHlIA S AP U RRAR &0 0 o ZEAPRALSR &0 AR AUE & T 5 B kA 1

—H4

2.1 BB YRS mizRE

AT PR R ) Al R R S R AR L R S R RN R SRIE N A . RN A EEE T
B T Y ARRE RGBS i TN AR T AL BB AT IR A SRR PR O, R E A T
B 22 SINAT RBFA G IR B A ORABUA (1 58 Bk o AT SRR AL BT ) N B A A BAT 3 (B PR DT,
TR TR ] DURIE SR 28 TP AR &1

2.1.1 HHEkR

SEREEE R A BB BT 5 B, AR HAF (bit, fAidb). F7 (Byte, fid B, KJ¥ 8b).
- (Halfword, fAlid H, KB 16b). 5 (Word, i W, KJ¥32b), 7 LA32 B, WHBIENFN
BHIERS .

T TR TR A S R AN I S 77 1

2.1.2 7728

FERERE R T AV S i 2T A7 a8 B 35 18 F 27 /7 %% ( General-purpose Register, fii#% GR )FIFE 5T 4L#% ( Program
Couner, fHWFRPC), WK 2- 1 FiR,

31 0
r0 (18240)

ri

r2

r3

r30
r31

PC

2- 1 BRAFHESRMPC

LI PR ISR A BB T SRR B . 1E Linux B{ERSET, HEISEE(T1E user mode FHIBIE
5 REPRERRBERAF
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2.1.2. 1 5AFEH

WA %4y GR A 324, 128 10~r31, HH5E 0 SE 174 r0 BMETE Y 0. GR IWALFE AL 32 Pk, H:fil
BHEEL 5B TSR KRR, A AEN S, XS P e R ERE ] LR A 32
A GR HIAE—A ME—IFISME BL H54 PRa S 1 BN AT A8 — 250 | 5237 a8 rlo TEARHER ot 22
I FE #2107 ( Application Binary Interface, fRiFK ABL) HY, rl [ 1 70k 200 A & 2] Hb ik () 27
fFéxo

2.1.2.2PC

PC HA 1A, e GaiE42 Mk, PC arfras ANREBUR 2 BB, ERRMERIES . BlShE
NFIBIARR [El 1 4 R S, AN, PC & A7 dv i) My — SE AR R 2R 4 2 B IR B VR RO g FL% L. PC
MPE B2 S GR B E—E,

2.1.3izTHRER

oS 50HE 32 ARG TRIRGE XL T 2 NMEITHRIANSESL ( Privilege LeVel, f&#k PLV ), 437l/& PLVO Al PLV3,
JS R N IZATAE PLV3 XA ERA S 2% b, M 524778 PLVO 2% B IHE R R R AR EIT. A
KR ERNEZ(EBIESE 41 TAR,

2.1.4 BlShFIR BT

#15h (Exception ) M7 (Interrupt ) 24T Wr 4 BTIEAEPAT N AR, PR P AT IR DR 25 b/ v e
AEBRRR PPN AL THG AT o FErp B Ah B4R e AT I AR A B S H I 0 51, T o T 0 el b= (i
TN S ) 5IR. EATMZH T, FRATR AR X “F= LB P A0l A b P
WS, P B DXAE TR A SR PAT IR B e B T 5 2 — 7 238 24 BT T IAL e 4% B 1 b/ P B b B N
AL,

BT B A BRI S T AR R B R AL PR AR 0 R P A o 3K B R BN R P T AR F I ) 51 A
BEAT —LEfRIZE N4
RGPS AT SYSCALL $5-4- K44 5 3 5 2 fuh e 2 e b (SYS ),

& WSk AT BREAK 54 R5 8 i S 2 il A e s 141 (BRK ),
& ARSANAAAEBISL : PrAT B AR SRR R R E 3L, B A IRNE E SUAE A AT BT SOz 4

MIEATFLE, AR Z i A48 4 AAEAERI SN (INE ),

o FRRGERSHTISN: B BAE AT SRR A E 5L 2 i R AR A R SE RS B4 (TPE ),
& AEEREISN . MR IR IR S BRI TAREME DL, RIBGE AR AR 4 FATASRESE,
S sk B+ M k45 451 46 ( ADEF ),

2
%

VIE YA 32 COR R L o R R R A TR
6 | RSEREARRGEIRAT
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LOONGSON TECHNOLOGY TR 32 MRS ZEF N
& TEREGISL: MR REHR A BT RE T, Bl B R OO T ERRORAC B, ) DA A m i e Al
TERHEGISN (FPE). H2Z(ERETZ%E 3.0.4 THITAE,

2.1.5 A= (E]

X LA B S R ERAE mT L B R AR A A7 St ik 2 ] o R DL PR A7 b ik B D A A7 b ik 0 3 28 el A2 AT I B
T, XEENED SRR R IR A HE, REA T e E AN 4
JES IR 32 (O TR H A A R =S )& — AT SRR AR St ik s ], TR B A A

A [EIG e Z: 0~231-1,

2.1.6 B

TR IRAE 32 (R TRTRCRR A e s ) A4 77 2K

2.1.7 =Fh#isa) e R

TS BEAE 32 A TR T SCRE PRI AAAE DT [T 2R 2, 232 —FUr]Zé47 ( Coherent Cached, fii#x CC) Al
57 AEZEAF ( Strongly-ordered UnCached, fil#f SUC )o f1# 15171 88 5547 RS EESS & , did R Iih iy
MAT ( Memory Access Type ) 3R E . MAT A E GV M SRR ¢ 2028 . 0——SRITIESRAF, 1—
— B GAF, 23— R . AAETTIRI S ALHY B AR T A E B Y

K — BT G A7 U5 ] R BL 5 [B] g, Py 0] (% G T DL fe 28 A7 i 0 Rt ] DA AL PR 8% v 4E47 A G2 A
—HUER A, SR XS [ 2R 85 (8] N A7 LAR AT m e g

K H R ARG AT B 55 P ARG AF R B [l HBE BV M I AP R . WA WX T 9P RS
FEVT )it 27— Bk, BTG U7 1] P2 4 BORE e v B O AT HL 2 BT U5 A B3R VR AU IS 58 BRURT AN BE T 46 A T
T UIERE

oS5 R 32 ARSI AR T R BRMRT AR R ARV A8 2 AN Re G RIEA (Side Effect ), BIHRAREAA
A RAT o B AT DUR A X — Rl i i 7 JE G A S B DT A7 4R 2 R VTR R e 1) VO e, (B2, B
O IRAE) 32 (N AT RR FCVE 9B PP AR A7 R AL IR B E B BITE I . X248, D5 AL SR P AE G A7 AL R X
e, BIEEIE B R B2 R, WRvrsdT. bk R HENERAT BT AL R AN AR R R N AR
PP PR b =S E], FEEEAE B P2 b e D R A A KU R T 1

2.1.7.13#% Cache HEHF—Hit g

FEAN L TR Z3A% IR4E 2 Cache 5B ALFEEHHZ N 1Y Cache BUZR A7 — Bk N\ fir i 35 1% £ ( Cache Coherent I/O
Master ) <[] SAF— EUPE 0620 i i 144

UK SR BT R LR TS SRS . X T RS, HUAE EL B BT L SO WU - B A R M7 TE LB B T A MR
BN, AT BT IR SR 4 8 R RS A A A AT B

7 | REHRERARGERAR
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LOONGSON TECHNOLOGY k) 32 RETIIR S Z T

AbFR SR A% N BB 4 Cache 5445 Cache Z [AIWSZ A7 — FUIE4ES R F RS . XA X T BT,

B Bl Cache 4E4P 452 R AR —MZ A 454 Cache S##lE Cache Z [AIHZAfF —EtE, JEH, T

MK RS AIHEM R AT N AETE, KA 75 B4 IBAR $5 2k (R HUE — E BEfE & 2 store $8 A AT

RO o TER A KA 4ES [7] — 1% M 45 4 Cache 5%0#% Cache Z [A]f S A7 —EUMERT, code ¢ T 8 A1 9 ) CACOP
§4 (B[ Hit Invalidate I-Cache F1 Hit Invalidate and Writeback D-Cache ) HI¥FRUARLFEH N PSS

2.1.8 SERIFFERREISIE

T A B 8RR B VT A7 k6 20 4 53530 50 x8 5%, 75 PR b A Bt o ik #5450 b ( ADEF ),
FIT A ViR 2 BB BT IR oA A . 3 T 75 BEHEAT MU XS SR B R U A 454, AR TR Y s A A
& AR, R A bR XS SR 14 (ALE ),

2.1.9 i —E iR Al iR

T O BRAR) 32 AR 1T BRI A7t — BUHEAR R R I 55— 3Pt ( Weakly Consistency, fRjFF WC ) #&8L, A/NYS
ASUXT ZRAL) PR FH 1 55 — BB A — A T SRR

TESS —EMER A | [PV E R B VT A7 7 B X TPk, B3 03 0 250 FH R A T 72 LI [R] 20 # AR % T
B BT EREESR, DLRIEZ MEB AN T B I BT vi g BRI . XA R AR TF
figdn T~ PR -

L [FRBARAER BT R IT — B 5. B RIEARAELE BT A AL BR A5 4% v B0 A 4 R AR R 3 v L

T AT, HAE 7T [F L B E MR S BT AN RE T AR AT N — N FE R A
2. TEAE @B UFIRE R VIEIAT 28T, P A TE R — LB % b o8 TIX — Ui (E AR R B SRR AR

Z5ER;
3. TEAF— [FEAE RV HIT Z 8T, FTEAER — AL B b o T IX — [R5 B AR A 38 5 AR PR E HE © 58
o

TeASHEAE) 32 (ORE RTRR T BEAS P2 A2 [ 2B R E ) F5 2 DBAR. IBAR DL J% LL-SC #§ 4%+,

BT AR SR, VI TR R A 2 AT, ViR TR R R 4 TSRS, ViR G R 8 R, il
128 [ Xt e ML A 16 A5 A XTS5, Vila] 256 Ll B X R bk 32 TR RRS S .

8 | REHRERARGERAR
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2.2 HuiB i SHL

2.2.1 ERzHAES

2.2.1.1 ADD.W, SUB.W

B4 add.w rd, rj, rk

sub.w rd, rj, rk

ADD.W il F a7 f7a oj H RO n_Eod 28 A7 ok AR, s S5 R A0[31:0162 5 N id H A 474 rd
i,

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

SUB.W it 27 -4 rj P EE 08 250 F 27 A7 4 ok TPIOEEE , TS 4 R I [31:01605 Nl HI & 7 4% rd
i,

SUB.W:
tmp = GR[rj] - GR[rk]
GR[rd] = tmp[31:0]
AR AR A AT I AN K A DRSO A R R AL EE

2.2.1.2 ADDLW

585K addiw  rd, 1j, si12

ADDLW il Fl B 7788 o thOBE N b 12 Feder BE sil2 £F 597 RIS 10 32 (8, FrfSss RS A
P rd

ADDI.W:
tmp = GR[rj] + SignExtend(sil2, 32)
GR[rd] = tmp[31:0]
AR A AT B AN X A DU (TR R AL 3
2.2.1.3LU121L.W

gAML lu12iw  rd, si20

9 | REHRERARGERAR

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY Y, fﬁ;%m 32 ﬁ—iﬁfﬁjﬂﬁ%j&%&ﬂﬂ
LUI2L.W ¥ 20 FeEsrBI%L si20 Sz b 12 HedF 0 55 NGB F 748 rd /1,
LU12I.W:

GR[rd] = {si20, 12'b0}

R4 5 ORI 84—, T R@8ad 12 A7) e BB 4 20 H & 7 4s o
2.2.1.4 SLT[U]

Bk sl rd, rj, rk
sltu rd, rj, rk

SLT Reitl 125 A7 rj th OB S5 1 2 A7 ok P AR AUV A 10 5 BT /N UL, 2R/

JEE, TPKHE AR od (EE N L, SNE N O,
SLT:
GR[rd] = (signed(GR[r]j]) < signed(GR[rk])) 2 1 : 0

SLTU 1 il a7 f7 45 rj A 5 10 H] 7 A7 ok o O BEE AR oA 5 B Bt AT R/ AL, AR/
TIEE, WA A od EE N 1, BIER O,

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

SLT 1 SLTU AR LR A7 T8 5 Fr B AT 1L 2% 10 18 FH 35 A7 A A 08 — 3
2.2.1.5SLT[U]I

AR it rd, rj, si12
sltui rd, rj, si12

SLTI K18 J 75 f7a% rj TP AVBE 5 12 BURr L RIHL sil2 #7548 &5 A iS5 B Bs AL A 775 B B T K
PO, AnRATE /N TEE, WPRGE 2 F 48 od B E N 1, BWEDN 0,

SLTI:
tmp = SignExtend(sil2, 32)
GR[rd] = (signed(GR[rj]) < signed(tmp)) 2?2 1 : O

SLTUL 418 F 2 £7 & o R 5 12 LURr S BVEL sil2 74587 e J5 BT 0 BUm ARV E To A5 B B0 AT K/
PO, AnRATE /N TEE, WPRGE 2 F 48 od B E N 1, BWEDN 0,

SLTUI:
tmp = SignExtend(sil2, 32)
GR[rd] = (unsigned(GR[rj]) < unsigned(tmp)) 2 1 : O

10 | RSEREARRGEIRAT
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SLTI A1 SLTUI Ho SR B0 56 15 A 7 HL B 508 1 2 77 B0 156 — 5.
VLR, AT SLTULES, SCHIBLb R TR,

2.2.1.6 PCADDU12I

54 #%:X: pcaddul2i rd, si20

PCADDUI2I ¥ 20 b4 r BIE si20 el b 12 hr 0 Z 51T 59 @, FrfS8din FiZfs 41 PC,
AINEE RS NIEH &7 rd H,

PCADDU12I:
GR[rd] = PC + SignExtend({si20, 12'b0}, 32)

EIR T B B AE AL 985 BT IR T L (R8P 7 A7 2 B 6258 — 2

2.2.1.7 AND, OR, NOR, XOR

B2 and rd, rj, rk
or rd, rj, rk
nor rd, rj, rk
xor rd, rj, rk

AND F4 18 ] 27 f s oj P A0 5 1 & A7 a8 ok BB TR AR I S, 4PRE NGB AR

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

OR Riifi 27 7 2% rj TP IR0 5 18 3 74 ok BRI T IR A AR BUE 5, 4525 Nl 2r /7 s nd

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

NOR 3l F 75 fras vj oA BdE 538 A& 748 ok PO BRI T B B a2 5, 89R S Nl & 7 4%

rd 1,
NOR:
GR[rd] = ~(GR[rj] | GR[rk])

XOR Rt 7 77 i rj H (0 2080 5 0 2 A7 2 ok T R BEATHR (L2 A4 S s 5, 4R S NIl & A7 4%

11 | BShERERERGERAT
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LOONGSON TECHNOLOGY Eo22 K 32 (MBI IS Tl
rd 1,
XOR:

GR[rd] = GR[rj] ”~ GRI[rk]

E R AR B AR B RE AL 98 5 BT AT A L A8 ) = A7 e B 98— 2

2.2.1.8 ANDI, ORI, XORI

84830 andi rd, rj, ui12
ori rd, rj, ui12
Xori rd, rj, ui12

ANDI RE & A7 4% i H B S 12 PR BIE YR 2 Ja s BT IR A8 AR i 5, 4PRE Nl
& A7 rd

ANDI:
GR[rd] = GR[r]j] & ZeroExtend(uil2, 32)

ORI Kl ] aF A7 oj P BEE 5 12 FURF LRV EE Y & 2 Ja AR S T A i sz 7, 45 R 5 NIl ]
%’rﬁ%g rd EF'O
ORI:
GR[rd] = GR[rJ] | ZeroExtend(uil2, 32)

XORI #1877 7 8n rj IR 5 12 LR LB Y R 2 )5 R B TH A 2 3 Bz 5/, 45 RE A
TR d T,
XORI:
GR[rd] = GR[r]j] » ZeroExtend(uil2, 32)
bR A AR A BIE A 8 5 FRA TATL g R A A AR AL BE — 3

2.2.1.9NOP

NOP 54 &F64 “andi r0, r0, 0°f 54 . HINTHASCN G 4 FTHHES AL &I PC in 4, Btz 4b
NG AR HEATAT AR A ] LA AL BEERIRZS o

2.2.1.10 MUL.W, MULH.W[U]

B mulw rd, rj, rk
mulh.w rd, rj, rk
mulh.wu rd, rj, rk

12 | REREERBRGERAR
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LOONGSON TECHNOLOGY iz‘*ﬁ;%m 32 ﬁﬁfﬁjﬂﬁ%ﬁ%ﬁzﬂﬂ.
MUL.W B3l F 251745 rj WP 80E S5 H & 48 ok PROBEEE TSR, A RA0[3 1011 8088 5 Nl
A d
MUL.W:

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

MULH. W R 1 H] 25 7745 rj 1 980G 53 H 25 A7 ok P A BUROUE A 775 Besb AT AE 3R, SRR 45 R 19[63:32]
PEBEE S NGB A A A% 1d

MULH.W:
product = signed(GR[rj]) * signed(GR[rk])
GR[rd] = product[63:32]

MULH.WU #3257 77 2% 1j 008G 538 27 /74 ok TP B U E To/F S5 BBk 1T AR 3e , TR AR 45 IR 1Y
(6332 E T 54 B IE B NEH A A4 rd H,

MULH.WU:
product = unsigned(GR[rj]) * unsigned(GR[rk])
GR[rd] = product[63:32]

2.2.1.11 DIV.W[U], MOD.W[U]

B divw rd, rj, rk
mod.w  rd, rj, rk
div.wu rd, rj, rk

mod.wu rd, rj, rk

DIV.W Al DIV.WU 18 H 27 77 é% rj 1 092 bR DLl ) 27 £ 4 ok HR IR, PR S R 5 N8 H 27 f£ 48
rd H,

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

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

13 | RSEREARRGEIRAT
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LOONGSON TECHNOLOGY TR 32 POERIRS ZFE N
MOD.W A1 MOD.WU 43t ] 75 77 & rj " B B DLt F 25 77 2 ok B, I R 405 NE A 75
745 rd
MOD.W:
remainder = signed(GR[rj]) % signed(GR[rk])
GR[rd] = remainder[31:0]
MOD.WU:
remainder = unsigned(GR[rj]) % unsigned (GR[rk])
GR[rd] = remainder[31:0]

DIV.W 1 MOD.W BEATBRIEEAERT, BAEEOSMAEA T 54, DIV.WU 1 MOD.WU #E47 BRIz 4R 1ERS
TR RINE A58

R — X 2R /A B 46 4 % DIV.W/MOD.W, DIV.WU/MOD.WU iz 8 (45 i 12, KBS s =
— R HAREUR LA TR B A XA

UEREOE 0 BF, PR TR RE, A B ARAT 54,

2.2.2 B{rizH3EES

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

i sllw rd, rj, rk
srl.w rd, rj, rk

sra.w rd, rj, rk

SLL.W it 7 74 rj PHIERZ I AR, B4 RS Nl 2 f745% rd e
SLL.W:
tmp = SLL(GR[rj], GR[rk][4:01)
GR[rd] = tmp[31:0]

SRL.W K3l 25 77 % rj Th B E A1, A8 RS N3 f74% od o
SRL.W:
tmp = SRL(GR[r]j]l, GR[rk][4:0])
GR[rd] = tmp[31:0]

SRA.W Riifl I3 /74 i HIOBIR AL, BALIRE Nl A A7 4% rd s
SRA.W:
tmp = SRA(GR[rj], GR[rk][4:0])
GR[rd] = tmp[31:0]
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LOONGSON TECHNOLOGY E 32 PSR S BT
R ALAR A RS A B R I T A A ok R 401 B E, HAMETCFT 54

2.2.2.2 SLLLW, SRLLW, SRAL.W

880 slliw rd, rj, ui5
srli.w rd, rj, ui5

srai.w rd, rj, ui5

SLLLW H538 J 27 f7 s v " EER 2 e 78, R Ar 45 RS Nl ] ap £ 4 rd o
SLLI.W:
tmp = SLL(GR[rj], uib)
GR[rd] = tmp[31:0]

SRLLW H53 {75 f o PIOBRE B AR, BAEPRS NEA A /74 rd o
SRLI.W:
tmp = SRL(GR[rj], uib)
GR[rd] = tmp[31:0]

SRALW Riill 1 75 F745 oj h 0B ARG R, B AR S N A A48 od
SRAI.W:
tmp = SRA(GR[rj], uib)
GR[rd] = tmp[31:0]

EIRFSN TR A B RS B R AR AT 5 FUREICAT 5 5L RIEY uis.

2.2.3 E&B#ES

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

8580 beg rj, rd, offs16
bne rj, rd, offs16
blt rj, rd, offs16
bge rj, rd, offs16
bltu rj, rd, offs16

bgeu rj, rd, offs16

15 | RSEREARRGEIRAT
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BEQ 41l H 27 {7 %% rj A H 27 74 rd BERAT LU, anif & A0 Bk 21 B brd ik, BBk
BEQ:

if GR[rj]==GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

BNE R 18 ] 27 f7 s rj A8 27 745 vd B BEAT EB, AR e AN SR Bk A% 2 H bt ik, 5 A Bk
BNE :
if GR[rj]!=GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

BLT Rl 7 77 % oj AN 27 A7 A vd BO(EARAE A 5 BOdE AT LB, WORATE /DT /52 Bk EE 21 H bt

ik, BB
BLT:
if signed(GR[rj]) < signed(GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

BGE Rt 25 f7 a4 rj MU A3 A7 vd MR A 77 5 83T B, R AT KT TR Bk 51 H

PRy, A B
BGE:
if signed(GR[rj]) >= signed(GR[xrd]) :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

BLTU R 1 7 A7 A oj MU 25 4745 od BOEALPETCAT 5 RO AT LLEL, WUR AT /N T 52 Bk 2 H AR

Hodlk, A B
BLTU:
if unsigned(GR[rj]) < unsigned(GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

BGEU K I 77 £ ai rj MU 27 A745% vd BOERLVEJCAT S5 ROBEAT FU, n 2Repir 2 K T2 T2 gk 51

Hbrdl, SNABEE:
BGEU:
if unsigned(GR[rj]) >= unsigned (GR[rd]) :
PC = PC + SignExtend({offsl6, 2'b0}, 32)

EIRINGE T SCAR A BBk B b T R SO KR RS Y 16 LR RIEY offs16 248 88 2 )5 FEAT
SYRE, FriRr R EIN _Ei% 5 SR 4 1) PC.

A HEIERRZ, EiRESURAE S IEA N KA BEREN R85 3K, WG 20R  ( S2 B
BTN mASE, RIHE 2 offs16<<2,

N
s

SRR ARG B RAS

16 |
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2.2.3.2B
R0 Db offs26

B JCA Bk B H AR L AL . k% H AR it K45 255 (Y 26 LR S BN AL offs26 1B 48 /2 K 2 75 7

Sy, FfRrmisEimn %o 341 PC,
B:
PC = PC + SignExtend({offs26, 2'b0}, 32)

T EERIR, AR WRAE T I R BRI R 75 2K, DY 24 287 o 9 52 B EOS SON B
TANHRALRIRFAAE, BIHE 285 offs26<<2,

2.2.3.3BL

8480 bl offs26

BL ook PRk S B brstb it it , [RIRPRIZAE 2 #) PCAEIN 4 (USSR BENE] 1 S A 754745 11
22 BBk H AR R 5 5 (1 26 LR SLRIEL offs26 248 /288 2 ()5 AT 59 R, Fris i fnis

(BN E3% 93 SCHR 4 1) PC,
BL:
GR[1] = PC + 4
PC = PC + SignExtend({offs26, 2'b0}, 32)

TE LA ABL ', 1 51l HZFEA ol AE R L2547 45 ras
WETEBENZ, 2 WRESIL g KA BEEENRBER 7, W2 o i S BPEN 3N B
FA RN AR E, B4R AT offs26<<2,

2.2.3.4JIRL

B2 jinl rd, rj, offs16

JIRL JeA B 2] D AR AL, (R RZ 452 1 PCEIN 4 ISR S N B8 A 35 745 od o
AR 2 W H AR 2R 45 205 Y 16 HUAFSLBIAL offs16 B4R /278 2 ()5 BT 597 e, AT mts
{E N _E 8 27 A7 4% o O fE

JIRL:
GR[rd] = PC + 4
PC = GR[rj] + SignExtend({offsl6, 2'b0}, 32)

2 rd T 0 B, JIRL MDD Re BN & — 2% i ny AR T8 I el %45 2
rd %F 0, 1j % 1 H offs16 % 0 (9 JIRL F1E A1 F iR 1 ] 3Bk 5 H .

17 | BShERERERGERAT
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LOONGSON TECHNOLOGY i‘zrﬁ;%m 32 ﬁ—iﬁﬁﬂﬁﬁ%?ﬂ}
BRI, %48 WRAE S R BN AR 807530, W2 27 v (89 32 BU BB SN A
FAT AL A, B4 offs16<<2,

2.2.4 EBisFEES

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

{520 Idb rd, rj, si12
Id.h rd, rj, si12
Id.w rd, rj, si12

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

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

LD.{B/H} A7 ERE] — A5 F I BEEAT 597 R IR S N 2 A7 4% rd, LD.W AP AFHRE] — N1
RS N 75 A7 4% rdo

LD.B:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = SignExtend(byte, 32)
LD.H:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = SignExtend(halfword, 32)
ILD.W:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
GR[rd] = word

18 | RSEREARRGEIRAT
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LD.{BU/HU } \ N AFHL ]l —ANF 5 2R F P ER Y R 5 5 Nl 7747 45% rd.
LD.BU:

vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
byte = MemoryLoad (paddr, BYTE)
GR[rd] = ZeroExtend (byte, 32)

LD.HU:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
halfword = MemoryLoad (paddr, HALFWORD)
GR[rd] = ZeroExtend (halfword, 32)

ST.{B/H/W } il F 25 /775 rd W[ 7:01/[15:0)/[31:01 i ELHE 5 N BN A7 R,

ST.B:

vaddr = GR[rj] + SignExtend(sil2, 32)

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

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

vaddr = GR[rj] + SignExtend(sil2, 32)

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

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

vaddr = GR[rj] + SignExtend(sil2, 32)

AddressComplianceCheck (vaddr)

paddr = AddressTranslation (vaddr)

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

IR FE A BV R B SR RE A o PIES TSR E R 12 EeRESm IR sil12 AR AT,
X+ LD.{H[U/W} 1 ST.{B/H/W}454, HEBEH AR BRI TR, MA Sl & AEXS 556140, B
BT i 2 X 55461 A1

19 | RASHHERRHERAT
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2.2.4.2 PRELD

Foi%X:  preld hint, rj, si12

PRELD M P47 HF FiiHL— Cache 1THIBEEHEN Cache . o5 e bk it 55007 sO2 K 8 ] 27 47 2% 1
MES TSP G 12 HeReSZ RIS si12 AR %07 f7 Hu bk 7 76 R TREL ) Cache TP,

PRELD 454 "1 1] hint 427 &b 8 25 70U 26 189 DL K B[] i 545 SN WS — 2% Cache hint A 0~31 £ 32 4>
AJi%E{E . H AT hint=0 & XA load TN E — 2 #(#E Cache, hint=8 & XN store T & —HE# Cache, H A
hint {8 1) & SCEARE X, AP HATES L[] NOP 45 4 4L B

U PRELD 484 B V5 7 bk (#) Cache J& 14 A5 J2 cached, 4 1ZIEAAEEF=AVifFahfE, PR NOP 45
R StiR

PRELD #§ 4 A2 filt & ATAT 5 MMU B MUk AH C /41 41

2.2.5 BFisTFES

2.2.5.1LL.W, SC.wW

AR lw rd, rj, sil4
SC.W rd, rj, si14
LL.W Il SC.W X —Xf 484 TSR T “B-A20-5" VIFARIET 51, LLW 484 A £E4 & i bk Y
B —ANFE BRSSP RS NEH TR 1d, 5B SC.W 5 A 451 A 1 58 B /) 200 By [ 48 5] 64
WAEHIE , Vi ERVE SR T (e pL 2, LLW $ATRSIC SR R bk 35 & - —hric (LLbit &4
1), SC.W 4 HUTHT 28 F LLbit, 104 LLbit 4 1 B A B2 EEE, BMAE ., YR EEE TR
TR AETH “BAEN-5” UIAARIEF AR, T MBI R R AT LL-SC 454 % B2 SC MY
M. T HEIXANMER, SCAW/DMEA 2 HPUTHRI) S G AR E (0] AR FREEAR )y SC 454 HhAT
FITE I LLbit {8 ) 5 N\ F8 %7 4798 rd HiR 1,
TERCRT ) LL-SC #AT ], T #11F 21k LLbit {5 0:
% 47T ERTN 454 B 17 CSR.ILLBCTL /) KLO i A%ET 1;
& HE A #R#% s Cache Coherent I/0 master X 1% LLbit %f b )l f 78 () Cache 17 #4752 T — 4
store $1E
WA LL-SC 454 % Vs [l ik () £74% 5 17 J@ 7 AN & Cached, B AHUTE R E o

TBEEFENE, HREATEITEN A, FERIRSEH W sil4 L2882 A5 S5 5akbAHm, Bl
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, 32)
AR X HeFi 4 (3 w2 BT I 57 BBt i m B AELAT) DL 9 r, B FLE R 4R 215 H sil4<<2,

20 | RSEREARRGEIRAT
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2.2.6 iiEEES
2.2.6.1 DBAR

B85 k: dbar hint

DBAR #&4 H T~ 5¢ i load/store Vi fF4%A1E 2 [R]FIHIFE D AE . HASH 09 32 BN hint F T-48 75 12000 0 [ 45
Xt GO RRRE

hint {624 0 @BRAL LI, HAER — NS 2R RD bR . A % 21 2 51 T A load/store 15 £7 44
VERIRHATE G, “DBAR 0°45 2 A e 1ET; H A “DBAR 07 HUTEMIITIE, HIGHTA load/store
VIAFHRAVEA BEFFIRTAT

WA L1 DIReSEl, HE A hint AR 1% B hint=0 $4T .

2.2.6.2IBAR
840 ibar hint
IBAR #8541 F 58 B AN Ab B 25 4% PN 300 store 35 7E S5 B B 1E Z IR0 [R125 . AT B9S2 BDE hint H T 48
TR 1) [ 25 R S AN R 3E FRJEE

hint {57 0 ZBINLASLIA . EREIEFIR “IBAR 0" 54 2 G UG — & REE ML 45 E] “IBAR 07 48
A Z HIFIT A store #RAE BITATRCR .

2.2.7 BEe&ImiES

2.2.7.1 SYSCALL

541 syscall code

AT SYSCALL 4545 37 BN T5 214 W fi 5 22 88 FE A9 b o
B4 code IRASE T 5 2 AT (LB S AL ER B FE AR M T AL 16 I S8

2.2.7.2 BREAK

541\ : break code

AT BREAK 45445 57 R0 2 1 O fid A2 I 491 8
RS code $dfE T A5 2 nT LI SN BR B AF 9 e AR s 0 S8 A

21 | BShERERERGERAT
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2.2.7.3 RDCNTV{L/H}.W, RDCNTID

B85 rdentvlw rd
rdcntvh.w rd
rdcntid fj

Je 558 32 ARG TRIARE LT — MEESFIF g, H AR 64 AT ELER, PR Stable Counter,
Stable Counter TEE (/5 &4 0, B/ THE BT E IS 1, 28R4 1 B EIZEEE 0 262 53, [
BHEEAN T B 28 AR A — AN R v B 1) 2 R ME— 45, #82 Counter ID,

RDCNTV{L/H}.W $54 H T3 HUE & WR T 2705 5, H 1 RDCNTVL.W 2L Counter FJ[31:01675 A
277 4% rd ', RDCNTVH.W 32HX Counter [1[63:32], RDCNTID Counter ID 5155 /5 5 Nl JH 2F 7745 1j
H,

Tt 484 32 ALK fRi AR Y RDCNTVL.W rd. RDCNTVH.W rd A1 RDCNTID rj 64 92Fr 3 51 % B 32
A 2R (%) RDTIMEL.W 1d, zero .RDTIMEH.W rd, zero il RDTIMEL.W zero, rj iX = F RDTIME{L/H}.W

B2 R AE

22 | REREERBRGERAR
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3 HiiFR%IES

AT LR T S B 32 DR TR AR AR R AN - SR R 70 P (V7 s8R Ao e 2R 32 (K 137 i v 1
TliV7 SR 2 1 D e XA IEEE 754-2008 Arifk
BERH VT sl A AN R B R R R 2 T S B SR, FRATTHE R [F]ef SIE I BE Al R B 4 A LA
TFRBEES . (B, W T — SRl AR UK BI7 SBEEEPERE TR SRR IR AR B A 56, B H RV
BRI B 4, B0 RS BE AT s B & T PR A HORS POV B B4R 2 0 SELERITR AU B
4 I 75 60 B B AR XU FET7 s B 46 4 S5 8 02 LA32 B2 LA64 TEoK,

0

5

3.1 BMiZ R RiESRIzERE

AT P B A AR ) B AT A B A i AR A U B B B R N R G RTE I N & o PR N B A A
SO R BAR FERT, R ARSI AR S R A Bt 2 b, R B BTN IR N A

3.1. 1 FAKEHER

7 R S A A G BRI ) BORUUURE P77 s B, P 1203840 TEEE 754-2008 bRV o i 5E 3o
.11 1 BEEFSK
PR RETR B B RE R 32 LUAE, LU TSR

31 30 23 22 0

S Exponent Fraction

HRHE S, Exponent M Fraction £ MSEME R ANE], From i3 s 88U R 3- 1 fos:
3 1 EREFSEBEITEAR

Exponent Fraction S bit[22] Vv
0 0 +0
0 =0
1 0 -0
0 -0 0 FEMHE JEEARALHL, {E +27" x (0.Fraction)
B 1 33 AEHURALEL, (92" x (0. Fraction)
0 1EEH FUARALEL, {5 h+2""""" x (1.Fraction)
[1, OxFE] (AR=Y: ,
1 EEE HARALEL, -2 x (1.Fraction)
0 0 BT (+)
OxFF =0
1 0 IG5 (~o0)
OXFF - EEE 0 KASAEEL (Signaling Not a Number, SNaN)
. B FE{E 1 HERAER (Quiet Not a Number, QNaN)

H K + o SNaN 1 QNaN [ EARE X, & FE IEEE 754-2008 TR
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3.1.1.2 WHEEZESK

XS FETT s B 56 B A 64 Lod, 48U Fig K

63 62 52 51 0

S Exponent Fraction

A S, Exponent M1 Fraction £ MEEME R ANE], From i3 s R 3- 2 s
& 3 2WREFSEBEITEAR

Exponent Fraction S bit[51] Vv
0 0 +0
0 =0
1 0 -0
0 o 0 1EEH ARSI EL, 5 9+27" x (0.Fraction)
B 1 {E R AEBUIRALEL, 892" x (0.Fraction)
0 1EEMH FARALEL, A 9+25 " % (1.Fraction)
[1, Ox7FE] {EEAE _
1 1EEH FARALEL, -2 x (1.Fraction)
0 0 BT (+)
0x7FF =0
1 0 L5 (o)
(E=XEN 0 KASAEEL (Signaling Not a Number, SNaN)
0x7FF 1=0
=N 1 HERAER (Quiet Not a Number, QNaN)

H K + o SNaN 1 QNaN [ EARE X, & F IEEE 754-2008 TR
3.1.1.3#HSF=ENELRER

T2 RBEE 2 T A AEREE A BE R H T NaN 1648, 208 & AN, Ho &2 T NaN (L1 1s
LA IR

THL—. X452 H T & SNaN M5 E 2 4E i) Invalid Operation 7% & {51 4h, {22 Invalid Operation {%
sBIIMERETCRL, M 2324 —A QNaN 2558, XA QNaN HIEUE S FE R E S b L e P =i () SNaN,
W HALHE Jy Xt B () NaN o

IRERAE R OL S R A E RN - QR PSR ERVE R £ A0 £k, B4 £ OLE R T ks aiRA =4
URERIERL fal £ M1 £k, B4 fa IRERRT £, fj IIRERET ko

SNaN f%4#% 2y QNaN (A A M an T

& WREERGVEEIERET, BB SNaN BRI E= & 1, HRMIRFFAZ,

& WERZERIERIESE, BB REW &M, EFBEuBEEA, &E¥ERNE&EMNE 1,

& GUREGTRHITREEGE, 2 BRI RIRAE AT 0, et B R&SME 1.

THOL . PRERIERCP A SNaN, (B4 QNaN fA7ER, RIS R @i QNaN 1EJyiX 4545 4 1 4

IEI AR VR RO S 2 R 7 U B o — i — 3

B 7 BRI S DLAN, HE 7 QNaN GRS DL B S kA B QNaN fE., FLE A #Y 5

RSHEHRRRHBERAR
Loongson Technology Corporation Limited

T et 4% R AR QNaN,
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F&E QNaN [I{E >l 0x7FC00000, 45 18RS % QNaN [I{E >y 0x7FF8000000000000,

3.1.2 TR HESER

R RARS (INF RS ) BaiRIEE a8, BT (Word, il W, KJE 32b),
FRIE AL R A A B i 7 5K

3.1.3 778

17 BRI M BT 725 A 1% S & A7 4% ( Floating-point Register, fi] FX FR ). 25 F5 & %5 77 7%
( Condition Flag Register, fAj#K CFR ) FIIF i IRZS 27 F#% ( Floating-point Control and Status Register, ]
X FCSR ),

3.1.3.1 2R HEFS

FR 34 32 4, 124 f0~£31, B MEATLAE (024 SRR B V2 RO S RV R 2
Bf, FRMALBEN 32 Pofs, BHIEDLT, FR BINLTEH 64 LUAE, ToibiE LA32 i/ LA64 J24h , Rl 4
B 5T AT AR KRR, MNEWAEN S, XLE4R4 PR — N7 ST 2SR nT LR A 32
N FR FAE—

LAG4
. LA32

/63 32:31 0
f0 :

f1

f2

f3

30
f31

3 1 ZRFFH
UTF AT HAC SR AR — A HORS RE T B s R RO, Bl B R BT ST A AR I 31011 B, b
BVE R A A2y F[63: 321 T AR R R E .

3.1.3.2 £S5 78

CFR LA 14, 124 fecO, F—A#EATLALS . CFR BN 1 HEE, 17 R S5 F% 5 N8I 5% 14
PRE AT, MR N EIE 1, BNE 00 3% A0 A2 W HIBT 1R B T 2 hn B3 45

3.1.3.3 FREHNRSHEEFSE

FCSR 5 4 4, 124 festO~fesr3, fived) Ay 32 HbdE, HA fesrl~fesr3 /& fesrO FRE 544, RIS
25 I HEHFRERBRDERAT
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[] fesrl~fesr3 FLSZ 1410 fosrO B FELetl , 445 fesrl~fesr3 B, fesrQ HP X N A6 38 4% 44 oo i e 4% b R 43
ANAZ , festO FIASANER E X angk 3- 3 Ais.

% 3- 3 FCSRO HEFRRiEEN

hL BF w5 iR
TF sIRAE VZOUL 1 715 B AV fil & 451 SN A BEAVE
4:0 Enables RW
Fos 4 RV, EbdR 3 XFR Z, EbdF 2 XS O, EbdF 1 XS U, EodF 0 XER I,
7:5 0 RO | fREEHEL. #6RE 0, HERHA IS HAE .
RN, RO 4 MERE, SEELNT:
0: RNE, %I IEEE 754-2008 5 f] roundTiesToEven;
9:8 RM RW 1: RZ, X} IEEE 754-2008 #H roundTowardZero;
2: RP, %I IEEE 754-2008 F7 ] roundTowardsPositive ;
3: RM, X1 IEEE 754-2008 H'HJ roundTowardsNegative.
15:10 0 RO | R8I, BR[O, HAMA RS,
016 - AW H R Flags K AHE S G, #2877 AR BN TR S ARAE VZOUTBI A1) B8 I
' * WA 20 REREV, LLAS 19 KPR 7, HCAE 18 XERE O, HA% 17 XERE U, HA% 16 RER I,
23:21 0 RO | R8I, BR[O, HAMAA RS,
I — IR AR AT =25 1) VZOUL B4 B
28:24 Cause RW
o 28 XLV, HLAR 27 KPR Z, ELHF 26 XS O, EbA 25 MR U, BUEF 24 XER L
31:29 0 RO | R8I, BR[O, HAMA RS,

FCSR1 /& FCSRO # Enables #7544 . HA7'E 5 FCSRO H—2,
FCSR2 J& FCSRO "' Cause 1 Flags 31544 . 2N E 5 FCSRO 1 —%L,
FCSR3 /& FCSRO /1 RM #1544 . HAv ¥ 5 FCSRO H—%(,

3.1.4 Z R HI9h

TR BIANESR, 2597 R B T A BE AR 77 UL PR R B T2 A R S5 2R, 77 I RE AR
B = A AR NI 5
SERTF A5 4 S FF HLA TEEE 754-2008 AT SCHVE B 41 -

3
oo
b3
3

R
&

K5 Inexact (I)

N Underflow (U)

F#5 Overflow (O)

k%% Division by Zero (Z)
AEyL#4E Invalid Operation (V)

FCSRO ' Cause 1818 — (4 B _EiR B —AMII Ak o BESRTT 546 2 HAT 45 I 20 FL0 A0 1 7= A 1 150 B8
12 FCSRO 1) Cause 3 H
FCSRO H %} T8 —Fh i S A 8 & — AN BE(Z ( Enables 18 ), S AEA7 R E T 1F s AL B 0 7= A= g 451

26
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SRR il — N BIAMEANIE R B E — ANRESIRE o AHEATE SIS = AR, WX () Enable 724 1,
A2 R fib A — AR RGN SMRE N 5 AR 6T SL ) Enable £224 0, 848 A 2 il A7 s B AN N | T2 FCSRO
1 Flag 386 A EE 1,

ORI AR AT AR, AT BRI R AR 2N A
UUF R A AT IR AR TR AU AMB I B i RV s AR N B TR A AL B AR TR A R — A

R AR ARIREISN Ak B 45 R 077 AR, & 3- 4 50 7 BARE A ol
& 3 4 FRPIMIBRELER

£ ik SN B 5R
I AERE EREEE B ONJE 2R b R 25 2R
RNE W NG A5, ATRER 0, subnormal, #&XHE#/M normal % ( HUkg
JE: 227, WOREEE: £27"7)
RZ ENEIAR, g2 0, subnormal
U it b HNIGHILE R, TR 0, subnormal, %/NYIIE normal ¥ ( BKSJE
+277, B +27)
- HNIGHILE R, TTRER 0, subnormal, % AHI 6 normal ¥ ( ELKJE :
-2 XU -2
RNE PR [ 45 SR T 5 445 5 B+ 00 Bl — oo
0 L RZ ARAE r 8] 45 SR FF 51045 R & oK
RP 06 B I /N i, HEIE BRI IE g+ o
RM HEIE RIS B E KRR, R EREIE - e
o Bk EREELE PR AR RS 1T 5 KE
\4 R EREELEN FEfE—4 QNaN

3.1.4.1 3EEBRAEBISH (V)

4 AU B A ROE LI GERIY, A2 R R TCRERE B INEAE S o AR MR BN, B2
AN QNaNo A RAREBRAEG] S 1 BAR 3 E 417515 2 UL IEEE 754-2008 MLV 7.2 7,

WERBISFRVFREN : SR A AFE A E S, JREF A7 AR TR B o

WRBIAMEE IEREN - AN HAl B4R 4, QNaN 85 N Hinar fas

3.1.4.2 R ZHI (2)

BRIk R A U EREOR 0 SR EOE — M RMARERBARRT, BREBISN A (5 5l
WERGISNRVFREN . BE R A, AR B o
RGBSR IR . WERBAEPIARE, S REA TSRS,

3.1.4.3 Lisfish (0)

TR BURE TS B S5 R AT E N, U BRI S R A ERHE A 1 H ARk A oA IR

S A T RN 2 SN SEAR TIPSR R R SRR . 5 FRBIIN S SO T SO i) A
27 | REPEHERRHBRAR
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FREGISN ARG S o XIS R i B AR B SRR A )
WERGISNRVFREN . aERAT SRS, AR B o
WERBISNERIEREN . APRBE WGP AL, BJE AR H & NS A1 2R T 5ok E

3.1.4.4 il (V)

MR EN 25 R R — AR RUMER, S HIUF RIS L. A AEFRUMER TR, TEENER
i,
ENJERI, BIXE T —ANE 0 g R, HBIRBUSE UG BT BT X R A R B T AN, AR NS
(45 SRAE (-28min, 2Bminy ey S A SR axX AN 25 B — AN HEFAME o (FURS 50 Emin = -126, AU 42 Emin = -1022, )
244 FCSR.Enable.U=0 I, 6 0 21 45 Ry — N HEF /I ME -
(1) %07 R E R A& NG SRR ARSI, 32204 FCSR.Cause 1) U F1 T #0E Y 1;
(2) BIZTF R E R AN &N G S RS, 4 FCSR.Cause W) U M T #ANE 1,
>4 FCSR.Enable.U=1 I, K I 245 5 — M EFRMUME , AEZF S IRERZ )& NG 4 RIE R
B IC ARSI, AR TE BN

3.1.4.5 FEEHBISH (1)

FPU 7ER LA (15 DU 7 AL AR i 61151 -

@ EANGRARR

& HAGUOR LR, H BRGSO REAL A EAL

WERBISNFVFREAN AR — D ARKE TG SNEEERE, 45 RAFfras A e, JF HIRAr A as R o
ROMIXFF TR PR RE , Bt AANKE B 5] S0 BF A A e B I A (s RE

WERGISMERIEREN - MR A HAM ARG A, AN A RO S B B &y 7745 o

3.2 EiZ R ¥ B SR

AT FTR 4R 4, BT FLDX.{S/D}. FSTX.{S/D}. FLD{GT/LE}.{S/D}#1 FST{GT/LE}.{S/D}iX 12
VP RVTAAR 2R T LAG4 24, HAR A 1% AU8UE 2 RN IE A T LA32 22F9 1 LA64 2244,

3.2.1FRizHEKES

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

88 k:: 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
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LOONGSON TECHNOLOGY S 32 iR RS E TR
FADD. {S/D 4K 1 sUAFAT f £ H (¥ HORE 5/ DUR BE T s 850N BT 77 A7 i e P RS J3E/ DR JBE T 1
B, 1SR FORS S OBORS L7 OB RS N BITE R Ar A7 A £d W o 1% RN 12 R TEEE 754-2008 i ifE
addition(x,y) FR1E I RLAE .
FADD.S:
FR[£fd] [31:0] = FP32_addition(FR[£]j][31:0], FR[fk][31:0])
FADD.D:

FR[fd] = FP64_addition(FR[f]j], FR[fk])

FSUB.{S/D }E AR 17 sl A7 A7 £ 1 I UK B8 OUORS 8 17 sUBSORK 2507 sCAT A7 i £k H B4 BRORG 55/ BURS JRE T 1
B, AT B0 HURS FE/ RN FETF s B AE IR B N BIVE U A7 A £d Hh o V7 RUR0E 12 8 AE TEEE 754-2008 Brifk
subtraction(x,y) ¥ /E FIHLTE o
FSUB.S:
FR[fd] [31:0] = FP32_subtraction(FR[£fj][31:0], FR[fk][31:0])
FSUB.D:
FR[fd] = FP64_subtraction(FR[fj], FR[fk])

FMUL. {S/D}E 2RI sl A5 A7-dr £ H 0 BORG S5/ DU ETE m BT AT 1 F5 A A £k P B BFURE 52/ UG JEE T 1t
B, 5B HUORS DO BETR sS4 IR B N BV s A 22w £d . % IR IS AR TEEE 754-2008 Fr ik
multiplication(x,y) ¥ A/E HIHLTE
FMUL.S:
FR[fd] [31:0] = FP32_multiplication(FR[£3]1[31:0], FR[fk][31:0])
FMUL.D:
FR[fd] = FP64_multiplication(FR[fj], FR[fk])

FDIV.{S/D} 45 2 BH1F f 2 A7 7% 1) FF 0 HORG 5/ 0URS T 17 BB DUTF A BT A7 2% £k PR Y PRORS FE/ 00RG P V7 05
B, 1530 RS R/ RORS B TF m B R BN BITF S 27 A4 fd o 77 A BRi%s Al IEEE 754-2008 A5 i A
division(x,y) R AE FIFITE
FDIV.S:
FR[fd] [31:0] = FP32_division(FR[fj][31:0], FR[£fk][31:01])
FDIV.D:
FR[fd] = FP64_division(FR[fj], FR[fk])

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

A2 ;. fmadd.s fd, fj, fk, fa fmadd.d fd, fj, tk, fa
fmsub.s fd, fj, fk, fa fmsub.d fd, fj, tk, fa
fnmadd.s fd, fj, fk, fa fnmadd.d fd, fj, tk, fa
fnmsub.s fd, fj, fk, fa fnmsub.d fd, fj, tk, fa
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FMADD. {S/D} 54515 i35 A7 i £ F B U B2 DURE BT )80 17 m AT A7 £k P B BRORE J3E/ UG 07 A

Bkt S RIMEE RN EIF R34 4 fa mh B0 BURS SEEOUORS LI A0, A5 BB FURE S/ RURS ST )LEE R B N5
PP AT fd o

FMADD.S:

FR[fd] [31:0] = FP32_fusedMultiplyAdd(FR[£3][31:0], FR[fk][31:0], FR[fa][31:

01)
FMADD.D:

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

FMSUB.{S/D}5 2 17 s BT £ air £ 1 A FRORS 5 O00RS B2 V7 s AU 5 07 s A A e Tk R 1) BRORS 52/ 00KS BET A
BOARTE, 15 20245 R0 2217 s AT A7 A% fa I BRURS B/ OUORS FE V7 S B0, 452 1 SRS P/ 0URE VT B SR BN B
7 mUAF £ A £d T,

FMSUB.S:

R[fd] [31:0] = FP32_fusedMultiplyAdd(FR[£f3][31:0], FR[fk][31:0], -FR[fa][3
1:07)
FMSUB.D:

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

FNMADD. {S/D } i 4% S35 (74 £ FF I SRS 00K BT R RS 17w A7 £k 1R FRURS JEE /DU I 77
AT, 15 BIR A RN BV SRR AA A fa v A SRS 2/ XURS PV s B, 45 380 B0 RS J5E/ DURS J5E 17 s B R 61

JEENBF A A fd P
FNMADD.S:
R[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)

FENMSUB.{S/D} 45 4R 1% mi AF A7 £ T B FURE 2/ U0RS B2 7 il B 5 17 A3y A7 Bk rf A0 BORG E/ XURS 2 T
SEURHT, 1520 25 FIR TR s A A7 fa o BORK B/ DURS BE TR s B, 15 20 1) BRORG J82/ DURS BV s B4 R BB
JAE NBF R A fd

FNMSUB.S:

FR[£fd] [31:0] = -FP32_fusedMultiplyAdd(FR[£j][31:0], FR[fk][31:0], -FR[fal
[31:01)
FNMSUB.D:

FR[fd] = -FP64_fusedMultiplyAdd(FR[f]j], FR[fk], -FR[fal)

PL_E PUANYE S Rl A T Nz BB TEEE 754-2008 bR rh fusedMultiplyAdd(x,y,z) 8 /E LS .
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3.2.1.3 F{MAX/MIN}.{S/D}

B fmaxs fd, fj, fk fmax.d fd, fj, fk
fmin.s fd, fj, fk fmin.d fd, fj, fk

FMAX.{S/D } 4§ 2 1L £-1F i 27 4775 £ 0 1 FRURE B/ RORE B V7 A B S5 0 B A7 2 £k HP 1Y) SRS 38 00K JEE 7 1
B AR BN BT S P A28 £d P o X 2548 4 112 B84 IEEE 754-2008 A3 maxNum(x,y) 35 4F i K
FMAX.S:
FR[fd] [31:0] = FP32_maxNum (FR[£f3][31:0], FR[fk][31:0])
FMAX.D:
FR[fd] = FP64_maxNum(FR[fj], FR[fk])

FMIN. {S/D 45 2 1L 517 s 27 A7 45 £ HH A0 FRORG B/ XURG P V7 A B S5 17 8 B0 A7 £k HP B BORE J3E UURE T 1
B NE B NBITF S ZF A28 £d P IX R 4548 A 32 FEAE TEEE 754-2008 bR HF minNum(x,y) 54 L
FMIN.S:
FR[fd] [31:0] = FP32_minNum (FR[£3][31:0], FR[fk][31:0])
FMIN.D:
FR[fd] = FP64_minNum(FR[fj], FR[fk])

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

B2 HX: fmaxas fd, fj, fk fmaxa.d fd, fj, fk
fmina.s fd, fj, tk fmina.d fd, fj, tk

FMAXA.{S/D } 484 £ 17 sl A7 A7 di £ T 1 FORE 5/ DURG FEVE sS85 17 mUAT A7 e Tk H 1) FRORG 85/ DURG v
B AERTE R BN B AT A7 A £d TP IX W 5545 4 (112 5878 IEEE 754-2008 A1 H maxNumMag(x,y)
BRAEIE .

FMAXA.S:

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

FR[fd] = FP64_maxNumMag (FR[fj], FR[fk])
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FMINA.{S/D HE AL BT s AT AF A5 £ H A RS B /UK V7 B0 5 17 s 27 A4 Tk HP 1Y) BRORG B UORG B 17
B P A BU N BN B R AT A £ TP X P 25 4R 2 (112 OB IEEE 754-2008 A7 ' minNumMag(x,y)
BRI,
FMINA.S:
FR[fd] [31:0] = FP32_minNumMag (FR[fj][31:0], FR[£fk][31:01)
FMINA.D:
FR[fd] = FP64_minNumMag (FR[fj], FR[fk])

3.2.1.5 F{ABS/NEG}.{S/D}

845 k: fabss  fd, fj fabsd  fd, fj
fneg.s fd, fj fneg.d fd, fj

FABS.{S/D} 4 2 1L 717 sl 7 A7 45 1) T A0 RS P/ BORG FE V7 i B, DO XA (B RFS A E R 0, H
B AE), BANBINERAAA fd o XPIScTE 22 FIE1E IEEE 754-2008 FRifE i abs(x) 4/ EHIRLIE
FABS.S:
FR[fd] [31:0] = FP32_abs(FR[f]j][31:0])
FABS.D:
FR[fd] = FP64_abs (FR[fj])

ENEG. {S/D M2 1% R 3 17 A £ 0 FURG L/ R0R BEF ik, B O (B R AT S U, e
WAZ), BNBIE R fd he XM AR A Mz FOEAE IEEE 754-2008 ARifEH negate(x) B AE AU RLTE .
FNEG.S:
FR[fd] [31:0] = FP32_negate(FR[£j][31:0])
FNEG.D:
FR[fd] = FP64_negate(FR[f]])

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

845K fsarts  fd, fj fsqrt.d  fd, fj
frecip.s  fd, fj frecip.d fd, fj
frsqrt.s  fd, fj frsqrt.d  fd, fj

FSQRT.{S/D} & e 1% sl a7 f7a £ Hh B SRS [/ XU FEVE s B, B HLTT 7 o 45 31 00 RS B2 0URS B 157 1
BUS NBF A AR fd o TR T )7 I BEAE IEEE 754-2008 ARk squareRoot(x) B LT .
FSQRT.S:
FR[fd] [31:0] = FP32_squareRoot (FR[fj][31:01)
FSQRT.D:
FR[fd] = FP64_squareRoot (FR[fj])
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FRECIP.{S/D } 48 & 1E ¥ 1F 5 27 A7 2% 1) FF 1 HORE B /OVURG BV 5 8, 1.0 B DAIXANTF s BUG A5 31 i
K5 FSE / XURS V7 i BUS N BT 25 A4 £d WP, AH24 T IEEE 754-2008 AR division(1.0,x)#4E
FRECIP.S:
R[fd][31:0] = FP32_division (1.0, FR[£3][31:0])
FRECIP.D:
FR[fd] = FP64_division (1.0, FR[f3])

FRSQRT.{S/D}iEA L 17 s a7 AE 2% ) T B0 BROKS FE/ 0URS FETF A8, B LT 07 I 45 3] 10 BP0 55/ UK 17
SRR 1.0 [, 1521 1Y FORG 5/ R0RS BT A 805 N BV 0 27 A7 o £d P T S T 5 R {812 %96 IEEE 754-2008

FrRuE A rSqrt(x)#EAE AL
FRSQRT.S:
R[fd][31:0] = FP32_division (1.0, FP_squareRoot (FR[fj]1[31:01))
FRSQRT.D:
FR[fd] = FP64_division (1.0, FP_squareRoot (FR[fj]))

3.2.1.7 FCOPYSIGN.{S/D}

54 #:: feopysigns  fd, fj, tk fcopysignd  fd, fj, fk

FCOPYSIGN. {S/D }ME 2 L HE 17 s A7 £ 7 5 H 0 BURS B/ 00RS FE 1% a5, B 8 A5 6 O T i 75 A7 4 £k
HH () BEUORG 2 ODURS PS5 V7 AUB R R, 45 21 AT 1R RS P55/ OKS FET s B0 N BITF a3 A7 £d TP VR R ITF
51z B IEAE IEEE 754-2008 Fr#fEH copySign(x, y)ERIERIELTE
FCOPYSIGN.S:
R[fd] [31:0] = FP32_copySign(FR[fj][31:0], FR[fk] [31:0])
FCOPYSIGN.D:
FR[fd] = FP64_copySign(FR[fj], FR[fk])

3.2.1.8 FCLASS.{S/D}
a4k fclass.s  fd, fj fclass.d  fd, fj

AFGARF R A AR £ BT SBREAT IR BRI, TR AT E R — S 10 BRARE B4, BELLEs
& S MR PR

Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Bit9
negative value positive value
SNaN QNaN
o normal subnormal 0 o normal subnormal 0
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2k H DB P A 5 A LU AR XS B S PR, 4 515 B ) X B LR S BN 1o %48 A X Y
IEEE-754-2008 #7EH1 1) class(x) R4 .
FCLASS.S:
FR[fd] [31:0] = FP32_class(FR[fj][31:0])
FCLASS.D:

FR[fd] = FP64_class (FR[f]])

3.2.2 ZRLEBHES

3.2.2.1 FCMP.cond.{S/D}

541 femp.cond.s cc, fj, ftk femp.cond.d cc, fj, tk
KR RIF AR S, B RN E PRSI (cc ) XFEFE4 1 cond 7 22 Fl, XEELLES
A DA S HIWT AR HETE R R A1 ok

B | cond X Trwe | QNaNRT | o0y REE 754-2008 Bl
Condition s
CAF 0x0 = o
CUN 0x8 Tk iR UN compareQuietUnordered
CEQ Ox4 A EQ compareQuietEqual
CUEQ 0xC FREFEUOIE R UN EQ
CLT 0x2 INT LT compareQuietLess
CULT 0xA INT BTG LR UN LT & compareQuietLessUnordered
CLE 0x6 INTEET LT EQ compareQuietLessEqual
CULE 0xE INTET BT UN LT EQ compareQuietNotGreater
CNE 0x10 & GT LT
COR 0x14 B GT LT EQ
CUNE 0x18 Toik U B AN 5 UN GT LT compareQuietNotEqual
SAF Ox1 = o
SUN 0x9 ARRKT/NTEET UN
SEQ 0x5 A EQ compareSignalingEqual
SUEQ 0xD PRKRTBUNT UN EQ
SLT 0x3 INT LT compareSignalingLess
SULT 0xB ARRFHFET UN LT & compareSignalingLessUnordered
SLE 0x7 INTEET LT EQ compareSignalingLessEqual
SULE OxF PRERT UN LT EQ compareSignalingNotGreater
SNE 0x11 & GT LT
SOR 0x15 B GT LT EQ
SUNE 0x19 Toik U AN 5 UN GT LT

E: UN RRoik e, BQ Fonlds . LT R/ T HAPMRIER A ED A NaN I, XKt Joik L
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3.2.3 ZREiES

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

a4k fovtsd  fd, fj fovtd.s  fd, fj

FCVT.S.D 454 T A A7 At £ P 00N T2 B8R AR M BRI A, 1551 00 FORS B S N5
T Rl a7 fd

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

FCVT.D.S 5 2 e B 17 sl 27 A 4 £ FP 1 BORS PS50 OB 5 0 UG P55 0 s B, 45 31 1) XOKS 2 17 s 805 N5
7 mUAF £ A £d T,
FCVT.D.S:
FR[fd] = FP64_convertFormat (FR[£3j][31:0], FP32)

T 5 4z BEAE TEEE 754-2008 PRt convertFormat(x)#AE L TE
3.2.3.2 FFINT.{S/D}.W, FTINT.W.{S/D}

ot fints.w fd, fj ftint.w.s fd, fj
ffint.d.w fd, fj ftint.w.d fd, fj

FFINT.{S/D}.W $5 & 1517 s 2 A7 4 € H A BE R0 i rs B 4 o BARE 8 DURS 17 S B, 19 301 RO
IRCRE FEVE S NBIVE U A g fd TP VR R U 46z 5081 TEEE 754-2008 HrifEH convertFromInt(x)
PRERRINE,

FFINT.S.W:

FR[fd] [31:0] = FP32_convertFromInt (FR[f3][31:0], SINT32)
FFINT.D.W:

FR[fd] = FP64_convertFromInt (FR[£j][31:0], SINT32)

FTINT.W.{S/D} & & WL 575 r a7 A7 2% £ 0 FORG J55/ 0URS B V7 s B L 30 o B B 58 A5 8, 19 B e
TEBEUE NBITF S A AR fd o ARYE FCSR AN RIFIRZS , BUiF s i iz B 1Y IEEE 754-2008 #r
HEFF A ERE LR R .

Y IN -t IEEE 754-2008 bR rf B3tk
ESUNEOLE TSN convertTolntegerExactTiesToEven(x)
REFIEEIN convertToIntegerExactTowardZero(x)
[EIETCT5 I7 N convertTolntegerExactTowardPositive(x)
6] 5175595 77 ) i N convertTolntegerExactTowardNegative(x)
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FTINT.W.S:

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

R[fd] = FP64d4convertToSint32 (FR[fj], FCSR.RM)

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

845k ftintrm.w.s fd, fj ftintrp.w.s fd, fj
ftintrm.w.d fd, fj ftintrp.w.d fd, fj
ftintrz.w.s fd, fj ftintrne.w.s fd, fj
ftintrz.w.d fd, fj ftintrne.w.d fd, fj

T LA A 45 A 1 78 NS OB P2 R B 1B

FTINTRM.W.{S/D } 4 & VEHFF A7 A7 A £~ X FORS S/ 00K L7 OB o B AU S 2, 15 3 B2
T RBENBITE s feas fd b, SR “RATEH 7 &N #9755

FTINTRM.W.S:

R[fd] [31:0] = FP32convertToSint32 (FR[f3][31:0], 3)
FTINTRM.W.D:

R[fd] = FP64convertToSint32 (FR[f]j], 3)

FTINTRP.W.{S/D} 5 & BETF U7 A7 A 1) o FURK B2/ 00K FE 77 s B O B BURE A8, 1R B

R RBUS NBITE A A4 £d TR “IIE S5 71 N7 1977 3
FTINTRP.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[f3][31:0], 2)
FTINTRP.W.D:
R[fd] = FP64d4convertToSint32 (FR[fj], 2)

FTINTRZ.W {S/D 45 2 L FETF s Ar A7 as £ 000 RS 2/ XURS B 17 i B AR 9 R RO S B, 19 SR
E RBENBITE A feas fd b, SRA “FIT &N 1755
FTINTRZ.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[£3][31:0], 1)
FTINTRZ.W.D:
R[fd] = FP64convertToSint32 (FR[fj], 1)

FTINTRNE.W.{S/D} 454 WL #8677 s 27 A7 7 £ 1 1) 5K B OU0RS P 7 B R 0 BB e 5 B, 153138
B2 S NBE SRR fd R “rsdi EEE N 1.

FTINTRNE.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[f3][31:0], 0)
FTINTRNE.W.D:
R[fd] = FP64convertToSint32 (FR[fj], 0)
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IR PO E A 2 s FL S Y TEEE 754-2008 i rh AR E L R R,
4K IEEE 754-2008 t7YEF I3k
FTINTRNE.{W/L}.{S/D} convertToIntegerExactTiesToEven(x)
FTINTRZ.{W/L}.{S/D} convertToIntegerExactTowardZero(x)
FTINTRP.{W/L}.{S/D} convertToIntegerExactTowardPositive(x)
FTINTRM.{W/L}.{S/D} convertToIntegerExactTowardNegative(x)

3.2.4 ZFRMizES

3.2.4.1 FMOV.{S/D}

88 1#%:0: fmovs  fd, fj fmov.d  fd, fj

EMOV {S/D PRHT 27 A7 £ HIMETE ORS00 BE T i KR SUE N BIVE sl e A7 e £d i, 2R £y BfEA
T RS BEOBORE B A% 3, I RAHE

FMOV.S:

FR[fd] [31:0] = FR[£3]1[31:0]
FMOV.d:

FR[fd] = FR[£f]]

Fi RS BRERAFR AR, 251 IEEE 754 B8, M AMEHGTE SRR A 27 7 45 ) Cause M1 Flags
E 78

3.2.4.2FSEL

848k fsel fd, fj, tk, ca

FSEL 454 AT 26 PHIERE . FSEL SUTHS, WPRZAMAREFFAEas ca BESET 0 PRS2 A 745 £ 1)

EENSITE R4 fd T, SWETE S fk BFES N BF A5 fras fd 1,
FSEL:
FR[fd] = CFR[ca] ? FR[fk] : FR[f7]

3.2.4.3 MOVGR2FR.W, MOVGR2FRH.W

845k movgr2frw fd, rj
movgr2frh.w fd, rj
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MOVGR2FR. W i Fl 25 725 1j 165 N7 S fEes fd I 32 Airh . B IF SFfF e sl 64 i, N fd
M 32 DA E o
MOVGR2FR.W:
FR[fd] [31:0] = GR[rj]

MOVGR2FRH.W i Fl 77 174 1j {85 NTF s a7 (Fan £d 8 32 i, T A % 74 fd BUMIR 32 P (EANET
MOVGR2FRH.W:
FR[fd] [63:32] = GR[r7j]
FR[fd] [31: 0] = FR[£fd] [31:0]

3.2.4.4 MOVFR2GR.S, MOVFRH2GR.S

FA K movfregr.s rd, fj
movfrh2gr.s rd, fj

MOVFR2GR/MOVFRH2GR.S % 27 1725 £j B 32 A7/ 32 48 5 NGl 2F 749 rd,

MOVFR2GR. S:

GR[rd] = FR[£3][31:0]
MOVFRH2GR. S:

GR[rd] = FR[fJ][63:32]

3.2.4.5 MOVGR2FCSR, MOVFCSR2GR

4% movgr2fcsr fesr, fj

movfcsr2gr rd, fcsr

MOVGR2FCSR R4 8 ] 75 -85 1 (EAZ S fosr 4 7R 117 S8 R A5 25 42 28 % LR 3 ¢ o] 5 480 1, G SR
MOVGR2FCSR #§ 4 1&1i FCSRO {3 £33 Cause 15 [f) 3 F1XS B (1) Enables (47 I 1, 5 &04 FCSR1 [
Enables f# . FCSR2 [#J Cause 8, #1153 Cause HJ{SL 1% Enables {7 [l 4 1, MOVGR2FCSR 484 F & 12>
fih A F AT A

MOVGR2FCSR:
FCSR[fcsr] = GR[r]]

MOVFCSR2GR ¥ fesr 578 B 17 s 48 iR A 75 A2 48 10 32 ALE 5 NIl 75 £ 48 1do
MOVFCSR2GR:
GR[rd] = FCSR[fcsr]

R EIRAR 4 Y fosr FROR I A HPIRS A Ar e A EAE, WAERAHE o

REHRERARGERAR
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3.2.4.6 MOVFR2CF, MOVCF2FR

84 movfr2ef cd, fj

movcf2fr fd, ¢j

MOVFR2CF % S 775 fj BBk — HUAF I E S5 NS bR B E A48 odo

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

MOVCF2FR #4255 bR B 2745 ¢ BIES NVE 748 fd Bk —bedr, fd & FRINi#h 0,
MOVCF2FR:
FR[fd] [0] = ZeroExtend(CFR[cj], 64)

3.2.4.7 MOVGR2CF, MOVCF2GR

184 1%:0: movgrect cd, rj

movcf2gr rd, cj

MOVGR2CF it i 77 7775 1j B — LLRFI(E B N AR E T4 cdo

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

MOVCF2GR B 55 b B 27174 ¢ BOME S5 NI 27745 vd BBk —EbdE, od &5 FHOGZAD O,

MOVCF2GR:
GR[rd] [0] = ZeroExtend (CFR[c]], 32)

3.2 5 ZRfXES

3.2.5.1 BCEQZ, BCNEZ

84830 beegz cj, offs21
bcnez cj, offs21

BCEQZ X} 25 (FhR a5 a7 A7 2 of BOMEHEAT FIWT, QnREET 0 NIBkAL 3] H s b, SIABREL
BCNEZ X} 25 (F iR S a7 A7 2 of HOMELHEAT FIWT, QSRANZET 0 MIBFL S H brstaht, 50 A BEE: o
BIRPIZR I SR A BB H AR R A 6 21 B SERIEL offs21 AR RS 2 A fE FAF SR,

R

Pt B A2 A0 3% 73 SCHR 42 ) PC,

| REHRERARGERAR
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BCEQZ:
if CFR[c]j]==
PC = PC + SignExtend({offs21, 2'b0}, 32)
BCNEZ:

if CFR[cj]!=0 :
PC = PC + SignExtend({offs21, 2'b0}, 32)

A HFEIERRZ, EiREASUCRAE S ICA N KA EREN WA 0773, WG 2R o (4 52 BRI
BTN RS fE, RIHE 2T offs21<<2,

3.2.6 ZFnTEiERS

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

Rl flds fd, rj, si12
fid.d fd, rj, si12
fst.s fd, rj, si12
fst.d fd, rj, si12

FLD.S M A7 E — A= B8R B NIF S 27 A7 fd B8 32 iz, #5717 s arfran hr 58 0y 64 r, N fd A

32 M ANE . FLD.D M AFHE] — AN X7 A B 5 N7 U3 A7 A fd

FLD.S:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
word = MemoryLoad (paddr, WORD)
R[fd] [31:0] = word

FLD.D:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
doubleword = MemoryLoad (paddr, DOUBLEWORD)
FR[fd] = doubleword

FST.S RHF M A A fd FPIR 32 7R S AN BIN A7 o FST.D F4 17 i ar fr s fd T EHE S N2 N A7
I:F! o

FST.S:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (FR[fd] [31:0], paddr, WORD)
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FST.D:
vaddr = GR[rj] + SignExtend(sil2, 32)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (FR[fd] [63:0], paddr, DOUBLEWORD)

b dE MU AT T SOR R A A A o P RME S TS U RIE R 12 HUR S RVEL si12 ARIsR A
X+ FLD.{S/D}M FST.{S/D}E4, M F A BARRFRRS, R A AR 556 4h

41 | SRR ARG B RAS
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4 R IREEE

4.1 55 EFR

T RS BEAE) 32 (SRS TR AR BEERAZ 43 R 2 AL SRS Privilege LeVel, f#% PLV ), 437l & PLVO #1 PLV3,
A0 #8424 B AL TR FEAL SR T CSR.CRMD H1 PLV 350 (B e — i 22 o

FITE FERSE R, PLVO J& B A i s AR I FRRA SR, AR 2 i — ] U R AL i 2 I 1 [ BT R AL S U
WA S, PLV3 IXAMRRRUEE AN BEA TR 2 V5 TRl RAASU R U

T Linux 253K, 2985 PLVO 2% n] A% 02, PLV3 Zaxt v 1 4%,

4.2 FESHE

FIT A R FE 2N AE PLVO FrASE R T A BE VG IH] o (EUE 7] LLFE PLV3 $RALEEZL T $01T Hit 28 CACOP 454,

4.2.1CSRiji4

4.2.1.1 CSRRD, CSRWR, CSRXCHG

F2 0  csrrd rd, csr_num
csrwr rd, csr_num
csrxchg rd, rj, csr_num

CSRRD. CSRWR Al CSRXCHG #4 H T-# f41/j[71] CSR. CSRRD #4145 & CSR MI{H 5 N 18 H 77
f45 rd 1, CSRWR #5218 H 27 A7 4% rd W IH(E S N B4 &€ CSR 1, [FIRFHE4E & CSR Y IH {558 218
27 £ rd ', CSRXCHG 482 R4 F 27 f2 4% o AU SHE S, KA E4 rd TIIRES A2
52 CSR HOM S HEMG A 1 [ ABLELLAE, % CSR A AR LUARRFEA A, [KE 1% CSR 1 B8 5037 518
F 75 725 d

it CSR 7 f7 é R S () - fk 25 i), BIR4E A CSR 1 F- 4Bk B T84 iy 14 URr 2 B4
csr_num, CSR Ay FHE#A & — CSR % fF2s, Bl 05 CSR M csr_num /& 0, 15 CSR B csr_num +& 1, PA
A

TE e A28 H 32 ARG IR R, T CSR %5 A7 2 M AL 5E #B 2 32 1,

24 CSR V5 [a) 4 4 V5 ] — A~ ZA5 A S SCERE (R SEIL) CSR B, BEahfEIR Bl 4: 0 18, B ahfE A Edit
FRER BT 0] WARZS . 75 BHLEEE MR, CSRWR Al CSRXCHG 54 AU & ¥ HT CSR (5 511k,
A& CSR IRE 1L Eh1E
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4.2.2 Cache #E4
4.2.2.1 CACOP

845 K\: cacop  code, 1j, si12

CACOP 454 EZ T Cache fIRIAHIL LAz Cache —EPELES

WA o AN L5 RIEM 12 AR 4K si12, 1415%] CACOP f54 Fr H I el bt VA, H
B T AR R B Cache 1T B

CACOP 54 i Mi4~ Cache DA St 477 Cache #4E 484 5 LLAFAY code Y . code[2:0]48 /1A
f¥) Cache X%, code[4:31H/RfF AL,

code[2:0]=0 FK/REVE— L FLH 454 Cache, code[2:0]=1 FK/RIFME—RFLH EE Cache, code[2:0]1=2 K
RVE ZRILZIRE Cache,

code[4:3]=0 %/~ T~ Cache #J4A1t ( Store Tag ), F#45/E Cache 1711 tag B N4 0, R AIH) Cache
H (l<<Way) i, & A (l<<Index) 4~ Cache 17, & Cache 17 K/NA (1<<Offset ) ™F17, 4K
HHbhE R S REWE, #:E % Cache 1955 VA[Way-1:0]#% 1955 VA [Index+Offset-1:Offset] 1~ Cache 17 .

code[4:3]=1 F/n K it B Z 5] 7 4E4F Cache — % ( Index Invalidate / Invalidate and Writeback )
Hutik AR 5107 A E SOE W b — Bk . 4B — BRI R X4 E 1Y Cache HEIT LTS (A1 HYHRAE
WRPARER) R 464 Cache, AT EIEAT OB, JFA T s Cache 179 HIEMHE S 0], 55 [m] () 4 3t
N FIWR— A7 g B ARSI Cache J2 IR M A 8] (1 0 8 BUELJF 58 R UE o % T ##JE Cache B & Cache,
FH EL ARSI e e 2 T3 (X FE Cache 17 8038 9 ERT A 5 =]

code[4:3]=2 For K &I 5177 N4 Cache —E(HE (Hit Invalidate / Invalidate and Writeback ), X B4
{71 Cache —EUE M #RAE 5 L1 — B rid — 3 FriB &l 51 75 30, &% CACOP 54 1 VA AE— 8 load
542 B VINFFHRIER) Cache, ndn b UK 4 (1Y) Cache 1T HEATHRME, BIABUEFI#RAE, T XA At
Fenl eV K Stk et , BT LAIXPPE UL CACOP 454 nl figfil & TLB AR BISh . ASiL, T CACOP

B RVEIXT G2 Cache 17, T RLIXFHESL NI AT ZH BHHEX 55,
code[4:3]=3 J& TSI H /& X[ Cache ##4F, ZEMHEHH AN T WIHA I D) REE o

4.2.3TLB 4354

4.2.3.1 TLBSRCH

54 1%2\: tlbsrch

1 F§ CSR.ASID A1 CSR.TLBEHI (15 B =25 #f] TLB., WA, o a bR sEE N F|
CSR.TLBIDX [ Index 3, [FIH# CSR.TLBIDX [ NE {78 M 0; @A a3, H84 % CSR.TLBIDX

44 | REHRERARGERAR

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY SR 32 MRS E T
NE V&N 1,

TLB &R SHE TR, 0 THIEIKIGE I =, W3 0 1T R &RJE —17,

4.2.3.2 TLBRD

A2 1%20:  tlord

% CSR.TLBIDX [ Index S E 1 % 51H 230 TLB H i H5 @ Wi, a4 & 7 B AL & — M 20 TLB
I, AB40Ki% TLB Wi 71 3R {5 2.5 AN 3 CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELOI1 #I CSR.TLBIDX.PS
Hr, H¥% CSR.TLBIDX ) NE i #4 0; WIERAR & B AR — N JoRL TLB B, 5 CSR.TLBIDX /¥ NE {i/
B A1, HY¥ CSR.ASID.ASID. CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1 1 CSR.TLBIDX.PS 4 &}
0,

TEEEMNE, AY/JER TLB WA TLB H 1) TR I R0/ O B0 &

QR T A Y index (B8 T TLB (VB R, NIALERZR 1T MR E o

4.2.3.3TLBWR

2R twr

TLBWR 454 TLB #H5¢ CSR 1 it /775 (1 LR T B 5 N 2l TLB (45 2 T #IE N TR TS Bk B
F CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELOI A1 CSR.TLBIDX.PS, # It.F} CSR.ESTAT.Ecode=0x3F,
RBP4k TLB HEIEGIAMEFS 84 TLB s A — AR (B TLB W E 209 1), &I,
Wt % CSR.TLBIDX.NE i ff{E ., ULAF 4 CSR.TLBIDX.NE=1, 4 TLB & ##E N —AJak TLB 3 ;
¥4 CSR.TLBIDX.NE=0 I}, TLB 7 &#3H N —4NE 4L TLB i,

AT TLBWR B, TURITS N TLB 91 # /& CSR.TLBIDX ¥ Index 3B & Mo ELAR BT R

2% TLBSRCH 454 #15¢F TLB & WK 51{E B+ HH

4.2.3.4 TLBFILL

Bk tbfill

TLBFILL 454 # TLB #H5¢ CSR H B 47 Wi TR 355 BIE N3] TLB Hh . #IEH AN TR IUE Bk E T
CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1 1 CSR.TLBIDX.PS, #; i} CSR.ESTAT.Ecode=0x3F, E[l4b
F TLB SEIEFI /MO FEF, A4 TLB HRZEAN—MA200 (B TLB Wi E A2k 1), SNME, 5%
% CSR.TLBIDX.NE i ff){f . ILAT41% CSR.TLBIDX.NE=1, A4 TLB H 2 ¥ N —A TR TLB 3i; {2
24 CSR.TLBIDX.NE=0 i, TLB H A4 & HIHN—FH 2 TLB W,

4T TLBFILL A, TURIHIEANE] TLB MWE—I0, J& i (RRE HLIE B .
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4.2.3.5INVTLB

5210 invilb op, fj, rk

INVTLB $54 ] T 702 TLB A2, DLZERE TLB 5 N f7 2 [A] TR BRI — Btk

oW =ARIRIERCT, op /2 5 LR SLEI%, F TR R RERAL,

A7 1 BI[9:010LAF IRTC AR E I %5 1) ASID (52 (B0 “ArfFandi g ASID™), HAx AR LAUR
0. 4 op AR /RIHRAEAN T L ASID I, RLKGE F 27 A7 8% o BN 10,

W25 A7 ok P TAA SO RER T R B RIS (FR0y “aFfrasdi € VA7 ). 24 op FIT{R/RHI1R
VEANTE E e LS S, SORE 1 ] 27 A7 4% ok BB 10,

7 op X BRI R R IR, RAER T I op R fil Ok B 52 B 51

op BAE

0x0 BRI TR,

0x1 BRI LRI, WA HERUR S op=0 5842 —H.

0x2 BBRTA G=1 MR,

0x3 BBRATA G=0 M TR,

0x4 BRI G=0, H ASID 5 J-2rffasdi € ASID H) TR,

0x5 PR G=0, H ASID % T2 /7352 ASID, H VA ST fF2HE & VA IR I,
0x6 THMRATE G=1 3¢ ASID T2 7746 & ASID, H VA ST FREE VA BITTRI,

4.2.4 HEe 3 ES

4.2.4.1 ERTN

R0 ertn

ERTN $54 Fl T MBI b BER =]

W51 4%t IS 89 PPLV . PIE %8{5% B ¥ % CSR.CRMD ', [l k 4% 21451 41 BT 4t 152 1) ERA AT AR EUAE
4% M) PPLV . PIE {5 5K T CSR.PRMD, #il#hxf B[] ERA 3 H T CSR.ERA,

AT ERTN $540f, 415k CSR.ILLBCTL Hf) KLO A% T 1, NP LLbit & 0, 750 LLbit AMEE,

4.2.4.21IDLE

B4 idle level

IDLE 154 0175805, ALHEER R F IE IR E N FEAPIRAS, B R gh WimBR ol = 0L, MR RS
BrhWreE s, ABESREITIO S — 554842 IDLE Z R MR — 4164
46 | SRR ARG BRAR
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5 FiEETE

5.1 3t 23 5)

PEFHIAEE S RS L - 0~2M 1,
FERAS R 32 ORI, PALEN J0ie k& — MM 36 WL, Hr9sBlolee HERRRY(E, 05
BN 32,

5.2 El stk %2 8) 5t EER 4R

TS HERE 32 A 1T R R 0L b ik 2 )R R T HE 1 o 6T PLVO SR, ML 23 [ /N Ay 292 275,

TS HERE 32 (A TR AR ) MMU SCRE P2 2 L BRI A 2 B 43 b ik 8 R ALt 1 A =X

24 CSR.CRMD HJ DA=1 H PG=0 i}, AFEZ$ZA MMU &b T B IR A X, 7EIX PR g AR
Y3 bk BROA B ST UL (9 [PALEN-1:0107 (A 240 0), BRAE BRI R A T H e e 5 &k
SEH IR ERL I o ] DU B G A R ADL I hE S (AR B o AL PR AR A AL A5 WU RN B b A1k A
=

24 CSR.CRMD [t DA=0 H PG=1 i}, AFEZFAZE) MMU &b B bk § s X . BRSO B R i
HhEB PR (TR “ Bt ) AT R WL MR R P (fRTRR DR ) PR, BRI
HEBPRHR Se 7 FL AR T 4% B B 4R e AT RHE . TOVE T Jo AR IR DU R MU B BEI T B . A R HL Rk
SR PRI TSR 5.2.1 TN, AR TGRS BTG R 5.4 TR,

5.2.1 BBt RS

AL PRERAZ ) MMU Ab T Bl s A5 i, 3 P DA 3 b P e e i 28 AL 5 A S b ik 1) e
OFo BARBRTCE B L BCE A A, ] [ T HEE R load/store #R1F

RS B CSR.DMWO~CSR.DMW 1 A7 £ 855k 43 i I B P A BRI B % . BANE R T
HHEVEE AR B AL, BT LARCE L A IEMREE A A S 0 N e ], DL R L hE P R 1% % 11 L U5 A7V O A4
ViR 2RAL,

TR EHE 32 AR TR b, B — A BRI GC ¥ 0 1 ] ARG — > 22 57735 [ 5 R/ (4 R 40 3 ik =5 1
204 1 i ik iy R RN B R T I, Ll T S R M R Y (2801 B B A% A 1 BT
BB ) B B e A P T 7 SO s R SR 3 0 ([31:2914 ) SCHE B A £ 4% P 19[31:29]
S, H AR RIE L & i L B e vr.

R, EE DMWO FCE 2 0x80000011, B4 7E PLVO 4% I, 0x80000000 ~ 0x9FFFFFFF jX E
TE A e 5 2 0 EE 1k 4% (] 0xO ~ Ox1FFFFFFF |, H A7 515 [n) 882 — 80l RA7 1
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5.3 FiFihin)2EE

WIRTSC 2,07 A, JeS A 32 AORE IR N SCRF A& DT TR 2R A, 00 . —BUr] 447 ( Coherent
Cached, f&ifx CC) MI5@JTIELAF ( Strongly-ordered UnCached, f&#K SUC ).

AL Z MMU Ab T B B U, A UG I 74 17 1] 28 8 1l CSR.CRMD.DATF g, it
A load/store HAEHIA7A# 17 12 4L i CSR.CRMD.DATM Bt iE

DAL FEERAZ MMU AbT- Wbt s bk BB s, 77 A 15 o) 2R 28 B 2 20 9 I AP 0 o A R ERE B load/store
BR3P A BRI & BT 1 b, I8 4 3Z B4 5 load/store #5414 74 77 101 28 1Y P P60 5 32 T 11 1Y
CSR Ziff-ds I MAT 32 . Un SR HUAE BX load/store H AR I I TSR 58 oML s, TR HAFGE 15 ) 2R AL iy ik
TG () MAT Sk

TWRTEMRAE LN, Ara vy [ R B A 0 € SR, B2 0—3RFIEgfr, 1— EI %
7, 23—1RHE,

5.4 IR FHEEE

MR AR, B T VR AR BN B L Ak 2 A, HORETA Gk AR A L TR
WG 8 B S LR 45 . TLB VR DD ARBE 2% v A7 T8 R P TURAB B — DRI 22 A7, T i 56 sty -
PR UT YR A load/store 1 R S I e it 72

5.4.1TLB B4R %R

TLB R &R HLIE A,

5.4.2 TLB fF=RM

A TLB &AM RME 5 1FR, SEFAM: LR MR s,

| VPPN | PS la| asp | E|
| PPNO | povo | wmato | oo | vo |
| PPN1 | pova | wmarz | b1 | v

5- 1 TLB FIME=
TLB KI5 LB 73 (0 4 -
& AHEGLE), | HHE, 1 RORTE TLB RIS, LS 5E LR,
& HiHEZEE[EFRA(ASID), 10 FUAE, bk RIBR IR A T DX 50 AN [RIEERE o 1 [RS8 et , R 4 BERE D)
bl i 2SS TLB Fraf sk tERe ik . #1E RGN EEFE S BCME—) ASID, TLB fE#H T
IR LS B A — 30N, IEFRE LA ASID 15 5.,
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& RRFRENLG), 1, Mi%AA 1B, BRI AT ASID 65 ST, MERE RS E
TEPT A ERR (A L 52 /] — A b sy, ] AR TLB JURIP ) G AL 1.

& TUR/NPS), 6 Lehr. (UFE MTLB H I, T 48 & 1% TUR T AR TUR /DN . BUE A2 TUR/M 2
M REFEH . T2 32 SORS IR L S FF 4KB AT 4MB FiFF K/, %R TLB &35 HF ) PS {851
& 12 f 210

& XIS (VPPN), (VALEN-13)bCHr. 7EJRth 84 32 AoRSfThi b, B — AN DRI 1 A 2R —
XEHEARRTRAZ R, BT TLB DURIUF R U5 R R S/2 (NE, BRI
AL TR ZEAE A TLB Hh ., £ 4k TLB BHEARYE i 25 4% i 015 I B AR A PR & e R 4 400 LI 2 1
5 T 005 B

RIG PRI A7 A — X S EAR TR BR LB S, D TR (E B a4

& ARALV), 1EHFr, 1 RENZUERIUEA R A Vs,

& JEOLD), 1 HRR. D9 1 RIRAZTURIGUIT S S ) by Rl A A AR

& FREVITRIRALMAT), 2 Hokr . BHl 7R % TR e bk 25 (8] ED7 A HR R AERE T 01 288, & 4K
HEARE W 5.3 75,

& FERREEZL (PLV), 2 HiF, ZDURIUR N R I, % TR IA] LT TR AL S AL T PLV
FE TV,

& WPELUUS(PPN), (PALEN-12)MUHF, 4 00K/NKT 4KB BB, TLB H T AF8CH) PPN HJ[PS-1:12]
IDCIEPP =X

5.4.3 TLB k&8

T B 32 RORS IR T TLB 9% B K7 ) LA . TLB HIH LA TLB 5 N A7 TR Z Al — 32X
PELAEY 5 40 0 3 8 A

5.4.3.1 TLB #8¥%E5615h

TLB MEAT R SE bl 56400 B2 e A s 5e A, (EUR 24 TLB R A UCERI, s KA DL RD (A 7 R 00 AL
VT ARVERT, AR ARG, S RIE RGN ERER, BRI 2P AL, X TLB fNA
BEATLED, BOMFE T EETEMUR G #OE o e 32 MRS TR T 55 TLB & BEARSC I /P A -

% TLB HIEGIS: AU ESAER b EEZE TLB W &4k G UCEC RS, il Az G140, T 2 Sk (Rt

47 TLB B TAE, ZBISMIA ML F4h N O . TLB HHHISME N B FIR, 68 2R 2 9 30
CSR.CRMD [#] DA ‘&4 1, PG &} 0, EVE SN BRI % TLB E ] S b
PRREFF B 5 PR & TLB BG4, B SN0 TovE R A S5

& load #AETUICALBIAL : load FEVER MR IEAE TLB Hr 4k F) 7 UL DLAC TR I V=0, Ktk

TN

! Linux P 4MB TR /X BLARIE W K TR LRI, FLAEON TLB iEF2 i %50 2 1> 2MB T/J\PFEI—JF%E PERR I,
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2

¢ store FEVE TGRS store #AE B RE A £E TLB w4k 1) 1 DD H{E & DLAC 7T R I [ V=0, Fifihk
ZAAk

& BURIRIETURISr: BUEEIER B AEAE TLB Hh3k 3] 1 UCEC T E R VSR TR T V=0, Ktk
TN

& TURRRUERAREIGII : Vi ERIER L E TLB Fhak 2 1 UCEC H. V=1 B35, (R 5 ) (5 A 25
PG, BB AZGI 5o FREERAE AL, %L CSR.CRMD.PLV {f X T 7 &5
) PLV,

& TUBHHISh: store BAEREHEETE TLB 468 TILES, H v=1, HAFAGEREMMI, (HE%0

KT D A0, KR iZBIA

5.4.3.2 TLB #EXH1E%

TLB AHR 454 200 k) TLB fddk, 2. 5. JoAGESRME, M THEHT TUB 37, B S — 8k

deir . BARRESEXESEA T 4.2.3 TN A,

5.4.3.3 TLB #8%#/Y CSR

TLB AHI<H) CSR %I D RE EH ) e, 85— 28 M T TLB W5 IR 2 B4 1T, o5 — R AR ik [y

5 =2 T TLB EIHGIAL,

¢ BADV

% TLBEHI

% TLBELOO

% TLBELOI

% TLBIDX

& ASID
e CIE A

% PGDL

% PGDH

¢ PGD

e OETE

% TLBRENTRY
iR CSR ZFf#es 5 TLB 2 LAY, ES% 7.4 i & CSR HITEAE X

5.4.3.4 TLB HI#II& 4

S

50

—

JG

TSRk 32 SR TR FeVEANSEEL TLB MECF 90464, ik ashl BOry B ARl id $h47 “INVTLB 0, 10, r0”

JIX— e
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5.4.4 EF TLB fECith it 7 i3 FE

H OB B O O O ¥ OB O

#

X BT TLB AT i R S ik 6t A5 HEA T Fi
va: FEACERAE bk
mem_type: VifiHR{EXH, FETCH 2351, LOAD J2 load ##fi7, STORE & store #{
plv: MATFHESE, B CSR.CRMD.PLV [#{H
pa: FH)n P bE

mat: FERRTFEIRAF AV 2

VALEN: J&HuhbiA5 80U 5L

PALEN: P)RLHBHEAG 8 5L
TLBI[]: TLBINIZ# s TLB 55 N I

TLB_ENTRIES: TLB [#35i%

4k TLB

tlb_found = 0

for i in range (TLB_ENTRIES)

if

if

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

((TLB[i].G==1) or (TLB[i].ASID==CSR.ASID.ASID))
(TLB[i] .VPPN[VALEN-1:

TLB[i] .PS+1]==va[VALEN-1:

if (tlb_found==0)
tlb_found =1
found_ps = TLB[i].PS
if (val[found_ps]==0)
found_v = TLB[1].VO
found_d = TLB[1].DO
found_mat TLB[1].MATO
found_plv TLB[i] .PLVO
found_ppn TLB[i] .PPNO
else :
found_v = TLB[i].V1
found_d = TLB[i].D1
found_mat TLB[1].MAT1
found_plv TLB[i] .PLV1
found_ppn TLB[i] .PPN1
else:
sl Zuidnh, PSR T RATIE
(tlb_found==0)

SignalException (TLBR)

(found_v==0)

case mem_type :

FETCH :

SignalException (PIF)

#iit TLB HILHIYM

TLB[1].PS+1])

AR IR IO

REHRERARGERAR
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LOAD : SignalException (PIL) #it load 11 v I BIHb
STORE : SignalException (PIS) # store $RVET TCEBISD
elif (plv > found_plv)
SignalException (PPI) #R UL A B BB b
elif (mem_type==STORE) and (found_d==0)) : #51L5 RBEDRERIFG
SignalException (PME) #A v B SGA b
else :

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

52 | SRR ARG B RAS
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6 flIr5 i

6.1 R

6.1.1 FRpTeRY

TS HER 32 ARSI T B PR & Wi e R B B SR PR T ISR 12 AN b, iR ]
AMZE W (IPT), 1 ASERF gl (T, 8 MEFWr (HWIO-HWI7), 2 Ml (SWIO-SWIL )., AT
(2R T A 2 FE T BT, ELAR R & PR A

A% ] T I PP BB R N R B T ARSI s i g, R b B 2R A R FEIC S AE CSR.ESTAT.IS[12]417,

SE B 25 P BT I R TR 1 T A% N B E A B A . AR T E R T 4 O (R, 1% Tk
EL, B S I E E A  T  FE AR AR R IC T 7E CSR.ESTAT.IS[ 111457 o {75 bk i B i H b 75 238 1o 0 1)
CSR.TICLR ZF 7251 TIALE 1 K58 .

il T R T RR 1 T AL B AR A AT, RS YR A% A v T I 5 . 8 N Hh BT HWI[7:01 8 4k
PR R FRIC S TE CSR.ESTAT.IS[9:2]1

SRR R TR R B AL ERRRAZ Y, BBt CSR #6544 CSR.ESTAT.IS[1:015 1 M EH i, 5

0 T BREC T
FTfE CSR.ESTAT.IS 3 i i M0 B I &R SHE B ARy 5 (Int Number ), SWIO IS 2T 0,
SWI1 E@qj%ﬁ%%@ﬂzl, ...... , IPIE@EP%)?%%@HZ 12,

6.1.2 RS

[ei] — s 2] 22 A P B (4 g 152 SR 8 S B S e b ek bk, A TSl fe S 2 s . TR TPT IAR S s
TLIRZ, = , SWIO e i ik o

6.1.3 hETAO

T AL HE A R E AR IC B4R 4 b DR AU 1E — FhBIAbEAT A EE, DRI rP BT N 1 0 3 S50 4 5 3 51 A
NSRRI, A oSSl SN R ERE S E 6.2.1 I 4.

6.1.4 ShIERSTEM-0a R P ET RS IR i §2

T TR R R TR (S S AL P2 R FE S CSR.ESTAT.IS S, iX4(5 8 58 R & 7 CSR.ECFG.LIE
b R W RS SR, R El—A 2 AP int_vec, %4 CSR.CRMD.IE=1 H. int_vec /54> 0
B, AFRESUNAE T B R T, TR MHAT IR AT Bk — AR A, B HAR I b PR 5] 51
53 | BEREERROERAR
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—hWr sk,

WE 5 AL B 2R A PR AL P AR S S SN AL PR AR — 4, TS 6.2.3 TN 4.

6.2 fil5p

6.2.1 4150

TLB 4N 15K H T CSR.TLBRENTRY.,
B3 IR o 2 AN BTG s AN A E], S 3 T CSR.EENTRY . U 5 B 4F18 1 CSR.ESTA Y
Ecode. IS 1115 52k JI W HAA (1) f5i] # 28

6.2.2 BilSMiE R

BISMIL S TP T A . Ho— WL s T80 H =, XETEIAN, BRI B il i i
e Bdmerm, WRIHBR I H e gk, SATRY BOR R S R IR 2 o

X TR Iy Bk il e il ob - CHR M B I AMB Se i s, MR TLB AHSGHISMILSE ik 2 .

FERD B BRSNS B, O TR IR AR e 2

AT B BAX VT A4 2 B R e 2 bl o, RSB RN @ BUIRAK IRy - SR HE XS 55 B D5 A7 4 2 A
HEASRS SR = LR 31 R 555545 SNALE) > TLB AHIEHI 151

6.2.3 FilSMEHFLHIEBEA TR

AR BIAL, AL FR S A AL B 1T BEAA 7 —Se 4y RZE R, X B ATA Bl A A (18 A AL B AR
BEATHEIR

2 fl R A AP, AL FR AR E R AT AN N A

% % CSR.CRMD [y PLV. IE 7> %I/7%] CSR.PRMD [#] PPLV. PIE 1, #X/5¥ CSR.CRMD [#] PLV #

N0, IE &4 0;

& BB shE 4 PC {EiC %] CSR.ERA H;

& BEERIBI AP TIAL S

MERPEHAT ERTN 484 WG SN ATIR [FTET, A0 PR 265 4 23 S8 A an F #4F -

% } CSR.PRMD H'[#J PPLV. PIE {f %% #| CSR.CRMD ] PLV. IE *;

% Bk¥:H] CSR.ERA Fric kil b Hds .

FEXT_EIRREARSEIL, AT S AL BRI FE A rh o an SR 75 2T R rh B, AR A7 CSR.PRMD HU#) PPLV .
PIE %155, JFEBISNRIERT, KA fRAFH15 B & F] CSR.PRMD H,

" TLB A BIIMIE LHE T, ABFTHGI T — & Vifrfi 4 H 4 2 A M ——Fh TLB M5k
s4 | RSEREARRGEIRAT

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY SR 32 MRS E T
6.3 81

SIS AP P AT B, W REE T IRES . X ERS MR NG FEEF RS 1 E X,

LG H— 54841 PC /& 0x1C000000, H TR A5G MMU — @ 4+ B 2 bk §HR AR, Al &
DG AITE ) 55— 25 i A I B 1E 82 0x1C000000,

SIS, T HRERS AR ANAE

% CSR.CRMD [{J PLV=0, IE=0, DA=1, PG=0, DATF=0, DATM=0;

% CSR.EUEN [#J FPUen A 0;

% CSR.ECFG H'[{J LIE 4 0;

&  CSR.ESTAT H IS[1:0]#4 0;

% CSR.TCFG {J En=0;

% CSR.LLBCTL {J KLO=0;

% T SEEL CSR.DMW H1) PLVO. PLV3 #°4 0;

BT LRI AL, SRS, ACBE A SRR T L A A A A AR E Y, R
FE A0 B HORAS BT e RS

TLB F1 Cache 7£ 52 (i AIRDE A HEATRE (2 AL B SE B g, 35 AR S 75 BEEA T 4R 2 A6

55 | o RBOERAS
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7 EHARSEFFS

7.1 EHIREHFFR—K

® 7- 1 ERRSEFER—ER

57 |

Hhtik ZR
0x0 LRI R(E R CRMD
0x1 ISR R 2 PRMD
0x2 IR AE EUEN
Ox4 B 5BC ECFG
0x5 BIAMRES ESTAT
0x6 B4k [m] 1 ERA
0x7 LE A R bk BADV
Oxc AN I RE EENTRY
0x10 TLB %5l TLBIDX
0x11 TLB F I = {7 TLBEHI
0x12 TLB KIUKAL 0 TLBELOO
0x13 TLB RIUEAL 1 TLBELO1
0x18 Hohk s AR AR ASID
0x19 I b ik 2 ] 4 Jey H sk ik PGDL
0x1A e bk 23 )4 R B Rk PGDH
0x1B 42 JR) H Ak PGD
0x20 QLB 239w 5 CPUID
0x30~0x33 Hm R A7 SAVEO~SAVE3
0x40 SER RGNS TID
0x41 SE I AR TCFG
0x42 TE N g#E TVAL
Ox44 SE IS BT R TICLR
0x60 LLBit #%4i LLBCTL
0x88 TLB EIEFISA T TLBRENTRY
0x98 R G AR CTAG
0x180~0x181 ARG T DMWO~DMW1
SRR RERHBRAE

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY Eo22 K 32 (MBI IS Tl

7.2 BEHIRESFFR AR A

7.2.1iZEEM

TEAF MG SR THEHRPR A A o o L h A M “5 5 BERE L. % %57 BikE
FENERAEVT IR R A AT RE X, BRI FRSE AL

& RW—E{ERIEE, Al S o BRAEE T WIH4R i & S BUC S T SR A E I AREE, BAEAT
DU LR E. EHER T, ORI e 5 amsiE, SNz S AE. HiE,
T A AT ARE PR BRI, B AT, BERAIERI M 25454 2 A th W 2k, A AT RE
B E S EANEA B .

® R—BMFRBE, BHEERXEEASITHENE, EAPEREEMEERN.

@ RO—HF I HUX e UK IEIR [B] 0, (HR [N R PRL ORI, B4 i3S i CSR 5 Bt o/ 5o T
WX LI, BEATE BB X S L AT BN 0 {H. X — BRI T IR ) JE AR o R T
SKIRVE, ARICIK TR LR HOR 25 B BN

& WI—ERMHE | A WANXEEE 0 ARRF 0, HAEREEMEEM. FRr, &X
DZJEE RIS B BOA TR, R ROZTC X 2833

7.2.2 RE X BAEHMRIZEFIRSEF FRRR AR

S CSR 48415 [a 1) CSR A GO 2R R IS i A S, B 2 AR R I b S ] SES I 2
HARREEASEINN, SERHEEh IR 4> 0 8, 5 BB 28 J 0k ] L AL B 2R AS

JRUE A H CSRWR B CSRXCHG 484 51X 24 YBER SL Bl 1 RS a7 A7 g bk 1R 18 F 27 4747 od
BN O HZ AN B e o] WAL BEEHIRAS , (BAn SR ARG TR 17 S A, MR AN B 32 3) B X 28 2
fFéxo

7.3 EHFIRSHFFH/ERMG| LRI
PR A 75 17 AT S BT 31 O R O 5B 40P, PR TE e VR KA & 0T M

7.4 EMEHIRSFEFES

7.4.1 HEEX{EE (CRMD)

AR RS B T U e A B A A B T AL B AL SR . 4 Ry HR BT BE R S hE R AR
58 | o RBOERAS
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£ 7 2 HEBERERTFEREN

iz BF ®E i3
MR G, HAEEUETEE N 0 f1 3, Hrb 0 R REEERESR, 3 Zridk
FRRLEER

1:0 PLV RW | Hfib &It S8R Z BN 0, LRI IG A T B g
B HAT ERTN $84 M S ERFE 73R FR, T 48 CSR.PRMD 1) PPLV 38k & F
X H,

SRR T RE, AR

AR B AN, BEPRRAZIR R E E Y 0, LABRIRFEN G BRilh W . B AMEBERE e
2 IE RW | EHTE e iy, 7 B ARz e e 1.

AT ERTN 454 MBI AMEFEFE 7R [0, 6 (K CSR.PRMD [ PIE Sk 1 {E PR & %1
XH,

BRI A R AR, SAE R
Y fulz TLB SIS, AECRI I8 E N 1,
M HAT ERTN 384 MWl ZMEBEFE R R [F] B, 41 5E CSR.ESTAT.Ecode=0x3F, JJiF {44

ZIEN 0,
DA {ifl PG PSS EM N 00 180 1. 0, MEK AR B L T A4 B A 455 A
e
LS L HE R PR X RE, =B 2L
2 fil % TLB SEIEG S, BRI IZ380E N 0.
A . - M HAT ERTN $5 4 M SR AL FEFR 7R E B, 415E CSR.ESTAT.Ecode=0x3F , JUJfii {44

ZHEN 1,
PG AR DA ML EIEAGTHE NN 0. 18 1. 0, SHEHECE B B A1 L 45 A
e,
B AR ), IR AR B AF A T ] 2

6:5 DATF RW
BEPER PG BN 1, HEFE[FINPE DATF 38088 0b01, R —Sal 472508,
BB U, load 0 store #AE O EAiG T M) 258,

8.7 DATM RW
MR PG BN 1R, HEFF[EIRDE: DATM &9 0b01, Bl — 3 n] S 17250,

31:9 0 RO | B, 2k m 0, HIKMEA A HAE,

59 | REPRERERDERAR
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7.4.2 H9pEIERER (PRMD)

i G AT, R 20 S s AL A A T R AR S RN 4 Sy A T S BE AL PR AT 2 5 A TR =S B A A
FH 51 7R [ Pk 2 AL BR A AZ I B3 o
Fz7- 3 PUMBIEREBREFREN
{72 P ®5 iR
2 A AN FEES 4 CSR.CRMD ' PLV BB IHE 0 e X AN
1:0 PPLV RW | $447 ERTN 452 MBI SM AL FEFR R | B, A4 2085 3% AN e (148 % &2 1) CSR.CRMD )
PLV 3,
b E AN, 2% CSR.CRMD 1 IE 3819 [F (B8 FL 70X Mo
2 PIE RW | #4817 ERTN 454 MG /AL BEFE 7R [ B, 4 201X AN ) B K &2 1) CSR.CRMD 1)
IE 35,
31:3 0 RO | fREAML, 2RI 0, HIKMA RFSs HE,
7.4.3 Y REP{FERE (EUEN)
PRI RERE R A LR AR 2500, FERTF BT A 558 B T E B 0 BE A L o 24 X e feff g 2o

TER, PRAT X I A5 A AE B 4R 4 AN i ISR o S0P X B LR AT B R DR AF BT ST AT L
B SIS AT AR e A g 42 ) 07 S0 P B D REA 2

® 7 4 FRIBSERETEREN

A B F B i3
TR PG A REIE IO, 20N 0 B, $RAT 3.2 5 FTiA AR A B A0 2 b &
0 FPE RW
TR S ARMREHI SN (FPD ),
31:1 0 RO | fREEHEL, R E 0, HIKEA A 2,

7.4.4 %9MEHl (ECFG)

VAT AT e T ] 25 B8 1 J) 7 £ B AL

® 7- 5PUMEEFEREN

iz BF ®E i3

SRR B R AL, AR, XSRS W EENL 5 CSR.ESTAT H I1S[9:018ic 3% 1 10
9:0 LIE[9:0] RW

AR N, AL A T
10 0 RO | ML, BHRE 0, HEMA R sZE HAE .

SRR AEN, S R XL R W AE (5 CSR.ESTAT Hf 1S[12:11 1812 58 2
12:11 LIE[12:11] RW

AR N, AL A TR
31:13 0 RO | e, R E 0, HIKMEA A HAE,

60
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7.4.5 fl9pIR7E (ESTAT)

AP ALK BN G R, BT A B SN — — RghS, DL T EIRESs

® 7- 6 PUMASFEREN

fir 2 ®E g
Lo 101 - PSRRI AR . EUAE O T 1 3% SWI0 AT SWIL
BT A BB R B P AL e, RS 1B PITE 035 Pl
8 AME W (HWIO~HWI7) (R IBRRA AL, o H A L
9:2 18[9:2] R | 7RI, A ORERREES A W R IE R Sk, X T
T AU S TR, R TR ST ORIE, IR AR AL A
10 0 RO | B, 1RIE 0, HAPEAR VS HAL.
SERF AR (TD) B BRRES AL, AP AR. LT WT, AU ENREE
11 18[11] R | SARBHEIRS FRA D S I, SUE XTI sp W0 BT P W BR & b
A STRIE, FFATEIALES
Ry (IPL) ByrPWPIRAS AL, i P AR ELPWBEUT, A UREH R
12 18[12] R | SARBHEIRS FRA DS S I, SEE XTI P W0 B P P W ER & i
JERADTORIE, JEATEILALLED
15:13 0 RO | R R IE 0, HEMA RIS HAY,
. Eeode . BIANEA — et . S A BN, BECF2ARIRBISNEALIER 7- 7 1 Ecode F25E LY
HUES Nz
2000 EaubCode " BISNITL = G il RGNS, AR BISNRALE R 7- 7 o EsubCode £25E
SURHUE S N %S
31 0 RO | fREASH, BH&M 0, HIKMFARVFBUEEHAL.
x* 7- 7 PlSMmBE
Ecode EsubCode BISMEE BIShREY
0x0 0 INT SilTe
0x1 0 PIL load #4E TUTL RG] A1
0x2 0 PIS store A T IC A 41
0x3 0 PIF AR A U TSR A1
0x4 0 PME DR EEICIE
0x7 0 PPI TURAAL SR RN G LA 1
0 ADEF WA Hh -4 41
e I ADEM | UrfRHe o et
0x9 0 ALE Mgk E X 5545 A
0xB 0 SYS E LR
. | RERRHE R AHERAR
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Ecode EsubCode BISME bl
0xC 0 BRK Wr 51 5
0xD 0 INE T8 ATEAERIST
OxE 0 IPE TR SE IR A1
OxF 0 FPD 7 R AR AR ERERI ST
0x12 0 FPE LAk AR A5k
0x1A-0x3E (F3EETIE
0x3F 0 TLBR TLB HIE| Sk
7.4.6 flsMEEIHEIE (ERA)
b R A AN, R BSR4 1 PC R IC SR AR IR A A o
x 7- 8 PISMEEIMIIEFFRRE N
fir £F | &5 g
31:0 PC RW | fil &GS, B 1E 20l il 1AM 48 2 19 PC ISR B L,

7.4.7 HiE Bt (BADV)

AT AT T T R M HE AR AR S B AN, 0 S AR I Rk, 2R AN
TLB = I 4h
Husg k#5451 4 ( ADEF ), BURHE A 21%48 41 PC

b3
3
oo
b3
3
23
b3

K2
X4

HohkXF5EHE 15 (ALE)

load #1151 2451 4 (PIL)
store #AE BRI A1 (PIS)
IR USRI 5 (PIF)
g EISN (PME)
TR RA G UG5 (PPI)

® 7 9 HEBEMIFEREN

BT

%5

g

VAddr

RW

Ak TLB H G AP HERAR S BI SN, A (R S B R M b T S Tt

62
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7.4.8 HlsbA\O it (EENTRY)

A A T RCE R TLB HIEGI SN2 SN S AT R I BN ET ik
® 7- 10 BISbA O FEFRREN

iz %FE | 5 i3
5:0 0 R HRERN 0, B2,
316 VA RW | BIANFIFR N O BI[31:6107 . 33X 7 vk B AR b N ik O 6 220 0,

7.4.9 432845 (CPUID)

VA A A E LS m T ER,
£ 7- 11 LESBESHFESREN

fiL BT %5 iR
VELEAE AL ViR R Ci (e 2 S GRS R R SLE B S 0 N &
8:0 CorelD R | AN AFREAL AL AR5 (o R AR LRSI UL T DA R GEeh AL TR 25
5 0 THIA RS o
31:9 0 RO | fREAIS. BERIE 0, HAKMR Vs .

7.4.10 HiBRE (SAVE0-3)

B R RS 2 A7 A 20 R A B . B B DR A7 35 A7 05 T LAAE T80 NI 5 A7 Y
AEI

FITA B DR AT I IR A A7 e A SO A ], ank 7- 12 Fows.
& 7- 12 ZEREFEREL

(VA 27 | &S ik

31:0 Data RW | (VRS 0 8dE . BRIT CSR #5450, WA B BOZIEI A A .

7.4.11 LLBit#%] (LLBCTL)

27 T LLBit 347 07 [a] 3 6l 8 4E
# 7- 13LLBitHEEEN

fiL % ] ik
0 ROLLB R Highz, IR [BI24ET LLBit F1E.
1 WCLLB W1 | BAEXHZALS 18 LLBit 5 0o HRNZALE 0 Rl h (4 205
HI T ERTN #5240 TIX LLBit B$RAE
2 KLO RW | MiZfr5ET 1 M, $047 ERTN 54 B9mHE A LLBit 15 0, (HE %A i fE A
BiE 0o BWRFE, K KLO & 1 )5 2 BN — K ERTN 452 HIHAT.
- | HSRRERRAERAR
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fir 2T ] ik
313 0 RO | fREAHE, Bk 0, HEMA o vrscE HfE.

7.5 BGH R REHR S F F

7.5.1TLB %35| (TLBIDX)

ZAFAR LS TLB 45 2484F TLB AR RSHEEE S, & 7- 14 P Index BAYNLTE 5 LIRS

AR AT SLVEHY Index {7 58 AR 16 HodF,

AR e & TLB #5841/ 5 TLB Wit PS. E B AIE R,
% 7- 14TLB B3HER/ENX

{72 P ®5 iR
4T TLBRD 1 TLBWR 4541, 1//a] TLB RINA R 5IE K 8 Tk,
n-1:0 Index RW | #8417 TLBSRCH #8548, ansfdnrh, Mayh A2 51E 0% FIX

HREGMES TLB BRI M NK R, HSE 4.2.3.1 THHHKENE,

15:n 0 R HilE N 0, B2,
23:16 0 RO | fREEEL, R E 0, HEKMEA A HAE,

AT TLBRD $540F, FrsEHl TLB R IR PS M AE IC R BIX B,

1T TLBWR #1 TLBFILL 454, 5 A TLB R PS ME R A T 1k,

30 0 RO | fREESE, R 0, HAMA o sZs Hofl .

NN 1 FoniZ TLB RIS (JoR TLB RIN), h 0 XoRi% TLB RIHES (2%
TLB £ ),

AT TLBSRCH B, 45T dr P U A0C 9 0, BMALEH 1.

4T TLBRD B, FristEL TLB I E A5 REUL E il X B

AT TLBWR B, ROZ AL EIUE S5 AN EIH S TLB Bl E i,

AT TLBWR 2 TLBFILL $§ 4B}, # CSR.ESTAT.Ecode!=0x3F, iz EHIURES
ANEIWE TLB WA E {7; #ULA CSR.ESTAT.Ecode=0x3F, JRA#i5 ANAJ TLB Wil E
PLEREN 1, SEMAETR,

29:24 PS RW

31 NE RW

7.5.2TLB # &L (TLBEHI)

A A A LS TLB 452 # /B 55 TLB 3RIT= AL 0 0 e TS5 AH R 15 /2 o IR TLB 3R I = 5 T 75 ) VPPN

WAL 5 LB FT LR B RUE AL YE AR DG, WUE R Fae il e X R iR
* 7- 15 TLB MEBEMUFEREN

{72 %FE | EE iR
12:0 0 R HRERN 0, SH2E,

| SRR ARG B RAS
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LOONGSON TECHNOLOGY S 32 iR RS E TR
iz %FE | 5 ik
4T TLBRD #5415, Arishl TLB £INAY VPPN WA E I R X B,
$h4T TLBSRCH #5451 TLB Al VPPN 18, PA X 4h4T TLBWR A1 TLBFILL $5 4t
B N\ TLB £ VPPN A E R E T it
31:13 VPPN RW

2 fil % TLB FIABIA . load #AIETLICRLBIAN . store FRAETUICHMBI SN . IFGHERIE T
BBIAE . TS SRV BI SN TURRA SR AN A U AT, ik & A5 A/ P e b kE B [3 1 131
LR FNXE,

7.5.3 TLB &L (TLBELOO, TLBELO1)

TLBELOO A1 TLBELO1 M8 f7 e 7 1 TLB 454241 TLB FRILALES 7 M) BE 515 ZAH R 145 B
N e 5284 32 SRS TR~ TLB SR A W L5448, fifLh TLB R INRAL(E X B A 3 N BT R 100, Horp
B 75 B 7€ TLBELOO 1, #%(71{% B 7€ TLBELOI #', TLBELOO Ml TLBELO1 2 7 #i H % =2 X 58 42
MR, HAMEE ER 7- 16 .

44T TLBWR M1 TLBFILL 54, 5 A TLB &Jif#) G. PPNO. VO. PLVO. MATO. DO. PPN1. VI,

PLV1. MATI1. D1 1{E %>k B F TLBELOO A1 TLBELOI.,
4T TLBRD 84, M TLB #I0i H 1_EiR{E B iZEAE N3] TLBELOO A1 TLBELO1 ¥ % 17 #% 1 1)

Xof LI
#* 7- 16 TLB RIREMFHFEEEN
fir £F | &5 g
0 v RW | BURIHA L (V)
1 D RW | FURIAIAELL (D).
32 PLV RW | TURIIHIFALSER (PLV ),
5:4 MAT RW | TURIUHIAFRETT 28RS (MAT ),
TR 2 JRbRERL (G ).
4T TLBFILL A1 TLBWR #§4-f, X4 TLBELOO A TLBELO1 H ) G i35 1 B,
6 G RW | SHNF] TLB H A TR G 2 A4 1,
1T TLBRD 4541, S4B TLB &I G £ 1, W TLBELOO A1 TLBELO1 Hr
(¥ G AL gk Rl 5 1,
7 0 R | HEER 0, SH AN,
PALEN-5:8 PPN RW | BURMPELTTS (PPN ),
31:PALEN-4 0 R | HiER 0, B A0S, 4 PALEN=36 i, X/MEAAFTE,
o REFRERRHERAR
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7.5.4 3t == [E#RiIREF (ASID)

AR RS TH T U ERIER TLB #54 Wbk 23 B4R IRAF (ASID) 158, ASID [ 5 bl % 2244
FUE ST Be e — 2210, Ao (EEE A ASID MIALSE, B EEAHIX—EE,
xR 7- 17 HUTEFIRFEFERENX
fir ZF ] ik
RTAT R T BT I (1 12 (R AR TR A
TERUAE . $RAT load/store 454, E9#H#] TLB 1 ASID S{EfS R .
9:0 ASID RW | $447 TLBSRCH 54 Bf, fEJy# ] TLB 7 ASID #{H1{E &,
P17 TLBWR B TLBFILL 54, 5 A TLB &I ASID BHI{E R A T 1L,
AT TLBRD 45415, BTt TLB 2519 ASID 3 P 20 sk #iX B

15:10 0 R HE N 0, Bz,
23:16 ASIDBITS R ASID 358 . HEEE TX AN EIE.
31:24 0 RO | e, R E 0, HEKEA I HAE,

7.5.5 [E¥#it =g £ /HEREL (PGDL)

B AT T C B A ik == ] () 4 Ry H SR ek BEOR AR H ey B ik — i 4t 4KB 1 A ik xt 55 i
P LIZ 2 AE s I AIK 12 AT G, LetEh 0,
® 7- 18 (¥t /ERBUFFREN
fir £F | &5 g
11:0 0 R | HEER 0, SH AN,

IR bk s ) 42 JRy H S B dE
TG 1k 2% (R 4 R HE ) S5 IVALEN-110758 T 0,

31:12 Base RW

7.5.6 S¥itlitwE£FERENL (PGDH)

LA AT fr ) THC B 2 ik 2 ] 1) 4 JRy H Sy ik o SR ARy H ) ik — g 42 4KB 3 FH ik 551
FTAZ A7 e (B AIC 12 r AN TS, LsRtE D 0,
x 7- 19 S¥iit=EL{HAREUFTFEREN
fir ZF | &5 g
11:0 0 R | HEER 0, A,
P A ) 4 R H SR
JITE e 2 ks [ 2 4 ik (S5 [VALEN-1107 5 F 1,

31:12 Base RW

I SRR ARG B RAS
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7.5.7 £FEFREU (PGD)

A AT N Ry, H A A AT B R SO AR R I BT R B AR H SRR IR B % EH AT

R EE, T CSR 2584 M3tk [nI1E .
* 7- 20 2RERBEUFESRENX

fir #F | &S ik

11:0 0 R HRERN 0, SH2E,

405 CSR.BADV Wf A2 0, 12 [B{E 55T CSR.PGDL f) Base 18; &0, i8R A
{li%:T CSR.PGDH [J Base 1,

31:12 Base R

7.5.8 TLB Ei&AHISpPANAblt (TLBRENTRY)

A A T RCE TLB IHGISN N LItk th Tk TLB BUEBISh 2 )5, ALEEas0R BN B it
B, BT DA AR FTIEN T B 24 B P s ik

F 7- 21 TLB EEFSI A OMUIFTESZE X

1 %/FE | ®E i3
5:0 0 R TLB EIHEFIZNN O HibE[5:0167, Ri{E RN 0, SHi 20,
31:6 PA RW | TLB EIEFISNN IHBE3 1617, ILANIE N By bk S P EE s dik

7.5.9 EEBGEREEO (DMWO~DMW1)

X—HF 2 55 A B G B s, Aoz B A N BB S E 5.2.1 17,
F7- 22 HERFEEHFAFTFSREN

fir 2 ®E g
0 PLVO RW | O9 1 FORTERANGES PLVO T A LURE 2% 5 A B 05T B s bt
21 0 RO | fREAS, BH&M 0, HIKMFARVFBUEEHAL.
3 PLV3 RW | O 1 FRRAERAN SR, PLV3 T A] LU A% A BC B AT B
5:4 MAT RW | HE bl 3% R LG B 1R U5 AR VR () AR ] 2828
24:6 0 RO | fREGHEL. BRM 0, HEMA RVFscE HfE.
27:25 PSEG RW | B & LR B A9[31:29041
28 0 RO | fREAS, BH&M 0, HIKMFARVFBUEEHAL.
31:29 VSEG RW | EHBGH e 10 ik f[31:2910
. | RESRREARRAERAT
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7.6 ER BB EREFRSFTFER

7.6.1 €84S (TID)

SEFR R BN E I SRR — N ME TR R S, RO BRI A A A P o B E I A [ B i —
XPRE AT A, A RDCNTID 482 B &5 ID S0, & [ 5k 2 5 2 6 1 28 I 25 25 o
® 7 23 ENBRESTEREN

fir 2 ®E g
ARG o T E . ALEE SHZE AL, R ] S S CSR.CPUID
th CorelD AH [FIHI{H o

31:0 TID RW

7.6.2 EHIE3ECE (TCFG)

AL A I B E R R . 2R A B Bd SE I g, IRIIZ 5 7 4 1 Time Val 380 fir

o R 2 224
x 7 24 EHNBREEFEFEREN

(A £F | EE ik
SER AR EREAL, XA 1, SERS 88 A S BEATEITHR B, JTEAEIRC 0 fE R E i
B TN B
TE RSB AR IO, B 1, R A AEEITT I B IR 0 B, 75 B i iy
SRR, 2 E Bl i 3 R A TimeVal SR ECE IVIGA(E, R5H F—4

0 En RW

: Periodie 1 RN e RS 1 B8 O, R BT R O B, LB A
AT 5.

o | | SR SR SER VLA 4 IO, B
B A (8 = ELEs O J T

3Ln 0 R FUEEN 0, B2,

7.6.3 T2 #{E (TVAL)

B P AL TR G 2 A7 e SRR E A 4 AT T B . E I 2R 00 BB SEBL kg, PRI A A7 A

rF TimeVal 38 )3 B 1B Bl 2 28 4b o
*®7- 25 ENBIRFEHREN

(A £F | #5 ik
n-1:0 TimeVal R YT AR THEUE
3ln 0 R HigEh 0, BH AN,
y | RS ERRHERAT
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7.6.4 ERHETER (TICLR)

A Z A AR AL 0 5 1 RIEBRE I o B 10 E R h 5 5 .
® 7- 26 ERHEERFFREN

1 BF ®E #id
0 CLR W1 | 4xFiZ% bit 515 18, B ERE iR IC. A FEER R RE N o,
31:1 0 RO | {88, 3R E 0, HEAMEA RG2S HAE,
i | RERRHE R AHERAR
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8 MiF A TheEE X {hfDiik

8.1 A EEFAREX

ARATHNAE T OO A U S e ) S A RV E TR I & 3, DA BAREFF IR O R o

A, e R U I AR ER R TR g i F

& WAHBHBSCKH “d” Sl dTRTBRR TRERIEL, Horbess d” TSR R AN T E BT 758 T
b5

& KA Ub” B b RTSEROR TRERIE, Horbess b BTSRRI A TR B0 AL TE o LA

@ CRH DT BCHFhRTBRERR TNUERIE, Hoh s b BTN XA TN BE IR A7 58 LY
N B BUE T A~F KRS 8,

& 8 1 BAXRTFEX

return ig @ ﬁ

it B L
AiTiH 1

elif S 11 2

AT 2 AT

else:

HATiEA] 3

case }éféﬁ 2 i7 of:

5 I AT 1
= case ZHEA)

H 2 P72
default: &I /T1FT
B 2 TRUE $ 17354 « FALSE P {7354 AT IR
or FF3FE in 1
e for R
range(/V) 0 FIN-1, KN 1 EEHYT 5
range( /145 1H, 251, 25 K18) MIFIRIE (&) BI4RE (A8, SRESKENTFSI
break b Y TR R
signed(--*) AR5
unsigned(:-*) TS5 B
fp16(--) R T A
p32(--) FURSREVE U8
fp64(--) XK P 17 15 KR
o | SRR ARG IR A E]
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BRAETT X
boolean AR
bit FLAE Y
integer R
bits(V) N bR
ZeroExtend( 24, V) BEETYREN{L
SignExtend(Z&,N) LTRSS RENM

isSNaN(Z2' &) A5 5 % signaling NaN ¥UUI°y TRUE, BNy FALSE
isQNaN(ZZ%) A5 5% quiet NaN U2y TRUE, %4 FALSE
SignalException(£/4f) fish A5 1
# AT R
= JRAH

x 8 2 (UFBREFEX

BAERF & X

[M:N) PLE ) N 2] M A7
V) ALER MO N RFHE
N, M - ALE N, M, - fRiKPHE

#* 8 3 BEARZEFEX

BIERF X

+ n
_ ik
* e
/ 3
% U
sk %

#* 8 4 RIEHFENX

BIERF X

== T
= AHET
> XF
< INT
>= KT&T
<= INTEET
. | RS RRHE R HERAS
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* 8 5 (LEEAENX

BAERF

X

s

LA

F v 8%

AR

<<

BHE AR

>>

B4

>>>

BARLR

* 8 6 BHIZHMEX

BRIERF

and

or

not

EHE

Dhis iz FAT L e e Bk A2 R 8 7 s

* 8 7 iZHAMEE

BHERF

sksk

"

AR

* 1, %

R, B, HuE

+ -

hn, ik

<L, S>>, S>>

EHAR, TRAR, FALE

s

Ll dr ek, sk

KT, AT, RTFES, MET

_____

FT, AFT

ZAAE

BiE, PR

8.2 Thaeek KA (il mik

AT G Fld i S i Oy ARAD E SCaTR
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8.2.1 8%

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 BEA

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.ARREFRBRANSTFER

{bits (32) } FP32convertToSint32 (bits(32) x, bits(2) rm):
case {rm} of:
{2'd0}: return Sint32_convertToIntegerExactTiesToEven (x)
{2'd1l}: return Sint32_convertTolIntegerExactTowardZero (x)
{2'd2}: return Sint32_convertToIntegerExactTowardPositive (x)

{2'd3}: return Sint32_convertToIntegerExactTowardNegative (x)
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825 NEEZRABRANSTEX

{bits (64) } FP64convertToSint32 (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)

8.2.6 RIEEF RHME

{bits (32) } FP32_roundTolInteger (bits(N) x, bits(2) rm):

return FP32_roundToIntegralExact (x)

8.2.7 WIREF REHE

{bits (64) } FP64_roundTolInteger (bits(N) x, bits(2) rm):

return FP64_roundToIntegralExact (x)
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9 Mk B HBESB—8

3[3[2(2|2|2f2|2f2|2|2|2[1|1[1|1[1]|1|1]1|1]1|0o|o|o|o]|o|o]|o|o|0]|O
1]o|o|s|7]|6|5]|4|3]|2]|1]|o]9|8|7|6|5]|4|3]|2]|1][0|9[8|7]6]5]4[3][2][1]0
RDCNTID.W rj 00000D00O0O0OO0ODODOOO0OO0OOOT1TT1TO0O0O il 00000
RDCNTVL.W rd 000000DO00O0O0O0OO0OOO0OOO0OOTT1O0O0O0(0OO0O0O0DO rd
RDCNTVH.W rd 00000000O0O0O0OO0O0OO0OOO0OTT1O0OT1(0000O00 rd
ADD.W rd, rj, rk 000000O00DO0O0DO0T1O00O0O0O rk il rd
SUB.W rd, rj, rk 00000000O00O0T1O00O0T1OQO rk il rd
SLT rd, rj, rk 00000000O00O0T1O00T100 rk il rd
SLTU rd, rj, rk 00000000O0O0OT1O00O0T10 1 rk 1 rd
NOR rd, rj, rk 00000000O00O0T1O0T1000O rk il rd
AND rd, rj, rk 000000O00O0O0COTO0T1TO0O 1 rk il rd
OR rd, rj, rk 000000000O0O010T10T10 rk 1] rd
XOR rd, rj, rk 00000000O00O0TO0T1TO 11 rk il rd
SLL.W rd, rj, rk 00000000O00O0T1O0T1T110 rk il rd
SRL.W rd, rj, rk 0000000000O0TO0OT 1 11 rk il rd
SRA.W rd, rj, rk 00000000O0DO0OO0T1TT10000O rk il rd
MUL.W rd, rj, rk 00000000O00O0T111000 rk il rd
MULH.W rd, rj, rk 00000000O00O0OT1T1 1001 rk il rd
MULH.wWU rd, rj, rk 0000000000O0T111010 rk il rd
DIV.W rd, rj, rk 000000O00O0O0T10000O0O0O rk il rd
MOD.W rd, rj, rk 000000O00O0OO1000O00O0O- 1 rk il rd
DIV.WU rd, rj, rk 00000000001 0000O0T1O0 rk il rd
MOD.WU rd, rj, rk 000000O00O0O010000O0T11 rk il rd
BREAK code 0000000000101 0100 code
SYSCALL code 0000000000101 0110 code
SLLLW rd, rj, uis 00000O0O0O0OT1O0O0O0GO|OO1 ui5 il rd
SRLIL.W rd, rj, uis 000000O0O0O0O1O0O0O0T1[0O01 ui5 il rd
SRALW rd, rj, uis 000000O0O0O0OT1O0GO0T1O0|OO1 ui5 il rd
FADD.S fd, fj, fk 000000O01T000O0GO0OGO OO 1 fk fj fd
FADD.D fd, fj, fk 000000O010000O0O0O0T1O fk fi fd
FSUB.S fd, fj, fk 000000O0100000O00O0T1O0 1 fk fj fd
FSUB.D fd, fj, fk 000000010000O00O0T1T10 fk fj fd
FMUL.S fd, fj, fk 000000O010000O0TO0O01 fk fj fd
FMUL.D fd, fj, fk 000000010000O0T10O0T10Q0 fk fi fd
FDIV.S fd, fj, fk 000000010000O0T1T1 01 fk fj fd
FDIV.D fd, fj, fk 000000010000O0T1110 fk fj fd
FMAX.S fd, fj, fk 000000O01T00O0O0T1000O01 fk fj fd
FMAX.D fd, fj, fk 00000001000O0T1T0O0T10 fk fj fd
FMIN.S fd, fj, fk 0000000100001 0101 fk fj fd
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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|ofo|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
FMIN.D fd, fj, fk 0000000100001 0110 fk fj fd
FMAXA.S fd, fj, fk 0000000100001 1001 fk fj fd
FMAXA.D fd, fj, fk 0000000100O0O0T1TT1TO0T10 fk fj fd
FMINA.S fd, fj, fk 0000000100001 1101 fk fj fd
FMINA.D fd, fj, fk 0000000100001 1110 fk fj fd
FCOPYSIGN.S fd, fj, fk 00000001000 100 101 fk fj fd
FCOPYSIGN.D fd, fj, fk 000000010001 00110 fk fj fd
FABS.S fd, fj 000000010001 0100000O0O0O01 fi fd
FABS.D fd, fj 000000010001 0100000O0O0T1O0 fi fd
FNEG.S fd, fj 000000010001 0100000O0T1O0 1 fi fd
FNEG.D fd, fj 000000010001 0100000O0T1T10 fi fd
FCLASS.S fd, fj 000000010001 010000T1T101 fi fd
FCLASS.D fd, fj 000000010001 010000T1T110 fi fd
FSQRT.S fd, fj 000000DO010001010001000 1 fj fd
FSQRT.D fd, fj 00000001000 101000100T10 fj fd
FRECIP.S fd, fj 0000000100010100010T101 fj fd
FRECIP.D fd, fj 000000010001 0100010110 fj fd
FRSQRT.S fd, fj 00000001000 10100011001 fj fd
FRSQRT.D fd, fj 00000001000 10100011010 fj fd
FMOV.S fd, fj 000000010001 0100100T10 1 fi fd
FMOV.D fd, fj 000000010001 0100100T110 fi fd
MOVGR2FR.W f{d, rj 000000010001 010010100 1 il fd
MOVGR2FRH.W fd, rj 000000010001 0100101011 il fd
MOVFR2GR.S rd, fj 000000010001 0100101101 fi rd
MOVFRH2GR.S rd, fj 000000010001 010010 1111 fi rd
MOVGR2FCSR fcsr, rj 000000010001 0100110000 il fosr
MOVFCSR2GR rd, fcsr 000000010001010011001°0 fesr rd
MOVFR2CF cd, fj 0000000100010100110100 fi oo| cd
MOVCF2FR fd, cj 000000010001010011o1o1oo| ] fd
MOVGR2CF cd, rj 0000000100010100110110 il oo| cd
MOVCF2GR rd, cj 0000000100010100110111oo| ] rd
FCVT.S.D fd, fj 0000000100011 001000T1T10 fi fd
FCVT.D.S fd, fj 0000000100011 00100100 1 fi fd
FTINTRM.W.S f{d, fj 000000010001 10100000O0 1 fi fd
FTINTRM.W.D f{d, fj 0000000100011 0100000T10 fi fd
FTINTRP.W.S {d, fj 000000010001 101001000 1 fi fd
FTINTRP.W.D f{d,fj 0000000100011 0100100T10 fi fd
FTINTRZW.S f{d,fj 0000000100011 01010000 1 fi fd
FTINTRZW.D f{d, fj 0000000100011 0101000T10 fj fd
FTINTRNE.W.S fd, fj 0000000100011 01011000 1 fj fd
FTINTRNE.W.D {d, fj 0000000100011 010110010 fj fd
FTINT.W.S fd, fj 0000000100011 01100000 1 fj fd
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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|o|o|o|o|o|0|0|0O
1]/o|9|8|7|6|5|4|3|2|1]|0|9|8|7|6]|5|4|3]|2|1|0|9|8|7|6|5]|4|3[2]1]0
FTINT.W.D fd, fj 0000000100011 0110000T10 fi fd
FFINT.S.W fd, fj 0000000100011 101000T100 fi fd
FFINT.D.W fd, fj 0000000100011 101001000 fj fd
SLTI rd, rj, si12 0000O0O0T1TO0O00O si12 il rd
SLTUI rd, rj, si12 00000O0T10O01 si12 il rd
ADDI.W rd, rj, si12 0000001010 si12 il rd
ANDI rd, rj, ui12 00000O0T1T1 01 uil2 il rd
ORI rd, rj, ui12 0000001110 uil2 il rd
XORI rd, rj, ui12 00000011 11 uil2 il rd
CSRRD rd, csr 00000100 csr 00000 rd
CSRWR rd, csr 00000100 csr 0000 1 rd
CSRXCHG rd, rj, csr 00000100 csr rjl=0,1 rd
CACOP code, rj, si12 0000011000 si12 1 code
TLBSRCH 0000011001001000001010/0000O0O0(00O0O0O0
TLBRD 0000011001001 000001011/00000{00000
TLBWR 0000011001001 0000017100(0000O0O0|(00O00O00O0
TLBFILL 0000011001001 000001710T1(00000(00000
ERTN 0000011001001 0000017110(0000O0O0|(00O00O00O0
IDLE level 0000011001001 000 1 level
INVTLB op, tj, rk 0000011001001 0011 rk il op
FMADD.S fd, fj, fk, fa 000010000O0O0O0 1 fa fk i fd
FMADD.D fd, fj, fk, fa 00001000O0O0T1O0 fa fk i fd
FMSUB.S fd, fj, fk, fa 0000100007101 fa fk i fd
FMSUB.D fd, fj, fk, fa 000010000O0T1T10 fa fk i fd
FNMADD.S fd, fj, fk, fa 000010001001 fa fk i fd
FNMADD.D fd, fj, fk, fa 000010001010 fa fk fi 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 fj 00| cd
FCMP.cond.D cd, fj, fk 000011000010 cond fk fj 00| cd
FSEL fd, fj, fk, ca 000011010000O0[0O0| ca fk fj fd
LU12L.W rd, si20 0001010 si20 rd
PCADDU12I rd, si20 0001110 si20 rd
LL.W rd, rj, si14 00100000 si14 il rd
SC.wW rd, rj, si14 00100001 si14 i rd
LD.B rd, rj, si12 0010100000 si12 il rd
LD.H rd, rj, si12 0010100001 si12 il rd
LD.W rd, rj, si12 0010100010 si12 il rd
ST.B rd, rj, si12 0010100100 si12 il rd
ST.H rd, rj, si12 0010100101 si12 il rd
ST.W rd, rj, si12 0010100110 si12 il rd
LD.BU rd, rj, si12 0010101000 si12 il rd
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2(2|2|1{1[1]|1]|1[1|1]1][1|1]o[ofo|o|ofofo]|o|0]0
2|1]o|9[8|7|6]|5[4]|3|2]|1|o|9]|8|7]|6]5]|4[3]|2]1]0

LD.HU rd, rj, si12 1 si12 il rd
PRELD hint, rj, si12 1 si12 il hint
FLD.S fd, rj, si12 0 si12 il fd
FST.S fd, rj, si12 1 si12 il fd
FLD.D fd, rj, si12 0 si12 il fd
FST.D fd, rj, si12 1 si12 il fd
DBAR hint 11100100 hint

IBAR hint 11100101 hint

BCEQZ cj, offs offs[15:0] olo| ¢ offs[20:16]
BCNEZ cj, offs offs[15:0] 01 ] offs[20:16]
JIRL rd, rj, offs offs[15:0] 1 rd

B offs offs[15:0] offs[25:16]

BL offs offs[15:0] offs[25:16]

BEQ rj, rd, offs offs[15:0] 1] rd
BNE rj, rd, offs offs[15:0] il rd
BLT rj, rd, offs offs[15:0] il rd
BGE rj, rd, offs offs[15:0] i1 rd
BLTU rj, rd, offs offs[15:0] T rd
BGEU rj, rd, offs offs[15:0] i1 rd

80

SRR ARG B RAS

Loongson Technology Corporation Limited



	1引言
	1.1龙芯架构概述
	1.2指令编码格式
	1.3指令汇编助记格式
	1.4本手册采用的一些书写规则
	1.4.1指令名缩写规则
	1.4.2控制状态寄存器指称方式


	2基础整数指令
	2.1基础整数指令编程模型
	2.1.1数据类型
	2.1.2寄存器
	2.1.2.1通用寄存器
	2.1.2.2PC

	2.1.3运行特权等级
	2.1.4例外和中断
	2.1.5内存地址空间
	2.1.6尾端
	2.1.7存储访问类型
	2.1.7.1指令Cache的缓存一致性维护

	2.1.8非对齐存储访问
	2.1.9存储一致性模型简述

	2.2基础整数指令概述
	2.2.1算术运算类指令
	2.2.1.1ADD.W, SUB.W
	2.2.1.2ADDI.W
	2.2.1.3LU12I.W
	2.2.1.4SLT[U]
	2.2.1.5SLT[U]I
	2.2.1.6PCADDU12I
	2.2.1.7AND, OR, NOR, XOR
	2.2.1.8ANDI, ORI, XORI
	2.2.1.9NOP
	2.2.1.10MUL.W, MULH.W[U]
	2.2.1.11DIV.W[U], MOD.W[U]

	2.2.2移位运算类指令
	2.2.2.1SLL.W, SRL.W, SRA.W
	2.2.2.2SLLI.W, SRLI.W, SRAI.W

	2.2.3转移指令
	2.2.3.1BEQ, BNE, BLT[U], BGE[U]
	2.2.3.2B
	2.2.3.3BL
	2.2.3.4JIRL

	2.2.4普通访存指令
	2.2.4.1LD.{B[U]/H[U]/W}, ST.{B/H/W}
	2.2.4.2PRELD

	2.2.5原子访存指令
	2.2.5.1LL.W, SC.W

	2.2.6栅障指令
	2.2.6.1DBAR
	2.2.6.2IBAR

	2.2.7其它杂项指令
	2.2.7.1SYSCALL
	2.2.7.2BREAK
	2.2.7.3RDCNTV{L/H}.W, RDCNTID



	3基础浮点数指令
	3.1基础浮点数指令编程模型
	3.1.1浮点数据类型
	3.1.1.1单精度浮点数
	3.1.1.2双精度浮点数
	3.1.1.3指令产生的非数结果

	3.1.2定点数据类型
	3.1.3寄存器
	3.1.3.1浮点寄存器
	3.1.3.2条件标志寄存器
	3.1.3.3浮点控制状态寄存器

	3.1.4浮点例外
	3.1.4.1非法操作例外 (V)
	3.1.4.2除零例外 (Z)
	3.1.4.3上溢例外 (O)
	3.1.4.4下溢例外 (U)
	3.1.4.5不精确例外 (I)


	3.2基础浮点数指令概述
	3.2.1浮点运算类指令
	3.2.1.1F{ADD/SUB/MUL/DIV}.{S/D}
	3.2.1.2F{MADD/MSUB/NMADD/NMSUB}.{S/D}
	3.2.1.3F{MAX/MIN}.{S/D}
	3.2.1.4F{MAXA/MINA}.{S/D}
	3.2.1.5F{ABS/NEG}.{S/D}
	3.2.1.6F{SQRT/RECIP/RSQRT}.{S/D}
	3.2.1.7FCOPYSIGN.{S/D}
	3.2.1.8FCLASS.{S/D}

	3.2.2浮点比较指令
	3.2.2.1FCMP.cond.{S/D}

	3.2.3浮点转换指令
	3.2.3.1FCVT.S.D, FCVT.D.S
	3.2.3.2FFINT.{S/D}.W, FTINT.W.{S/D}
	3.2.3.3FTINT{RM/RP/RZ/RNE}.W.{S/D}

	3.2.4浮点搬运指令
	3.2.4.1FMOV.{S/D}
	3.2.4.2FSEL
	3.2.4.3MOVGR2FR.W, MOVGR2FRH.W
	3.2.4.4MOVFR2GR.S, MOVFRH2GR.S
	3.2.4.5MOVGR2FCSR, MOVFCSR2GR
	3.2.4.6MOVFR2CF, MOVCF2FR
	3.2.4.7MOVGR2CF, MOVCF2GR

	3.2.5浮点分支指令
	3.2.5.1BCEQZ, BCNEZ

	3.2.6浮点普通访存指令
	3.2.6.1FLD.{S/D}, FST.{S/D}



	4特权资源架构概述
	4.1特权等级
	4.2特权指令概述
	4.2.1CSR访问指令
	4.2.1.1CSRRD, CSRWR, CSRXCHG

	4.2.2Cache维护指令
	4.2.2.1CACOP

	4.2.3TLB维护指令
	4.2.3.1TLBSRCH
	4.2.3.2TLBRD
	4.2.3.3TLBWR
	4.2.3.4TLBFILL
	4.2.3.5INVTLB

	4.2.4其它杂项指令
	4.2.4.1ERTN
	4.2.4.2IDLE



	5存储管理
	5.1物理地址空间
	5.2虚拟地址空间与地址翻译模式
	5.2.1直接映射地址翻译模式

	5.3存储访问类型
	5.4页表映射存储管理
	5.4.1TLB的组织结构
	5.4.2TLB的表项
	5.4.3TLB的软件管理
	5.4.3.1TLB相关的例外
	5.4.3.2TLB相关的指令
	5.4.3.3TLB相关的CSR
	5.4.3.4TLB的初始化

	5.4.4基于TLB的虚实地址转换过程


	6例外与中断
	6.1中断
	6.1.1中断类型
	6.1.2中断优先级
	6.1.3中断入口
	6.1.4处理器硬件响应中断的处理过程

	6.2例外
	6.2.1例外入口
	6.2.2例外优先级
	6.2.3例外硬件处理通用过程

	6.3复位

	7控制状态寄存器
	7.1控制状态寄存器一览
	7.2控制状态寄存器访问特性说明
	7.2.1读写属性
	7.2.2未定义及未实现的控制状态寄存器的访问效果

	7.3控制状态寄存器相关所引发的冲突
	7.4基础控制状态寄存器
	7.4.1当前模式信息（CRMD）
	7.4.2例外前模式信息（PRMD）
	7.4.3扩展部件使能（EUEN）
	7.4.4例外控制（ECFG）
	7.4.5例外状态（ESTAT）
	7.4.6例外返回地址（ERA）
	7.4.7出错虚地址（BADV）
	7.4.8例外入口地址（EENTRY）
	7.4.9处理器编号（CPUID）
	7.4.10数据保存（SAVE0~3）
	7.4.11LLBit控制（LLBCTL）

	7.5映射地址翻译相关控制状态寄存器
	7.5.1TLB索引（TLBIDX）
	7.5.2TLB表项高位（TLBEHI）
	7.5.3TLB表项低位（TLBELO0, TLBELO1）
	7.5.4地址空间标识符（ASID）
	7.5.5低半地址空间全局目录基址（PGDL）
	7.5.6高半地址空间全局目录基址（PGDH）
	7.5.7全局目录基址（PGD）
	7.5.8TLB重填例外入口地址（TLBRENTRY）
	7.5.9直接映射配置窗口（DMW0~DMW1）

	7.6定时器相关控制状态寄存器
	7.6.1定时器编号（TID）
	7.6.2定时器配置（TCFG）
	7.6.3定时器数值（TVAL）
	7.6.4定时中断清除（TICLR）


	8附录A 功能定义伪码描述
	8.1伪码中操作符释义
	8.2功能函数的伪码描述
	8.2.1逻辑左移
	8.2.2逻辑右移
	8.2.3算术右移
	8.2.4单精度浮点数转有符号字整数
	8.2.5双精度浮点数转有符号字整数
	8.2.6单精度浮点数取整
	8.2.7双精度浮点数取整


	9附录B 指令码一览

