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T T T BIINIRISFITERRIE Lo s st snses s 111
FE T 8 MIUIMIIEIZR oo ettt ettt raas 111
T T O IR T T BIER BT IE TR IE X oo e s s s s esssasessnses s 112
T T 10 HEEREHIIEZFAEZETE Moot 113
T T 11 TR D BT TEREE X oo et 113
T T 12 PUIPNTT TG ZFAEREIE Moo ss s sss s ss s s as e sssessases st sasss s sssaesons 113
T T 13 GFIREEHBIEZTFTEREIE M oo s e st s s essaes s s ssasessasessneees 114
T T 14 DFEEZEIR S 2FAEREIE Moo sttt 114
T T- 15 FAUBPIECE B T BTEEE X oo s s s e s ssesss s snses s 114
S A U T 8 L = R =<3 SRS ON 114
R WA - 4 o e R =l S RCA 57T OSSOSO 115
T 18 BUARAFAFZIATEETE X oo es s s oo s s s s s esssssesesasssssnsssees 115
T 19 LLBIt ZFTERFIE X oerveeereeeereeeeeeseeessse s svseesssesssss s s s st s sssssssessssssssssessssssssses s ssssssssasessasessasessaesssssssansesas 115
T T 20 TLB R GIZFAERFIE X ooeeeeeeeeseeeeeeeeseeeesvessesesss o sssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssessaosos .116
£ 7- 21 TLB WRENLAFEREE L (LAGA ZEH ) oo ssssesss s ssssssssssssssssssss s sssnan 117
# 7- 22 TLB FRELDAFEE XL (LAB2 R ) oo esse s ssssssssssssssss s s snsessnenes 117
% 7- 23 TLB BIMRALZFAFRTTE S (LAGA ZEHE ) oottt 118
# 7- 24 TLB RIFURMLZFAFEFE XL (LAB2 ZER ) oo s s ssssss s sssss s s snssssnenes 118
F T- 25 HUHEASIAIFRIRIFZFAE R IE X oo esees s sssssessssssssss s sssssssss s sssess s ssssssssssesssnssessnann 119
® 7 26 1&#i@i¢;lﬂé%§i‘%m§f%§ix ............................................................. 119
B B =TT 8 R e 5 g o = B 1 2 OO 120
F T- 28 B T H TEIEHEZIAFEREIE Moot 120
K 7- 29 TURIEDITETMEAEIB AT ZEAERETE Xeooeeeeeeeeeeeeeeeveee oo sesssssssessssssssssssnsssssssssssssesssssssssssssssssssssssssessssssssssens 120
S VI B3 )R kil P S8 s o7 5 =2 OO 121
Fe T+ 31 STLB TURINZFIEREIE X oot sas st ssassas s ss s 121
# 7- 32 TLB HEIABIIIN IHIIEZFIERTE L (LAGA FEFH ) oo 121
#* 7- 33 TLB BIEGIIPNTTHIEEZT AR E S (LA32 ZEHE ) oottt ssssesesees s ssseesessssesssesesenees 122
T 7o 34 TLB FEIEPIAN A HEHIIE ZEAFRRIE X oo seseeeese s seesessos s s es e ses s ss e sssssn s s oo ss s esesssses oo 122
F 7- 35 TLB FIABIIMZ B HIIE ZFTERETE X oo seeee s s ssse s sases s es e 122
T T 36 TLB TSI BRI BT RRIE X eooeoeeeseseeeseeseeeseseeesssseeesess s sssess s s ssssssssessesesssesssesesssassesosasssssnsesens 123
#* 7- 37 TLB BIEGIIMRIURAL AT AFERE X (LAGA ZEFE ) oot sseseseseses s ssseesesassesasesesenecs 123
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* 7- 38 TLB BEIAFIINETMRALZFIERTE XL (LAB2 FEFH ) oo sssse s sasse s ssseas 124
£ 7- 39 TLB HIEGIIP TR EALETATERE S (LAGE FEFL ) oot eesssesest s ssss st st sss s sssssessssns 124
# 7- 40 TLB BEIAFIIN TR B AFIERTE L (LAB2 FEFH ) oo sss s ss s ss s 125
F 7- 41 TLB BHUGI MR INAZ BT AERRIE M oo eeeesesesesesesesssessessssssssssssessssssssssssssssssssssssssssssssssssssesssnssessssssssssssssssssosens 125
® 7- 42 HEMUEECEE A E X (LA64 4 ﬁ) ............................................... 125
F7- 43 BHEMEECE G O FIERE L (LAB2Z ZER ) e eeeeeeeeeseees s snn 126
T T- A TEIF BRI S RAEEIE Moot ettt 126
T T- 45 TEMT BRI B ZFIEREIE M correeeeeeeeeeseeeseteessseessses s s sses e ss s st ss s sse s st sasesesesssesssnssssssssasessasessaeees 127
T T A6 TERTEETAR DT REIE Moo e sttt bbbt sa e 127
T T AT TEITBRIMEEZTFIERRIE M oo e eseeessaees s seses e ss e s st sse st sssesssessaessssssssssssasessasessanees 127
T T A8 B HIIHTTE IR ZIAEREIE M oo eseeeses oo ess e sss et es s sesssaseessmases e sessenssesos 127
T T- 49 HLEHEE RSB ZFTERTIE oo s sveeessaes s ssesssase s ssases s 128
K 7 50 PLEREEIRGIAIN CIIEHE R AFRRTE S (LAGA ZEAH ) oottt ssisesssssesesises s ssssssesessesenenens 129
£ 7- 51 HUARTRGIAP NIRRT TE XL (LAB2 ZEFH ) et ssesesessseseses s esese s esasesesenesens 129
T T 52 WL R AR T BB ZFAE R TE M oo s s sesssassessssesssnsssens 130
T T- 53 HLAHE IR AN IRIE BT IE TR IE M oo eeeeseeees e s s ssse s ssssssss s ssasessasessnsenes 130
T T- 54 VEREIRIIELE ZEAEREIE M oo s svses s ssssssss s sssse s ss s sass et as s sssessases s st sss s sssaesonn 130
T T 55 MEBEUEIMFELES ZFTETRE X oot sas s snsessnsenes 131
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2o T- 57 10ad/store Mt s B R R AR BFAERRIE M oo eeeeeeeeee et e e eeeese e seseaseseseseseasaseetasaeesessas s sssaeseasaseasassessesaensassasaeasastasasss 132
* 7- 58 load/store WA A AIBTIZFE MDYEN T X coiiieieeeeeeeteeeeteeee ettt ettt sttt 133
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T T 64 BRI IERBI B ZFAEREIE Yoo ssa s sss s ssse s sa s ssss st snssssassssnsessasesons 135
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T 8 1 FBHI T TR M, oot ettt 141
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i

15

T 54845 LoongArch /& —Fkg A 45 245 TH ML ( Reduced Instruction Set Computing, & FK RISC ) K% 1)
B2 RGHMN, SRS ET A TEAR R SEMITE, La5 =8, ACHES &, RS8R
HrERIE N A

o

1.1 Fe s SRt

Tt BEAE BLAT RISC 54 A I S AUARAE B H4R 2 K[ € Hanfts AR, 48R ZHERLS HAMA
URARAERON — A H B3R 1EEL, R load/store 284y, BI{XA load/store Vif454 A LAV N A7, HE 54 H#
VEXT RIS IE AL PR 35 A% A BB 1 2 A7 2 5 2 5 v 1) Sz BVER

oS BEAE 53Ry 32 (A0 64 RLFIANIRAS, 237 FR A LA32 ZUAH AT LAG4 BUAL , LA64 4244 N F 2] gk
HilHeA LA32 848, Airil “ R s T EfIFRA" —J7 24 R A LA32 28k i B A B i) — i o] DAL
FHEATTE MY LAGA 2R N a8 BTSRRI A2 1T 4528, 25—y T 4R IX Pl R 2R He 28 (BRI I 4%
7, FU RS IF A IRIETE A LA32 A bl Bz T RS0 (e RGN ) I bl A
LAG4 ZER L& BB T SRR R B 1T 45 25

oA HEH R F B4R 7 (Loongson Base ) N4 J@# 3 ALV (WA 1- 1 s ). Hod @6
F6: —HEH|#IEP R (Loongson Binary Translation, f&#% LBT ). RE#l{LP & (Loongson Virtualization, fAj#R
LVZ ). [a] &4 & ( Loongson SIMD Extension, f#% LSX ) Fl 75 2% 7] 4 J& ( Loongson Advanced SIMD Extension,

fAT R LASX ),
o LY S
A LoongArch %
/ e \
// gy @ = & \\
3 i &% 1 \

/ il = \
I = [ \
| ® B % )
I = ¥ i \
| ¥ ¥ |
\ B R B R |
\

\ | LBT Lsx | |LAsx| | Lvz /
\ /
\ s EES & /

N Loongson Base .

N /

\\\ ///

~ —

—_ —_—

T A BRI 5 0 AR 4 SR FBUR ST A, S 4 SR L T RO
HEHCRIVE A5 RN SR 5 500 P LAY EL PR,
| | RSEHERRHERAT
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O BEAL ( RE AL Y JR 1 43 I T B 22 GE R AV Y B2 R I3 AR FHPE BB . X000 e i A B4
SRR, E4E —LLRERUR A RS PR AS A 245 . LARTEBIAMAI b BT . 78 A H8 55 07 T VS IR e T R

AT v v 1 o 7 ) 2 R 1 A = R (I 1 2 = iy TR S8 AR o S B U7 (S =
SRRy < EHEATYRE, RIREE SRR AR 2 AR RLE S A

g ) A5 A4 R A R ) AR 2 T PTIR 73 15)  R Y SIMD 45 2 SR i+ B 4R N Y . A e
TR 2 ThAe ERA S, XOTE T M B4R 24 RERIEN M B AL & 128 AL @R Ia #4820 JRIRER
[r] BV B 2 256 7o

X T A A TS BRI, B T A BRI A b S, RS ] AR ARSI, &Y RS 0]
DARIEESE, Aid, MIEF9CH LASX 640 AR SC LSX . B 1K — AN R AT 1 10, 7 Je il
B MRS ARy bt — B s T e S BRI DB TR TR X e T IR SE I R AT ) B 755 )
TR ST BE T AR LR SIS O, K RT LA CPUCFG $5 41 B D B 15 5 ok sh 47 LLR

Je O AR W I S R P AR S 1 B R R T ik . T BRI AR, R BUR Y RS
(& DhRE T4, HrTLAmSI e, Fril R &, X TR ARSI B S, s R AR S
[ iy — 3 e AR AR

AF WG 2 BT AR X e 2 WV T B Akl . FLsl 2 BRI 3 s WA B S LAl A
HIARRA AR AR 0y, GO IR Al B R & MR AT R 8RO DD REE SO LN ) R RE i o 565 4 FE 35 7
FEH A A T URR IR AL TR, BB RAERAR 4 . RS w74 (Control and Status Register,,
fFK CSR ) W4, PLRAEBATR . BISMRIA . (A8 BESE D5 T B DhRE NG o A SCR IR SOtk 45 4
e E LR B Dt e TN A, BT K6 2 B BAR it 2 L — B2 LR ¢ B

1.2 54 HmiTHE

TS I A 1R AR A 32 AL e K, HAR A HHIEAR K 4 T A TR, MR A MR RS
Frid B i 2% -5 b

64 G i 11 XU BT AT 25 A7 iR VR BSOS O LUAR TR AR MR B B R IR A3 SRR P2 S 31 LA
FHiE M BV AR B, anRAR A B 5 A SERVECRAE R, I8 4 Sz RIS T 27 A7 2 3 AN 4 AR 3 [
MRYEAR 4R 2 RAE RFEM K, BRRYL, 8 9 PRl fde A gnfdik X, BT 3 i & Sz B0 dw i s
L 2R, 3R. 4R, LK% 6 Rl SLEI AL 445 50 2RI8. 2RI12. 2RI14, 2RI16. IRI21. 126, & 1- 1 4%
T 9 PR A gtk X B AR S, TWEIRHIZE, FEDBERS, Hig A omEIfF A 78 2% R Tix 9 ff
R S gntt Ak 2, TRFEH IR Big TR . ARX MRS E AL, BRKMIEEBRAR, 14
X G E R GE TR N SR AME,

2 | RSHHEARRGERAS
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£ 1- 1 RERAARBESRIDRERX

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

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

Rtype | opcode | i | rd
3Rtype | opcode | ow ] i [
4Rtype | opcode | ra | rk | i | d
2RiB-type | opcode | I8 | i | d
2RI12-type | opoode | 112 | i | d
2RI4-type | opoode | 114 | i | d
2RM6type |  opcode | 116 | i | d
1RI21type | opcode | 21[15:0] | i | 2t201)
126type | opode | 126[15:0] | 126[25:16)

1.3 52 C4mBHCHE

oA g B e i X R AR A B AHRERN . eI A AR E R T . JERIET T 5%
—FE, LI gRnFE N ORI R 2R T R R

e, TR A A TS T RER X A AR AR A R A e A . BRI S BUE S, TR 128 Sl &R
AHe AT VT JEk; TR 256 il B A i AR VTR CXVT k. FTE ARm BTE S R A
a2 AFEE “F” 3k FTA 128 S &VE g A MAE 2400 “VF” JH3k; FTA 256 fLln] &7 sidg 21
/LB L “XVF” 3k,

Hik, BRZHERSWTES S “XX” AW EERA R B IREN 5, HiXFIE 0 58
SRRAEFG A HRAEXS RIYZAL R THRAER GOR R BALY , 1844545 B, H. W, .D,.BU, HU..WU..DU
SAFR IR SR BEER R R G ST . AT BRST. AFSNFE. BF5FW. LT
FARF BT E. BFERT, ARG RGN, YERERUR A TS5 BOL R TS B iz
FERET, 842N RSN U, (BILRIEA G BIEX R AR R AR 5. X THRAEN SR IF
BB, B BRI R ITEIE A 4L “F7. “VE” Rl “XVE” JTki$E4, HIE4 4R
NH. S. .D. .W. L. WU, LU 3 &/RZIE ARV EHE R A R R B F 8. HORSBETE nU L. WUKG
FEVE B, AT AFERT.. L5 F. TS 0FE, WAMEW ki #ERRL T, 48 ERV
TR IZAR 2T B R BRAE R — AR BEATHRAE . HBESR N, PRI EHRAMA “XX” B
3 | RSP ER ARG ERAR
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JESRAE TN R S HIBRVERT R0 24 4R RO BUE AL 58l AT HRAT AL BE 2802 32 AL SEIE 2 64 Mgy,
40 SLT MISLTU 484, XML R AINE%HI. oh, 1 CSR. TLB M Cache HF- AR 4 LA SAEANF
TFAE B SR 2 VRS BB (4 4t 2 AN I R AE B 0 SRR 1 f 28010

YR ERERON B B E BB AL S A A TR S5 00— 8, 184 1A — AN EH. G A IR
B BARA A TS 50— 3, RS HWEIER A —5, MamL2BBaNNEHR, NEEh,
BN EER B WERERE I, AN ERRAERERIE L. A RIRERER B 0 E G B
2%, WAAR4A 28 WAL KRS 1 B B E RO AR B E B B, FOK T 5484 Bhic fFvh 5 1 4%
TERIIY —3, Blan, 64 “MULW.D.WU rd, rj, tk” H.D XF 5 H B3AER rd, WU X SRR o A1
rk, RIXANTFIBH WA L5 FHT, BRI FLERS AN od F. XF1a, #54 “CRC.W.B.W rd, rj, rk”
AW X rd, B XN rj, % AW RN rk, FIXA CRCAZKGERMEZW o hF T ES k
32 (LR AE 2R BT 32 R A5 B N F 1d

TAE AR EBOE I A R ) B T RER BT S TR A e S0k BL “IN” SRbmicil 2 f2ds, DL “IN
SKFRCTE A AT, BL VN7 SRARIC 128 MLfm &7 74, LL “xN” SRARi 256 (o 77 fFdr. Hob N 2%
T, FORRENRAR AT A S ST N 527 74 o

1.4 XFREAH—EBSBHN

1.4.1#E$BESMN

JeSBER T E LR A, WL A8 A EATR s EARL U R UL, AR RAERT R A — L
Ze5t . AT WHEL IR ALES, FROX PRSP E — TN, DO B &2 ST,
N TATCHIENS, AFPERAT — a2 245 MM ZM T, {A/B/ICYRRIAL S AEH AL B, Ck
S 5MA N4, ABIERRILE S HIEH A F1AB kRS S5 MAFMTE4 4. Flan, ADD.{W/D}#&
/N2 ADD.W Al ADD.D FiiM 46444, 1 BLT[UIK /s /& BLT Ml BLTU /M54 4, BEREZR— S0,
ADD[I].{W/D}#* /R J/& ADD.W. ADD.D. ADDLW Fl ADDLD PN E4 4,

TET BN, XS RNACE —FBSHN, EHAERERMESE—BHETRESH—E
HAT R AIAHIT (46 2 2D o

1.4.2 FHIRSFFEERAN

TR R LT — R HIIRZS 247 %% ( Control and Status Register, fAiF% CSR), F-T-HiilHE4 M4k
T4 h, B CSREHAEE TN AFMEBGREFEF, ¥ RA CSR.%%% % ###1) 1 X KR 447
A5 %% %o % (I RS 7 A7 2 th 44 T Jus M 38, 9140, CSR.CRMD.PLV /R CRMD X427 47 & 1 1)
PLV 1,

FESCHUE LY RSN, B8 S 7P /EE CSR, — &8 T EHL (Host ) —EJF T & HL( Guest ).
4 | RO ARRHAERAS
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MAGRE R E S E R SC A TCIE X A X I E CSR B, DL CSR.XXXX Fm EHLI CSR, PL GCSR.XXXX
RN P HLEY CSR,
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2 HBHES

TS HAL TR 7 A ARAEALAE 2 SR R R AT I R SO B 0 22 57 T 00 Dy R il R K4 & A LAk 7
BRI o ATRAIAE T BV BEHE SW0 . BEA AR 2 B0 R ARRAUE & T SR T i R A ) —

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 HHEER

SERBE RS A BB BARIRAT 5 Fl, 2 bR (bit, #iid b). 1 (Byte, fAlic B, KJ% 8b).
£ (Halfword, fAlid H, KB 16b). ¥ (Word, fAic W, KJ& 32b). XWF (Doubleword, fijid D, K&
64b), TE LA32 My T, KA BRAERFIEEER S,

FA L BT FERUBERE ST SR I AMD g

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,

/7 LAG4 /7 LA32
763 32731 0

ro (fE:50)
ri
r2
r3

r30
r31

PC

E 2- 1 @fA%FFEMPC

LI PR ISR A BB A T SRR B . (E Linux B{ERSET, HEISEE(TE user mode FHIBIE.
7 RSP ARDERASR
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2.1.2. 1 8F&%F:HE

HWHZF s GR A 324, 88 10~r31, HH 55 0 S5 17 4% 10 FfE1E Y 0, GR (L5812 /E GRLEN, LA32
AT GR WD BE 2 32 LR, LAG4 ZU44F GR IR 52 64 LbAE, Sl sits 45 0 M 3 /7 2 A 7R IE 2 K%
Fo BINBMEETI S, XE4R 4 PHE— DA AR E R T LR A 32 4 GR PIE—AN, ME— il 2
BL 64 & B s — 25 | 59748 rlo TERRIER RO 380 AT 3 — kil 4% 11 ( Application
Binary Interface, [F% ABI) ", rl [E & VE AR B0 R B3t L 00 2 47 2% o

2.1.2.2PC

PC HA 1A, e GaiE42 Mk, PC arfras ANREBUR 2 BB, ERRMEERIES . BlShE
NFIBIAMR [E A RS, A, PC & A7 dv il ME Ny — SE AR R 2R 4 4 IR B VR RO B FLA% . PC
MPE B2 S GR IBEIE—E,

2.1.3izTHRER

TS 2 ST 4 NMEITRAEED (Privilege LeVel, %% PLV ), 4%lj& PLVO~PLV3, %Kiz
AT7E PLVI~PLV3 X =AM RN b, T 5I2477E PLVO 8 EIHE RS RGBT W A K
P BAIEITIEWAN R A SE R o R SRR IS TI e 1, B A I T IR VR AT, S R,
JSLH R PR 2 AT TR PLV3 R b A RFRGERNE ZE RESE 41 THA,

2.1.3.1 M ARG R B R R R R IR

T T R RV AN AT AR IS AT 7E SRR AL SE G B B H R IR, {H2 4 CSR.MISC Y
RPCNTLI1/RPCNTL2/RPCNTL3 i & 4 1 if, A LAYE PLV1/PLV2/PLV3 FFAL5EZ R P47 CSRRD $5 4 32 U
REME T s . A RMERIRIMNT SR T2 EEIESE 7.8 TR,

2.1.3.2 oA T aERY LA

By bR S A S BRI B AR RA A D e T LA R e iz AT A b 7 DU A . ¥ CSR.MISC H
f) DRDTL1/DRDTL2/DRDTL3 ¥/ & 1, ] LAZ&1EXE PLVI/PLV2/PLV3 2% N 4447 RDTIME 25454, 45K fi
KAR S FRLEE R BISL (IPE ),

2.1.4 BlShFIR BT

#15h (Exception ) M7 (Interrupt ) 24T Wr 4 BTIEAESAT N AR, RS AT IR UG 2145 b/ v e
AEBERR PPN AL THG AT o Ferp B Ah B4R e AT I AR A B S H G 0 51, T o T 0 el b= (i
WG S ) 5l FEARRMZHE T, FATR KXy P AEBISNhlr F1 g1 8hhwr” ms
WS, P B DXAE TR A SR PAT IR B e B T 5 2 — 7 238 A BT T IAL e 4% B 1 b/ rp B b B N
AL,

g | RSB RRHEIRAT
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151 SR F T 1 A AN SR T 288 T R A SR AL FR R () A o 3K L 2 R B mT LR 1 5] A

BEAT —LERIZE N A,

FGEWHBIIN: AT SYSCALL 454 ¥ 2 Hhor 2 i & R 40 A B4 (SYS ).

& WAL AT BREAK $5 2R  dh 37 21 s A B 214 ( BRK ),

& AR ANAETEBIIN . FrHAT IR 2 gD TE S Th A E S, BOE BRI E SR 2 /T BT SChiZ4E 4
MAVEAAATE, 2L 2R AR 2 AN ELERIAE (INE ),

& FERURL OIS : BR T 2.1.3 WP SRR IRAE L A, L A A AT — SRR AL AR E b ST
Z A R SR G Ah (IPE ),

& HhHEESGIAh: AR DhAEEE R T BURE SO AA AR A (L I T ARE RO, AR RS 2 4
FAVATRTE, Vil T ARE R A A A A, PR il BCHE iS85 4 ( ADEF ) B3 745 4 ik
14 (ADEM ),

& TFRAEEEIAN: MU REEE A PUTIE R, B R AR O T R R AL TR, W DA A B A
7RIS (FPE), B 2(ERTSE 3.1.4 ThlNA,

2
%

2.1.5 AfFEHbEZE 8]

3K LA B S FE A ) DL P R AL P A b ik s ] o R 0L PRt ik 3809 B A ek ) B 9 R S A7 B B TR
XL AW B AR ARG IR A OGN, B E AT IS BN 4.

TS HER T A AE ML 2 )R — AN Fhk i et S b ik s ]

TE LA32 ZEM N, AR 1) A AE b 28 Rl RS 2 - 0~2%-1,

15 LAGA ZRAET ST AP 1 N A7 B 28 [E] D5 (VB R 2« 0~2VAMENI- 1, X B VALEN g B2 —A4
INTFEET 64 IR, Healdee HERME . F ILIY VALEN 7£[40, 4817 BBl 4 o B A 4K ¢ AT DR B A T
CPUCFG #4180 0x1 S &7 1) VALEN R E VALEN iR/,

B

2.1.6 B

Tt B FOR /N R S ) A7 A7 3

2.1.7 #=6Eins e E

Je O BAE N SR =R DT 2R AL, il — 32 /F ( Coherent Cached, fRj#K CC). JTIELZAF
( Strongly-ordered UnCached, &#f SUC ) #1557 9EZAF ( Weakly-ordered UnCached, fi#% WUC ), #1150
BRI S5 B ht g e, #id TR T ) MAT ( Memory Access Type ) 3822, MAT I8 A76& 175 1]

VE SRR, R R TR AR T LAY

2 LB XTSRRI S . X T R G, HLAE E A R, SR ST s B 5N R b Hkv8 e B ST T L Y bk
BN, HAERE D0 SRR s 5 R RS 5 A2 AR BE THC &

0 | R ARNERAT
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LOONGSON TECHNOLOGY k%%m%%%ﬂﬂ' %—-: %ﬁﬂi;’ﬁm
REFIRINR R A 0——3RTFARGAT, |I—— B GA7, 22— IRGAr, 3— R AT R
(B B R X T B A I Y

R BTG AF VTR R AT R, B a] 5% G n] AR foc A7 fif % R 0 ] DL AR B 2% rh 4E40 A 247
PRI SRAE . I HCR AT RS R AT ] N A DR S TR fE

KPR GAF S FPIEG AR AT, R ERVI R R AR R MERXAE T PR
FET R0 MU — Erk, BV U5 18] A 2 HRAR T v B PP AT EL 24 T DT A SR AR B 72 T AN BEJT 4R AT
N AVHAFEAE; 15 ARRAT L VTR SR VFHE AT, 58 7 ARG A7 IS B ] DAFE A B 2R A% A B 0 2
BERAIMAEL (40— Cache 17) JE AT (Burst) 77 X5, & IFLbie e i S B vl LAAS 5 Al 1 5 4
o

Tt ) R BR GRF ARG AT R A U 745 4 AN BEA Bl 1 HI( Side Effect ), RIS A a0
B AT AR AT — PR 5 3 A E S A R AL B VT A AR R T TR R S P 1 1/O B g o (HI2, Jelb A Fevr iy
R AF R BEREAE RA RN . X8R, Vil AU s P AR A R A R 14, BV E IR B R 1
MEER, WARVFRAT. vt G AT I AL A% SN U AR R R N AR IR O B k25 (8], 75 2
2% rp R E R A AR KU VT )

597 ARG AF R TG R1 A A TR ARG A A B 07 R, an S A B

2.1.7.1 1% Cache MEF Bt in

FEANGEPE 2R A% 4 4 Cache 5 HE AL A% 1 1Y Cache 8047 /7 — U N\ fin th 3 1% % ( Cache Coherent I/O
Master ) Z [AIZZ A7 — S0k L6 ATt R (- 2454

AEFRERAZ N H4E 4 Cache 5 HHE Cache < [A] Y ZE A7 — BUME LRSS AT LASEIL Wt AR 4Ed . X BB X T H
AR, R AN 75 2L Cache HEA 45 2 R ARIIE [F] —M% #1454 Cache 5 %4 Cache 2 [H] (2% /7 — Eit
Ak, T K LG RAHEM I 1T N RAATE, B 5 206 1] IBAR 45 4 ki (R IHE — E REDS & 2 store
2 HIHATROR

2.1.8 SERIFFERREISIE

FIT BRBRAE M VT A Bk 20 4 AT RS 55, 75 DR fid & Bt sk 5491 4 ( ADEF ),

BT IR T U AR A . BECL R B VTR ST B A BV R 24, AR load/store V7 7R 4
A LASEIUA SR VF U AFHE ARG 55 . AN, A — D RVFEHEEA S S SSRGS AT LA
CSR.MISC H' ) ALCLO~ALCL3 #5#i{7, 7 PLVO~PLV3 $AUZEZ T, XX LE load/store V51745 4 thit 47
HEXFFEAG A o X TR BT X SRR A VT AA AR S, G SRS ] (AN EARXS TR, R Al kR
xt5545h (ALE ),

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 .
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2.1.9 i — B4R AR

O BER ) A7 Ait— BOPEAS AL SR FH 55— Bt ( Weakly Consistency, fEFR WC ) #EAL . A/ 5400 2244 BT K
F B 55— BOPE R R A B A

TS —EPERR p AR AR AN 15 A 7 XM T R, FEIF LA A 2R i A2 SO TR R AR R T
FIE TRV RS, DRES N EHRES A T 5ICZHOTTi RS B R0, XU SR AR
fisean T~ B 1

L R B AT 25— BOPE S F o BRI A2 SR VAR A AL B A A% rh 0™ AR MR LA A 73 v

MR IAT,  HAE 8T R ER A ER e U2 AT ASRETT A6 0T T~ — AR
2. FEME BBV ARIEARVFEIITZAT, BT ER B TS TIX — Vi AR R 2P R AR O

2588
3. TEAL— R ERAE RVERAIAT Z 0T, FTETEE — AL BEHL 58 T7IX — [F 4R B Vs AP 1R AR P 2 58
o

Je SR o BE A% P A T R VE B0 45 245 DBARIBAR 17 DBAR it AM JE T f7 454 LA )t LL-SC

2.2 HutB G SHE

PR LAG4 ZEAL rh S A BB B D REMEAT IR . X T LA32 2284, HHAFESHH K
—ATEE, ZTHEMEHRAPIERNEK 2- 1. 0T LA32 2269 F GR Mhise RA 32 1, ArblE8He 4 ik

R 32 ACRTT SRR BN SIE A A4 od 7 S R AT
& 2 1LA2 BAGERELKES—K

ADD.W, SUB.W, ADDLW, ALSL.W, LUI2LW, SLT, SLTU, SLTI, SLTUI,
RIS K S PCADDI, PCADDU12I, PCALAU12I,

AND, OR, NOR, XOR, ANDN, ORN, ANDI, ORI, XORI,

MUL.W, MULH.W, MULH.WU, DIV.W, MOD.W, DIV.WU, MOD.WU
BirzHERKES SLL.W, SRL.W, SRA.W, ROTR.W, SLLLW, SRLLW, SRALW, ROTRLW
.. EXT.W.B, EXT.W.H, CLO.W, CLZ.W, CTO.W, CTZ.W, BYTEPICK.W,
frifrm < REVB.2H, BITREV.4B, BITREV.W, BSTRINS.W, BSTRPICK.W, MASKEQZ, MASKNEZ
L BEQ, BNE, BLT, BGE, BLTU, BGEU, BEQZ, BNEZ, B, BL, JIRL
EHRS LD.B, LD.H, LD.W, LD.BU, LD.HU, ST.B, ST.H, ST.W, PRELD
R RS LL.W, SC.W
R 2 DBAR, IBAR
HERTiHES SYSCALL, BREAK, RDTIMEL.W, RDTIMEH.W, CPUCFG

AL, X T IR X S BAE 2 55 /2 GR T4 4, HAE LA32 208 NH-EAL YN 32 i, 7E LA64
KL RERVEALTE N 64 o FRAEFFIRIGOL, 452 DIRER IR A PR LB
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2.2.1 ERiZEHES

2.2.1.1 ADD.{W/D}, SUB.{W/D}
g4t addw  rd, 1j, rk add.d rd, rj, rk
sub.w rd, rj, rk sub.d rd, rj, rk

ADD.W F 18 H 27 /7 2% rj RO [31:01 254k hn bl 27 /74 ok B 1010 5dE, AT feas a3 1:0107F
SYREENEH AL d F,

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

SUB.W W41 H 27 4725 1j F I [31:01 F s 9 25 18 H 27 74 ok I [3L:01 0dE, AT 45 R [31:01 L F+F
YRGS NIEH AR d T,

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

ADD.D ¥l i 77 f7 2% rj H A [63:010 B0 i 38 F 27 /745 tk W R[63:0107 20, FTfsats S5 NIl H 17
25 rd .

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

SUB.D it F 27 77 7% 1j " B9[63:01 05 £ 4 ek 25 18 5 77 vk P [63:0102 844, FTfS 45 S Nl H 27 17
25 rd .

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

_E AR A AT I AN AR AR UM TR R AL

2.2.1.2 ADDL{W/D}, ADDU161.D
F2%C:  addiw rd, rj, si12 addi.d rd, rj, si12
adduie6id rd, rj, si16

ADDI.W il Fl 25 /748 rj PR3 1010 80dE b 12 Ebds S B sil2 £75- 97 J5 i 32 B, Frfs g

12 | RSHHEARRGERAS
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AIBLOINLAT 59 e Ja 5 N &5 7 4 rd
ADDI.W:

tmp = GR[rj][31:0] + SignExtend(sil2, 32)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

ADDLD #3257 785 rj HB9[63:01 A2 BE in b 12 Fessr BIAL sil2 Fr 59 RIE 1 o4 At Arisss

BN A A4 d H
ADDI.D:
tmp = GR[rj]1[63:0] + SignExtend(sil2, 64)
GR[rd] = tmp[63:0]

ADDUI16LD ¥ 16 LA L EIEL sil6 B A8 16 (LG A58 e, iS5 n _F s H %7 745 rj 1 19[63:0]
NEE, ARINZE S5 NGB A fF 48 rd ', ADDUI16IL.D 545 LDPTR.W/D. STPTR.W/D 5 4B &1 1,
T A7 e ARG I T GOT R[],

ADDU16I.D:
tmp = GR[rj][63:0] + SignExtend({sil6, 16'b0}, 64)
GR[rd] = tmp[63:0]

_EaR R A AT I AN AR AR U TR R AL

2.2.1.3 ALSL.{W[U]/D}
84k alslw rd, rj, rk, sa2 alsl.d  rd, rj, rk, sa2

alsl.wu rd, rj, rk, sa2

ALSL.W 18 Fl 25 7745 vj *F B3 1:0105 B4 22 48 /e #8 (sa2+ 1) i I _F A 23 A7 4 ok AR A9 [31:01 07 5440
AR 25 R30I 58 /e 5 Nl 75 45 od

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

ALSL.WU 18 H 27 /747 rj B [31:0107 £ 9532 58 A0 B8 (sa2+ 1)L 5 I 38 F 25 7748 vk P I [31:010 54,
AR 45 M3 1:0102 Y R f5 5 Nl 77 77 4s od .

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

ALSL.D ¥l F 25 (745 rj 1 A9[63:011 Z04532 5 7 7% (sa2+ V)DL 5 A F 38 F 27 47 2 tk B9 [63:0100 54
PR 45 R 5 N8 H % 748 rd 1,

13 | RSHHEARRGERAS
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LOONGSON TECHNOLOGY TSBRSEZF N &—. 3k
ALSL.D:

tmp = (GR[rj][63:0]<<(sa2+1)) + GR[rk][63:0]
GR[rd] = tmp[63:0]

AR A AT I AN AR A DU TR R AL
TR, RIRIEA Mg n P 1 S BVBON N (sa2+1), BV SRR 9 F% A {5 11 A4 41 Hh S B 5L
S E .

2.2.1.4 LU12I.W, LU321.D, LU521.D
{55 lu12iw rd, si20 lu32i.d rd, si20
lus2i.d rd, rj, si12

LUI2L.W ¥ 20 ELRESEEPHL si20 Fefl sz b 12 FebF 0, ARGS9 G5 NGB &7 4% rd .
LU12I.W:
GR[rd] = SignExtend({si20, 12'b0}, GRLEN)

LU32LD # 20 HAFSLBIEL si20 753" & 5 B B S (I A 1% B3 A =7 A7 4 rd P30 HE, 45°RS
N B ] = A7 A d o

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

LUS52LD ¥ 12 FeHrmB%L sil2 fF5 9 R J5 BRSO+ Hil 35 7 48 o RSO B, 4515

NFITE 7 A7 45 xd 7
LU52I.D:
GR[rd] = {sil2, GR[rj][51:01}

FidiE4 5 ORI f54 ik, H T 12 A0/ Sm BBk 2 28 2 A o

2.2.1.5SLT[U]
Bk sl rd, rj, rk
sltu rd, rj, rk

SLT Riifl F & 7 j T BUE 538 37 A7 4 ok BRI E A 1 S BBEAT M LR, An2RaT#E /N T 5
&, DR 75 745 od ROMEEDN 1, SIE N 0,

SLT:
GR[rd] = (signed(GR[r]j]) < signed(GR[rk])) 2 1 : 0

14 | REHREEARGBERAR
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SLTU Kt H] 27 A7 rj P8R 518 0 25 7748 tk b BB IV E o5 3 B0t A7 R/ U, AR &/ T
Ja#, WPEHE A 795 od PEEN 1, BWEH O,

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

SLT A1 SLTU LU I A7 58 55 Bt P AT HIL 2% B0 18 35 A7 5 (0 A2 58 — B

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

SLTI ¥l HI 25 A7 4 oj ThEUE 5 12 LoAs SL BN sil2 FF 597 e Ja P A5 (0 Bl I A A S 0T R/ e
B, WeRErE D TEE, RSB A7 od EEN 1, SWED 0,

SLTI:
tmp = SignExtend(sil2, GRLEN)
GR[rd] = (signed(GR[r]j]) < signed(tmp)) 2 1 : O

SLTUIL K38 1 27 f7 4 vj th & 5 12 UAs Sr BRI si12 7754 R 5 TS 00 Bl 1 Jo = B Bdt47 R/ b
B, WeRErE D TIEE, RSB A7 od EEN 1, SWED 0,

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

SLTI A1 SLTUT L 1K (o2 58 15 BT A T L (38 1] A7 i ) 02 58 — 2
WHIEE, X SLTUL 64, BRI RAT 59,

2.2.1.7 PCADDI, PCADDU12l, PCADDU18I, PCALAU12I
84530 pcaddi rd, si20
pcaddu12i rd, si20
pcaddu8i rd, si20
pcalau12i rd, si20

PCADDI #f 20 FUF LB si20 ARALEESE b 2 HUAF 0 ZJ5RF—9 ke, Frasddinn BiZzis &8 pC,
PIEEE SEPN IR I

PCADDI:
GR[rd] = PC + SignExtend({si20, 2'b0}, GRLEN)
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PCADDUI2I ¥ 20 L4 r BIE si20 el b 12 eir 0 Z G159 @, FrfS8din FiZfs 41 PC,
AINEE RS NIBEH &7 rd H,

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

PCADDUI8I ¥4 20 EuA4%5SmEIEL si20 feflefridEse b 18 bk 0 Z G597 @, Fris8diEn iZ$s 41 PC,

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

PCALAUI121 ¥ 20 HeA4% s BIEL si20 SR dE b 12 For 0 Z GRS, FrssdEin FiZds 40 PC,

FEINEE R BAR 12 fL4K 0 f5 5 NIl 7 745 d
PCALAU12I:
tmp = PC + SignExtend({si20, 12'b0}, GRLEN)
GR[rd] = {tmp[GRLEN-1:12], 12'bO0}

E IR BRAE B AE AL YE 55 BT AR T LA (38 ] 7 A7 2 B 6258 — 2

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

F2H4:0: and rd, rj, rk
or rd, rj, rk
nor rd, rj, rk
Xor rd, rj, rk
andn rd, rj, rk
orn rd, rj, rk

AND i3t Fl 2r A7 o o H8E Sl A A as ok H I BRE TR S ER, 4R E NE w4 d
e

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

OR K18 HI 37 f7 o rj &G 518 H 2 77 a ok I BER AT 0 8 B B, 4R B N F 4748 od s
OR:
GR[rd] = GR[rj] | GR[rk]
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NOR 43t H 75 77 8 j 88 518 H 27 f e ok BRI TR @ i s dk s 5, 4 RE Nl 17 ds
rd 1,
NOR:
GR[rd] = ~(GR[rj] | GR[rk])

XOR Rt 27 77 i 1j HH BCdE S 2 A7 45 ok P BT I AE B 7 B2 5, 4R 5 Nl A A7 45 od
e

XOR:
GR[rd] = GR[rj] ”~ GRI[rk]

ANDN Rl 27 77 2 kBSOS 5 PS5 2 A7 4% o R BT IR R R, PR EA

i A7 A rd T
ANDN:
GR[rd] = GR[rj] & (~GR[rk])

ORN 3t F 25 f7 e vk P RO RAEL AL HUR 5 fH5 A A7 A7 o B TR 2 sz 5, 45 RS NIl
& A7 rd

ORN:
GR[rd] = GR[rj] | (~GR[rk])

A RAEHIRE AL 58 5 Fir PR AT AL 0 108 35 A7 A O AL 58— B

2.2.1.9 ANDI, ORI, XORI

8480 andi rd, rj, ui12
ori rd, rj, ui12
Xori rd, rj, ui12

ANDD Rl H 77 f7de i hEdRE 5 12 LR BIEFy R 2 G BER T @ 5ie R, 475 N
ZAAEas rd

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

ORI ¥ H a7 fE s o HAE S5 12 WRr e EVBCR Y e < Ja ER TR AR AR Bls 5, 4515 N H 37
fFasrd .

ORI:
GR[rd] = GR[r]j] | ZeroExtend(uil2, GRLEN)
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XORI Rt I 25 f7 i rj thBUE 5 12 ArZ BV e 2 e R AT iR 2 R etz |, 45 R E Nl
M aFfEas rd
XORI:

GR[rd] = GR[r]j] ~ ZeroExtend(uil2, GRLEN)

E IR B B AR AL 985 BT IR T LA (R 38 FH 7 A7 2 B 6258 — 2

2.2.1.10 NOP
NOP 142454 “andi 10, 10, O"[5]4 . HIAMY S8 4 T H4R SRR E IR PC I 4, BRIz 4k
AU EAR TN AT AL A RS

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

B0 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 £ H 27 77 2% rj TP [31:000 5048 5 18 F 2 7 4% vk P [31:010 B AT A3, AR gl SR [31:010%

BT 59 S5 B N ZF 4745 rd o
MUL.W:
product = signed (GR[rj][31:0]) * signed(GR[rk][31:0])
GR[rd] = SignExtend (product[31:0], GRLEN)

MULH.W 3 HI 7 £ vj "P[31:01 0080 5 M 25 A7 2% ok [BLOM B A 75 5 Bt AT A3, e

LORMI63 32 BHEAT S R 5 NI A7 A7 A rd T
MULH.W:
product = signed(GR[rj][31:0]) * signed(GR[rk][31:0])
GR[rd] = SignExtend (product[63:32], GRLEN)

MULH.WU 8 H 745 rj 310102 80805 518 FH 2747 2% vk H 31010 B E L 5 2T/ T, 3

FAGE R [63:32) LK T 54 e Ja 5 N 27 77 2% rd s
MULH.WU:
product = unsigned (GR[rj][31:0]) * unsigned(GR[rk][31:0])
GR[rd] = SignExtend (product[63:32], GRLEN)
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MUL.D #3827 745 rj F1[63:011 2048 518 H 27 47 2% tk T [63:01 E 1T A3, T4 RIN[63:0]1%
e 5 NGB A48 rd

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

MULH.D #4418 H 27 {745 rj H[63:010 5045 51 FH 27 /74 ok JF[63:01 BRI ER 775 M1 THH3, TR
ZESLI[127:641 5 2048 5 N FH 27 (795 rd

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

MULH.DU #418 F 27 /745 1j " [63:011 5045 5 18 F 27 /74 rk TP [63:01 1 Z0 8 MAE LA 5 B T A3, 3
TSR [127:641 0 5088 5 N 10 F 75 4748 rd Ho

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]
8458 muw.dw rd, rj, rk
mulw.d.wu rd, rj, rk
MULW.D.W K1l ] 25 77 4 xj 1 [31:01 B8 5538 ] 27 A7 45 rk P [31:01 L8R AL/ E A 775 KOdE AT AR 3, 64
P ARG5S Nl ] 25 A7 4 rd H

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

MULW.D.WU #1i H 25 {745 rj " [31:010 5048 5 18 H 25 7748 tk 3 1:0102 58 A E o i+ 5 5k 1 T4 7
64 N FFRLE FL S N FH 27725 1d P,

MULW.D.WU:
product = unsigned(GR[rj][31:0]) * unsigned(GR[rk][31:01])
GR[rd] = product[63:0]
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2.2.1.13 DIV.{W[U)/D[U]}, MOD.{W[U]/D[U]}
85k 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 1 DIV.WU ¥41f F 27 /7 2% tj H[31:0157 £ Bk A A Z7 (74 ok B0 &8s, IS imifr=4

e H NI A A4 rd
DIV.W:
quotient = signed (GR[rj]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][31:0])
GR[rd] = SignExtend(quotient[31:0], GRLEN)

MOD.W #1 MOD.WU il Fi 27 /725 rj H[31:01 Z 4w br LU 27 /745 tk H[31:010 55 8E , Frfs i R 5T
SV REENEHFFL d F,

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][31:0])
GR[rd] = SignExtend(remainder[31:0], GRLEN)

7E LoongArch64 (i A MIHL#E -, 17 DIV.W[UIAT MOD. WU 454, 4n4i F a7 47 a4 o 5 ok 11
AR T 32 WA FFS BB EEE, 4R AT 4R T Do e AR E

DIV.D A1 DIV.DU 43 FH 27 /7 4% 1j H[63:011 Z0 48 b LA IE H 27 /7 4% tk H[63:01 504, FrisiIms ANl

M A7 rd T
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 HI MOD.DU ¥ Fil 7 f7-#% rj "1 [63:011 B4 b LUIE F 27 47 4% tk " [63:010 5, FrfsmIni’s
NIE A7 74 rd W
MOD.D:

GR[rd] = signed(GR[rj][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 #l MOD.D #£47BRiE#RAERS , REBOIIMAIEA 454, DIV.WU, MOD.WU,
DIV.DU HI MOD.DU #EATERIESRIERS, IR EECIMAE T 540,

SE— %R /48U 4 4 DIV.W/MOD.W, DIV.WU/MOD.WU, DIV.D/MOD.D, DIV.DU/MOD.DU iz
BRI, RECSWREBUN S — S B AR B A HE DN TR B 4 XA

MBRECRE O B, SR DU RE, (HAS I iR T4k,

2.2.2 BlLizEEES

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

FoE: sllw rd, rj, rk
srl.w rd, rj, rk
sra.w rd, rj, rk
rotr.w rd, rj, rk

SLL.W Fill I 27 745 1j P3O EIREE 28, B4 RAT S RS N A 4745 rd P
SLL.W:
tmp = SLL(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend(tmp[31:0], GRLEN)

SRL.W i3l f#5 f7- 4% rj P 3101 B IZ AR, BALRITSY RS NEMF 74 d F.
SRL.W:
tmp = SRL(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend (tmp[31:0], GRLEN)

SRA.W KB #5745 rj HBLOMEER ALK, BAARIT ST RE NEM A7 2 1d .
SRA.W:
tmp = SRA(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend(tmp[31:0], GRLEN)
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ROTR.W H538 FI 27 7 %% 1j "P3LOINEHARIE A RS, BN G RAT 59 RS N 748 rd Ho
ROTR.W:
tmp = ROTR(GR[rj][31:0], GR[rk][4:0])
GR[rd] = SignExtend (tmp[31:0], GRLEN)

EIRFEALAE A (RS AL R R A AF A ok P[40 8UE, HAUE TSRS AL

2.2.2.2SLLIL.W, SRLIL.W, SRALW, ROTRL.W

B2 slliw rd, rj, ui5
srli.w rd, rj, ui5
srai.w rd, rj, uib

rotri.w rd, rj, ui5

SLLLW RE il 27 77 2% rj H B3O BB /oK, BALAPRAT S RS NI A7 A7 4% vd T
SLLI.W:
tmp = SLL(GR[rj][31:0], uib)
GR[rd] = SignExtend(tmp[31:0], GRLEN)

SRLLW *RE il I %5 74 oj HBLO) AR AR, BAACRTT S Y RS NEA A4 rd H,
SRLI.W:
tmp = SRL(GR[rj][31:0], uib)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

SRALW ‘Rt F %5 74 ij H B0V AR R AL, BT ST RS NEMF 74 rd Fo
SRAI.W:
tmp = SRA(GR[rj][31:0], uib)
GR[rd] = SignExtend (tmp[31:0], GRLEN)

ROTRLW 18 H 27 £ 8% o R3O0 BARTEIR L, RO RS RE N A T A4 od .
ROTRI.W:
tmp = ROTR(GR[rj][31:0], uib5)
GR[rd] = SignExtend(tmp[31:0], GRLEN)

EIRFEN TR A B RS B R AR T 5 HURFTICAT 5 5L RIEY uis.
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2.2.2.3SLL.D, SRL.D, SRA.D, ROTR.D
Ao slid rd, rj, rk

srl.d rd, rj, rk
sra.d rd, rj, rk
rotr.d rd, rj, rk

SLL.D Rt it I 7 A7 1j 6301 BHu B B /e ke, FEOr 45 RS Nl M =7 77 4 vd

SLL.D:
GR[rd] = SLL(GR[rj][63:0], GR[rk][5:0])

SRL.D Riifl #5777 2% rj P63:01 i A1, BALURE N A A7 4% rd

SRL.D:
GR[rd] =SRL(GR[rj][63:0], GR[rk][5:0])

SRA.D Riif & 7% rj H63:0M B AL, BALLIRE N A /7 4% rd o

SRA.D:
GR[rd] = SRA(GR[rj][63:0], GR[rk][5:0])

ROTR.D R il HI 5 A7 1j 6301 BRI 4Ky, REOr 45 RS NGl 27 /7 4 vd 1

ROTR.D:
GR[rd] = ROTR(GR[rj][63:0], GR[rk][5:01])

RO MRS A B R A AE A ok PS50 BE, HAE AT SR

2.2.2.4 SLLI.D, SRLIL.D, SRAIL.D, ROTRI.D
Aot slid rd, rj, ui6
srli.d rd, rj, ui6
srai.d rd, rj, ui6

rotri.d rd, rj, ui6

SLLLD 53 F 27 /7 4 vj "P63:01i @4 i, R af RS NIl & 745 1d o

SLLI.D:
GR[rd] = SLL(GR[rj][63:0], uis6)

SRLLD il FH 27 {74 1j HF63:01 MR ZH AT, B RE NEMH 4 d H.

SRLI.D:
GR[rd] =SRL(GR[rj][63:0], uio6)
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SRALD K3t I 25 f7a 1j P [63:01 B AL, B E NIE A 2 47 4% rd o

SRAI.D:

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

ROTRLD ¥iH
ROTRI.D:

FZF A o P60 EHRIEIA ALY, B4R E NI F 745 rd H.

GR[rd] = ROTR(GR[rj][63:0], ui6)

VSN (=R

2.2.3 {uiRME

2.2.3.1 EXT.W.

L EEL A FaW

HIRS AL AR R0 6 FLAs JoAF 5 5 RI%L ui6.
e

{B/H}
extw.b rd, rj

ext.w.h rd, rj

EXT.W.B $Hill Fl & £ 4 rj 7010 8T 59 5 5 NEH 274 rd 1o
EXT.W.B:
GR[rd] = SignExtend(GR[rj][7:0], GRLEN)
EXT.W.H ¥ 18 M %5748 o RSO 59 55 Nl A4 rd o
EXT.W.H:

GR[rd] = SignExtend(GR[rj][15:0], GRLEN)

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

L [ Fa W

clo.w rd, rj clo.d rd, rj
clz.w rd, rj clz.d rd, rj
cto.w rd, rj cto.d rd, rj
ctz.w rd, rj ctz.d rd, rj

CLO.W I Tl = /74 vj T [3LOM &L, MBS 31 CLIFAG SRS O o7 [t Skt by “17 i ML, 25
RE N7 4% 1d

CLO.W:

GR[rd] = CLO(GR[rj][31:0])
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CLZ.W Xt Tl 277748 rj PRLOMCEIE, M 31 (T IG5 0 Ay At S S b s “OP RN, 45
B NI A rd
CLZ.W:
R[{rd] = CLZ(GR[rj][31:01)
CTO.W Xf F-if FH 77 (74§ rj 3101 EHE, A O RLFFAGmEE 31 iy i @i st s “ 1AL, &5
B NI T rd
CTO.W:
GR[rd] = CTO(GR[rj][31:01)
CTZ.W X T8 T 4745 rj R30I EE, EE 0 MJFaa 5 31 A7 nih EdE s b if “o N4, 45
B NI T d
CTZ.W:
GR[rd] = CTZ(GR[r3j][31:0])
CLO.D Xf 118 2 /7 2% rj HP[63:010i 805, M5 63 M IFAAIRIEE 0 iy it B ge by “1" AN gL, 45
B NI A7AE rd
CLO.D:
GR[rd] = CLO(GR[rj]1[63:01)
CLZ.D Xt Tl 27 17 %% 1j TP 63:01 8, M 63 AP iam 5 0 frJy At B gk tbds “o" g, 45
B NI T rd
CLZ.D:
GR[rd] = CLZ(GR[rj]1[63:01])
CTO.D Xf T8 FH F /745 rj HP163:01 54H, MEE O MiJFaGm s 63 fijy it EiELi gy “1" A4, 45
B NI TR d
CTO.D:
GR[rd] = CTO(GR[rj]l[63:0])
CTZ.D XF T 1l 27 £ 4% rj 630100 84E, M 0 FLFFah1a1 56 63 Sy it sk bRy “o" Mo, 45
B NI A7AE rd
CTZ.D:
GR[rd] = CTZ(GR[rj]1[63:01])
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2.2.3.3 BYTEPICK.{W/D}
84 #:0:  bytepick.w rd, rj, rk, sa2 bytepick.d rd, rj, rk, sa3

BYTEPICK.W #418 H 27 {745 rk H[31:0107 518 H 2 745 rj F B0 A G EE S —A 64 A 8 ANFT7)
HIELRrER , MR sa2 N F 0 IGEIGES: 4 NF1T, Frfsnl 32 (L Ar R A 59 BG5S Nl A i

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

BYTEPICK.D 8 H 27 7745 rk H[63:01 518 F 27 7 2% 1j W [63:0100 /2 A iEF N — A 128 £7 (16 F

) HILCHRRER, ARG sa3 N F I ABUIIES: 8 NMFENY, IR 64 LR # B NGB FAEAE rd
BYTEPICK.D:
tmp = {GR[rk][63:0], GR[rj][63:0]}
GR[rd] = tmp[8x (16-sa3)-1 : 8x (8-sa3)]

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

54 1%:0:  revb.2h rd, rj revb.4h rd, 1j
revb.2w rd, rj
revb.d rd, rj

REVB.2H it H 27 f7 &% 1j H15:0102H 1) 2 A F 58 F HEPDE scrb R 45 2R B (150167, Rl F 25 47 4% 1
H[31:16]9 1 2 AN 5 18 7 HE TR Al B 25 SR (3116147, 32 7 0 P IR 45 R AT 597 8 5 N I8 F 2547 %% 1d .

REVB.2H:

tmp0 = {GR[r]j][7:0], GR[r3j][15:8]1}
tmpl = {GR[rj][23:16], GR[rj]l[31:24]}
GR[rd] = SignExtend ({tmpl, tmpO0}, GRLEN)

REVB.4H #4188 H 2 774 1j 1 [15:0102 0 1 2 A58 P HES1 S N 18 & A7 rd BI[15:0107, el F] 27 17
#r 1j 311610 i 2 AN RS S N B A4 vd WO[31:16107, KRl A A7 4s o Hh[47:32100 i 2
ANFATIE P HES S NG A AE A od (1[47:32007, R A AE A 1 1 [63:48 00 1 2 AT T HES S O\

FH 2717 2% rd HI[63:48]1%,
REVB.4H:
tmp0 = {GR[rj][7:0], GR[rj][15:8]}
tmpl = {GR[rj][23:16], GR[rj][31:24]}
tmp2 = {GR[rj]1[39:32], GR[rj][47:40]1}
[

tmp3 = {GR[rj]1[55:48], GR[rj][63:56]}
GR[rd] = {tmp3, tmp2, tmpl, tmpO}
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REVB.2W #4118 H 27 {745 rj F[B1:010H 8 4 N F 5 107 HEY S N8 H 27 748 vd W[31:0107 , Fi8 H 77 /7
7 1j R63:32107 ) 4 AN FATH T HES S ONGE H A A 4R od BI[63:32]147 .

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

GR[rd] = {tmpl, tmpO}

REVB.D ‘Rtifl ] & f7 s rj 1 [63:0102 7 (1 8 AN 45 il ek 81 5 N3 H & A7 4% od.

REVB.D:
GR[rd] = {GR[rj][7:0], GR[rj][15:8], GR[rj]l[23:16], GR[rj][31:24],

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

GR[rj]I[3

2.2.3.5 REVH.{2W/D}
541 revh.2w rd, rj
revh.d rd, rj

REVH.2W ¥418 F 27 47 4% 1j FBL0IALH Y 2 AFEF 17 HES B N8 27 748 d B9[31:0107, K518 A 3F
745 rj 6332100 H 1 2 NP1 P HEV 5 NI H 27 74 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 W18 H 77 4745 1j H[63:010H 1Y 4 A Fi00 P HED S Nl FH 27 725 rd.
REVH.D:
GR[rd] = { GR[rj][15:0], GR[rj][31:16], GR[rj][47:32], GR[rj][63:48]}
2.2.3.6 BITREV.{4B/8B}

F2 4450 Dbitrev.db rd, rj bitrev.8b rd, 1j
BITREV.4B #18 F 7 4725 1j "R 70100 FF 1 8 A LLRR FFHE DI Al b [R] 25 S [7:0100, K518 H 25 47 4% 1j

FR15: 8107 1 8 AN EL 4t - HE B A b R 45 SR B [15:8107 , 438 F 2747 88 1j " [23:16102 7 1) 8 A HL 41 3=k
HITE i ) 45 0 [23: 16167, BHiE H 257788 1 T [31:24107 A i) 8 A EL 41 Fe-HE 9 i o [ 45 SR A [31:241407

32 (LA RIS RT3 S Nl A A7 4 vd o

BITREV.4B:
bstr32[31:24] = BITREV (GR[rj][31:24])
bstr32[23:16] = BITREV(GR[rj][23:16])
bstr32[1 8] = BITREV(GR[r3j][15: 8])
bstr32[ 7: 0] = BITREV(GR[rj]l[ 7: 0])

GR[rd] = SignExtend (bstr32, GRLEN)

SHRERARBERAR
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BITREV.8B i ] 27 {7 4% rj " [7:0102H 1y 8 A LRI - HES S N8 HI 37 47-4% rd II[7:0107, il F] 27 17
#r 1j PSS 8 AN FRE P HES S Nl 35 A7 4 od ([15:810%, 1 H 27 A28 rj H[23:16]6 0 H (1 8 4>
ORI P9 5N I8 ) F5 A7 4 od 1[23:16)0%, CREEH A7 4% o T [31:241 62 Y 8 AN HLRridt 5 HES1 5 O\ il
T AF g rd BI[31:24107, Reid 25 7% j T [39:32100 i Y 8 A LAY - HE 51 5 N8 1 27 A7 2 rd (393214,
P18 FH 27 A7 4 1 474010 1 8 N Fb R0 P HED S5 N 18 H 27 A7 4 vd 1[47:40107 , 1518 F 27 £ 45 1j H1[55:48]
A 8 A LA 7 HES S N 2228 d ([55:4810%, Brill F 25725 1j T [63:56) R0 (1) 8 A LL st - fk
FNE N 27 A7 4 rd [[63:56]1% .

BITREV.8B:

GRI[rd][6 ] = BITREV(GR[rj][63:56])
R[rd] [5 ] = BITREV(GR[rj][55:48])
R[rd] [4 ] = BITREV(GR[r3][47:40])
R[rd] [39:32] = BITREV(GR[rj][39:32])

GR[rd] [31:24] = BITREV(GR[rj][31:24])
R[rd] [2 ] = BITREV(GR[r3][23:16])
R[rd] [1 ] = BITREV(GR[rj][15: 81)
R[rd][ 7: 0] = BITREV(GR[rj][ 7: 0])

2.2.3.7 BITREV.{W/D}
84 1%:0:  bitrev.w rd, rj bitrev.d rd, rj

BITREV.W i F 25 /7 %% rj " [31:0102H 1 32 AN Eb 538 7 HE S Rl rb (8] 25 3 1 [31:01457, 32 i f A ] 45
RIFSY RS NBEH 2% rd .

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

BITREV.D i H 27 47 #% 1rj H1[63:0107 7 iy 64 AN ELARi 7 HEY 5 5 N A 75 745 rd
BITREV.D:
GR[rd] = BITREV (GR[rj][63:0])

2.2.3.8 BSTRINS.{W/D}
{52 H0:  bstrins.w rd, rj, msbw, Isbw bstrins.d rd, rj, msbd, Isbd
BSTRINS.W il Fil 27 17 7% rd 5 1i% 32 {37 7 ) [msbw:Isbw] {3 #5462 i FH 25 47 2% 1j P [msbw-1sbw:0]17, 3
FUR 32 ML4RAT 59 5 B N 25 745 od o

BSTRINS.W:

bstr32[31:msbw+l] = GR[rd] [31:msbw+1]
bstr32 [msbw:1lsbw] = GR[r]j] [msbw-1sbw:0]
bstr32[1lsbw-1:0] = GR[rd] [lsbw-1:0]

2

GR[rd] = SignExtend(bstr32[31:0], GRLEN)
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BSTRINS.D i H 27 77 &% rd 1 ¥ [msbd:1sbd 12 2 46 0y 18 F 25 77 #% 1j " [msbd-Isbd:0102, 18 F 75 £7 4% rd
= AR AL AAE
BSTRINS.D:
GR[rd] [63:msbd+1] = GR[rd] [63:msbd+1]

GR[rd] [msbd:1sbd] = GR[rj] [msbd-1sbd:0]
GR[rd] [1sbd-1:0] = GR[rd][lsbd-1:0]

2.2.3.9 BSTRPICK.{W/D}
154 1%:X:  bstrpick.w rd, rj, msbw, Isbw bstrpick.d  rd, rj, msbd, Isbd

BSTRPICK.W HEHUE ] 25 77 4% rj  [msbw:lsbw] F 4 & £ 32 i, ArEAL 32 MR Al 45 RTS8 BG5S
NI 27 A7 od

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

GR[rd] = SignExtend(bstr32[31:0], GRLEN)

BSTRPICK.D 25U [ 27 47 2§ rj §1[msbd:1sbd {7 Z4" & & 64 {75 Nl 27 7785 rd 1,
BSTRPICK.D:
GR[rd] = ZeroExtend(GR[rj] [msbd:1lsbd], 64)
2.2.3.10 MASKEQZ, MASKNEZ
84 #0: maskeqz rd, rj, rk
masknez rd, rj, rk

MASKEQZ F1 MASKNEZ $& 4 #1472 AF I B4

MASKEQZ $HATI , G Rt 1 5 7 4 rk B0 ST 0 DUPRRE 27 4745 1d BN 0, S IUPR IR o 27
frasifE.

MASKEQZ :
GR[rd] = (GR[rk]==0) 2?2 0 : GR[r7j]

MASKNEZ HTHT, aniis 27 74 tk BEASET 0 NPKHE A 27748 rd B4 0, 5P RN 1
FAF A ME.,

MASKNEZ :
GR[rd] = (GR[rk]!=0) 2 0 : GR[r7j]

| REHREEARGBERAR
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2.2.4 #%i316%

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

F2H5:0: beg rj, rd, offs16
bne rj, rd, offs16
blt rj, rd, offs16
bge rj, rd, offs16
bltu rj, rd, offs16

bgeu rj, rd, offs16
BEQ it I 25 A7 rj MIIE ] 27 £ rd BOMEHEAT ELBE, QSR 20 A0 S DU Bk 1) H ARt ik, 5 AN Bk
BEQ:
if GR[rjl==GR[rd] :
PC = PC + SignExtend({offsl6, 2'b0}, GRLEN)

BNE K18 ] 27 f7 s xj A8 27 745 rd B BEAT EB, AR AN S Bk A% 2 H bt ik, 5 A BREE
BNE:
if GR[rj]!=GR[rd] :
PC = PC + SignExtend({offsl16, 2'b0}, GRLEN)

BLT RHi8 J 25 17 a4 rj MUl 27 7745 vd B E RV E A AT S 8OEAT HLAL, InARa0= /0 T 5 & Bk 21 H bRt
Ik, SNABEE
BLT:
if signed(GR[rj]) < signed(GR[rd]) :
PC = PC + SignExtend({offsl1l6, 2'b0}, GRLEN)

BGE 3l Jl 7 /7 # rj A 7 A7 vd BOEOUE AT S BOMAT HLEL, AT RTS8 5 ki 21 5
bR, AR

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

BLTU 38 H] &7 47 # rj M8 274745 vd EMAE ST SBOEAT IR, Wl A& /D T Ja 2 Bk E: 2 H b
Mk, AR
BLTU:
if unsigned(GR[rj]) < unsigned(GR[rd]) :
PC = PC + SignExtend({offsl16, 2'b0}, GRLEN)
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BGEU 418 ] 27 #7 % rj A 25 77 4% vd BOEALVETCFT S RO T FURL, QR 2RAl 2 R 156 T & I ke 3
Hbrdl, Bk,

BGEU:

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

FIRIN G SCAR A BBk H B bl 7 SUR KR S Y 16 HURRSLRIEL offs16 24 L 88 2 )5 BT
SYRE, FriRi R EIN _Ei% 0 SR 4 1) PC.

A FEERRE, RS R 5 iEAmN R BN RS A 77 30, WG 2R b i Sz RIS
NPT AL RS, BI4R 205 offs16<<2,

2.2.4.2 BEQZ, BNEZ
88 begz rj, offs21

bnez rj, offs21

BEQZ X3l J Zr 45 rj WOEREATHIWT, Qi RSET 0 WISk 2 HArsbht, SIABES
BEQZ:
if GR[rj]==0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)

BNEZ X3 J Zr 745 rj W EREATRIWT, Q2RANGE T 0 DIBRAL ) HARHuht, 75 AN BkSS o
BNEZ:
if GR[rj]!=0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)

IR S0 SR A HIBE S HARHLHE R R 0 89 21 LR SERIEL offs21 B RS 2 AL E AT 59,
PR B RSB N _F 3%y 346 4 1) PCo

A HFEIERRZ, EidESURAE S ICA N KA EREN WA A7 3K, WG 2R0R o (4 Sz B
BTN AL mAS R, RIHE 2 offs21<<2,

2.2.4.3B
B Db offs26

B JCA Bk B H AR L AL . k% AR b2 K45 255 (Y 26 LLRF S EIEL offs26 1248 /2 K 2 75 7

58 R, PR iR E i Fix s sC 841 PC,
B:
PC = PC + SignExtend({offs26, 2'b0}, GRLEN)
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LOONGSON TECHNOLOGY BRI S LT B, R
T EE R A, ZAR RIS I gn i R BN A (G 10 77 X, UIE 4w 27 v i Sz BRSO N A
FATNRAL RS, EHE A5 offs26<<2,

2.2.4.4BL
8480 bl offs26

BL ook PRk S B bRt it it , [RIRPRIZAE 20 PCAEIN 4 (USSR B NE] 1 S A 25745 11 s
22 BB H AR R 5 65 (1 26 LR SLRIEL offs26 248 /288 2 (5 AT 54 E, Frisrnis

{EIN EAZ 2 SC4R 4 /) PC.
BL:
GR[1] = PC + 4
PC = PC + SignExtend({offs26, 2'b0}, GRLEN)

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

2.2.4.5JIRL
B jinl rd, rj, offs16

JIRL Joc PHBbEE 3] H bRt bt AL, [RIRPREZ4E 4 89 PC AN 4 A2 RS N B 27 77 4% od H
ZAG A BB H AR AR ) 16 AR SLRIEL offs16 248 /8% 2 (5 AT 59, P i nis
(BN _E 18 25 A7 4% o TH O R

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

4 rd T 0 B, JIRL D REEN 2 — 2% i i FE T ) TR 4Bk 548 2
rd T 0, 1j T 1 H offs16 557 0 19 JIRL 1 Jyif FH IR 8] [ 428k A A .

BRI, %48 WRAE S R BN 807530, W2 27 v (89 32 BI BB SN A
FATN AL AR, RIS offs16<<2,
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2.2.5 ZiBisFERES

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

F2H0: 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
ld.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 } A AF IR [E] AN 15 /2 5 5 B RR AT 5 9 /R S5 N 27 47 4% rd, LD.D M P A7 HRE]— 4>
XU HEHE S5 NG H 25 745 rdo

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)
LD.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 7Bl — A5 35 255 B BE % IR Ja 5 N B %7 77 4% rd.
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 yBi F 27 /£ 2% rd FFI[7:01/[15:01/[31:01/[63:010L 5045 5 NI N 1+

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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FIRFE A BT R By AU A AR o PIVE S TS YRG0 12 LR Sm B si12 AR AT,
X+ LD.{H[U)/W[U]/D}A1 ST.{B/H/W/D}#54, ToiC T Pt F S8 e RS R B 15 00 T, REH T

bk ARAE Y, #A Sl R AR SIS AR IEAS S [ ARRE S, SR R S I SR AR SR A
H XY priz B R &N R AR ST, A S bR AEXT S A1, 75 I 55 i 2 X 55461 41

2.2.5.2 LDX.{B[U}/H[U])/W[U]/D}, STX.{B/H/W/D}
AR ldxb rd, rj, rk
ldx.h rd, rj, rk
l[dx.w rd, rj, rk
ldx.d rd, rj, rk
ldx.bu rd, rj, rk
ldx.hu rd, rj, rk
l[dx.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 } M AFHR B — A5 2 F/ PR 59 R G 5 NEH 27 7 7% rd, LDX.D M\ AFHELE

—ARUF I RE B NI A AR o
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} \ N F7 B[] — AN F 45 2R /A R Y R 5 5 N8 H 5474 rd.
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 } i Fl 27 £7 2% rd 1 [[7:01/[15:0]/[31:0)/[63:01 i KL 5 NFI N1+

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[rj] + 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)

FiRR AR R ORI A AR A o TP ME S A AT A ok R AR ISR

X1T LDX.{H[U/W[U)/D}#1 STX {B/H/W/D} 454, ToIRAEf Tl (5Bl AR RC B AROL T, R
b2 FARXT S0, HA 2R AEXS R4 U5 A AN B ARRE T, A SR o S SRR R SR
f H AT EIMR RS A RV IER SRV, TR AR SRR AERI G141, 25 I A3 i i X 55451 5

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

B0 Idptrw rd, rj, sil4
|dptr.d rd, rj, sil4
stptr.w rd, rj, si14
stptr.d rd, rj, si14

LDPTR.W M A A7 ER[E] — A7 R 77 5 & )5 5N %5 4745 rd, LDPTR.D M PN A7 Bl — > X5 1Y)
RS N 75 A7 4% 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 } 18 H] %5 /7% rd H1[31:01/[63:010 FIEUHE B N N A7 o
STPTR.W:
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (GR[rd] [31:0], paddr, WORD)

7 | RSB RRHEIRAT

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY EHBRSE2FER —: K

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

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

WA WUy SR 14 BN silg B AR 2 MBS R, HSEM AT o
AR AN, FRET RN, RIS IR o 0 S BB bk fw #% (8 DL = 1 g s fr, B HAE 24
A sild4<<2,

Xf T LDPTR.{W/D} 1 STPTR.{W/D}45 %, JCITEfIFIhf {4 SCI0 SR I IC A 00 T, RS H s 7 ik
FEERMFEH, AR AR FEIAN; MBS B AT, AR R S ISR X S U A H Y
ATIZ FEREIC B N RVFAEXS U4, AN 2R AEXS T AN, 75 W00 15K fid 2 A%t 5591 4b

LDPTR.{W/D}. STPTR.{W/D}#§4 5 ADDUI6LD $5 4 & A, F-F i & RS 3T GOT
Ry,
2.2.5.4 PRELD

844 preld hint, rj, si12

PRELD M 17H FEL— Cache 1THIBAEIEN Cache o 5 et bk it 5000 s0U2 K 18 ] 27 47 2% 1
MESTFSY G 12 FeReZ RIS si12 AHINERA . %07 f7 Hu bk 7 76 R TREL ) Cache 1T W9,

PRELD 454 H1 1) hint $2 755 20 R 25 T 28 284 DL K X [l () B 45 S N WR— 2% Cache, hint M 0~31 A 32 4
A E{E . H AT hint=0 & XA load TN ZE — & #E Cache, hint=8 & XN store TN 2 — ¥4 Cache, H 4
hint {8 099 SCETARE X, ALERERH TR R[] NOP 454 b3

Q4R PRELD 484 1/ f# bk ) Cache J& 145 & cached, A4 ZFG A ANREF=EVifEshfE, M A NOP $5
A Ab

PRELD 484 A2 filt & ATAT 5 MMU BUE kAR C 41 41

2.2.5.5 PRELDX
5841 preldx  hint, 1j, rk

PRELDX 45444 IR IC & 22 80 4 A7 P e 25 TUCEUHE #E N Cache H, T 1% 22 00X 1) 00 2 M 45 5 B ik
(base ) HUEHIELS (block_num ) [A]EE2A stride H % block _size HIELHEHR (block ). H A MR THE T
ATl A7 A28 1j P63:010L 57 54 J& J5 Il H 27 A7 48 tk WP 1S:016 AR A 38 H 2 A7 2% k T id[16]07
AL FE AN AP bR EAL, 0 RoRHLEEF Y, 1 RoRHubE BT . 1A A AR AR ok PR [25:201 00 D BUE
block_size-1, block_size HJHEEAS LA 16 F47, KL HLA block M KK 1KB . 18 FH #4772 rk H11[39:32]
PLHIELAE A block_num-1, [K LA H 4 B £ n] TilHL 256 4 block ., i A 257 (74§ rk A A[59:441 07 B EUE AR
ARS8, LT HH4AE block Z [H] ) stride, stride FJBEEAS AR 1 75,
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PRELDX 454 H1 1) hint £/ 40 BR25 T ) SE 88 DL S B [m] (08 SN WR— 2% Cache, hint M\ 0~31 47 32 4~
M., HAT hint=0 & XN load THHLZE — 244 Cache, hint=2 & XN load TiH{ % = %% Cache, hint=8 & X
N store TRHL 2 — KR Cache, FiA% hint {H A& S A E X, AHZRHATH AL NOP 54 4022,

U PRELDX 454 15 77 Ik Cache J& ¥ AN & cached, HRA %484 ANGEF= Vi fEsn1E, #LIA NOP
C{FR IS LN

PRELDX 454 A& fit &K ATAT 5 MMU B2 b A 5S4 51,

2.2.6 AR EEIHEFRS

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

HE2 0  Idgtb rd, rj, rk
Idgt.h rd, rj, rk
l[dgt.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 fF L[l — N F W/ F/FHBEBFSY IREE NEH T A4 d,
LDGT/LDLE.D M P AZE [l — AN RUE ) B35 5 N3 27 47 4 rd.

STGT/STLE.{B/H/W/D 418 H] &7 £ #% rd H [ 7:01/[15:01/[31:01/[63:011. 85 5 NN 17

AR ViAE il Bk B T E A R o P, RRIE A MU bk Bk { ARG SE, I

fii 2 AERT 55 A1 o

LDGT.{B/H/W/D} 1 STGT.{B/H/W/D}§ 2 HhATIT , 2 il ] %5 A7 i rj T BB 15 K T2l J) & A7 4 1k
A, WER AN RN LR R E I e A 28451 4b . LDLE. {B/H/W/D} 1 STLE.{B/H/W/D}$5 %
AT, A0l A g o PIER S/ TS5 TS AE s ok TO0E, RSN 2 I 2% 1 D5 AP 44
Ffiuh S b P B R IR Ab
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LDGT.B:
vaddr GR[rj]

AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk]
byte = MemorylLoad (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 = MemorylLoad (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]<=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]>GR[rk]
MemoryStore (GR[rd] [31:0], paddr, WORD)

else

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

vaddr = GR[rj]
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]<=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[rj]1<=GR[rk]
MemoryStore (GR[rd] [31:0], paddr, WORD)

else

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

vaddr = GR[rj]
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 BFisFERES

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

F2F0: amswapw  rd, rk, 1 amswap_db.w rd, rK, fj
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*JE TV 4R 2 BetS IR T H S8 SO A A LTI “B-E-57 7S, Bk, HE N AR
S ML hE A 1 1B (LB R 55 N8 F 27 474 od, R BRRREX A PO A7 P 0 B (B S 38 A7 A7 2 ok R OB T — e f
iz BHE, SRIERHE B ERS [ BN FR s bbb, B B85 NEREE T, BW%REZ
FEPATIS, DT LRV E EE R 8] B V5 A7 B 3RAE AT RCR 2R ] WX B [ Y, A7 %46 2 I AL B A5 BT
WA PITHEVI A BRI MRARM IS, HIRA K e A 4% 8 Cache — BRI X 1%48 4 V5 [0 X
RITTE Cache 17105 #RAEHPATRCER 28 m] I

AM*JE V548 2 WV A M b2 38 F 27 A7 28 o BO1E . AM* R T (74 A B U5 A b ik SR 2R B AR 0 5%
USRI 1K — S5 PRI TR R A X 5451 b

LAW FILWU 45 BIE F U428 B W AE L T )is S B00E 98 FE #0232 42, BA.D F1.DU 451
JR Ui 21 5 NAFLL b (RliE BB v A 2 64 L, &AW g2 WU 458, R T fFH 4
A AR ] ) — AN BB B2 A 5 J J5 5 N 3118 ) A 4745 nd

AMSWAP[_DB].{W/D}$584 5 N N AT E R B 118 H %7 £ 4% tk. AMADD[_DB].{W/D}45% 5 NN f#
(T B oK N A7 B THE S 18 2 4748 ok R (AR N 45 5 - AMAND[_DB].{W/D}4§4 5 N WAF BT E K B
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A7 BB 5 H) 27 A7 4 ok RESR A 5 R 458 . AMOR[_DB].{W/D}454 5 N N AFHIHTE R A A7
(4 [EH 5538 FH 27 47 9% ok T O 12 3 B (1) 25 5 . AMXOR[_DB].{W/D}484 5 N AT E % B N AZ 1 1H
{518 3474 ok P IEAL B T e 45 R . AMMAX[_DB1.{W/D}484 5 N\ W A7 T E 2% N AE 1 1H
H 5 A4 tk T EREA TS BT KN R G i3 5K H . AMMIN[_DBL.{W/D}4E4 5 A\ N
(1 B A 2 B 9 AF I IR 5 38 27 7 a ok T (B AR G A S B E AT KD LIRS BT AR 1 d /AL
AMMAX|[_DB].{WU/DU}45 45 N NAFIIHHE &R A AE 1 IR 1E 58 H 2 A e ok P VR oA S 80 T R
NIRRT B K . AMMIN[_DB].{WU/DU}4& 4 5 N\ A7 BT (B2 1 3 A7 89 [REL 5530 35 77 4 ok
A EAAE TC A5 B AT K/ LU B A AR 5/ M

AM*_DB.W[U/D[U4E 4 IR T 78 i Bl IR FAL AR P 51 o, ik [ i S I B A B D g o B 24 2R i
TUIMEHR AW ARVFATZ AT, FrAfER — LB EA%  e TH R T U AF 4R 2 M UT AR ME R C o8 il [ 2
SRR T VAR A PITERE, BT R — 3% P e TR T U5 R 2 U B EA B R VT

AM*JEF VIR A2 WA rd A o AR AES S A, DA & 48 2 AT S

AM* R U AF4R 2 a2 vd A ok BOZFAEa SARTE, DUPRATEE RAE , T P08 5 B i 0

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

BB lw rd, rj, sil4
Il.d rd, rj, si14
SC.W rd, rj, si14
sc.d rd, rj, si14

LL.W 1 SC.W. LL.D fI SC.D X Fixi48 4 TSBUR 1) “B-2-5" VifiifEF 5, LL.{W/D}45
A A A7 E A ] — AN EHR T 58 R 5 B NE 24745 1d, 52X SC.{W/D} 45411
[ 58 B s HL s [l AE [E B A ik o D5 AR I3 91 R YR AP AL, LL{W/D JATES iC 3 R 5]
Hubk % E—FRid (LLbit #29 1), SCAW/DMEL AT & F LLbit, {24 LLbit y 1 B A HIE™4EE
e, BNAE, YRAETE—ERINTER—NETH “SAER-5" BFRET IR, HEWE—EI
KR E AT LL-SC $52 X B2 SC I 7E M. AT HEIXAME, SC.{W/D} 45428 HAUT N5 75 (s
E (AT LA Ry SC H5-AHATHEFTHE 21 LLbit 16 ) 5 N\ 2158 A 27 4% rd HiR 1l

TERCRT ) LL-SC AT #IE], T #11F 2> ik LLbit {5 0:

% 4T T ERTN 54 BT CSR.ILLBCTL /) KLO i AN%ETF 1;

& HE A ER#% s Cache Coherent /0O master %1% LLbit % b ) # bk f 78 () Cache 17 #7521 T — 4

store $1E
UnER LL-SC 454 XF V7 [a] My bk ) 47 % V5[] J& A J2 Cached, B4 047 45 RANHAE

TBEEFENE, FREATEITEN A, FERIR S sild 28 2 A a5 bk, Bl
vaddr = GR[rj] + SignExtend({sil4, 2'b0}, GRLEN)

(EUZIXLEAR 4 BT 2 2o v T 2 IR S BB A RS AT LA 795 g s, BB AR 205 sil4<<2,
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2.2.8 iiEEES

2.2.8.1 DBAR
54 1%\: dbar hint

DBAR 454 H T~ 58 i load/store V5 f7-45:AE < [B] FUBIBE DI g . HAfH 1 S BIEL hine F 346 75 120 ke i) (/] 22
X RAEEFEE

hint {679 0 2 BRINDASEHLE), HARR — e 2 Dhae I RIE MR . 2 A S22 AT TE load/store V5 45
VEMIIEHATE G, “DBAR 0°#5 2 A AT 1A#UT; H A “DBAR 0" HUTEMINAT)E, HIGHTH load/store
VITFEREA BEFFIGHRAT

WREA LTI DR SEEL, H B FrA hint {E# 2 4EIR hint=0 $17 .

2.2.8.2IBAR
B85k ibar hint

IBAR 454 i 1l 7€ BB AL B AR A N 78 store $R1E S HURERAIE Z M [R5 . EA%H5 19 52 BVAL hint J] 145
AN R P [R5 %o RN [F] AR

hint {E4 0 Z2ERNL LB, EREEHMIE “IBAR 07 54 Z R —EREM WL E] “IBAR 07 #4
2 ZHIFTA store #AEHIAITRCR .

2.2.9CRC K4

2.2.9.1 CRC[C].W.{B/H/W/D}.W

B crewbw 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 H T#1T CRC-32 I fITH 5, HoR A Tl H 27 A7 4% rk 19 32 A2 BRI CRC
WU ANAIAE T 18 ) 27 77 4% 1j " [7:01/[15:01/[31:01/[63:0102 UTH ., R4 CRC-32 A IaANAE i B LS 2T Y 32
fi. CRC B3, #5455 Nl /e rd o HIXBI7ET, CRC.W.{B/H/W/D}.W { ] IEEE 802.3 £
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R ( 25318 N 0xEDB88320 ), CRCC.W.{B/H/W/D}.W {# Ji] Castagnoli £ 3 =.( £ 57 {1t & 0x82F63B78 ),
AFHE X CRC 4845 A 3CHE “LSB LA™ (VN ) faiE, BIE fefEmBR sl (/Nedm ) briE,
FHE 0 B AR AL e 5 3178 2 2 02X i A RO 2R B

CRC.W.B.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj]1[7:0], 8, OxEDB88320)
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, OxEDB88320)
GR[rd] = SignExtend (chksum, GRLEN)

CRC.W.D.W:
chksum = CRC32 (GR[rk] [31:0], GR[rj][63:0], 64, OxEDB88320)
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 HPiImiES

2.2.10.1 SYSCALL

54 syscall code

AT SYSCALL 4541 S BTG 25 14 i i 22 S I S
55 code I8 115 2 AT (I SME BLGIRE VRN TR i I S B
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2.2.10.2 BREAK
{545 #\: break code

1T BREAK 45444 57 RV 2% 1 O fik A2 T 491 4
55 code J8HE T 115 2 AT (I SME PLGIRR VRN TR i I S B

2.2.10.3 ASRT{LE/GT}.D
Aok asrtled  1j, rk
asrtgt.d rj, rk
K F 2 A o Sl A A7 ok TP EOUEA RSB T EU AL, AR BB SR AR ANl 2 DU i A b ik
SIS o KT ASRTLE.D 54, Q1R 35 47 4 oj P BOMELR T3 H) B A7 4 ok o BO(E D fk A 9 b 5 %1
ASRTGT.D 484, Wl F 27 (7 oj W 0ME /T 55 T8 HI A7 A7 ae ok HP i 48 00 fid & 451 4

2.2.10.4 RDTIME{L/H}.W, RDTIME.D
Ak rdtimel.w rd, rj rdtime.d rd, rj

rdtimeh.w rd, rj

TS84 RGE LT — MEEMFR T &, KBRS 64 (it Eds, # 9 Stable Counter, Stable

Counter TERALFE N 0, WA EINEYE 1, Lt ES | B350 = 0 kg iy, [
AT ERAR A — AN PTG S 1) 4 SR i — 45, PR Counter ID . 1B AR 1A 8% R 7 sU7E T 01 F I AR A

LG IRFEAAS, Toie AL PR 2 A% I B an (T 25 4k

RDTIME{L/H}.W 1 RDTIME.D 454 H TS HUE & = 11 2515 2., Stable Counter {85 N1 ] 27 f£ 45
rd *', Counter ID S5 BB Nl H 27 /7 4% rj tH o =484 X HIHET AT 2 Stable Counter {5 2. AN A,
H i RDTIMEL.W 325U Counter [#[31:0]1/Z, RDTIMEH.W i8¢ Counter [#1[63:32]1, 1l RDTIME.D % Hl#
A 64 i) Counter {H ., 7E 64 fifJALHLES |, RDTIME{L/H}.W 541281 32 M BB 59 )5 5 Nl
A s rdo € X RDTIME(L/H}.W 54209 71 32 AL AP Es i n] LLiJiTR] 64 {2 Counter,

2.2.10.5 CPUCFG
F& %K. cpucfg  rd, 1

CPUCFG 484 M T A AE AT AR h sh VU0 iz 47 f AL BE A5 v 52 B0 T el 20 vh g WIR L T BE s
XEEFR A R SRR VE B SEBLNS DIl R AE — RV E S E 5, CPUCFG 484 AT — IRl LR — M E
R

/] CPUCFG 1540}, JEIERAr a8 o "R i M RGBS B 7 145, 452 T 5 PIn B A I
EERTFEESNEM A7 ar d o BARCESE T8 32 WA, HAE LA64 JU MRAT 59 R IG/E S NES
RAFAF
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MEGERFPEES —RIMEN (), Hids9E Ry CPUCFG <ICE F 5> <ICE (5 B INC A6
BR], Fo b LRI AL T AR IE A bitX X, R BCE T 55 XX AL ; 2 LR B E I A N e bitX XYY,
FORBCE FEE XX AL YY M IELL(XX-Y Y+ DAL, 1S ECE = H 5 0 0 LR R & 75 S5 LA32
Bk, FHIXAELE (S B0 )y CPUCFG.1.LA32[bit0], H 1 R/RBLEEEFHF5RZ 15, LA32 RRX
ANEL B {5 RIS A BhiC 2 BRI i LA32, bit0 /R LA32 IXANEA TRCE F 5 0 1, 1 SECEF P 11
B BNE 4 A7 HIC R P S HR Y EL (3 40 PALEN 380U)32 ) CPUCFG.1.PALEN]bit11:4].

Je s 4k CPUCFG 48 4 1] Vi [l fOC B A5 R A% 7E R 2= 2 v, CPUCFG Vi la) A S B 4 352 [l
40 fH, O B E 7 BARE K, 04T CPUCFG B A] DASE [T B8, A0 e B AN AT AT Atk

#F 2 2 CPUCFG iFaIEE B{ERTIE

FE5 | LT Bhid & X
0 31:0 PRID AL PR AR IR
2'b00 FR S LA32 KSR ; 2'b01 /RSl LA32 Hith);
Ho ARCH 2b10 F ORI LAGH A, 2b11 R,
2 PGMMU 1 RoR MMU SRR DTG
3 I0CSR 4 1 FIRLFF I0CSR 54
11:4 PALEN B SR ) B k7 1 PALEN BRI 1
19:12 VALEN ISR RE DL 3 220 VALEN FIME I 1
1 20 UAL N 1 RIS SCRFRR SR
21 RI N1 FoRSCRE (AR IR TR
22 EP N1 FORSCRE “PATRY” TR
23 RPLV N 1 FR3CFF RPLV BUR M
24 HP 91 FRTH huge page TUBTE
25 CRC N 1 FIRSCRF CRC KR4
26 MSG_INT N1 FRRANES R AT R P Wy 5, g b2y K
0 FP N 1 FOR SRR e A
1 FP_SP N1 R SCRE ORI B
2 FP_DP N 1 RN SRR FEVE s 8L
5:3 FP_ver 7 I8 FARHERI A S o 1 AWIIGRAS , FoRHZ IEEE 754-2008 brifk,
6 LSX N1 FRIREFRF 128 i YRR
7 LASX N1 RIREFRF 256 Hi YRR
2 8 COMPLEX N1 R SRR RIE A4
9 CRYPTO N 1 R SCR AR 1) R 4 A
10 LVZ N1 FRSCRIEIMEY &
13:11 LVZ_ver JEADC AT DR RE IR AS S o 1 ABIAEIRAS S
14 LLFTP 1 FRORSCRHEE AT I & R E B 4%
17:15 LLFTP_ver EE ST A AE I 2R I IRAS 50 1 R HRRRAS o
18 LBT_X86 N1 FoR S X86 IR ED R
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FE5 | LT B &% X
19 LBT_ARM 1 FREFE ARM 3R B R
20 LBT_MIPS 1 FoR S F MIPS I B IRD R
21 LSPW 91 FR SRR LR T 48 4
22 LAM N1 RN AMH R TR S
0 CCDMA M 1 FR L FHEME Cache Coherent DMA
1 SFB M 1 FI/RIFF Store Fill Buffer (SFB)
2 UCACC 4 1 7™ XFF ucace win
3 LLEXC N 1 FORSCRE LL 482 B0 S T g
4 SCDLY 9 1 R 3CFF SC R FENLIEIR D) fg
5 LLDBAR N1 FRF LL @30 dbar DhAE
’ 6 ITLBHMC R 1 FREE R ITLB 5 TLB 2 [ — Btk
7 ICHMC N 1 FRBEPRAEY R — AL PLERZ A ICache 5 DCache FIEHE — B
10:8 SPW_LVL page walk 484 BT S BRI HOK B R 5L
11 SPW_HP_HF 91 KR page walk $52 7518 B R TURPE 738 N TLB
12 RVA N 1 ROR SRR B 4 R L Y B 1 T e
16:13 RVAMAX-1 SRR T DATRC 85 1) R DLt 1k 240 55 6 50— 1
4 31:0 CC_FREQ JEE BRI | iR A 8 P P A ke o2 )
15:0 CC_MUL JELE AR 1S AR I i P FE I kg 8 1 331 R 1
: 31:16 CC_DIV JELE AR 2R I i P FE I 0 I8 14 99391 5 20
0 PMP N1 R SR RETHEAS
3:1 PMVER PEREHEI AR, B SO, 1 IWIAG A o
6 7:4 PMNUM P RE e D25 1 K1
13:8 PMBITS PERE I DU B AR -1
14 UPM 91 FR SR PR AU AR T B g
0 L1 TU_Present N1 FRIRAEAE— R4 Cache B{—Z %5 — Cache
1 L1 TU Unify 91378 L1 TU_Present FT7~ [ Cache J&4i— Cache
2 L1 D Present N1 FIRAFAE—HAE Cache
3 L2 TU Present N 1 FRIRAEAE 8R4 Cache B{ 2 %% — Cache
4 L2 TU Unify 91 %75 12 TU_Present FT7R 1 Cache J&4i— Cache
5 12 IU Private 4 1 R L2 1U_Present fiT/R ) Cache /&R ANMZFLG 1)
6 L2 1U Inclusive | 24 1 3R/R L2 IU_Present AT/~ Cache X EARZK (L1) BESXE
10 7 L2 D Present 91 RINFE B E s Cache
8 12 D Private F 1 TR ZREAE Cache REEANMEFLE Y
9 L2 D Inclusive | 1 FR 8 Cache X EARZIX (L1) RAHKH
10 L3 IU Present N1 FRAFAE = BA84 Cache B =% — Cache
11 L3 IU Unify A1 3KIR L3 1U_Present 78 Cache &4t — Cache
12 L3 1U Private 4 1 %R L3 TU_Present [IT/R 1Y) Cache S B AMZ LA 1)
13 L3 IU Inclusive | 291 %R L3 IU_Present fJi/n ¥ Cache X BEARJZX (L1 J 12) REELF
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F5 | AT B &% X
14 L3 D Present 1 RIRGFHE = HEE Cache
15 L3 D Private N1 FRZHREE Cache REMEFAA )
16 L3 D Inclusive | 1 R =HEHE Cache MHEMER (L1 L 12) REEXER
15:0 Way-1 -1 (B2EF 10 HF L1 IU_Present X% [#] Cache )
11 23:16 Index—log2 log, (58— Cache 1740 (BCE S 10 o' L1 TU_Present % B Cache )
30:24 Linesize—log2 log,(Cache 17140 (BCE5 10 7 L1 TU_Present Xt/ # Cache )
15:0 Way-1 BEE-1 (BCH 5 10 L1 D Present Xt/ ) Cache )
12 23:16 Index—log2 log,(fF— % Cache 1740  (FUESF 10 ' L1 D Present XM [#) Cache )
30:24 Linesize—log2 log,(Cache 17140 (BCES10 ' L1 D Present %1% Cache )
15:0 Way-1 BEE-1 (B 5 10 H L2 IU Present %1% [ Cache )
13 23:16 Index—log2 log, (5 —# Cache 17%%) (BCES2 10 H L2 TU Present %1% Cache )
30:24 Linesize-log2 log,(Cache 17£1740) (FEE5 10 1 L2 1U Present %fJ3 ) Cache )
15:0 Way-1 BE-1 (BCE 5 10 ' L3 TU Present %R Cache )
14 23:16 Index—log2 log,(BF— % Cache 178%)  (HCE T 10 H1 13 TU Present X% ) Cache )
30:24 Linesize-log2 log,(Cache 171740 (FEE5 10 1 L3 1U Present XfJ3 ) Cache )
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3 HiiFR%IES

A F WA G I S SR AR A - SR IR R 5 v (R SRR 2o Tt AR rh Y AT s R 2 I Th R E X
A% IEEE 754-2008 HRifE
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
T4 I 75 60 5 B AR DURS V2 s ORI A - R EU I 45 4 5 2844 /& LA32 182 LA64 T K, {H2& FSCALEB.S/D.
FLOGB.S/D #il FRINT.S/D iX 6 555 2 X 75 7E LA64 H2f4 T S8,

3.1 BMiZ R¥fE S RIFRE

AT I BRI ) SRR R AR AW S B R BT RN R R SRR A A RN R
SLAF BRI FERT, R AR AR S R A Rt 2 b, R P BT TR N A

3.1.1 ZR¥EeR

T U RO S Y B A58 FURS JEE T R BORIOUORE BE 7 i B, WO 2438416 TEEE 754-2008 AR ALY P i 2 3o

3.1.1.1 B EEZRE
RS FETR R BE O 32 Loy, AU g
31 30 23 22 0
S|  Exponent Fraction

A& S. Exponent F1 Fraction & MEEUEIANE, TR RNHIFE SBEENER 3- 1 fin:
F 3 1 BREEZANEEITERR

Exponent Fraction S bit[22] Vv
0 0 +0
0 =0
1 0 -0
0 - 0 FEE JEEARALHL, E +27" x (0.Fraction)
B 1 (A=Y} AR AL EL, {H9-2"" x (0.Fraction)
0 (A=Y} FRALEL, {5 +25"" " x (1.Fraction)
[1, OxFE] (E=X: N N
1 (A=Y} AL, fEH-2"""""" x (1.Fraction)
0 0 1IETTT (+)
OxFF =0
1 0 TG (—)
OKFF -0 EEE 0 KASAEEL (Signaling Not a Number, SNaN)
. ; EEME 1 HrERAEEL (Quiet Not a Number, QNaN)
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A+ oo, SNaN 1 QNaN FJEA® 3, 1 # & IEEE 754-2008 brifERii

3.1.1.2 WHEFESK
KRS P AR 55 P o4 LR, 40N TR
63 62 52 51 0
S Exponent Fraction

MRA% S| Exponent 1 Fraction 7 MEEUERI AR, Frosiiz sUEIR 3- 2 JiR:
*® 3 2 WBEFRABBEITEAR

Exponent Fraction S bit[51] \'
0 0 +0
0 =0
1 0 -0
0 -0 0 & AR EL, {EH +27"" x (0.Fraction)
B} 1 (R AERUR LB, fE4-2"" x (0.Fraction)
0 1EEMH FURALEL, fHR9+257 " x (1.Fraction)
[1, Ox7FE] {EEAE _
1 1EEMH IARALEL, -2 x (1.Fraction)
0 0 BT (+)
0x7FF =0
1 0 ATCTT (o)
(AR=XE 0 KAZIEHL (Signaling Not a Number, SNaN)
0x7FF 1=0
FEMHE 1 FrERARRL (Quiet Not a Number, QNaN)

F k% + o, SNaN Al QNaN [JERS X, 15 F IEEE 754-2008 bt e .

3.1.1.3 HL~EMNERER

T R 2 AR AR RS B ok B T NaN 1645, 808 2 BRI, Hh % 23T NaN (&% 1%
LA IR

THL—. X452 H T & SNaN MY /E 2 4E i) Invalid Operation {% & 51 4h, {22 Invalid Operation {F
MBIIMERETCRL, IR 2 r= 4 — > QNaN £, X~ QNaN I EUE L BRI ERE R P It e ik =i 1) SNaN,
W HALHE Jy Xt B () NaN

URERAE R DL S R A E RN - QR PSR ERVE R £ A0 £k, R4 £ OLE R T ks aRA =4
TRERIERL fal £ M1 £k, B2 fa ISR T £, fj e SmT ko

SNaN 1&4% 7y QNaN £ A s an F -

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

& AUREERIITREECE, WA rkB RN SN, ER@EE A, BEk B R&SME 1,

& GUREGIRHITREEGE, 2 BERISARAE AT 0, &af BRI R&SMLE 1.

0L JREREROR A SNaN, {A45 QNaN fF7ERT, IEFRIL /e = 1) QNaN 1ENIX 5538 A 45 R .

UEIF PR B A RO e 2y HIW o7 U5 BT S O — i — 2

bR 7 ETEPIFEGLAL, HE TR A QNaN GR AU DL FLERE B 1) QNaN {8, FILE B (1) F

Bl H B QNaN.
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F&E QNaN [I{E >l 0x7FC00000, 45 18RS % QNaN [I{E >y 0x7FF8000000000000,

3.1.2 TR HESER

RO e A (AnTF MR ide 2 ) S8 E 2 S B0, 55 ( Word,, f1c W, K& 32b ). 5 ( Longword,
falid L, KJF 64b),
TR O 2 5K ) — Bk S i 2w 2K

3.1.3 552

7RIS MW KB 72 A 17 577 7 7% ( Floating-point Register, A FF FR ). 25145 E 2547 %
( Condition Flag Register, fAj#7 CFR ) FI{F S iE IR A 27 7 #% ( Floating-point Control and Status Register, ff]
X FCSR ),

3.1.3.1 ZRaHES

FR L4 32 4, 124 f0~£31, B MEATLARS (04 X SRR B V2 RO RV R 2
B, FRMALGEN 32 LoRs, 1@ IENL T, FR BINLSEH 64 LUAE, Toibid LA32 ifi2 LA64 JEth . Bl AL
oA GIZ SRR R R, IS, IXLHq & R T — M7 s 5 A i ERR ] LR A 32
N FR FHAE—

LAG4
. LA32

/63 32:31 0
f0 :

f1
2
3

f30
f31

H 3 128558
MR AR IO SR I AN RS P IR S B R, B R TR S AR 31010, Bk
VR S B AR BRI [63:32] L 0] AR AR B R

3.1.3.2 RS T 7%
CFR 315 8 1>, iCH fecO~fec7, B—MNEBAILABL'S . CFR MINLTE N 1 EbdF, 17 A ELE R 45 58 5 N 5]
S TR, GBS AENE 1, SN 0, A9 IR &k B T 5 Mhr ST 1F 5.

3.1.3.3 ERiEHREFESR
FCSR #£4 4 4>, 124 festO~fesr3, H75a350 32 Luhk, b fesrl~fesr3 #2& fesrO H R 10 44, BEis
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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

| SRR ARGFRAS
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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 JESEHREGIS (V)
24 HACY A A ROE LGRS, A2 R B TCREREBI INEAVE S o AR BI SN N, B2
H—A QNaN. A RAREERAEGI A B AR 2 407535 2 WL IEEE 754-2008 MR 7.2 45,
WERGIISRVFREAN . SR ArEe A B, JRAFAr AR iRl
AR (RN - G SR Hofh il Sh & A, QNaN 5 N HARE 7 g8

3.1.4.2 REHISH (2)
BRIz R A U EREOR 0 SR EBOE — M RMARERBARNT, BRI A H 5 5l
WERGISNRVFREN . BE R IRARIES, AR B o
WERGISMERIEREN . WERBAFEPIARE, S REA TSI,

3.1.4.3 Li#fIgh (0)
A B E BT B X R (A1 45 SR AT AN, R ZE R RHE R T B ARk R iR RO
R R IR AE S (XA A a5 ARG 8 451 A AR A7)

LS AR RIS Z AN FEAR DU ISR e T A BRI ROR . A 5% R RIS R E SOEE T S0 R B
57 | RSB ARG ERAS

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY BOHEESZTFN H—. Lk

WERBISN PRI - SERAFAFar NIB L, IRAF 7 ae R B
WERGISMERIEREN . WERBA GBI, foom M A R i AR R rh [ 25 R A AT 5ok i

3.1.4.4 Ti#afilsh (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 F BT BT X AR B T AN, RS NS
(45 SRAE (-28min, 2Bminy ey S A xS 2 B — AN HEFAME o (FURS 40 Emin = -126, AU 4 Emin = -1022, )

4 FCSR Enable.U=0 i}, il £ 25 54 & — N EFfUIME -

(1) %7 BRI & NG AR AR, 32204 FCSR.Cause 1 U M T#RE Y 1;

(2) BIZTF R ER AN &N G S R, 84 FCSR.Cause W) U M T #ANE 1,

4 FCSR.Enable.U=1 B}, #HRIFI45 5% — DM EFRMME, AT SR ERZ N & NE SRR
B IC ARSI, AR TE S ABIANE N

3.1.4.5 FHE@WmHII (1)
FPU TEREUN (5 B 7= AE AR B 451 51 -
BN RARKE
SNGER R, RIS e O A B
WRBIIM VRN . R — AN ARG HGI IR R, SR TF AR A IE S, It HIRZ A2 IR .
PRI PR AT R P R, AT LAASKE B 191 1 B LA 1 0 B (R A 4 1 o
WARBIIMEE RN G AR PR R A, S NEE R g R R 1% B B AR 1745
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3.2 BfliZ R ¥ ia<HA

AT TR AIHE 4, BT FLDX.{S/D}. FSTX.{S/D}. FLD{GT/LE}.{S/D}#1 FST{GT/LE}.{S/D}iX 12
FVE R UMAFR 2R T LA64 Bty , H AR IF R 88 2 IR E T LA32 2249 LA64 2244,

3.2.1FRizHEKES

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

14k 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 } 452 FHF s 27 A7 2 £ 0 BERE 55/ 00RS ETF s B0 37 s 25 A7 £k Hb 1 BRORG 58/ 00K 17
B, 19300 HOR B RURS TR S BEE RB NBITF A AR AR fd . TR SN IE FOEAE TEEE 754-2008 i
addition(x,y) A E I FLTE o
FADD.S:
FR[fd] [31:0] = FP32_addition(FR[£f]][31:0], FR[fk] [31:0])
FADD.D:
FR[fd] = FP64_addition(FR[f]j], FR[fk])

FSUB.{S/D} #§ 21517 m 2 A7 €5 HP 0 5ORE B DURE JRET7 s B 2517 e B A7 A Tk R 114 PR 88/ 0URS BT 1
B, 15200 HUORS B BORS TR USSR B N BITE A AR AR fd . TR % 2 OB TEEE 754-2008 it
subtraction(x,y ) /E HIHLIE
FSUB.S:
FR[fd] [31:0] = FP32_subtraction(FR[f3][31:0], FR[fk][31:0])
FSUB.D:
FR[fd] = FP64_subtraction (FR[fj], FR[fk])

FMUL.{S/D } 454 B 1% s 25 A7 g £ HH 0 BRORS 55 O00RS BE V7 s BT LAVE R A7 7 i £k HP () BURS Ji2 DURS ET A
B, 1530 HUORS B/ DURS FETE MU RS N BIVE s 37 (e £d b 1% SOIRIE 2 BB A)E TEEE 754-2008 Frik
multiplication(x,y)#/E B HLIE
FMUL.S:
FR[fd] [31:0] = FP32_multiplication(FR[f3]1[31:0], FR[fk][31:0])
FMUL.D:
FR[fd] = FP64_multiplication(FR[fj], FR[fk])
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FDIV.{S/D } i 2 FH % s BF A7 £ HP 0 BORS JE/ 00RS T ml B LR mCB7 A7 £k H 1Y) BPORG 8 DORG 17 1
B, 15 F0 R HORS L UORS B R B R BN B S A A Ay fd o TR AUBR %8 OB TEEE 754-2008 Fr ifE
division(x,y)#AE I HLTE
FDIV.S:
FR[fd] [31:0] = FP32_division(FR[fj][31:0], FR[£fk][31:01])
FDIV.D:

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

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

84 #:: fmadd.s fd, fj, fk, fa fmadd.d fd, fj, fk, fa
fmsub.s fd, fj, fk, fa fmsub.d fd, fj, fk, fa
fnrmadd.s fd, fj, fk, fa fnrmadd.d fd, fj, tk, fa
fnmsub.s fd, fj, fk, fa fnmsub.d fd, fj, tk, fa

FMADD. {S/D } #§ 24 1% s a7 A7 5 H 0 HURS BB OUURS FETF B S V7 B A7 A Ok HP 1 FRORS B8/ 00K 17
B, 1521 LE TN B TF 527 (748 fa 0 FRORS J5E/NORE FE V7 A B, 1520 1Y R 3 0URE JE T7 s B 4 SR 5N 3
¥ mUAF A A fd TR

FMADD.S:

FR[fd] [31:0] = FP32_fusedMultiplyAdd (FR[£fj][31:0], FR[fk][31:0], FR[fa][31:
01)
FMADD.D:

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

EMSUB.{S/D}4E 4 R 35 A7 A £ H B FURE S/ XURS T T MBS T 3 A7 £k mP I BORg JSE/00RS I R
HOHHSR, 152 B 45 RIR L7 RO A7 fa B FURE BE XU RE 7 il B, 1531 A BORS 18/ 0URS FEE T B A R B N5
TR A7 fd

FMSUB.S:

R[fd] [31:0] = FP32_fusedMultiplyAdd(FR[£J][31:0], FR[fk][31:0], -FR[fa][3
1:01)
FMSUB.D:

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

FNMADD.{S/D }i& A FH 1 35 (74 £ FF I FURGE BE00RS BE T B 5 1 s ar A7 e £k 1R RS 5/ 0URS L 77
SEUHTE, 1SR 25 RN TR s A A7 fa o BORK B DURS E TR e B, 15 20 1) BRORG J82/ DURS FEE V7 s B4 R BB

JEE NEF R A A fd
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)
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FNMSUB.{S/D} 4541 s AF A7 £ T B FURS 2/ 00RS B2 7 il B 5 17 A3y A7 Bk mp A0 BORG BE/ XURS FE T

AT, 152 R4 SR 2307 s A7 A fa v AR BPORS 2/ XURS TV s B8, 45 381 00 BAORS J3E/ 0URS J5E 157 s B4 R 11
JAE NBF R Ao 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 .

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

FMAX.{S/D } 48 2 1L £E1F i 27 477 £ 0 1 FRURE 55/ 0ORE B8 V7 A B S5 0 B A7 2 £k o 1Y) BEORE J3E 0URE R 1
B K& BN BT S 2 A28 £d P o X 2548 4 112 B84 IEEE 754-2008 A5 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 4 1L $E1% S A7 2% £ HP 0 SRS B OBURE BV S B 57 AU AR A7 2 Tk HP I BORS B35 /0O T A
b R/INE BN EITE A A fd o X SRR A 1IE FIEAE TEEE 754-2008 F51EH minNum(x,y) 35/ 151
FMIN.S:
FR[fd] [31:0] = FP32_minNum(FR[£f3][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}

850 fmaxas fd, fj, fk fmaxa.d fd, fj, fk
fmina.s fd, fj, fk fmina.d fd, fj, fk

FMAXA.{S/D } 46 4 UL RE1F 5 37 A7 fir £ H0 ) SRS BE/ BURS BEVE sS85 17 s A7 A7 4 Tk R 1) SRS 5/ BURS BV E:
MUY HE RS B NBIIF AT AE AR fd o IX 9 4545 4 118 FOEE IEEE 754-2008 A1t 1 maxNumMag(x,y)
BAERIRE
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FMAXA.S:

FR[fd] [31:0] = FP32_maxNumMag (FR[£j][31:0], FR[fk][31:0])

FMAXA.D:
FR[fd] = FP64_maxNumMag (FR[fj], FR[fk])

FMINA.{S/D 45 2 1L BT a5 75 A7 # £ Hh A SEORE P2/ UOKS 517 RUBU S V7 s A A4 Tk v 1) BRORS P/ UORS P2 17
R A BN BN B R AT A £ TP X P 2548 4 (112 OB TEEE 754-2008 A7 ' minNumMag(x,y)
BAERIRIE

FMINA.S:
FR[fd] [31:0] = FP32_minNumMag (FR[£j][31:0], FR[fk] [31:0])

FMINA.D:
FR[fd] = FP64_minNumMag (FR[fj], FR[fk])

3.2.1.5 F{ABS/NEG}.{S/D}
f521%:: fabs.s fd, fj fabs.d fd, fj
fneg.s fd, fj fneg.d fd, fj

FABS.{S/D M A 817 U2 45 £ P 09 RS 5/ DORS V7 o5 8, B 4axE (RS E v 0, H
BRSO AL ), BNENERAAEA (d T XM K44 12 58S IEEE 754-2008 bRk abs(x) 35 AE L
FABS.S:
FR[fd] [31:0] = FP32_abs(FR[fj][31:0])
FABS.D:
FR[fd] = FP64_abs (FR[f]])

ENEG. {S/D Mg & WAF1F s A A7 a £ T B FURE BE/ROORE BE V7 il B, AR RO (BRI AT S 0 R, HE
MR ), BNFIF AT fd b X 5454 101z FEAE IEEE 754-2008 FrifE negate(x) A4 (RIS
FNEG.S:
FR[fd] [31:0] = FP32_negate (FR[£3][31:0])
FNEG.D:
FR[fd] = FP64_negate (FR[f]])

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

Rk fsarts  fd, fj fsqrtd  fd, fj
frecip.s  fd, fj frecip.d fd, fj
frsqrt.s  fd, fj frsqrt.d  fd, fj

FSQRT.{S/D}#§ A 1417 s 2 474 £ T B SRS 55/ 0ORS FE T s B, T J5 15 380 1) RS 58 /UK JEE T 1
G NBF A28 £d 1 1R AT 512 BEAS IEEE 754-2008 A5 A squareRoot(x) R 1E A RLTE .

REHREEARGBERAR
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FSQRT.S:

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

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

FRECIP.{S/D} & 2L FETF sl A7 A7 A £ (1 FORS L/ 00RE BETF 88, 1.0 B DX AN s B8R R 4 3 1

VUK BT r BB N BT s a7 (7 an fd W o #H 24T IEEE 754-2008 FrufEH 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} 48 & L 517 w25 47 2% £ H 0 HORG B/ XURS FE V7 8, B HTT 5 f A5 210 1) BRORS FE/ XUKS T T
AECHH 1.0 B, 15 21 00 FURS JE/ 0URG FEE 17 sUEUE N BIVE RUAFAE A £d o 17 s U7 2K (5112 5051 IEEE 754-2008
FRUEH rSqrt(x)EAE I HLE

FRSQORT.S:

R[fd][31:0] = FP32_division (1.0, FP_squareRoot (FR[f7]1[31:01))
FRSQORT.D:

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

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

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

FSCALEB.{S/D}#8 42 1 B 17 S A A7 2% £j 1 RS B /NURS FETF A 8 a, FRHUFE A7 2% Tk P /T3
BN, T a*2N, 15 21 (1) 5K B/ 0URE BT m 805 N BT s 3T A7 4% £d HP o 1K 9 2548 A 012 BLIE1E IEEE 754-2008
PRt scaleB(x, N)#RAE RIS o

FSCALEB.S:
R[fd] [31:0] = FP32_scaleB(FR[f]j][31:0], FR[fk][31:01])
FSCALEB.D:
FR[fd] = FP64_scaleB(FR[fj], FR[fk])

FLOGB.{S/D }45 2 117 i 75 745 £ Hh B HORS B/ UURS LV i, BL 2 ISR E RO, 531 RS 2

IR TR B B N BITF s 2 A £d P o IX 2546 A 1018 BLIEAE TEEE 754-2008 ARifEH logBx)#EAME RIS o
FLOGB.S:
FR[fd] [31:0] = FP32_logB(FR[fj][31:0])
FLOGB.D:
FR[fd] = FP64_logB(FR[f]])
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FCOPYSIGN.{S/D}45 4 157 sl Ar fr o £ T Y FORS 2/ XURE FEVE m B8, 1 8 BT S AL O T 3 A7 i Fk
14 BFURE B UURS 17 A B AF5 I, 5 3 PO ) B B2 0UKE P ) 85 N B s A A £d o P2 R 2T

5iz F1E IEEE 754-2008 brifErh copySign(x, y)ERTEHI LTS
FCOPYSIGN.S:

FR[fd] [31:0] = FP32_copySign(FR[fj][31:0], FR

FCOPYSIGN.D:

FR[fd] = FP64_copySign(FR[fj], FR[fk])
3.2.1.8 FCLASS.{S/D}
84 H: fclass.s

AFGARF R A AR £ BT SBREAT IR BRI, TR AT E SR — S 10 BRAR(E B4, BELLEs

fclass.d

fd, fj

[fk][31:01)

& an T 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

4B T B B A A A BUARE RS R S PRI, SRS S B X LU S B Y 1. %R 2 XY

IEEE-754-2008 FrifE 41 [ class(x) BREL o
FCLASS.S:

FCLASS.D:
FR[fd] =

64

FP64_class (FR[fj])

R[fd][31:0] = FP32_class(FR[fj][31:0])

SRR ARGFRAS

Loongson Technology Corporation Limited




Fein il

LOONGSON TECHNOLOGY EHBRSE2FER —: K
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3.2.2.1 FCMP.cond.{S/D}
B4 #\: fomp.conds cc, fj, tk fcmp.cond.d cc, fj, tk

KR —KIF R LBHR S, BRI ASRAENARERPIRERD (CC)o X A2 cond A 22 T, IXLELLAR
SEAE LU RN B bR HELE R A ok

P& | cond X Trwe | QNNRT | o0y REE 754-2008 Bl
Condition s
CAF 0x0 B 7
CUN 0x8 ToIk A UN compareQuietUnordered
CEQ Ox4 A EQ compareQuietEqual
CUEQ 0xC FRSEETICVE LR UN EQ
CLT 0x2 INT LT compareQuietLess
CULT 0xA INT BTG R UN LT & compareQuietLessUnordered
CLE 0x6 INTEET LT EQ compareQuietLessEqual
CULE oxE INTET BT UN LT EQ compareQuietNotGreater
CNE 0x10 & GT LT
COR 0x14 B GT LT EQ
CUNE 0x18 Toik AN 5 UN GT LT compareQuietNotEqual
SAF Ox1 = 7
SUN 0x9 ARRT/NTBEET UN
SEQ 0x5 AH S EQ compareSignalingEqual
SUEQ 0xD AR TEUNT UN EQ
SLT 0x3 INT LT compareSignalingLess
SULT 0xB AR TEEET UN LT 7 compareSignalingLessUnordered
SLE 0x7 INTEET LT EQ compareSignalingLessEqual
SULE OxF TRERT UN LT EQ compareSignalingNotGreater
SNE 0x11 & GT LT
SOR 0x15 B GT LT EQ
SUNE 0x19 Toik AN 5 UN GT LT

{E: UN FRRIAHE. BQ RRMIFE. LT Fon/MEo A RIER A ED 4 NaN i, X
Bom Joik Hei
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3.2.3 ZREiES

3.2.3.1FCVT.S.D, FCVT.D.S
Eo: fovtsd  fd, fj fevtd.s  fd, fj

FCVT.S.D 82 IR #ETF A7 A7 £ 1 (1 R0RG JEEIF Rl AR 0y ORI R, A5 30 B0 ORI RS N 3

7 R A g fd s
FCVT.S.D:
FR[fd] [31:0] = FP32_convertFormat (FR[fj], FP64)

FCVT.D.S f5 IR FEF A7 A7 4 ) mF I BURG BEF U BUR A0 O WORS BE T B, 5 3 0 UURS P77 S N3
T R A7 fd .

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

17 s e 402 BB TEEE 754-2008 FrifEH convertFormat(x) 3 /E HI L TE

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

R flintsw  fd, fj ftintw.s  fd, fj
fiints)  fd, fj fintls  fd, fj
fiint.dw fd, fj fintw.d  fd, fj
fiint.d.!l  fd, fj fintld  fd, fj

FFINT.{S/D}.{W/L}48 2 1L £:7F mUAF (7 e £ Hh BB BSOM A B BORY 8 s RO A0y FRKG T DR B V7 R
75 380 1 FURS B2/ DU TE TR R BUE N BF A A7 A £d P o BUIR i sUR fiz S8 0 TEEE 754-2008 H5 i
convertFromInt(x)E1E FLTE .
FFINT.S.W:

FR[£d] [31:0]
FFINT.S.L:

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

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

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

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

FTINT.{W/L}.{S/D} & 2 L BEIF s 75 A7 v £ 0 10 SRS 55/ ORS FET7 s BURG A0 R B BB BB o B
15 B R RO AR RO 2 S N BT S A7 AR £d P ARYE FCSR AR [RIARAS , iF sl 20 iz Rl

66 | RSB RRHEIRAT

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY ‘b‘%mﬁ%%?‘ﬂﬂ- %—- gﬂﬂ;’ﬁm
{1 IEEE 754-2008 itk i #E W H 3%
Y IN 5 IEEE 754-2008 t7YEF I3k
EESUNELE TSN convertTolntegerExactTiesToEven(x)
HEFEIN convertTolntegerExactTowardZero(x)
mIETGH /7 N convertTolntegerExactTowardPositive(x)
6] 5175595 77 ) i N convertTolntegerExactTowardNegative(x)
FTINT.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[£j][31:0], FCSR.RM)
FTINT.W.D:

R[fd] = FP64convertToSint32 (FR[f]j], FCSR.RM)
FTINT.L.S:

R[fd] [31:0] = FP32convertToSint64 (FR[fj]1[31:0], FCSR.RM)
FTINT.L.D:

R[fd] = FP64d4convertToSint64 (FR[fj], FCSR.RM)

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

F& % ftintrmw.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

T LA A 45 2 1 78 NS OB P2 R B 1B

FTINTRM.{W/L}.{S/D} 45 2 LI s 27 47 2 £ H 1 FRORS JEE/00RS U7 p 500 4 o B B R /B S R o
B, SR REBUN KON 2 S BUE NN A A A P, R “mRIES AN 17

FTINTRM.W.S:

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

R[fd] = FP64convertToSint32 (FR[f]j], 3)
FTINTRM.L.S:

R[fd] [31:0] = FP32convertToSint64 (FR[f3]1[31:0], 3)
FTINTRM.L.D:

R[fd] = FP64d4convertToSint64 (FR[fj], 3)

FTINTRP.{W/L}.{S/D }E A U HF1F s 27 £ dis €5 Hh 10 B B2/ 0ORS FE 17 sl RO A0 R B BB A B B o R
133 QRO KA RO B NBF 3 A fd PR A “WIETS S s N 7
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FTINTRP.W.S:

FR[fd] [31:0] = FP32convertToSint32 (FR[fj][31:0], 2)
FTINTRP.W.D:

FR[fd] = FP64convertToSint32 (FR[fj], 2)
FTINTRP.L.S:

R[fd] [31:0] = FP32convertToSint64 (FR[f3]1[31:0], 2)
FTINTRP.L.D:

FR[fd] = FP64convertToSint64 (FR[fJ], 2)

FTINTRZ.{W/L}.{S/D 52 L7 r a5 A7 7 £ 1 RS DURE FEE T s B0 4y B R KR O o r B,

R A BB AR E S N B A Ay fd B, RA (TR ENT BT R

FTINTRZ.W.S:

R[fd] [31:0] = FP32convertToSint32 (FR[f3][31:0], 1)
FTINTRZ.W.D:

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

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

FR[fd] = FP64convertToSint64 (FR[fj], 1)

FTINTRNE.{W/L}.{S/D}#§ 2 1L FE1F s 7 (74 €5 H 00 SRS 55 OUURE B 17 e B 3 R B OB R B 7 o
H, SRIRREON KB EN E B NBITF S fd b, SR TR I EEE N 177
FTINTRNE.W.S:
R[fd] [31:0] = FP32convertToSint32 (FR[f3][31:0], 0)
FTINTRNE.W.D:
FR[fd] = FP64convertToSint32 (FR[£fj], O)
FTINTRNE.L.S:
R[fd] [31:0] = FP32convertToSint64 (FR[f3]1[31:0], 0)
FTINTRNE.L.D:
FR[fd] = FP64convertToSint64 (FR[fj], 0)

IR PUANTE A% 2 s BOAE ) TEEE 754-2008 bt Hp (R #R/E L T %,

LR IEEE 754-2008 #RAE-REVIR{E
FTINTRNE.{W/L}.{S/D} convertTolntegerExactTiesToEven(x)
FTINTRZ.{W/L}.{S/D} convertTolntegerExactTowardZero(x)
FTINTRP.{W/L}.{S/D} convertTolntegerExactTowardPositive(x)
FTINTRM.{W/L}.{S/D} convertTolntegerExactTowardNegative(x)
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3.2.3.4 FRINT.{S/D}
84k frints  fd, fj frint.d  fd, fj

FRINT. {S/D } 45 4 eF % A7 A7 ai £ H B0 R S/ 0URG R 17 ) 8049 0 B UKL 10 FFORE 6/ O0KG T m 88
1 BORE BE/DURS BE T BB N BT s ar A7 £d o DU T s sURe iz BB ) IEEE 754-2008 A ifE 1Y)
BAEIL N

Y IN -t IEEE 754-2008 bR rF B3tk

T SR R B N
B EIFPN

[ETC T 7 N

1) 51 G55 77 ) N

roundToIntegralExact(x)

FRINT.S:

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

FR[fd] = FP64_roundToInteger (FR[fj])

3.2. 4 Z R MizES

3.2.4.1 FMOV.{S/D}
88 1#%:0: fmovs  fd, fj fmov.d  fd, fj

EMOV .{S/D PRHT 5 27 A7 £ BB SRS 00N BE T i KR SUE N BIVE sl ar A7 £d i, 2R £y BfEA

T R E /XU BT OB X, I RANH E o
FMOV.S:
FR[fd] [31:0] = FR[f3][31:0]
FMOV.d:
FR[fd] = FR[f]]

FiHR AR RAFR AR, 251 IEEE 754 H15h, W AMEHTE SRR &2 7 45 ) Cause H1 Flags
Z 8

3.2.4.2 FSEL
B2 fsel fd, fj, fk, ca

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

ESNBF QA fd P, SRR A7 ar fk BES NS H 74 fd H,
FSEL:
FR[fd] = CFR[ca] ? FR[fk] : FR[f]]
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3.2.4.3 MOVGR2FR.{W/D}, MOVGR2FRH.W
840 movgr2fr.w fd, rj movgr2frd  fd, rj
movgr2frh.w fd, rj

MOVGR2FR.W ¥18 H 27 f£ 4% 1j BAIK 32 SAH S NTE R A e fd UK 32 i e #5TF AR A L8 64

B, D £d e 32 ALE AN E
MOVGR2FR . W:
FR[£d] [31:0] = GR[rj][31:0]

MOVGR2FRH.W i ] %5 47 2% 1j B 32 i B NIF %7 2% fd 197 32 i, 1 %17 2% £d 1A 32
PAEARZS
MOVGR2FRH.W:
FR[fd] [63:32] = GR[rj][31:0]
FR[fd] [31: 0] = FR[fd][31:0]

MOVGR2FR.D i ] %5 77 2% rj 1) 64 S1H 5 NIF A&7 fdo
MOVGR2FR.D:
FR[fd] = GR[r]]

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

5480 moviragrs  rd, fj movfrgrd  rd, fj
movfrh2gr.s  rd, fj

MOVFR2GR/MOVFRH2GR.S 1% sUA7 £ a4 15 UMK 32 fi/im 32 MEFT 59 R Ja 5 Nl & 7745 rd.
MOVFR2GR.S:
GR[rd] = SignExtend(FR[fj][31:0], GRLEN)
MOVFRH2GR.S:
GR[rd] = SignExtend(FR[fj][63:32], GRLEN)

MOVFR2GR.D % s 2 (725 £j 1Y 64 S AE 5 NIl & 1725 rd.
MOVFR2GR.D:
GR[rd] = FR[fJ]
3.2.4.5 MOVGR2FCSR, MOVFCSR2GR
54 #:8:  movgr2fesr fesr, 1j

movfcsr2gr rd, fcsr

MOVGR2FCSR R 418 ] 27 77-4% 1j 1 32 7 FIMEAE T fesr $8 78 AT s 228 R 25 B A7 2 0 7 (0 4944 ] 55 33
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HIME . 415 MOVGR2FCSR 4541424 FCSRO {5 Cause 185 {52 FIXS B () Enables fI07 R A 1, s i&ek
FCSR1 [#J Enables 1% . FCSR2 [ Cause 18, {#5 Cause fJ\. F1%} 5% Enables /v [7]5 A 1, MOVGR2FCSR 54

H & AN il R T A
MOVGR2FCSR:
FCSR[fcsr] = GR[rj][31:0]

MOVFCSR2GR #f fesr $57 (17 AAZ AR ST A7 4 1Y 32 MBS R 5 B N ] 27 7745 rd.
MOVFCSR2GR:
GR[rd] = SignExtend(FCSR[fcsr], GRLEN)

R EIRAR 4 Y fesr FROR I A HPRAS A Ar e A EAE, WAERAHE o

3.2.4.6 MOVFR2CF, MOVCF2FR
EAH0: movfr2ef  cd, fj

movcf2fr fd, ¢j

MOVFR2CF % 5 775 fj Bk — HUAF O E S5 NS bR B E A48 odo
MOVFR2CF':
CFR[cd] = FR[fj][0]

MOVCF2FR ¥4 5 bR B2 745 ¢ BIMES NTE 748 fd Bk —bedsr, fd &R FRINi#h 0,
MOVCF2FR:
FR[fd] = ZeroExtend (CFR[cj], 64)

3.2.4.7 MOVGR2CF, MOVCF2GR

84 #:0: movgr2ef cd, 1

movcf2gr rd, cj

MOVGR2CF R 18 ] a7 f7 4 rj B EAK — HRr U B N SRR EF 4% edo
MOVGR2CF
CFR[cd] = GR[rj][0]

MOVCF2GR # 5 b B 55 A7 ¢f ES NBH 27748 td, td & FEIHLER O,
MOVCF2GR:
GR[rd] = ZeroExtend(CFR[c]j], GRLEN)
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3.2.5FRRXES

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

bcnez cj, offs21

BCEQZ X 45 Fhn & 27 474 of WA REAT AT, a4+ 0 Bk 2] HArthhl, &IA BT .
BCNEZ X} 5 EbR &2 4748 of M{EREAT AT, RANET 0 MIBKEL 2 B AR bk, A0S BkES
BCEQZ:
if CFR[cj]==0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
BCNEZ:
if CFR[cj]!=0 :
PC = PC + SignExtend({offs21, 2'b0}, GRLEN)
FIRB AR A BBk EE H br bl BB HE 60 1 21 TR BUEL offs21 R 2 M E A 5 &,
FTAS I m AL N _F1Z 5 S2 86 4/ PC,
AL TFEEFERE, RS URAE S g R BN RBE R X, WG R7R o i Sz B8
WNCLFAT AL AR, ElFE 2 offs21<<2,

3.2.6 ZFnTEisERS

3.2.6.1FLD.{S/D}, FST.{S/D}
a2k flds fd, rj, si12 fld.d fd, rj, si12
fst.s fd, rj, si12 fst.d fd, rj, si12
FLD.S M\ AFHUE — AN F R S5 ONTF s 25 A2 £d BOME 32 . AR B Ar e hisi v 64 n, T fd f

32 LAE AN AE . FLD.D M A7 HR R — A XU R B 5 NI i A7 A7 2% fdo

FLD.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 FHiF s Zr A7 fd HHIR 32 (PR 5 N BN A7 . FST.D BT 27 (74 fd FOFHIAE S N B A7
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)

FRYEA B IR T SRR A AR o R RE S TS RIG R 12 FoRe L RIEL si12 AH IR A

XtF FLD.{S/D}HI FST.{S/D}454, Joie el Rl fF Sl SR RC B A 00 T, B A bk & 5 AR
FH), BB RRIAERIFEEIAN; MU AN E AR TR, QSR R SR SRR AR X E U AE B4 RS FER
SR E N SRVFIEX VA, ARl AEXT 181, 5 WA T8 R i R FE RS 5541 9b

3.2.6.2 FLDX.{S/D}, FSTX.{S/D}
F2H: fldxs fd, rj, rk fldx.d fd, rj, rk
fstx.s fd, rj, rk fstx.d fd, rj, rk

FLDX.S M N FH ] — N (B 5 NIF s 74 fd BA 32 . #5732 i 5i 9 64 o0, T fd Y

i 32 MAEANHE . FLDX.D M AF Il — XU B80S 5N IF 3 A7 4 fd

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 % s 27 (7o fd K 32 M FHIRES ANBINAFF . FSTX.D BT s 27 /7 fd W FHAES N3
WAFH

FSTX.S:
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vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (FR[fd] [31:0], paddr,
FSTX.D:

vaddr = GR[rj] + GR[rk]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
MemoryStore (FR[fd] [63:0], paddr,

DOUBLEWORD)

FiRFR AR R SR A AR A o TP E S A AT A ok R AR SRR

X} ¥ FLDX.{S/D} Ml FSTX.{S/D}454, TCIRAEAT M (E el JMERCER LT, RER U FHER 5
RRTSEE, B MRAEX IS MU AF AN B ARRT TR, A SRR A S SRR SRV A7 H 24 ATiE
BRI S A VP ARR SV, TR ARl ARRI SR04, 75 00 B 1R s A X S 451 o1

3.2.7 ZRAREEIFFRS

3.2.7.1 FLD{GT/LE}.{S/D}, FST{GT/LE}.{S/D}
Eo#a: fldgts  fd, rj, rk
fldle.s fd, rj, rk
fstgt.s fd, rj, rk
fstle.s fd, rj, rk

fldgt.d fd, rj, rk
fldle.d fd, rj, rk
fstgt.d fd, rj, rk
fstle.d fd, rj, rk

FLD{GT/LE}.{S/D} AW Rl & kA, M AAEIUE S NTF 525 48 o
FLD{GT/LE}.S K #x il F 2 (745 vj P IOE 2 5 R F/NT 5T EH 774 ok PIOME, Qni 20 2
P AFER [ — AN F OB 5 NTF S 25 A £ AU 32 0, ATF s ar A an o 64 n, DU £d (& 32 SZAE ANH

E o

FLD{GT/LE}.D ¥ #ifi F 27 (745 rj PRI S KT/ TS5 Tl A % a8 ok TP AOME, 0SR20 2 DUl A

A B[] — S X RS S NTE A A4 fd
FLDGT.S:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>GR[rk] :
word = MemoryLoad (paddr, WORD)
FR[£fd] [31:0] = word

else :

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

vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]>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[rj]<=GR[rk]

word = MemoryLoad (paddr, WORD)

R[fd] [31:0] = word
else :

RaiseException (BCE) #Bound Check Error Exception

FLDLE.D:

vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]<=GR[rk]

FR[fd] = MemoryLoad (paddr, DOUBLEWORD)
else :

RaiseException (BCE) #Bound Check Error Exception

FST{GT/LE}.{S/D} Wi &bk & 58 5, R I7 A A e S NN AE.
FST{GT/LE}.S #& & il F 77 /7 7% rj P RUEE B K T/NTFETEH A4 ok HAOE, 20 2 g
17 mUAF A2 A fd TR 32 ML FEE S N BINAET,
FST{GT/LE}.D f 25l 27 (745 rj PR B K T/N TS5 T A T4 ok PIoME, a2 ik
7 a2 A fd PONFHAR S N BN
FSTGT.S:
vaddr = GR[rj]
AddressComplianceCheck (vaddr)
paddr = AddressTranslation (vaddr)
if GR[rj]1>GR[rk]
MemoryStore (FR[fd] [31:0], paddr, WORD)
else :

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

vaddr = GR[rj]
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[rj]1<=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[rj]1<=GR[rk]
MemoryStore (FR[fd] [63:0], paddr, DOUBLEWORD)
else :

RaiseException (BCE) #Bound Check Error Exception

bR MV A IR Bk B T A AR o RO, RIRAE MU A IR BER B RS, RS
A ARRS S B8k iR A ASRAS A 2 AN W AR DT AR AR Ak i S A AR B S
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4 R IREEE

4.1 55 EFR

o RSBk TP AL PR B AL A T 4 NS SR ( Privilege LeVel, fai#% PLV ), 4%/ PLVO~PLV3, ALFEZ3#%
4 B AL T WIS AL S G, i CSR.CRMD H PLV 3 ME— i 22 .

PR, PLVO & B S AR IR EE R, 2 M — ] LLAE A RRALE 2 0105 0] i A R LB U
(R ALEE R . PLVI~PLV3 X =AMRFAEELR, #A BRI T RS 2 V7 R B, AN =AM AL A E MMU
SR FH B S st ik AR 2 BAT AN [E D TR ALER

XFT Linux RIORUE, 248 PLVO Al AZ DA, [F @ L PLV3 206 B P25

4.2 FRESHiR

FT B FALHE AU FE PLVO 5 R ER N ARV . (XA — DB AME B, 24 CSRMISC H )
RPCNTLI1/RPCNTL2/RPCNTL3 FC & 4 1 I, 0] LLYE PLV1/PLV2/PLV3 £ 4% N H4T CSRRD #5412 B
BETT 8RR

4.2.1CSRiji4

4.2.1.1 CSRRD, CSRWR, CSRXCHG

85 k::  csrrd rd, csr_num
csrwr rd, csr_num
csrxchg rd, rj, csr_num

CSRRD. CSRWR FI CSRXCHG #4 F T % 1jln] CSR. CSRRD #4144 & CSR (1 5 A\ F1| 1 i 7F
f-# rd 11, CSRWR 454Kl F 27 A7 4 rd PR S NFIHE & CSR H, [AEPHE4E € CSR ¥ 1R 5 5 211
HIEF A7 4% rd ', CSRXCHG 454 48 FH 27 A7 4% o AP SHERS(E S, Rl 3 /748 rd T IRES A3

7E CSR XIS MRS 1 REELLAE, 1% CSR I H AR FURFORFEAN S, [RIBTFE1% CSR 1Y 1A {f 557 158
274 d

it CSR & A7 & R A S (G- k25 1), BiR4E 4 CSR 1 F4bfE R B T4 4 Y 14 HLRr 2 BT EL
csr_num, CSR )4k —A CSR ZFf£a%, E 05 CSR Y csr_num /2 0, 15 CSR [ csr_num /2 1, DA
HRAHE,

AT CSR ZiAFdn NI B8 B 402 32 i, 4 5 GR %858, itk CSR Vililfs & A IX s, 78
LA32 2484, Jiif5 CSR FAREDIE 32 %8, 7F LAG4 B4, a2 hSi [ 2k 32 {7y CSR B2 54
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J&JE BN B A5 A7 a8 od TP

4 CSR VilalHE A5 A] — D HE ok 2 B AR SEBLA) CSR I, Bl i allk BME A (HEFF IR ] 42 0
8), BIEAESAEPLER PR AT A AR . TEARWE T B AE, CSRWR M CSRXCHG #i4 MU &
BB CSR W5 B0, W53 CSR IRME R EE01E,

4.2.210CSR ifaie4d

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

F& 1% iocsrrd.b rd, rj
iocsrrd.h rd, rj
iocsrrd.w rd, rj
iocsrrd.d rd, rj
iocsrwr.b rd, rj
jocsrwr.h rd, rj
iocsrwr.w rd, rj
iocsrwr.d rd, rj

IOCSR{RD/WR}.{B/H/W/D}#&4 F T-1/i[n] IOCSR,

T TOCSR 2 A7 g K I B SL ) k= a), Sk FEAS B 575 o BT #0E 76 TOCSR =5[] R ) /) R i
1% 30, TOCSR 75 8] K L bk i it 5 =X, M9 BEsthhl B T8 48l . IOCSR{RD/WR}.{B/H/W/D}

41 IOCSR Hiutikok B T8 FH %5 77 4% 1j

IOCSRRD.{B/H/W } 454 )\ IOCSR %5 (1] [ 45 i bbb AL HX 8] 5745 /2 F/ A K FE M BER 7 54 R 5 B N E1iE
M@ fE4s rd i, IOCSRRD.D 454 )\ TOCSR 4% [8] 45 2 iy 1k A0 o] X < O B -5 4™ Ji& Jm 5 N S A
T rd

TOCSRWR.{B/H/W/D} 44138 F 75 77 7% rd " 9[7:01/[15:01/[31:01/[63:01 1 %4 5 N £ IOCSR =5 8] {46
EHLHETFAEAL

IOCSRRD.D Fl IOCSRWR.D #§4 H HILAE LA64 ZEAE

IOCSR 73 {7 a5 1] AR 2 A AL BEASAZ RN D7 0] o 2N AL BRA#A% | TOCSR 5 [R] 45 2 B AT 19 2 MU —
S

4.2.3 Cache 54

4.2.3.1 CACOP
4 1&\: cacop  code, rj, si12
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CACOP 454 EZ T Cache fIRIAHIL LA Cache —EMELES

WA o AN LR 5 RGN 12 AR 4K si12, 1415%] CACOP f54 it F I 4l bt VA, H
B T AR R B AME Cache 1T B,

CACOP 5484~ Cache A St 477 Cache #34E 484 5 LLAFAY code YA . code[2:0]48 /1A
[) Cache X1 %, code[4:3]H5 /NI,

code[2:0]4571 1) Cache %55 CPUCFG10 H iR Cache Ii/T 5. #40, * CPUCFG10=0x02C3D
iif, code[2:0]=0 F/RIEENE—HF A4 Cache, code[2:0]=1 F/RIEAE—HRFLGEAE Cache, code[2:0]=2 /R
PAVE AL ARG Cache, code[2:0]=3 FRRIE =P ILEIR A Cache,

code[4:3]=0 K/~ H T Cache #JUG1E ( Store Tag ), ¥f45/E Cache 1T tag F N4 0. RIH VTN Cache
H (1<<Way) #%, A (l<<Index) /> Cache 17, A Cache 17 K/NA (1<<Offset ) NFT7, 4K
b E RS B RS, ##1E1% Cache B4 VA[Way-1:0]# %5 VA[Index+Offset-1:0ffset] 1> Cache 17,

code[4:3]=1 F/n Kbk B2 5] 5 X 4EH Cache —#(?: (Index Invalidate / Invalidate and Writeback ).
Huhk B R 517 g SOF W E— Bk . 47— BUERRIE & X 48 € 1) Cache BEAT ICRUITS |l (UR1E
WERMARAE 2482 Cache, B AT EHEATTRRARNE, AT 24 Cache 1THHVEIES [0l 5 [A] B A4k 2E
N BN A7 g B BAR S Cache J2 IR M- E] (1 00 15 BUELJF 58 R E o % T #dJE Cache B & Cache,
H B AR S e 2 AN AE Cache 17804 J9IERS A1 H 5 ],

code[4:3]=2 K/~ K AR 5] 77 A 4EP Cache —F M ( Hit Invalidate / Invalidate and Writeback ), iX B4
{71 Cache — I #RA1E 5 B — B i — 2 riB &l R 5175 50, &% CACOP 454 1) VA PUE— %1 load
F64 V5 M FFHRAERY) Cache, 4nSRdn b U iy () Cache 1TREITHRAE, & WAMMATR#E, BF XA &
FEnl REW S e IS 240, BT LAIX AP0 T CACOP 454 Rl figfil &% TLB AHCHI5h. Ak, T CACOP
fE S RERIRT R Cache 17, FTUARXMIEIL FIFA T EZ BN 555,

code[4:3]=3 J& TSI H & X Cache #:4F, ZAEH A T IR D) REE Lo

4.2.4TLB #3$4

4.2.4.1 TLBSRCH
1841 tlbsrch

X B2 HRSEI LVZ &R IGO0 T, TLBSRCH 454 D) REE o

f# Fil CSR.ASID A1 CSR.TLBEHI ()15 5 2 2 if) TLB. WRA I, MK dhmlR51MES N
CSR.TLBIDX ] Index 1, [Alf¥ CSR.TLBIDX HJ NE {3 E 4 0; 4nR3A i, J54% CSR.TLBIDX H
NE %9 1,

TLB H &I R SIHE TR, A 0 FHAGIK KIS %5, 55 STLB /5 MTLB, STLB H' A5 0 #4155
O 1THERSG—AT, RIG L 1 I 01T 25 —1T, ARG —IMNER/G—17, MTLB W3 0 1T 255 —17.
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4.2.4.2 TLBRD
/&0 tlbrd

BZ5 RS LVZ ¥ eI tE 40 T, TLBRD 454 HDhfEE Lo

¥ CSR.TLBIDX (1] Index 3 EAE N2 5IH 2L TLB HF5 2 I, aniidg e hrgE a2t — 4 3% TLB
Wi, AB2F4i% TLB Tl 1% (5 55 A %] CSR.TLBEHI. CSR.TLBELOO, CSR.TLBELOI 1 CSR.TLBIDX.PS
1, H¥% CSR.TLBIDX () NE i 524 0; QR4 & AL E b2 — Ao TLB Wi, 7%+ CSR.TLBIDX f] NE fif
BN 1, HEBOSE N 84T B R 47, 40 CSR.ASID.ASID ., CSR.TLBEHI., CSR.TLBELOO ., CSR.TLBELO1
A1 CSR.TLBIDX.PS # /A~ SR B4 BN 0.

TEE MR, ARUJCRL TLB WA TLB 7 1 TR I 20/ 0802 A&

WA 1] T 9 index 483 7 TLB TG E, MIALREES 4T AAHIE

4.2.4.3 TLBWR
R tbwr

XHZEHORIH LVZ §7 eHITEHL T, TLBWR 452 W DhfEE Lo

TLBWR #5414 TLB #H¢ CSR H AT (1) TR T 85 N2 TLB H 45 & T, #3FN[ TUR TS Bk
K+ CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELO1 1 CSR.TLBIDX.PS. #7/tii} CSR. TLBRERA .ISTLBR=1,
Bl4LT TLB HIEGISME IR, 84 TLB H e @A — AR5 (B TLB Wi E 229 1), 75 WA,
7 Z A CSR.TLBIDX.NE i f{f . JEi 415 CSR.TLBIDX.NE=1, A4 TLB H 2 #3H N\ — M JoRL TLB Ji;
¥4 CSR.TLBIDX.NE=0 I}, TLB 17 £ #E AN — 4L TLB T,

TURIE N TLB {7 B 2% H CSR.TLBIDX [#) Index 3 (F{E 5 @ . BRI X B AL 2 F TLBSRCH
BT TLB &R SHERTHEMIN . iR iR IUZR 25 N STLB 1, {H/2 CSR.TLBIDX [ Index 1%
(i35 A1 CSR.TLBEHI (] VPPN, CSR.TLBIDX.PS X [i] &7 /&, MIALFEZ$ 01T WA E .

4.2.4.4 TLBFILL
/A tbfill

X HEGHIRSEI LVZ 9 RIS OL T, TLBFILL 454 HIZhREE .

TLBFILL 454 TLB A 5¢ CSR ™ Ji £ TR W5 B IE N2 TLB ., #IE AN TIRTUE Bk E T
CSR.TLBEHI. CSR.TLBELOO. CSR.TLBELOI #I CSR.TLBIDX.PS, #;l{ti CSR.TLBRERA.ISTLBR=1, I
40T TLB BB BT, A TLB Hr B2 — %00 (B TLB Ty E 29 1), HIMAEE, 5t
%% CSR.TLBIDX.NE i f{J{f, JEEF4n CSR.TLBIDX.NE=1, #$4 TLB H & 43 N —NJoik TLB I ;
¥4 CSR.TLBIDX.NE=0 I}, TLB 7 &#3E N —4NE 4L TLB i,

VORI, 1 Se A HIE N TUR T TR/ R PUE &5 N STLB ih /& MTLB., 4 I3H A [ TUR T

TAR/NS STLB Friic B 1 01 K/ ( CSR.STLBPS ) FHSERTH#IH N STLB, 5 MPE#IE A MTLB, 713K i g
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HNE| STLB HyWR— %, BUE BN E] MTLB B9WE— 00, 2 H A {4 Bl HLIEFR 1 o

4.2.4.5TLBCLR
B4 tibelr

FR4E TLB #< CSR [{5 B AL TLB FFI A, LAZERE TLB 5 W72 R TR BRI — 8tk X B4 H
RS LVZ ¥ RIS LR, TLBCLR 484 HIIhEEE X

4 CSR.TLBIDX.Index 7 7E MTLB B [H N CK T4 T STLB &R, #447 TLBCLR, ¥ MTLB H1 i
G=0 H ASID 47T CSR.ASID.ASID [T £ I I

24 CSR.TLBIDX.Index ¥ #£ STLB 7 Bl P (/N T STLB J#0) A, #4417 — %% TLBCLR, ¥ STLB 1 H
CSR.TLBIDX Index {57 A4 75 1 I8 — 4 v i 47 i H 5 F- G=0 H. ASID 4% - CSR.ASID.ASID [ 5T R I 2844

4.2.4.6 TLBFLUSH
4430 tibflush

R4 TLB #H2¢ CSR M{5 B JCAL TLB I NE, DA4ERE TLB 5N £ 2 (B TUR BRI — 8tk . X s
KSEILVZ YRS B R, TLBFLUSH $54 M Zh A2 3o

4 CSR.TLBIDX.Index %1t MTLB {3 Fil A CK T-5% 7~ STLB B0}, $14T TLBFLUSH, ¥ MTLB H i 7
TR ITC R

24 CSR.TLBIDX.Index % 7E STLB i [ P9 (/M- STLB T %) R, #1417 —%¢ TLBFLUSH, I} STLB H
CSR.TLBIDX.Index {7 48 7 B I — 41 BT A5 s v 1 D3R TG 2504

4.2.4.7 INVTLB
84K invtb op, rj, rk

INVTLB 54 HF o2 TLB N2, A4ERE TLB 5 4 17 2 1) TUR B 1) — B0 o X BL45 R SEB LVZ
PRI T, INVILB 54 IhEEE X
AT ANTIRIER T, op & 5 HWAR LRI, Al TR ERIEZRAL,
27 A7 rj BI[9:01LAF I IC AR VE AT 89 ASID 152 (B0 “FFfFasda & ASID”), HAa HURr b i
0. 4 op AT /N AOEERIE AR T ASID B, K 2747 2% 1 BN 10,
T 25 2% tk R T A BOCBARE T T8 U S B (FRy “BF A 45482 VA” ). 24 op TR /R
VEAR T BB A5 B, SOREIE 25 A7 4% rk B 10,
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75 op M RHIERAELN FRPUR, KRR HILHY op Rl & OR B 15 201 5
op Bt

0x0 THBRBTA LRI

0x1 TEBRETA TR, HRHREBUR S op=0 5845,

0x2 BT G=1 H TR,

0x3 BT G=0 TR0,

Ox4 R G=0, H ASID 5 T2 f a4 & ASID [y TR,

0x5 TERE G=0, H ASID ZEF 275452 ASID, H VA ZF 27548 E VA INTTRIT,
0x6 TEMRITE G=1 5{ ASID 25 T-27 fF 8345 5 ASID, H VA ST-27fF8s5 0 VA TR,

4.2.5 REARBFHES

4.2.5.1LDDIR
5410 lddir rd, rj, level

LDDIR $4 F T 7R 8K D2 [ 1ok 72 v B S il

LDDIR #5411y 8 LuAe L EIEL level T~ 4878 24 B U5 0] A2 WE— R 013K . level=1 Xf % CSR.PWCL H' 1]
PT, level=2 X% CSR.PWCL H'[fJ Dirl, level=3 X% CSR.PWCL H'[fJ Dir2, level=4 %% CSR.PWCH H [
Dir3,

A A AT A o R[4 130N SE T 0, RIIENE A 27 A7 4% o MER — A Chnid TR K/ME R
KT (HugePage ) DU, MRS HL TR IE F 27 4% o i (E B HS NS H 27 A7 2% rd

WARIE A P AEAR o A 141305 T 0 HERIEBI6100 2 1, RIS A T /788 j M — A MAhR
IE TR A/ME B —A KT (HugePage ) FITURI, MIE B 4638 F 27 /745 o (E 0 [14: 131005464 level[1:0]

, BEIRE NS A AE R rd

QAR A AR o PIEE4:1310 55 T 0 H'EREE[610 /2 0, R M 27 (745 rj BI1E 25 level 21T
R ELER PP . SO0 T 04T LDDIR 454, RG24 FTAL PR TLB BB HED (] 25 level 271K,
W N — R u R Ak, BNBE M ZF A vd o TER, 56 level RITRM T —RIVRIF AR T level-1 2
.,

4.2.5.2 LDPTE
84830 Idpte ri, seq

LDPTE $84 F T 75 84 71 1 [ i 72 Hh 7L R ) 5 7]
LDPTE & 4 " 1 52 B #4 seq F T 48 78 U5 9] A9 20 U382 & 2000 o U5 1) 1 0 0T B 25 SR 0 5 N
CSR.TLBRELOO, 1/j[7] &1 %% 71 By 45 546 4% 5 N CSR.TLBRELO1 .
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USRI AR AE A o HSR 61002 0, REILRY rj YA AL PTE I8— R A ZEE W B s a1k . X iy
L T 4T LDPTE 454, 2xRIEY4ATALHM 1) TLB B bEV W) PTE 0013, HUAl TUR IV H 5N B (1
CSR H,
QNS AT AR o M EB6102 1, RUTME o FRIAA R — A KT (HugePage ) TURI, MIEHLT,
PR o (M4 B3I —E A n, ARE R — AR n RIURI K TR, 410 H 754238 1
HH PRI 2 A0 i e 25 1 T 3R A 5 5N BT R CSR H

4.2.6 HE3IES

4.2.6.1 ERTN
{20 ertn

ERTN 454 F T M5l M b PR (1]

WS FT AL BR8] 41t Debug 155, F+ CSR.DBG H1#) DS il 0, [FHf k4% I CSR.DERA JiT£7 780 ik
AT H A

USRI AL FR 451 1 J2 Debug 91 4 2 SR EBIAE R IS xS S PPLV . PIE. PWE 285 BB 2
CSR.CRMD 1, [R]if Bkt 2451 41 B s 7 fr) 3 [m] i bl b T4 E A

R AT AL (1 S & Error 2851046, H14M%HR () PPLV . PIE 1 PWE {5 23K T CSRMERRCTL, 4
XF IR B hE >R 5 CSRMERRERA, BRI Z 41, Error 28451 4MA EH CSRMERRCTL H1ff) PDA. PPG.
PDCAF. PDCAM {5 & 5§ %] CSR.CRMD .

WL FT AL 4 TLB EAEBIAh, BiI5hxf R PPLV . PIE Al PWE {5 /2% H T- CSR.TLBRSAVE, #i
HPXE LR B HHE R H T CSR.TLBRERA, FRitbz 4h, 822 CSR.CRMD (¥ DA fiij§ 0. PG i 1,

AR AT AL 51 S AN J& Debug Bl 51 . Error 28451 51 TLB FAEFI 41, AE4 1485 B () PPLV . PIE il PWE
52K H T CSR.PRMD, BIAMXER iR [ kSR H T CSR.ERA,

W4T ERTN $548F, 40 CSR.ILLBCTL H1f) KLO fAN%EF 1, MK LLbit B 0, 750 LLbit AMZ 2,

4.2.6.2DBCL
845k dbcl code

AT DBCL 454 37 Bl ik N 2

4.2.6.3IDLE

B2k idle level

ST IDLE #5405, ALFEBR DA U NSRS, L FEEoh I s (., WA AR Ao
WSS, ASRER RIS — A4 42 IDLE 2 R0 — At 4 .
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5 FiEETE

5.1 3t 23 5)

WA HE 23 [ G A . O~2PALEN-

£ LA32 244N, PALEN Bt B2 — ANt 36 MIEREL, sl vee HERRE, W EICh 32,
7E LA64 3444, PALEN Fi B — AN 60 HIEBEEL, Sl vhoE H BRI 1E

RS T LUl CPUCFG 32U EC B 0x1 ) PALEN KA 2 PALEN A HAK(E,

5.2 REfl itk %2 8] 5 3t HEER AR

A A Bk s R 2R M PR . X PLVO kUi, LA32 490 F it ik 25 (8] K/ hy 232

T, LA64 B8 N LML 2= [ /Ny 2 745 o AR T~ LA64 ZEkeiit, 2% 575 /N 0 g ALt 41k 2 [ O
AHBRAER, LN AATE— Sl U bk 00 25T o Ak R AL 41k 23 ) 5 s bk B A U A oG, #2 R
e 5 G 1k SR B S S SCEAT A 4

Tt BRI MMU SR e S BE B 2 B Bt ik 0 R R L ot 1 e =X

24 CSR.CRMD ) DA=1 H PG=0 i}, AbFEZAZE) MMU &b T E R X, 7EX P s =0
Py EE R ER A B T A O [PALEN-1:01067 (A 240 0), BRAERARSH R T H e e &k
SEHO BRI o T LA B BN DL bk 2 (AR e Bk . AL IR AT 45 R HE N B bk A
o

24 CSR.CRMD HJ DA=0 H PG=1 i}, ACHZHZA MMU 4b Tl S sth ik B AR 20 B SL93 ok B 42k 5
Mot FHIRAE S (AR B ”) AT RS B R (fRTFR USRI ) BiRR. B
BRI SeF HRE 5 4% B B WU AT R, TOVE T 5 AR R DUR M B B T . A G LR
SR TEA U TS B 5.2.1 TN, AR TURBUETER U TEAM U NEE 5.4 TTNE . X B E A LA64

BFTR, R ORGSR, DU bk 23 (8] S VA PR 40 B - 595 0L b ik 9 [63: VALEN] A 44 25 5
[VALEN-11f24H A, BI[VALEN-1]1Z BRI BT A LR AT SR, SNPRH kbt (ADE) 15, SAmfEE
B, A R A TIX R b R A A

5.2.1 B gt EiEERN

AL PR ERAZ ) MMU AL T B S s A S, 3 v DA ok Fe e TG B 2 L) 5 B0 S b ik 1) B
OFo BERMGTECE A R RE A YA, AT ] [ T HUE A load/store 4, R AN A T
load/store #1E .

KRG E IS B E CSR.DMWO~CSR.DMW3 A f7-#is K 73 7 15 B DU BB e v 1, B2 LI BR T
HudE S LS B4, T ARG E % o I AEMREE R AL S 0 R ol A, DA S R bk 98 FE A% 6 11 B U7 AR 4R 1 A2 6
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TE LA64 ZER N, R — AN ELAEWUN T B B 11 0] DABC T — A 2PALEN 45 [ 5 K/ R AU ks ] o 24 g it
b R AN O B WG RO B, OB b B S T R bk 0 [PALEN- 1:0107 o i o 1 J 7 7 22 -
e HE e 4 7 ([63:60107 ) SCE B 137 47 #5 H () VSEG UM%, H YRR S 7 1400 B 1t e
o

MR, 7E PALEN 56T 48 500 T, L DMWO AL & > 0x9000000000000011, F4 7 PLVO
2R, 0x9000000000000000 ~ 0x9000FFFFFFFFFFFF JX B R A7 T B S AE N R A1k 1 i bk 25 1), Bt
Wt 24 B b 1% [1] 0xO ~ OXFFFFFFFFFFFF L, HAE#5 ) 2880 & — S 47 0 .

TE LA32 BN, BF— A B AW ECE 3 0] DABC B — A 22 27 [ 2 K/ Dl ik 25 ] . 4 i b ik
iy T BN R B I B IR, H b SR TR (2801 AL PF 4 AR U B 1 TG
PR LS AL, A b BRI 2 R AR 3 067 ([31:2910 ) SHCHE B a7 Arde TN [31:2914H% , H4
AR AN S R AE VI B 1 P e e /r

R, EE DMWO FCE 2 0x80000011, B4 7E PLVO 4% I, 0x80000000 ~ 0x9FFFFFFF jX E
HE A e S 2 0 EE 3 hik 45 (] 0xO ~ Ox1FFFFFFF |, H A7 515 [n) 882 — 80l A7

5.2.2LA64 AT RY 32 (it iR=\

4 LA32 4245 R B0 e L LA64 ZEFg b H 8 Bz A7y, N T SRBM IS 7455, &
XG4t B Rk B TR R AL B, X LAG4 A N BT B 11 32 {7 kAR 5 . 24 CSR.MISC
H) VA32L1/VA32L2/VA32L3 #i B4 | i, 24776 PLVI/PLV2/PLV3 2 N 8w L 32 it =iE 17,
WEBRE PRI D5 A7 (S MR R DIAE ) ML 32 A R 2 64 2 5 BB AE Ui /7 gt ik, 177 H BL. JIRL
H1PCADD A5 4 20 85 R IR 32 (i 54 R 2 64 (05 15 B B4 R frdeh

5.2.3 LA64 /{4 T RE I SRz

N T AERLE N )& 080 TUR B, LA64 JEtl T4 it 7 —Fh i s bk 45 B =X 0 24 R e A
CSR.RVACFG % ff a1 1) RDVA FLE Jy 1~8 i —ME R, Mg b bk A5 2T RSOl b i A3 28 4
(VALEN-RDVA)IX 4 Z i RAEH . #1401, 75— VALEN=48 FJALPEZE b, X4 RDVA FCE Y 8 I, Skl
F[63:40) (3 75 EIE B [3IML I FT 58

5.3 FFifinE) 3R

WIRTSC 2.1.7 WHTR, S TSR =P GE v n 2R AL, 00l . — 3054 ( Coherent Cached, fA]
PECC). 5JFAEZeAF ( Strongly-ordered UnCached, f&#K SUC ) F55/7dE42 47 ( Weakly-ordered UnCached,
fA#x WUC ),

AL EEA% MMU Ab T A B, A B 10 A6 177 [ 268 Y CSR.CRMD.DATF k&, Fif
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4 load/store #1E A% 17 M) 24 B CSR.CRMD.DATM 38 1k & .

e FE A% MMU 20T et hb B AR ST, 76 1 ) 28 L 8 22 40 R R R AR O o G R B B load/store
BAER ML A A BRI B B 1 b, I8 4% U4 B load/store $AE 1) £7 6 17 [ 26780 F G B 1% 8 1 1)
CSR ZF {77 I MAT S k52 o AR ERFE B load/store L AE I IT 73 58 ML, 84 HLAF 41 o) 26080 |l T 3%
T () MAT 32

TR TERFIE LT, AEAEVT R RA s HIME I e SCRARIRY, ¥2 . 0— T AREE, 1—Fn%
ff, 2—89FdRSAE, 3—1RH,

5.4 IRMRSFHEEE

MR USRS, B T VR AR BN IR L Ak 2 A, HORETA Gk AR A L TR
WG 58 B S LR 45 . TLB VR ARBE 2% v A7 T8 R P TURAG B — DRI B A7, T i S5 3t -
PRI AR A load/store #4F (4 RE S B e it 72

5.4.1TLB B4R %R

T SHEAT TLB 43 AP E 7, — AN BT A R U U1 K/ [R] A9 B — 51 K/ TLB ( Singular-Page-Size
TLB, fFK STLB), 5/ SCHFAN [FZR I TR/ ] LUAS [F] ) 2 5 50K/ TLB ( Multiple-Page-Size TLB,
fAIFX MTLB ),

TUK/NE STLB AL & 1) TR /MR B TUR IR 5 3E N MTLB, B SEILIE , A HYE AR o

TERE Sk Fe 45t #E v, STLB A1 MTLB [F]if g4k, AHRNM, K75 CRUEA 2> B MTLB A1 STLB [A]
Bf i P IO, A AL SR ERAT A AT AL

MTLB k] &AHECE R M AHLUE L, STLB R Z BAMEHHLUE R, XT STLB, 4nifHAy 2NPEx
4, HECEMTTRNN 2P F45, IS A6E (A i) STLB Ryt fErh, &% i bk () [PS+INDEX:PS+11{1/E NER
SHE KI5 B85 B .

5.4.2 TLB IR

STLB f1 MTLB ()£ W% A I A 5, XHULTET MTLB FAR I & T0K/ME &, 1 STLB [K2h
2[R —TUR/NAT A TLB R AR EEE AR TUA/MEE . X T STLB K, H AR TR I 7T/
J& i RS AERC B AE CSR.STLBPS 277251 PS 15,

f—/> TLB R RNE 5 1 R, WEHAES: B R B IRE 57
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| VPPN PS G ASID E |
| PPNO [rpLvo| PLVO | MATO [Nxo]nrRd| DO [vo|
| PPN1 [rpLva| PLva | maT1 [Nxafnraf D1 [va]

88

B 5 1 TLB FIEX

TLB R ) E #55B o 45 -

K2
X4

R
L

R
L

K2
X4

K2
X4

FAERLE), 1 HEE, A 1 FRRATFE TLB RIHES, nf LS5 AH LR,

HidkZ= AR IR (ASID), 10 ok, Hhb2S[aIAR R T IX 50 AN [E BERE 0 [ R M, kS ERE )
G 2 A TLB Frits R PERe B . #1E R G A BERE ) BCHE— 1 ASID, TLB 7EHE(T &4k
BPRR T HEXT b B — 84, T E LA ASID (55,

RRMRENLG), 1 HRF. Mzl 1B, EHEIREEST ASID 216 S &, YR ERSHE
TEPT A ERR (A L 52 /] — A b sy, ] AR TLB JURIHP ) G AL 1.

TUR/NPS), 6 HuiE, XFE MTLB il L, HI 48 8 % DU I AR O TUR /D . BB S TR/ 2
HIRAER. BIXHT 16KB K/NI T, PS=14,

REXL TS (VPPN), (VALEN-13) bR, TEIE A, B — A TUR IR T AH AT Y — A 2 AH 41 0T
RAZE, ATl TLB TURIH AR TS 1R RGBT 2 N, BV DTS I SR A 75 B A
JUCAE TLB 1, &4k TLB I 7E AR B 2 4% i 005 0 B AR P JE b % 2 U S UL A 05 T i 4 28
AR R

LIV BL AR AF A — M T BT TR B ARG R, B D IR E R A

R
L

K2
X4

K2
X4

K2
L X4

K2

K2
X4

K2
X4

R
<

BRALNV), 1IHEF. 1 RIPZTURIUE G 20 A Ui i,

JIEBZ(D), 1 EEHE, 1 3R 1% USRI AT R L b kS 9 2 AR

ARAEEALNR), 1 S, A 1 RN Z TR IFAE bk 25 7] AR VAT load B1E . &% 1 E
SUAE LAG4 22K T

AHTHATALNX), 1 HFF. 1 RRiZ TR IATTE Ik s (8] AN o VR HAT BR #RAE o 4 IO E
MAE LA64 BER R

FA#E VIR B (MAT), 2 FURr . 420 P 75 1% DUR T 7E bk 2= [a) B D7 P 8 AR AR DT T R . &K

EEMAES X 5.3 11,

FAALEZR (PLV ), 2 HFF. 1 DURTIR R A RASE S, 24 RPLV=0 B, 1% TURI ] DABEATATREAL
ST PLV WIFE/FVIIA]; 24 RPLV=1 B, X TR 0] DA R SRR SE T PLV FE 7 Vi lH]
ZRRFFRGERAERE (RPLV ), 1 HURF . TURIUE A RFAL S R AR P V7 (Rl (50 . 162 E
B PLV N ZFERIAUE LAE LA64 BT

YIBEU15(PPN), (PALEN-12)Eb4F, 400K/ ART 4KB BB, TLB H BT 78 PPN HJ[PS-1:12]
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5.4.3 TLB B &3

Je 558  TLB B PRI B P07 ) AR o AEARZU G 1.0x lA, TLB HHLPL K TLB 5N A7
GUR Z 8] (0 — B 4 75 4 Bl E 32 2 58

5.4.3.1 TLB #XH4I5b

TLB 47 i St bk 46 b %2 f B 1 2h 52 i, (R Y TLB A UCECI, sl KA DLRC(H TR ITUE AL
sl ARIRE, R E AR BISN, SCHEE RGNS T IRERT, BT, X TLB N
BEATHEY, SRR F AT SRR S #oT . S b 5 TLB & HAH I /M -

K2
X4

K2
X4

K2
X4

K2

K2
X4

K2
X4

K2
X4

K2

TLB HEIAGIS: Y7 RN L IETE TLB rh A A VCECIT, b & %4150, G0 & Sk
47 TLB B TAE, B MBA ML B AN BhSE 9 F T 4E3 61 M B 1 CSR BL K — B BSr iy
TLB Vil [1 CSR, REURE LGS S VEAEHE B AR AL BRI R 4 ik & . TLB H AR S BEs N 1Y [
I, f#{2 E 3Pk CSR.CRMD [ DA ‘24 1, PG &40, B EZhHEN BB, M
% TLB HIFHEGISMEPERR 7 5 & iUk TLB HIHEI SN, R GISN B TR R A SRR . AT IX
4y TLB A 4hFE N 5 P A ¥ CSR A1HE 4 S Al A ) CSR, TLB HE IR b N\ 1 [E] i, i
Fi£ 2> H 5% CSR.TLBRERA.ISTLBR {7 % 1,

load AETLICRLBI A1 - load FEVER HEHLIEAE TLB Hr 4k F 7 ULHECI(E E DUAC TR I V=0, Kifit &
TN

store FEA/E LIRS - store BAE 1 REHAEAE TLB A4k 2 1 VLA IH(E 2 VTEL TR I V=0, Kifih
ZAAk

BB PRAE UL A BG4 AE 0 i btk 78 TLB w6 31 1 VLI E & DL C TR I V=0, Bl %
ZAAk

TURRBUERAS G IGIAL . VifF B R hE7E TLB Hr 4R 3] 7 ULEC H V=1 B30, (ER Vi Ta] A 4EA 45
RAGH, BARAZBIIN o FALGFERA G IR Ny, 1Z TR RPLV=0 H CSR.CRMD.PLV {4 K
FREIFH PLV; B0 %R RPLV=1 H CSR.CRMD.PLV % TR+ ) PLV,
TSI AL store HEAERMEHIIEE TLB H4R 2 TUCES, H v=1, HARBGERA M, (A2 1%
RIH) D iR 0, K& i%51 51

TURTIEAI AL . load #EAERYREHLEEAE TLB 4881 TICED, H v=1, HFEREREMI, (H21%
TURI NR A0 1, Ffib & %61 5b

TARTTHATHI SN BURIRMEN B bEAE TLB 43 TILEC, H v=1, HFREREMMAm, B2
FUURI) NX o 1, Bk iz 5b,

5.4.3.2 TLB 8<%
TLB #5CHIHE 4 1 B3 ekt TLB 84k, 1. 5. TR lE, H 8T TLB M3, s — 8k
e, BRI @ UESEARTFM 4.2.4 3581 4.2.5 IR A,

89

| REHREEARGBERAR

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY kﬁ%m?%%&ﬂﬂ- %_.: %ﬁﬂi;’ﬁm
5.4.3.3 TLB #8%# CSR
TLB #H5< [ CSR M8 e R By =2, F—H T4k TLB HIEFI4MEN N TLB 28 B, %
FBH T RET, % =250 T TLB B4,

% BADV

% TLBEHI

% TLBELOO
% TLBELOI
% TLBIDX

% ASID

& STLBPS
s

% PGDL

% PGDH

% PGD

¢ PWCL

¢ PWCH
CHE SRR

& TLBRENTRY
& TLBRERA
& TLBRBADV
% TLBREHI
% TLBRELOO
% TLBRELOI
% TLBRPRMD
% TLBRSAVE
FIRE CSR FFf#dr 5 TLB 2L BT, 1S3 7.4 74 & CSR WiFHE Lo

5.4.3.4 TLB B9#1i54
Te B SR VFANSEL TLB BIBE w464k, b3 20 BOR 3k -l i $h 4T “INVTLB 0, 0, r0” 3K 58 illiX — )

o>
(3]ay
o

5.4.4 &F TLB Rt i 2
BCE LT TLB k471 i 52 Hh -5 e R A TR . F T8 BAGH G 2 A 28 19 56 5 STLB J5 2 MTLB
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W FRCAAGIR T, AL A (4 SE LA ] DL [E]BS % STLB A1 MTLB #E47 £ 4K
# va: PRI HbE
mem_type: Vi{AHfEIIY, FETCH RHEAE, LOAD & load #:fF, STORE /& store #fF
plv: YRiFAUES,, W CSR.CRMD.PLV i
pa: $HitiG PRt
mat: FRIGTREIAAE V) IR
VALEN: [ HbhEAS R0 5L
PALEN: $PRHubE A5 R0 2L
STLB[I[]: STLBINI[M1#%7s STLB % N i3 M Jii
STLB_WAY: STLB %
STLB_INDEX: STLB 5 —J4150W 2 (W aHRE, B4 2STLB_INDEX 41
MTLB[]: MTLB[N]#7s MTLB 4% N i
MTLB_ENTRIES: MTLB [#)35i %

H O OB O OB O BT R ¥ OB R

# #4k STLB
stlb_found = 0
stlb_ps = CSR.STLBPS.PS
stlb_idx = va[stlb_ps+STLB_INDEX-1:stlb_ps]
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
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else

# Bl Zyitvh, APLEHET T AR AHIE

# 4k MTLB
mtlb_found = 0
for i in range (MTLB_ENTRIES)
if (MTLB[i].E==1) and
((MTLB[i].G==1) or (MTLB[i].ASID==CSR.ASID.ASID)) and
(MTLB[i] .VPPN[VALEN-1:MTLB[i] .PS+1]==va[VALEN-1: MTLB[i] .PS+11])
if (mtlb_found==0)
mtlb_found =1
mfound_ps = MTLB[i].PS
if (va[mfound_ps]==0)
mfound_v = MTLB[1i].VO
mfound_d = MTLB[i].DO
mfound_nr = MTLB[i] .NRO
mfound_nx = MTLB[1i] .NXO0
mfound_mat = MTLB[1i] .MATO
mfound_plv = MTLB[i] .PLVO
mfound_rplv = MTLB[i].RPLVO
mfound_ppn = MTLB[i] .PPNO
else
mfound_v = MTLB[i].V1
mfound_d = MTLB[i].D1
mfound_nr = MTLB[i] .NR1
mfound_nx = MTLB[1i] .NX1
mfound_mat = MTLB[1i].MAT1
mfound_plv = MTLB[i] .PLV1
mfound_rplv = MTLB[i].RPLV1
mfound_ppn = MTLB[i] .PPN1

else:

#BLZhidr T, APLERIS I TSR AT E

if (stlb_found==1) and (mtlb_found==1)

#BLZhidr T, JePLERIS I TSR A0 E
elif (stlb_found==1)

found_v = sfound_v

found_d = sfound_d

found_nr = sfound_nr

found_nx = sfound_nx

found_mat = sfound_mat

found_plv = sfound_plv

found_rplv = sfound_rplv
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found_ppn = sfound_ppn

found_ps = stlb_ps
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) #HE TLB =AM

if (found_v==0)

case mem_type :

FETCH : SignalException (PIF) 2 AVE S (R s G LTI
LOAD : SignalException (PIL) #it load 11 v I BIHb
STORE : SignalException (PIS) # store $RIVE TCBIID
elif (mem_type==FETCH) and (found_nx==1)
SignalException (PNX) #HR A nf P l5 b
elif ((found_rplv==0) and (plv > found_plv)) or
((found_rplv==1) and (plv!= found_plv))
SignalException (PPI) #R TR A B BB b
elif (mem_type==LOAD) and (found_nr==1)
SignalException (PNR) # YA Lo b
elif (mem_type==STORE) and (found_d==0)
and ((plv==3) or (CSR.MISC[16+plv]==0)) : #%IL5RFBEDREAITE
SignalException (PME) #A v S b

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

5.4.5 IRBHII RS ROTRGH

TGt /& {# H LDDIR F1 LDPTE $& 4 S5 B 4K {4 71 338 [ 38 2 R vi 3Rl )7, H T SEH7e i 2 T R 4540
E—FER, iRl 5- 2 Fwo
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— Dir4_base — Dir3_base — Dir2_base r— Dirl_base — PTbase
[€Dir4_width¥| | Dir3_width [ [€—Dir2_width—»4——Dirl width—P&¢——PTwidth—»
TLBERT B4 ezl | | Bwomsl | Bems TERS)
RSt : I I I
\
\
CSR.PGDH —_ v
3 PGD l

| |

| |

t |

| |

CSR.PGDL | I
S |

|

|

|

|
|
|
|
|
|
|
T
|
|
|
|
N

Bx4

B3%3

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

TRR
B2 (B1Em)

Bx1

B 5 2 RREHIEMIIFHSRAREH
Wk [ LR 5 102 H 53%( 42 J7) H 5%, Global Directory )54l PGD 5 AR bk £ 16 iz Mk (14 55 (PALEN-1)
PLRE . 24%0N 0 B, PGD 5k H T CSR.PGDL; 41%fily 1 B}, PGD >k H T CSR.PGDH, *4iX &M G
ANTUR L5149 (PALEN-1) LAY
R H IR TR I AR i R S & A CSR.PWCL #1 CSR.PWCH
Joie /2 H LDDIR M1 LDPTE 454 BEAT U1 [y ik & 8 R (R R4 T TR0 [y, R GEIR A 7 EEAL R an T
% 2 UE TR I,

FA T IRIE R :
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
RI TR K
63 62 61 PALEN-1 log,PageSize 12 8§ 7 6 54 32 1 0
RPLV |NX|NR PA[PALEN-1:log,PageSize] G W| P |H|MAT|PLV D |V

R TR IR A S, ORI RN AR BT RIS U EZDCOAR : (1) HRTE 6
B RTUR IR EN H, N 1 FRIL Y B ISR AT — AN R TURTUE s (2) FA T iR I
1 G (LAESR 6 i, TR TUTERI) G AAAES 12 1,

R R X A B E R EL AL, F B LDDIR. LDPTE $54 56 (4 71 3% 3 17328 55 1 5 21
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b viRmiE X E L P M W AN SRR B TR B A, PLAOZTR S, X E(E
EEARANENS TLB £Iid, 8T 003 i AL B F2

Hi T~ TLB RICR F XTI A 25, R TR I DRI (A — T ), i D3R B JE 8 R B
(1] LDPTE 484 2B AR 45 K 0 19 TR IUE 2 B shiF 70 A ROT AR I TUR WU N TLB . filln, Frife
TR/ 16KB, MG 25— 2% K 0T B K /N Dl 32MB,, 50 01 3656 [ i B2 4047 52 “LDPTE rj, 0” #i1 “LDPTE
1,17 645, TLB FHBEANPA 16MB TUR/NMATURI, RO TE R T 1,

(K 97E TLB HAEI 4 (TLBR ) ALFRiEFE bt kit 2 b T B e ik B, TP PGD DA S A A7

DU H S350 b BT B s kb AU P B A

SRR ARGFRAS
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6 flIr5 i

6.1 R

6.1.1 FRpTeRY

TR T ) R 2P T E R, AN B S R T SR 13 AN Pk, AR 1 AR
(IP1), 1/~@rfasrblbr (TD), |-AMPEREIRITHEGH P (PMI), 8 AMEF W (HWIO~HWI7), 2 A4
Wr (SWIO~SWIL ), FrA MLk Wit s P b by, HLER 2 s v T 2

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 E A B A . YR AR E N AR BT B 4 O (AR, %R BT
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 .

PEREVHECAR i W00 T BT Ok B TR N VR RE T AR o AR W AR TS PR RE T RS T EL
E 163100 1 BF, % b BT 4 bl B RS . B RS S 00 1 BB T B0 v BT B A PR AR A OR M I A
CSR.ESTAT.IS[1011v. Vi5BRPERE VAR H b BB 75 BORE 51 & v T I AN P R T T B AR 1 BB (63100 8 0, B
KPR PERETH RS I T T e

il e T T RR 1 T AL B AR A A, R SR YR A A T 5 . 8 N Hh BT HWI[7:01 8 4k
PR R AEIC FAE CSR.ESTAT.IS[9:2]1i% .

B T IR IROR T AL FR RS A ER, BB T CSR 454 % CSR.ESTAT.IS[1:015 1 NI & &4 dir, 5

0 Y B BT o

FHIHT7E CSR.ESTAT.IS 387 ic % 2 B 1 R 5B th PR N 815 (Int Number ), SWIO [/ W52 0,
SWIN R 556+ 1, - , IPT BT 55T 12,
6.1.2 FREf{i SR

[ — B 1] Z2 A Fp By (4 ] 1SR FH ] 58 P S g 3 biLal, b Sk e S s . AL TPT AR e s
TIIRZ, , SWIO B e itk

6.1.3 FETAQ

Fp BT 4 A EE AR R AR B48 A b LS U A — R SRR T AR TR, R e T N T B R A S 1 45 A
NP, A 8 AN TR FNE S E 6.2.1 TN A, TEMNTWHE, FEITFFEANO
TR, AR R 2SR S S0 64, B 0 S SWI0 XM AN S 64, 15 HE SWIT
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XL A5 02 65, weeee , LA ZEHE

6.1.4 {3 SR RE{E AL B R TRV LIRS F2

Fr IR & R IR S S AL BE 2SR AE S CSR.ESTATLIS 3, X 88 ( B 5 8 il & 7E CSR.ECFG.LIE
b B SR AR P B AR (S SR AL S, R3] A 13 AP int_vec, 23 CSR.CRMD.IE=1 H. int_vec /44 0
W, ALFRERA AT T S ) i, TRABATIFE At Pt — k484, B HEAR I B R R 1 b
—hWr 4,

Bl i AL 3R A R Y AL PR A B S i ] S AR BRI R —HE, TE2E 6.2.3 TN,

6.2 filsh

6.2.18I5h\ A

TLB HEIHFI SN A T12K B T CSR.TLBRENTRY

PLE IR GBI SN N 1€ B T CSR MERRENTRY ,

B IR PR b 2 SN BI AN O A AN, NIRRT | TR MR R X
R S (A g

PTG SN DN O TS5 AE R, #4285 T CSR.EENTRY,

3@ 4N R F% i CSR.ECFG.VS R4S (ecode ) 3[R HeiE . 4 CSR.ECFG.VS=0 i, frfg il
BIAMON I RASAR A, SRR 75 B R i CSR.ESTAT " H Ecode. 1S 3815 B FIWT AR BB SR 2670, 4
CSR.ECFG.VS =0 B}, #5514 N S 55 T 2(CSRECFGVS2) o ecode, FXMF LR IE 157 CSR.ESTAT
AN RAL, BrebgTAh, A IEGISME ecode 1HIE WL 7- 8 17 Ecode £2; H1MTHY ecode J2& H i 50 L
64,

HTBIAMNRNA TS “Pfiol” EmFSE, 4 CSR.EECFG.VS =0 B, HU7E B il b N 10 FE bk
T B OR AT 1T RE A I B2 (E A0S 2380 HE N T B AIAR (S BT % 7 A 30 FF0f 5% 25 i

6.2.2 HI9MEFESR

BISMIESE BB P A FEA TN . Ho—, s fesegim To05h; H=, X615k, HuE b Bo ti 6
Lo, WEIFBOASIN Bt e gk, SATRT BOREM H AL S 2R IR Z o

X BCRET BAS I H 615k B Watch $IAMESs s, BURBIEEEGISMESE iRk 2z, B4k TLB A
KEIIMES IR 2, BURFIHLA R R B IME e Ik

RS BT BTSN IS B e, B R B B RS 2

PATH BAX V5 A7 48 4 BRI i e 2 R 5, AR S M m SRR U - stk A5 1 S (ADE) > BER Mk
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X5 B VT A7 AR 4 PRIk AN X 55 1 7 A= 5 3 ik X 5555 1 S (ALE) > 10 5t 495G #4541 4N (BCE) > TLB AH 5% 1Y
B4 > FSVEHBIEAEXS 5 815 F745 4 DRt ik B AN [] A 377 1] 288 2R Py 79 A I 72 A= )k ke 5% 491 41
(ALE), Aid, XHEANMTFHERA G — T, BT ZoRMIER ST 452, AR EAE AR SR
TR0 TR B T P A IR PEAS R B D7 1m) DX, B4 A 2RAZ4R 2 AEAR Ik B 76 15 [ DX 3809 96 /2. ADE #1815
&M, M2ZAR 2 A ADE Bil5h, E5, WRazah (A m bk fir £E 175 10] DX A 96 &2 ADE 195 2% 11,
B2 %454 & ALE #5MEE ADE 51 5h.

6.2.3 FiEHIIMEMHLIBBEAITIE

ANTR] B S A A, AL BE S (A E AL BR A AT BEAEAE — L4 R X B BT A A A e A
REFR R AT HIA
4 fih & A AN, AL FRERAE R S T AN N R
% ¥ CSR.CRMD [#J PLV. IE %5f7%| CSR.PRMD [{J PPLV. PIE #', X/5% CSR.CRMD [{J PLV &
N0, IEHENO;
& XFFSCHF Watch ThEERYSEEL, 36 B0 CSR.CRMD ) WE 77 %] CSR.PRMD (1) PWE 1, R J5 ¥
CSR.CRMD ] WE # 4 0;
& Bl & B ANE A PC H1C %% CSR.ERA 7,
& BREERIBI AP TIAL S,
AT ERTN 54 M B ST IR [, b B2 4 22 58 B N HR A -
%} CSR.PRMD H'1#J PPLV. PIE i %% #| CSR.CRMD i) PLV. IE ;
& W 3CF Watch THAERYSEHEL, ILE2K CSR.PRMD () PWE {E 1% & %] CSR.CRMD [ WE H1;
% Bk¥F] CSR.ERA Jric sk iyihhl b HUds
FEXT EIRREARSEIL, AT S AL BRI R A v an SR 7 2T A rh B, AR A7 CSR.PRMD H'#) PPLV .
PIE %155, JFEBISNRERT, KA fRAF 15 B E ] CSR.PRMD H,

6.2.4 TLB EIRHIIMEH B IBIT T2

Mgl TLB BIEGISM, AbFR 2025 EA T4 #R0E -

% % CSR.CRMD [#] PLV. IE %}/ 4# %] CSR.TLBRPRMD [#] PPLV. PIE ', 4RJ5# CSR.CRMD [#]
PLV E40, IEE N0, DAE N1, PGHEHNO;

& X SHE Watch ThEEMSEEL, 3£ 2% CSR.CRMD 1) WE 77 %] CSR.TLBRPRMD ] PWE 1, #XJ5
% CSR.CRMD ) WE &4 0;

& Bl A5 b E A1 PC [GRLEN-1:2]1 ic 5% £ CSR.TLBRERA 1] ERA 1+, ¥ CSR.TLBRERA

{24 Bound KR AN A S
7B AMERIE TR A A, HARTTA TR A K e AR ME— B TLB A 5h, (5 AM IR T 776 4 1T AE IR 6 0t SO AT 3549 S A e
b, SO TUAS AT SIS T TUE B A ik
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K2
X4

K2
L X4

i) IsSTLBR &M 1;

B ful R A2 AN U5 A7 RE AR (4n SRR U fil & B N2 PC ) 2363 CSR.TLBRBADV 1, 4 i il
3 [PALEN-1:13117 12 5% #] CSR.TLBREHI ] VPPN 1 ;

Bk | CSR.TLBRENTTRY Frfic & 194514k N TAb KU

HEAFHAAT ERTN 454 M TLB BIRGISMRAT R B, ARPRZFECF 2 58 plean T #0E :

b3
oo
b3
b3

K2

¥ CSR.TLBRPRMD H'f#] PPLV. PIE {f#% & #| CSR.CRMD ] PLV. IE *;

XtF- 324 Watch ZHEE [ SZIL, A E2E CSR.TLBRPRMD () PWE {E 1% & #] CSR.CRMD [f) WE 1
¥ CSR.CRMD ) DA 0, PG &N 1;

¥ CSR.TLBRERA [¥J ISTLBR # 4 0;

Bk | CSR.TLBRERA FiTic sk bk AL HUE

6.2.5 HlAEsHiR BISMEH BT T2

LA DRI SN, AL BEARRE(F 2 BEAT AR R R A -

K2
L X4

K2

K2
X4
K2
L X4

K2
X4

K2
X4

¥ CSR.CRMD [#J PLV. IE. DA. PG. DATF. DATM %3747 %| CSR.MERRCTL ] PPLV. PIE,
PDA. PPG. PDATF. PDATM ', #RJ5¥ CSR.CRMD [fJ PLV &4 0, IE N 0, DA &N 1, PG
B N0, DATF 5 0, DATM &4 0;

Xt % FF Watch hEER L, 2 CSR.CRMD (1) WE 75| CSR.MERRCTL ] PWE ', R/5¥
CSR.CRMD ] WE 4 0;

W fish & 451 b4 4 1) PC id5% %] CSR. MERRERA 1

% CSR.MERRCTL ) IsMERR . & 4 1;

WA 56 1y B AR A 15 832 3£ 3 CSR.MERRINFO1 i1 CSR.MERRINFO?2 H7;

BkF% %] CSR.MERRENTRY FiC & 14 78 N H AL Hds o

HEAFAT ERTN $54 ML R B AN TR B, A PEas i 0F 22 58 U #4E :

K2
X4

K2
K2
X4

K2
X4

% CSR.MERRCTL H'[#J PPLV. PIE. PDA. PPG. PDATF. PDATM {f % & #| CSR.CRMD [#] PLV .
IE. DA, PG. DATF, DATM H;

Xt % Watch THEERYSZHL, 22K CSR.MERRCTL () PWE {1% & %] CSR.CRMD #J WE ;
¥ CSR.MERRCTL [J IsMERR i # 4 0;

BkF% %] CSR.MERRERA FIric s ) otk 4b i ds o

6.3 81

B AL PRSP T A R, B E TR ERPIRAS . X BB A B LS AP RS B E X
BTG — 24841 PC & 0x1C000000, H T8 A7344 )5 MMU — E 40 T B - B i s, Tl
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AL 5 AT 88— 4546 4 i Bt HE 2 0x1C000000,
B E, LTSRS TERNER:

N

s

101

b3
oo
b3
b3
oo
b3
b3
23
b3
b3
23
b3
3
23

<

K2
X4

CSR.CRMD #j PLV=0, IE=0, DA=1, PG=0, DATF=0, DATM=0, WE=0;
CSR.EUEN ffJ FPUen, VPUen. XVPUen. BTUen ¥}J4 0;
CSR.MISC H i i A7 n] L & A2 45 0;

CSR.ECFG HtJ VS I LIE ¥y 0;

CSR.ESTAT H* IS[1:01#°4 0;

CSR.RVACFG ##] RDVA=0;

CSR.TCFG [#J En=0;

CSR.LLBCTL [fJ KLO=0;

CSR.TLBRERA [#] ISTLBR=0;

CSR.ERRCTL ] IsMERR=0;

JiT A SEBL) CSR.DMW Hiff) PLVO~PLV3 24 0;

Fi 43 58U CSR.PMCFG Hi % EvCode 2 AN BT FTECE A4 0;
JIT A SRR BT % i) CSR T A T E B AL 24R 0

FIT AT S B AHE 4 BT 4% ] CSR 8 T RITTE B A2 4408 05
CSR.DBG H'#] DS=0,

BT ERARER N AL, AR, AR TR RS EE R A E R, RO
PRI AR ZOR FOIRZA B T IS
TLB M1 Cache 7t & (IR 5 BEATRE (R R A7 i SEBLUE , JR AR 1F T DA i Ab P48 S 11 A e & A5 B ok

LTE i 75 e B AT R A

| REHREEARGBERAR
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KOS ETN B—: RN

7 EHARSEFFS

7.1 EHIREHFFR—K

® 7- 1 ERRSEFER—ER

103 |

Hhtik ZR
0x0 LRI R(E R CRMD
0x1 ISR R 2 PRMD
0x2 IR AE EUEN
0x3 AT MISC
Ox4 B 5BCE: ECFG
0x5 BAMRZS ESTAT
0x6 51l 413 ] s ERA
0x7 H S R Hh BADV
0x8 R4 BADI
Oxc AN I RE EENTRY
0x10 TLB %75 TLBIDX
Ox11 TLB K I =L TLBEHI
0x12 TLB RIUKAL 0 TLBELOO
0x13 TLB R IUEAL 1 TLBELO1
0x18 HotIEZE (AR A RF ASID
0x19 I b ik 2 ] 4 Jey H sk ik PGDL
Ox1A P ik 2 ) 4 Ry H sk ik PGDH
0x1B EILIERE SilR PGD
0x1C DU 4% AR 73 PWCL
0x1D TR P e PWCH
0x1E STLB B1 /) STLBPS
Ox1F 27 ok J2 HL 1 i RVACFG
0x20 L SLiETE RSy CPUID
0x21 FAALZIRIC B R 1 PRCFG1
0x22 FAURIREC B S 2 PRCFG2
0x23 AT E 5 8 3 PRCFG3
RASEHHBARRHERLE
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Hitk L
0x30+n (0<n<15) Bl Ay SAVEn
0x40 TE B A% 45 TID
0x41 TE B AR TCFG
0x42 TE I A {E TVAL
0x43 THN g b2 CNTC
Ox44 SE I WA BR TICLR
0x60 LLBit £ LLBCTL
0x80 SEIUAH I 1 IMPCTLI
0x81 SEIUAH I 2 IMPCTL2
0x88 TLB E A Z8 XN L1k TLBRENTRY
0x89 TLB HAE {5 #h 5 1 i ik TLBRBADV
0x8A TLB FEIE SR B Hh b TLBRERA
0x8B TLB H E ] S E 4 TR A7 TLBRSAVE
0x8C TLB HEIEFI SN L IULAL 0 TLBRELOO
0x8D TLB HEIEFISNLIULAL 1 TLBRELO1
0x8E TLB HH ] Sh R I & r TLBREHI
0x8F TLB F G S AR RS 2 TLBRPRMD
0x90 HLEREE R MERRCTL
0x91 MLEEIRERE 1 MERRINFO1
0x92 HLAREIRIEE 2 MERRINFO2
0x93 PLEREERGIIMN i1k MERRENTRY
0x94 HLgREE R S0k [ b 41k MERRERA
0x95 Bl g iR S R R AT MERRSAVE
0x98 RIS CTAG
0x180+n (0<n<3) HAEMPUHTCE & [ n DMWn
0x200+2n (0<n<31) PERE IR AT # n PMCFGn
0x201+2n (0<n<31) PERE IS AL A n PMCNTn
0x300 load/store WA A5 B fA s il MWPC
0x301 load/store M4 A HEMACIRAS MWPS
0x310+8n (0<n<7) load/store J5 4 &% n L 1 MWPnCFG1
0x311+8n (0<n<?7) load/store ¥ & n L 2 MWPnCFG2
0x312+8n (0<n<7) load/store M54 & n L& 3 MWPnCFG3
0x313+8n (0<n<7) load/store Y54 &% n L 4 MWPnCFG4
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LOONGSON TECHNOLOGY u%’ﬁﬁlﬁ%iﬁﬂﬂ %_- gﬂﬂgﬁm
Hitk £
0x380 AR B0 R AR FWPC
0x381 e I B AARS FWPS
0x390+8n (0<n<?7) B IS A n BCEE 1 FWPnCFGI1
0x391+8n (0<n<7) 4B A0 n L 2 FWPnCFG2
0x392+8n (0<n<?7) B LA n BCEE 3 FWPnCFG3
0x393+8n (0<n<7) B A0 n B 4 FWPnCFG4
0x500 P TF A8 DBG
0x501 YA SR ] ik DERA
0x502 TR B R R A DSAVE

7.2 EHIRSHF FER B EIFHE SR

7.2.1#ERM4

TEA T MG G258 T MR o A s e LU 2 A
FNAF VIR B A BEAT A L, Bk PR :

& RW—BPFAIEE, Al 5o BRAEE O B4R i & S BUC S AT SR A E AR, AT
DS NEEE. EHERBOLT, BRSBTS R mERIE, Sz e 5 ANimE. HE,
2 Vs a] ST AR B, s AT, BERERIPI SRS 2 A R, A AT AR
L HES HNEA B

@ R—BMFRE, RASXEHALTEHENE, HAEREEMEIER.

@ RO—HIF RO Lk mai 8] 0, fEJE [ EX (R L 2RI, 2 1 B CSR 55 B i oL o B
WX LI, BEATE B IX S L AT BN 0 {H. X — BRI T BRI ) 5 AR o R T
SCHURYE, ARICIX TR PE R OR E IR BN

* WI—EMHEE 1 A WANXEEE 0 AREE 0, HAEREEMaER. FR, &X
DZJEPE IS B BOA TR, R ROZTC X 2835

5RO L % ST REE

7.2.2LA32 5§ LA64 R T EHFIREFFRAURNFRE

FrB PR B A A AL v, B [E 2 32 1, B 5 ATSEHl & LA32 I8 /& LA64 FHC, X T8 —
TR B 27147 2%, HAE LA64 2884 N4k CSR #5415 [ali, 2R B RTS8 R 2 64 fa HME, B R sE =
32 NEHIME EH S iE R 20 . X T8 R, 2 ORI R HY LA32 A LA64 Z2H4 R I 25

SHRERARBERAR
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7.2.3 KEX RASEUMMIZFIR S FEZRAIGEHR

S CSR 454 V5111 CSR 6 R AR U b R i S , ol R A ML A 2 SR ] S BT
LR ARSI, L S M [ 6 T LU AR08, (RS B B A T 0 M A R A

JUEF B4l CSRWR 8 CSRXCHG 454 5 i HE o 2 Sk SE B A0 25 MR 452 17 20 T P30 AT 2515 3% rd
T T U 2 SN 2 s H P T LB AL BRSBTS B O 9, DU AR
R

7.3 EHIRSHF FH/ERMG| LRI

PR FFAF AR A BT 51U R B b R A SR DT 4B, BRPEIC T N MR D4R & WEAT 1 Ak

7.4 BREFHIRSHFRE

7.4.1 Hp#EX{E8 (CRMD)

A A P B T g A B AR A AT AL O RR AR . AR R TR AE L AL A AE AT Mt I R R A
o
% 7- 2 HAEXEREFEREN

fir 2T %5 ik

HATFA SR . AR IUEILE N 0~3, H 0 RonmFri SR, 3 RnmlllF
FEER

W BIAN, REZISIEE Dy 0, LU N AT S s AL SR 2%

04T ERTN 54 A BISME B 3 [

4R CSR.ERRCTL.IsMERR=1, MIf# ¥ CSR.ERRCTL (1) PPLV S E Pk & FliX B ;
A0, ik CSR.TLBRERA.ISTLBR=1, N {4 CSR.TLBRPRMD HJ PPLV 3 F*/{E &
HHXH;

0, 54K CSR.PRMD [¥) PPLV S {E R & 2lix B,

1:0 PLV RW

ET R, SA R

L AT, RERRAZIEE Y 0, DABSORIG N G BERcrP T, BN IR T e
HHTT R R R, 5 B CHO R Z AL 1.

AT ERTN 54 IS BERE Pk

2 IE RW | 4nR CSR.ERRCTL.IsMERR=1, N1 CSR.ERRCTL ) PIE 381 {H ¥ 2 Fix H
A, Gt CSR.TLBRERA.ISTLBR=1, {1 CSR.TLBRPRMD [ PIE 3k FI{E K &
FliXH;

E0, R CSR.PRMD ) PIE 388018 7% 2 315X B
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fr BF ®E iR

BRI R, SR

Y% TLB AP BRI AS H RIS, SRR E D 1.

AT ERTN 54 MG SM AL FR AL 73k el i

3 DA RW | 4nR CSR.ERRCTL.IsMERR=1, N1 CSR.ERRCTL [J PDA S E K E FiX B ;
0, 45 CSR.TLBRERAISTLBR=1, TR %85 J9 0,

DA Al PG B EEA A BN 00 1801, 0, SR E M THA B 457 AR

W

R b B PR (6 RS, =A%

Y% TLB BB AP BRMLAS ARG ST, BRI E N 0.

04T ERTN 54 A BISME PR 3 [

4 PG RW | 415 CSR.ERRCTL.IsMERR=1, Nf## CSR.ERRCTL ) PPG S {E k& Fix B ;
A0, 404 CSR.TLBRERA.ISTLBR=1, A8 M 1,

PG Al DA PRI A A AN 0. 1801, 0, YRS E L E A A T I 25 RAR
HaE

BRI Ry, B IRAE I A i 0T TR 2R AL

W R ML AR RIS, B PRRZIE A 0,

24T ERTN 48 4 MBI 4hab B F2 7% [, H CSR.ERRCTLIsMERR=1, [Jf# {444
CSR.ERRCTL {#J PDATF G R E FIiX B,

TER FVERAFAE3E TLB SIS N, 28R PG E o 1, HERE [ RPRE DATF S8
Jy0b01, B —EAT S A7 28R,

6:5 DATF RW

FAE R LA, load A1 store FRAE [ £7-fif 1] 27

W R ML RS IRGIS, BE PR ZICE A 0,

2 AT ERTN 48 4 M A4 a0 BEF2 )72 |, H CSR.ERRCTL.IsMERR=1, [UJfJ {44
CSR.ERRCTL [#) PDATM 5k I {E 1R &2 £IixX B,

TER AL B TLB SIAME L T, MR PG B4 1 B, HEFF [RIBSF DATM #
9 0bo1, BP—rgeqrial,

87 DATM RW

B AEERE AL RO, & R R

L AN SN, TERRAZIBIEE Y 0,

AT ERTN 54 IS BERE Pk

9 WE RW | 4nR CSR.ERRCTL.IsMERR=1, M1 CSR.ERRCTL [ PWE 381 {H P 2 FiX H;
A0, 405 CSR.TLBRERA.ISTLBR=1, NIfig {4} CSR.TLBRPRMD ) PWE 5 ¥ {f 1k
HHIXH

T, A EK CSR.PRMD ) PWE S5 5 fE Pk &2 2113 B

31:10 0 RO | fREEEL, R E 0, HIKMEA A HAE,

7.4.2 fi9pEIER(ER (PRMD)

Ml A B AN, A SRR TLB BB AN ZS 55 1= b, B 20K e sk Ab PR 2842 AR AL S5 2%
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G Jmy T RE AT I AL B RE AL DR A7 R B AP AT S B 7 ae b, A B8R [ ik &2 A FE s A% 1 B3
% 7- 3 psrmiRERFEREN

fiL 2F 4] ik

0 ik 5% 450 A, 4 SR b 2 RN & TLB B UG A R BL B8 A R Ah , RE (R 20
CSR.CRMD ' PLV S [H{E g s AEIX AN,

1:0 PPLV RW | MATALBEA 4 M AS & TLB B354 ( CSR.TLBRERA.ISTLBR=0 ) A4S ZHL #5485 IR 451
&b (CSR.ERRCTL.IsMERR=0) Ff, $14T ERTN &4 MBISMEHEFR iR [, 2
BHIX AN 9K 2 £ CSR.CRMD HJ PLV 38,

2 ik 52 450 A, a0 SR b 2 RS & TLB B UG A RO HL 25 A SR Ah R (R 20
CSR.CRMD ' IE 31 [HE 10 AR XAk

2 PIE RW | MArALBEA 4 SN AN & TLB B354 ( CSR.TLBRERA.ISTLBR=0 ) t A5 ZHL #5485 IR 451
&b (CSR.ERRCTL.IsMERR=0) Ff, $14T ERTN #§4 MBISMEEEFR iR [, 2
BRI AN P 5 CSR.CRMD ) TE %,

W ik 52 450 A, 4 SR AR 2 RN & TLB B UG A RN BL B8 A R A, RE (R 20
CSR.CRMD H' WE W IH{EICFAEIX AN,

3 PWE RW | MAraLBEA 4 SN AN & TLB B354 ( CSR.TLBRERA.ISTLBR=0 ) A5 ZH1 #5485 IR 451
&b (CSR.ERRCTL.IsMERR=0) Ff, $14T ERTN #§4 MBISMEEEFR iR [, 2
BIX A E R E #] CSR.CRMD ] WE 1,

31:4 0 RO | f#BA¥, 3ukE 0, HIEREA Rk 2s 2l

7.4.3 Y REFERE (EUEN)

BRELTL R R i S RAVRA AR 465N, BERlTF MBUR 245 . IR R AR 4R 128 S Y RAE 4
BN 256 ] B4 R AR A S B AT A AT AE RS . 2 IX e BRI JC RN, AT X L 4 4
P ful A AR SL R 454 AN T RHEI Ab o B X LR AT L GR A7 B SO S o BB S 3t mT AR A
A F 4 A S B R B D FE A

RT7- 4 TRIBSERFFEREN

fir ZF ] ik
BERVE SR A SRRSO, 2% 0 B, HRAT 3.2 9 TR BEAINE s8R 2 1 2 ik
ERAR A ARIEREGIS (FPD ),
128 {7 [ B4 R4 A BRI 0L, Mi%0A 0 B, BT ——a FTIRMY 128 L &R
BAR il 128 AL &4 R4 & RAEREHIS (SXD ),
256 frf A R A REEEHIAL . M%7 0 B, A T4 ——a FTIRMY 256 (7 &R
a2 Ko fil )k 256 Pl YR TS AR AEREHISh (ASXD ).
CHERI B R A RETE R, M 0 B, AT AR A R AR
AN ik —HERIRIEY AR RIS (BTD)
31:4 0 RO | fREAMH, WRE 0, HIKMA RVFSE HAE.

0 FPE RW

1 SXE RW

2 ASXE RW

3 BTE RW
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7.4.4 2T (MISC)

AR LS T S E AN R T A B A IS AT AT R E RO, AR SIS 32 Aot bk, 2

B RVFIEIERAR MM R AR 2, AR HEARR S5 AG & R TR S fe VA & #
xR 7- 5 RAFEREN

{72 P ®5 iR

0 0 RO | fRBEH, iRE 0, HEMEAN RS HAY,

| VABLL W PLV1 BAER T, EBTFE 32 Mtk tE=, 0—xkMFl, 1—IF 8,
NANAE LAG4 ZEM) RIS | 7F LA32 RSN, %A% S @ RO,
PLV2 RN, BEIFE 32 b, o—ki, 1—IFE.

2 VA32L2 RW
FNALTE LAG4 B F RTS8 LA32 BN R T, 2 E BN RO,
PLV3 BT, EEBTFE 32 Mtk =, 0—kMFl, 1—IF 8,

3 VA3213 RW

EALAAE LAGA 2200 NS, #F LA32 ERFR AR T, A S84 RO,

4 0 RO | fREAHL, Bkl 0, HEMAA VS HAE .

PLV1 R EH T, &E2EH RDTIME 22464, %08 1, PLVI FFAUER T

5 DRDTLI RW

1T RDTIME 2548 AW fil k& 18 A e SE 8 511 71 (TPE ),

PLV2 #5HUE T, 225 RDTIME 28464 . M%7 v 1 I, PLV2 FRALEE N
6 DRDTL2 RW

1T RDTIME 248 4 Ffil % #5 2 H A SR A5 1 71 (IPE ),

PLV3 R EHR T, &E2EH RDTIME 2464, %008 1 1, PLV3 FFAUER T
7 DRDTL3 RW

1T RDTIME 2548 4 #fil % 45 S H A SR S B 71 (IPE ),
8 0 RO | fRBEE, FiRE 0, HEMAEAN RIS HA,

PLVI #AUER N, BE RUFERAEUEE T BRS . 40N 1 i, PLVI BifUES R
9 RPCNTLI1 RW | {8 ] CSRRD 4§41/ [a)4F— B SCHL AP AETHH0ES PONT A& fih 48 A 45 A0S 481 o

(IPE ),

PLV2 AR N, BE RS BGEEAE TR . Si%A0 N | I, PLV2 $AUE%
10 RPCNTL2 RW | F{#H CSRRD 454 Vi [n{T— B SEHL R AE T BUAF PONT N2 fi & g 4 FrA S it 1]

4 (IPE ),

PLV3 $#fRUER T, &5 R EIGEERE TS . 200N 1 i), PLV3 $RREER
11 RPCNTL3 RW | F{#H CSRRD 454 Vi [T — B SEHLRIME AT BUAF PONT N2 fit & 8 4 FrA S it 1]

4 (IPE ),

PLVO # RN, 2 EXF A VFIEXT AR & load/store 84 BEATAERISFRIE ., M 1
FORPEATREAL, ARt i % it X RSB Ab
12 ALCLO RW | %00 24T {2 S 3 S X He JE ] 5 load/store 35 A HuhkAEXT 0 A RS 1, 50

AR EED 1,

U B R A B 46 445 . LD[X].{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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fir

2T

%5

g

13

ALCL1

RW

PLVI FERUEER T, ST RV ARXT 5 B E ) & load/store 154 "HEATARXIFFAG AL,
1 FoRBATRR A, An R ] U i A S bk Xt S A b
T AR SE IS R IX SR 7] B load/store $5 4 MU hEAEXT SR AR AR5 1, 750

ZAL AR 1.

14

ALCL2

RW

PLV2 RV T, S0 RV AEXT 5 R & load/store 154 "HEATARXIFFAG AL,
1 FoRBATR A, An R ] U il A b bk X S A b
A AR SE IS R IX SR ] & load/store $5 4 MU hEAEXT SR AR AR5 1, 750

ZAL AR 1,

15

ALCL3

RW

PLV3 R T, S 50t Rt AEXE 5 9 E ) & load/store $54 "HEATAEXIFFAG AL,
1 FoR BT, An R ] U i A S bk Xt 5 A b
A AR SE IS R IX SR 7] & load/store $5 4 MU hEAEXT SR AR AR5 1, 750

AL A EE 1,

16

DWPLO

RW

PLVO FRACGER N, 248 1L TLB RS kBl e f b TR IS SRV LR & 2414
B9 1, store 454 R[] — 4> D=0 A TR A 2 il A TUE BB 51

17

DWPL1

RW

PLV1 $FALGER N, 48 1R TLB R S hbfiFd i o iR IS AL iR 2. 241%
RLA 1R, store $82BIE VT[] —A D=0 [y TR T A 2 fid & TE S 51

18

DWPL2

RW

PLV2 FFALGER N, 248 1R TLB R S bR i o TR IS AL R 2. 241%
B9 1, store 454 R[] — 4> D=0 A TR A 2 il A 5B BB 51

31:19

RO

REEC BaRE 0, HEMEA i HAA,

7.4.55I5MEE (ECFG)

A A T AN B BN 1 SR SR S 75 P I SR R A RE AL

® 7- 6 PMEEFEREN

fiL % ] ik

120 e - JB W REL, B A AL, X LE R W AL 5 CSR.ESTAT H IS i sk i) 13 4
H — — R, B S T

15:13 0 RO | fREABL, BukM 0, HEAARARVFSEEHAL.
BCE IS AN N T BE . 24 VS=0 I, BTA 1SN (g N k2 6] — A, 24

sl vs R VSI=0 i, -1/ AT R 7 B N 1 bk R B 2% 4464
> TLB B AIBLES ARG S S N AL, BT RA =B I BIAE N T2 VS
R

31:19 0 RO | {8, #6ERE 0, HEMEAR RS Al
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KOS ETN B—: RN

7.4.6 fil9pIR7 (ESTAT)

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

®7- 7 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
PR A AL, HAE Y 1 FoRXE R b E S . 1AM T (IPT), 1 AN i 3 b
12 1221 N (TI), 1APERETH Bt by (PMI), 8 ANl (HWIO~HWI7 )
TEL T T, A OUR B HRFES AR W FORA IE R S0k, JERS % F T
T A T TR, R R PRI ST ORE, P ANTERL AL A
15:13 0 RO | R R E 0, HEHMA RIS HAY,
BISNAL —Riti o il A5 S -
21:16 Ecode R | 2 TLB EIAGIAMsHLa s RIS, 2B ORFF A ;
T, EEESAREGISNEALE R 7- 8 Ecode £25E LMHLIE B N 1%
BISNAL “ Riti o il A5 S -
30:22 EsubCode R | @RS TLB EIHBISNHLAF IR G, IR A2
T, W ESARYEGI SN AN R 7- 8 H EsubCode £ 42 X HEUE 5 NiZ8,
31 0 RO | B, 1RIE 0, HAPEAR VS HAL.
* 7- 8 PIYMmEER
Ecode EsubCode BISMS BlShRAL
0x0 INT 14 CSR.ECFG.VS=0 I}, &I,
0x1 PIL load 1 7T L2 1 1
0x2 PIS store A T IR 41
0x3 PIF TR A U S
Ox4 PME TUE S A
0x5 PNR AT 45 A
0x6 PNX AR ERAT B8k
0x7 PPI TURFRLEERAN B LI S
0 ADEF HFE Hh B8 51 41
o | ADEM | DifedE 4 sk el
0x9 ALE Hu gk E X 5545 S
OxA BCE DTS S S
0xB SYS E LR
0xC BRK Wr s A5l 4k
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Ecode EsubCode BISME bl
0xD INE 52 NEAERISE
OxE IPE TR SE IR A1
OxF FPD T RAR 2 AR REBIST
0x10 SXD 128 A Y R 2 AR eI b
Ox11 ASXD 256 oLl 4 R A AL A
0 FPE LRI SR 215k
o2 I VEPE (I A4 4 IS
0 WPEF Bt i s i 4k
o I WPEM | Toadsstore HitfE it 2544
0x14 BTD TRERI R R AR A AR AL RIS
0x15 BTE B BRI S A S
0x16 GSPR B HUBURER LR IR A1
0x17 HVC JREADMIL W A28 FH 451 411
0 GCSC HJHL CSR E Azl b
- I GCHC | % /Bl CSR B2
0x1A-0x3E (F3=ETIE

7.4.7 BlSMERRE #HE (ERA)

A AL G SME P e e 2 SR R m k. kA BN, SR A SR B AN 2 TLB BRG] Sk

WAEHL AR RGISE, WAk A B Sh ) 12 B PC RO SRAE LT A7 2
® 79 PUMERFITRBEEREN

(VA w7Y | BE5 ik
fi B AU S <
W2R2 TLB HURGI SR SHLER IR B S, ZI IR AL 5
GRLEN-1:0 PC RW | 0, SR bl B S ro46 2 10 PC ISR B B, X T LA64 34y, EXFPBI T,
QR A A B SM VR SEAL T 32 (BB, 82385k Y PC {ELAY &5 32 Al &
0,

7.4.8 Kt Eihit (BADV)

12 v Tl o b B R AR B A, i A R . S MU S
& HUEHHEEE B4 (ADEF), IR SER) &% 46 2 1) PC,
% load/store #AE #4515 4h ( ADEM )
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& HUhEXSFFEEGIAN (ALE)
& BWHRLRK ARSI (BCE)
% load HAE I B 51 (PIL )
@ store #AFE TSRS (PIS)
& BUERIE TSRS (PIF)
@ TUz%BIs (PME)
@ TUANEEBISE (PNR)
& TAFAATHISZN (PNX)
& TURREERAGIGISN (PPL)
® 7- 10 HEEMIFFREN
A £F | &5 ik

2 b e M LSRR AT S SN, B AR A A R b I e S T, X T LAG4 0K, TEIX
GRLEN-1:0 VAddr RW | FMEOLT, iRl & B AR R AL T 32 r kAR s, AR 0 e e Hhhk i) s 32
57 5] M 06

7.4.9 14464 (BADI)

AT fe T 0 S R )28 26 A 1 O 4R 25 o ITB RIS JEBISZ4RER 17 i (INT ). % ' Bl CSR

W& B4 (GCHC ). HLEREE iR EI 7 (MERR ) Z AN FTE ISR,
Fxz7- 11 HEESTFESREN

fir 2T %5 ik
31:0 Inst R | Ml [RERGISMS A RRE A A% B A 44 A ik BIX L

7.4.10 fIShAAMIE (EENTRY)

A A T BCE A SN AN P BT RN i
® 712 ISANORSFEREL

{72 %E | EE iR
11:0 0 R HEERN 0, S AN,
GRLEN-1:12 VPN RW | 38 5 4P AR B N otk BT e T TS

7.4.11 ZREMUEE (RVACFG)

VAT AT e 1 T ) R St 2 A 5 B Dk 1 b 37 5
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£ 7- 13 BREMIFFESREN
iz BF ®E i3
AR RS, B S AL b AR, T LAECE Y 0~8 Z Al A .
3:0 RBits RW | 02— MFARBCEE, BWEA S HREHIEZE i,
GIRACE T 8, AL 2T AT E
31:4 0 RO | B, R E 0, HEKEA A HAE,

7.4.12 48845 (CPUID)

AR s eV e SR R T R = S W
*®7- 14 LEBRESFEHREN

fir ZF ] ik
QIR G o ZME B TR 2R G P X S 3% RGENN,
8:0 CorelD R | MACPERSAZ I AL PR G5 515 B el B AR B SC UG 0 7 DL B IR Ge h AL HE 4%
%5 0 THIAIEE IS 5
31:9 0 RO | T8, BRI 0, HAMA T b,

7.4.13 HREFEEEER1 (PRCFG1)

AT e B — SRR IR O S R
F7- 15 BRAEREER 1 FFEREX

fir 2 ®E g

3:0 SAVENum R | SAVE #EHilIRE 2 A a5 148

11:4 TimerBits R | EMF#F (Timer) WA RAEON 1o

14:12 VSMax R | BlAMFIHh Wi N TRIEE ( CSR.ECFG.VS $8) AT LA B e KA .
31:15 0 RO | fREAH, Bk 0, HEAEARARVFSEE A,

7.4.14 BREFEEEER 2 (PRCFG2)

A A B — SRR IR O S R .
F 7- 16 BRAEHNEER 2 HFREN

(VA 27 | &S ik

GRLEN-1:0 PSAVL R $67R TLB Ref% LRI TIR/DN (Page Size )o M5 i hi 1, REASCHF 2 F R/,

7.4.15 $PUREECESERE 3 (PRCFG3)

AR B S R IR A AR R .
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7 17 FRRREEER 3 FFERENX
L BT 4] iR
18R TLB 7
0: % TLB;
3:0 TLBType R 1: —AN2AHE £ H UK/ TLB (MTLB)

2: — BN L ERUA/N TLB (MTLB ) +—/ANEARBE) A T K/ TLB ( STLB );
HEl: 79,

2 TLBType=0 i}, %I HiE R 0;

11:4 MTLBEntries R . . ‘
24 TLBType=1 B 2 i}, 138 {E & A AHB 2 B 0K/ TLB IR 1.
2 TLBType=0 5% 1 B, %38 K8 0;
19:12 STLBWays R . ) .
2 TLBType=2 i}, 1ZIB I {E & LAHBRELA TR/ TLB [ EEE0H 1,
2 TLBType=0 5% 1 i, %I K80 0;
25:20 STLBSets R 2 TLBType=2 B}, ZIH 2 A AHB A TUR/N TLB (48— BRI Re 4L, B4
—‘%ﬁ 25TLBSe1s Iﬁo
31:26 0 RO | fRERH, BRIE O, HRAASSLIFSCEHAE .

7.4.16 ¥iER%E (SAVE)

BARRAF S HIARZS B A7 28 F T 45 R A 800 o B A SR (R A7 23 A7 2 1] DU IS AN F 2 AR 2
BARRAF AT A DB 1A, w258 16 A, BRS04 1] LA CSR.PRCFG1.SAVENum
k. M SAVEO JF4fi, #4> SAVE 77 {7 &7 (U HL IR KA 0x30. 0x31, =+ . 0x30+SAVENum-1.

Fir A B R AP A RS A A an O R KA ], sk 7- 18 JIme
& 7- 18 BEREFEREN

fir 27 | &S iiipy

GRLEN-1:0 Data RW | RS M 8dE . BRIAT CSR 45440, AN 2B S0ZIB N A

7.4.17 LLBit#=# (LLBCTL)

Z A F s T4 LLBit #1735 [a] ¥ 5] #1E
# 7- 19LLBitHEEEN

fir 2 ®E g
0 ROLLB R | Hifz, &FYHE7 LLBit (91E.
1 WCLLB W1 | BEXHZALS 18 LLBit 5 00 BIFANZALE 0 Kbl h (4 2005
T2 ERTN $5-4- SATHS X LLBit A#R1E
2 KLO RW | M5 T 1 e, BT ERTN $54 MR A LLBit & 0, (R %2 (4 1
B 0. BEWE, FIKKLO & 1 J5 HAERN— K ERTN 454 1T,
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31:3 0 RO | R #6RE 0, HERHA RIS HAE .

7.4.18 EZIAHXIEHI 1 (IMPCTL1)

A A7 an B 5 5 B AR SCBUN AES F RE PEAR DG B Pl 5 R o AR 2R A Ny AR 35 SO BRI 3o

7.4.19 CIAExIESH 2 (IMPCTL2)

A AT A B 5 B AR SN S R PEAR DG B Pl 5 08 o AR 2 S A NI LR35 SO BRI B Lo

7.4.20 EFEEZEHRZ (CTAG)

%A A e T CACOP 54 B #4150 Cache I, 77U\ Cache Tag H1is th ) W A BUR 225 N Cache Tag
TN . HAs A B BRSSO B SEILE X

7.5 Gt EFEMREHRSHF FE

7.5.1TLB %&35| (TLBIDX)

ZAAFa L TLB 452 481F TLB BRI R SHEEEE . &R 7- 20 ¥ Index A NI E 5 SLIUAMR, A
L AR ZEAE Fit SLVF Y Index A28 AL 16 HUFF,

AL S TLB f/ 2 #ERT 5 TLB £+ PS. E A SRS R .
F 7- 20 TLB R3|FEFER/ENX

fiL % ] ik
T TLBRD A1 TLBWR 541, Vil TLB R RS AR E T I,
n-1:0 Index RW | $447 TLBSRCH #54 1S, aniRdrrh, Mayrh MR R 5ME LRI,
ARFEIMES TLB RIEMIR R R, HSE 4.2.4.1 THRMHILAE,
15:n 0 R iR 0, 5H2sE,
23:16 0 RO | T8, BRI 0, HAMA T b,
AT TLBRD 64, Bt TLB I PS S8 (8 10 s Flix H
29:24 PS RW | 7F CSR.TLBRERA.ISTLBR=0 i}, {7 TLBWR Ml TLBFILL #§4, 5 A/ TLB I
PS ek H Tk,
30 0 RO | fREG8EL, BRI 0, HAMA VS HE.
. \E - AN 1 R 1% TLB RIUNAS (JERL TLB I ), 0 F£RiZ TLB RIIES (A3
TLB £ ),
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fr BF ®E iR

1T TLBSRCH B}, @A dr b uZaiic o, &NLZALIEH 1,

W4T TLBRD B, FriszHL TLB RIUH) E Aif5 BHU G idk X B,

4T TLBWR 2 TLBFILL #§4H, # CSR.TLBRERA.ISTLBR=0, ¥ % HENRGFS
ANFI'E TLB Wi E {37 ; #506AT CSR.TLBRERA.ISTLBR=1, B4 %5 NI TLB T
EfLEREEN1, SEMIEITLR,

7.5.2TLB FIm@&f{iL (TLBEHI)

ZAFA LS TLB 452425 TLB &I 5073 B2 7S5 A R 15 8 o Al TLB &I s A 5 ) VPPN

WAL v 5 SE BT SR A RUR LS B AR O, WO SR B A AR i U R IR .
xR 7- 21 TLB RERUTFFRENX (LA64 324)

fir £27 | EE ik

12:0 0 R HEERN 0, S AN,

AT TLBRD #6541, FrZzHL TLB FRIFHY VPPN A 0 % 21X B,

7t CSR.TLBRERA.ISTLBR=0 [, $4fT TLBSRCH 54 [ & if] TLB fit /] VPPN {&, LA
J AT TLBWR M TLBFILL #5485 A\ TLB 3RI5[#] VPPN k(K B Tt

iR load BRAE TSRS store #RAE TUTCBHIAL . HUEIRAETUICEMISh . TUE L
B4 . AT A . TOAS A BTSN DURAAL SE AN & BT ST, S 451 41 1 g
HERIIVALEN-1:13107 12 3 31X

VALEN-1:13 VPPN RW

63:VALEN Sign_Ext R | BuREMEE VPPN S S MRS58 R, BiXsefy ik 285,

F 7- 22 TLB IiEEUFHFREN (LA32 34)

fir #F | &S ik

12:0 0 R HRERN 0, SH2HE,

47 TLBRD 54, FizEX TLB I VPPN S i id s FIxX B,

f£ CSR.TLBRERA.ISTLBR=0 I}, #17 TLBSRCH #4575 if TLB F ] VPPN &, LA
JHAT TLBWR AT TLBFILL $54F 5 N\ TLB &I VPPN I H{E K H T .

iR load BRIE TSRS store #RAE TUTLBHISL . BUEIRAETUICEMISh . TUEEL
B4 ARG SN . TUAR AT AT B SN TURAAN S AN & BB M, i A 51 1 1 i
BB L3I B IC T FX B

31:13 VPPN RW

7.5.3 TLB &L (TLBELOO, TLBELO1)

TLBELOO #1 TLBELO1 A 27 723 L% T TLB $5 2 #/ERT TLB R IUEAL 50 YL 75 FA B R .
R e A5 2248 TLB KA AT 2544, BTl TLB R IR AL (E BT .23 (8 AN B v R, H AR 0UE B AE
TLBELOO ', #7115 B4 TLBELOI ', TLBELOO 1 TLBELO1 27175 tg RE X s A, HE&
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e NAER 7- 23 f1K 7- 24 R,
24 CSR.TLBRERA.ISTLBR=0 i}, #1147 TLBWR A1 TLBFILL 54>, B A\ TLB #£Uif) G. PPNO. V0.

PLVO. MATO. DO. NRO. NX0. RPLVO. PPN1. V1. PLVl. MATI1. DI. NR1. NX1. RPLVI1 #f{E
4333 B F TLBELOO 1 TLBELOI
14T TLBRD $54-0F, ) TLB RKIiH 3 ) _FiR(E B Z 45 A ] TLBELOO Al TLBELO1 #%5 /7 7% 1

POPAL SN
*F 7- 23 TLB RIEMATESRENX (LA64 324y)

fir £F | &5 g
0 v RW | BURIH AL (V)

1 D RW | FURIAIAELL (D).

3:2 PLV RW | BURIUFRAER (PLV ),

5:4 MAT RW | DURIUHIAFRETT IR ZEAL (MAT ),

TR ERRES (G ).
4T TLBFILL F1 TLBWR #5415, 124 TLBELOO 1 TLBELO1 H1{#] G i35 M 1 B,

6 G RW | SHNF] TLB H i ORI G A2 A4 1,
1T TLBRD 4541, S4BT TLB &I G £y 1, W TLBELOO A1 TLBELO1 Hr
(¥ G (gt Rl 1,

11:7 0 R | HEER 0, SH AN,

PALEN-1:12 PPN RW | TURMPIETS (PPN),
60:PALEN 0 R | REER O, SH AN,

61 NR RW | BURIEAATEEAL (NR ),

62 NX RW | TURIH AR ATAL (NX ),
FUR M SZ FRASALSE A AE (RPLV )o 24 RPLV=0 B, % U I 0] DA AT A S R

63 RPLV RW | kT PLV BIREFV5IR]; 24 RPLV=1 I, %GR ] ABCRAL SRS T PLY B2
Vilal,

+F 7- 24 TLB RIEMATESRENX (LA32 324y)

fir £F | &5 g
0 v RW | BURIHIA AL (V)
1 D RW | FURIAIAELL (D).
32 PLV RW | TURIIHIFALSER (PLV ),
5:4 MAT RW | DURIUHIAFAETI IR ZEAL (MAT ),
e | RERRERRHERAR
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fir £F | &5 ik
ORI RpREAL (G )
47 TLBFILL 1 TLBWR 454 F, {4 TLBELOO A1 TLBELO1 "1/ G 7354 1 i,
6 G RW | JAF| TLB iy BRI G LA N 1,
W47 TLBRD 4 0F, 4 ATz TLB I G 22k 1, M TLBELOO A1 TLBELO1 i
(1 G LBk [F] N 1
7 0 R HitEh 0, BH AN,
PALEN-5:8 PPN RW | TURWYE TS (PPN ),
31:PALEN-4 0 R | HilER 0, SHANE, 2 PALEN=36 if, XMEATETE,

7.5.4 3t == [E#RiIREF (ASID)

AR S T T AR EA TLB 48 2 Wbk = [WFR R4 (ASID ) 155 ASID HAL 58 bl 5 424
VG BE ] RERE— 2248000, 7 (B8 AF BT ASID RINLTE, B EaEss X —E5 R

*x 7- 25 WU EHFRFFEREN

fir ZF ] ik
MRTHAT R BTG I 2 AR TR
TEHUE . AT load/store 454 1F, 1E ] TLB (¥ ASID #E(E S
9:0 ASID RW | $447 TLBSRCH 1 TLBCLR #5 4R, fEy#rif) TLB (1) ASID A (5 ..
1T TLBWR 5 TLBFILL #5-4-f, 5\ TLB &I ASID B {Ek H Tt
AT TLBRD 64 F, Fristitng TLB FRIGfY ASID S A0 R FiX B,
15:10 0 R HAREN 0, 52,
23:16 ASIDBITS R | ASID SAL9E . H E A TIX A £
31:24 0 RO | {84, #6ERE 0, HEMEAR RS Al

7.5.5 R ilit==E 2 FEHREU (PGDL)

VLA A f H) T BC BRIk 25 (W] A 42 JRy H SRy bk o R 42 JR) H SR p Il — 2t 4KB i S LIk X 551,
It LAZ A A7 e B B 12 ALERPEAN AT BCE, HBREN 0,

*® 7- 26 {EEit=mEL{EARBUFEFREN

(A BE | &E iR
11:0 0 R HEERN 0, 2R,
&tz 18] 42 Ry B Skt .
GRLEN-1:12 Base RW

BB H b 25 (8] 245 i il i 25 [VALEN-1167 %8 T 0,
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7.5.6 Hm¥ it Fia£//[EREL (PGDH)

VLA AF A H) T RO P bk s (W] A 42 Ry H SR L o R 40 JR) H SRR IE — 5t 4KB i S IE X 55,

P LIAZ 27 A7 BB 12 A PR AN TR, RB1EN 0,
® 7- 27 BT ELF[HERBUFEFREN

fir #F | &S ik

11:0 0 R HRERN 0, SH2E,

o2 ks ) 42 Ry H S B
BTV w2k 25 [R) 245 i ik i S5 [VALEN- 11672 T 1.

GRLEN-1:12 Base RW

7.5.7 £/BRE (PGD)

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

arl i fE R, AN T CSR KR4 Rk mIME, BT LDDIR 454 V5[n] 4 &y H s i 5 i 50015 2 .
® 7- 28 2RERBUFHFREN

fir #F | &S ik

11:0 0 R HEER 0, S AN,

AR bR SO R R Y B B A2 0, 1323R [MIME 55 T CSR.PGDL [ Base 13
A, SR [EME % T CSR.PGDH 1) Base 1,

24 CSR.TLBRERA.ISTLBR=0 B, 4 T3¢ 48 bk 5 B 42T CSR.BADV Hr;
BN, R EE(E B AT CSR.TLBRBADV Hi,

GRLEN-1:12 Base R

7.5.8 MFBHIZHEEEPS (PWCL)

%27 2881 CSR.PWCH 7 esF (5 BAE—RE X THAEZ AT IR RS, XE %A T
ORI o (A T DU R ) . TUREEH Sl it FR BiE S F 5.4.5 THA,
TE LA32 220 FANSEEL CSR.PWCL, Witk PWCL 25 ff+#s i (& 2l L R ST E B R, HILSECK

TR AR M F Sk kS af i kO B AN 32 (7, ZFRHIE LA64 JEHH MRIRAFAE o
® 7- 29 TREHEFRLBIFFREN

fir 2 ®E g
4:0 PThase RW | REITER (50 RuiR) Mkisiit,
9:5 PTwidth RW | RUTER (50 2tk ) MRIINEL
14:10 Dirl_base RW | R HZ (51 500%) Mikisibit.
19:15 Dirl_width RW | RIC—ZiH3 (55 1 H00R) MRSIGE. 0 XREAX .
24:20 Dir2_base RW | KIE—ZHZ (552 H0%) Mkisibit.
29:25 Dir2_width RW | KIE—ZiH= (552 00K ) MRSIEL. 0 RREAX X,
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fir 2F %5 ik

W A7 R BEAN TTR I AL TE
0 2R 64 LU, 1 3RK% 128 LbiE, 2 IR 256 Heds, 3 3R 512 bbik,

31:30 PTEWidth RW

7.5.9 MFBHIZHS¥EBS (PWCH)

A A2 A CSRPWCL 2 A7 H S BAE & XL T HRIER G P ITR A VRS . X4 (E)

TR AT BB (R REAT TR N o TUREEH il SRR BIRS R 545 TTNA,

LA AE A UE AE LA64 21 T
® 7- 30 WREHEHSEBPIFEREX

=]

(A

s

AT

fir 2 ®E g

5:0 Dir3_base RW | K2 (5 3 iR HykRafHit,

11:6 Dir3_width RW | K —ZHz (55 3 Bk ) MRSIGEL 0 RREARX—RK.
17:12 Dir4_base RW | e — R Hk (5 4 iR HykRaGHit,
23:18 Dir4_width RW | Rm—JiHZ (554 J00%) MRESIE. 0 XREAX R,
31:24 0 RO | TREH, Bkl 0, HAMAAARVEUEHAE.

7.5.10 STLB i k/\ (STLBPS)

AR TG E STLB 7 i K/,
F 7- 31 STLB M K/MEHFESREN

{72 P ®5 iR
5:0 PS RW | STLB MBI R/NT 2 W46 88, #ilan, #01K/NA 16KB, NI PS=0xE,
31:6 0 RO | fREEEL, R E 0, HEKMEA A HAE,

7.5.11 TLB ERFISMN O (TLBRENTRY)

ZAFA T ICE TLB HIGISN N sttt i Tk TLB BIHBIAh 2 )5, ACBEAS AR BE N B bt

RHPERLSC, P DAUCAR A SEON DIt bk 2 R A PR s o

+® 7- 32 TLB EAGISMN AT AFRRE X (LA64 52443)

fir 27 | &5 ik

11:0 0 R TLB FEIFHFI AN D[ 11:0107, HiEEN 0, BH 2,

PALEN-1:12 PPN RW | TLB EIHGIANN T [PALEN-1:12147 o I ARIELN 1 ik 5 9 38 b -

63:PALEN 0 R HRERN 0, S5H2E,
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3% 7- 33 TLB EHEGISP N O FRRE N (LA32 524)
iz ZE | BEE g
11:0 0 R | TLB BIEFISMN I 110107, HBHE 0, 5820,
31:12 PPN RW | TLB BEIEFISMN CIAE31:12107 . SEALIEN Btk R Py R sl

7.5.12

TLB EiRFISMHsEEMNE (TLBRBADV)

AT A Tk il TLB E3RU5) S0 (1 Hh R i btk

#+ 7- 34 TLB EEHIMBEEMIIETESE X

1 %/FE | ®E i3
Wil TLB S A, fE R A b IE S 5. T LA64 B2y, 13X FiiE
GRLEN-1:0 VAddr RW | BLF, aniiful & 5 A B R AL S A T 32 bbb AR =, IR 4 i0 Sy e skt 1 55 32 (25
B 0,
7.5.13 TLB Ei#EHI9MREIH#E (TLBRERA)

AT A R AF TLB BB AMEH Sg e 2

& TLB HIHGISMIAR AL

JEfR E AL, BRIEZ A, ZEF A AR B A T AR IR 2 AT Ak

#* 7- 35 TLB EEFIYMEEHHEFERSE N

A 2F | B ik
AN 1 TR MATAL T TLB B3 AME R | T e,
Afyhk TLB BIEGISMT, SERRZALE 1,
24i%07 9 1 1), {X/E CSR.ERRCTLIsSMERR=0 F1% 1 , $04T ERTN 454 226 i 0,
B NRFEAAL
KBk v oy TLB BAHFISNE LT —E ML CSR, Frll4i%60h 1,
0 ISTLBR | RW ERTN iz [}, MFPKE CSR.CRMD 1 B3k 5 F CSR.TLBRPRMD;
ERTN i [l 145 5Kk 5 T CSR.TLBRERA ;
TLBWR F1 TLBFILL 4§ 4 % 5 N\ [ R {5 & ¥ % @ T CSR.TLBREHI .
CSR.TLBELOO. CSR.TLBELO1;
TLBSRCH f5-4 & i#fil{){5 £k B T CSR.TLBREHI;
LDDIR. LDPTE #8447 Hi i 09 8 e btk {5 2455k H T CSR.TLBRBADV
1 0 R HEEN 0, 5 2R,
oStk TLB EIHFI SN 4 B PC BI[GRLEN-1:21{, %4#44T ERTN 454 M TLB =
GRLEN-1:2 PC RW | B EEFR TR FIA (A A ZF 7728 IsTLBR=1 H CSR.ERRCTL.IsMERR=0 ), fifi{}:

H Bl A7 A S AL B B AR b5 FERF O 51 B (i [m] ik
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7.5.14 TLB EHEFIIMEIERTE (TLBRSAVE)

AR AT A RE R EE . B ER AT 274738 v] DUAEI— A8 F 27 A a0 58 .
Z T LA AN AN TLB S 3845 S A B FR 7 {8 1) SAVE 27 /%% , &% HE TLB S5 71 A BE

FEr il TLB EIARIAhX —H5 L.
F® 7- 36 TLB EMBIIMEIBREFTFREX

(VA 27 | &S ik

GRLEN-1:0 Data RW | (RS M 8dE . BRIAT CSR 45440, AN 2B S0ZIB N A

7.5.15 TLB EEFII+FRIR{EALL (TLBRELOO, TLBRELO1)

TLBRELOO/1 %5 f7a% &AL T TLB HAF| 41 b T 3CHf (I CSR.TLBRERAISTLBR=1), 7/ TLB 4§
A AERT TLB IR 554 P U5 S0 20 {5 2. . TLBRELOO/1 19 75 172 HURS =X & 5 AN 25 43 3l 5
TLBELOO/1 %5 f7#5—FE

Rit, TLBRELOO/1 Fi2F 75 AN J& CSR.TLBRERA ISTLBR=1 1{ %  TLBELOO/1 i 27 {7 #5156 4B
R o IXRBL P A

% JCi CSR.TLBRERA.ISTLBR 5T fi{H, 4T TLBRD 4i54# - Bt TLBELOO/1 P47 fF4

%  JGi& CSR.TLBRERA.ISTLBR %% J-{fi[{&, 4T LDPTE fi4# L B8 TLBRELOO/1 M%7 /7%

F* 7- 37 TLB EAFIIMNRIRMTESREN (LA6A 5243)

fir ZF | &5 g
0 A4 RW | TURINHIA AL (V)
1 D RW | FURIAIAELL (D).
32 PLV RW | TURIIIFALSER (PLV ),
5:4 MAT RW | DURIAFAEVI I 2EAL (MAT ),
TERIH)RpREAL (G )
6 G RW | $447 TLBFILL M TLBWR 454, {4 TLBELOO 1 TLBELO1 H1#) G A4 1 I,

HINEITLB TR G AN 1,

11:7 0 R | HER 0, 52N,
PALEN-1:12 PPN RW | TURIYELTS (PPN ),
60:PALEN 0 R iR 0, SH2sE,
61 NR RW | TURIH AL (NR ),
62 NX RW | TR TTHATAL (NX),
TR N2 B RS fE (RPLV ), 24 RPLV=0 I, %7 50 n] LLPAT AT 22 90 A
63 RPLV RW | KT PLV WFRF V50015 24 RPLV=1 i}, ZTURWU AT AR EREE T PLV )T
il
o | HERRHARRAERAR
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#F* 7- 38 TLB EAFIIMNEIRMTESREN (LA32 324)

fiL £F | &5 ik
0 A4 RW | TURIWIWA AL (V).
1 D RW | TURIMAESL (D),
3:2 PLV RW | TURIIFALER (PLV ),
5:4 MAT RW | TURIUWAETT M 2RE (MAT ).
ORI RpREAL (G )
6 G RW | $#47 TLBFILL 1 TLBWR 4548}, {4 TLBELOO #I TLBELO1 * 1 G fii¥)2 1 B},
SN TLB i TR I G AiA M 1,
7 0 R HigtEh 0, BH AN,
PALEN-5:8 PPN RW | TURIYE TS (PPN ),
31:PALEN-4 0 R HERE N 0, B2, %4 PALEN=36 It , XML,

7.5.16 TLB ERAFIIMEISAL (TLBREHI)

TLBREHI 75 f7 #5240 T TLB H IS B~ S (B CSR.TLBRERA.ISTLBR=1 ), {7/l TLB $54#
VEI TLB 2 URALHS /0 W HE U528 40 < (945 /2 . TLBREHI 27 17 2% (A% 3 e &A1 & X 43 55 TLBEHI
TFAEa .

Rit, TLBREHI % 77#% 45 /& CSR.TLBRERA.ISTLBR=1 1% ~ TLBEHI % {7 #3 I 5¢ &R . X IABL
TE:

%  JGi® CSR.TLBRERA.ISTLBR %% T-fi[{8, $447 TLBRD 454 #8 - B 3§t TLBEHI %7 /74 o

& 7- 39 TLB EiRFIMARBILFFRENL (LA 3£4G)
(VA w7Y | BE5 ik

TLB SN E R TTRK/ME ., BEIfE CSR.TLBRERA.ISTLBR=1 B}, 4447 TLBWR I
TLBFILL 64, S AN TLB F£INH PS S HE Kk B Tk,

5:0 PS RW

12:6 0 R HEERN 0, S AN,

YE CSR.TLBRERA.IsTLBR=1 i}, #4T TLBSRCH #54-I5 5 TLB fiT /| VPPN {8, LA
VALEN-1:13 VPPN RW | K&#4T TLBWR A1 TLBFILL $§4-F 5 X\ TLB &I VPPN ARk 5 T it
Mfi %z TLB BIEGI AN, ik 51 A7 e ik i VALEN-1: 130 g id e BlIX B,

63:VALEN Sign_Ext R | BuREMEE VPPN s MRS &, 5iX Sy ik 2%,
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LOONGSON TECHNOLOGY j‘eé’;;ﬁm?%%&ﬂﬂ- 55_-: %ﬂﬂ?”ﬁm
+F 7- 40 TLB BB RS ST EREN (LA32 324y)
iz %FE | 5 i3

TLB I 4 & F TR /ME . BIFE CSR.TLBRERA.ISTLBR=1 &}, 4T TLBWR #
TLBFILL 54, 5 AR TLB £ PS WHHE 3k A T,

5:0 PS RW

12:6 0 R HRERN 0, SH2HE,

7E CSR.TLBRERA.ISTLBR=1 I, #f7 TLBSRCH #& 4B if] TLB 7 H VPPN {&, LA
31:13 VPPN RW | K&#h4T TLBWR A1 TLBFILL #5455 X\ TLB &I VPPN Ak B T ik,
L fil % TLB 3G, i o i b bk A3 1: 1310 e R B B

7.5.17 TLB E#EHSMaI#ERESR (TLBRPRMD)

Hfi A TLB EIAGIAMS, BECF 2R U AL PR AS AL AR SR . B P MU s vl B o B AN M A

BN PRAF A% 27 77t , T HIANER BBk A28 4% 337
F 7- 41 TLB EEPYMIERNEBRFEREN

{72 P ®5 iR
Y fil % TLB SEIEGI A, flEfE20% CSR.CRMD H PLV 3809 |FAE I8 T 7EIX AN
1:0 PPLV RW | 34 CSR.TLBRERA.IsTLBR=1 B}, $#17 ERTN $&&4 MBI AL FEAR 238 [0, R 200

XA (E K B #| CSR.CRMD ) PLV 1,

L% TLB EAEBIAMNN, 408 CSR.CRMD HT IE 389 14 30 AR X AN,

2 PIE RW | 4 CSR.TLBRERA.ISTLBR=1 i}, $4fT ERTN $i& 4 MBI /M b AR 7R M 0], (i (2%
XA E R S 5] CSR.CRMD 11 IE
3 0 R | BHARSEBEILY R, WM HIER 0, S5H 2.
W% TLB EEIEFIAM, B F22K CSR.CRMD H WE 385 1 [H 8 10 7 X AN
4 PWE RW | 4 CSR.TLBRERA.ISTLBR=1 i}, ${fT ERTN $i& 4 MBI /M b AR 7R [ ], (i (2%
XA E R E 5] CSR.CRMD [¥) WE 38,
31:5 0 RO | T8, BRI 0, HAMA T b,

7.5.18 EEMHEE®HO (DMW0~-DMW3)

X A2 550 BN B, Az R N BB S E 5.2.1 75,
£ 7- 42 HEMHEEROFESREN (LAGS )

fir 2 ®E g
0 PLVO RW | O 1 FRRIERAN SR PLVO ' A] LU A% A BC B AT B W L
1 PLV1 RW | O9 1 FORTERANGES PLVL T A UG % 5 A B 0EA T B s bt
2 PLV2 RW | O 1 RRAERAAN SR, PLV2 T A] LU A% LA BC B AT B W
3 PLV3 RW | O9 1 FORTERANGES PLV3 T A LU 2% 5 A IC B 06T B s bt
5:4 MAT RW | Rt bl ¥ A 2B B 1R U5 A7 VR (R A7 ] 2828
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iz BF ®E ik

59:6 0 RO | fREAH, FukE 0, HIREA foFkds 2,

63:60 VSEG RW | BB A Bt bk 1[63:6014

+= 7- 43 HEMSHEEOFEFREN (LA32 24)

fir 2 ®E g
0 PLVO RW | O 1 FRRIERAN SRS, PLVO T A] LU A% A BC B AT B R B
1 PLV1 RW | O9 1 FORTERANGES PLVL T A UG % 5 A EC B 06T B s bt
2 PLV2 RW | O 1 RRAERAN SR, PLV2 T A] LU A% A BC AT B o
3 PLV3 RW | O9 1 FORTERAN GRS PLV3 T Al LU % 5 A B 0EA T B s bt
5:4 MAT RW | HE bl 9 AR L B 1R U5 A AR VR () AR ] 2828

24:6 0 RO | fREGHE. BRM 0, HIEMA fRVFscE HfE.

27:25 PSEG RW | B & LR B A3 1:29141

28 0 RO | fREAS, BH&M 0, HIKMFARVFBUEEHAL.

31:29 VSEG RW | EHMGH e 10 ik f[31:2916

7.6 ERf R XEFRSHFEFSR

7.6.1 €84S (TID)

ALPE G PR E RS AR — DME - RBI S, HIKCFRCEAR XA A Th o B I st e P o —
KR —ANTEES 2%, 488 A RDTIME 48 2 30T B 288U, —IFiR [ THE£8 ID S @ 5 2 X
5 I 259 5

®7- M4 ENBRRSHTEEREN

i &5 BE ik
EN S, BT R, AFESSAZENHAE, T OB R LS CSR.CPUID
M CorelD #H [E] AO{HE

31:0 TID RW

7.6.2 ERESECE (TCFG)
AR R R I B E I RS0 HE [, ER SN0 BB SEEL e, R I% 2 A7 2 th TimeVal 313

T8 BB 2 22
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7 45 ENSEREFFREN
A £F | &5 ik
0 - - SERS AHERERL, EZALN 1IN, SERS A5 A S BEATEI N B, AR O S
SIS

SER AR I RIOL . AN 1, BN SRR B 0 W, 75 B E b
E5 MR, 2 B 8RR BN WitVal BHECE MRIGE, AFEH T

1 Periodic RW
B Bh EAARSE B . #0000, ERSZRFERITE Bk 0 B, 5 i 8O 2 R
FRIREC B % B 45
E B g R I EROTEO I AR (B . BERZAT AR E L AU 4 IR FRORI B 307 %
n-1:2 InitVal RW
WEUE BRI AN LI ELER 0 JFEEA
GRLEN-1:n 0 R HEE R 0, B2,

7.6.3 THIESH{E (TVAL)

B P EAE BEHGZ A A7 A SRR E I A% T T B . B 2R E BB SRR E R A A A

rF TimeVal 31 {57 55 OB b 2 251K o
F 7- 46 THBIRHFERENL

{72 %E | EE iR
n-1:0 TimeVal R AT E R ES AT RUE.,
GRLEN-1:n 0 R HERERN 0, SH2E,

7.6.4 itAI2§#ME (CNTC)

B AT AL C B % A A s SRR I 85 B R E TR IE, SR HIBE DY : THId a8 AR THEUE -+
e AMEME . 7RI B % A A7 A A ] EL R A T I ) U

TE LA32 28 ), & A7an 0 32 fn, HARKAT 59 R A o4 fi)a il Bas i aa TH U EA N,
® 7- 47 tRERAMEEEEREN

iz 2F ®E i
GRLEN-1:0 | Compensation RW R AT ECE B 2R MEAE

7.6.5 EHPEEER (TICLR)

BAFEERZFFAFAT 0L 0 5 1 SRIE R E I 25 B 10 E I P IFT (S 5
® 7- 48 ERTEEREFFREEN

/A BT BE iR
0 CLR w1 BXHZ bit 51H 1 B, BERRE BRI, ZF AR RN 0,
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fir BT %5 i
31:1 0 RO | TREAHE. BRI 0, HAKMAS o vr ik HofE

7.7 RAS X EHIREF 7S

7.7.1#138%&iR¥=% (MERRCTL)

DRI ML 7 B R A9 1 1 i AR B LR R Ty ORI AR ], BT LN T FE il A L2 B R 151 A1 AN SR AT ] B 3
%, KRR APLERESRG A E T — ML CSR, ARG R AR E R e H ., X412 H) CSR
F% T MERRERA Fl ERRSAVE 4}, H %+ 7E MERRCTL #4725+

*® 7 49 HRBRIEHEFEREX

fir 2F %5 ik

N1 RIR A ET AT LSRRI SR B R S,

Wy R LA R S, RE PR AL 1,

MZAI A 1B, AT ERTN #5425 0,

0 IsMERR R B oL s B iR A8 LT — &ML CSR, BBl 4iZh0y 1 i,

ERTN & [mlff, HTKZ CSR.CRMD (915 B4k B TAF (745 ¥ PPLV. PIE
S

ERTN i& [a b5 255k B T CSR.ERRERA.,

N1 R B HLAS S EREE (T LA E 2, TR Bl S A BEAR e vl LAAS A iy b 2 B

1 Repairable R
Ee7S AL
i R L RS A AP, (20 CSR.CRMD H PLV 38049 |HAE 10 T 7E X AN

3:2 PPLV RW | M4AZFELEH IsMERR 5 1 B, $447 ERTN 454 M1 AM L3RR FE 3R [l i, A 00X
AN A1 % 5 31 CSR.CRMD HY PLV 3,
b A B AR A, B4 CSR.CRMD o IE 3851 |H{H 30 Sk e ix M

4 PIE RW | MAZF(E25H IsMERR v 1 B, $847 ERTN 484 M A AL HRFR 73R B, fEE 226X
A AE K E ) CSR.CRMD 1 TE 1,

5 0 R BARTEIURILY R, MhZA JiEERh 0, S 20,
i A BEEE R AN, A4l CSR.CRMD H WE 38019 1H {30 s A ix M

6 PWE RW | UAZFAEE IsSMERR 4 1 B, $14T ERTN 54 M1 AL BEFR e [l i, Al 203X

AN A1 X 2 51 CSR.CRMD #J WE 3,

MR LA R AN, B2 CSR.CRMD H DA 38 [H {30 S 7E X A8,
7 PDA RW | MAZF(E25H IsMERR v 1 B, $847 ERTN 484 M A AL HRFR 73R B, fEE 226X
A E K E 3] CSR.CRMD 1 DA 1,
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iz BF ®E i3
2l R ML S A A, RS2 CSR.CRMD H PG 381 IBE 0 S AEIX AN
8 PPG RW | YAZFIEL ISMERR 4 1 B, $4T ERTN $54 G4 BEFR A (8], AR 20X

AN A1 % 5 31 CSR.CRMD H PG 3,

i R ML 2 A GG AP, 2 CSR.CRMD H DATF 31 1B 88 FAEX AN
10:9 PDATF RW | M4AZFELEH IsMERR 5 1 B, $447 ERTN 454 M1 ZM L3RR e [l i, A 420X
AN A1 PX 2 51 CSR.CRMD #J DATF 3,

i R WL 2 A GG A, A2 CSR.CRMD ' DATM 319 1B 88 FAEX AN
12:11 PDATM RW | MAZF/E25H ISMERR v 1 B, $847 ERTN 484 M #h AL HRFR 53R B, AR 226X
AN UK B F CSR.CRMD ) DATM 15,

15:13 0 RO Reserved, 3ZiR[E 0, M5 0, B HEIT csr mask write 5kt
LR RIS R

23:16 Cause R . . - . )
HATHE X T 0x1 {H3E/R Cache R304SR, HAMDEIRLE,

31:24 0 RO | fREAH, Bkl 0, HAMAA VS HAE .

7.7.2 H12848R{ER 1/2 (MERRINFO1/2)

FEMR ML RGNS, BEIE 20 B 2 5 AR S I8 B AP A SIX A A7 an o, (R GRS
Z o HAR RSNy B RS SOl BARSEBLE 3

7.7 .3 HlE3s&iRGI9b Ot (MERRENTRY)

ZA A T ECE LSRRGS N OOl . i AL iR IS 2 )5, ALPR AR RE N Rt

BRI DAAL BTN T3t ik 2 2 M) B 3
& 7- 50 HLEBWRGISINOBUFFRENL (LAG4 324)

(VA 27 | &S ik

11:0 0 R HLERES IRFIAP N D B 11:0167 . HEEER 0, BH 20,

PALEN-1:12 PPN RW | HLESESRGI AP T [PALEN=1:12]47 . It IE N B bl 37 A B b o

63:PALEN 0 R HEERN 0, S An,

x 7- 51 YSRGS OBUFFREN (LA32 544)

L 2Z2F | #E5 ET::p)
11:0 0 R HLERAE B AN N TR 11:0107 . RiSEE R 0, S #k 20,
31:12 PPN RW | HLESEE RGN I HE[31: 1200, ICARIE N (3t bk 5 M EE b diE
o | HRRREARGERAR
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7.7 .4 H128$ERGISMRE MU (MERRERA)

VAT il kAL AR B R ) A b B 52 B 2 AR [l i L
R 7- 52 HIBRHBRPIIMEFITHBFEREN
1 %/FE | ®E i3
ISR i LA EE IR BN HE 4 00 PCo 24404 T ERTN 454 MALER4E 2] SN L FE P 1R
[t (i CSR.ERRCTL.ISMERR=1), A7 M0 I AR A 9k ] ik

GRLEN-1:0 pPC RW

7.7.5 HlEEsRIRBISP L EART (MERRSAVE)

AT T4 RSB . BB ORA7 A A7 a8 1] LAAF 80— A8 25 77 2 B30
Z I LABIAN B — AN B 8 B BRI SN AL FRRE P 6 (9 SAVE #5 £ 8%, JE ROV HL AR BR IR 1 411 A AR AL

B TCE BRI, EA AT RER AR T E A AR B I AR
*® 7- 53 HIEREIRGIIMEBRETEFREN

fir 27 | &5 ik
GRLEN-1:0 Data RW | (VRS B8R . BRIT CSR #5450, WA B BOZII A A

7.8 M EE MM R H RS HF 78

e RS G i ST REEPERE IS DAL, SCREREEEEATYERE AT o WL 0 4R — R AR Ml &% . 1
RE 0 5 22 /D S 1 AN, 2 2 S 3240, BRI E i SEBLgE S B T PR 32 CPUCFG.6.PMN UM bit7:4]
KAl AT 2 /D PR AR I A T RAE A
BEASVERE WL A8 6075 AN CSR: — /M RE M IAC B 27 47 2% ( PMCFG ) A — /MR RE R i+ £ 2% (PMCNT )
BT PERE I IUAE ) CSR M 0x200 Ml FF 4628 B g, 55 n AN BB MR I & 25 A7 45 1 Hh ik 2 0x200+n, 35 n
ANMVERE I T B AR Bl 0x201+n, T A PERE I UG E 27 fF de iokg X —FF, 2 7.8.1 W vl ATtk
W gR ks X4, 72 7.82 TP A4,

7.8.14aEl5MERE (PMCFG)

® 7 54 MELEUREFEREN

fir ZZES By g
BN AP R I S5 o SRS U MRS, — 003 S SRR ALY B At
9:0 EvCode RW | & X0, Frfi ARG AL PR AR 2T s A PSS I & S BARSEBLAR
f, I ALPRER A ST H AT E o
15:10 0 RO | T8, BRI 0, HAMA T b,
16 PLVO RW | PLVO FeAUSE S Mz RE I 2R T B R . 1—— B T8, o——1F 1E3 14K
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fir 2 %5 g
17 PLV1 RW | PLV1 FPALSES Mz R il g i Bl g . 1—— AT, 00— ibi k8
18 PLV2 RW | PLV2 FAACGE T iz Re M g v B it . 1—— 3BT 18, 0—— 134
19 PLV3 RW | PLV3 FpACGE izt Re e g v B it . 1—— 3BT 318, 0—— % 1kiH4L,
20 PMIEn RW | %P RE il i 0 2 e s 1 2500 L TRl e 2. 1—— iR, 0——4% 1k,
22:21 0 R | HARSBUEILY &, NZEAIER 0, SH 2.
31:23 0 RO | fREAHL, Bk 0, HEAERARVFSE A,

7.8.2 tEpEISMIH#EE (PMCNT)

* 7- 55 MEEMIHREBRTEREN

fir 27 | &5 ik

P RE MDA 1 BT MNP RE R R R A I, U R E 1
GRLEN-1:0 Count RW | iRz BE MO AR G AE 1 PEREMEINT T it th s, R4 4 Count Y FRemifL N 1 I, Ff
BOEIZP W, XBEWE, AT AR Count AR ML O AU % M

7.9 BRRHEXEFIRSHFFS

TR ST EH R EUFE A load/store $57E BRE 4 A0 2 D BE o FRPEEBRC & T HUAE A load/store 119 15 1 A
J&, ACFRLZHEE (R W ELEE A load/store FRAE (15 (7 ik, 78 03 AL W A 180 B A5 e i fd & S R A 4

WE A s A S SR A5 25 17 B 1 (R B B LA A Toad/store 43 MR A5 (9422 11 Toad/store W40 s RIELAR
WA R E P RDIR A 27 A7 g A0 R AR, #02 — A G T A e L n VB ARE B o A e . — ISP et
RUIRZS I 25 A i LA SRR I A0 %% EEATIC B T AR (DO /N 27 A2 2 o o load/store i MR RS (A TIC 8 2 A 7 1)
Hihk >4 0x300, load/store W5 AR s B (ACIR A 25 A7 A8 U HitE D 0x301, 5 n A load/store Wit £ 1%) 1~4 5 PUAML
B A AF AR I HLE K KSR 0x31048n, 0x3114+8n, 0x312+8n. 0x313+8n; HUd WAL A B R D B 25 A7 25 A st stk oy
0x380, HUHR MW SURE AR AS 25 A7 2t > 0x381, 55 n ANHUHG I A A 1 1~4 5 PUAN i 2 27 77 2 1) btk
Y 0x390+8n. 0x391+8n. 0x392+8n. 0x393+8n.

load/store Wi HL MR AL A0 75 B 2 292 B 14 A, HCSZBR M SEI R AR thoE o R T DL I 32 Y
CSR.MWPC.Num 1 CSR.FWPC.Num F{E e & n] LU F 2 /D AN 4 e A0

7.9.1load/store B S EEEE (MWPC)

A e B A RO EAE B T2 FNAK 4 load/store YA s BT AN 2L
PR SSIER S, BT IS ) 2 R Be 351 5 5 /&2 7€ CSR.CRMD f WE {37,
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LOONGSON TECHNOLOGY KEBRS TN B R
& 7- 56 load/store Ml ARFEEFFREN

fir 2 %5 g

5:0 Num R | load/store Mi#t s A4

19:16 0 R | HARSBUEMLY &, NWZEAIERN 0, SH 2.

31:20 0 RO | fREAML BRiRE 0, HEMA VS HAE.

7.9.2load/store I M BIERE (MWPS)

=& 7- 57 load/store M A BFREFER/EN

L 25 4] ik
load/store WiHL s A B 0. HL S IRAL R —— X, BUARF i XSS 1 5 LA

e S - 24 load/store A [k iy v FEAN AR A, DUIHCXH I () FU ARG B 1 BREZ LA AP,
TR A 2B X AN FE AR 0.
B H AR X LR S 1 RS 0, XTHUARES 0 s,

15:n 0 R HiRE N 0, 52k,
BB R AL E 1, I LAB I (4 208 T — K load/store Wil s dr 45 5L, BTl
RS R AR AR A AT 2% Stauts 8P X FURFE 1 A il MR SIS 1% T g
ATE AN A0 R PR 7 0 T 5 TG R L P B 52 fih A ] — WS A0 s, T TR A A 400 st 481
HMALEE,

16 Skip RW | 4 Skip firhy 1 B, m%@#ﬁUT~mmmeMmﬁﬁ¢%%ﬁ SHE R Z
g5 SR RISk DZIE A 00 X EWRE BIRAH Skip A28 1 /5, 22 20
— A R b, ZAREE I R NS 1 E AR 1,
% Skip SLXF Y FTAT 1) load/store Al £o WUERBAHSHCT B sl (ORCE, S04 T W78,
WIRER EZAL, EEN T RN, TES 0 HRIZA.

31:17 0 R | HiEEN 0, BRI,

7.9.3 load/store ¥#ls5 n BLE 1~4 (MWPNCFG1~4)

£ load/store WA A HIBC & 1~3 FFan P & HE B BEEH T ISR A A EL B AT . (B fr LR
PAERHLHE /& maddr, F5 Y5 /& mbyten, BN AR A A Ay HR A T L FE AN T

1.

2
3.
4

132

W CSR.CRMD.WE=0, HWrZik, &E; 2;
RS HT A b T B 3 UH MWPCFG3 (1) DSOnly 55T 1, FIWr& L, &4 3;
WA MWPCFG3 H' PLVO~PLV3 Hi% W 4 BT AL GE RIS — 25 T 0, FIWrZ ik, SNE% 4;
U 5% A 2 load #:1E{E &2 MWPCFG3 ™ LoadEn {7 % T 0, K& %4 1E 2 store 1 1E(H 2
MWPCFG3 H'f#) StoreEn 5T 0, FIWrZ ik, S%% 5;
a4 MWPCFG3 W LCL 25T 1, {H/2& CSR.ASID.ASID 45T MWPCFG4 1] ASID, H|Wr£2 1k,
TN 65
| RSP ER ARG ERAR
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6. 4% (maddr & (~\MWPCFG2.Mask)) != (MWPCFGI1.VAaddr & (~-MWPCFG2.Mask)), ElHbsh: iR

FAE, FIWTZE L, I 7;

7. 41 (~bytemask[7:0] & mbyten[7:0)5F T4 0, FIBIZIE,

Ay iy iz A
—H U,

N TEDRE T T I R A A AT mbyten AT bytemask N RS

mbyten KRNFAEW I 1) F
xR, HARME R 7- 58 Fis:

%+ 7- 58 load/store ¥5#l = #IMTiTE mbyten EX

N o

X 8 LRI &, HAH S load/store #AF 2 DL Kt b7 E

HA%

maddr{2:0]

3

4

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], ST[X].H
LD{GT/LE}.H, ST{GT/LE}.H

0x03

0x0C

0x30

0xCO

LD[X].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}[_DBI.W,
AM{MAX/MIN}[_DB].WU,

FLD[X].S, FST[XI.S,

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

0x0F

0xFO

LD[X].D, STIX].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

bytemask 7 i A0 A0 LA W4 5=

TS5 R AR, X

WY VAddr BN BL 2 MWPCFG3 H /Y Size ¢, BARE LANFTR.
=& 7- 59 load/store 53 &5 bytemask E X

XE—A 8 R &, H{E5 MWPCFGI

MWPCFG1.VAddi{2:0]
MWPCFG3.Size
0 1 2 3 4 5 6 7
0b00 0x00
0b01 0xFO 0xOF
0b10 OxFC 0xF3 0OxCF 0x3F
0Obl1 OxFE 0xFD OxFB OxF7 OxEF 0xDF 0xBF Ox7F
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Z 7- 60 load/store Ml SEIE 1 FHEREN
fir £F | &5 g
GRLEN-1:0 VAddr RW | % load/store ML A xaAF LU HE M ik o
Z 7- 61 load/store Ml SEIE 2 FHEREN
fir ZF | &5 ik
CRLEN-10 ek - % load/store {41 s s ELARH BR AL 455 i i (O<i<GRLEN) Jy 1, FIRHuhkf)
BifiAS L.
#* 7- 62load/store MILFEE 3 FHEH/ENX
fir 2 ®E g
AL 1 RIRIZ load/store WML AAE IR N AT . X B “WI A B U5
S —RAZMAN A BC A A AT ATERX MR PR s, R S A
0 DSOnly RW | HEAAEX AN N A 22k B L s B S i B AR A
PAAEP BT (CSR.DBC.DS=1) A [ HifEe, XEkEZITERB T
(L) Bk AT T s i e 5 e AR
1 PLVO RW | iZHEALAAE PLVO FAACGEZL Tl A AL s AN (R . 1——fiAE, o——251k.
2 PLV1 RW | Z L A7E PLVI FRRCE LT il A s IS i e . 1—— (e, 0——2E 1k,
3 PLV2 RW | iZHEALAAE PLV2 FRACGEZL T il A IS AL s AN (R . 1——fiRE, 0——251k.
4 PLV3 RW | iZ 7R PLV3 FERCEL T il A s IS i e . 1—— (e, 0——2K 1k,
6:5 0 R | FRSCBUBAMEY R, Wz UEERN 0, SHZK,
7 LCL RW | H 1 &R RmEp k.
8 LoadEn RW | 91 FIR* load FRAEBEAT AL AR &, B A,
9 StoreEn RW | 1 /R4 store BAEBEATHE AL A 0, A AV #5
11:10 Size RW | #EAT ML A AT, WIRLE 5 ¥ A FL T R N o
31:12 0 RO | fREGHEL. BRM 0, HIEKMA fRVFscE HfE.
3 7- 63 load/store B RARE 4 FHFER/ENX
fir BF By g
9:0 ASID RW | # L ASID
15:10 0 R | HiER 0, Shiamgs,
23:16 0 R | FRSEHUEAMLY R, WZE IR 0, B2,
31:24 0 R | REER O, SH AN,
134 | SRR ARRNERAE

Loongson Technology Corporation Limited




Fein il

LOONGSON TECHNOLOGY BOHEESZTFN H—. Lk

7.9. A NEERSBEFES (FWPC)

A AT A B BOECEL(E B T R R ML R B DT A R

FEMERIEM S, A WAL A i 4 = i R 5 592 7 CSR.CRMD ) WE fif.,
*® 7- 64 REEENSBARERFREN

fir ZZES By ik

5:0 Num R | WU AL L

19:16 0 R | FRSEBUEAMLY R, W8 IR 0, B2,
31:20 0 RO | fREAHL, Bk 0, HEAEARARVFSE A,

7.9.5 B B S BERE (FWPS)

® 7- 65 MIEHARBERTFEREN

fir BT %5 ik

Beg AL i h s Ol S WL —— xR, EOE i XA i S A
MAWERN PC ar AN AL, WX R LR S 1. BREWIEISL, B A2

n-1:0 Status RW1 . ‘ .
B AN EL RIS 0,
A R R LA S 1S 0, XTEUERS 0 Kl 2%,
15:n 0 R HaEh 0, 5H 28,

BRI RZALE 1, ] DLERE (R 20 T — IR IR I th 42RO
TREL AR AP A7 4% Stauts S X B ECRFE: 1 BA il A M AL A 51 8k o 1% D e AT ATEAS
G S A0 R 156 D0 28 G O PR LB ) FE R A [R] — B, AT R A M A B S )
B,

16 Skip RW | 24 Skip iy 1B, GEREEAFER] T — UG M PRI O, 27 ZmZar b4y
R FEIH Skip ALE M 00 XBEWRERRPRHE Skip (08 1 )5, BFEZ 20—
LA o ZRHEE I A EXNZAL S 1 E AR R 1,

% Skip LA T A BRI AL AT e R PHE S T W OB, SEHe Tl AT, U
iEZM, EENTREEN, HES 0 ERIZ.

31:17 0 R HEER 0, 52N,

7.9.6 g A n B2 E 1~3 (FWPNCFG1-~3)

AR SRS 1~3 TS PO IE B EEA T WS &0 Lo B, R M s Y f
(I W FR N T

1. 415 CSR.CRMD.WE=0, HIWiZ&it, #H%: 2;

2. WHRMEASE TR H FWPCFG3 ) DSOnly {7551 1, AW, &HE: 3;

3. 4R FWPCFG3 ' PLVO~PLV3 1%} 5 24 B AL S R A IR — 255 - 0, FIWrEE ik, S04 4;
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4. G FWPCFG3 1 LCL % F 1, {HJ& CSR.ASID.ASID 1% FWPCFG4 ) ASID, H[HiZ&kil-,
S NEL 6;

5. 1% (pc & (~FWPCFG2.Mask)) != (FWPCFG1.VAddr & (~FWPCFG2.Mask)), B[l il b A4,
FIWTL L, 75 WA Dy i iz A A

* 7- 66 MiEENAEER 1 FFREX

fir ZF | &5 ik
GRLEN-1:0 VAddr RW | iZHUR AR FU A R
® 7- 67 BUBKILAAE 2 FFR/ENX
fir ZF | &5 g
CRLEN-L:0 ok W HUAR WS ik BRI R o #5585 1 A7 (0<Si<GRLEN) My 1, R/sHibkfss i fir
&5,
& 7- 68 BIEEYLAECE 3 HFEFEREN
fir ZZES By g
AN 1 RN IR AR N TR X T BSOS S —
TEAZ M A IE B2 A7 T AR MRS BRI 8, — A2 M R A 2 i v 5 AR
0 DSOnly RW | FERXAMRAR A 2 fil A WAL s B S b i I sk
AT AT (CSR.DBG.DS=1 ) A AT#{EER, XEREIEIT AR A T
(L) Bk BAT T s i e 2 e AR
1 PLVO RW | iZW L ATE PLVO FRREE T A A0 sl S i g . 1——fiRE, 0——4% 1k,
2 PLV1 RW | iZW L ATE PLVI FRREE T R A sl S i g . 1——1iRE, 0——4% 1k,
3 PLV2 RW | iZW AL ATE PLV2 FRALSER T R A sl S i g . 1—— (g, 0——2% 1k,
4 PLV3 RW | iZW L ATE PLV3 FRREE T R A sl S i g . 1—— (g, 0——4% 1k,
6:5 0 R | FRSEBUEAMLY R, WZE IR 0, B2,
7 LCL RW | 91 FRX2 —Naat il
31:8 0 RO | fREAHL R IE 0, HEMA RIS HAY.
® 7 69 BUEHUSRE 4 FFEHREN
fir 2 ®E g
9:0 ASID RW | # L ASID
15:10 0 R | HEEy 0, B,
23:16 0 R | ARSEBUEDMLY R, WHZEUER 0, B2,
31:24 0 R | HEER 0, A,
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7.10 AR EFHRSEHFFS

7.10.1 BiX&F%FER (DBG)

® 7 70 RAFFEREX

fir ZF ] ik
N1 R R TR
0 DS R | 7RI il B S, SRR AL 1,
BMZALN 1, $UT ERTN $54851% 0035 0.
7:1 DRev R | LRI RRA S . 1 ARIaaRRA .
8 DEI R | 1 RN I 5 S 2 R i A R rh W 46 (DET ).
9 DCL R | 9 1 RN R 1 i S S B X A1 51 4 (DCL ),
10 DFW R | A1 FRRBEN B 0 R ) S S8 i s AL 1 4 (DFW ),
11 DMW R | 1 FoRBENE R B 1 S 2682 115K load/store YL AL B4 (DMW ).
15:12 0 RO | HiEho0
PR R R AR B S, R SRR G S X B, X SRS & L5 R
7- 8 i SRR B, U = X
21:16 Ecode R TLB HIHBISN R T 0x7 SHISM ;
IS T 0xC S ;
PLESEHRGISNE T OxE S 445
31:22 0 RO | Higho

7.10.2 i@iRAfFI9MREMNE (DERA)

® 7- 71 ERGIINEE R FFERE X

fir 2T %5 ik

FEARPRA R N A RN, R % A PC id R T
24 CSR.DBG.DS=1 i}, #4T ERTN #5458, Mix EHE R [3] Hi bk,

63:0 pPC RW

7.10.3 BiR#KIEHRE (DSAVE)

AR T4 2R MR . BB LR AT 2747 2% 0] LA 18 FH 27 A7 2 854 o
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Z T LA — A A5 S AL B 7 1Y) SAVE B A7, DR R 2h il LUK AEAE AR AR 3 5%

 HE B A A BT R AL R R R BLE B AR .
7 72 RRBEREFFEREN

oA BT o= iR
63:0 Data RW | (USRS R . FRBUT CSR #6241, RS MGZ IR N2 .
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8 MiF A TheEE X {hfDiik

8.1 A EEFAREX

AATHNEE T DS i S TR ) A A S SR E TR & X, DA RRETF I e o &
FAN, TEONHD A BUE A WA R 2R ik e R
& WAHAMRSCRH “d” BRI RN TR S, b d AT SR R IX A BESI B 6 58 s

b

& KA ‘D7 BRI R R R, Horh e b B RT SRR NI A BRI B A T8 e b A
& R “h BUHhTRTR RN TOSEERIRL, Hrhesh AT R R AN TS R BN T s

TONEERI O BUE T A~F 18 HKE 78,

& 8 1 BAXRTFEX

return ig @ ﬁ

it B L
HITIEA 1

elif S 11 2
AT 2

else:

HATiEA] 3

KBS

case )é/éﬁ/#— of:
1 AFTiE 1
1H 2 HiTiE 2
default: SEH /7154

case >R ﬁ: /j

B 2 TRUE $ 17354 « FALSE P {7354 AT IR
or FF3FE in 1
e for R
range(/V) 0 FIN-1, 5Ky 1 T
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
SRR RRGERLAE
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BAEFF & X
boolean AR
bit oA
integer B
bits(2V) N AR R
ZeroExtend( 2 #, V) ZREYRENAL
SignExtend(Z &,V BEMRSY RE NN

isSNaN(Z2' &) A5 5 % signaling NaN ¥UUI°y TRUE, BNy FALSE
isQNaN (3£ 4) AZ /& quiet NaN #0025 TRUE, #50H FALSE
SignalException(£/4f) fish A5 1
# HATER
= TR E

* 8 2 URBREFEX

BAERF X

[M:N) PLE Y N E M Az
V) ALER MO N RFHE
N, M - ALE N, M, - fRiKPHE

#* 8 3 BEARZEFEX

BIERF X

+ i
_ ik
* e
/ B
% Hups
sk %

#* 8 4 RIEHFENX

BIERF X

== T
= NET
> KT
< INTF
>= KTEHT
<= INTEET
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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

8.2.4 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
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8.2.5 #itBALEIRELE 1 B

{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 it BALEIRELE 0 BT

{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 FitHRALRIAESE 1 BIP

{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 FitHR A IAELE 0 BIP S

{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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8.2.9EL4F TR

{bits (N) } BITREV (bits (N) x):
for 1 in range (N)

res[i] =

return res

X[N-1-1]

8.2.10 CRC-32 &W&fnitH

bits(32) CRC32 (old_chksum, msg, width, poly):

new_chksum =

for i in range (width) :
if (new_chksum & 1'bl):

new_chksum = (new_chksum >> 1) ~ poly

else:

new_chksum = ((new_chksum >> 1)

return new_chksum

(old_chksum & OxXFFFFFFFF) ~ {{(64-width){1'bO0}}, msg}

8.2.11 EREFSBERAHSTEY

{bits (32) } FP32convertToSint32 (bits(32) x, bits(2) rm):

case {rm} of:

{2'd0}:
{2'dl}:
{2'd2}:
{2'd3}:

return Sint32_convertToIntegerExactTiesToEven (x)
return Sint32_convertToIntegerExactTowardZero (x)
return Sint32_convertToIntegerExactTowardPositive (x)

return Sint32_convertToIntegerExactTowardNegative (x)

8.2.12 HEREFRBRAFSVFEHY

{bits (64) } FP32convertToSint64 (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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8.2.13 WHEZRXAEFSFEH

{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)

8.2.14 WHREFRBRAFSVFEHY

{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 HEEFANNE

{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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CLo.wW

rd, rj

CLzZ.wW

rd, rj

CTOo.W

rd, rj

CTZ.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.2W

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
000000O0OO0OO0OOTOO rj rd
00000O0OOOOOTO1 rj rd
00000O0OOOOOTT1TO rj rd
000O0O0OO0OOOOOT1TT11 i} rd
000O0O0O0OOOO1TO0OOO i} rd
000O0O0OO0OOOOTTOO1 i} rd
000O0O0OO0OOOOT1TO0OT1TO i} rd
000O0O0OO0OOOOTTOT11 i} rd
000O0O0OO0OOOOT1T1TO0OO i} rd
00000O0OOOOTTOH1 rj rd
00000O0OOOO0OTTTI1O rj rd
00000O0OOOO0OTTT 11 rj rd
00000O0O0OO0OT1TO0OOOO rj rd
0000O0O0OOOT1TOOTO O rj rd
00000O0O0OO0OT1TOOTO ] rd
000O0O0O0OOOT1TOOT11 i} rd
000O0O0OO0OOO0OT1TO0OT1TO0O i} rd
000O0O0OO0OOOT1TOT1TOI1 i} rd
000O0O0OO0OOO0OT1TO0OT1TT1TO i} rd
0o00O0O0O0OBOOT1TOT1T 11 i} rd
000O0O0OO0OOO0O1T1TO0O0OO i} rd
00000O0OO0OO0OTTTOO rj rd
00000O0OO0OO0OTTTOT1O rj rd
00000O0OO0OO0OT1TTOTI11 rj rd
0000O0OOTO rk rj 0000O00O
000O0OOT11 rk rj 0000O00O
0 00O 1(0]sa2 rk rj rd
0 00O 1(1]sa2 rk 1 rd
000 1O0(0]fsa2 rk 1 rd
00011 sa3 rk 1 rd
00100O0O0O rk i} rd
00100O0O0T1 rk i} rd
00100O0T1TO0 rk i} rd
0010O0O0T11 rk 1j rd
00100100 rk 1 rd
0010O0T1TO0T1 rk 1j rd
0010O0T1TT1T0 rk 1j rd
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21221 (1 (1|1|[1|1|1f1|1[{1[0|0|0O|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
00100111 rk i} rd
00101000 rk 1j rd
00101001 rk 1j rd
00101010 rk 1j rd
00101011 rk 1j rd
00101100 rk 1j rd
00101101 rk 1j rd
00101110 rk i} rd
oo01o1111 rk i} rd
00110000 rk i} rd
00110001 rk i} rd
00110010 rk i} rd
00110011 rk i} rd
00110110 rk 1 rd
0o01101 11 rk 1 rd
00111000 rk 1j rd
00111001 rk rj rd
00111010 rk rj rd
o011 10 11 rk 1 rd
00111100 rk i} rd
oo0111101 rk i} rd
oo0o1t111110 rk i} rd
oo1t1t11 111 rk i} rd
01000O0O0O rk i} rd
01000O0O0T1 rk i} rd
010000O0T10 rk rj rd
01000O0T11 rk 1j rd
01000100 rk rj rd
01000101 rk rj rd
01000110 rk 1 rd
01000111 rk rj rd
01001000 rk i} rd
01001001 rk i} rd
01001010 rk i} rd
01001011 rk i} rd
01001100 rk i} rd
01001101 rk i} rd
01001110 rk 1 rd
01001111 rk i} rd
01010100 code
01010101 code
01010110 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.WU 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.BW  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
SYSCALL 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|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
ALSL.D rd, rj, rk, sa2 00000O0O0O0O0OGOT1O0T1 1[0fsa2 rk il rd
SLLLW rd, rj, uis 000000O0O0O0OTO0O0O0GO0|OO 1 ui5 il rd
SLLILD rd, rj, uié ooooooooo1ooooo1| ui6 il rd
SRLIL.W rd, rj, uis ooooooooo1ooo1oo1| ui5 il rd
SRLLD rd, rj, uié ooooooooo1ooo1o1| ui6 il rd
SRALW rd, rj, uis ooooooooo1oo1ooo1| ui5 il rd
SRALD rd, rj, uié ooooooooo1oo1oo1| ui6 il rd
ROTRIL.W rd, rj, uis ooooooooo1oo11oo1| uis i rd
ROTRI.D rd, rj, uié 000000O00O0OT1TO0O0T1 1|01 ui6 il rd
BSTRINS.W rd, rj, msbw, Isbw 00000O00O0O0O0 1|1 msbw 0 Isbw it rd
BSTRPICK.W  rd, rj, msbw, Isbw 00000O00O0OO0 1|1 msbw 1 Isbw it rd
BSTRINS.D rd, rj, msbd, Isbd 00000D00O0O0T10 msbd Isbd T rd
BSTRPICK.D rd, rj, msbd, Isbd 0000000O00O0T1 1 msbd Isbd 1] rd
FADD.S fd, fj, fk 000000O010000O0O0GO0GO1 fk fj fd
FADD.D fd, fj, fk 00000O0O01000O00O0O0O0T1O0 fk fj fd
FSUB.S fd, fj, fk 000000O010000O0O0T1O01 fk fj fd
FSUB.D fd, fj, fk 00000001000O00O0O0T1 10 fk fj fd
FMUL.S fd, fj, fk 000000O010000O0TO0O01 fk fj fd
FMUL.D fd, fj, fk 000000010000O0T1O0T1O0 fk fj fd
FDIV.S fd, fj, fk 000000O010000O0T1T1 01 fk fi fd
FDIV.D fd, fj, fk 000000010000O0T1T1 10 fk fi fd
FMAX.S fd, fj, fk 0000000100001 00O0:1 fk fj fd
FMAX.D fd, fj, fk 0000000100001 00T10 fk fj fd
FMIN.S fd, fj, fk 0000000100001 01 01 fk fi fd
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
FSCALEB.S fd, fj, fk 000000O010001000O0 1 fk fj fd
FSCALEB.D fd, fj, fk 000000010001 000T10Q0 fk fj fd
FCOPYSIGN.S fd, fj, fk 000000010001 00T10 1 fk fj fd
FCOPYSIGN.D f{d, fj, fk 000000010001 00T110 fk fi fd
FABS.S fd, fj 000000010001 0100000O0O0O0 1 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
FLOGB.S fd, fj 000000010001 010000T100 1 fi fd
FLOGB.D fd, fj 0000000100010100001010 fj fd
FCLASS.S fd, fj 0000000100010100001 101 fj fd
FCLASS.D fd, fj 0000000100010100001110 fj fd
FSQRT.S fd, fj 00000001000 1010001000 1 fj fd

151 | SRR ARRGERAR

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY BOHEESZTFN H—. Lk

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
FSQRT.D fd, fj 000000010001 01000100T10 fi fd
FRECIP.S fd, fj 000000010001 010001010 1 fi fd
FRECIP.D fd, fj 000000010001 0100010110 fj fd
FRSQRT.S fd, fj 00000001000 1010001100 1 fj fd
FRSQRT.D fd, fj 000000010001 0100011010 fj fd
FMOV.S fd, fj 0000000100010100100T101 fj fd
FMOV.D fd, fj 000000010001 0100100110 fj fd
MOVGR2FR.W fd, rj 000000010001 010010100 1 il fd
MOVGR2FR.D fd,rj 000000010001 0100101010 il fd
MOVGR2FRH.W fd, rj 000000010001 0100101011 il fd
MOVFR2GR.S rd, fj 000000010001 0100101101 fi rd
MOVFR2GR.D rd, fj 000000010001 0100101110 fi rd
MOVFRH2GR.S rd, fj 000000010001 0100101111 fi rd
MOVGR2FCSR fcsr, rj 000000010001 0100110000 il fosr
MOVFCSR2GR rd, fcsr 0000000100010100110010 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
FTINTRM.L.S f{d,fj 000000010001 1010007100 1 fi fd
FTINTRM.L.D f{d,fj 0000000100011 010001010 fi fd
FTINTRP.W.S {d, fj 0000000100011 01001000 1 fi fd
FTINTRP.W.D f{d, fj 0000000100011 0100100T10 fj fd
FTINTRP.L.S fd, fj 0000000100011 01001100 1 fj fd
FTINTRP.L.D fd, fj 0000000100011 010011010 fj fd
FTINTRZW.S fd, fj 0000000100011 01010000 1 fj fd
FTINTRZW.D f{d, fj 0000000100011 0101000T10 fj fd
FTINTRZ.L.S fd, fj 0000000100011 010101001 i fd
FTINTRZ.L.D fd, fj 0000000100011 010101010 fi fd
FTINTRNE.W.S {d, fj 0000000100011 01011000 1 fi fd
FTINTRNE.W.D {d, fj 0000000100011 0101100T10 fi fd
FTINTRNE.L.S fd,fj 0000000100011 010111001 fi fd
FTINTRNE.L.D fd, fj 0000000100011 010111010 fi fd
FTINT.W.S fd, fj 0000000100011 01100000 1 fi fd
FTINT.W.D fd, fj 0000000100011 0110000T10 fj fd
FTINT.L.S fd, fj 0000000100011 01100100 1 fj fd
FTINT.L.D fd, fj 0000000100011 011001010 fj fd
FFINT.S.W fd, fj 0000000100011 1010007100 fj fd
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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
ADDI.W rd, rj, si12
ADDIL.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, fj
TLBCLR
TLBFLUSH
TLBSRCH
TLBRD
TLBWR
TLBFILL
ERTN
IDLE level
INVTLB op, rj, rk
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
FNMADD.D fd, fj, fk, fa
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oo0o1t1t11o01000110 fj fd
0011101001000 fij fd
0011101001010 fj fd
0011110010001 fj fd
0011110010010 fj fd
0 si12 1 rd
1 si12 rj rd
0 si12 1 rd
1 si12 1 rd
0 si12 1 rd
1 ui12 1 rd
0 ui12 1 rd
1 ui12 1 rd

csr 000O0O rd

csr 00O0O01 rd

csr rj!=0,1 rd
0 si12 1j code
10000 level 1j rd
10001 seq 1j 00O0O00O
100100O0O0OO0OOOO0DO0 i} rd
1001000O0OO0OO0OO0OTO0H1 i} rd
1001000O0OO0OO0OO0OTO i} rd
1001000O0OO0OO0OO0OT11 i} rd
1001000O0OO0OO0OT1TO0O0 i} rd
1001000O0OO0OO0OT1TTO0H1 i} rd
100100000O0T1T10 ] rd
100100000O0T1 11 rj rd
10010000O0T100O0(0OO0O0OO0[OO0O0O0O0
10010000O0T100O0T1/00O0O0O0[(0OO0O0O0O0
10010000O0T10T10(00O0O0O0[0OO0O0O0O0
100100000101 1/0000O0[(0O0O0O00O0
100100O0OO0OO0OT1TT1TO0O0|00O0OO0O|0OO0O0O0O0
100100O0O0OO0OT1TT1TO0T1|/000O0O00O0O0O0O0
1o001000O0OO0OT1TTM1T10|00O0O0OO0|O0O0O0O0O0
10010001 level
10010011 rk 1 op
00 1 fa fk fj fd
010 fa fk fj fd
101 fa fk fj fd
110 fa fk fj fd
00 1 fa fk fj fd
010 fa fk fj fd
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FNMSUB.S fd, fj, fk, fa
FNMSUB.D fd, fj, fk, fa
FCMP.cond.S cd, fj, fk
FCMP.cond.D cd, fj, fk
FSEL fd, fj, fk, ca
ADDU161.D rd, rj, si16
LU12L.W rd, si20
LU321.D rd, si20
PCADDI rd, si20
PCALAU12I rd, si20
PCADDU12| rd, si20
PCADDU18I rd, si20
LL.W rd, rj, si14
SC.wW rd, rj, sil4
LL.D rd, rj, sil4
SC.D rd, rj, sil4
LDPTR.W rd, rj, sil4
STPTR.W rd, rj, sil4
LDPTR.D rd, rj, sil4
STPTR.D rd, rj, sil4
LD.B rd, rj, si12
LD.H rd, rj, si12
LD.W rd, rj, si12
LD.D rd, rj, si12
ST.B rd, rj, si12
ST.H rd, rj, si12
ST.W rd, rj, si12
ST.D rd, rj, si12
LD.BU rd, rj, si12
LD.HU rd, rj, si12
LD.wWU rd, rj, si12
PRELD hint, rj, si12
FLD.S fd, rj, si12
FST.S fd, rj, si12
FLD.D fd, rj, si12
FST.D fd, rj, si12
LDX.B rd, rj, rk
LDX.H rd, rj, rk
LDX.W rd, rj, rk
LDX.D rd, rj, rk
STX.B rd, rj, rk
STX.H rd, rj, rk
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2(2(2|1)1(1[1]1]1(1
2(1]/0]|9]|8|7[6]|5]|4]|3
10 1 fa
110 fa
001 cond
010 cond
0 00|00 ca
si16
si20
si20
si20
si20
si20
si20
sit4
sil4
sil4
sil4
sil4
si14
sil4
sit4
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
0 si12
1 si12
00O0O0O0(0OO00O
000O0T1T(0 00O
00O010(0O00O0
00011({000
00100(0OO00O
0010 1({000

1f1|1|0|0|0fO0fOfOfO|0O|OO
2|1]|0|9(8|7|6|5]|4|3[2[1]|0
fk fj fd
i fj fd
i fj 00| cd
fk fj 00 cd
i fj fd
1j rd
rd
rd
rd
rd
rd
rd
1 rd
1j rd
1j rd
1j rd
1j rd
1j rd
1j rd
1 rd
1 rd
1 rd
1 rd
1 rd
1 rd
1j rd
1j rd
1j rd
1j rd
1j rd
1j rd
1 hint
1 fd
1 fd
1 fd
1 fd
rk 1 rd
rk rj rd
rk 1 rd
rk rj rd
rk rj rd
rk 1 rd
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STX.W rd, rj, rk
STX.D rd, rj, rk
LDX.BU rd, rj, rk
LDX.HU rd, rj, rk
LDX.WU rd, rj, rk
PRELDX hint, rj, rk
FLDX.S fd, rj, rk
FLDX.D fd, rj, rk
FSTX.S fd, rj, rk
FSTX.D fd, rj, rk
AMSWAP.W rd, rk, r
AMSWAP.D rd, rk, rj
AMADD.W rd, rk, rj
AMADD.D rd, rk, r
AMAND.W rd, rk, rj
AMAND.D rd, rk, rj
AMOR.W rd, rk, rj
AMOR.D rd, rk, rj
AMXOR.W rd, rk, rj
AMXOR.D rd, rk, rj
AMMAX.W rd, rk, r
AMMAX.D rd, rk, rj
AMMIN.W rd, rk, r
AMMIN.D rd, rk, rj
AMMAX.WU rd, rk, r
AMMAX.DU rd, rk, rj
AMMIN.WU rd, rk, rj
AMMIN.DU rd, rk, rj
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
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222|111 f1|1]1f1f1]|1]1(0f0|O|O(OfO|O|O(OO
2|1]|0]|9(8[7|6|5]|4|3[2[1[0[9]|8|7|6|5[4[3]|2]|1]0
001 10[(000 rk rj rd
0011 1(000 rk rj rd
01 000[(0O00O rk 4] rd
0100 1(0O00 rk rj rd
01010f(0O00O0 rk rj rd
0101 1(000 rk 1 hint
01 100[(0O00 rk 4] fd
01 101(000 rk rj fd
011 10[(000 rk rj fd
011 11(000 rk rj fd
11000000 rk rj rd
11000001 rk 4] rd
11000010 rk rj rd
11000011 rk rj rd
11000100 rk 1j rd
11000101 rk rj rd
11000110 rk rj rd
11000111 rk i} rd
11001000 rk 1j rd
11001001 rk rj rd
11001010 rk 4] rd
11001011 rk rj rd
11001100 rk rj rd
11001101 rk 4] rd
11001110 rk rj rd
11001111 rk 1 rd
11010000 rk 1j rd
11010001 rk rj rd
11010010 rk rj rd
11010011 rk i} rd
11010100 rk rj rd
11010101 rk rj rd
11010110 rk 4] rd
11010111 rk rj rd
11011000 rk rj rd
11011001 rk 4] rd
11011010 rk rj rd
11011011 rk 1 rd
11011100 rk rj rd
11011101 rk 1 rd
11011110 rk 1 rd
11011111 rk i} rd
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AMMAX_DB.WU rd, rk, rj 1110000 rk il rd
AMMAX_DB.DU rd, rk, rj 1110000 rk il rd
AMMIN_DB.WU rd, rk, rj 1110001 rk il rd
AMMIN_DB.DU rd, rk, rj 1110001 rk il rd
DBAR hint 1110010 hint
IBAR hint 1110010 hint
FLDGT.S fd, rj, rk 1110100 rk il fd
FLDGT.D fd, rj, rk 1110100 rk il fd
FLDLE.S fd, rj, rk 1110101 rk il fd
FLDLE.D fd, rj, rk 1110101 rk il fd
FSTGT.S fd, rj, rk 1110110 rk il fd
FSTGT.D fd, rj, rk 1110110 rk il fd
FSTLE.S fd, rj, rk 1110111 rk il fd
FSTLE.D fd, rj, rk 1110111 rk i1 id
LDGT.B rd, rj, rk 1111000 rk il rd
LDGT.H rd, rj, rk 1111000 rk il rd
LDGT.W rd, rj, rk 1111001 rk i1 rd
LDGT.D rd, rj, rk 1111001 rk T rd
LDLE.B rd, rj, rk 1111010 rk il rd
LDLE.H rd, rj, rk 1111010 rk il rd
LDLE.W rd, rj, rk 1111011 rk il rd
LDLE.D rd, rj, rk 1111011 rk il rd
STGT.B rd, rj, rk 1111100 rk il rd
STGT.H rd, rj, rk 1111100 rk il rd
STGT.W rd, rj, rk 1111101 rk il rd
STGT.D rd, rj, rk 1111101 rk i1 rd
STLE.B rd, rj, rk 1111110 rk T rd
STLE.H rd, rj, rk 1111110 rk i1 rd
STLE.W rd, rj, rk 1111111 rk i1 rd
STLE.D rd, rj, rk 1111111 rk T rd
BEQZ rj, offs offs[15:0] 1] offs[20:16]
BNEZ rj, offs offs[15:0] il offs[20:16]
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] i 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
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BGEU rj, rd, offs 011011 offs[15:0] il rd
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