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1 EBZEHBR

vt GSAB4E AbH #51% (J5 SCTRIAR GSA64E™) 52 — 3K S LoongsonISA f5 44513 H RISC AL BEER 4%,
FE it GSA464 ALFRASKZIPEBE AL TFUA . GSABAE 1T ATt /K 284N ol B DU 4545 A HEAT 61,
I BN H A B ANA 2 RK D Re A o 48 SEDRIEROBIC R BT HE T 0l DUEL 7 RS HAT, P 484
T B v (R MR 3264752 58 DA ORUE RS B 451 &0 A U7 A2 50 44T

%2 R AT K AL FE 25 FE A AH SCRIBUE A OS2 s M PR RE IV 1 LR 2R, 9t GS464E K A EL P AT HAR AN
WOt A7 i RGBT R AR S K R IR

BLF AT EARAFE AR B L EOR . SIS HEEOR N IR . SR E 4R WAR (L5
) MWAW (5JE5) M, FEHTEIAMRIES R T 5 RS IAKE . GS464E @it i1~ 128 1
(DI 25 A7 2R HE 2y S T8 R RT s B AT 2 AT E a4, [RIRT2: SR A 16 100, 32 T 32 T BE 25 A7 AR HEXT
HI/LO Zif7#% DSP Control 27 {7 #% FIVF s il SF A e AT i 2 o SIS EARIE 48 2 B EAE & 10 IR T
MRS R IR R SATHR S, b T RAW (5JEE) M5 EEIFH%E . GS464E XA —/
16 TR )58 AR B B . — AN 24 TR A AR Bl Al — A 32 WK VAR AR B b FaL R 5, FFiEid—4 128 T
(") Reorder BA%1] (fH#K ROQ)D SEILELFHAT R 1% AR 7 IR THEAC . BE R TR IS i T % B 48 &2 1
FIHE A SR d > B T3 HAH OG5 R I BH %€ . GS464E ] 8K Tiff 4 Rk i 23 (Global Branch History
Table, f&Fx GBHT), 8K i) m#i#E4s )7 % (Local Branch History Table, f##x LBHT), 8K T[4 /&ik
£ 5225 (Global Branch Select Table, f&i#k GBSEL), 13 fiiftj4: )i %/ #% (Global Histiry Registor, fi
R GHR), 1K i Hbrthhk220h2% (Branch Target Buffer, f&i#K BTB) #1 16 Tiff)i Al Hshk#s (Return
Address Stack, fiifk RAS) AT, Frf 5382 —> 24 1 Branch A1 (fE#% BRQ) SLHIL4)
SR AR TI B f5 2248 2 B HERR RS -

GS464E it BIfF il RG 1 TH AT LA WO S /K26 23 . GSA64E & W AN DI RE I Ui A7 5B
A VTAFERAE AT LI S7 Hujm K 34T Load AT Store #:4F . GS464E jd@ik 64 T 47BA%1 (CPO Queue) KzIZ
HiufF Rt AR R, SIS AR 3R VR B P AT AR FEL %€ Cache. GS464E K1l =%% Cache f7-fi&itt), Hh—2
Cache H1 64KB 154 Cache il 64KB ()%l Cache 4%, $515K% ] 64 73K & Cache 1780 VU & ZH FHER 5 44,
FEAN AL PE B AL 5 FAF () 256KB — 24 4 B 3L Cache, K] 64 ‘715K F Cache 47 F1 16 B 41FH RS54 o
FPIAMZ LT AMB =% Cache. GS464E K P& TLB 4544, Horf—2% TLB A 64 AR 4 TLB (fi
PN ITLB) F1 32 T4 A TLB (fai#k A DTLB), %% TLB 35— 64 T4 AR Al 48 7K/ TLB

(IR VTLB) Al—A> 1024 Tl 8 B ALFH LA A4 0 [ 7€ UK/ TLB (FjFK FTLB), TLB &:5in] ARG — >4

TA—AMETT, TUK/NE 4KB £ 1GB 2 [a] i 47,

GSA464E A5 A4 T RE I E s T RESBAE RIS S D RE K7 s T RERBAE « AN IE s A v] ASAAT 20 S 4R
A, A RK AT & ST B E TS DSP #:4F o BN B AEER AT L4 iR K B AT 64 37 KUK F5E 7 15 36
InEEtE, FHEE SR A fmt K B IAT 32 AT 64 A7) E R4

GS464E 3 HF MIPS A &[] EJTAG VA MIVE, KAARER AXI 820, 484 Cache sZ8L T BRI,
H3E Cache 528 7 ECC &L,

GS464E M AR/KEEHE PC. BUfe. TIRRID. 69 1. &5 1. FASEMS. FHE. k¥ 257
OPUT. L AR N9 L, iR KEIE I T AR

e PCHUKFHTAR T —HBUE T 7 AR 1 5Es PC i

o EUARVKZFRT IR PC {H 217 M 454 Cache 34 TLB, 454 Cache fllig4 TLB #f

ke BT WANE S = o =R v Ea [E e R el [
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o THPRRLU K EEEXS AL T A AT PR R I Bk 1 T 1)

o PRAY | KGO TERD S5 RAE TR A BAF

o PRRY I UK AE IR A VU5 FE A e 0 AL FE 28 ) N R FE M IR AL B A RS FE Ay A AR

o WA EMATUKGNERE BRI A I Z A Ay, IR AR A A A L B Rk
SRR %I R AT AR B 2 A7 88

o AERUKICE BTSSR u R S RAT, RIS R ROQ H A THUTIE N
JBFFHERS s BEAbh, FEFEFR A FIUTAF48 218 73 Mk A # 2 BA B RV A7 BB

o RSHAK N FE BT R B O RE N T RE S 2R TR B E R R I ER A TEE M
BRSSPI AE S, TR T 45 BB A0 forward 2R S5 E R E RO UT .

o IRTTATERTUKIN KT HIFE A WP B 25 A7 4% HE S EURH S PR Y5458 4 5028 21 AH S IO Bh e 4 .

o PUTTUKZARYESE L IR BIHAT IR 2 FF T &5 IR 5 R F7 A7 w45 R il it R R ol f 27 A7
WEMAR, BEHAHNWFA/ECE TR T .

o IR K A% I Reorder PAFIE S AR T BT 7E L& AT 58 IR & I Bk 5 i T LR A2 1 46
4, GSAB4E i % B LIFRAC U 2646 4 o

o BRI N KK IR H RIS R T T AR EMA KA THNEN HINTASNEMm S RRIF
BERUE RS R — 2B A2 B T A7 a8, FRIB VI B e B3R T A BB 2 5 N
Cache 5N 77

FIRRIEARIE LIRS, TR EIRIIES, WE ARRIERS . RS U AVIfFRS, 1E

HATM BE BB 241, GS464E [ AL M T .

64KB Branch Predictor
ICACHE

YYYY YV

Fetch Queue

Float/Vec
Rename

IssueQ IssueQ
]

FP{Vec PRF

64KB
| DTLE gy DCACHE
256KB

TolFrom
“— | 3 CACHE or I/0
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2 IBASEMRA

GS464E LI 1 et #8445 (LoongISA)VL.00 iz H ) MIPS64 St 725 3 A5 4« MIPS64 DSP 54 (MIPS64
DSP Module) LK 64 fi7 g s i@ e 4 (LoongEXT64).

2.1 MIPS64 #HABERELTIR

GS464E SEL T T MIPS64 FVE Hh i Z R A A Se BLAN > B r] i SLEL N F 184, HLSBL ) MIPS64 F
AR 2L IRk - EAE I LK

. Uifeies
. EHES
. RS

o HEHEY
o PhbIEZL 044
XX LR BT USI 2R

2.1.1 VifFER4S

MIPS 1k = £5H R A load/store Zetl . Firfiia HEAE A A2 a8 LiEAT, AAVIAHR & w0 247 P i Sl it
TV AR A E M EEAR LS . A5, AR FF U AR T U755

R 2-1CPU f8LE: ifrR4S

22 B AT B2 TRefER ISA F#AKA
LB B4y MIPS32
LBU G R ] MIPS32
LH IS MIPS32
LHU BT 5T MIPS32
LW B MIPS32
LWU W5 MIPS32
LWL WAl MIPS32
LWR Gy e MIPS32
LD B MIPS64
LDL WA - A MIPS64
LDR WA MIPS64
LL bz B4k H MIPS32
LLD HUbR B A i MIPS64
SB peas ) MIPS32
SH fEF MIPS32
SwW P MIPS32
SWL HFEMR MIPS32
SWR 1A MIPS32
3
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BB 82 ThREM R ISA FAK
SD FERF MIPS64
SDL AERL 3 MIPS64
SDR R T AT MIPS64
sC RS A MIPS32
SCD Wi KM P AT MIPS64
212 BHES

BEIE L TR SENEAR B, BAL. FEMBRIESERE. BRHRERLSEE T Fai ok

X (R-A, FRAEBOAIE S 4: R RAFAE A 8 ALEVBEE AR (-8, Hh—AMNgEESCh—A 16 £
FORAHIE @)
R 2-2 BHEHES: EARES (ALUILHIHD
2 BhiERF 184 ThREMIIR ISA &K
ADDI PRIk MIPS32
DADDI PP EESRVAHIE ¢ MIPS64
ADDIU YIS RERVA IR MIPS32
DADDIU INTEARF 5 W37 B 4 MIPS64
SLTI AINTF LR E MIPS32
SLTIU TSN E MIPS32
ANDI SRAIE MIPS32
ORI ERAIE MIPS32
XORI ST RIS MIPS32
LUI N GVAHIE A EIfR A MIPS32
X 2-3 BHIES: RS GHMAEHO
BB 84 TheREfER ISA AR5
ADD n MIPS32
DADD PIE S MIPS64
ADDU TAF5m MIPS32
DADDU o5 R MIPS64
SUB I MIPS32
DSUB BT MIPS64
SUBU T 5% MIPS32
DSUBU TEFG 5 TR MIPS64
SLT MNFEE MIPS32
SLTU TS/ TIE MIPS32
AND 5 MIPS32
OR =, MIPS32
XOR 8y, MIPS32
NOR gl MIPS32
4
EHPHERERLF

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY

J%t5 3A2000/3B2000 AL FEEEFH P F o T

R 2-4 BHEIRL: FAES QHEMAER

BB 82 ThREM R ISA FAKA
CLO FHIE 1AM MIPS32
DCLO AT 1AM MIPS64
CLZ FHIT 0 M MIPS32
DCLZ RFHTF 0 MY MIPS64
WSBH g AT MIPS32 R2
DSHD TR MIPS64 R2
DSBH g e AT MIPS64 R2
SEB FEHTY R MIPS32 R2
SEH PR TY R MIPS32 R2
INS INECIN MIPS32 R2
EXT RrHEH MIPS32 R2
DINS PIEZDATIN MIPS64 R2
DINSM RIS KN MIPS64 R2
DINSU RIS ZDATIN MIPS64 R2
DEXT PAEE VR MIPS64 R2
DEXTM KA L MIPS64 R2
DEXTU WUFRLFEEL MIPS64 R2
R 2-5 BHIS: R, BEES
22 B AT B2 TRefER ISA F#AKA
MUL e FI) 38 FH A7 A7 2% MIPS32
MULT I MIPS32
DMULT B3 MIPS64
MULTU A5 3R MIPS32
DMULTU A5 W73k MIPS64
MADD e MIPS32
MADDU A5 3 MIPS32
MSUB T MIPS32
MSUBU ToAF5 R MIPS32
DIV %3 MIPS32
DDIV P& MIPS64
DIVU Tk MIPS32
DDIVU TS W E B MIPS64
MFHI NG IR e e gl e MIPS32
MTHI I FH 25 A7 2 A ER HI A A7 38 MIPS32
MFLO M LO B 725 B B3 25 A7 2% MIPS32
MTLO M 25 A7 2 A HR LO A7 2% MIPS32
xR 2-6 BHIES: BlIRS
EHPHERERLF
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BB 82 ThREM R ISA FAK
SLL BRI MIPS32
SRL BiEOH MIPS32
SRA HARF MIPS32
SLLV AR B R 7S MIPS32

SRLV CIE'JINpeR v ay:/ MIPS32
SRAV A H AR MIPS32
ROTR TEREH MIPS32 R2
ROTRV AR 7 MIPS32 R2
DSLL WFZ BRI MIPS64
DSRL W MIPS64
DSRA WFHARER MIPS64
DSLLV QRSP E ST w2 MIPS64
DSRLV QRSP E ST 7 ey 2 MIPS64
DSRAV A EHAR AL MIPS64
DSLL32 AL E N 32 N2 48 /2 7 MIPS64
DSRL32 Fehrmin 32 B L # MIPS64
DSRA32 FALE I 32 KN FHAR G MIPS64
DROTR WA MIPS64 R2
DROTR32 FALEIN 32 IR TR A # MIPS64 R2
DROTRV B PR IR A MIPS64 R2

2.1.3 BtEMSTHES

Bk A7) SR T U AR IR, 04 DL DU A A

s PCHIXI AT 3L
s PC ooffbss
o EAFARLENT BRI

o M

MIPS 2y, FIT AT e R 184 Jm SR B — 2R SE IR ME 52 o Likely FeA2 154 (IR M R AL H R LTINS $104T
3E Likely ¥ 15 2 SER IR & B 2 G RIHAT . IR 182 IR [BIUAEBOAGRAF AR 2R 31 S 3P fras . ARYE
55 31 5 A AL AR oA Dy M P L R [
R 2-7 BhEMXIRS

8Bl 18> TRe R ISA FRA K5
J i MIPS32
JAL SLEPECE A R MIPS32
JR B B A7 A e M 4R 2 MIPS32
JR.HB B B A7 A8 M 4R 2 MIPS32 R2
JALR AR I AR MIPS32
JALR.HB Z A7 A It A MIPS32 R2
BEQ FHEE I B MIPS32
BNE AN Bk MIPS32
6
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BB 82 ThREM R ISA FAK
BLEZ NTEET 0 ks MIPS32
BGTZ KT 0 Bl MIPS32
BLTZ INF 0 kg MIPS32
BGEZ KT EEET 0 Bk MIPS32

BLTZAL /NF 0 A R MIPS32
BGEZAL KTEET 0 AR MIPS32

BEQL AR Likely b MIPS32
BNEL ANEEN Likely Bk MIPS32
BLEZL INFEEETF 0 N Likely Bbi% MIPS32
BGTZL KF 0 Likely Bk MIPS32
BLTZL /NF 0 N Likely k%% MIPS32
BGEZL KF8%5F 0 0 Likely Bk MIPS32
BLTZALL /NT 0 T Likely 18 F it MIPS32
BGEZALL KFEEET 0 Likely o i 2 MIPS32

2.1.4 PhabEDE 0 R4S
AR ZSIET 0 S ALFEEE (CPO) A7 a8 kB HE N AZE A AL FR S35 o
£ 2-8 thit#ER 0L

2 BhiERF 184 ThREMIIR ISA AR5
DMFCO M CPO % 7 23 B 7 MIPS32
DMTCO 11 CPO A7 48 5 MIPS32

MFCO M CPO FFf7- 45 HL 5 MIPS32
MTCO £ CPO £ 8 B ¥ MIPS32
TLBR BEE G TLB I MIPS32
TLBWI EZ| 1 TLB i MIPS32
TLBWR EREFLI TLB 1 MIPS32
TLBP £ TLB 48 2R IL I MIPS32
CACHE Cache #1E MIPS32
ERET SH IR A MIPS32
DIt 25 11 e by MIPS32 R2
EI? Fo i MIPS32 R2
215 HE#RS

84 BERF B4 ThRewR ISA FRAEKHI
SYSCALL ARG MIPS32
BREAK Py MIPS32

YRR 2.4.12 /N UERE
2 PR 2.4.12 /N R
7
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1B 14 TheERIE ISA FARA
SYNC EEZ MIPS32
SYNCI 54 4247 MIPS32 R2

x 2-10 H'ERS: BISIBATES

BB 82 ThREM R ISA FAK
TGE KTBETA MIPS32
TGEU TR SHRTEETHBA MIPS32
TLT NFREN MIPS32
TLTU pACRsE (GNSRIZUN MIPS32
TEQ ETFEA MIPS32
TNE TEEN MIPS32
TGEI el RVARIE 2PN MIPS32
TGEIU KT B T TS L BB A MIPS32
TLTI NS RANIE 2PN MIPS32
TLTIU INF RS SR E N MIPS32
TEQI ESRANIEIEUN MIPS32
TNEI ANEETF ST BB MIPS32

xR 2-11 HEHS: FHEEINKES

12 Bh e ¥ 84 ThREMT R ISA FEAFA
MOVF SMRBN IF AR MIPS32
MOVT YGRS NS LN MIPS32
MOVN S ME M A AR O MIPS32
MOovZ SR MIEM A RN 0 MIPS32

R 2-12 HEHRS: THIE

BB 84 TheREfER ISA AR5
PREF Tl AR 4 MIPS32
PREFX fUE RS MIPS32
NOP TR MIPS32
SSNOP R GERAE MIPS32

2.2 MIPS64 #HAZF RIBSEMKE

GS464E SLHLIIIF si4 4 Heas MIPS6A FUTE", FTAT V% S8 A 7EIF ML L% (Floting Point Unit, f&iFK

FPU) thszif,

VHRAETE A, 4 Status.FR=0 T A AAT B HIKS S MIPS64 MLTE(rL~r5) H A3, VRIS OLIE S F 2.2.2 /I,

8
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2.2.1 FPU #IERA

V- P B B SRRV B ST SRR R R

VT A AR RS SRRV s AR A

o 32 LRI RS ETE 4 (Single-Precisions, S)

o 64 LURFIXUR EEVE 3 (Double-Precisions, D)

o 64 LU RS FE Y 2580 (Paired Single-Precisions, PS)

V- AT AL B 88 5 BN P VT B CELE O BRSBTS R A SR FE D R0 XURS P2 7 OB B R A
# ANSI/IEEE 754—1985 ikl siig Sbritk. 32 LLARRI Sk BERS sUEHE —A> 24 LUARFI L “ A5 S +ImpE”
TR/ N0, (SHF) F—A> 8 EAFRIF80E (E); 64 ALRIXURS M RAFE—A 53 LLER1 “4FS+IgsE”

FORMVNECER (SHP) FI—A> 11 WRFTeE0E (BED: 64 FLSURSEE (PS) s AL &5 W A ks BE 7 nid% X
=R R R R 2-1 R

B 2-1 FPU ¥ S ¥dE =R

3 3 22 0
10 32
‘ S ‘ Exponent ‘ Fraction ‘
1 8 23
BN VT R B (S)
6 6 55
3 2 2 1 0
‘ S ‘ Exponent ‘ Fraction
1 11 52
UK LT mi 4L (D)
6 6 55 3 3 3 22 0
3 2 5 4 2 1 0 32
‘ S ‘ Exponent Fraction ‘ S ‘ Exponent ‘ Fraction
1 8 23 1 8 23
JIRT BURE LT 15 (PS)
T RUEU RS R BL R =N
. FFEHEL S

o WRBMIEHIR, e=E +Bias, E RAHMIEIIFEEL
° /J‘%U!jz, F= .blbg...bp,l
AN RS 4R 4 E FI9E B2 E4E Emin 1 Emax 7EN I FTH 38 Z MR84S 4 iin B DU R AR B

{8
*  Emin-1 C(HIR%S 0 FIERARED
e Emax+1 (JH>k%ifi4e=F1 NaN[Not a Number])
K 2-13 58 X T 5 s AR S 2 .
xR 2-13 FRIGEIAARSH
SH BIEE XUKE B
Emax +127 +1023
9
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S HHRE UK P

Emin -126 -1022
BRI = +127 +1023
TR BE 8 1
N FE 24 53

o R FE BY A SURS FE RS ORI, R — AN AT RORINAE 0 B A ME— — M gahid 5 2 xR, Hogmhd firxd
FIBUE V 5E 7 Xk 2-14 Fos.

R 2-14 BREBUE V HHEST R

E F S bl Vv
1 SNaN(Signaling NaN
£, 41 40 X aN(Signaling NaN)
X 0 QNaN(Quiet NaN)
1 X -00 IS
Emaxtl 0
0 X +00 ELT
1 X -(25(1.F) SRS
[Emin ’ Emax] X
0 X +(25)(1.F) IERURS AL AL
. 20 1 X -(2E™"™1Y(0.F) IE| SN iR A
" 0 X +(25™™1)(0.F) EAERRS AL
1 X -0 110
Emin'l 0
0 X +0 IEO

PIRNSS R m B B KAE AT B IMELFERR 2-15 FReg i
# 2-15 FREEKEMR/ME

gyt B XU B

/N 1.40129846e-45 4.9406564584124654¢-324
/NS AEL 1.17549435¢-38 2.2250738585072014e-308

RRH 3.40282347e+38 1.7976931348623157e+308

FPU SCRFHIE R A T 588, 72wkt
o R HRFHIAEF SRR (Word, W)
o 64 LA RS KFHA (Longword, L)
PR E s A A ] 2-2 B
& 2-2 FPU & mr¥EE =R

10
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3
0

‘ Integer ‘

| »Fkw

31

[R5 78 (W)

‘ Integer
63

BT (L)

| W»wo

222 BREGE

GS464E FF )7 1 29 A7 2511528 MIPS R4000/R10000 A4hFEE: %, 5 MIPS64 MIVEmS A AN . {E Status %
HlZF A1 FR A9 O B), GS464E KA 16 4~ 32 8k 64 (i IK7F s B A7y, HLIF S a7 8% 5 WAV REG
MIPS64 &R 32 A 32 (7T M AT 474551 16 4> 64 {7 (137 15 27 7795 - 24 Status %l 27 4788 1] FR 104 1 i,
GSA464E 1 Fl 17 i 77 A7 2% (7325 MIPS64 MIVE—5L, #4971 32 4 64 HLITF s 7 (7 2% o

2.2.3 FRIEHIFAE

GSA464E H 7 i 25 1] 25 A7 A E 4«

o FIR, VFRSEILE LA AFa%

* FCCR, ¥Rz 745

e FEXR, FRBIINEFAA

* FENR, ¥Friflifgaf7as

*  FCSR, #FR#BEHIMRAEZ A4 CEFRZA FCR3D)

Vi) s A TR B TR0 . @I CFCL 1 CTCL 48415 10 R & 7 s 76 LikVZ
EEH RS T, 17 FCCR. FEXR A1 FENR %778 52hr Eijjia) 7 FCSR [ 3 seds

FEEIE XA (FIR, CP1 Control Register 0)

P RUEILE AR R —A 32 LM R sear 748, B T IF AR nsBlohe, WAb3Es 1D, BT CR
FEE R

Bl 2-3 B T FIR T A7as A% 3R 2-16 Xt FIR ZiA7 88 S 380dbAT T HiIR .

B 2-3 FIR e

31 23 22 21 20 19 18 17 16 15 8 7 0

0 ‘F64’ L ’W ’3D’PS’ D ’ S ’ ProcessorID ‘ Revision

# 2-16 FIR FERE#HR

B A N A1 Thaeid 5 | S6E
0 31.23 | RifEA 0. 0 0
F64 22 {HN 1, FoRF SR 2 64 47, R 0x1
L 21 {EN 1, FoREI T RKF(L)E SR, R 0x1
11
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AR A DigeiR 5 | 2EAfE
W 20 | fEN 1, FORSZHELT (W) E SRR R ox1
3D 19 | 1HM 0, FIRASH MIPS 3D ASE. R 0x0
PS 18 | 1HN 1, FRORSEIL T RO BRI R R R ox1
D 17 | BN 1, RoRSEILT XUOR TR AR R AL R ox1
S 16 | THA 1, ORI T HORS VR R R ox1

ProccsorlD 15.8 | VRV FR IS . R 0x05
Revision 7.0 | FERPALEIRRA S, R 0x01
R EH 5IRE TS (FCSR, CP1 Control Register 31)

FCSR 7 f7#s FH T4 137 s SR T I B AN R — LEARAS
2-4 VLB T FIR Zif7 s its s 3R 2-17 5t FIR A2 53kt 47 7 Hiik
2-4 FCSR #7813
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
Fcc Fslrec] o frop[ o o | o Cause Enables Flags RM |
7‘6‘5‘4‘3‘2‘1 0 E‘V‘Z‘O‘U‘IV‘Z‘O’U‘IV‘Z’O‘U|I
# 2-17 FCSR FA 38R
AR A ThReHiR I | BAE
_ R, i S HRE R, HT R BT . SN A HBUHRAE
FCC 23 RANS, SRBAARAFEIRER CC AL, RIZAAL. RS R NE, W CChz | RIW 0x0
WE 1 RZWEO.
RIZE 0 ARiRAL. BN 1B, JEMSLEE R E N 0; & 45 5 I AERURS AL
FS 24 RIW 0x0
MoK 5 AR SEBLERAE B4 o
0 22 | REdEHN 0, 0 0
Top 21 VF AR EE TOP Bl hlfr. ZAh 1 i, FRFEAIBASHIFAERA ToP AW o0
BRI ID T s ZALR 0 B, RORITF s AR 4 10 S A7 2 5K F 3 T 1 g g 77 20
0 20.18 | RiEER 0. 0 0
IX B [ T BRI HATHE A A4 . Causes S E Wb FR S 0 i) Cause Z17-25HY
—ANBIEY S, REAHER T B B UOF AURIERT SR MBI, I B AR
fEREAL (Enable) 5 B 1% = A — Al sz il ok . SR — %48 & =4
KRRG-S AR T B AR B W
Cause 17.12 . B R/W 0x0
Causes B 55577 AUFEIE AT EE CAH4E Load. Store. Move #4F). H
Hh G SR BT R TE A WA AR IR R SRR AL (BD B 1, AR
0. HEA KR IEEETS54 Rl F & 5 AH N I 217~ e T 3 ) B 1 80% & 0,
Y—ANFE RSN A, RS, RASME—SZ 520 )52 Causes 3.
12
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A PR fr DigesR ®IE | EAE

FEAAT i 24 Cause {7 A S (K48 B A7 (Enable) [FIINF A 1, 4374 — Mg A5 41
Gho WIRVF AR E T — M R VFEE CHBLBEBEAA 1D 1) Cause fi7, M4k
P 327 {1 A — ANl Ah, XA CTCL 64 [RIIN ¥ & Cause £ F1 Enable fi74
1R —HE.

Xt AR SRR (B) R VA AR M O, W E T RIIUIRIE, BRRS
FAEE AT A

Enables 11.7 | TN R BISMREZ AT, e AT — 4 CTCL a4 RiEMMIEET | RIW 0x0
ff) Cause 17 LAB IE RIS E G AT, Rk, 72 P& FREIT IR P AT A &
WEEF 4 i BE MY Cause SLIMEN 1o WA &SRR P FHERG 1ZE R, W
Cause {7 [ P4 75 20U % 3 1) 36 6 s T A S 7R S A7 28

USRI SRR R E R R (RERZFERE AL 0O (¥ Cause £, WA B 4h
A, [ IEEET54 hrifk e SUIIBRINGS AL S [l TEXFIEBLT, T — & iF e
A BT 51 HE R BIA R E 15 Causes Sk 18 KA & -

FREALARE RPN, et B LB E B 5 &R T B4k A IEEET54
Flags 6.2 IS, IR AL Flag Az 1, HINGRFFAAE, B T ris 5k RIW 0x0
’ ) PR KASHEER . (FRATAT OB CTCL #Hl5 45 — MHHERIRE

FFAE RSN Flag 11 1% B 50 Bk .

RM 1.0 | &#AEASHIL. £ 2-18 X RM HIgnid i — B iR . RIW 0x0

R 2-18 ENEA(RM)SwIS

%{gﬁﬁ B Bk
0 RN O LE B a IR v RN B T R e N, P L v R R B A R A
PR, W R ERARAL N O B ABAS R 3R 807 )8 N o
L R7 I\ 0 Al N 045 8 5 2 il 3 HEASHE _EA KT el Hoe
Ao
2 RP ) IE TG 55 K7 [ N gs R 5 2 il 7 HANFE RIS N .
3 RM M AT KN R RA S 2 &FELF AR T ER IS

T AL S (FCCR, CP1 Register 25)

FCCR Z7f7#s 2V FCC FB M —MJrs, HHNEFE FCSR B FCC fr5e eI, AFEIMRTEARZ
172K FCC A /28211 . 2-5 i8] 7 FCCR ZH 77 24 ks Ko

& 2-5 FCCR &Rtk =

FCC

7’6‘5’4‘3|2‘1‘0

77 I 4H 2 23 (FCCR, CP1 Register 26)
FEXR Z7 {745 /217 Cause Fl Flags 7B 7 — 7=, HNA S FCSR B AMHN 7B e &4 E . B 2-6
UL T FEXR & f7as g .
13
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& 2-6 FEXR &17a

31 18 17 16 15 14 13 12 1 7 6 5 4 3 2 1 0
Cause Flags ‘
Elvlzlolull v‘zlo‘u||

7 HAERE B 1723 (FCCR, CP1 Register 28)

FENR &7 {725 /& V)j In] Enable, FS I RM FB: 55 —F 70, B 2-7 380 T FENR 2347 25 1A% 3.

B 2-7 FENR &8

31 12 11 10 9 8 7 6 5 4 3 2 1 0
Enables ‘FS‘ RM \
viz][o|u]

2.2.4 F BB

PE RIS AEAE 2 FPU ANRE LRI 5 2UAR B A A 7 i SR S5 R, FPU ™A AR R 1 SRR

JE SR S R s B B 2 e ERASH 6 A

FPU [FHZ I AR 27 A7 880 TR — A AN & — M e AL, fERE AL B — MBI T RES 35 FPU

JR B — BN BB B E — MRS .

IR —AFEPHEZD, FPU IRFFHRAETIRRPIRES, RGN e BBk, RBA PR S, — A&

HES R FPU BArgFfrash, THRkSEET .
FPU L4 IEEET54 fil41:
o INKEHH Inexact (1)
e ¥ Underflow (U)
e ¥ Overflow (O)
e [&Z Division by Zero (2)
o JEEAE Invalid Operation (V)
DVSE YAV 8
o ASEIHEE Unimplemented Operation (E)

ARSCIUERAEGI S I AE 2 FPU ANBEHATARAERT MIPS V% 254, BLHE FPU ANBE e 1IER 1AM T A I 1
Dlo XAGIIMETS T HAFBISMEBIPAT o RSCBUHRAEBISMECA M REAS 5 AbR S AL, XA AR AR,

—NAH LR SERUTI A B B A A

IEEE754 [ 5 M4 (V, Z, O, U, D) #&BXRE—AN PRIl shsEBt, 24 5 AMERehiist—
NI BB IS, AN B AN B TV R A . B A R AR, AIRIK 3B (Cause) (74t &, SAH N ) fd
e (Enable) Fri&AXE, BlsrE (Flag) itk E . BAEREAI I E, IBAbr SR E, FN FPU

PR AN AME CPU. BB S R S AR B o vF %01 A1 B A A

BBEAGISNGHHE T, RS R AR 75 ST A B, St — AN S S A 2 R AR

AFERIBISNRI g T AFERISREE. FIH T FPU X484 IEEE Bl AN IBRINAEPE .

R 2-19 FREISMIERINEE

14
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1 iR SN BROABRAE

I E 3 AR i ST PN R E S
RN R4 I 25 R AP SR R E 0

y ot RZ TRAE I 25 AP SR R E 0
RP fEIE MR B R RN S, AR IE -0
RM T RS IE R/ U8 AE IE N B EA+0
RN HRAE () 25 R A7 S04 R E R TE T K

o - RZ R 8] 25 BRI 754045 5B i R H
RP O N REE IE v iR R A AT IE R B TE A +oo
RM FOIE T RAE I i KB 8 6 R i AE 1 -c0

z i 0 B AT FEAE— AN R T 5 1 TE 55 K2

AR AE AR R {E—> Quiet Not a Number(QNaN)

N FPU PRAAE RIS 2T T R, IR EVRANULEA T FPU SRR b 5 B 1 RO
TEHBISE (1)

FPU 76 &A1 R B Bl 72 A AR a1l ok -

o EANLRAKEH

o EHANGR L

o EHANLGWTFE, JEA FEAAKE R R E, 1 H FS M E .

BB AR R 45 B A0SR — N ERE R B ANGE BB RE, S5 R e A B, I ARS8 R .
DRI P TR S ma P, T LAASKS B 151 1 e R 1A 1 D6 B2 (R IR A4 1 e o

FEBEABAE R 25 S W SR HAB PR 2R, S NB#E R R RIE B B AR5 17 45
REHREBIS (V)

M ANFTPAT R R A R E B P 1 — MR SO AT, SRR RGN R R 5@ k. i
BANEA BN, MIPS 58 SUX A4 R j&—~ Quiet Not a Number (QNaN). JEvE/E @5

o NMEELEE: LTI HE. Bl (+00)+(-00)EF (-00)-(- 00)

o IRiE: O>oo, ST HTA I IEERN £ 5L

o [&¥E: 0/0, oofoo, XTI I IE KR 47 Kk

o RAbEE Unordered FY B R AE B ERAEEE Unordered

o X AMERES NaN BTV A aE i

e {T{a%} SNaN (Signaling NaN) % 2E4E . 43— ANMEESCH SNaN 53 W4~ #5 4 SNaN i 2

FEAXAMIISE (MOV FEAEABAAAN R ECFEAE, {H ABS I NEG #iA AR EUEEE

o TP VX, BX/AAT O

BT AR A 4 58 VR VR S AR (45 Ak o B BAE IEEETS4 ) FH B 1 Sl S LA 4 72 B B X
REMY, iX B2 Y J& 0 80 X & T0 55 M s 3 7% S oy & A i, 2 T8 55808 & NaN;
BRI B EUI f: In(5)EL#E cos™(3).

FEBFBE A RE 45 S IRER VBRI R 1%

B REMSE R I SR HAb G /MR AR, QNaN # RS H bR 24725 H
15

EEPHEAERLA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T
BRZEHISL (2)

BRiZEE A MRS 0 B — DN ERMEIEZ SRR, BEGISNE G SER . R BT LS
HABERAE P2 A 775 O 55 I 2451 48, e In(0), sin(m/2), cos(0), B 0.

BB BE R TG DL SR AR A BB, AT SR
FEBEAERER T oL WERBLA PR, SER AR S HITES E
listi= 017/ (0))

i N5 P s 45 R IR B SRR AR BORE R, KT K B AU Ron A IR, B
BN IERE S o GRS RN B E AR B SNBSS

PP ARSIl 45 R A E L, IR AR

A ERERITE DL : R BCA REBE A AL, e BOAE SR i AR o [a] 25 SR 55 R E
TS (U)

RSP 2 Lo G WA P

o —MR/NWAEL2EmIn ZEIERER, HTZSRIETE D, Fibe S80S KAE T 5.
o HAEMIMALEL (Denormalized Number) SRIEALZEIRIX PIAN/INECHE B = AR (1 7™ B (1) B R 3

IEEE754 FovrH 2 AR O AR Se S, (E T T iR AT R A R kA . /N Edis
AT BUH T I A 7R AR AR -
o EBNE WRAIEFTRESE, EIRBEEERA TR DL RIS, %™k 147 = 2Emin

Z 8
o EAET CHR—NEEFEAE, R BOROR EEVE ECA AR A SN R, ROZ RS AL T £
2Emin Z.[8)

MIPS R £ R BER A N Bt A 5 N JE AN o A 5 SR B0 AT BUF A0 R 5 32 08— oRASE I«

o AEHURACE R L CAP RS IR SIREA RN THE R 85 R AN ED

o ARKEEREEE AP AERSE R S IR EONRG REVE B AT A BRI DL R TH R S5 RANAD

MIPS £ ¥4 LSRG BE R AT I A 7 A AR A B 4

BB AL REMI TS OL: AR N B EE ARG S RE, B3 FS L3 ., AR SEOURIEGISN, 4f
RAFFARAPUEEL

BB A EREMITEOL: QRN R BE ARSI AL RE, 0 H FS ATt B, a4 R i AU
SRS RIS AR BRE o
RELHRAEFISH (E)

BPATAET— 2500 LU R SUTTOR B (3R A A0 0 A A s I, FPU il PR A 2 A7 45 P (K R SEBIL £
VES BB E I AR IR B S s IRAF AL, [FINHR AR i 5. IEEET54 IR
A — N SN ERRENS AT FCER AT A, XA HIAN SO R AT AT B 34k, A AN RE IR AT — 2L L
3R B 2 R, B A RELIR 2 HI5h. XA

o JEHIMSALERVESRL (Denormalized Operand), LS4 41

*  Quite Not a Number #:/£% (QNaN), LUEHE A Fr4b

o AERUSAEEREE T, 1T H A TR ECE AR RS T B F FS AR i E

e AERUARACEORN NaN #1E RAE R TH L HR & R gt NFEBE, 72 MOV 484 At AR
16
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BB AL REMI TS Ol B ERAE R AR E
BEBEAMERERITE DL : XA AP BRI AERE -

2.2.5 MIPS64 #EFEIELFIR
GSAB4E FITSEil MIPS64 FEZ0 T 5 Hh b H 58 AH 548 A 4Tl B kil A G138 fn R 1%
. IS
o BkEARS
. HEIES
. RS
. BHhES
. Vifife4
TFHIAX L8 4R TF LAFI%

FRVIFERS
R 2-20 FEDXZBkERS
fmt

Y 4 /(\I 1Y > e I

B2 B B TREMIR S ‘ S \ps| - ‘ w ISA FHEEZH]
LDC1 M MIPS32
LDXC1 Y62 5] WA BN MIPS64
LUXC1 FZAEXTFFE 5 NN HON MIPS64
LwWcC1 MR MIPS32
LWXC1 i Gl NS e MIPS64
SDC1 TR NAT MIPS32
SDXC1 RN ERNG MIPS64
SUXcC1 FZAEX TR BB N A7 MIPS64
SWC1 e P MIPS32
SWXC1 RRLFFRI N MIPS64

FRizEES
R 2-21 BEEBEKS
fmt

A Hh4 /(\I b A > R I

B4 BhicfF HL IR MR sTolesl i lw ISA FHE 5]
ABS.fmt A SFEH VIV v| - - MIPS32
ADD.fmt iy VIV |V MIPS32
DIV.fmt Ry v v MIPS32

MADD.fmt B9 Vv |V MIPS64, MIPS32 R2
MSUB.fmt Te ik Viiv|v MIPS64, MIPS32 R2
MUL.fmt ek Vv |Vv MIPS32
NEG.fmt R vi|iv|v MIPS32
17
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. . fmt
B HL TR ISA FHEZK5
S| D|PS w
NMADD.fmt Fehnja R & Vv Vv MIPS64, MIPS32 R2
NMSUB.fmt Tk J5 >R Vv Vv MIPS64, MIPS32 R2
RECIP.fmt SR | v - MIPS64, MIPS32 R2
RSQRT.fmt 7 RS SR A4 Vv o- MIPS64, MIPS32 R2
SQRT.fmt SETAR vV o- MIPS32
SUB.fmt Tl VIV Y MIPS32
F RO B RS
R 2-22 BRI XBEHTES
fmt
i TheE T4l ISA R |
R4 BhieRF LI REfR S ‘ 5 ‘ b3 ’ . ‘ W FHAIPH
BC1F TF AR Bk MIPS32
BC1FL 7 S A AL Likely Bk4% MIPS32
BC1T VF S AR B kS MIPS32
BC1TL 7 S A AL U Likely Bk4% MIPS32
FrREES
R 2-23 BEIZBERS
. . fmt
B4 B TIRERR ISA FH& A
S| D |PS w
C.cond.fmt EEAC I R I B 2R AL VvV MIPS32
FRERIES
# 224 BENTBERL
. . fmt
B4 B TIRERR ISA FHEAZH]
S| D|PS w
ALNV.PS AR R 5 - v MIPS64
CEIL.L.fmt TR R 64 A1 5E ki, 1A LEEE vV - MIPS64
CEIL.W.fmt TR 32 A5 i, 1A LEEE vV - MIPS64
CVT.D.fmt TF R B8 R L B UK T VT v - v MIPS32
CVT.L.fmt AT S (H B 64 AL | v - MIPS64
CVTPS.S B AT B BITF v - MIPS64
CVT.S.PL BT s AL B BRR BV - v MIPS64
CVT.S.PU BT N T B RORE B TF - v MIPS64
CVT.S.fmt TF BT AL B R T - v o- v MIPS32
CVT.W.fmt T AR 32 7€ A5 V|V - MIPS32
FLOOR.L.fmt 7R 64 A5 5, 1A FEUEE vV o- MIPS64
FLOOR.W.fmt FEERE) 32 AL A, [ FEUE | v - MIPS64
18
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LOONGSON TECHNOLOGY ﬁﬂ’i’; 3AZOOO/3BZOOO &bﬁ%&ﬁﬁ)ﬂ%ﬁﬂﬂ ° ‘Fﬂﬂ.
R4 BT ReTHR A i
PLL.PS B H AN RO IR T 77 skt - v MIPS64
PLU.PS B HFANE RO AR = AL AT RE R | - v MIPS64
PUL.PS B AN B B AL NI S | - v MIPS64
PUU.PS B PN SO IR L g T IRV RS - v MIPS64
ROUND.L.fmt e AU & AR 64 758 AT ViV - - MIPS64

ROUND.W.fmt | #i% S30Y & T NF 32 £ 5E ViV - - MIPS32
TRUNC.L.fmt EF E R AN T REANR 6 fLES| vV | Y| - | - | - MIPS64
TRUNC.W.fmt EF E A AN T REANR 2 eS| v | Y | - | - | - MIPS32
HRBFHES
R 2-25 FR RS
R4 BT RATHR AR ST “‘2:’ CTw| A MERR

CFC1 B A A AE 4R 2] GPR MIPS32
CTC1 B mfEhl a4 3] GPR MIPS32
DMFC1 M FPR £l X7 %] GPR MIPS64
DMTC1 M GPR E il % £5| FPR MIPS64
MFC1 M FPR £ HilM&7 %] GPR MIPS32

MFHC1 M FPR i3 GPR MIPS32 R2
MOV.fmt Sl FPR VvV MIPS32
MOVF.fmt I RUERIN Z ) FPR Viiv|Vv MIPS32
MOVN.fmt GPR A4 0 &2 %1 FPR viiv|Vv MIPS32
MOVT.fmt F LRI S ) FPR VvV MIPS32
MOVZ.fmt GPR Jy 0 Ity & FPR viiv|v MIPS32
MTC1 M GPR ik FF] FPR MIPS32

MTHC1 M GPR £ ffil i3 FPR MIPS32 R2

2.3 MIPS64 DSP $§4-4/%4

GS464 FHALIL T MIPS64 DSP ASE (r2.34 Ji). FTsiil DSP &iE4 MR IESE (MIPS®
Architecture for Programmers VolumelV-e: The MIPS® DSP Application-Specific Extension to the MIPS64®
Architecture) (r2.34).

2.3.1 MIPS64 DSP ASE FH&#45|E
GS464E JJrsil MIPS64 DSP ASE 457 mil Wb B &R AH S48 2 F D e R 7 0 55 0 R 12K
o IBHEHEAL
o T EMF SN RIS

o RIEFIRS
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o fIERfERIES

o HUE-PREETE S

o BNEERAEVI RIS

»  DSP il A AA 4 U M K454
o WERIIFABMUAASRIES
AIRA

XX LR BT BLBIE

BHEES
2 BhiERF 184 ThREMIIR ISA AR5
ADDQ.PH HE G 24 ANMeEE MIPS DSP
ADDQ_S.PH W Gdi 24 /AN AN MIPS DSP
ADDQ _S.W 5 AN MIPS DSP
ADDU_S.QB R GRA 4D MRS A MIPS DSP
ADDUH.QB MELMNS (b4 FH, @R 2, &R 5T R MIPS DSP R2
ADDUH_R.QB HETAT (Bh 440 FHEANM, 4Rk 2, 4RFSY R MIPS DSP R2
ADDU.PH FHE GRA 24 MeEFELAFSm MIPS DSP R2
ADDU_S.PH M (Bh 24 MECEZRR SR MIPS DSP R2
ADDQH.PH FE (RoA 2 Fm, gk 2, SRS R MIPS DSP R2
ADDQH_R.PH R (RoA 2 ) EFEEA, 4Rk 2, SRS R MIPS DSP R2
ADDQH.W RGN, 4R 2, SRTSY R MIPS DSP R2
ADDQH_R.W MERATENN, SR 2, GRS R MIPS DSP R2
SUBQ.PH i (h 24 MCEZR MIPS DSP
SUBQ_S.PH M (BH 24N INEEE AR MIPS DSP
SUBQ_S.W 5 AR MIPS DSP
SUBU.QB AR (A 44 DMUEFTH TSR MIPS DSP
SUBU_S.QB A (A 44 NT RS AN MIPS DSP
SUBUH.QB MELMS (B4 FHR, R 2, &GRSR MIPS DSP R2
SUBUH_R.QB HETAT (Bh 440 FHENR, 4Rk 2, 4RA/FSY R MIPS DSP R2
SUBU.PH mE (A 24 MRS58 MIPS DSP R2
SUBU_S.PH M (A 24 MR TR 5 AR MIPS DSP R2
SUBQH.PH HE GRA 20 BT, 4Rk 2, ERF5Y R MIPS DSP R2
SUBQH_R.PH R (BA 2 EFEENR, 4RR 2, SRS R MIPS DSP R2
SUBQH.W MR RA TR, 48R 2, SRTTSY R MIPS DSP R2
SUBQH_R.W FERATFENK, SRR 2, GRFSY R MIPS DSP R2
ADDSC B 5 FInIt R B MIPS DSP
ADDWC AR5 AN MIPS DSP
MODSUB F & SHA MO =% MIPS DSP
RADDU.W.QB (Fh) 4 FHERF5 RN MIPS DSP
ABSQ_S.QB FECSREL (B 4 T4, JFMIBMmEElE, SRS | MIPS DSPR2
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BB 82 ThREM R ISA FAK
ABSQ_S.PH FESRH (ki 24 B2l MMl SRS R MIPS DSP
ABSQ_S.W FESRI (h) FHASHE, IHRMERIE, &R 5T R MIPS DSP
PRECR.QB.PH FERHOE A, N (AW PER 44 E MIPS DSP R2
PRECRQ.QB.PH ) s/ NEORE FE ARk, N (B BB 4 ANy MIPS DSP
PRECR_SRA.PH.W A RO 4R, AR F RIS, SRS R MIPS DSP R2
PRECR_SRA R.PH.W ) B R RERORE R, (R FRIWAF, JHE N, 4iIR5%F | MIPS DSP R2
RN
PRECRQ.PH.W MRS, N (A T8 (A k7 MIPS DSP
PRECRQ_RS.PH.W FRNEOE AR, N R 73 (A B, IS & MIPS DSP
A
PRECRQU_S.QB.PH NS BEARR, AN (AP SRR 4 NS T MIPS DSP
PRECEQ.W.PHL FEREY R, W KA FEIE, SRFETE MIPS DSP
PRECEQ.W.PHR FEAEEY R, W () FFRT, GRS R MIPS DSP
PRECEQU.PH.QBL RN YR, A GREFEA) B 57 HEmA 7 MIPS DSP
PRECEQU.PH.QBR PR T, I (BRAMA) LR RImA MIPS DSP
PRECEQU.PH.QBLA RN R, W (BAFNEBZE XA 5 E 1B MIPS DSP
AN
PRECEQU.PH.QBRA TS FH R F MIPS DSP
PRECEU.PH.QBL BRI R, N GREFHAD) L5 RIS BT MIPS DSP
PRECEU.PH.QBR HEBESEY R, N (BEWRAD) TR SFHRLH ST MIPS DSP
PRECEU.PH.QBLA EBEREY R, N (BAFNALZEXHA) TR MIPS DSP
AN
PRECEU.PH.QBRA FEBEAREEY R, N (BATFALZEXH) TS 71 8H MIPS DSP
AN
ETEHTFARIBARES
BB 8 TheREfER ISA AR5
SHLL.QB HEPHAAY (Bh 4 D) 7, BAEBZEEE, 4R MIPS DSP
i3
SHLLV.QB HEPHAAY (A 4 D) F, BAEHTFREE, 4R MIPS DSP
i3
SHLL.PH FEZEAY (&G 21D ¥7, BAEBZSEE, SRS MIPS DSP
b
SHLLV.PH FEZEAY (R 2 D) BF, BAEBFEREE, SRS MIPS DSP
b
SHLL_S.PH FEZEEAAEY (kA 2 1 ¥7, BAEBZEEE, &R MIPS DSP
CERCEIN
SHLLV_S.PH FEZBEAAEY (A 21 ¥7, BAUEOFEREE, &R MIPS DSP
CERCEIN
SHLL_S.W FEEEEAER (A 7, BAEEEEEE, SRS MIPS DSP
J&
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BB 82 ThREM R ISA FAK
SHLLV_S.W HEZPEBNALE (BhA) 7, BAEBTEREE, SRSy MIPS DSP
i3
SHRL.QB FEZEAT (RA 40 70, BAEGSZEEEEE, SRS MIPS DSP
i
SHRLV.QB HEREAT (Bh 4 ) 7, BAEBTFFEEE, SRS MIPS DSP
i
SHRL.PH HEZEAE GRh 2 ) B7, BAEBSIEEEE, 41%55 | MIPSDSPR2
i
SHRLV.PH mMEREAGY (&G 21 ¥7, BAEMFEREE, 4R555 | MIPSDSPR2
EI:
SHRA.QB MEEARGYE (&hA 41 79, BAERZESTEE, 4R4555 | MIPS DSPR2
I
SHRA_R.QB FEERAGE (Bh 44 77, BAEBSZEEEE, He&E N, | MIPS DSPR2
RIS Y R
SHRAV.QB MEEARGY (&hA 4 1) T, BAEMRFEREE, 4R4555 | MIPSDSPR2
I
SHRAV_R.QB HEEREANGR (RA 44 7, BAEREFEREE, 48 | MIPSDSPR2
CERCEIN
SHRA.PH HERERGY (Bh 2 M) ¥F, BAEBZNEEE, 4R55 MIPS DSP
I
SHRAV.PH FEFERAT (RA 2 1) FF, BAEOFEREE SRS MIPS DSP
b
SHRA R.PH FEAEAREANGY (kA 21D F7, BAEGZHEE, 4R MIPS DSP
R
SHRAV_R.PH HMEERSNGRE Rh 24 P75, BAERFFARET, 41 MIPS DSP
R
SHRA R.W MEERENAR (RA) F, BAEOLNEEE, SRS MIPS DSP
J&
SHRAV_R.W HEEREANLE (RA) 7, BAEBFFAEEE, GRS MIPS DSP
J&
FerkRIR S
BB AT B4 TsefR ISA AR5
MULEU_S.PH.QBL mE (KAAEN FHEMfTE (AW B3, R AW MIPS DSP
MULEU_S.PH.QBR & (RALHED) FHLRMASR (BAHD BT, GRAEA MIPS DSP
P
MULQ_RS.PH HE RO B EEAE, RN F MIPS DSP
MULEQ_S.W.PHL BRFS QRFA) P, 4RENF MIPS DSP
MULEQ_S.W.PHR RS (B4 BEFMMg, 2559885 MIPS DSP
DPAU.H.QBL HEREH GREWRA) ZFHEMASREM, 458 F5 acc B MIPS DSP
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BB 82 ThREM R ISA FAK
DPAU.H.QBR R (RAPAD) TR TREM, 4IRS acc R MIPS DSP
DPAU.H.OBL R (RA 4D FREMHTREM, 4IRS acc R MIPS DSP
DPAU.H.OBR R (Rh 4 TR TREM, 4IRS acc R MIPS DSP
DPSU.H.QBL R (RAWAD) TR TREM, 4IRS acc R MIPS DSP
DPSU.H.QBR R (RAWEA) FHEMATREM, 45RFS acc BN MIPS DSP
DPA.W.PH R (RAWEA) EFERRM, &GS acc B MIPS DSP R2
DPAX.W.PH R GRAWEA) PFERRM, 4IRS acc =M MIPS DSP R2
DPAQ_S.W.PH RN GRAETEA) PFEIRRM, 4IRS acc = MIPS DSP R2
DPAQX_S.W.PH RN (RAEAS) BT, S RIEAERm, H5 acc B MIPS DSP R2
DPAQX_SA.W.PH AN (AR Tk, SREMENEERM, 5 acc & | MIPSDSPR2
pill
DPS.W.PH MR (AW FFREMN, F4RHE S acc M MIPS DSP R2
DPSX.W.PH R (KA FFREMN, 4R HES acc M MIPS DSP R2
DPSQ_S.W.PH mEANE RAWA) RN, &RHS acc R MIPS DSP
DPSQX_S.W.PH NI (AT F7ak, FRWAE RN, H5 acc Mk MIPS DSP R2
DPSQX_SA.W.PH RN (RAEPIA) R, GRMEME NS RN, fi5 acc /1 | MIPS DSP R2
MULSAQ_S.W.PH mENE (AP FraRiR, 4R ES acc R0 MIPS DSP
DPAQ_SA.LW NS, ARSNGB, 5 acc B MIPS DSP
DPAQ_SA.L.PW NS, SRS NG RN, 5 acc B MIPS DSP
DPSQ_SA.L.W NI, GRWAENG R, 4RHEYS acc B MIPS DSP
DPSQ_SA.LPW NI, GRWAENG R, 4RHEYS acc B MIPS DSP
MULSAQ_S.L.PW RN, WA, 45RES acc B MIPS DSP
MAQ_S.W.PHL RN QR T, 4iES acc BN MIPS DSP
MAQ_S.W.PHR mEANME (D BTk, 4R HS acc B MIPS DSP
MAQ_SA.W.PHL NI () g, GRS NG H 5 acc B MIPS DSP
MAQ_SA.W.PHR NI (A 7k, SR KRIAIE NG H S acc B MIPS DSP
MUL.PH MR (A 24 P, 43K 16 (15 NFF A4 MIPS DSP R2
MUL_S.PH MR (A 24 PEERF SR, 454K 16 75 N F 745 MIPS DSP R2
MULQ_S.PH M GRAWAD) BT, 5588 %y MIPS DSP R2
MULQ_S.W R A TR, 458 NT MIPS DSP R2
MULQ_RS.W M ERA T E SN, 4R AT MIPS DSP R2
MULSA.W.PH & GRAMA) PR, 458HFS acc B MIPS DSP R2
MADD 2 MBS E R BT acc BN MIPS32
MADDU 32 LA 5 € MR acc BN MIPS32
MSUB 32 LB 5 58 mBRE M ace k% MIPS32
MSUBU 32 LA 5 58 MR M ace k% MIPS32
MULT TP, HRAEF| ace T MIPS32
MULTU T 57, 4 RA7H acc FIFds MIPS32
PrERfERIRS
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BB 82 ThREM R ISA FAK
BITREV P, SR 0T R MIPS DSP
INSV EIRIVECE DN MIPS DSP
REPL.QB HESHNLAE CBEO BTN, SRS R MIPS DSP
REPLV.QB R TR A T, SRS R MIPS DSP
REPL.PH FEE LA CBEED Bl 2 1k, SGRTST R MIPS DSP
REPLV.PH mEEH TR RG 2 M ET, SRTSY R MIPS DSP
HE-1R VKR 4
BB 82 ThREM R ISA FAK
CMPU.EQ.QB FE GRA 4D TR SZIHERE, 450 E K46 MIPS DSP
CMPU.LT.QB HE GRA 4D TR SZEINTHE, 48R E &6 MIPS DSP
CMPU.LE.QB HE GRA4D) TRSZENNTETIE, 85 RE XML MIPS DSP
CMPGDU.EQ.QB R (A 44 B ST IHERE, SRAN B SEM | MIPS DSP R2
CMPGDU.LT.QB M (AT 4 ) RS FH/ANTHE, SRR BRI 58 | MIPS DSPR2
T A
CMPGDU.LE.QB ME (A 44 ERFSFNNTFETIE, 4RARNEXMHMS | MIPS DSPR2
I a RS
CMPGU.EQ.QB HE OGR4 440 PSR, SRBEMH R MIPS DSP
CMPGU.LT.QB M (A 40 ZFHhTHE, 4REBEAHEFR MIPS DSP
CMPGU.LE.QB HE R4 4D FHATETHR, SREBRTER MIPS DSP
CMP.EQ.PH R (RG24 PSR, 25 REB KM MIPS DSP
CMP.LT.PH AR (b 24 EEANTHEL S5 R E KL MIPS DSP
CMP.LE.PH AR (B 24 PEANTET IR, 4R B KM MIPS DSP
PICK.QB BT AN GRA DI FATikeE MIPS DSP
PICK.PH BT AN GRA 24 rriks® MIPS DSP
APPEND e R I BARAL P MIPS DSP R2
PREPEND EH#IEH i MIPS DSP R2
BALIGN WA A KT P MIPS DSP R2
PACKRL.PH B LA SR 2 MRGEFHE MIPS DSP R2
BInSBHIERES
BB AT B4 TsefR ISA FHBRA
EXTR.W FIndARIE, SN EHEASR, BAE b RIEEE MIPS DSP
EXTR_R.W Binsa¥EaN, BTG BHSTAFRE, BAEHL IR E MIPS DSP
EXTR_RS.W SN AR EWAE N, A ERe @ w74, BAME m LR MIPS DSP
e
EXTR_S.H MBI RS RECE B8 A2, BAE LA HE 2 MIPS DSP
EXTRV_S.H MBI RS RECEFRIE AR, BAEmF AR E MIPS DSP
EXTRV.W BINBLHE, B TFREEH AR, BAEH TR EE MIPS DSP
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22 Bhid ¥ 82 ThREM R ISA FAK
EXTRV_R.W BMBLBEEN, BEFRSGEAGAE, BAERTEREE MIPS DSP
EXTRV_RS.W FmBLHEMAEN, BEFRGEH TR, BAEBTFE MIPS DSP
sane
EXTP RN EE AT 2 B SR B K I B B A A 2%, K AR MIPS DSP
R E
EXTPV RN EE AT AL B SR B K I B E S A 2SI A A MIPS DSP
iR
EXTPDP M FIN2S AF or B PRIRE 5E K E Bl A A2 4%, Ik pos {8, MIPS DSP
KB o N4 58
EXTPDPV M BIN 28 A o B PR IR B 58 K B B A A7 4%, Ik pos {8, MIPS DSP
K A A A e 5T
SHILO BN ERALE FES R FE N R mEs, BAE b e MIPS DSP
SHILOV BN ERALEH SR E N R mEE, BAE b AT AR e MIPS DSP
MTHLIP LO fE#% TUEI HI, @ fA4E45 LE] LO, pos 3G 32 MIPS DSP
MFHI HI #3258 2 A 4% MIPS32
MFLO LO Z {723 E 7 3138 F 27 1735 MIPS32
MTHI WA A AE R B HI 2717 2 MIPS32
MTLO WA AAAHER R LO a7 A7 MIPS32
Vi) DSP {2 &7 K IH S
22 B AT B2 TRefER ISA 3K
WRDSP BB A A E S 3| DSP 51 % fF ds MIPS DSP
RDDSP ¢ DSP 2| A7 47 4 H 2158 F 27 17 7% MIPS DSP
R FEBNIFERS
22 B AT B2 TRefER ISA F#AK
LBUX F A bR S MIPS DSP
LHX 5[k E 7 MIPS DSP
LWX R 5| Hhk BT MIPS DSP
iz
R BhERF L TREMRIR ISA FRA KA
BPOSGE32 DSP 4z & 4745 pos fH K T46T 32 NIk MIPS DSP

2.3.2 Xt MIPS DSP #84F b7t BH

MIPS DSP #5

%t T MTHI. MTLO &8

25

L FMAxTF MTHI
TRAAT LK B A EHT & 32 LI 59 R G F S5 A HI/LO #f7ds. MoK MIPS i@ $iE 4
AR E ER, Bl HI € GPR(rs],

MTLO #&

LO < GPR[rs]-

AWE NAEHE, 78 64 M 22/, P47 MTHI A1 MTLO

Fft
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2.4 MIPS64 #A+84 LB E X

AN T GSA4E TSI MIPS64 e f6 &b 5 SeUMIE ISy, B 5 MIPS64 HLV 1775 22 R0 3
Iy TR

2.4.1 H¥N O SEAFERK load 84

% LDPTE Al LWPTE 4MAFTA B b il F 25472210 load 364, 4L BARSr 0 S Fl 2/ 2enf, H3UT
MR T PREF(hint=0). Abtt T 5 XA GSLQ 1854, UFiAR GBI BrdiaE N o
B P AR A A

2.4.2 PREF #4
PREF #54 R4 MIPS #I7E2HL T hint=0 (prefetch for load) A1 hint=1 (prefetch for store) i .

2.4.3 RDHWR 4

RDHWR $54 % T %18 MIPS #JESZHL T rd /5259 0. 1. 2. 3. 29 4f, i&SZEL T rd {2 30 A1 31, Hik
& XUTR
® d=30: BRIUAMRIFELEE . I EES 64 A, REHRNE 1, SEIIER S AR AR B 2
TIPS R R 5 AN S AN AL PR 2 AZ R R R AR T AR A, AT R —TH e S .
®  rd=31: EZHUALFEES KX AT 5 N S AT I HL 155 R (MIND . Horp M A7 TR [R1{H 1) [15:8]
£, NALTR [FHEI[7:0].

2.4.4 PREFX #84
PREFX 5435280 T 04 1. 26, 27. 28 Ti4 hinte EARSZIL4HY a0 -

® hint=0. 1: I PREFX 54 Wi INREE MIPS #I56—2, B —XWiH— cacheline. X HITET
5 GS464E W ¥ index 27172 THIK 16 MBS R E1E N R SMEH .

® hint=26: %ML HE IE S A I 3t N — HEIE A, — 2 TR 2 AT DU ZE Bk T 46 B 3h B
block_num “MaJEE A stride (4 block_size [ block. JEEF#F index 2577 8% 158 05 B Tic
B P b A e . Bk, GPR[index]f¥I[15:0]47 4 5 GPR[base]#H 1] 16bit 7 #F 5 Hudik:
fWF%E; GPR[index]f[16]46 A uht F+ B TEUARiE, A 0 FKonHuhb T TEL, N 1 RonhhbfEF
THHL; GPR[index]i#][25:20]47 A TREL I block_size-1, block_size [IZEAS #47 Jy 128bit, A K1)
block 7] 1,7 64x16=1KB [ ¥ ; GPR[index]f1[39:32]17 4 block_num-1, K]t 7 5 % 256 4> block
FITIELG;  index[59:44] AHAR block 2 [H] [A]R% 1) stride, Z&F 54, AT

® hint=27: J%ZHCEESL UM 5 BN — KB IR ZAT . AT index Zi/78sH N BRI S
hint=26 58 4= —2, X HI7E T AR B R B Bl (150 ds — e 2 gk IR A .

® hint=28: %L EESLTECEIEHE AL =T . AT index ZH1E ST N A HIRHT S hint=26 584>
—5, X TR AR S TR A L = A,

WRPAT T —% WAIT_CACHE 54, BLEMESHIE T . X SAFEEART cache $§4, SYNC

F1 SYNCI 64, JRHB $54 .

TR IELEPAT P PREFX (hint=25,26), 2 B I 26 2 BT 1) 78 75« (SR IE S AT 26 PREFX (hint=27),
ZHTHIIR &S u B 25 . SRT, hint=25,26 Al hint=27 X ¥ P L= 1 E 2 (B A ph g
26

EEPHEAERLA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

2.45 WAIT #£4

WAIT $5 AN 7 FF— Rz, T IE X5 4 2w i) Implementation dependent code $53E A il i , WAIT
A PATRCR—FE.

WAIT $8ATER B AR K R R HE2 a5, AR5 (h R, B NMRIHFERER, Al —ERrgE S
B NMIL PRI Bl T P BE T E08s Hh W sl o D S A A T 4T 18

TEERME, PUT WAIT 1545, IR — B854 — SR S A7 A — S 247 1O B
A PRAT AT DA ER SR [ AR 0 AT — BT SR o W SR T B G AR ER SR O e, PR AR R 2 U T
1B, ORI ERZAZ S o 5 AN 2 T it L e A B 28 A% IR — B0V SR TE B2 T AEAL o

2.4.6 SYNC 54

AL HREE HSEIL T stype=0 (1) SYNC 184, stype AH B EHR SRR IESHI4h . %58 2B AF ik
(memory barrier){EH, FTRIE SYNC Z AT I Vi AE#R 1 L& fiE e (U, store 15414k 5 A deache.
uncached )15 L 58 il load B2 BB B [a] £ 2574728, [ ARAE SYNC 484 J5 [ 1 Vi £ 38 M AP UB AT .

2.4.7 SYNCI3#4

GS464E HHRELFAEY— 0T A A7 A1 — AR 547 2 R s — B, BRIk SYNCI 454 (158 T
REIEAT RS . B SBLH SYNCI 54— J5 T2 55 2 BT T FTA V7 A3 E BB AT 58 BR 0 A RETF IR AT (RICR
5 SYNC #8455 [FD; H—77TH2 SYNCl STEHATZ 5 #AT G S48 2 ERiids, DARIERGE At — 2
REE B SYNCI 154 Z T HI A ViR E BT ROR . SIERS SYNCI #5454 (bt (5 B 2ms, itk
AREL ik TIB AHE 4N, Hutik4E 51 4 FT Cache 512451 41

2.4.8 TLBINV 5 TLBINVF #84

S AN TR S Configd. IE I IA{H ¥ & A 0, (EALFESEHSEHL T TLBINVF $84 (488 MIPS JR5t o it
5E X Configd.IE=3 77 AT, BIHAT—2% TLBINVF 54 I {24 54 TLB RIETLRL. Hhsh,
GS464E 1 sz8l TLBINV 54, (HREHBUTHR S MIPS VG € XA, 12420 TLBINVF 54 .

2.4.9 CACHE #4
A b H AR AT LB CACHE $545 MIPS64 BV 7776 F X il 32 2 = 55
1. #84 op EEFRRZAIRIRE
GS464E 1 CACHE 54 op ¥ [1:0]M 7 5 2247 JZ IR RIS Rk 2R 5 MIPS64 TG & AN, W
2-26 fii7R:
# 2-26 CACHE 384 op[1:0] 5 & BN N % &

op[1:0] GS464E MIPS64 FiE Ft (A
0b00 —RARS AT — AR GAT —
0b01 — RHAR AT — AR GAT —#
0b10 TSR AT SRR A—F
0Ob11l SRILEGAF TR R —F

2. Index 3% CACHE #54 Ky i@t 7 =
ALLPEES SLPLT Index 2% Cache $54 HHLbEfEAT 77 05 MIPS64 BSu it AE, P X Ak 2-8
Fios. TEVERIZ, 1IEBCN GS464E K HHuhE FI AR LA SRR R FFEAE R Cache #%, 1 —ZUifESRfF 5 =
27
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FAL R 16 BRAAHTE, PGSR E G thbt 1A 4 67, B DA T R A A = R L g
ATH Index Data Load #1 Index Data Store #/E, HAg1H Cache 1T 5 EdE, R A8 Cache 17 H A fBAHAR
PR A (6] B SN AH ] 1 50

B 2-8 Index 2k CACHE 84 bk =X

H3A1500: 8 Fr b HE 28
Log2(CS/A) + Log2(L) Log2(L) Ceiling(Log2(A))
Unused Index ﬁ:ggt Way
MIPS64#HTE
Ceiling(Log2(A)) + Log2(CS/A) + Log2(L) Log2(CS/A) + Log2(L) Log2(L)
Unused Way Index Byte Index
T
v Tt E Cache A 5 NCS, AHEREE AARRAHAREK, CachefT R/NALF T . N
FH T 58 T L% 1t bk 62 250« Ceiling(Log2(A))
T & 54— 8 h 4 LA Cache T HIHLHE 7 B0CH:  Log2(CS/A)
17T CachedT A 571 %€ i A M bk (57 9 - Log2(L)

3. CACHE28. CACHE29. CACHE30. CACHE31 #4114 X

GS464E ', CACHE28. CACHE29. CACHE30 f1 CACHE31 54 (E[ op[4:2]=0b111 [¥] Cache $54>)
HIE X5 MIPS64 FETEANA o Jeics b B 45 Hh X Le 5412 Index Store Data #21F, 11 MIPS64 #EyiEH12°4 Fetch
and Lock E-1E.
4, CACHEL5 #8418 X

GS464E F1, CACHEL5 384 & —2%SZHAH M) CACHE 54, HIJRg A%t Scache 347 Fetch and Lock
e, BARDhEEE LT MIPS64 #1156 H () CACHE3L 54 .

2.4.10 MADD.fmt. MSUB.fmt. NMADD.fmt. NMSUB.fmt ¥4

7£ MIPS64 }iE 7, 21 5R FIR.Has2008=0 &k # FCSR.MAC2008=0, Jll MADD.fmt,MSUB.fmt.NMADD.fmt
FT NMSUB.fmt 154X Ffev2ige AF fa 1) A 18] 25 5 8 N FEEAT I SR Inuskdge /s hnosko Ja i e 24 45 SR P ik &
Ao GSAB4E A LFE ANSI/IEEET54-2008 —#Eil7F riia bRk, (HIEHATIR S MISRAERT, NAEHG
S A — ki NAGEE, 5 & ANSI/IEEE754-2008 — 3t il iz SLARUERT & ) Fuse-Multiply-Add #:1F .

2.4.11 EHB. SSNOP 4%

GS46AE F54 18 T A AT A S 3 B E Ab 3, (R EHB 11 SSNOP $i 478 4 3 %8 th 4 #AE NOP Fi5 4 kb
H,

2.4.12 DI\ EI#4

DI 54X AE %t~ 3A2000C/3B2000C 7 Al i, EAk g X5 MIPS64 5 S .
28
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El 5 U1 Je:t5 3A2000C/3B2000C 5 Al A, (HEARE X5 MIPS64 & IS 7 57 El /AT )5 7]
LAY Status 27 A725 1 1E AL E N 0, SRMIAR&mAERE, (HUZIRIAHE h R HBAR 3 AL A R X, 2 Al RL El 4k
T Status A7 74517 ERL. EXL #1 IE fiL.

2.5 BBV BISE

GS464E LI fe 9 Je F8 42 h R R 7 o dd ik J 12K
o UifFkiES

«  HARHEEIZHIRS

o X86 kil s 4

e ARM ik niE R4

o 64N BUATES

o JRIA
ViIFRIES
R 2-27 Y RBUFERIES
12 Bh e ¥ 84 ThREMT R ISA FEAFA
SETMEM VIETR 2T T4 LoongEXT32
LWDIR 32 AL IR H I I $5 4 LoongEXT32
LWPTE 32 AL LR R I Il 5 4 LoongEXT32
LDDIR 64 A7 T H I I $5 4 LoongEXT64
LDPTE 64 f TLFRFR I ] H5 4 LoongEXT64
GSLE W /N T 25T B Mk 48451 b LoongEXT32
GSGT WHR KT & bk 1 4 LoongEXT32
GSLWLC1! U I 0 BT i A A7 LoongEXT32
GSLWRC1? WU 0 BT i A A7 LoongEXT32
GSLDLC1 BB - 7o SR BV i AT AE A LoongEXT32
GSLDRC1 B A5 Eh BV 2 AT A A LoongEXT32
GSLBLE iy E R A R E LoongEXT32
GSLBGT iR R A E LoongEXT32
GSLHLE iy E R A R EE T LoongEXT32
GSLHGT R R A I E LoongEXT32
GSLWLE bR A I EL LoongEXT32
GSLWGT R RS A T LoongEXT32
GSLDLE iy R A A (P B LoongEXT64
GSLDGT T RS A A O LoongEXT64
GSLWLEC1 LR TR A A B A A AR LoongEXT32
GSLWGTC1 R TR A T B R AR AR LoongEXT32
' fF LS3A2000A Fl LS3A2000B H1iZ#5 4 R BEFE Status.FR=1 (5 AL T A AT o
? £ LS3A2000A FlI LS3A2000B H1iZ 454 HAEFE Status.FR=1 (KI5 T A 3 -
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BB 82 ThREM R ISA FAK
GSLDLEC1 7 _E R S A BN = BT R A2 LoongEXT64
GSLDGTC1 N R TR A BN = BT R AR A LoongEXT64

GSLQ BH bR A A7 2 BUE AU LoongEXT64
GSLQC1 BUH ¥ 25 A7 2 BUF i IY =7 LoongEXT64
GSLBX A B LoongEXT32
GSLHX T A LoongEXT32
GSLWX A B E LoongEXT32
GSLDX R 1 HOBL LoongEXT64
GSLWXC1 w5 A% BT p LoongEXT32
GSLDXC1 T A% B R T LoongEXT32
GSSWLC1 M BT A A AE T LoongEXT32
GSSWRC1 MR A A AE T LoongEXT32
GSSDLC1 NI 13 5 AE B AT R LoongEXT32
GSSDRC1 NI 13 P AE B AT F A LoongEXT32
GSSBLE i FR R A AT LoongEXT32
GSSBGT Gl S iR e A ] LoongEXT32
GSSHLE i B A AT LoongEXT32
GSSHGT iR AR A AT LoongEXT32
GSSWLE i AR A AT LoongEXT32
GSSWGT i R A AT LoongEXT32
GSSDLE iy BRI A AT LoongEXT64
GSSDGT T RS A AT LoongEXT64
GSSWLEC1 5 IR R A 1K NTF R B AT AR AT T LoongEXT32
GSSWGTC1 5T R R A 1K AT R B AT AR AT T LoongEXT32
GSSDLEC1 L AR A 1 AT R A AT B AT T LoongEXT32
GSSDGTC1 R AR A I AT R AT AT B AT T LoongEXT32
GSSQ RUJR 5 AE A AT T pi U LoongEXT64
GSSQC1 BUR AT AT € s VU7 LoongEXT64
GSSBX TR WA 7 LoongEXT32
GSSHX TR A 7 LoongEXT32
GSSWX TR 147 LoongEXT32
GSSDX RS I A LT LoongEXT64
GSSWXC1 AR AT ST LoongEXT32
GSSDXC1 AL (R AE T O LoongEXT32
BERSZHEEZHES
x 2-28 Y RERGZEEHES
8Bl 18> TRe R ISA FZF5
GSANDN WA AREEMAES LoongEXT32
GSORN T A AR AR LoongEXT32
GSADC.D AT LoongEXT64
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GSADC.W iy AT LoongEXT32
GSADC.H Gisgna )| LoongEXT32
GSADC.B iy AL 0 LoongEXT32
GSSBB.D Gt AR LoongEXT64
GSSBB.W GRS LoongEXT32
GSSBB.H WA 208 LoongEXT32
GSSBB.B GitE =g VA= P/ Y LoongEXT32
GSMULT B 578, SR EMATAE LoongEXT32
GSDMULT B 50T, GREEHATAHE LoongEXT64
GSMULTU L5578k, GREEATHE LoongEXT32

GSDMULTU T TR TFTe, 4R EEM AT LoongEXT64

GSDIV BRI5F6, HMEEMANER LoongEXT32
GSDDIV AR RFRR, 5l LoongEXT64
GSDIVU T 5F6, HEEMANER LoongEXT32
GSDDIVU TS WER, WEEAZRER LoongEXT64
GSMOD B35, RYEEATEE LoongEXT32
GSDMOD BRP5WTRR, RVEEHFER LoongEXT64
GSMODU T 5 7B, KRESEAFES LoongEXT32
GSDMODU T 5T, RVEIEHFER LoongEXT64
GSROTR.H PP A LoongEXT32
GSROTR.B FHERER LoongEXT32

GSROTRV.H AR R R A LoongEXT32

GSROTRV.B G/ 2 0A = SR E (P P aY 2 LoongEXT32
GSRCR.D i CF LI A A # LoongEXT64
GSRCR.W W CF AL PR 72 LoongEXT32
GSRCR.H W CF AL I L LoongEXT32
GSRCR.B W CF AL T I LoongEXT32

GSDRCR32 AN 32 fIAF CF AL F R A TS LoongEXT64
GSRCRV.D AR AL CF A BG4 7 LoongEXT64
GSRCRV.W A[ AR AR CF AR PR A LoongEXT32
GSRCRV.H AR R CF AL AR AR LoongEXT32
GSRCRV.B AR AR CF AL F R4 R LoongEXT32
IR E R 4(X86)
£ 2-20 YR X86 —BHHI B INE G4
BB AT B4 TsefR ISA AR5
SETX86FLAG.D L x86 77 B EFLAG X7 AT 455 4 LoongEXT64
SETX86FLAG.W L x86 7\ B EFLAG AT 454 LoongEXT32
SETX86FLAG.H DL x86 773\ B EFLAG P AT 4ifa 4 LoongEXT32
SETX86FLAG.B L x86 77 B EFLAG ik sl RT 45454 LoongEXT32
X86AND.D LA x86 75 3\ H ¥ B EFLAG 378 #ihr 5 LoongEXT64
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X86AND.W PL x86 53 Rt B EFLAG KB5S LoongEXT32
X86AND.H A x86 7730 R 1% B EFLAG (13¢5 4 s 5 LoongEXT32
X86AND.B L x86 75 It Hi% B EFLAG H)3i8 A 5 LoongEXT32

X860R.D A x86 773 R 1% B EFLAG [ 3532 #fir LoongEXT64
X860R.W DL x86 73\ H % B EFLAG )78 A1 5x LoongEXT32
X860R.H PL x86 J5 3 R % B EFLAG [ 7B A ek LoongEXT32
X860R.B PL x86 J5 i R % B EFLAG 7B Ak LoongEXT32
X86XOR.D L x86 75 7t H ik B EFLAG M8 A S ul, LoongEXT64
X86XOR.W PL x86 J5 i R % B EFLAG 784 R ak LoongEXT32
X86XOR.H L x86 J5 3 R % B EFLAG [ 7B AL 7 uk LoongEXT32
X86XOR.B Pl x86 75 Tk R % B EFLAG -8 A e al LoongEXT32
X86ADD.D DL x86 77 R % & EFLAG XN LoongEXT64
X86ADD.W LA x86 777\ Rk B EFLAG HJ=ZM LoongEXT32
X86ADD.H DL x86 77 R & B EFLAG Ry LoongEXT32
X86ADD.B LA x86 7\ Rk B EFLAG =T LoongEXT32

X86ADDU.D L x86 75 I R % B EFLAG HITE BN X LoongEXT64

X86ADDU.W L x86 7 H i B EFLAG HIHI4h 7 LoongEXT32
X86SUB.D A x86 7 H i B EFLAG Xk LoongEXT64
X86SUB.W DL x86 773 R B EFLAG I LoongEXT32
X86SUB.H A x86 7 H i B EFLAG 127k LoongEXT32
X86SUB.B A x86 7 H i B EFLAG 7Tk LoongEXT32
X86SUBU.D LA x86 77 H it B EFLAG [T 4N 95k LoongEXT64
X86SUBU.W PL x86 5 R % B EFLAG I /M 708 LoongEXT32
X86INC.D LA x86 77 KB EFLAG (XU 1 1 LoongEXT64
X86INC.W LA x86 X KB EFLAG (7 H 1 1 LoongEXT32
X86INC.H LA x86 7 i B EFLAG (1w E i 1 LoongEXT32

X86INC.B LA x86 7\ R ik B EFLAG =TT HE 1 LoongEXT32
X86DEC.D PL x86 J5 3 R B EFLAG FIXUF E Ik 1 LoongEXT64
X86DEC.W A x86 7 Kt B EFLAG 17 H ik 1 LoongEXT32
X86DEC.H L x86 A H i B EFLAG HIE7 H I 1 LoongEXT32
X86DEC.B L x86 A H it B EFLAG HI7 1 E Ik 1 LoongEXT32
X86SLL.D L x86 /7 H i B EFLAG NXUF A LoongEXT64
X86SLL.W UL x86 HT R Rt B EFLAG 7% LoongEXT32
X86SLL.H DL x86 77 L E EFLAG -2 LoongEXT32
X86SLL.B PL x86 J5 i\ R % E EFLAG M FH AR LoongEXT32
X86DSLL32 L x86 75X K% B EFLAG HIREAr & n 32 HIW BB A # LoongEXT64
X86SLLV.D L x86 75 Tt Hi% B EFLAG MM A A8 #fr & A LoongEXT64
X86SLLV.W L x86 75 Tt H % E EFLAG Ml A& A% LoongEXT32
X86SLLV.H L x86 75 Tt Hi% B EFLAG MLl i & A% LoongEXT32
X86SLLV.B Pl x86 75 Tt Hi% B EFLAG M il As#fr & A% LoongEXT32
X86SRL.D L x86 75 Tt R % B EFLAG M B4 1 LoongEXT64
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X86SRL.W PL x86 5 Rt B EFLAG 7B A R LoongEXT32
X86SRL.H PL x86 5 Rt B EFLAG fI7 8 A1 LoongEXT32
X86SRL.B LL x86 5 I R % B EFLAG -8 A1 LoongEXT32

X86DSRL32 A x86 /7N Rk B EFLAG AL &N 32 X FB R EE A% LoongEXT64
X86SRLV.D L x86 53 Hi% B EFLAG HIM FZn] B A B A% LoongEXT64

X86SRLV.W L x86 75 7t K% B EFLAG Ml AR AL &I A # LoongEXT32
X86SRLV.H DL x86 5 H i E EFLAG HIL ] B A s Bl a# LoongEXT32
X86SRLV.B DL x86 5 H i E EFLAG FIF Wl B A s B o LoongEXT32
X86SRA.D PL x86 J5 i R % B EFLAG MM ZH AL 1 LoongEXT64
X86SRA.W DL x86 5 R % B EFLAG T HEARL# LoongEXT32
X86SRA.H Ll x86 5 Tk R % B EFLAG HI LB AL 1 LoongEXT32
X86SRA.B PL x86 5 Rt B EFLAG T H B AL LoongEXT32

X86DSRA32 PL x86 77X H % E EFLAG HIFEAr & ln 32 FIW B BE ARG LoongEXT64
X86SRAV.D A x86 7 H LB EFLAG I BB e F R4 LoongEXT64

X86SRAV.W VL x86 77X H i E EFLAG HIF R BB M BEH AL LoongEXT32
X86SRAV.H A x86 R H B EFLAG (BB e R G#5 LoongEXT32
X86SRAV.B A x86 X H i B EFLAG M7 i BB BH AL LoongEXT32

X86ROTR.D L x86 7 H i B EFLAG HIXU e A% LoongEXT64

X86ROTR.W L x86 7 H i B EFLAG M7 e A% LoongEXT32

X86ROTR.H L x86 X H i B EFLAG HIE a4 % LoongEXT32

X86ROTR.B L x86 X H i B EFLAG M7 1ie A% LoongEXT32

X86DROTR32 LA x86 J7 N R E EFLAG BB AL &N 32 X F I BIGF 4 LoongEXT64
X86ROTL.D L x86 75 Tt R % B EFLAG X IEH /2 #8 LoongEXT64

X86ROTL.W PL x86 5 Rt B EFLAG HI 7153 £ 7 LoongEXT32
X86ROTL.H L x86 J7 X R % B EFLAG 718 A LoongEXT32
X86ROTL.B L x86 J7 X R % B EFLAG M7 i1 A LoongEXT32

X86DROTL32 DL x86 77 R % B EFLAG M AL &M 32 (N Z MG A LoongEXT64
X86RCR.D L x86 J5 3 R B EFLAG 5 CF S IG5 LoongEXT64
X86RCR.W L x86 7 H i B EFLAG HIH CF M 763 4 7% LoongEXT32
X86RCR.H A x86 77 Kt B EFLAG [ CF -2 4% LoongEXT32
X86RCR.B L x86 77 H it B EFLAG [ CF Lz i1 4% LoongEXT32

ESDRCRE2 u x86 77\ R % E EFLAG MR ALEIN 32 75 CF AL 7 & 1 LoongEXT64

WA
X86RCL.D A x86 7 Rt B EFLAG [ CF LI AL LoongEXT64
X86RCL.W L x86 72 H i B EFLAG HIH CF AL 7 I63F £ 7% LoongEXT32
X86RCL.H A x86 77 Rt B EFLAG [ CF LI AL % LoongEXT32
X86RCL.B L x86 75X % B EFLAG 7 CF 7T A% LoongEXT32
EEDRCLI2 u x86 77 XA & EFLAG BN 32 (3 CF AL 4B L aongEXT84
b2 ik 7
X86ROTRV.D L x86 753X K% E EFLAG I R[ AR A7 5 I W Z I A FE LoongEXT64
X86ROTRV.W PL x86 J5 3 R i B EFLAG Rl 38R & I 763 A 75 LoongEXT32
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X86ROTRV.H LA x86 77 H L B EFLAG AR & 1w 1a A% LoongEXT32
X86ROTRV.B UL x86 77 H L B EFLAG AR & 17 TiEH A% LoongEXT32
X86ROTLV.D A x86 7 R B EFLAG [ n] AR # A & XU IE 3 A% LoongEXT64
X86ROTLV.W LA x86 7 R B EFLAG [ n AR & 1G53 £ % LoongEXT32
X86ROTLV.H L x86 53X K% B EFLAG HI R A8 5 i FIE I A2 78 LoongEXT32
X86ROTLV.B L x86 53X K% E EFLAG HIR A8 5 i 7 G327 LoongEXT32
X86RCRV.D DL x86 770 A 1 B EFLAG MR B AL 7 CF AL TG |  LoongEXT64
X86RCRV.W DL x86 7 R B EFLAG IR AR m 0w CF A AL # LoongEXT32
X86RCRV.H DL x86 70 A 1 B EFLAG WIm BRAL R CF AL FEH 45 | LoongEXT32
X86RCRV.B DL x86 70 A 1 B EFLAG WIn] BB AL R CF AL EA LG | LoongEXT32
X86RCLV.D A x86 J7 iU R W E EFLAG IR R AL 245 CF AL FZIEIF RS | LoongEXT64
X86RCLV.W DL x86 77 R B EFLAG R R B A =7 CF A TG /2 7% LoongEXT32
X86RCLV.H A x86 J7 i\ R W E EFLAG IR AR AL 214 CF AL FIE3R AR | LoongEXT32
X86RCLV.B DL x86 77\ R 1% B EFLAG ] AR AL 2 M CF AL a7 | LoongEXT32
X86MFFLAG L x86 77 :UHREN EFLAG A3 &AL {E LoongEXT32
X86MTFLAG LA x86 R f&ik EFLAG trEALHIE LoongEXT32
X86J L X86 J7 AHR#E EFLAG i Bk#% LoongEXT32
X86LOOP L X86 J7 AMR#E EFLAG {E1EH LoongEXT32
SETTM X86 V7 R AR A B A LoongEXT32
CLRTM X86 VF miFR A A IE B LoongEXT32
INCTOP X86 F mER TR £ 0 1 LoongEXT32
DECTOP X86 VF p ER ITHR AT 1 LoongEXT32
MTTOP 5 x86 IF Ak LoongEXT32
MFTOP 52 x86 1% s B TR 4 LoongEXT32
SETTAG HIWT I B AL 72 LoongEXT32
CVT.D.LD 17 R UK £ T A g UK 5 LoongEXT32
CVT.LD.D UG BG4k 8 T UK BE AR AL LoongEXT32
CVT.UD.D UG 364k 8 e UK B i o LoongEXT32

ZRERIEEEINE TR 4 (ARM)
2 2-30 YR ARM it B niETE 4

BB AT B4 TsefR ISA AR5
ARMADC WAL, LA ARM 5 BT I R % B EFLAG LoongEXT32
ARMADD M, LA ARM 5 REHAT IR % B EFLAG LoongEXT32
ARMSBC WAL, LA ARM 5 & HUT I R 1L B EFLAG LoongEXT32
ARMSUB T, BLARM 5 AT R 1 E EFLAG LoongEXT32
ARMAND FEAY, PLARM 75T R i E EFLAG LoongEXT32
ARMBIC FEAAES, L ARM 5 & HIT R i E EFLAG LoongEXT32
ARMMOV TR, LLARM 75 R HATI R 1 E EFLAG LoongEXT32
ARMMVN FHURFEF, LLARM 5 REEHFHATI R 1 E EFLAG LoongEXT32
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ARMMVLOS2 LO ZA7#5IK 32 fifeah 2l A /748, LA ARM J7 U AT A % LoongEXT32
H EFLAG
ARMMVHIE2 HI ZA A 83IK 32 A3 RIB A 254745, L ARM J7 R HUT R i E LoongEXT32
EFLAG
ARMMVACCEA HI %?Zaf%fﬂﬁ& 32 fii 5 LO A2k 32 A HFHERL 64 £, LA ARM J5x LoongEXT32
KA BT R E EFLAG
ARMOR FRHEAE, PLARM 7 & HFHAT R 1 E EFLAG LoongEXT32
ARMORN FIBEAIAES, L ARM 7 & AHAT R E EFLAG LoongEXT32
ARMXOR FIBEAL R, UL ARM & M4HAT H iR E EFLAG LoongEXT32
ARMSLL Fh#, PLARM & HUT Ak E EFLAG LoongEXT32
ARMSLLV AR EELFE, LLARM 7 R&MHHUT R iX B EFLAG LoongEXT32
ARMSRL FIBEAFE, LLARM 7 & EHIT R B EFLAG LoongEXT32
ARMSRLV AR ETIEEAT, LARM FREFHIT HiXE EFLAG LoongEXT32
ARMSRA FHALH, L ARM 7R EMHIT H i E EFLAG LoongEXT32
ARMSRAV AR BT EAGH, L ARM FRE4HIT HiEE EFLAG LoongEXT32
ARMROTR FIEALF, LLARM 77 X EMHUT H it B EFLAG LoongEXT32
ARMROTRV AL B TR AR, LLARM 7 RE4HUT Hi% 8 EFLAG LoongEXT32
ARMRRX LL ARM J7 AT B9 LI B EFLAG 1 B G R A 6 —1fr LoongEXT32
ARMFCMP.F32 PL ARM FCMP.F32 #5477 ;U TV M LU, B FCR1 EFLAGS LoongEXT32
ARMFCMP.F64 LL ARM FCMP.F64 54 75 U477 M HL#R, & FCR1 EFLAGS LoongEXT32
ARMFCMPE.F32 PL ARM FCMP.F32 454 75 k477 M HL#R, & FCR1 EFLAGS LoongEXT32
ARMFCMPE.F64 Ll ARM FCMP.F64 $54 75 477 M EL#R, & FCR1 EFLAGS LoongEXT32
ARMMOVE A8 2 ML, ARM 77 2R EFLAG 2613 LoongEXT32
ARMMFHI HI LA ARM J5 s ¥ EFLAG 4750 238 I 517 4% LoongEXT32
ARMMFLO LO LA ARM 75 AR 4E EFLAG 4145 5 238 1 5 17 7% LoongEXT32
ARMMFFCR LA ARM J5 AR YE EFLAG %141 FCR1 EFLAGS 312 EFLAGS LoongEXT32
ARMFMOV.S TR Z M LD ARM J5 UARYE EFLAG 54 # 30 5k FE 4L LoongEXT32
ARMFMOV.D TR Z M LD ARM J5 UARYE EFLAG 5 - R 3 XUk FE 4t LoongEXT32
ARMJ PL ARM 77 ik #E EFLAG fE Bk LoongEXT32
GSLDPC 4 PC+8 {E N 338 FH 27 17 2% LoongEXT32
ARMMFFLAG PL ARM J5 3L EFLAG #3467 1E LoongEXT32
ARMMTFLAG LL ARM 75 &2k EFLAG AR &AL E LoongEXT32
64 L2 AR R &
# 2-31 YRR 64 ML AR TE A
BB AT B4 TsefR ISA AR5
PADDSH V9N 16 A 775550, AR5 A LoongEXT32
PADDUSH P94 16 A7 JEFF5 HEE0IN,  JofF5 A LoongEXT32
PADDH Py 16 A En LoongEXT32
PADDW Wi 32 A Eon LoongEXT32
PADDSB J\AS 8 A FFSHEHO, B RS HAN LoongEXT32
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PADDUSB J\AS 8 ML 58 E 0, TS 1AM LoongEXT32
PADDB J\AN 8 AL En LoongEXT32
PADDD 64 Hr A0 LoongEXT32
PSUBSH P9~ 16 A7 775 8508, AR5 A LoongEXT32
PSUBUSH V9N 16 DL TCAF 5 BEE0m, TR Al LoongEXT32
PSUBH VAN 16 7 E0s LoongEXT32
PSUBW Wi 32 Ar R LoongEXT32
PSUBSB J\AS 8 (A5 B, A RS LoongEXT32
PSUBUSB J\AS 8 M 5 B, TS A LoongEXT32
PSUBB J\A™ 8 S Ew LoongEXT32
PSUBD 64 17 F08 LoongEXT32
PSHUFH Shuffle I94~ 16 744 LoongEXT32
PACKSSWH 32 (A TS BAEEAL K 16 £, AR5 R LoongEXT32
PACKSSHB 16 A0 A FF 5 3B 8 1, A 1775 1A LoongEXT32
PACKUSHB 16 S0 FF 5 3Bk 8 7, JEfF 5 LA LoongEXT32
PANDN fs B S ft #&hi LoongEXT32
PUNPCKLHW Unpack 1k 16 1741 LoongEXT32
PUNPCKHHW Unpack 5 16 1741 LoongEXT32
PUNPCKLBH Unpack 1k 8 £i7 %4 LoongEXT32
PUNPCKHBH Unpack = 8 fi7 %4 LoongEXT32
PINSRH_0 ft ik 16 (7 EE A F fs (K 0 4> 16 £ LoongEXT32
PINSRH_1 ft ik 16 (7 FE A F fs (K 1 4> 16 A LoongEXT32
PINSRH_2 ft ik 16 S 3G A F fs (K 2 4 16 1 LoongEXT32
PINSRH_3 ft ik 16 S E A F fs (K 3 4 16 1 LoongEXT32
PAVGH VYA 16 f7 TC A5 5 B HURC 31 LoongEXT32
PAVGB A 8 ML TEAT 5 BHUC 31 LoongEXT32
PMAXSH VAN 16 A 15 B AE LoongEXT32
PMINSH T9A™ 16 A7 F 177 5 FE AU /IME LoongEXT32
PMAXUB UNOE-EUF KRS 2 EE PN ] LoongEXT32
PMINUB AN 8 ML TEAF SR E/IME LoongEXT32
PCMPEQW B 32 MBS LA LoongEXT32
PCMPGTW P 32 AL A A5 B EOR T R LoongEXT32
PCMPEQH VAN 16 o HAH 5 L LoongEXT32
PCMPGTH P9 16 f0F 1755 BHOK T At LoongEXT32
PCMPEQB J\AS 8 (AR S5 LR LoongEXT32
PCMPGTB J\AS 8 AL 7S BEEOK T L LoongEXT32
PSLLW WA 32 M LB A # LoongEXT32
PSLLH VYA~ 16 fr e Ao 7% LoongEXT32
PMULLH P94~ 16 A7 775 HEHUETE, B SRAK 16 47 LoongEXT32
PMULHH P94~ 16 A7 775 50T, TSR 16 47 LoongEXT32
PMULUW & 32 ML A5 BT, 17 64 hids R LoongEXT32
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PMULHUH MU~ 16 A7 ERF 5 #E 50T, B R 16 47 LoongEXT32
PSRLW P~ 32 MBI R LoongEXT32
PSRLH T~ 16 1 H2 A4 7% LoongEXT32
PSRAW A 32 M EHE ARG LoongEXT32
PSRAH Vg4 16 A ARG # LoongEXT32
PUNPCKLWD i 32 AL B A% 64 H % LoongEXT32
PUNPCKHWD 1 32 P B A R 64 i LoongEXT32
PASUBUB J\AS 8 ML TEAF 5 BRI IR A 5 LoongEXT32
PEXTRH fs = 16 A4 DUZ fd I 16 £, fd mifi%h O LoongEXT32
PMADDHW P9~ 16 A7 A 77580, K& A2 Sm LoongEXT32
BIADD 27 B R A LoongEXT32
PMOVMSKB FRF AR LoongEXT32
GSXOR fs 55 ft A 7L LoongEXT32
GSNOR fs 5 ft AR LoongEXT32
GSAND fs 5 ft A5 LoongEXT32
GSADDU fs 5 ft & B LTS5 70 LoongEXT32
GSOR fs 5 ft & s ALE LoongEXT32
GSADD fs 5 ft & 700 LoongEXT32
GSDADD fs 5 ft & s LoongEXT32
GSSEQU fs 5 ft € RUEUHE LI LoongEXT32
GSSEQ fs 5 ft & RUEUH S LU LoongEXT32
GSSUBU fs 5 ft & L5 T LoongEXT32
GSSUB fs 5 ft € RTF LoongEXT32
GSDSUB fs 5 ft & RUOWTF LoongEXT32
GSSLTU fs 55 ft & REH 5 FBUNT L LoongEXT32
GSSLT fs 55 ft 72 miE REUN T HR LoongEXT32
GSSLL fs 5 ft & BB ABT LoongEXT32
GSDSLL fs 5 ft € BB BT LoongEXT32
GSSRL fs 5 ft € mEAHT LoongEXT32
GSDSRL fs 5 ft & A4 BT LoongEXT32
GSSRA fs 5 ft € R EARLGHT LoongEXT32
GSDSRA fs 5 ft & ARG BT LoongEXT32
GSSLEU fs 5 ft & RS 8 RBUNT T LA LoongEXT32
GSSLE fs 5 ft 2 s SV TS T LoongEXT32

RS
# 2-32 Y BRETHES

8Bl 18> TRe R ISA FZF5
CTz TR 0 MK LoongEXT32
CTO TR 1AM LoongEXT32
DCTZ WL R 0 N4 LoongEXT64
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BB 82 ThREM R ISA FAK
DCTO W R 1 AN LoongEXT64
CAMPV AR RAM FITE LoongEXT32
CAMPI A ERR IR TN index LoongEXT32
CAMWI HEHERE LoongEXT32
RAMRI AR RAM 2 LoongEXT32
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3 MERBITEN

GS464E i T B MIPS64 FiiE, 5 2 Fig iz, 4l iz (Debug Mode) FIHR L
(Root Mode) . H: A il =0 = ZEXT . EITAG il /A HEFE 7 (13847 2058 AR O B B s 0L 3 R 1
H BT, Hd, RSO3 — 2R 5 IR - 08 2 (Root-Kernel Mode) . R - i 7 15 =
(Root-Supervisor Mode) MR -H] J7 1 7 (Root-User Mode). BT HIIa T H AL, Wl & WAt —i %1, 4b
PR N BEAAAE T — i Tl

iR 4 A, - RS PR AR A, MIPS RIS IR A H IR e 25 S, IR AR T
Ja SRR T XM AR R R U . AR N R AR - IR B A, e TR, T ERE
Z[5# MIPS #7t .

3.1 AFEBBITHNE X

R 3-1 4 AL PR AR ) s MR
& 31 fESHEAA K

Root CPO
Debug.DM Status.ERL ‘ Status.EXL ‘ Status.KSU ﬁﬁ
1 Don’t care PR
0 1 Don’t care FR-H% 0o p 3
0 1 Don’t care
0 00
01 R-HEE A
10 R-F P
Don't care 1 TEX

3.1.1 R

PR A L e g BT HOPE T DL P AT IR AL B85 R, B3 D3 R S Bk A R A8
PEf RGN HERE DI LSS

3.1.2 WR-Z%LER

MRAZ N AT DU T (AL B AR DR, B U R SE L IE AN OC R L 2] RGN HERE D)
Hei . AbBgs bR R AR EAMRAZ O

3.1.3 R-F#ER
MR- PR, AN U U7 1) A BE 28 B U B JR, (BT DASAT JERA R 4, 3 8 FH 25 A7 28 Al
VAT, A VIR — AN R — R b 2 18 . M@ A R s AT PR .
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4 NEFEHE

4.1 BEEES

4.1.1 HibkZEE]

Huhik A (AR AR — e 5 T IR IR T Ae A o5 T A L JE T . MIPSB4 ZEi L& — A 64 frithlk 4 (A
PR —A> 32 frstbhib 28], Ja & RN RS T 1 — > 14

412 BIEBKR/N(SEGBITS)

B bk 2= 8] i — 14, (R By Bk 2 n) B — SR i g 25 R JE . B MIPS64 RV i s
SO, F 32 ik A R — R AR/ R 2288 2% A B, HL 64 bbb AR RIS BT ASEREAR
L 2% TR/ BE . SERR T SEIX 4 KL, SERRSEELIBOK /N (SEGBITS) Wi 1 ik 4% e o) 43
N RIIK NSy 2558 2 [y B

4.1.3 YEHHEK/NPABITS)
PR E /N (PABITS) PesE 1 LT #5592 b ST I EE k25 [ ) /Ay 27818 s

4.1.4 WSHHiak(Mapped Address)53ERBE ik (Unmapped Address)

“HR ST ik (Mapped Address)” il & R iZHLIE TR EIE IS TLB #H4T M s Hb b L . < R sk
(Unmapped Address)” s&#g1Zthb AR B4 TLB #H47 B scsthb 4, B Hbhb 9 B2k ML 2= ) B bk
B 53 o

4.2 ENEEHHEZ ]

4.2.1 EHLHHEZ R S-50 R3EH]

F£ 41 G ENRRE R4y, FER TS bl B AR v ) e At bk i i O QAT T e . TR BN
BIME, FEEMLHLhEZE] F, SEGBITS 472K 48,
R 4-1 ENLHOEEZE R 55 U5 A 32

FEEA AL RN T 3K

e b ik B
TLB HIHGIFM LAY
OXFFFF.FFFF.FFFF.FFFF TLB (Status.KX=0)
kseg3 ~ [RES RN [RESI RN XTLB (Status.KX=1).
OxFFFF.FFFF.E000.0000 =i Debug.DM=1 i, %
Mk [ AR B A 1 2
& 4.2.5 /N
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B T EriE A FHhE B 7 = :
RAPER IR B
WSt - B Mg i il
P TLB EEGIART. | TLB EEBIANRI,
~ ek B
sseg OXFEEF.FEEF.C000.0000 TLB (Status.KX=0) TLB (Status.KX=0)
XTLB (Status.KX=1). XTLB (Status.KX=1).
OXFFFF.FFFF.BFFF.FFFF i i ——
ksegl ~ b 24 v 24
9 OXFFFF.FFFF.A000.0000 A2 422700
OXFFFF.FFFF.9FFF.FFFF i _— ———
kseg0 ~ b 24 v 24
9 OXFFFF.FFFF.8000.0000 BB 422 M
OXFFFF.FFFF.7FFF.FFFF
~ ek B etk B ek B
0xC000.FFFF.8000.0000
Status.KX=0 i} AL
0xC000.FFFF.7FFF.FFFF HEEL
xkseg ~ ek B AeiF ik B BN AL, N bk B
0xC000.0000.0000.0000 TLB HE 342K
XTLB.
Status.KX=0 i} AL
OxBFFF.FFFF.FFFF.FFFF Bl
xkphys ~ Aeid itk B Aeid itk B BNEVE, HANEEEE
0x8000.0000.0000.0000 78 Fe R FH B b bk B 559 35
S 4237
OX7FFF.FFFF.FFFF.FFFF
~ Aeid itk B Aeid itk B Atk B
0x4001.0000.0000.0000
Status.SX=0 i AEVEML | Status.SX=0 i IEVEHL
sse 0x4000.FFFF.FFFF.FFFF HEBE HEB;
sseq ~ Aeid itk B BNEVE, ARSI | BIEE, R kB
0x4000.0000.0000.0000 TLB S F 41 TLB HE G| SN EL.
XTLB. XTLB.
OX3FFF.FFFF.FFFF.FFFF
~ Aeid itk B Aeid itk B Atk B
0x0001.0000.0000.0000
Status.UX=0 I ekl | Status.UX=0 I dEikth | Status.UX=0 iy dEikHh
xkuseg 0x0000.FFFF.FFFF.FFFF HEE HEB b e
Xsuseg ~ TNAE, AR, | 750 &9, bl B | IAk, S m bk B
Xuseg 0x0000.0000.8000.0000 TLB H ] S AL. TLB H G S KA. TLB HEIHFI SN KA.
XTLB. XTLB. XTLB.
42
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- Vi A B 7 =

Status.ERL=1 I} Sy At i
WHEEL, FE BB E

e St btk B e St btk B .
kuseg 0x0000.0000.7FFF.FFFF i ] 4.2.4 /TS
TLB E IS AL TLB E I SMEAL
suseg ~ Status.UX=0 i i 3t
TLB (Status.UX=0) TLB (Status.KX=0) .
useg 0x0000.0000.0000.0000 3B, TLB B A2 A
XTLB (Status.UX=1). XTLB (Status.KX=1).

TLB (Status.UX=0)
XTLB (Status.UX=1)

4.2.2 EHMHHZE kseg0 B 5 ksegl Bt TR SRF—BUEH

TN IR A1 (Y kseg0 BY'5 ksegl B EL 4% M5l 34 B b bk 2 6] (S AK 0.5G(2%°) 74, Bl R M ik
OXFFFF.FFFF.A000.000 ~ OxFFFF.FFFF.BFFF.FFFF Bt 5 % # ¥ #b 3 0x0000.0000.0000.0000 ~
0x0000.0000.1FFF.FFFF, Jg - OXFFFF.FFFF.8000.000 ~ OXFFFF.FFFF.OFFF.FFFF o it 55 45 4 33 #l hi:
0x0000.0000.0000.0000 ~ 0x0000.0000.1FFF.FFFF. kseg0 EXMIZe47—%UE It Config. KO 3wz, HifkiE
WS HE 110 71 7.28 /1T, ksegl Btikiz NAEZ A7 & P (Uncached).

4.2.3 FEHLHBEZE] xkphys B HbEE#, EFHESSEF—BUB K
F LA 6] () xkphys BER A ARG 77 50, o8 8 AN Ttk By, A Ttk Bk /by 2% 5275 . xkphys
B e stk i 7 =0 i 4-1 Fios . EHbRER[58:48] L 44 0, BNIAAEE L. EHuhERI[47:00 8 &0t
TLB AT B it . BEEAE ARl . bt [61:59]407 F T 7€ SR Xt B )+ ik B i 254 — £
B, HRA Mg e ESF 83 IR 7-6.
B 4-1 xkphys Bt HubH# T 53

63 62 61 59 58 48 47 0

| 10 |mr—sum PR T4 0 My b | Py

4.2.4 FENHHEZER] kuseg BAE Status.ERL=1 B bk 34
4 Status.ERL=1 I, kuseg BUAAEMLS kLB, RN H A7 —BUB VAR AF, RILT ksegl Bto 1X—

Rtk N 7 AEALEE Cache S5 BI SRS, BRAFAEORAF BT SO AT DURIATIE A 3 474 RO VRN SENE A7 A7 a4 HL el
MZFAF A AT NAAE, AN BT Cache FRAFAERS IR, PrCAUIAT BAF A0S FEIEAT 2247 -

425 FENHHEZEE] kseg3 BAE Debug.DM=1 B R4k Ak 38

24 # 28 4b T K B X B ( Debug.DM=1 ), kseg3 Bt H i b i OXFFFF.FFFF.FF20.0000 ~
OXFFFF.FFFF.FF3F.FFFF [ 33k 7 FEDRE AR S Re K 1R P A7 kBl S X3 ——EJTAG 1 dseg B . 5% EJTAG
dseg B TELIHIIR TG 2B B RIRBREI G HIE. &=

4.2.6 FPHERT Status.UX=0 FEEE Y i) B Hbhk 45 5R a8

PR, 7E 64 2 MIPS 4b¥E 28 FRRIS1T 32 SFERPB), X T80 1 in) (1) 2 s bk B3R AT R R AL 7L
XFERN—ANE 32 fif MIPS AbBE 2% F eS8 21 &5vE ik it B0 FEAE 64 4572 MIPS AbBE2E F Rl fe<sr= A4k
AR . B, R4S R

la rl, 0x80000000
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1w r2, -4(rl)

7 32 fii. MIPS AbEE 2% EHATH, Iw $54 1 sE ikl 080000000 + OXFFFFFFFC = OX7FFFFFFF. firfs
HuHEATS VA 7 kuseg B o (H A2 X BRI TE 64 17 MIPS Ab3 &% EFATHS, Iw 454> 1) i kit A7 OxFFFFFFFF80000000
+ OXFFFFFFFFFFFFFFFC = OXFFFFFFFF7FFFFFFC . JITf3 it L4 ANTE kuseg BE, K& SEUMREEE K140 K
Ao T IRER 64 FTACFRESXT T 32 AR FEHIARSY, 24 Status.UX=0 i, sy A pe bk i+ 530047 T Rk Ak
. B RUE, S ESRAG ST R G RIPEAS 64 AL BN, ERAKATENSE RS 32 fLEF, H
SERIE 3L AT S R AL F R AL 63..32 7 IXARAFIRACTE 2 S5 (1 R Mkl 25 S T ok R A v A
5 TLB Wbt 545 E o IR P BURIRAE AR 20 Sz, B2 32 £ F P s~ 692 PC 28 31 fi—E M 0,
AN BB TP 28 R U O

4.3 EF TLB iR sSzHbhkps

TLB JEAbBas AR E RS TURAR B — N ImI 2247, T T Imsdk i ik 2 18]_EHCHR K D7 A7 R A 1)
RESEHLHE Al 7R

4.3.1 TLB BER&W

GS464E HHsLHL T2k TLB. 25—2¢ TLB ;2 BFE M- b & BB &M — MR ERU NI A BE L
# TLB, 43 3FR2 N ITLB #l DTLB; % —2% TLB HER K, G&F — MBI —A )\ B4 B AR 3R,
Mz N JITLB.

JTLB M AR AT L, RIRSH B S i A B . ITLB A1 DTLB [T WA AT I, H
RIBHE B h B R4 . EALFE SIS 4THY, DTLB 55 JTLB MM MR A RIELXNEE R R, HEH
KA MMM A shdE4. (E2 ITLB 5 JTLB % BN AL S S AR AR, WLyl KAtikE
RLAEY JTLB P AR AAE ITLB ThAF IS B o £ —BtigfTidfEd, ITLB 5 JTLB A7/l fs EAZER
ERFN TR IERERA . (2R, REBERGREEN - HCRFERNITRER, JFHZE
TG0 I i b2 18] b A TSR AR P AR, B4 RGE AL A4 Diag ITLB A5 1 3k 2 aUHiE 2% ITLB I FTA M
7, PMRIE ITLB Hh—E AP 12 TR BB T A 2

ITLB 1 DTLB R F A& ARBE &R R 4544 . 1TLB 1 DTLB " /7 IR T5 B35k 5+ JTLB, H 4 DTLB
FAIRII R DUE 85 JTLB i (58 4 — 50 1M ITLB g — T A7 — A R o S A B TR 15
B2y ITLB A1 DTLB KPR B HIF AT B2, BIHRIU R Ak A BT

4.3.2 JTLB HLEHM

WAL ER, JTLB A8 — sk S AHE B e R A — ik 2 BR AR (B4R 6, A R S A [ 36 %
AN B TR /IN TR N AT A8 5K /) TLB(Variable-Page-Size TLB), faifk VTLB: &2 78 [F)— N ZI A5 22 5 51 K
/ANHETRL, BRI E BUK /N TLB(Fixed-Page-Size TLB), f&ifK FTLB. 7EkEScHibk# it 4, VTLB F1 FTLB
[FBT AR . AHRH, A7 IRIE VTLB il FTLB AL L2 Ty H B B, 75 WAL 24T A AN mT Al

VTLB WAL 3E77 N5 MIPS {44 AHlx TLB A AL, £ GS464E Ty 64 Ii. s
GSConfig.VTLBOnly fiz & Jy 1, WIZEH FTLB KT iR, XIRE VTLB. %ACE T, s 3A1000 5 )7 |
CAHEERG T LT TLB E B/ B C TH B B AT 78 285 3A2000 8 A IERHAT .

FTLB 41404 8 BRAMBEE K, a4 128 T, It 1024 Wi, U7 2 AN UEHELS, iRz
AIAFIN 2048 NTLRAME LS . AT ARG R A, A8 4K $2 BUE Hhk (1) [(17+Configd. FTLBPageSize) :
(11+Config4.FTLBPageSize) | AR GG B, X &2 AH R R 5167 BT N A AT, DlkE & R A L
B I
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4.3.3 JTLB W

VTLB fl FTLB R Ik A IEA 5, XHMNAES VTLB F/N R T4 PageMask 15 ., 1fi FTLB
NFE R TR /NG PageMask {5 8 o —AN JTLB RINW S WA LB R EE i o o

T LLBGH A L 4

o TURLMALEHINV). ZiZfN 1B, ZIRTAS S EHRITH.

o HuBEZS[A]'5 (MID). FH LAFR IR Z 03 R il Ak T W AN Hidik 25 )

o JEMALTEE S K HHERS(VPID, VPMSK). VPID&VPMSK f2: 1% 51 % Tt bk i Ak (1) fE AL 3L 28 5

o EHLHEX AR R(R)FE TS (VPN2). £ MIPS 28k, &—ANTURIAEAL 7 AH AR ) — X 25 (R AH 41
TG, BTl TLB TR AAHUR TS5 e R BTS2 N Z, RUE TS BRI A7
G AN T AR g SR IR R A S TUE R AU T B L 5 R

o HbHEZE[EIFR IR (ASID)FI A R bR EAL(G). iﬁiﬁilﬂﬁlﬁﬁﬁ?@%%ﬁlﬂaﬁE"Jlﬂﬁﬁ"]&%ﬂﬂm, 238
RGNV BCHE—1) ASID, TLB 7ESEAT AR BRIHE(E B A —BUSt, EFHELLX ASID (5
B MRAE R YRR BAELITA AR 3L R — AL, FTELE TLB ﬁ%IﬁEPEI’JGM, G &
1 )5 TLB ERE A 34T ASID &5 — S 2.

o HbHETUHERS (Mask) . HibbHERYS A T4 DR U A TR K/ . GS464E CFF 4KB % 1GB,
DL 4 PR EOEIE ) TUR /N e XT T VTLB, B—IEREA Mask 155,  PREAS [R1T0 ] RAXHRZAS [ (1) 51
Ko XF FTLB, AraTERHS— Mask 125, H Configd.FTLBPageSize 3 # i€ .

LIREA AR T3 — 23 F 7.19 75 EntryHi 274743 (CPO Register 10, Select 0). 7.4 15 EntryLo0 £
EntryLol 77 f7#% (CPO Register 2 and 3, Select 0)#1 7.7 i PageMask 77 /7 #+ (CPO Register 5, Select 0) 1] #H 5%
IR o

R VB AR A7 — 5w AR TUR Y B 45 2, B U B 5 B4R

o WFTS(PFNX & PFN).

HRALV).

o JEAL(D). TUREFERFESIAL, AR TGN T AR RS

e AN

o HATEEIEALXI).

o NEHITIRIPAL(K), (XFE 64 AR A R, 32 (sl N iE# GSConfig.KE fHE Jy 0 LLRIE K

REASTHEUR

»  Cache JBE(C).

IR AN A R AT i 25 2 7.4 71 EntryLoO F1 EntryLol 2717 %% (CPO Register 2 and 3, Select 0)7 )
FHIRHIR o

434 TLB HBRMHEHE

GS464E 15328 T 148 MIPS ZE/5%t T TLB I H 70, RERABMEES . B S5 & 17 08 5
TLB. MIPS ¥t release 5 2 2 Jim MR AS A B 14 A B4 02 23 [ 548 (Hardware Page Table Walking) &
1E GS464E HHRTSLI. GS464E 7F MIPS FEFEAt 2 FILAt T —B& L TH T i3 im I 3k s BUT /746 4
TN —d 2, AN G 35000 5 A e 220 41

A5
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TLB #E47 i S hik B oo 2 e 0F B S5 A (B2 TLB A ULHC I, sl RV DL BC(H TR ITE AL

o 5 R AR, A R A G4, S hiRIE R G N ECE

TSR, HPRE AL, X TLB A%

BEATHEY, SRR P AT O A ik M R R OE - GSAB4E 5 TLB B ELAI KA BN -

1.

2
3
4.
5
6

TLB #HIH 41
XTLB FIF |4k
TLB Tz 4t
TLB &4t
ANETHAT 1] 51
AR LA A1

FHR CPO HAE4%
R A4-251% 7 5 TLB EHAMKH CPO 44, JFAFHNIEMNAESES 7 RN .

R 4-2 TLB HHAR CPO 74

Reg. | Sel. HERLR ThegE X 3l
0 0 Index VTLB 5 FTLB 1 il i & & 51 %5 17 2% HT9WT7.29
1 0 Random VTLB 5 FTLB Vi fEMLE 5 & 4744 %807 7.3
2 0 EntryLo0 VTLB 5 FTLB FRIEAL N 258 5 AR H08 TUR SGH8 4> LT 747
3 0 EntryLol VTLB 5 FTLB FRIEAL N 25 55 A HO TUR 5S35y F8LW 7471
4 0 Context Fa 0] A7 R TR T PR £ 84T 75T
5 0 PageMask VTLB T K/ %867 7.7
5 1 PageGrain 1KB /NG5 U1 3R JE P il F87T L7871
5 5 PWBase TUR S OEFF A7 8 #8879
5 6 PWField [ S e 3: b e [E A #8971 7.10
5 7 PWSize PiC B & TR SRR D 90 711
6 0 Wired il VTLB HhE & T B 91T 7.2
6 6 PWCI il 2 TR E #9092 7137
8 0 BadVAddr SRR AR G 41 (1 8 bk 94T 7157
9 7 PGD TR AT A3 7T 7187
10 0 EntryHi VTLB 5 FTLB F I & fir N 2% %598 71 7.19 7Y
20 0 XContext ¥R bR T TR TR %122 71 7.36 17
22 0 Diag Je Sy RS W i A A #5123 W 7.37
FHRFIE 4

F 43 FI2E T 5 TLB EHM KRR S . SR E LiEZ% (MIPS® Architecture For
Programmers Volume I1-A: The MIPS64® Instruction Set) (Rev5.03)LL K (EHEAETFM (B ll-a) —H
EOGBRAY IR (B (Revl.00).
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B2 Bhid ¥ a4 7 IR
TLBP 1E TLB A48 2 UL AL T
TLBR R 51 TLB K I
TLBWI HRI 1 TLB £
TLBWR EFEHLAY TLB I
TLBINVF W HTE TLB R
LWDIR 32 BN TR H kIR H I 4
LWPTE 32 IR TR TUR TR # i 4
LDDIR 64 fIELEC N TR H RO HIE 4
LDPTE 64 AL N TR TUR TR # i 4

GS464E £ EntryHi 2747 28 1 SZIL T EHINV 3. 24 EntryHi.EHINV &5 1 1, $147 TLBWI 4542244 Index
s 21 TLB I LRK .
VTLB 5 FTLB RHG @z Bfe 0, B [R-—% CPO 27 /745 FIFAER] TLB #rilfe 4. X5
SR DL T EERE A LA
e VTLB "l Wired 777 25 R B — LS AN AT AL B e 100, 117 FTLB %A AN a BEAL & 4 1.
o MffH TLBWR 52 FENLIE N TLB RIS . 4n iR HLi Pagemask 27 £74% 41 7L K/NS FTLB [ 52 1L
KNI, RIGEFEIIEN VTLB F; B AHE, RITPEFENIEAN FTLB .
e VTLB HFEHIANIALE 1 Random ZF /728 H{E Vs FTLB HBEHIIE N AL B il AL FE 28— A R
PR ARE AR O BE AT B 28 U 5
o 4ffiF TLBRI. TLBWI #5415, E JTLB K}, Index ZF /78l A 0~63 %f M VTLB [#55 0~63 T,
{E 64~1087 XM FTLB &5 0 B&AOEE 0~127 T, &5 1 BRA0ES 0~127 T, «---- . BT IS 0~127
Tie MMl TLBP $8 2T IAF & 4RI, fFATE Index 27 A748 H 10 245 ARG kXTI ¢ & o

435 TLBAItL5REE

AW TLBINVF #5404 TLB A WL 177 kWG B 2 TLB. tH AT ELRIA EntryHi 7777 8%
) EHINV 38, TG 3AT TLBWI 454K TLB T e TE — 2%

FTLB AR Il Ar B 5 HA7 U i bl 2 [RIAFAEXT NG &, IR AT TLB R H 5 N\ — 45 e Hu ik
HIFE GERTaAE TLB /977 ] BE TV RIEVI G L IERf . 24 GSConfig.VTLBONly=0 i}, Bl FTLB #i RN,
2505 B A B B WA 5 AT IR BE 2 TLB. 1£4i0)4h1E TLB B A FMAMA 41, LR
K4 T LS % (MIPS® Architecture For Programmers Volume 11l1: The MIPS64® and microMIPS64™
Privileged Resource Architecture) (Rev5.03)f#) 4.11.3 95,

4.3.6 ET TLB M B Seht it 2

X B R A AR TR WL TLB ATt A7 () i st b #5 3id RE . AL FE 2808 14 [F] I 6 VTLB F1 FTLB #H47
4k, T AL LA EI 56 R VTLB 5 FTLB AR 5 . RS 75 B ARIE R — ke i
HEASTTLE VTLB F1 FTLB H I Z Tidr .

// va -- fFEIREEMNE
// mid -- fyEFEMAERTE MID

/* VTLB BT */
vtlb found € 0
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for i = 0 to 63 step 1
if ((VTLB[i] .EHINV == 0) &&
(VTLB[1i] .MID == mid) &&
((VITLB[1].VPID & VTLB[i].VPMSK) == (Diag.VPID & Diag.VPMSK)) &&
(VITLB[1i].G || (VTLB[i].ASID == EntryHi.ASID)) &&
(VITLB[1i] .R==va[63:62]) &&
((VTLB[1].VPN2[34:27] & ~VTLB[1i].VPMSK) == (va[47:40] & ~Diag.VPMSK)) &&
(VILB[1i] .VPN2[26:18] == val[39:31]) &&
((VILB[i] .VPN2[17:0] & ~VTLB[i].MASK) == (vas 13 & ~VTLB[i].MASK))) then

if (!vtlb found) then

vtlb found € 1

case VTLB[i] .MASK
0b00 0000 0000 0000 0000: vtlb evenoddbit
0b00 0000 0000 0000 0011: vtlb evenoddbit
0b00 0000 0000 0000 1111: vtlb evenoddbit
0b00 0000 0000 0011 1111: vtlb evenoddbit
0b00 0000 0000 1111 1111: vtlb evenoddbit
0b00 0000 0011 1111 1111: vtlb evenoddbit
0b00 0000 1111 1111 1111: vtlb evenoddbit
0b00 0011 1111 1111 1111: vtlb evenoddbit
0b00 1111 1111 1111 1111: vtlb evenoddbit
O0bl11l 1111 1111 1111 1111: vtlb evenoddbit
otherwise: UNDIFINED

endcase

if va[vtlb evenoddbit] == 0 then

12 //4KB page
14 //16KB page
16 //64KB page
18 //256KB page
20 //1MB page
22 //4MB page
24 //16MB page
26 //64MB page
28 //256MB page
30 //1GB page

O N N Y AT A N A N

vtlb pfn € VTLB[i].PFNO
vtlb v € VTLB[i].V0
vtlb ¢ € VTLB[i].CO
vtlb d € VTLB[i].DO
vtlb ri € VTLB[i].RIO
vtlb xi € VTLB[i].XIO
vtlb k € VTLB[i].KO
else

vtlb pfn € VILB[i].PFN1
vtlb v €& VILB[i].
vtlb ¢ € VILB[i].Cl
vtlb d € VTILB[i].
vtlb ri € VILB[i].RI1
vtlb xi € VILB[i].XI1
vtlb k € VILB[i].K1

endif

V1

D1

else

UNDIFINED

endif

48

EEPHEAERLA

Loongson Technology Corporation Limited




Feimiicl

LOONGSON TECHNOLOGY

J25 3A2000/3B2000 AhFEBRFH M o T

endif

endfor

/* FTLB BRI */
ftlb found € 0
case Config4.FTLBPageSize

0d1 idx € wva[l1l8:12]; mask € 0x00000
0d2 idx € va[20:14]; mask € 0x00003
0d3 idx € wva[22:16]; mask € 0x0000f
0d4 idx € va[24:18]; mask € 0x0003f
0d5 idx € va[26:20]; mask € 0x000ff
0d6 idx € va[28:22]; mask € Ox003ff
0d7 idx € va[30:24]; mask € Ox00fff
0ds idx € va[32:26]; mask € Ox03fff
0d9 idx € va[34:28]; mask € OxOQOffff
0d10: idx € va[36:30]; mask € Ox3ffff
otherwise: UNDIFINED
endcase
for set = 0 to 7 step 1
FTLB[set] [idx]
if ((FTLB[set] [idx].EHINV == 0) &&
(FTLB[set] [1dx] .MID == mid) &&
((FTLB[set] [1idx] .VPID & FTLB[set] [1dx] .VPMSK) == (Diag.VPID & Diag.VPMSK)) &&
(FTLB[set] [1dx].G || (FTLB[set][idx].ASID == EntryHi.ASID)) &&
(FTLB[set] [1idx] .R==va[63:62]) &&
((FTLB[set] [1dx] .VPN2[34:27] & ~FTLB[set] [idx].VPMSK) == (val[47:40] &
~Diag.VPMSK)) &&
(FTLB[set] [1dx] .VPN2[26:18] == va[39:31]) &&
((FTLB[set] [idx] .VPN2[17:0] & ~mask) == (vasg. .13 & ~mask))) then
if (!ftlb found) then
ftlb found € 1
if va[ftlb evenoddbit] == 0 then
ftlb pfn € FTLB[set] [idx].PFNO
ftlb v € FTLB[set] [idx].VO
ftlb ¢ € FTLB[set] [idx].CO
ftlb d € FTLB[set] [idx].DO
ftlb ri € FTLB[set] [idx].RIO
ftlb xi € FTLB[set] [idx].XIO
ftlb k € FTLB[set] [idx].KO
else
ftlb pfn € FTLB[set] [idx].PEFN1
ftlb v € FTLB[set] [idx].V1
ftlb ¢ € FTLB[set] [idx].Cl
ftlb d € FTLB[set] [idx].D1
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ftlb ri € FTLB[set] [idx].RIl
ftlb xi € FTLB[set] [idx].XIl
ftlb k €< FTLB[set] [idx] .K1
endif
else
UNDIFINED
endif
endif

endfor

/* EEMA S R A R </

if (vtlb found && ftlb found) then
UNDIFINED
elseif (vtlb found) then
if (!vtlb v) then
SignalException (TLBInvalid, reftype)
endif
if (vtlb ri && (reftype == load)) then
if (PageGrain.IEC) then
SignalException (TLBRI, reftype)
else
SignalException (TLBInvalid, reftype)
endif
endif
if (vtlb xi && (reftype == fetch)) then
if (PageGrain.IEC) then
SignalException (TLBXI, reftype)
else
SignalException (TLBInvalid, reftype)
endif
endif
if (!vtlb d && (reftype == store)) then
SignalException (TLBModified)
endif
PAddr € vtlb pfn[35:vtlb evenoddbit-12]
elseif (ftlb found) then
if (!ftlb _v) then
SignalException (TLBInvalid, reftype)
endif
if (ftlb ri && (reftype == load)) then
if (PageGrain.IEC) then
SignalException (TLBRI, reftype)
else
SignalException (TLBInvalid, reftype)

|| va[vtlb evenoddbit-1:0]
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endif

endif

if (ftlb xi && (reftype == fetch)) then

if (PageGrain.IEC) then
SignalException (TLBXI, reftype)
else

SignalException (TLBInvalid, reftype)

endif
endif
if (!ftlb d && (reftype == store)) then
SignalException (TLBModified)
endif
PAddr € ftlb pfn[35:ftlb evenoddbit-12] || val[ftlb evenoddbit-1:0]
else

SignalException (TLBMiss, reftype)

endif
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5 ZFNARSEH

16 MIPS ZEH)R, AbEE 3 35 2% A7 (Cache) A% DA AT AT WL o X T A7 I RS /E (CnZR A7 WG
oy —BIELESE), TERMSE5ERAFNER. KEN9 GSA64AE NEAFHL HEH . AT WA I
IR AL P B S () — A VERE S, I 5l (Index) #7%5(Tag). 224747 (Cacheline). ALHIER. 224711, EAF A
g, ek Z 5 kbR (Virtual Index Physical Tag) (2547 A7 B st o 2 S AH S & i R
W, T SE AR RAEMAROCHEE, HEE (MIPS R REEHEMD) G RO,

5.1 AEBFMEERREREFARGH

5.1.1 MHEBEEER
Eits 3A2000 o0 AL EEER R &8 =R ZE R, B 5-1 400 T HRE.
B 5-1 JEith 3A2000 # B abBR S A R IR

I-Cache D-Cache I-Cache D-Cache I-Cache D-Cache I-Cache D-Cache
V-Cache V-Cache V-Cache V-Cache
E ik 22 | | | | B ZHE
—Spky —[ 3 X EBRSS ]— —HEHy
1/07=[A] | | | | 1/07= ]
S-Cache S-Cache S-Cache S-Cache
( 3 X B4 ]

Memory (DDR3, Flash, etc.)

RS R 5P ER/KEREE S, hilr ik, KIKoN: 55— W48 22247 (Instruction-Cache,
I-Cache) 1% #% 2% 17 (Data-Cache, D-Cache), %5 - Z%f4fidt 2247 (Victim-Cache, V-Cache), =2\ L= %%
17 (Shared-Cache, S-Cache). H:1 I-Cache. D-Cache 1 V-Cache NEEANMEHE 8 AL 4, S-Cache NZH% M 110
R, DT B AL F A Bt F 2 A ELIE X 4% 17 ] S-Cache.

I-Cache W 77 JiC Ak T 2% BUCHS 044 i 757 1 FR) 9 2%, D-Cache H R 77 b 38 885 77 35 BT 75 17 190 D P 488 o
V-Cache 1 S-Cache 4 }yi & Cache, BEA7JH(HE 4 A7 HCEE -

I-Cache J D-Cache 1[N %55 V-Cache H1 [N 2 9 H.J% (exclusive) < 5, B [F]— Py Bt bk (1) N B A7 IAE
I-Cache 5§, D-Cache HH il AN FE A7 #E V-Cache 1. |-Cache. D-Cache /% V-Cache H[fj § %555 S-Cache 1]
M NELE (inclusive) e £, HI[E—#3E bk 2%, R EEHAFIRAE 1-Cache. D-Cache 55 V-Cache 4, it —
SEAE S-Cache H1 1 REFR 2] — MR EEHbAE 8 10« B3R B S5EE 12 R 3572 MR T W 22 2 /) f B st AT
IR, FEAR T EI ZIEAR 1 S E N TP A B R R

fEizfTid i, 1-Cache. D-Cache. V-Cache £l S-Cache 2 [8] i) ¥ — Sk i ¢E 447
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Y EFRHEALE 1-Cache B U7 /7B 1F D-Cache H & F AN a1 IS, 4 15 56 & 4K V-Cache. 1R V-Cache it
MK V-Cache iy th 2B /E4THH N 1-Cache B¢ D-Cache, M\ I-Cache B{ D-Cache " # # ! IZEA7AT (NS A7
TEMIE) ¥ RI3EZ V-Cache HHUH ZZAFATINNLE . Wik V-Cache Avdnrr, NEE—5#&$K S-Cache. S-Cache
fR e R [ i, K B2 3EON 1-Cache B D-Cache, M I-Cache 2§ D-Cache H & et 2B A7 4T CHISRAEAE HI3E)
W HEZ V-Cache HHUHSZAFATHIALE . S-Cache #2UR B AR 2% ARG K G, AT AL 3 F25 2L
AT — SR 4EY, A 5.3 T IEA A 4H

R 5-1 52 T R EAF N — S
X 51 ZHESH

CR 4 BIREFF R HEZF
=sE 64KB 64KB 256KB IMB/MA (85 3k 4MB)
FHEREE 4% 4 i 16 i 16 %
AT R/Mline size) 512bit 512bit 512bit 512bit
YyEEHb L Y 10 LR
&5|(Index) R hE[13:6] R hE[13:6] R4 [13:6] N ———
2 (Tag) YR hE[47:12] Yy [47:12] Yk [47:12] Yy [47:16]
B R BEHL B LRU # #5535 LRU # e LRU # #57i%
=58 k. 540 k. 541 k. 541
RE T AR SEC-DED ECC SEC-DED ECC SEC-DED ECC

5.1.2 —%#4Z&F(I-Cache)

— RIS RAT N TN 64KB, K FH 4 BEAAHIREE ), BENLE S5 . A AT P B  r K R 64
FAY, 4N 84N 8 T TE I (block), BB U 10 B ER /N AL . 54 A7 R R R 2R 51 ) B b BR
ZR Ui Vi, Rk 13610 NEAFAT IR 51, R HbhEIEE 5 657 S LAR 18 0 FH T A7 AT
%5, REHhES 14 A0 K% DB ROy I HEAT R Sk 4, KR S B B HE AL S & b Tag B HY A
2T, LAFIsE Cache &Gt B 5-2 5 H THEAZAFAT ISR . Tag "FBR T A7/ EE Hhhk (1)
=i (ptag)sh, BEFEAE RAL(V), LARAZEAEATAL T S-Cache T4 JLES 19435 B (seway) . A 3N 1 F#oRiZ
AT LN BB B, N0 REFIT EEH RN,

5-2 —RKIBABFTENRR

7 0 40 6 5 4 3 0
Tag ‘ ecc_t ‘ ‘ ptag ‘ 0 ‘ v ‘ scway
8b 36b b 1b b
63 56 511 448 55 48 447 384 47 40 383 320 39 32 319 256
‘ ecc_d7 ‘ ‘ block7 ‘ ‘ ecc_d6 ‘ ‘ block6 ‘ ‘ ecc_d5 ‘ ‘ block5 ‘ ‘ ecc_d4 ‘ ‘ block4
8b 64b 8b 64b 8b 64b 8b 64b
Data
31 24 255 192 23 16 191 128 15 8 127 64 7 0 63 0
[eccd3| | blocks | [eccd2 | | blocke | [eccdl | [ blocki | [ eccdo | [ blocko
8b 64b 8b 64b 8b 64b 8b 64b

—RARA AT K A BRI X 2 ATAT R 1) Tag A1 Data 3 0 b AT#8 56 . 24— N IR A7AT 8 8 Btk N §8
L A7I, Data 37 PAER (block) VE AR 6 38 A By, AR b Rl 8 et &5 idsk Tk, Tag i 09
EZ 64 LLhE)E, KRHM R HEA R 8 MR 4E AT Lidsk. R FRT, JRIGEHE S5 R 0 AE B
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e, X R A s BT R RME, MRS SHE AR BRI T AR, A1
DU R RAFATAE |-Cache R, LM BEE, ARG, FFRETRFRCHI R E, W LLER
A SR BEAR R B, Ab 3B S AT S5 4 A V-Cache. S-Cache B A 77 o B35 BRI T T I B AF AT N 25 o 75
BERAIN, 48R Store Tag Al Store Data 2% Cache 182 E 15 A 470, IR {15 BT EA N
HMARLAE, 22N ErCtLECC $. MfFEPATIZZE Cache 184K, THALZEAFHBEAMNSHRL
{E 3R E T ErrCtlLECC 8 AN 2 B F it % ) SRS B0 2 it SR o 12 WL ) 32 B 1 o8 I e iRk 2 . 45548
A7 173 AR B AR 2B e B A 1) R D R 3R G

THRRLI (A BREE T

function Parity Gen(datainss. .o, parityout;, o)

endfunction Parity Gen

R BRA I B
function Parity Check (newparity,. o, refparity,; ., error)

endfunction Parity Check

5.1.3 —ZHEHEEF (D-Cache)

—RBAREAEN A TN 64KB, KA 4 BRAAHERSEH, LRU BbE. ST TR KEN
64 75, 439 8 4 8 FATTE I (block), BB EE T Vs il (1) f /N AL o B SR AR F R U BE 2 T A B
HEARRER VT A DRI, eI [13:6) AL A EAFATINR G, M5 5 A0 &% LR I 4 FH T 22 4%
ITNE G, MRS 14 A7 K Ch b0 4y A HEAT i Stk 3 46, K40 fa 00 A B B v A 5 - B b Tag 52
H AT U, BAFE Cache 2. B 5-3 4t T BB ZEAFAT NI /R . Tag HBR T A7 U3 1y
BEM A (ptag)obh, I ELFEEAFATIREAE . (cs), MEFRICHI (W), PASIZZRAFATAL T S-Cache HH 5 JLERIKI{E
B(scway)o €s=0 KREAAT A cs=1 RRGEAFATAE T IZRAE cs=2 BREAFATET M IRE: cs=3 1y
TREAME. w=1 FIRAEAEAT A WILE N

5-3 ~FPBR/BEFATEHNRE

7 0 42 7 6 5 43 0
Tag ‘ ecc_t ‘ ‘ ptag ‘ w ‘ cs ‘ scway
8b 36b b 2b 4b
63 56 511 448 55 48 447 384 47 40 383 320 39 32 319 256
‘ ecc_d7 ‘ ‘ block7 ‘ ‘ ecc_d6 ‘ ‘ block6 ‘ ‘ ecc_d5 ‘ ‘ block5 ‘ ‘ ecc_d4 ‘ ‘ block4
8b 64b 8b 64b 8b 64b 8b 64b
Data
31 24 255 192 23 16 191 128 15 8 127 64 7 0 63 0
‘ ecc_d3 ‘ ‘ block3 ‘ ‘ ecc_d2 ‘ ‘ block2 ‘ ‘ ecc_dl ‘ ‘ block1 ‘ ‘ ecc_do ‘ ‘ block0
8b 64b 8b 64b 8b 64b 8b 64b

— AR “ 4] H —(SEC-DED)” ECC K4 Xt S 47471 1) Tag A1 Data #f70 #EAT RS 25—
W EAPAT R i N B 2 A7 0T, Data #145 LAH(block) fE WAL SR B A BT, BEHAE R 8 Ak a4l Aid
KRR, KT Tag WA BRAEARICAL(W) SRS O 97 J& 2 64 EUde o, SR ARG SE AL i 8 AL 45 SR
TR 7 EVERRE, Tag &2 P RIEFRCAAS SR KEF 2 FDvR A5 B S Tag I ER 017
BN AR, JEARIEAE SRAM o BHUZAFRS, JFUREHE MSH RIS EAF N3, X R G HdkE
HFIT RS 5 2HREAT IO, ARRIUR — LRI, BRI B DA R 2R, R BRI
{E3H 5] D-Cache, JFICRARNMEEE, Mk Blsh, Wl A Bl — ks, oA e, Regicx
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FHRALBAZE, bR BIA o B I — LRSI, A R TR RS W 7 22, n] DB G A1 Ak BEFR 753 [
LI PA BRI, Gl TR IR, WA FREE R, SR H Store Tag A1 Store
Data 2§ Cache $i5-4 355 H¥a S A7, 20 [A) I TR H BTSN VA 1 ECC A, 2 st A¥ A\ ErrCtLECC 45,
WA AEATIX SR Cache 1841, HARZAAET B ANNSERIGER BT ErrCtlLECC S5 A2 M4 FL 2% B 2
IOAE RS R o IZ ML B T e I LR R 2 W . B SR A7 1K) ECC RESR AR AE Fi B AS I 1) S50 D B 4 38
T

ECC R I E A R I -
function ECC_Gen() ;

endfunction ECC_Gen

ECC RXBAS I B -
function ECC_Check() ;
endfunction ECC_Check

5.1.4 ZZKHEHEZZEFF(V-Cache)

TR AT NS RN 256KB, KA 16 BRAAAHIRSE R, LRU B3 53% . Wik SR A7 R A R bk 2% 51 9
P HEAR R T A . BN GAAAT PR KR 64 75, 439 8 A 8 FAT R I (block) . K
I S S B S NG AFAT T B T BdE 5, AXAEAT Load Data Al Store Data 28 Cache $i5 2 LAFH &R &7 4%
B RFEA AT, SRR R [5:4) FH T 22 B3R VR IR — X AR AT A 1B B .

Ui o] R AT T, DL [13: 606/ R RAEAT IR 5], Wbk S A % B Tag B2 HH I N2
BEAT LA, DAHE Cache &5 an SR iy o UDKE iy o A8 — & o) R S A7 R ) BE N A5 el ok . 18] 5-4
o W T R AEAT NS RN R . Tag PR T AU ER R () A (ptag) Ah s IR EAEATIRSE B (cs), MR
ChL(w), FEAFRIC(), PAIZZEAFATAL T S-Cache FRIFIEE J LI K15 B (scway) . €s=0 FKIREAFAT IR cs=1
FORBAATIE T ILZRES: cs=2 RGBT T IRAS; cs=3 NIREE. w=1 FRZEF4T EAEHES
N . 1=1 RIEFAFATIEER S, 120 RN ZEATAT AR -

& 5-4 —HHERTEERE

7 0 43 8 7 6 5 43 0
Tag ‘ ecc_t ‘ ‘ ptag ‘ 1 ‘ w ‘ cs ‘ scway
8b 36b b 1b 2b 4b
63 56 511 448 55 48 447 384 47 40 383 320 39 32 319 256
‘ ecc_d7 ‘ ‘ block7 ‘ ‘ ecc_d6 ‘ ‘ block6 ‘ ‘ ecc_d5 ‘ ‘ block5 ‘ ‘ ecc_d4 ‘ ‘ block4
8b 64b 8b 64b 8b 64b 8b 64b
Data
31 24 255 192 23 16 191 128 15 8 127 64 7 0 63 0
‘ ecc_d3 ‘ ‘ block3 ‘ ecc_d2 ‘ ‘ block2 ‘ ecc_dl ‘ ‘ block1 ‘ ecc_do ‘ ‘ block0
8b 64b 8b 64b 8b 64b 8b 64b

TR AT R “ 2] —Ki —(SEC-DED)” ECC I X 22 A7 AT H1 ) Tag A Data # - # AT . 4—1A
BT R BATAT 0 S e N 22470, Data 357> LAB (block)VE RS IG A FE A Bafr, FRHUAE i 8 ArRs IS 45 Sid
SRR Tag #4r 0 9B Z 64 LUAe)aE, RAIAHFIRIGSIEA i 8 MR IR 45 R F Lhid sk . S HUERAFRY, JR
WRHAR AN S IR R 3, X R GEEE R AR A G 525 RS T I, R EMZE—
RREI, RERRG BB IEIZ AR, KA IE S B IAR] V-Cache, FHiCMHM B S, R BIgh; Wid
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P — Ry, AR CEM IE . REFEZEMIR, S8R Store Tag 1 Store Data 25 Cache 5 4-1HE
BARRATIS , WZARI I 5 H BTN N 251K ECC AR50 MH, 2 U7\ ErrCtL.ECC 3k W {4 7E 34471 2 Cache
oA, PSP B NS ERIE R E T ErrCLECC 3T A2 A8 1 fL iK% 1 ZhAR IO A2 s B o %ML 3
BLF T 58 B SERR IR 12 W« WG4 SR A7 1) ECC AR BOAE Az iR AS I W 515 S HAR 47— 50, 5% 55 71 5.1.3

N,

5.1.5 =ZZHEHTF(S-Cache)

SRS T H S A Bk . et 3A2000 8 A Fr b S-Cache i — gk, AL
CEAFAT A [E 2 1 home & .

FEZIFHI RGN

gt 3A2000 0511 S-Cache SKH gttt 34 4 M (bank), 835 — 20 58 S 9% TLH R 45 21U
K AL 3% DR 4EP A7 — FOME ) 1O S VT )i R o TR B 3A2000 5 F 7E 55— % A8 T 9% HIE M
2 R T A A TR R bk 5 RS B, BT LA S-Cache 14 A B 1) E b il it bk v
B L, A 7E R S-Cache 1/ 45 BRI — o ANIRIIE SR8 AE 4 > S-Cache 44 I E—
AR b AR AL R R e, L AR I B B R R AL AR BN AS TR R Y, R A T R AR AR
SCID_SEL #E. 5 T ZACE (5 B 5i%$¢ S-Cache R FIHMEEST 2 (B FRIXT N e R o AR, A0FEHbhk g wp
KL AT IR 51 HBE SCID_SEL {# HIZR AL T 5028 .

R 5-2 ZGHBEFREFAE RS #lk

SCID_SEL 1& {5Vt 2 VA 5[k
b0000 PAddI[7:6] PAddr[17:8]
b0001 PAddr[9:8] {PAddr[17:10], PAddr[7:6]}
b0010 PAddr{11:10] {PAddr[17:12], PAddr[9:6]}
b0011 PAddr[13:12] {PAddr[17:14], PAddr[11:6]}
b0100 PAddr[15:14] {PAddr[17:16], PAddr[13:6]}
b0101~b1111 PAddr[17:16] PAddr[15:6]
FEEZHFRBHLH

HE A AR BN IMB, K 16 BRAMECEE . BR T RA LRU FiLER S #mish, LEEFIEL
FrE A BHLH] . I P MEL Cache 730: —F2 I Cachels #5481 —1> Cache 175 H—F2FIHH
Bl B 2577 %8 T i L B AR COLH B O b s R . I NS — EEA R R R EA S
PR e 25, BRAEHEL N M A E L. (1)16 2% S-Cache 1 5 ##4i4F Cache 17[A Index Hff5 Cache 473
AT “BUE” IRES, WIFTA Cache 17 BLEIJCAL, V5% LRU BykPhik B4, (2)84FH Cache 847k
bk “BiE” 9 Cache 17, PMBIHLEI &AL . K Cachel5 54 L AU AT LA BLHAE A e s bk AT
Bi Cache ¥/, HUWREIEATE S-Cache 415811 Cache /THURIZ S-Cache H1 i, #irig Cache
B SRIRIEY TR 2R Cache 17T, fF/E— WIS KB OVLH RIS REE —K (5 3 M
& G E w78 wirl DABUE — K E S pthhl 2| (B R S-Cache % (1) 15/16, B 3.75MB),
G SR B AR B LS B, R R R A NIRRT HECE e 2 5 HEA R RIE R —
E S-Cache o BCEF N 53 AT AR B FH (1) LR RR S B A5 3E 119 S-Cache ML TFE T At . 45 5% Cachel5 &
LEARE SOESE 27 T 2.4.9 /NHHEA. ¢ S-Cache B AL E A7 R4 UESH (s
3A2000/3B2000 Ab2E &% H 7 F-—— B 56 2.5 N5 IR

HEZERNERFITEN

SR GAF R A B IE R 5| W) B AR B ) U AR . RN RAFAT P BRIy 64 77, 738 8
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A8 F AT TE B (block) . 38 (1) 1] S 2 B B NGAFAT H AT BdE 4y, ANAESRAT Load Data 1 Store
Data 2% Cache 54 I A7 (BAH AR I B HRAE NS AC AT, bR A3 bl 1) [5:47 FH T3 B A WA — of A 408 4
B

ey, A)EEHhE S A S S Tag B AT EAEL, DLAIE Cache A&7 s w0 Sy LK
PR — 4% H G I PR 28 A7 B R B P 2R B R . ] 595 YA T IR R AFAT I R R . Tag WP R T A7
bk ()R AL (ptag) vk, I BEFEZAAATIRESAE B (ss), HFREIE R (ds), MEAI(w), TUEMAL(pge). ss=1 Fix
AT E R, 55=0 RINZGEAFAT I ds=1 Fon HME, ds=0 Fom H T w=1 RRNZEAAT LA
EENWEHG . RRNZEAAAT LA HE S NESE . T A TR FE A7 0 4 h 8, VRS S E 63
T 5.4.5 TR A .

B 5-5 ZHAHBERFITEMTE

7 0 36 54 3 2 1 0
Tag ‘ ecc_t ‘ ‘ ptag ‘ ss ‘ w ‘ ds ‘ ss ‘
8b 32b 2b b 1b 1b
63 56 511 448 55 48 447 384 47 40 383 320 39 32 319 256
‘ ecc_d7 ‘ ‘ block7 ‘ ‘ ecc_d6 ‘ ‘ block6 ‘ ‘ ecc_d5 ‘ ‘ block5 ‘ ‘ ecc_d4 ‘ ‘ block4
8b 64b 8b 64b 8b 64b 8b 64b
Data
31 24 255 192 23 16 191 128 15 8 127 64 7 0 63 0
‘ ecc_d3 ‘ ‘ block3 ‘ ‘ ecc_d2 ‘ ‘ block2 ‘ ‘ ecc_dl ‘ ‘ block1 ‘ ‘ ecc_do ‘ ‘ block0
8b 64b 8b 64b 8b 64b 8b 64b
HEZFHIRS

=PI AERA “4)—Fi —(SEC-DED)” ECC RIu I ZZ 4717 H 1) Tag Al Data # 73 BT 4. 24—
I ATATH B Btk NJL 70T, Data 3 7 AR (block) 1 AR SE A By, FEAE AR 8 A7 ARG &5 SRl
SKNR; Tag #7r 0¥ 2 64 LURHE, RATAFIRES Bk i 8 AR I as R T L. SR AEn, J5
IRBER NS E IR R 5, R8s FoR i BRI E S 5 HREAE ST L, R RSt
FREEIT, BECRE B Bha IRz R, KA IE 5 AR S-Cache, FFidRAHRNAL B R, filkflsh; R
R — b e, B TETE Y IE . FRENERMIE, S8R Store Tag 11 Store Data 25 Cache fE 4 1HE
BARZAFIS , R T S H BTN N A1 ECC &8a {8, 2 xUHiAF A\ ErrCtl.ECC 5. i {1 7E 3447 1X 2% Cache
A, HHEZA7 S NS HBREIGAE R E T ErrCtLECC 38 AN & 15 44 H 4% 1 e o6 AL st R o L 3
BT 58 R LU R IR M2 B o AT A7 1 ECC MBS AR s S sl i B0 S5 8847 — 8, 1§ 5% 55 7 5.1.3
N,

5.2 ZFHESEF—BRM

GS464E SZHF =P A7 FE M A7F —8UE M JEZR 7 (Uncached). — 3142217 (Cacheable Coherent)1dE
ZEA7 NiE (Uncached Accelerated) . JEZE A7 570060 B (1) — B0 Sy 5 4 00010, — B0 2247 SR B — 2
PERESRED A 00011, AELRAT s Skt B 1) — B 24w 5 0b111,

5.2.1 FEHFHEE

YA R Bk TUR T AR AR B,k b P 7E 12 b B R U b R S AR, #R R
b P98 E B ) H bR b TR AL B B R A R, TS Y R AN 1 B 1 TAT A — SRR AR
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T R ARG A7 SR 0 1 17 R CABH 207 U $AT o B T B SR B R GR o) B AL PG, Pr A 5 8648
REEBHZE R s ST REE MR &IE 5E R B OO IS SRR IR B e 4O 3R [ 1) 5 BLE A, FITAT
JE BRI RGP ZE A

522 —HMUEHER:

A ML B i TOR A 1 AR A7 S0EN, Rk va AE 1 Z st bk B ol 00 L i B R By A7 44, iy Il
AN BT LUIE B AEAR ] — G2 A7 . GSABAE Mt 4Edr 22/ — 3k, LR HdEid fiH] Cache $74 AL
5 |8l A7 T ) A B RGeS 47— Sk

5.2.3 IREFFIESIL

ARG AF N SR & I A T DAL AE — A IS A bk 2 18] 52 )i — R A (1 [F] — 384 Uncached £
B b o AT I 1 B G2 b DORWCR X A R R A B . R XA, At AT DL IX s
PR AR AN X . 2P X K/NFI—AS Cache 178, N 64 5. A7 AU AEK Hdis A7k B 22 v
XA RS AT e e . A rh XA IR 25, MEREIL—RPEE SR S . ESS B S A
HbsthE rEfL &, A E AR R . I 5E 2 AR fe T, A a2
AAAPEER AN, MR T AR L, Zerb IXvh O ORA7 B #4575 U7 Ul o ARGAF I 5728 P (o R
i BB R AR OB E AR 5 B B AR A7 Sk R VE (0 I B A — 3

A % A7 038 M T LU BT ) Uncached Vsln), B0& FH -5 S8R 804647 i P ERa i HE 0 1)

5.3 ZHF 8k

GS464E SEIL T 2T H M A7 — B Wi,  R#£FRAIF 1-Cache. D-Cache. V-Cache. S-Cache. W7
PLACRE HT 1 10 &4 2 AR — 20k, Joms A FIH Cache 84 R4E 2217 — Btk

GS464E 4§ Cache 1T#5H — il 2 ()75 1= S-Cache 1&. Cache 471 H 315 Bt 7E15 & S-Cache {4t
Y. B 64 A4 A SR IC s 51 Cache 4745473 1 —%% Cache (f14% I-Cache 1 D-Cache)
AN—2 Cache BT =R ATBEIRAS: INV CERCIRA)  SHD GEZRRA, i) M EXC OiyIRAs, ATk
A5 o SARESE B G GL W B 5-6 Fs.

iR 4 B IR — R — 2% Cache W5 R dp i), AbBE &R 4% 1) =2 S-Cache & i1 Reqread 152K,
7E133) S-Cache iR [7I[1] Repread W% J5, ALFEZRAZI)—Z Cache K15 T —~ SHD ARZ&MH) Cache 17 %A, 4
TEHHRAEAE — A =2 Cache H¥Ranhiny, AbPEERZ IR =2 S-Cache & 1 Reqwrite 7K, 7£15%] S-Cache
IR 5] f) Repwrite N2 5, ALFEZSH% )2 Cache 3873 7 —> EXC AR K Cache 17545«

LA FE AR K A V-Cache ##uit, i#id Regreplace 5 7] S-Cache #5Hkt, S-Cache ifiid Repreplace &5
S A T A i SR D A

S-Cache nJ LB IS &% Reqinv 18 3k 2 Ab B 234 4% K JC 2% 1-Cache . D-Cache 85 V-Cache H1—~> SHD IRZ
Cache 78510, ACEEZRAZMGAH L Cache 177484 INV ARZSFFi@d Repinv #i%F S-Cache. S-Cache n] Lhidid ik
Reqwtbk i3k E4FE #$4%, 56—~ EXC AR Cache 1745473, AEBEA$AZ K%t Cache 1744325y SHD Ik
AT Repwtbk K% S-Cache. S-Cache AJ DL it & 1% Reqinvwibk i 3K 2 AL R 28 4%, DAL [FIFE 20— A
EXC RZ 1) Cache 17 &1, ALERZSAZ KRS Cache 17 #1389 INV ARZ IRl 1T Repinvwtbk 3% — 2% Cache
B

& 5-6 —B M T RPRESER
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Reqglnv
RegReplace

ReqInvwtbk
ReqReplace

RegRead

ReqWrite

ReqInvwtbk

5.4 S EH

5.4.1 CACHE ¥4

AKEFEZE P CACHE 184, 73 5l%H %t 1-Cache. D-Cache. V-Cache il S-Cache. CACHE 54 f)#& =\
4: CACHE op, offset(base). GS464E [f] Cache 1545 MIPS64 Lt A7(E— 22 5, ARF MO AE 27 T2 2.4.9
ANTTHEAT T VR . X L FRGR T, MIPS RIS HRRYE op[1:0]=2 i /2 =3 KX 7 FiriEXT SR 56 2 Pk 2
% 3 2% Cache HJHLEFFAEH T GS464E. N 1R AT REORFF A B I A e 251, op[1:0]=2 K HIHRAEX R
S-Cache(%f 3 4%), op[1:0]=3 & H#IEXT % & V-Cache((F 2 40). fEX—4wiDIE T, Jeits 3A1000 5 5 H{f
FH Rl S-Cache k4k3" Cache — Fr M AR A A FSAE T8t 3A2000 o5 A 475 i BASKAS [FIRE M) Cache — B4k 4%
Fo RSB T RL— S-Cache 17 I, FHAE A CRAIE [R]— P E bk 7E BT A AL FE 2342 1A 1) Cache H 35748 7] I I 04
MR AF TR 5 (7] — S-Cache 47, FHAEACRAIE [F]— 9B H k7 B A5 A B 28 4% N 1) Cache H 35345 [R) B JE 285k
HEREFFMAR—ECE T RS ANRELE.

R T A CACHE 54
AR N IB AT (A% O A B v DU F A © 2B CACHE 484, BRZIR T .
# 5-3 WX T CACHE #4

op[4:0] DiReREd H#x Cache
b00000 R4 % 51 T2 Cache 17 I-Cache
b01000 IR 5|5 Cache 17 Tag I-Cache
b11100 HR#EE 5’5 Cache 17 Data I-Cache
b00001 4R 51 LRI E Al Cache 17 D-Cache
b00101 MR HE 2 5] Cache 17 Tag D-Cache
b01001 H¥EZ 5|5 Cache 17 Tag D-Cache
b10001 FR¥E Ay 53k Cache 17 D-Cache
b10101 FR ¥y R JC 89+ 5 [\ Cache 17 D-Cache
b11001 FR ¥ & 5115 Cache 1T Data D-Cache
b11101 I ZE 515 Cache 1T Data D-Cache
b00010 R4 &R 51 LRI 5 Al Cache 17 V-Cache
b00011 R4 &R 51 LRI 5 Al Cache 17 S-Cache
b00111 R4 2% 5113 Cache 47 Tag S-Cache
b01111 HR A bk B =1 I8 47 Cache 47 S-Cache
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op[4:0] DigeitiR H#® Cache
b01011 #5255 Cache 17 Tag S-Cache
b10011 R A 1 095 9] Cache 47 S-Cache
b11011 FR 4 % 511 Cache 17 Data S-Cache
b11111 R¥EZ 5’5 Cache 17 Data S-Cache

CACHE2 #84 FEH T HRHBANMLEN, FEXMZE V-Cache, AR LRAEZ 8T 51 J7 =8 H
CACHE2 It} 48 S f#) IERaE

B, fEffH CACHE2 #8474 V-Cache B, 50 b i #58 Hh Fr AT BOARAS Y42 F uncache %% .
Hk, £ F CACHE2 54752 V-Cache I, HH ANEFHHATHELE cache ¥[8 117 load. store #1F .

ZHA T H CACHE 4
ZHEUT CACHE 18418 Al 2 BIARAS gditl,  Bufdoe anF
®  GuestCtl0.CG=0 i, i FIATfAl CACHE #& 4 #B4 il A 2 AE URpAL BUR Hi 4 151 /M (GPSI)
®  GuestCtlo.CG=1 I}, {8 ] op[4:2]=1, 2, 6, 7 Y] CACHE #§4-¥4firh & 2 4 s AR AUBUR i 2191 ¥ (GPSI) .

®  GuestCtl0.CG=1, {H Diag.GCAC=0 i, {#i[f] CACHEO. CACHE1. CACHES3 #&4 ¥ & 25 1 24
BUFURRAE 41 5 (GPSI)

5.4.2 GAFHIMELL
BT ZAFPIaa

GS464E 751 i 31 i) p T (-4 T A B4 14 Tag B850 B 4 0, RILK T ZB4£10 Cache /T AL, KRR
TR PR BRI RS OLAN, B E R TG T 247 -

SEIE A ZATA LA DR E A AFRAREE S J5 , A EH2H Index Store Tag ¢ Cache 45 4-#4 5
— Cache 171 Tag B A %%, 18 X I KAEFH Index Store Data 3 Cache $54-#11% Cache 1T Data #i7> FI T A e
BONHE A E
WA AT LR ERAE T F, V5 55 Db PRUFLEBEAT A7 1E 22 4 RS IR/ 2 12 T3 =0t Ak
ITHIAEA .
ET RN ZEEH
GSABAE 75 5 T B AT I ZAF W AR L RAR I T

SRR 1 TPREBINAE, BTSRRI ER RS TR S A AR ), OB IR R AR E . X
A O Hitik 46 B A7 (X 35K o

LB 2. BRBCHW, P ERIAG A AR EAME DL R A

IR 3: YUhtk 1-Caches
mtcO0 zero, TagLo; mtcO zero, TagHi;
mtcO zero, ErrCtl; /*64 4 0 MEHMHRIGEN 0x0*/
for (addr=0xfffffff£80000000; addr<Oxffffffff80010000; addr+=64) {
/*¥ I-Cache HIKIZATE AWHENE*/
for (way=0; way<4; way+=1) {
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Cache Index Store Tag I (addr+way):;
for (block=0; block<8; block+=1) ({
Cache Index Store Data I (addr+ (block<<3)+way);

IR 4: )41k D-Caches
mtc0 zero, TaglLo; mtcO zero, TagHi;
addiu rl, rl, 0x22; mtcO rl, ErrCtl; /*64 {14 0 [ ECCKRIEN 0x22%/
for (addr=0xffffff£f£80000000; addr<Oxffffffff80010000; addr+=64) {
/*¥ D-Cache % HZAT B Wi HIME >/
for (way=0; way<4; way+=1) {
Cache Index Store Tag D(addr+way);
for (block=0; block<8; block+=1) {
Cache Index Store Data D (addr+ (block<<3)+way);

IR 5: Uitk v-Ccaches
mtcO0 zero, TagLo; mtcO zero, TagHi;
addiu rl, rl, 0x22; mtcO rl, ErrCtl; /*64 4 0 B ECC BIR{E N 0x22%/
for (addr=0xfffffff£f80000000; addr<Oxffffffff80010000; addr+=64) ({
/* ¥ V-Cache #%MIZAT B NHIERE/
for (way=0; way<l6; way+=1) {
Cache Index Store Tag V(addr+way);
for (block pair=0; block pair<4; block pair+=1) {
Cache Index Store Data V(addr+ (block pair<<4)+way);

IR 6: WIUhtk s-Cache’s

Scache init ok[get my CPUNum()]=0; /*FHf#H uncached write*/

mtcO0 zero, TagLo; mtcO zero, TagHi;

addiu rl, rl, 0x22; mtcO rl, ErrCtl; /*64 fi4 0 B ECC BIRAE N 0x22%/

/*0 SREEAIUEMN, S-Cache Bank 0, 1 SAEEZAIUAM S-Cache Bank 1, fKikFEHE*/

bank = get my CPUNum() ;

for (addr=0xfffffff£f80000000; addr<Oxffffffff80040000; addr+=256) {
/*¥4 S-Cache &EFIZATE N E MME*/
for (way=0; way<l6; way+=1) {

AN E %4748 SCID_SEL % T-HE(H 0.
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Cache Index Store Tag V(addr+ (bank<<6)+way);
for (block pair=0; block pair<4; block pair+=1) {

Cache Index Store Data V(addr+ (bank<<6)+ (block pair<<4)+way);
}

}
Scache init ok[get my CPUNum()]=1; /*7{fH uncached writex/

R 7. $W Scache init ok MEHEEALUIN 1. /*HHMFMHH uncached read*/
BRI 7E R .

/R TRER 60 7, BT LR E RIS, X B G H— Rl fay 510 05 S+ /

543 —ZRE4EHFE—FBEEE R —B k4

XFAAAE BAESURRY IR RN RE T, 77— AR 2 A7 5 — WA IR 22 A7 2 0] IR A0 — 350k v it . GS464E
FH R 4 37— P8 S A7 5 — JBIR A7 2 IR B — BuhE, R CACHE 4548k SYNCI $54-i#
IERIEl, 4% D-Cache Al 1-Cache SR 4E4%dE — 2k,

TR I, GSA6AE SZHIL L 55— SUMEfE AR . IR e A AR B B e AR S, A jr.hb B jalr.hb
T84 b BB SIS AL 4T . jr.hb A1 jalrhb BR7P7AEBEE A1, A2 B M (barrien) FOAE AT . AT ARAE jr.hb
5% jalr.hb Bki% HARAL K PC — & & BIME AT S BE S oS R .

5.4.4 PR YE DMA BEEKEF—B 49

N T HREE RIS, DMA B 2% I IX S IE 200 75 B K A B A AR A7 25 [6), FRUb= A T 4k
55 DMA ¥ % (8] ) A7 — B 4ES 17 8. 1% 170 8 VRN e IR 75 A 2 SRS R TS R A 18 &, RF A
AR . AE0 3A2000 o0 F R, B AT AR Ab 8% SRR S HT i 1 _E DMA 5645 2 18] (28 47— 50k .
R, HRGFH— DMA §4 2B HT 5 DN VT 0 KRG AN, 23 R ERsh 4 JE 7 A F Cache 45
4@t S-Cache SRA4EP HE — Bt . IXEEM AT DUR T B 8 AT 250K .

FEAEH L, GS464E L2 S —BUEFE MY . R ALFE 2S5 DMA 4% 2 (A1) 75 B3 o A7 e
k2247 (uncached) X 35 (115 5 & Bl A2 A BT ATL 1) SR S BB 5 114 [R5 R0, DABRAIE Y 2% 25 70 52 U s Ay siz ] LA
W52 3] A 7 3 A 0 52 380 R i

545 ZFHBERER

K 2h GS464E H)— 24 2 G A7 A — SEUHR S A7- R FH )02 MR 28 5 | AR 25 i vy il A 5K, LA — % 1K
/N 16KB, FTPAMTUK/N K AKB B 8KB B, S AFTELRAT A4 . fRRGEAT I 4 B8AT TR “ T
FHE” P, BIREEATERZ], — M EbEZ 2 F — MR “ TIHIE”, GS464E LR LFSLEL

“OUEE” HLE, AP BSOS

AR ZHIGOLT , AT A B2 A7) 4 a8, RO RE AR Clilad “ TUE 6 fRAE T A H IS A7
o ME—HEBIR, 4%4@ T Index Store Tag Al Index Store Data 2% Cache 154 L1 & A7 T 25
it A R Cache 17, - HoKgIX &8 Cache 17 AR [R5 22 FIFE A6 FH B 00 o SR, #00F A A0ZEARAIE S-Cache
1T Tag " A T2 B3 (pge) ) P 25 51% Cache 47 5088 A R Mol AHUC AT . HARSR UL, S-Cache ) Tag # ) pge 15
G T1% Cache 47 REHBHEAO[13:12) 47 o
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6 AbEARBISHS

6.1 AbELARHI5H

6.1.1 HIsMRIELHK

M —ZAR A RN AL Z AP Al R 25 1F A, GS464E ¥4 3R 6-1 FoRBlsMided, Rk e g m
b

R 6-1 HIsMLESR

B4k Byl

AL S, Bk
EITAG BT Bil4H [EEZN e
EITAG i i il 41 5. iR
AN 57 il b Sk

EJTAG 54 Wi sifil 4 EEZNN IR
ML) 4 — B Eiki7
TLB/XTLB = ] 4+ —H4a Eiki7

TLB Jexusl st —H e Eiki7

TLB 44T BH (-1 41 k7

Cache £l #b—H 45 ik

EJTAG SDBBP #i 4k ik

PpAbFE A ASTT H 5 A1 [EiP7

TR 1R 21515 )5

Hh i 7
BEREEI . FABHEISN . RGTRFBIIN WS %

Bsh. V7 EBIAN SRR A

EJTAG R #f £t Wr sif51 oh 2L, sk
Mok A5 A — K U 1] ik
TLB/XTLB E 3R Sh—H 45 Vs il [F]

TLB Fo &5 sh—2 4k i 7] [F]

TLB 2 FH (k- 41 [F]

TLB &2t 4k ka7

Cache #5451 #h—$ 3 V7 [ EEZ

6.1.2 BISIANOHEIME

WAL WA AT RIS T] B A T 45 AN 1 e B ik 3445 S 5 F i sk OXFFFF.FFFE.BFC0.0000, iX
Mk REANERN Cache FHATAAEN, TG 75 bk g .

EJTAG Mol 5h 1 REHBIL L EJTAG #3751 511y ProbeTrap fii2 0 iff 1 4plik)il
OXFFFF.FFFF.BFC0.0480 1 OXFFFF.FFFF.FF20.0200.
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B Hee gk i B AR “HEhb+RAs 7 e L. 2 Status.BEV=0 I, 528451 #h 3L bR [ 52
BCHE: 4 Status.BEV=0 I, Al LLlid EBase &7 /7 #F11 GSEBase & f7- 4+ L B 1 41 ) & Fedik. 3 6-2 5158
THIA AR E X, F 6-3 28 T B AMERE E L.

R 6-2 plstREEE

5 Status.BEV=0 | Status.BEV=1
WEAL REAL 0] FEE i 0XFFFF.FFFF.BFC0.0000
EJTAG i AH 541 4h(ProbTrap=0) OxFFFF.FFFF.BFC0.0480
EJTAG i AH %1 4h(ProbTrap=1) OxFFFF.FFFF.FF20.0200
Cache %551l 41 EBasegs. 50 || 1 || EBasess. 15 || 0000 O0xFFFF.FFFF.BFC0.0200
e Bl EBasegs. .1, || 0x000 O0xFFFF.FFFF.BFC0.0200

R 6-3 IS RERE

5 5 a) B
AR, AL AT Bl Tolwmte, B HE
%2 BITAG i 451 4M(ProbTrap=0) Tofwte, BEHEAE M
%2 BITAG i 451 4M(ProbTrap=1) Tofwte, BEHEAE M
TLB # IF {1 4M(Status.EXL=0) 0x000
XTLB #3451 (Status.EXL=0) 0x080
Cache #i1514h 0x100
HeHoME b 0x180
ki (Cause.IV=0) 0x180
PR 7 (IntCtl.VS=0 H. Cause.lV=1) 0x200
¥ (Status.BEV=1 H. Cause.lV=1) 0x200
Hh 7

0X200 + (HEfAES x (IntCtl.vs || 0000000))

(Cause.lV=1 H. Status.BEV=0 H. IntCtl.VS!=0)

6.1.3 KCERZREEfFm NLB] A1 E A AL B AR

YACHE BT UG AT AN, RS RN EXL A2 BN 1 1, XERE KRBT ENZER. F
TRAT T & MM BIRE 2 )G, BIAMEEEFE 585 KRR S A7 85 10 KSU 7 BList e N, AR EXL 7
BN 0. JKE IR HEFHATH, AMEREF NS KSU FBAKE [F_ERME, FFE EXL {7
Al

M AMR [F 226 EXL 47N 0.

6.1.4 AEAFISH

HRRFE IR LR EEAEER, PR EBER SN ZBNA] Bl

A G AL AME R Z N D )l . iz bt R T JC T b LS AIAN @ i Cache A7 XU CPU
Mok as(a], KA F X AN AN D WTEE4L TLB BY Cache. X =Bk EIf# Cache 1 TLB 4bTANHh EIRES,
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AL PR AR T AU FFE AT 1R 2

e BALBISN LR, AL PR AT — B RAATIR LI RE, B CPU A AT 27 A7 45 A 252 AN E (14,
(ER et R

® Status A ffas EHME, H SR Az 0, ERL A1 BEV A 1.
Config0~Config6 27 17 #% B ¥ {E -

Random 5 {7 ds W 4Rtk it KA, Wired 2577 884401 0.

EntryHi. EntryLoO. EntryLol. PageMask. PageGrain f)H <1 & #]1HE .
ErroEPC 2717 as¥46 6y PC HIMAE .

Performance Count & f7#%¥) Event Sz #4514k 0.

JIT A W s A A8 o B R R T o

6.1.5 U] Bk BT
R AT 5 P T E AR FR kT () NMI R T S S %2 o 24 4 AR ARG

ANR] B F i TR FH BB AN ) B 5 YA AL — B PRI 24 R AR AN AT B il 45 S, Status. NMI A7 4
BN, BATEE XA EE.

AT i P W SR I A SEAE AL S RS M0 A R B AR BE SR BIRAS F T2 . e, Cause % 17-4%
WA IRFFAAS, 10 ARG MBERIA AT BRfic B SN D 1) B T AR AT A BEAE T

J5E R TR AU B B B A A
® Status.ERL &~ 1, Status.SR & A 0, Status.NMI &~ 1, Status.BEV BN 1.
® ErroEPC F A2 ¥1ua4k N PC 14 .

6.1.6 Mt
MARBER A T W RRET, fil T Ah . 6T IR TELR IR, 162 T4 71 6.2 5.
4 F 17228 Cause ) ExcCode 1
0x00 (Int) (IFZ% 105 Hi5k 7-28)
M L) S B FR S MR IR ZS BT -

S REEFHIR
Cause IP 350 S A AL T ) T

6.1.7 Hud-4EHIS
MR AT B AR fi A b 4B b
- load/store 454>, HU; I HihkA 55 T X1 5
+ load/store $§4-, H.Uj bk AS ¢ T 514 5
7 load/store 54>, FLUF I HubEAS G 55 5 2 5t
HU4g PC AR FF T30 5
PR PR B AR R Uy AR O K kB
FE72% PR U i) A R sk B
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2 64 7T HEAEREAR B I, B3R PC B load/store $i5-4 AT MR 64 frdiht, HibhbvafE 32 Atk
() e 2V 2 b

Hufi PC B load/store 521117 il K FH 64 Ak, H bk 75 76 R SLILAIER 2 .
AT A%, BTU 1) B AR IUA 28 H. K A2 0,
A SMERBE AR 2 B 0N 5 W] DAAL 2
| 573 Cause I ExcCode 3:
0x04 (AdEL): HUI8BSH s
AdES (0x05): 5%
(iEZF 105 T 7-28)
i A5 S I BB AMEARAS BT -

FR REEF IR
BadVAddr 1o SR fih 451 A1 14D e i

6.1.8 TLB EEMH4}

32 AL EHLHNEZE AT, H. Root.Status.EXL=0, UjA7{f H LG ik, ZhdibAE TLB & $K o UL BT i firk
R TLB HEIFFI4b . IEERIZE HLX A T7E TLB H4R 3] 7 VCEL U 2 VCEC TR A 28 0, J5 3 5 R 2
TLB o4 7 Ik TLB B X — A B i S E g 71 (1 AL BE e, TLB E A 40K A S (4 20 N 151
AE, R 4ME Root.Cause.ExcCode IHIE A K 4 ifid 5 XTLB BEIEAG . TLB JoRufsl /A X 45

A IMYAE AR R AL 2
4] F 1228 Cause ) ExcCode 1
0x02 (TLBL): Hf&siis %t

0x03 (TLBS): 5 ¥#i
(52 105 TR 7-28)
M 2 57) S B FR) RS MR RS BE

liais REEH#HBR
BadVAddr SR A A A S R L o
Context BadVPN2 3 it s fid & 4l 71 (4 R bk A [31..13]47
XContext ?
VPN2 310 53 sk & 481 71 0 i b P [47..13] 67 5
EntryHi R 310 55 sk & 481 A1 4 i Uk R [63..6 2] 47
ASID il A R 1% B 5 3R @ 3ERE ) ASID.
Diag MID &4 0.

6.1.9 XTLB EHEH4h

64 7 FHLHHEAS (8], H Root.Status. EXL=0, V5478 FH e thilil, ZibkfE TLB 2R $R ICUTAC T ik
K XTLB HIEBIAL, iEERIZE DX A T7E TLB rh3R 3| 1 VCECI(E 2 VL EC TR I 20N 0, J5 & 5 M
F& TLB sl Ah . S 7 inis XTLB H1IHIX — 5 1 e 51 4P AL B ASCR , XTLB 38451 41K F B g 451 b
N mFe e, K Z 1 4ME Root.Cause.ExcCode H3H A\ 14 mfil 5 TLB FIAFI 4. TLB ToGI A A X
I3 o
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2 AMIAEAR B T b2
P 2R Cause ) ExcCode 15

0x02 (TLBL): HU¥EEiAHE
0x03 (TLBS): &%
(I F 105 TR 7-28)

M 2 57) S B E) RS MR RS BE

FH A REEFHd
BadVAddr 03 ik 451 A e R b
Context BadVPN2 3 ic i & 45l 1 ) i ik A [31..13] 7
Context BadVPN2 3 ic i & 45 71 ) i ik i [47 .. 13] 7 5
R e S fid 451 41 1 R b 7D [63..62] 437
VPN2 3512 3 fid 451 4 Rz Bkl 19 [47..13) 4% 5
EntryHi R g ic S fid 451 41 14 R b 17D [63..62] 437
ASID Bl & 1% B SN AE B R 3ERE ) ASID.
Diag MID &4 0,
6.1.10 TLB B4t

YL T FIE G ik & TLB TR o1 -

VIAFAE E A HE 2 18] fd R Hhl, ZHbhb7E TLB AR 3 T UCHSI(H & VT IE T R A *LA N 0, i
RAZGIA o

PageGrain.IEC=0

PageGrain.RIE=1, load #/E7E FHLHuEZS (8] 46 it thl, 78 TLB th3R % 7 ULES AR, (H2&
RIUH RIALN 1o

PageGrain. XIE=1, HU¥B/EEALHbEZS 0] N ML Hihk, 78 TLB 483 1 ILEC H A R I, (H 2 3R I
H X1 A7 1o

POPE T B R N IR A BN 24 Root.Status. EXL=1 i, 1547 Al A me bt stk 78 TLB Fp #8431 VT 1
IF, BSR4\ A% 2 @ 45 48 N wFe (0x180), [FIR Root.Cause.ExcCode 383 A [ 451 1 2w A AT 2
TLBL (0x2)5 TLBS (0x3). N /KX FHE M5 IEH I TLB JoaBIsX 3K, R a8t oMb 2L 8
TLBP 54, R ERLE RIITX 5.

BN IMUAERRAE R T A2
5 E 7 2% Cause K ExcCode :
0x02 (TLBL): Hfgskis%ds

0x03 (TLBS): & %ji#f
(iEZF 105 TE 7-28)
i 25 S B RS A RS BE

e REEFHIB
BadVAddr 10 A R A A0 i bk
Context BadVPN2 35t 3% it & 51 41 1 g bk 9 [31.. 134
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Eyea REEFHR
Contoxt BadV/PN2 Jskich s i 151 41 1 1 ik (19 [47.. 23] 67 5
R et s fish 4 71 40 1) Ji k14 [63..62] 67
VPN2 i i & 451 50 R bk 1 [47..13) 62
EntryHi R it s fish 4 71 A0 1) Ji th k14 [63..62] 657
ASID i Sl Z A SRR BT IR EFZ 1Y ASID.
Diag MID &4 0.
6.1.11 TLB &5 4t

store #EAELE EHLILIEZS (8] N Wbt Mok, iZHihE7E TLB W4k 2] T VCES BA B I, (12 1% 53R T D A7
N0 CEREIZIAASD, fil)k TLB 224t

B AMUAEARAE R N AL 2
FH)F AR Cause ) ExcCode 3R
0x01 (Mod) (iFZF 105 % 7-28)
M L) S B FR B AR R A BE T -

T REEHHIB
BadVAddr 3R A A5 A1 P i bl o
Context BadVPN2 35 ic 3% fish 451 71 ) R ik A [31..13] 67
X Context BadVPN2 351t % filh & 5] 71 4 R ik e [47..13]47
R $ic s fid 2 451 A1 ) R L hE 1 [63..62] 437
VPN2 3510 5% fik 5 451 1 R il [47.. 13146 5
EntryHi R 38 % fk & 481 A1 1 i U 1 [63..6 2147
ASID 3 Al A 1 1R @ #ERE ) ASID.
Diag MID &N 0.
6.1.12 TLB $ATREIEA Ak

4 Root.PageGrain.IEC=0, H. Root.PageGrain.XIE=1, HUFE7EFHLHukE 2 18] F (5 F B ki, 76 TLB wh
BT UCE HA I, BRI ) X AR 1.
SN IMUAERR A T b3
R EF A Cause ) ExcCode 1R:
0x14 (TLBXI) (i§Z%F 105 W& 7-28)
mi B S e B BN RS E T«

HFAE REEFHR
BadVAddr T AR A1 R H ik
Context BadVPN2 35 ic e fis & 45l 71 () i bk A [31..13] 7

BadVPN2 38 it 53 fidh & 4l 71 (4 i bk i [47..13] 47 5

R 8 ic S i o 451 1 1 R b 17D [63..62] 37

VPN2 3512 3¢ fid 2 451 40 iz kb 9 [47..13) 460 5
EntryHi R 310 55 sk & 481 A1 4 i Uk R [63..6 2] 47

ASID il s R 1% B 5 3R 8 3ERE ) ASID.

XContext
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e REEFHIB
Diag MID &4 0.
6.1.13 TLB 2B FH 1] 4+

4 Root.PageGrain.IEC=0, H. Root.PageGrain.RIE=1, load #{F{E E MLkl 2% (8]~ 4 A b bk, 75 TLB
HR 3 T UL A R, AR RI AN 1.

B AMUAEARAE R AL 2
P F AR Cause ) ExcCode 3

0x13 (TLBRI) (iZ&F 105 HiFk 7-28)
i L) S B FR RS AR RS BE

T REEHHIB
BadVAddr 3R A A5 A1 i b o
Context BadVPN2 35 ic 35 fish 451 71 1 R ik A [31..13] 67
X Context BadVPN2 351t % fith & 5] 71 4 Rz ik i [47..13] 47
R $ic s fid 2 451 A1 1) R L hE 1 [63..62] 437
VPN2 3510 5% fik 5 451 1 R ik [47.. 13146 5
EntryHi R 310t % sk & 481 41 1 i B 1 [63..6 2047
ASID 31t R A & Z A M AR BT JE ERE ) ASID.
Diag MID 3N 0.
6.1.14 Cache 42451 4}

MR EL load/store /AT IS B Cache ) tag 5% data Hi IR IGAE RN, fil %451 4h o M ANAS AT BE
o DRONZAI AN KBS RTE Cache H, FTLCRA L TIHRIBIANN L, AL T JEMU JEZAF b B . 1PN
M2 65 7 6.1.2 TR .
A AMUAEAR A AR AL 2
4] & 7788 Cause ] ExcCode 1:
p

M LI S i B IRAS E AT AR -

CacheErr € ErrorState
Status.ERL € 1
if InstructionInBranchDelaySlot then
ErrorEPC €& PC of the branch/jump
else
ErrorEPC € PC of the instruction
endif
if Status.BEV=1 then
PC € OxFFFF.FFFF.BFC0.0200 + 0x100
else
PC € OxFFFF.FFFF || EBases; 30 || 1 || EBasey. 1, || 0x100

endif
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6.1.15 BRI%: H B4+

24 —2% ADD. ADDI. SUB. DADD. DADDI B DSUB #54-%47, S&t&h BIeMLEs B, AR
B 4h o

ZA AN AT EARASE R A T A
| 2782 Cause FJ ExcCode 3:

0x0c (Ov) (iEZF 105 ik 7-28)
Wi SL S RIS M IRAS BT«

7

6.1.16 FaBHE 5t

4 TGE. TGUE. TLT. TLTU. TEQ. TNE. TGEI. TGEUI. TLTI. TLTUI. TEQI. TNEI 54T,
AT RONERE, iUk BB b

A AN AT AR AR SR AR T A
257228 Cause B ExcCode 3

0x0d (Tr) (2% 105 % 7-28)
Wi )R 57 S B PRV BB MR IR A BT«

7

6.1.17 RGiiA A HISH
AT SYSCALL 454, filk RSG5k
A A AT AR AR A AR R A B
4 F 1228 Cause ) ExcCode 1
0x08 (Sys) (iFZF 105 &K 7-28)
M) 23] S0 B O RS MEAE IR AR BE 37«
G

6.1.18 Wt = B4t
MPAT—% BREAK FEAHT, ful & Wr S oh .
ZA A AT AEARAE AN AT A2
| 77 5% Cause 9 ExcCode 3
0x09 (Bp) (iEZF 105 7k 7-28)
i 25 S B RS A RS BE
7

6.1.19 R E R 4Bk
AT %% GS464E AR SLHLTE AT, il R PR B F5 21 41 .
A /P AT FERRAS SR R b
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P34 2177 5% Cause [¥) ExcCode I;:

0x0a (RI) (iEZF 105 T 7-28)
mal S5 S B BB S M A IR A TE T -
"

6.1.20 WhAbFE IR AT B 41
MR R AR BN, il R b Ak FE AT F 45 4

o YR TR AL OB, H. Status.CU0=0, 47 COPO 2454 (opcode=0b010000). CACHE
2454 (opcode=0b101111). LWPTE. LWDIR. LDPTE. LDDIR.

® 4 Status.CU1=0It}, 447 COP1 2454 (opcode=0b010001). COP1X 245 4> (opcode=0b010011). LWC1.
SWC1.LDC1.SDC1.MOVF.MOVT.64 i % 44 $5 4 (opcode=0b010010, func=0b000000~0b000011,
rs=11000~11111; opcode=0b010010, func=0b001000~0b001110, rs=11000~11101) . gsLWLC1 .
gsSLWRC1. gsLDLC1. gsLDRC1. gsLWLEC1. gsLWGTC1l. gsLDLEC1. gsLDGTC1. gsLQC1.
gsLWXC1. gsLDXC1. gsSWLC1. gsSWRC1. gsSDLC1. gsSDRC1. gsSWLEC1. gsSWGTC1.
gsSDLEC1. gsSDGTC1. gsSQC1. gsSWXC1. gsSDXC1.

® 4 Status.CU2=0 i, 14T COP2 24454 (opcode=0b010010). LWC2 5$5 4 (opcode=0b110010). SWC2
2¥54 (opcode=0b111010). LDC2 2454 (opcode=0b110110). SDC2 2$54>(opcode=0b111110), {H
ANEL¥E SETMEM. gsLBLE. gsLBGT. gsLHLE. gsLHGT. gsLWLE. gsLWGT. gsLDLE. gsLDGT.
gsLQ. gsLBX. gsLHX. gsLWX. gsLDX. gsSBLE. gsSBGT. gsSHLE. gsSHGT . gsSWLE. gsSWGT .
gsSDLE. gsSDGT. gsSQ- gsSBX. gsSHX. gsSWX. gsSDX. LWPTE. LWDIR. LDPTE. LDDIR.
64 v % 44 $5 4 (opcode=00010010, func=00000000~0b000011, rs=11000~11111; opcode=0b010010,
func=00001000~00001110, rs=11000~11101). gsSLWLC1.gsLWRC1. gsLDLC1. gsLDRC1. gsLWLEC1.
gsLWGTC1. gsLDLEC1. gsLDGTC1. gsLQC1. gsLWXC1. gsLDXC1. gsSWLC1. gsSWRC1.
gsSDLC1. gsSDRC1. gsSWLEC1. gsSWGTC1. gsSDLEC1. gsSDGTC1. gsSQC1. gsSWXC1.
gsSDXC1.

FIEFENRZ: XA, 24 Guest.Status.CU1/2=1 {H,2 Root.Status.CU1/2=0, [EIFEfih k& Fp ik HH 25 A
A A AN EARFRE R AL B,

Pt 2 AR Cause ) ExcCode 1
0x0b (CpU) (iEZFE 105 T 7-28)
e 245 A1 B PRI B S MIE A R AS BE 3T -

S REEFHIR
Cause CE it A b B 3s 5 .

6.1.21 ¥ B 5h
P R BB AR R RS e KT R BIAMOTEAAN A, WS FE 14 T 2.2.4 7. 0T S5 aT
DU ECE FCSR #7745 1) Enable 381 LABF i, TEAITEIESE 11 W 2.2.3 715,
| 77 2% Cause 9 ExcCode 3
0x0f (FPE) (i§Z% 105 1% 7-28)
el Sz 5 S BB AIRAS BE T«
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e REEFHIB
FCSR Cause A1 Flag 3 ic 3 HARIF S5 4h 2845 B
6.1.22 7 BSR4k

AT SETTAG F5-2 I Y5 AE Kb (0 N AN R 48 25, AR I RURR 4511 4 o
ZA A AT AEAR A N AT A2
P F AR Cause ) ExcCode 1R
0x10 (GSExc) (ifZF 105 H%K 7-28)
T 27728 GSCause ) GSExcCode 3
0x00 (1S) (IFZF 125 Wk 7-43)

6.2 Hilr

AR 1 WP S v AR R T I B i T g P A BE T R . AR
mcrP s (NMI)” REFEAZ RS il ” IR, (H2EMAZANT LA R h b RS, AR
TR GE, T LR E AL S — R R ) 1) b —— AN T B i W 451 b

6.2.1 F BT R PRy BE A
SO EETIVE R TINPLHS SE SR
e Status.|E=1, FoRaJmhWEaEITE.
*  Debug.DM=0, F/RALT AR,
* Staus.ERL=0 H. Status.EXL=0, F/xEEEA I GISMEELEE,
o FEASRIEE A b L R R R R A

6.2.2

AN FTIR B 25 RIS A T AR A 2. 2498 AR B SERS , AN TR “hf
bl XM “REE” A E TR ERAELE, RRUSE T MIPS T b — 5 A fr 44 KUK

GSA464E L7 FFl b A% =

A —. FEPWER

R, APEIS Y 2 N (SWO~SW1). 6 ME/: Rl (HWO~HWS). 1 ANiHir 2% bk fi 1
AERE T B T . A R 3 e R R TR R T A HWIS B rR R

AR W ) TR RD A Cause IP[L:01P 67, AN AT LLEE X Cause IP[1:0]1625 1 #E4Tflk, WS 0
HATIERR

THISE 38 e W A TP B O SR AE Cause. T1 A2, #F Count[31:0]%5 T Compare[31:0]H5 i T i+ & 1,
TS Compare 771748 (A 4275 BR Cause. T1 A1t s B 7.

P RETH B B8t b W P KT ST SEAE Cause.PCI Az rfr, FEPERETH BB vs thI GiHEasss 47 60y 1)
FHAEEEE 1, 3 nr DL A M RE THEUE 75 A7 8% 158 47 4715 0 [8] 475 kR Cause.PCI fi7.

' GSABAE Hh Pk AE T SR AR N 48 (i
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B A o T 1 R TR B T AR BRERANES, iR F IR R AL B O B 6 AP IT NS, B R 2
S T 3 Py 2 e ) v Wi R A, T BR A S e A U PR B AR L P INRIRAS,  DASRIE BR A BE &5 B B o T

B4R AR REST, AP B S AR BT WRRAE O R IR 6-4 Fr .
R 6-4 FRAFWRA T EHBHERER

R IR TR R AR B
BT T I B B B T AR L e HWS5 Cause.IP7 & Status.IM7
R v by HwW4 Cause.IP6 & Status.IM6
HW3 Cause.IP5 & Status.IM5
HW2 Cause.IP4 & Status.IM4
HW1 Cause.IP3 & Status.IM3
HWO0 Cause.IP2 & Status.IM2
B b SWi1 Cause.IP1 & Status.IM1
SWO0 Cause.IP0 & Status.IMO

B R AR IR B9 7N A2, HLAACSR 38 451 7 N 1 w2 (0x180) i A2 45 2k 451 4 N 1 i % (0x200)
H Cause.lV #E . 1H4IEMIESE 66 11K 6-3.

R A b AL BEFE P 75 25 1) Cause.IP DL Status.IM DAHf 5 B A Wi . 6FT- RIS B2 AN R s 1
L, R AT S I R R A 4 SR S T AL R AR S 4

A, R R

Z AR U A W A SR A AR TR W R e — I BANN O RE GHE T UESE 66 TLR 6-3),

HoNF A e LT B E MR g LR, WR 6-5 Fir.
£ 6-5 MEFHEKXTEPEER LR

kL R R o W R WA SR A B bhiEES

Wi B A o 7 HWS5 Cause.IP7 & Status.IM7 7
HWA4 Cause.IP6 & Status.IM6 6

HW3 Cause.IP5 & Status.IM5 5

HW2 Cause.IP4 & Status.IM4 4

HW1 Cause.IP3 & Status.IM3 3

HWO Cause.IP2 & Status.IM2 2

B b swi Cause.IP1 & Status.IM1 1

ARSI SWo Cause.IPO & Status.IMO 0

e P MR, TR RS TR A SN W B IntCHLIPT L 3808 3, 152 103 11k 7-25,

FEFAE BT, PERETH R A W AN 1 R TR el IntCHLIPPCI e 3¢, 1§ 2R 103 TUR
7-25.

GS464E R SLILFS T27 47 av, Rk ) & Hp WA sX T BT o sy i 0[] — 2H032 38 FH 27 47 4% (GPR)

A0 T 1 1SR FH W — Fbb s = Status.BEV. Cause.V. IntCtl.VS =AM# ki . HAFN I Rk 6-6
I

R 6-6 HWIRAAE
[ statusBEV [ causelv [ intctlvs | R |
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Status.BEV Cause.lV IntCtl.VS AR
1 x* X Heas TR A
X 0 X FEA PR =
X X =0 T AR 2
0 1 1=0 e & T AR

6.2.3 FRITANER AN 78 Ui BE

ARFMHNAHIER T GSA64E 873 1+ W1 2R S ) 2H Al 45 ¥4 5 S AL o 0P N RAE BT e 3A2000 5 5 H
Wr Zgt, FEFENSE it 3A2000/3B2000 AbFE 4 P FH—— FY (I 6. 7 &=,

Qb B DA G A N P PR A T SR T DL ELEER AR DS, AN TR R, TR T TR ik
M E ST R AETES . X ARG PRt s 52k, 1E2F (s 3A2000/3B2000 4b
FREE P M —— M) KR 6. 7 .

PRAIEBRE A W N HIAS 54Ty, RCBEES P30 B 420 4 22 A0 Hh W dian A\ 1 Hh BB id SR 467 (Root. Cause. IP[ 7:2]
aY, Guest.Cause.IP[7:2])F vl e /Ll R Wil sk 2 f5. A B A ERAR P 2 X Leif SR A7 < BT il 1 4858 0. H ik
PHFR T 75 ELRE O A BX PG Ol o B UCMIT T A B IR [F] . WA RGUIZ WA T RFR AL, T A
REMIETIT N,

X T B3 SZ A N A s e B R R, R T A B — A R A R IRAS . AR B RS K
B Wit 2 7 51, B B ar A% B S R WeRASTERR, FRACEERS WO G PR 1 42 0
CHEWT NS 1 R PT REAFEAH A IR o W SR Fb TP A 68, AT R P R AR 2[R — Hh T
RUATIE I “Mbib” L% . TR ZERERS IE A AR B — 150l . BRI R BRI &P WPIRES S a4
2, R AR B P IR AR, EREEAORSFRC CAERIE, PR IT A LS P #5
B TS B B b R4 4 T BT A RS . s 3A2000 5 F USRI P BB & T WIS Sl v T S E Rk A
o 28 QB A% R TR N 51 A %) S N A A N 12 TR A T Ik B U ) R [ A R AR AR IR o G SRR
PRI M e” BLg, BN Rt — 02 RGP I S g &S A MR IR TR0 P A0

b x FR T DA R A
2RSSR I R T AR AL “HIERR T SRR, B PR R A & R
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7 thALEESE 0 AR

7.1 1REPALFESR O AN

TFERPIZEER 7-1 .

R 7-1 RpAES 0 FHEHER

GSA464E AbEH FAZ HARBE A BRI A PMAC PSS O ZFAFas PRy “IR DML BESS 0 wF 787, BARSCHLIN

Reg. | Sel AR ER Tigere X 5|

0 0 Index VTLB 5 FTLB 1 il i & & 51 #1725 HT9WMT7.29

1 0 Random VTLB 5 FTLB 5 Ml B2 51 75 17 2% H 80 7.3

2 0 EntryLo0 VTLB 5 FTLB RIUEAL N 25 5 E0% TUR 5S4 HBLIL 747

3 0 EntryLol VTLB 5 FTLB FRIUEAL N 25 15 A H08 TUR 5G4 HBLIL 747

4 0 Context e 1) 9 FE P TR U R £ H84TT 75

4 2 UserLocal A FEE, RV PSR ET RDHWR 54152 H85717671

5 0 PageMask VTLB TR K/l 86T 7.7°T

5 1 PageGrain 1KB /NG5 U1 3R Je P i) F8T 7.8

5 5 PWBase TUR Sl 75 A7 9% 8879

5 6 PWField fic B - TR AR 5 AL E #8971 7.10 ¥
5 7 PWSize P B 5 R TUR AR B R/ 90T 711
6 0 Wired Pl VTLB w i sE i H 91 7127
6 6 PWCI il 2 TR E 927137
7 0 HWRENa RDHWR 454 W] 1) ) &7 4725 {5 e 425 1 O3 7.14 7
8 0 BadVAddr W BH HHEAR SG1 41 (1 8 bk 94T 7157
9 0 Count iR R e #9571 7.16
9 6 GSEBase RSN I PAYNIRE: Sl ¥ #5096 71 7.17
9 7 PGD TURTRET AR H97 W 7.18 7
10 0 EntryHi VTLB 5 FTLB R & N 2% %598 71 7.19 7Y
1 0 Compare T 2% R A %5 100 71 7.20 75
12 0 Status IR FARTS 51 H 2R #1017 7.21 1%
12 1 IntCtl T RGUIRES ST AR 3103 71 7.22 7
12 2 SRSl T A AR AR SR A7 48 #5104 W 7.23 7
13 0 Cause AEI e — RN R H 105 W 7.24 715
14 0 EPC I E— R B AFI4ME 4 PC 5107 51 7.25 1%
15 0 PRId AEEEFS 1D 3108 7L 7.26 17
15 1 EBase P YNRE-S 3109 7L 7.27 14
16 0 Config Wi & A AE A 110 71 7.28 11
16 1 Configl e & A7 4748 1 11170 7.29
16 2 Config2 I & 27 4735 2 112 717.30 1
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Reg. | Sel FARELR e X 5|
16 3 Config3 Pt A A7 28 3 13T 7.31 74
16 4 Config4 Bl B 2728 4 115 7 7.32 7%
16 5 Config5s Bl B 2728 5 117 7 7.33 %
16 6 GSConfig TS RN E A AR ¥ 118 T 7.34
17 0 LLAddr 1278 Load-Link 415 il ik #1121 507.35 1%
20 0 XContext b T TR R A #5122 50 7.36 17
22 0 Diag Ty s Wi ) 2 A7 A 1239173771
22 1 GSCause I — USRS A 7eAE B #5125 50 7.38 17
23 0 Debug EJTAG Debug % 1743 127 51 7.40 75
24 0 DEPC TER E—k EITAG #4514 PC #5128 L7415
25 0-7 | PerfCnt0-PerfCnt7 Qb3 A% A S B T B U 1) 4 ¥ 12971 7.42 715
26 0 ErrCtl Cache Parity/ECC {388 %7 /7 %% 3 131 7 7.43 7
27 0 CacheErr Cache Parity/ECC K I IRA ¥ 1H T7 7798 132 T 7.44 75
27 1 CacheErrl Cache Parity/ECC R I IRA S 27 7748 1 134 T 7.45 7
28 0 TagLo Cache Tag 7 ir] £z FUEAL R 4> 3 135 1 7.46 7Y
28 1 DatalLo Cache Data 15 17142 FRAL I 3138 U 7.47 1
29 0 TagHi Cache Tag Vi il 4% M = 62 58 3 3139 51 7.48 1§
29 1 DataHi Cache Data 1y [7] 4 i o 543 3140 TL 7.49 15
30 0 ErrorEPC TR E— R AR 4R 411 PC #5141 51 7.50 5
31 0 DESAVE EJTAG IR SMRAE &7 4745 ¥ 142 517511
31 2-7 | KScratchl-KScratch6 | %045 RV ) {45 27 f7-4% 1~6 ¥ 143 51 7.52 15
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7.2 Index & 172 (CPO Register 0, Select 0)

Index ZF (78572 —A> 32 LA 125 2/ o, HAFRMRSIESEHT TLBP. TLBR. TLBWI 541
TLB FJ .

B 7-1 5] T Index T A7 AR HIAE I 3R 7-2 %) Index A7 AR ST TR

& 7-1 Index SRR

31 30 11 10 0

‘ P ‘ 0 ‘ Index

*x 7-2 Index FiFSEH#iR

Hafk | ThReiR 5 | BAE
o a1 TLB &K MArE . 24T TLBP 54 KEE1E TLB h4RBNLEE TR, ZALE N 1; . 0x0
ENER 0.
0 30.11 | RigfEN 0. 0 0

TLB Vi 5. i e & 1z, FUAR G451 TLBR B¢ TLBWI #5433 HEL
B\ TLB 482 Tlo

1 TLBP 4R A PATI, An SR B VCHCIG, D)4 VT e 10 ) 28 5 B K A7 TBE i3
R AEAR BIVTACIRT, Index 25 A7 #5110 Index 3811 P9 25 7] LCAAT R AR -

Index 10..0 . R/W 0x0
Index {H /% 0..63 F{ T4/~ VTLB 5 0..63 I,

Index 1E[¥] 64..1087 Fl T4/~ FTLB. H i ((Index-64) div 128)F LA$g R 1jiiH] FTLB
(I8 — % , 3 — % rF ELAA 7 I 18— T3 1 ((Indlex-64) mod 128) (IR & » 151141, 24 Index
9 798 I, HAGR i 55 ((798-64) div 128 = 5)#% 1) 55 ((798-64) mod 128 = 94)7i.,

RIEHT
Index 1) & B HUE VG HIN 0 ~ 1087, 55 N Index I IE B LG HINy, AL PR ES 45 A AT .
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7.3 Random &7F% (CPO Register 1, Select 0)

Random Zi {788 & —AN i ifrgs, F T/ TLBWR #5431 TLB [ 5]{f. Random 75 {728+ Fiff
R BB AN B R AR AR, AR R A8 63, ZRALI R AL (&) 72 Wired ZF 728 H ik B I
i, Random 2917 587F K4 Reset {541 Wired 2 /742 B AR A& Ay E 5, Bl 63,

24 PageMask 27 1% %t AT 7 (R UK /NP S5 FTLB A it B A TR /AR — 250, TLBWR 544 H
fE VTLB, 487 Random 777 #% H FIME k2 5 N2 VTLB fMk— I .

24 PageMask 27 1% 2% T AT R (I UK/ 5 FTLB o it & i 0R /N —30, TLBWR #5445 H Bk
FTLB, 5 FTLB [{JW— &% i AL 2% N EBBE ML 2, A Random 27 4728 H1 1 P 4%

K 7-2 3B T Random 78R 0; 3£ 7-3 X Random 2547 8% &4k 4T T ik .

31

K&l 7-2 Random HFE&&

Random
£ 7-3 Random FEEEHFAR
WA | AL ThREHER 5 | EAE
0 31.6 | HuEN 0, 0
Random 5.0 | VTLB 5 AMIBENLREIME R 0x3f
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7.4 EntryLoO f EntryLol &% (CPO Register 2 and 3, Select 0)

EntryLo0 Al EntrylLol %721 4 TLBP.TLBR. TLBWI A1 TLBWR #5415 il TLB ()45 1, H:rf EntryLo0
PAF BT BUBR B TS 2. EntryLol 517 S A7 A U 145 B

EntryLoO i1 EntryLol % {7#%7E{{i F§ DMFCO/DMTCO 1 MFCO/MTCO iX 5 2H 45417 il it At 52 B % 2
FFAEZE o

& 7-3 %81 T EntryLoO A1 EntryLol %77 #4/E DMFCO/DMTCO #5415 i) I k& X 8 7-4 S ppig i
A AR ST T IR

& 7-3 EntryLoO I EntryLo1 £ DMFCO/DMTCO #8415 [a] i f) 27 77 28 #& =X

63 62 61 60 42 41 32
IRi[xi1| K| 0 | PFNX |
31 30 29 6 5 4 3 2 1 0
‘PFNXI PFN | c |D|V|G‘

% 7-4 EntryLoO 1 EntryLol ZE DMFCO/DMTCO #84-V5 1] B () B fE SR 8 ik
Baw | ThRethiR w5 | BAE
BEFHIEAR RS, 23E TLB RIIM RIALE N 1, 2H 15 48 2 EIfE1Z T BT
FIRAERT, AbFR ARl R A b o AR PageGrain FAF4% IEC 3, Pl & ()51 41 7]
RI 63 | LAJ& TLBL invalid f4hESe: TLBRI 4514k RIW 0x0
EntryLo0 Al EntryLol f) X1 181724 PageGrainge=1 I 4 7] LLI’5 N\ . PageGraing=0
W, WS NE N, EntryLo0 A1 EntryLol () RI IR#RE 32 H A 0.
PATBHIEFR RN, . 23 TLB R Wi XI AL E N 1B, X ERRAERE, s
Ffl R4k . FRIE PageGrain 2 1E5E IEC 38, Frfil & 1945141 0] LA TLBL invalid 441
Xl 62 | 4hEJE TLBXI f4th. RIW 0x0
EntryLo0 Al EntryLol [ X1 34 24 PageGrainye=1 I 4 A LL'5 N . PageGrainy=0
i, WA S A ME N, EntryLo0 A1 EntryLol () XI Sk#0K 32 H A 0.
WIZBAT IR AL AL AL TGS, 16 K=0 7T EEUE, A fidk TLB
Invalid 1 4b .

K 61 RIW 0x0
EntryLo0 A1 EntryLol [ K 351X 24 GSConfig.KE=1 I} 4 7] LA’'5 X, GSConfig.KE=0
N, B S NME AT, EntryLo0 F1 EntryLol () K &R ¥ H M 0.

0 60..42 | RiLlEA 0. 0 0
YIBRTUS Y REHR 5 o AL R BRAC B A SRR B bk 23 [ S AR (Config3 pa=1 and
PageGraing pa=1), ZIHNAEHEE PEN IS e B EL TS, M SCHF
48 S FR LA i) . PENX S0 R4 b4k 1 47..36 fi7.

PFNX | 41.30 RIW 0x0
LAk FE B BN AN SR R B L 23 (ARSI (PageGraing pa=0"), PFNX 15Kt
TiEENHEIRFEIN 0, AP ET MIPS JiNiE Release 1 4n’5 (1 R G A3

P

2

Y Jgits BA1500 5 H et Configuea 1H8 1, BIANTT HEE )9 Configy pa=0 T 5% F A4 FR M 1t 2 1) 4 505
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BB

fr

ThReHiR 5 | BAE

PFN

29..6

VBRI S HE AR o AL BEBRAC B A SRR A B bk 23 (A AR (Config3 pa=1 and
PageGraing pa=1), %A ABHEZE PENX SR IRAL I e BB TS, AT 52
e 48 AL AR ] . PEN SO0 R BEHb AL 1 35..12 fiz. R/W 0x0
b AR T B AN SR K A 23 RIS X (PageGraing pa=0), PFN 3834 H &
VT ORI IS, AT SRR 36 A B b 7 ] o

5.3

ZYIHL TR Cache JE . 5% Cache J&1ER AR 2 LU Hgitdils 2 H AN a4

R/W 0x0
W% 7-6. X

“HE” L. HUURAPMIAEA BN LI, FoRiZIaT S, SR AMEAEN 0

- R/W 0x0
M TLHEAT 5 ¥ 22k TLB Mod f515F .

AR BTRFIHRALEN LI, Rz U] LT 75 W5 — N R B

R/W 0x0
A0 I TUK & TLB Invalid 145,

S JRL. MR ITIEN TLB I, EntryLoO A1 EntrylLol ZF 74 M4 G AE#HE4T1E
W, g8 RN — TR 4 ARG TR P RS RGN 1 i, TLB H
HEVE AL R N R AN LU ASID. RIW 0x0
M TLB 2 H R ik, EntryLo0 Fl EntryLol 2577 85 PN G Az A i e e st H
TR G hifE .

7-4 Ui T EntryLoO 1 EntryLol ZFfZ#%¢E MFCO/MTCO 547 I kg 28 % 7-5 XX g il T %
RS HOAT T . TER RN, I TGEVT IR TR KE 7. TLB I KE Ak 5 ABEE 0.

63

& 7-4 EntryLoO fI EntryLol ZE MFCO/MTCO #84-j [l i IR &5 A7 3 4% =X

‘ SignExt ‘
31 30 29 6 5 4 3 2 1 0
|Ri|xi| PFN | ¢ |o|v]s|
# 7-5 EntryLoO Al EntryLol ¥ MFCO/MTCO #8415 ) i I S A7 as 53R
Hamk | ThRefid 5 | BAE

_ KH MTCO 5 AN, &7 & Houf L& 53 1 A5 ZEE, PENX IS A 0,
SignExt | 63.32 | X ) R 0x0
K MFCO B2 B, 3% [m] 22088 P 27 A7 2% (KX 5 40 I 25 B RIASLAF 597 JR A9 3.
BEPHIEAR IR, M3E TLB RIUM RI AL E AN 1B, 44 15 45 AR B % 0T E kAT
BEURAER,  AbPE S R 14k . S PageGrain #7474% 1EC 4k, Fifik (5 SR w]
RI 31 | DA TLBL invalid #148k2& TLBRI #i4h. RIW 0x0
EntryLoO A1 EntryLol [ XI ¥ 24 PageGrainge=1 If 4 7 LL'5 N. PageGrainge=0
W, W5 N E N, EntryLoO A1 EntryLol () RI #0132 H A 0.
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BAK | TheEHIR B/5 | BAE

PATIH IR IRAT . 43 TLB I XI BN LI, 7Ei%I ERA IR, A3
iR 140 . 1RYE PageGrain 27738 1IEC 3, Frfil & 151 41 Al LA TLBL invalid 451
Xl 30 | #hEUE TLBXI fil4h. R/W 0x0
EntryLo0 Al EntryLol [ X1 34 24 PageGrainyg=1 i 4 AT L5 N . PageGrainy=0
i, MRS NE N, EntryLoO F1 EntryLol f) XI 358K Hi M 0.

VB GUG HE AT Sy o 2 AL BE AR B O SR R B 2 (A A5 N (Config3 pa=1 and
PageGraing pa=1), ZIRANAHHEZE PENX AT R e B RIMEL TS, TS
PFN 29.6 | KF 48 il as (W], PEN dxd B4 B bk 35..12 iz, R/W 0x0
b HE AR BN SR R B 2 (A5 (PageGraing pa=0), PFN 38JL H &
VT ORI IS, AT SRR 36 A B bk 7 ] o

LT Cache J&1E. 755 Cache J& I R AAE LA IDTHS B AN RS
c 5.3 W 7-6 R/W 0x0

5 ) “HET L. HUURAPHINEAIEDN LI, RoRiZutal BUS; SIUFAN R E DY 0 AW 00
AT SRR =il % TLB Mod #1141

v . B, HUTRFRBERIEN LI, RRZTUA A ) 7505 ) — AN 3 B W 00
A0 TR 2 ik TLB Invalid 51 4b .

SR, M TRITIEN TLB I, EntryLo0 A1 EntrylLol ZF 74 M4 G AE #4718
By, HRENR RN ERIRIRM. LEPHERRRAN 1 E, TLB
G 0 HEVCHE BRI R AN LA ASID. RIW 0x0
2\ TLB B2 TR iR, EntryLoO Al EntryLol ZF /785 RIBE A G Air [ i S e pIr st
TR G hifs 2.

IRTERTN

4 PageGrain 27 f7as (AT — I A S XGHT, L 20K EntryLoO F1 EntryLol 25728 1 1) PENX Il PFN I3
H5N0, HiEZHH TLB. H_ER T #0E 4 5i7E IR WL ikt 25 (8] (Unmapped Address Space)i#47. A&
TR B EOREAT IR, AL FRERAT AN E -

% 7-6 Cache BH:4mILE
TR C B Cache JB#£'
TRER, BRATHC B 253G RAEHL
TRER, BRATHC B 253G RAEHL
Uncached
Cached
RE, WRATHCE %S 2T Cached
RE, WRATHCE ST Cached
TR, SRATHCEK U710 EJTAG dseg 25 1], A7EAEZEHL A
Uncached Accelerated

~N~N|jlojloa|bd~|lW [N, |O

! Uncached. Cacheable Coherent 1 Uncached Accelerated f& 1415 XiE S F 22 T 5.2 .
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7.5 Context &fF% (CPO Register 4, Select 0)

Context 7 dw/e NS A A7 a, JLrP W& iRAE RGPAEFTH K — L TR i (5 S ATA
PE TLB GIAM B R BE I RE ST . 4508 MIPS ZERY e I IK 0T B, Context & A7 d FRARBIHEAE —2IN(S
R AR [ SR I TR SR, BT TLB GIAMAR AN U5 M 1Z TR . Context #7 47 a5 HH N A AR (T b
SRR AT IR TR SRR TUR A, TUR/NN 4K 75, EANTURIUA 16 771, W& RihEs:r —
BRI — AT EOURIA, 3k 512K ASAF X TR T 24 TURAR ALK PSS, B0 75 225 Context
WALA N R ATIE LA AL . PHEAEL. X R 2 RUCRIIRIE RGOKRUL,  Context #7743 g
FEIN3E B 5 — T ] B hE A B

Context % f7-#% 1 ZHHIAE TLB Refill f /e . {H7E4 XTLB Refill. TLB Invalid /1 TLB Mod
I5h A AT, Context 747 &% ) BadVPN2 380t 24 R, DRIt nT DAFEAH B (151 R A BEAE Py v 4
Context 77 74 -

Context 277725 11 1) BadVPN2 15,5 il 7 BadVAddr ZF 17 estH HIEE 05 5, (B AR B IR E X 30 /& 58 4 4%
. 24 Address Error %1 4h & AERS, BadVaddr 25 /725 2 #E(F FE#T, {H Context 27 /743 17 BadVPN2 3 A4
SR BT

7-5 B T Context 2 78 Mk& ;& 7-7 XF Context 2117 25 &84T T iR .

Bl 7-5 Context &frestg =

63 32

PTEBase

31 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PTEBase ‘ BadVPN2 0

+ 7-7 Context AR

Waw | DiReid g | E6E
PTEBase | 63..23 | JURFEMN M. HEE RGHARIE L8 RGN TR E RIW ¥
BadVPN2 | 22.4 | %ik4 TLB B4}, 7 E ik A 31..13 1. R ¥
0 3.0 | HiEN 0. 0 0
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7.6 UserLocal F7##% (CPO Register 4, Selelct 2)

UserLocal Zif7as— NiLE FFae, HAH THEGAAIISSEM4EIT, AR RN E.
UserLocal 1 &7 LLiE T RDHWR 84 7EF A, HAETR %2 HWREna /78555 29 %l .

K] 7-6 ¥iHH T UserLocal A f7#s iM% a0; 3R 7-8 XJ UserLocal 25 £7 a5 &5 3k A7 T #fiidk

& 7-6 UserLocal S8

63

UserInformation

%+ 7-8 UserLocal &fFssE iR

i Lt i %5 | EhriE
UserlInf
T 63,0 | B, KRB, RIS AT rw | %
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7.7 PageMask &% (CPO Register 5, Select 0)

PageMask 7717 as fe NS (25 A7 5%, 7RIS TLB MR & a8 — AN Hiaing, ol 44 TLB
RN E A F I TR
Kl 7-7 i8] T PageMask Zif-#s 1% ;& 7-9 XJ PageMask %5 1748 % 3iEAT T #iik

B 7-7 PageMask BFfEasa

63 32
| 0 |
31 30 13 12 11 10 0
o] Mask | Maskx | 0 |

£ 7-9 PageMask FfEasigfiiid

Hafk | ThReiR 5 | BAE
0 63..31 | RiklEN 0. 0 0
AT R S AT, Mask 3R[17:0] H 1R — 07 23 7 F T 48 7 i kil [30:13] 4
Mask 30..13 | KRN RTHATHR . 1. AE; 0. . RIW 0x3

TSI SR ¥ Mask g fith S 3Lt B TUR/ME S & R 7-10,
MaskX | 12.11 | 1HA 3, RELE 1KB K/, R 0x3
0 10.0 | REfE N 0. 0 0

K 7-10 45t T GSABAE FITSZHFIT Mask 38 fith S HS B F UK/
& 7-10 Mask Bgg5 T A/

Mask 4ifig TR
0x0 4KB
0x3 16KB
OxF 64KB

0X3F 256KB
OXFF 1MB
0x3FF 4MB
OXFFF 16MB
0X3FFF 64MB
OXFFFF 256MB
0X3FFFF 1GB

IR
S GSA64E L r%) PageMask ZF17 853 H N\ : Ox1. 0x7. OX1F. OX7F. Ox1FF. OX7FF. OX1FFF. OX7FFF.
OX1FFFF, BLIF 7R/ 22" KB (n=0..8), {EALEE#%xF AL B N BT RS AT I IE R ASMERAIE -
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7.8 PageGrain FF%s (CPO Register 5, Select 1)

PageGrain 77 {74 /2 — M5 Zi 74 . GS464E RSy TLB XIURIARI A7 K43 HbEA A%
AR EB 53 o

P 7-8 UiH] T PageGrain A7 a (A% al; K 7-11 XF PageGrain &5 7 #% %1247 T 6k .

K 7-8 PageGrain SfFastg =

31 30 29 28 27 26 0

RIEXIEELPA| |IEC] 0

£ 7-11 PageGrain #F{Fasig ik

Hafk | ThReHhiR BRI | BAME
TLB 71 % [H 1F (Read-Inhibit)Zh & {5 HEA7 .
RIE 31 | 0: *MiZYAE. EntryLoO Al EntryLol ZF7E#%H RI AnkrE 1B N, 58414 0; RIW 0x0

1: JFJEi%ThRE. EntryLoO Al EntrylLol 25 fE#%H0 RI A2 A 1E %48 .

TLB 51 %4447 FH 1E (Execute-Inhibit) Tl BE 15 BEAT .
XIE 30 | 0: XxMiZIhAE. EntryLoO A1 EntryLol 2-/7 881 XI D22 1L 5 N, 3814 0; R/W 0x0
1. JFEi%ThAE. EntryLoO F1 EntryLol 2577 88 XI Az vl 1E 8 .

KB HE T RS A BE AT
ELPA 29 | 0: XMi%IhfE. EntryLoO F1 EntryLol ZF7Ea%M) PENX $s 28 -5 N, 9844 0; RIW 0x0
1. JFRi%ThRE. EntryLoO F1 EntryLol 2977 251 PENX 38 A] 1E %18 FH o

0 28 HEE N 0. 0 0

TLB 2 FH 1 AN$AT B L5 7 i Je N 45 37 o
0: TLB ipH 1L A3 AT BELIE B A S N 1 &2 TLBL B AM I 4mbis 5 N

IEC 27 i B RIW 0x0
1: TLB sefH1EBI4NH TLBRI B4t S AN 1T, TLB AT BH L7 TLBXI i 4h
i KN,
0 26.0 | HiefE A0, 0 0

AT -

FEB AR BB EL PageGrain AR /T, LU FHTA TLB 3575, H RIS HK) COPO 2 1748 (s A 45
B, T BT AR E .

COPO HFfF#ss HEM
EntryLoOPFN, EntryLo1PFN 0
EntryLoOPFNX, EntryLo1PFNX 0
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7.9 PWBase &fFa¢ (CPO Register 5, Select 5)

PWBase 77 f7-#i /& — 1> 64 (LI 0] 135 A7 A7 4%, A7 U R I bk () s 40l bk« 1% 25 4745 5 PWField . PWSize
A PWCH ZF A4 e & 7E— 2 ff FH, 7F GS464E T4 LDDIR 1 LDPTE $& 4 MHATHE LA L EF B .
LDDIR #1 LDPTE 84 (¢ 2 YIRS MM I 4, Z iRl 8 & 2 W% H 5B M — R IR IR,
B S R LR 25 07 2 L 7-9.
&l 7-9 PWBase,PWField,PWSize 5 PWCt| B3z 21 i T &
PWSizegpw PWSizegpw PWSizeypw PWSizeypw PWSizeptw

(RE=Esa:Lhe S

BadVAddr ‘ ‘ Binfiex \ ‘ Gin}dex | Uindex | Mdeex | PTir:dex |
“\ PWFie'dBm PWFieldGD| PWFie'dUD| lll‘ PWFie'de ‘l‘.‘ PWFieIde|
PWBase 1‘ '; “-
v
| Y
¥
7 ! T Enyioo |
SEHE B R R e
32 32rb b - - .
64b? 645)/;7/ 624’;/?//,/4f'//,32b LEE%% PWFieldprg
S T thii]
S PWSi
PWSizeps ESUES e
K] 7-10 5B T PWBase Zif7as RS 0; 3R 7-12 X PWBase 777 2 &5t 47 T Hik .
B 7-10 PWBase S5
63 0
PWBase
# 7-12 PWBase FEREHR
Wak | ThReHiA 5 | BAfE
PWBase | 63.0 | JUIEHuhl. RIW 0x0
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7.10 PWField &F7F%% (CPO Register 5, Select 6)

PWField %7 {7 #%5 PWBase. PWSize Fl PWCH ZF {7 a3 & 75— H, £ GS464E # T4 LDDIR F
LDPTE f84 (AT IRt A5 15 E. . LDDIR Al LDPTE 84 X HFr 2 R R A/ i a4k, Zm gl
BERZ IR HFRA—F IR, FTCFFI TR R vi S A2 15 LS 88 T 7-9. KR 7
FE )N — 2 U R B 24 DR T 2R 5| B Al Ik M ASr 2 4K R th ik (Bad VA dr) H #8k HER 7 32 48 LU AR T 75 2101 o
PWField 77 £7 2% H T AR IR & 2t 5UER &R 51 £ A7 &1 4K iz Hidik- (Bad VAdr) FH &l X TR 4B A &

7-11 B 7 PWField /7258 ;. & 7-13 X PWField & 17 25 & k4T T ik .

7-11 PWField 72X

38 37

32

| 0 | BDI
31 30 29 24 23 18 17 12 11 6 5 0
| o | GDI uDI | MDI | PTI | PTEI
% 7-13 PWField &880k
Bar | ThRefid 5 | BAfE
0 63..38 | RiklE N 0. 0 0
Hehk H 3% (Base Directory) & 51 #2467 &
BDI 37.32 | H:bk H R SE T HH B PWCHpwpiree 121 o 2kt B R W LA AR X A AR TR, | RIW 0x0
BN P DUR AN AL TR AT A IR
0 31.30 | RifE N 0. 0 0
GDI 29..24 | 4=J5 H 33 (Global Directory) 2 5Lt & RIW 0x0
uDlI 23.18 | |JZ H & (Upper Directory)Z 5l iL e & RIW 0x0
MDI 17..12 | A H 3t (Mlddle Directory) & 51 #4617 B RIW 0x0
PTI 11.6 | FFRIFE (Page Table)X 51 #2iH 17 B . R/W 0x0
TR AL 5
RAE TR TN B4 568 A % PTEI-2 bAs, TR IR T84t
PTEI 5.0 | MEFRMA TLB MIEE: MEFIEHRARH 2 R, 3 RIL XI BHHEEREEZE | RIW 0x0
EntryLo0 5% EntryLol [ mPif k. KUk PTEI EUREEEAN 031 1, 5 NI A2 8% 4%
AT -
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7.11 PWSize #1728 (CPO Register 5, Select 6)

PWSize % {7 # 5 PWBase. PWField 1 PWCH a7 {7y lL & 75—, £ GS464E # T4 LDDIR F
LDPTE 84 (T4 S B 5 2. LDDIR F1 LDPTE 54 S #2 R UUR LS i i &4k, 1% TR Al
BERZ IR HFRA—F IR, T FRI TR R vi S A2 15 LS 88 T 7-9. KR A7
FE )N — 2 U R B 24 DR T 2R 5| B Al Ik M ASr 2 4K R th ik (Bad VA dr) H #8k HER 7 32 48 LU AR T 75 2101 o
PWSize & 7 a H T AR IR & % TR R 51 £ 45 B Rk Mk (Bad VAddr) HH 48R3 22 EU AR (R A7 4

PWSizeps 3 T-42 1 H SRR R EF AL T8 2 32 [ 2 64 . % 2% H R ARG PWField 1 PWSize Mf¥
Ak 2 Hi bk (BadVAddr) H AU 2R S 1A T 2o UL H SR R P HREH T (2% 2 s 3 A0 TR IE
VifFHidk. XTLB Refill bbb e di A 64 f745%F, TLB Refill %4t mr LUEH 32 788 64 frfgEt .

7-12 UiBH T PWField a7 a8 k%20 % 7-13 X PWField &7 7788 25 30T T ik .

63

7-12 PWSize S7%# R

38 37

32

‘ 0 | BDW
31 30 29 24 23 18 17 12 11 6 0
| 0 |ps| GDW uDW | MDW | PTW | PTEW
£ 7-14 PWSize FFa8MA
Bar | ThRefid 5 | BAfE
0 63..38 | RiLiEA 0. 0 0
BDW | 37.32 | BEUEHZRRRLMIE. N0 RARAFTEEREIHRE. RIW 0x0
0 31 | HEEN 0, 0 0
PS 30 | BEHFEERIWELY . 0: 32 hrdREl; 1. 64 SRkl RIW 0x0
GDW | 29.24 | R HFREGINE. NOTEN, FEN 0 K AEERLERAHE RIW 0x0
UDW | 23.18 | FEHFRRLIMT. A0 TLEN, BLEN OB ABERLERAME . RIW 0x0
MDW | 17.12 | HAIEFRRRGIAIE. N0 LR, BEN 0 B A 45 A E RIW 0x0
PTW 11.6 | TURBIERRGIMITE. 50 LR, BLE 0 AL 3L A E . RIW 0x0
TR T . FTHH M TURIR S LA 3 i (WA EIRIEK RS 64
PTEW 5.0 | A A S AR NAE B, HEHUTEER (R0 FEE 2 16 717, PTEW | RIW 0x0
T E A 1, YRR 5K AR (3+ 1) M F R & Vi {7 ik .
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7.12 Wired F%% (CPO Register 6, Select 0)

Wired 2 A7 2 — MRS S A7 as, HT g L VTLB Hhrfil i R U5 BENL B R i A i 5t . HoR s

K 7-13 fios.

B 7-13 VTLB FEERREREHL B HRRIL

#6370

BEHLE: ek mi

Wired 7 17 52 — H2100

S0

F It 5 2 I5 1

K 7-14 B T Wired Zif7as g 3 7-15 X Wired 27 78 & 3047 7 #iik .

B 7-14 Wired 775885

31

0 Wired
£ 7-15 Wired FERE A
Waw | DiReid g | E6E
0 31.6 | HEHEAN 0. 0 0
Wired 5.0 | TLB @RS ZHRIZ 8 1A 5. RIW 0x0
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7.13 PWCtl %78 (CPO Register 6, Select 6)

PWCHl & f7-#+ 55 PWBase. PWField 11 PWSize % {7 &+l & 7E— &, /£ GS464E /-T2y LDDIR M
LDPTE #54 (I ATH A S5 id B {5 5. LDDIR M1 LDPTE $54 30 7 2 S i L 45 i i 25 4k, 1% & dhaf
B2 H H RN — R TRINR, Fr R TR 5 Je U i FE i LSS 88 Tl 7-9. JHIEH 7K
FE )N — 2 U R B 24 DR T 2R 5| B Al Ik M ASr 2 4K R th ik (Bad VA dr) H #8k HER 7 32 48 LU AR T 75 2101 o
PWSize & 7 a% H T AR IR & % TR 2R 51 £ 45 & R K Mk (Bad VAddr) HH 81522 22 EUARR (R A 4

PWCH F 42 1l D O & 4 rp e 7 P 2 0k H %3, BLRCR I SCHF

7-15 Ui B T PWCH Z 725 M & 7-16 XF PWCH ZF A7 88 - 433E 4T T iR .

B 7-15 PWCtl 7R

31 30 29 7 6 5 0

| 0 [Pwoirext] | Hugepg | PSN

£ 7-16 PWCtl FE3EHH#AR

AR (T2 ThREHiR w5 | EAE
0 31 HEE N 0. 0 0
PWDIrExt 30 | K:iikH 3 (Base Directory) R IIfefffefr. 1: HH; 0: ZEH. RIW 0x0
0 29.7 | HEEN 0. 0 0
HugePg 6 NLFRHFERP LRI, A0 RREFRPALHFLT, RIW 0x0
PSn 5.0 | T BRRP R PTEVI AL E . RIW 0x0
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7.14 HWREna &FfF%% (CPO Register 7, Select 0)

HWREna 25 fE 2 P AE— S LU RS, 454 RDHWR #5476 245 R AT DAz BR e figi ik 25 47 2%
K 7-16 i8] T HWREna A7 s A%t R 7-17 X} HWREna & A7 28 S48k AT 1 ik .

B 7-16 HWRENna & 722

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
F S
r Y
e |E c NS
g|x|U C c C U
S|t|L 0 RICI!TIN
c|C|R e S u
a|C S t m
| e
e p
#£ 7-17 HWREna FF8383#R
Bark | 2 TResR "5 | BAfE
FreqScale 31 | RDHWR 31 (Jb# 8 AR 40) iaefi. 1. ARVFEG 0 2. RIW 0x0
ExtCC 30 | RDHWR 30 (4Mi Count #7/74%) ffiRef. 1: AVFEHG 0. ZE1EEEL RIW 0x0
ULR 29 | RDHWR 29 (UserLocal & f7#%) fffefii. 1: AVFEHG 0. Rk RIW 0x0
0 28.4 | RiLlEA 0, 0 0
CCRes 3 RDHWR 3 (Count F3845) fFgefr. 1. AVFEEL: 0. ZEibikit. RIW 0x0
cc 2 RDHWR 2 (Count 27 {7 #%) ffifigfiz. 1. RVFEEEL 0. ZE1bBE. RIW 0x0
SYNCI- ) . i
s 1 RDHWR 1 (SYNCI_Step) ffifigfi. 1: ARVFEE; 0 ik, R/W 0x0
ep
CPUNum 0 RDHWR 0 (EBasecpunum)fHifEAT . 1: FOVFEEL: 0: ZEILiEEL. RIW 0x0
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7.15 BadVAddr #7258 (CPO Register 8, Select 0)

BadVAddr & /788 & — N R 3748, H T IdsRRi — I SEURAE 701 21 1) g bk«
Address error (AdEL =¥, AdES)
TLB/XTLB Refill
TLB Invalid (TLBL 8% TLBS)
TLB Modified

K 7-17 UiBH T BadVAddr ZFA7as ks 2; 2 7-18 XF BadVAddr &7 A7 88 253804 T T fiik .

63

B 7-17 BadVAddr 75k

BadVAddr

# 7-18 BadVAddr HERIEHR

AR A1 ThREHR 5 | BMfE
BadVAddr | 63.0 | Hi4BAImEHE. R ¥
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7.16 Count &FfF2% (CPO Register 9, Select 0)

Count 77 f£-#%5 Compare ZF f£ A5 B & 7E kD, FHT- 5830 — AN AL FE 25 P 30 10 =k 52 5 ) 488 B I o 1%
THIN 2% F 38 1 1A% A B SR AR K R I (AT 1) 12 FEPATIEFE A, AbEE B AZ IR /K 2R I Bl = mT R4
AR, DKt Count (1 H AT tE 2 28 1k

N ThRE SIS T H K, BT LARCE Count 27 74%, BllnitAd 800, [RS8

Bl T Count 274 MR s X Count 27 7748 ST 1 1A .

& 7-18 Count &8

63 32

CountExt

31

Count

£ 7-19 Count FE8RIERHIR

WA | AL ThREHER w5 | EAfE
CountExt | 63..32 | HETHEss s 32 fiy . R/W "

Count 31.0 | ABTHEES . R/W ¥
TR

AL FE RSP Count & —AN 64 A7 58s . AL FRES P36 S Count/Compare 7745 [ 5 B A 7 2 i
Count 1K 32 fi{i5 Compare 7747 #H i ELE T il &% 1) - RDHWR (rd=$3)i% [] Count 7347 #+ 1% 32 A1 554
&% 64 A4 . MFCO 454 et Count ZF fF 84K 32 AL fF S B 2 64 AL 4R, (HR2fEFH MTCO 45
45 Count ZFA7as il , AbIERLKIRATZa% H 1 64 ALEH A E N Count Zifrde . BRIEW: R FA
Y517 Count FA7-# 1 7E #E1) 64 Aif5 2, 51 DMFCO. DMTCO #54 .
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7.17 GSEBase &ff%% (CPO Register 9, Select 6)

GSEBase arfras e — NS W74, HTECHIESY G Ah Sk .

& 7-20 $LB] T GSEBase {7 anfIt&\; 3 7-21 X GSEBase & f7-w oM BEAT 1 Hiik o

63

& 7-19 GSEBase FfF2#&=

32

Exception Base

31 12 11 10 0
Exception Base '\NG‘ 0 ‘
# 7-20 GSEBase #1Ea iR
BAeK | ThReiR 5 | BAE
) 2 Status.BEV=0 Itf, IR 12 AAE Ay RGIAM A K 1A &k .
Exception OXTf.fff
Base 63..12 | [63:30]621% 2 WG f156 T L BF A RTLAH N, 4 WG 755 T 0 if'5 EBase #7350 | R/W 80000
[63:30] L PREFAAL .
[63:30]4 [ S =L
WG 11 1: ExceptionBase[63:30] 7] 5 ; R/W 0x0
0: ExceptionBase[63:30] 5 NFHAREFAZE,
0 10.0 | REfE N 0. 0 0
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7.18 PGD #fF%% (CPO Register 9, Select 7)
PGD ZFAE 88— AP 1R 88, AR AL ML

K 7-20 LB T PGD FA7asiItg X 3R 7-21 XF PGD Ff7as &4t AT 1 ik

B 7-20 PGD #FEa &R

63 0

Page Table Base

# 7-21 PGD HFHEBEHR

Hek | AL DhReHiiR 5 | BMfE
. 24 BadVaddr Z¥ /78855 63 £ 1, | Page Table Base fIfE %5 T KScratch6 2717 7%
age
g R
Table 63..0 R 0x0
B 24 BadVaddr Z¥ /78855 63 {24 0, I Page Table Base [I{E % T PWBase 2 /728
ase
TERE
97
FHPAHEAETERLA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

7.19 EntryHi /%% (CPO Register 10, Select 0)

EntryHi #4728 TA7 TLB 2. 5. &ifUi A TLB RIS R .

TEE @RS PATIE LT, EntryHiasip 375 AR E N I S AT bl 2= (AR, 5 BUFR BT A B AR 1
Hiht—i#2 25 TLB ##k. Mk4 TLB #4MTLB Refill, XTLB Refill, TLB Invalid 5% TLB Modifid {41,
fish 2 451 4D PR A b I A S 3820 8 5 N EntryHig A1 EntryHivene e 24304T TLBP $54-1, R AR I ) iz 1
HEAZ B bk 2 [ AR RS BAFIAE EntryHigs  EntryHivens s EntryHiasip 38, F T 3#E1T TLB &k,

AT TLBR 4840, TR 2 TLB F I H 1 P9 250K 5 N EntryHi 25 7748 IR AR B33k o 1 F 3047 TLBR
Te 44278 o EntryHiasip 8, IR Zi7E $1AT TLBR 84 Hi {47 ASID 38, JF7E TLBR $T45 W5 M
BFAIPKE . 3X mi4T TLB Invalid #1 TLB Modified I 4Mb3FE T, DL H B G A7 BAS U N E 2L

MPAT TLBWI Al TLBWR FEAHT, FF5 NI 1) R Hihk A5 S AN bk 72 (A bR U5 B AFE EntryHig-
EntryHiypng 1 EntryHiasip W, AT TLB S A. $4T TLBWI 540, £ EntryHignny WEN 1, "L s
SEMI TLB RINLAL. BT EntryHiguny 28 TLBR #8410 AE %, FIHHUT TLBR 541
FUR Y ASID S — R4 IF EHINV 38, X6 T /5 82304 T 1) TLBWI $8 2 RE 15 IR AT IR 22,

Kl 7-21 UiB T EntryHi aF 74 kE s 3R 7-22 XF EntryHi 2947 28 S 38047 T A

B 7-21 EntryHi FF88#

63 62 61 48 47 32
‘ R | 0 ‘ VPN2
31 13 12 11 10 9 8 7 0
EH
VPN2 0 |y O ASID

R 7-22 EntryHi FHFREHIE

BARKR | ThaEHR w5 | EAE
DXSAR IR, X RE kb 1A [63:6 2] 47
0b00: H T4k X 4 (xuseg, user address region);
R 63..62 | 0b01: Wi% F-ht[X g (xsseg, supervisor address region); R/W 0x0
0b10: fRH;
Ob11: #Z.CoHihik[X 35 (xkseg, kernel address region).
0 61.48 | HiL{E N 0. 0 0
VPN2 | 47.13 | MEUL-5 [ 2(AR g B TT), 0 B Hi bk [47:13] 47 RIW 0x0
0 12.11 | HAEfEA 0. 0 0
TLB JERARIC AL
EHINV? 10 | iz BN LI, AT TLBWI 4R 20K B TLB R IIEAK . RIW 0x0
LHAT TLBR 540, Fih i) TLB RBIALR, WHZAHEN 1.
0 9.8 | RiLtEN 0. 0 0

' R4 Configde=0, {H GS464E {5#% [ MIPS TG LE Configd,e>1 5 FHIE LI T EHINV 3. 106 GS464E VA FE 5 il
R N AZ S B E D EntryHigy 3020 8E, T8 TLB A PL.
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W | AL ThREHIIR B | BAE
HEbE A RS . I FAEZ AN IERRSE S TLB: LA ASID JEAFIX 4y, X T4
ASID 7.0 _ R/W 0x0
(RIS, T LA FIHERR R A R e
99
ELPREAFTRLA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY ﬁﬂi’; 3A2000/3BZOOO &bﬁ%ﬁﬁ)ﬂ%ﬁﬂﬂ ° ‘Fﬂﬂ
7.20 Compare # 7% (CPO Register 11, Select 0)

Compare Zif7e%5 Count ZFf7#slic A 7E L, FTSZI— N Ab B P 0 A B g B 4% B2 5 By 0BT o
Compare Z¥ 1728 FTAEEMEAE B NG RFEAAE, 5 Count ZF /A28 UMK 32 Ardb47 EL i, 2479 5 AH A5t ik ¢
TH 28T, ¥ Causerr B 1. 7EARMA & Wiy, T h ek e 2 2k 7 - (Causepr, filfir
Wrek 550 M FH s s WS U, VA 28 R e A TR W2k i IntCtlpr B € o

S Compare Zrf7asi, TR H BT Causerr il 0, AIITE BRI 2% 187

Kl 7-22 BB T Compare ZF /785 0k%0; R 7-23 X Compare a7 {7 as 2538347 T ik

B 7-22 Compare &2

31 0

Compare

£ 7-23 Compare FfFaiE ik

Hafk | ThReHhiR BRI | BAME
Compare | 31.0 | [AJR@it-S$bbii(. RIW 0x0
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7.21 Status F7E8% (CPO Register 12, Select 0)

Status ZrfEas e — DAL EF 7, OE A ISR Il aE DL PSR 2 E B
K 7-23 BB T Status ZF A7 asiIAE ;3R 7-24 X Status A7 s SHHREAT 1A

B 7-23 Status FAFEEEIN

31 30 29 28 27 26 25 24 23 22 21 20 19 8 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| 0 [cuzcuticuore|Fr| o [wx(Px[BEV] 0 [SRINMI[ 0 | MID | IM7..IMO lkx|sx|ux| Ksu [ERLEXL] IE |

R 7-24 Status FiEesER

Hafk | DhReiR 5 | BAE
0 31 | KN 0, 0 0
cu2 30 | PhAbERAR 2 MTHIARIRAL. 1. WA 0 AR RIW 0x0
cu1 29 | PrabERES 1(F S HM RS AT AR IRAL. 1. ATA; 0: ZAH. RIW ox1

Pr b RS 0 AT ARIRAZ. 1. AT 0. 2R
cuo 28 LA FRER AL T Kernel #5250H1 Debug #2200, PRAb3Egs 0 B2 T RMER, LR FHE | RIW ox1
CUO fiAE7H Lo

RP 27 | WIS ESE R, 1. TP 00 KM RIW 0x0
T R A A A R S AL

FP 26 | 0: 16 MFAFAE, BES, 84 64 60, FOREEAABHENR 32 7 L RIW 0x0
1o 32 /MF AT, EEHT, FA 6461, HREEAEMUENR 32 A L

0 25 | HufE Ao, 0 0

MX 24 | Vil DSP BHEMMEREAT . 1 WU 0: ZEibiii. RIW 0x0
PR 64 AL fE R REISHIAL, A TliRe 64 frtbhil 2], CHRBEAT

PX 23 | I 64 PrEREL TR MEE RIW ox1
1: ffifg; 0: 22H.

BEV 22 | plsbmE A CHbESl. 0. IEW; 1. B30 RIW 0x1

0 21 | HEfE N 0. 0 0

M TR EEEN reset 41 & A 152 B T8 E A7 (Soft Reset).
1. RHREN; 0. NRKES(ATHERZ NMI B Reset).

SR 20 . . . R/W 0x0
3% A7 I O I, SR Z IS X% AL S 1 BIENE, BITE i I B A 051
(IBEAE
4RS8O reset 141 al &N L& B -FANAT 5 #iH Wi (NMIE) .

M 19 1: RAFBEMPl: 0. ARAW R+ W7 (7 BE 2 Reset 5 Soft Reset). W 050
2307 I O I, B ZIE XA S 1 BIENAE, BITE i B T B A 051
(IBEAE

0 18 | HEER 0. 0 0
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Hamk | Theefd 5 | A
Tt B S, TR AT BN AR 1 Mtk 2 AR R — AN . B BT TR [ Rtk =
(2755245 T MID 3 H Diag.INST 3k 5E . VifFiRfEE A #HH MID {5 RIS TE
Root.Status.MID 1545 % iyl =7 (8] _F, 75 ) H & 72 B ik 23 | ey e B 5 4% 1) MID

5 EPE .
MID 17..16 - ‘ - L ) RIW 0x0
GS464E KH 2 frémbE(MID)ARiR 4 AME LR 2 1 4 itk 251, MID=0 [¥thiik =S
[A] /& MIPS SEHLAT UL A bk 2 5], MID=1 {1 itk 2 7] i 2 A2 R 40U L AT AL 1 bkl
ZE[E], MID BB A W] A7 o 2h 8 R 0L
MID 1 7E Diag.VMM=1 It A 5, Diag.VMM=0 i J&1& 5 fl{E i 8 &R 454 B M 0.
HIT BRI . B0 A — AN T, PR P T R A P T A R
IM7..IMO | 15..8 RIW 0x0
1. fiifg; 0: BRM.
1. BEVTIH 64 iz Kernel B, Kernel Bcijj )48 ] XTLB Refill #1146 &
KX 7 RIW ox1
0: ANBEVT M) 64 17 Kernel B, Kernel Bijj a4 fl TLB Refill 5|41 & .
1: BEVi 1A 64 {2 Supervisor B, Supervisor B{ijj a4 ] XTLB Refill 4[] &
SX 6 RIW ox1
0: ANBETIA) 64 fi7 Supervisor B¢, Supervisor Bty il {# ] TLB Refill f4h & .
1: BeViin 64 A7 User B, User Bt il i XTLB Refill fi4k i, suirH AT
a4 1 64 A5
UX 5 ) RIW ox1
0: ABEVIIE 64 fi7 User Bt, User BXjIa) i TLB Refill #ilsha &, A uvrHH 1
KT8 H1E 64 L HdE -
Kb B AR AL o
0b00: 07 (Kernel Mode)
KSU 4.3 | 0b01l: M7 (Supervisor Mode) RIW 0x0
0b10: FHF'# (User Mode)
Ob1l: {R¥E.
R, 24K /E Reset. Soft Reset. NMI il Cache Error 54NN %A i & 1.
0: IEWZ: 1: HiR%.
X ERL A7 1KY
ERL 2 o MHEBANMTHLE R/W ox1
o TR B A R TR
»  ERET 454 % M\ ErrorEPC &/ 25 3L BUR [F 3 ik
o kuseg BoK MRAE B4 B WL 4R 42 47 8 Y4 (unmapped and uncached)
BN . 2R AE—AAJE Reset. Soft Reset. NMI Fl Cache Error 5] 41 #1514 2% A7
BE 1 0: IEWY: 1. #IsM.
MEXLAIEN LR
o MHMIBAZNMTZOE
EXL 1 ‘ RIW 0x0
o A EAES B R TR B
»  TLB/XTLB Refill il 4 ¥R FH i F 51 - 5] &\ i AE TLB/XTLB Refill 5 5417
=AM
» EPC. Causegp 7E KA HT 1B SN A S5 o
G SR P A B AT
IE 0 0: B ATA BEAR A4 o 8T 5 R/W 0x0
1. fERERTA AR AR A
102
ERHPHEABEATRLA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

7.22 IntCtl /2% (CPO Register 12, Select 1)
INtCtl &7 A7 85 & — M LS A4, T b FE 3 b L AT
) 7-24 VLHH T IntCHl 2 A2 8RH0REN; 2 7-25 A IntCHl % A74% KT T Hiik

B 7-24 IntCtl FFERE

31 29 28 26 25 10 9 5 4 0

| et | et | 0 | VS 0

& 7-25 IntCtl FEBIEHR

B | AL DhReHiiR 5 | BEAfE
P ) B R R A i 2% B A R — A T B 2 .
IPTI 31..29 B B R 0x7
{E1EN 7, FKonEIHAE IPT, W2k HW5 |,
FF1E ) P A 2R F s 1k R B 3 itk 1 P W A R E R — A ki 28 |
IPPCI 28..26 B - R 0x7
{EIER 7, TR IFLE IPT, FELEFWZE HWS L.
0 25..10 | HuEfE N 0. 0 0
FA 52 1A R QR 25 HP T ) N ] kb i [R] B
VS 4rig & Al Bf
0x00 0x000
0x01 0x020
0x02 0x040
VS 9.5 RIW 0x0
0x04 0x080
0x08 0x100
0x10 0x200
M BRI E RIS ES R E . WRST VS B E T R E, AbFEasss
AT E -
0 4.0 | RifEHO0. 0 0
103
EdhPRAEATRELA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

7.23 SRSCtl ¥77%% (CPO Register 12, Select 2)

SRSCtl #1728 F T H 5 T 2785 . K GS464E WSl | — 4l H & /F8%, FrLLd H S22 15 Tl
AT AEAY,
Kl 7-25 Ui T SRSCHl & A7 a8 & 7-26 Xt SRSCtl ZF A7 a8 S #H4T T ik .

B 7-25 SRSCtl FAFHHEN

31 30 29 26 25 16 15 12 11 10 9 6 5 4 3 0

| o | Hss 0 | ess [ o | s | o | ocss

R 7-26 SRSCtl FHFHBEHMD

Hafk | ThReiR 5 | BAE
0 31.30 | RifE N 0. 0 0
HSS 29.26 | {HAN 0, TR AW —HiBHEFES, R 0x0
0 25.16 | RiEtEA 0, 0 0
Ess 15,12 T HIAMEER 5 F 5728 LS . GS464E HEEE AN 0, HAH BT RIW 0x0

NAHE -
0 11.10 | H#EER 0. 0 0
PSS 9.6 | WI—4THAEMNAT. GSI64E HEEEN 0, SAREHH BT ANHE . RIW 0x0
0 5.4 | HEER 0, 0 0
CSss 3.0 | fHAKIZEA 0, FomH UHTIIR T 27 7 a8 4t 2 1l F ar AE A 4. R 0x0
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7.24 Cause &FfF#% (CPO Register 13, Select 0)

Cause 2717 & 12 T HOl — KBS IR o BRUEZ AMEXT AT P A AT 795t BT

IP1..0. DC. IV 1 WP I54l, Cause &1 as i) H e 3806t T 8o 35 H 3.
K 7-26 UiBH T Cause Zrfres Mg, £ 7-27 Xf Cause & ffas S5-3I 3E4T T ik .

B 7-26 Cause FFEER

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3

BD|TI| cE |pcpc| o |iv| 0 |1p7]1P6|1P5|ipa|ip3|iP2|ip1]ipo] 0 | ExcCode

F 7-27 Cause BfFasiEitiiR

B | AL DiReHiiR 5 | BEAfE
BD 31 | FRIRBIERAEBISMOTES R BT aEiR M, 1. EIERM A, 0. ARAELEREM 0x0
TI 30 TH g Wife N . 1. ARFACEERTE 28T, 0 BEA TR A8 kT, 0x0
CE 29.28 | AL EEZE R O] B AN E SR AN AT T B AR B AR S 0x0
DC 27 Count FfFas2k b+ #daHI6z. 1. 151k Count i+%%; 0: f#ifiE Count %L, R/W 0x0

PERETH B AR BT R R
PCI 26 R 0x0
1. ARPACFERIERE I EES i s 0 B MERE T EEs s B kT .
0 25.24 | HigfEA 0. 0 0
RN NINE S IE A
\Y; 23 RIW 0x0
1. F AR o W 1) B (0x200); 0 3 F 451 41 ) 2 (0x180)
0 22.16 | HiEN 0. 0 0
Ry A FRREAE P BTRR IR o B — L R — AN TR, 1P7~1P2 & R S AE A4 1B 5~0.
IP7.1P2 | 15..10 ) } R 0x0
1: ZHP i E AR A R W 0: iz LT,
Ry A BB A P TR IR o B — AL N — AN AT, IP1~IPO R Yk B 3 7 1~0.
IP1..IPO 9.8 - RIW 0x0
WAt b bR AR AL ] PR 1 BRI
0 7 HiEfE N 0. 0 0
ExcCode 6.2 | FIAM RS . VEIERIE W .
0 1.0 | HifE A 0. 0 0
2 7-28 ExcCode 4w B 2wt N #1257
ExcCode Bhic % i1
0x00 Int W
0x01 Mod TLB {&ifi 4b
0x02 TLBL TLB f4h Geidmakiitdg 4
0x03 TLBS TLB #4554
0x04 AdEL Wk aE B A GREEE aETE 4)
0x05 AdJES kB A C5EERD
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ExcCode Bhid RF ik
MIPS 52 2 X B k4814 (BUFE4). R4 GS464E FA LI IBE b,
0x06 ZA AN R GG IR 8

BAFAIR A H RIAR ST “BusError” ERIFESEFZGHATEFHE.
SIS GREIRESEEE) . Ky GS464E IR SEHL DBE fI5h, #iZ 4k

0x07 JoR DXL i i R B
AR K IL RS HTED “Bus Error” {5 BiS H A B E G LI E 2w .

0x08 Sys ARG ABIS.
W s A4k

0x09 Bp W17 EJTAG Debug 1 24 F 14T SDBBP $54, 1514415 0x9(Bp)# 5 A Debug
217 4 1) DExcCode 13

0x0a RI TREA BB 51

0x0b CpuU PPALBE A AT FI A1

0x0c Ov S H A b

oxod Tr FEBIHGI1 41 o

0x0e AR

0xOf FPE i A

ox10 GSExc et E E B . BRI SRR B AHLA A B A KB AL R] TLB 4
o AT LUE IS A GSCause 25 A7 2 I AH S B i LA R A AT Fe 5l 41

0x11 - RE

0x12 - RE

0x13 TLBRI TLB 32 FH (k451 41

0x14 TLBXI TLB $A7 B 41

0x15 ARSI

0x16 KL

0x17 R

0x18 KL

0x19 R

Oxla DSPDis DSP 54 aE H 5 41

0x1b R

Oxlc - fre

Ox1d - fre
Cache #54514b.
Ky Cache #E45 4h e I & FH (il BN O Hisdk, BT LAES@ K F & 4 Cache &4

e ‘ YhiF Cause 447 4 ) ExcCode BN 3. 44T Debug HEUIY, BIAMHTS Oxte
#4455 N\ Debug 27 f7#% ) DExcCode 1.

Ox1f - fRE
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7.25 EPC #fF%% (CPO Register 14, Select 0)

EPC Zrfrdsit — > 64 Ml G a f74%, HAEHISMEEETE R kBT 4 AT 195 21 PC.
FEMANL[FED CR§TfD IS, AbFEER1A] EPC F A7 ds P S5

B B SRR 2 [ PC.
M EAEAR A B INFR AL T SER M, 1D IR AT — 27 SCEB 4R 21 PC, A Cause.BD

BN 1L

EMNFEE (AERE) IS, ALBEER 1A EPC A 4445 tH S5 A GISM AL 2 58 i Jm 4R BT 1952 /1 PC.
2 Status W Fa% K EXL A 1, KAGISMS AT EPC 27 s .
Y] T EPC 7 as kg s X EPC ZRA7 4% & St AT 1 Hik .

63

7-27 EPC H8#=

EPC

#£ 7-29 EPC FERE#R

Hek | AL ThREHR 5 | BMfE
EPC 63.0 | BISMEF IS . RIW ¥
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7.26 PRId &F7%% (CPO Register 15, Select 0)

PRI 277 #4552 — > 32 i Ak Arf7 o, XA AFav B T AR iR MIPS ZEBEES . AbEE 3SR R SLHL A

IIEEPSE

K 7-28 BB T PRID ZiA7as 0630 & 7-30 X PRI 27785 242t AT 1 ik

& 7-28 PRI SRR

31 24 23 16 15 7 0
CompanyID ‘ Processor ID Revision
# 7-30 PRId 728 4R
AR Az DheeHiR 5 | BAE
0 31.24 | REEN 0. 0 0
AT D 5.
CompanylD 23..16 . . . . . . R 0x14
24 Diag.IDSEL >~ 0 i, {f>N Ox14; 4 Diag.IDSEL A 1, {H A 0x00.
ProcessorID 15.8 | Ab¥ERRA T, N 0x63. R 0x63
N SEHA T
Revision 7.0 . . R 0x08
4 Diag.IDSEL >4y 0 i, {f>% 0x08; 4 Diag.IDSEL 4y 1 B, {H>H 0x05.
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7.27 EBase F %% (CPO Register 15, Select 1)

EBase #rfrave NS /ey, GBS AR I — R CPU 5.
K 7-29 $iB] T EBase FFAFaniUkE R & 7-31 Xf EBase F 17 ds ST 1A

63

& 7-29 EBase SFFERHK A

Exception Base

31 12 11 10 9 8 7 6 5 4 3 2 1 0
Exception Base '\NG‘ 0 ‘ CPUNum ‘
# 7-31 EBase &7l HtiR
BAeK | ThReiR 5 | BAE
) 4 Status.BEV=0 v}, 48/ 12 Ai/EABISNN O Rt
Exception OXTf.fff
Base 63..12 | [63:30]11X Y WG 5T 1 B AR LB N, 4 WG (%5 T 0 i 5 EBase &A79MT | R/W 80000
[63:30] L PREFAAL .
[63:30]4 [ S =L
WG 11 1: ExceptionBase[63:30]7] LA’ X\ ; R/W 0x0
0: ExceptionBase[63:30] 5 NFHAREFAZE,
0 10 | RixfEA 0, 0 0
CPUNum | 9.0 | AEZEAGTIIRYLATAEENRS] S, R
IR

245 ] ) B op AR 2N (Cause. IV=1), TSR IntCtlLVS BB N 0x10, W5 7 5 i i 4h 1) 0w % &
2t OxFFf YU . IS i 7 ERIIE EBase 45 12 A2 B N 0, ik 7 S a B w0 m i .
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7.28 Config 178 (CPO Register 16, Select 0)

Config 2F /7% g X7 —Le b FH 2% (R B 15 B . Config 27 /7% T 4 KO dnl @ B 5 40, Hoe il
FH A5 A 3] AT AR A FR AR 3 LR AAE . R GS464E X} KO 844 £7 5 00010 (Uncached J&
PR, AR ZL R BRAEE reset 451 A BEFR P HoO IGIREEA T R 4R 4K

& 7-30 i T Config ZifEesiIts R % 7-32 Config ZFE etk % 7-32 X} Config 2747 2% & 3e3k 4T
TR

B 7-30 Config B 78

31 30 19 18 17 16 15 14 13 12 10 9 6 4 3 2 0

B 0 Vecom|cam[ee| AT | AR | wmT [ 0o |vi] ko

F 7-32 Config B8R

B | AL DiReHiiR 5 | BEAfE
M 31 | AN 1, FIRAHFE Configl FF 4745 . R ox1
0 30..19 | RifEA 0. 0 0

VEC 18 BN 0, FTRATLEREEE X 256 HiHETES. R 0x0
oM 17 BN 1, TRt | e X 128 fivifrfe 4, BB KIBRWESE 29 Ik 2-27, R 0x1
{HR 1, RRBEEHLE CAM M4, LERGHE X CAM 854, Bk KigSHESE
CAM 16 R ox1

37 TWE 2-32.

BE 15 {EN 0, FonRH/NRumF a7 . R 0x0
AT 14.13 | 158 2, FRoRSEH MIPS64 1R RE5H), W LA 64 A4 Huhk==(A]. R 0x2
{EN 1, F%F MIPS64 release 5 FvE, H RS- 4017 SEEL AR Bl C4F wT i i s U
AR 12..10 R 0x1

Pic B 27 77 4 BH B A A7 4 O T BT

{9 4, MMU %H VTLB #1 FTLB % TLB JE®. AKX TLB MMU {5 BiE&FE

MT 9.7 R Ox4
4375,
0 6.4 | HiEN 0. 0 0
Vi 3 {6} 0, 54 Cache KA L Index sziiht Tag X2, % Cache FIALTE i . 0x0
X
ZFE 517,
KO 2.0 | Kseg0 B[y Cache JE1. GS464E X FF¥] Cache JEE4ILTESH 83 LK 7-6. RIW 0x2
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7.29 Configl #FfF%% (CPO Register 16, Select 1)

Configl 7 f7as H T IR AL PGS 10— LEBC B A5 B . Configl 23 7745 tP I B A Skt g A B

K 7-31 i T Configl #4725 k&0, % 7-33 % 7-32 Config 2F (7 24 filR 4 Configl 2577 2% &5 du ik
N

B 7-31 Configl #FfFastg =\

31 30 25 24 22 21 19 18 16 15 13 12 10 9 7 6 5 4 3 2 1 0

M| mmusizer | s | w [ A | bs | bL | DpAa |czjmplpcwR|cA|er|Fp)|

# 7-33 Configl HFEREMAR

Hafk | ThReiR 5 | BAE
M 31 | fHN 1, RRAFHAE Config2 ar 4% R ox1
MMU 59 63, H5 Configd 2717441 VTLBSizeExt H##%, K& 10 Lkl
Size-l 30..25 | Configd.VTLBSIizeExts q || Configl. MMUSize-15 o; R 0x3f
PHZE AN 63, Fx VTLB Jy 64 T,

IS 24.22 | {1~ 2, %R |-Cache AU & 256 1T R 0x2

IL 21.19 | 1845, i I-Cache F:4T K )y 64 7., R 0x5

IA 18..16 | {4 3, %sn I-Cache L5 4 #%. R 0x3
DS 15..13 | {45 2, #7x D-Cache B —H 4 256 17. R 0x2
DL 12..10 | {5~ 5, %7 D-Cache fHTKE N 64 7. R 0x5
DA 9.7 | fH 3, #*7x D-Cache L5 4 #%. R 0x3
C2 6 HR 1, RNETHEGRER 2 (COP2), R 0x1
MD 5 N0, FRKILI MDMX ASE #5445, R 0x0
PC 4 881, FoRsSEH T MR Ee. R 0x1
WR 3 550, FoRASZIL Watch F 1785 . R 0x0
CA 2 890, FRFKELH MIPSL16e Hi44. R 0x0
EP 1 fHR 1, RAREIT EITAG. R ox1
FP 0 AL, FoRSEIT AR S R ox1
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7.30 Config2 &FfF%% (CPO Register 16, Select 2)

Config2 ar {7 a5 F T I AL AL BE 2 1) — LLL B A5 B.. Config2 aF £ 48 I B A 3835 o R k.
K 7-32 i T Config2 #7472 k&0, # 7-34 % 7-32 Config 2F (7 28 AlR X4 Config2 25 17 4% 5 du ik
N

& 7-32 Config2 28K =R

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

M| o0 | TS TL | TA | 0 | ss sL SA

# 7-34 Config2 HFHEREMAR

Hafk | ThReiR 5 | BAE
M 31 | fHN 1, RRAHAE Configd a4t R ox1
0 30.28 | RiEEA 0. 0 0
TS 27.24 | {1~ 2, 7R V-Cache f— A5 256 17 R 0x2
TL 23.20 | {1~ 5, #R V-Cache ST N 64 715 R 0x5
TA 19.16 | 144 15, FFIR V-Cache {18 16 . R Oxf
0 15.12 | RiLEN 0. 0 0
SS 11.8 | f§ N 4, #Ix S-Cache &4 1024 17, R 0x4
SL 7.4 | {iN 5, ¥~ S-Cache FATKIEN 64 7. R 0x5
SA 3.0 | fHA 15, /R S-Cache A7 16 . R Oxf
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7.31 Config3 &FfF%% (CPO Register 16, Select 3)

Config3 27 f7as H T IR AL PGS 10— LS B B A5 B . Configl 23 7745 P I BT A Skt g A B

K 7-33 i T Config3 &7 #sik& 0, # 7-35 % 7-32 Config 2F (7 2 filiR % Config3 25 17 4% 5 du ik

1T 7 ik
& 7-33 Config3 B
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
C v u D ¢ viv| |c
BIM|g M LIRISIDIT|L|L]g]] >
MEE:BABPBISCPWVZR R 8R|5AR>I<|;§>T<[KlnSPMMTSMTL
g |P I b C C|t M
R 7-35 Config3 SRS HR
Bark | 2 TReHR "5 | BAfE
M 31 | fHN 1, RIRAFIE Configd A 785 . R ox1
BPG 30 | N1, Fon TLB LR 256MB [k TT, AHPIf¥) PageMask 771745 v 64 fif. ox1
% 0, FRIRASLI Coherency Manager memory-mapped Global Configuration
CMGCR 29 Register Space. B B R 0%0
GS464E XFF£ %, RHEEXNZZ S EEHE], FRH MIPS (23
PR EEANY, SLH MIPS JfRaf H 2 — Stk s B .
MSAP 28 | fH N0, FoRASLH MIPS [HEFH(SIMD Module). 0x0
BP 27 | fHN 0, FIRAKRSLH BadinstrP ZF 1735 0x0
BI 26 | fHN 0, FRARSLI Badnstr 173 0x0
sc - M 0, Fom AR SZB B A% (Segment Control)Ihfig . AHRHE, F-T B H# K SegCtlo. . 050
SegCtl1 A1 SegCtl2 2317 2% K SLH
{690, FoRARSLIMELE TLB =ML (Hardware Page Table Walk) .
BR, NTEAESEE X LWTR. LDTR 54 134T, MIPS ¥i5E ui{: TLB =
PW 24 | SEHLHI T E LY PWBase. PWField Fi1 PWSize 27772445 7E GS464E ¥ LIE L. IF R 0x0
H., PwBase. PWField 1 PWSize 27738 LI AU, 4 5% N5 SpacelD=0, 1, 2,
3 [ PYANAS [ M k25 1]
\V4 23 | M1 R 0x1
R 22.21 | PFISRSZHL MIPS MCU ASE, %I G Y. R 0x0
R 20..18 | FFIRSZHL micrMIPS64 1844, ZIHTLE L. R 0x0
MCU 17 | 50, FEAKSH MIPS MCU ASE. R 0x0
R 16 | AT FII SZEL MIPS64 F1 microMIPS64, ZIRTER L. R 0x0
ISA 15.14 | {50, FRHSLILT MIPS64 1544, AT microMIPS64 1544 R 0x0
ULRI 13 | N1, FREHLT UserLocal 7788, R ox1
RXI 12 | {1~ 1, FR1E PageGrain ZFA748 528 T RIE 1 XIE 7. R ox1
DSP2P 11 | 1EA L, R T MIPS DSP B A 2, R ox1
DSP 10 | {EN 1, £RIILT MIPS DSP fiidk. R ox1
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BAR | TheeiR w5 | BAME
55 0, AL ContextConfig F1 XcontextConfig 25 77 4% .
CTXTC o BN BUSITIE GS464E L HIHRAE RGUK I g IIREIR, BIMIFAEIAE TLB . 050
il Sh b RN ¥ Context I Xcontext & A7 & X P9 B AF N TR IO HR £ AH R,
ContextConfig 1 XcontextConfig 57 2% ti A T S
ITL 8 | fHAN0, FRAIIL MIPS IFlowTrace ik LhfE. R 0x0
LPA 7 A1, R Ry HbJEE . HRH, S8l T PageGrain 251785 R ox1
VEIC 6 0, R Wbl b AR S AN b 4% i) 25 (EIC) . R 0x0
Vint 5 B8 1, R WL SEPL T & BT (Vectored Interrupts)BE = . R ox1
SP 4 N0, FTRASCRE IKB KA. R 0x0
CDMM 3 8N 0, FTorASzBE &M 5 A 72 WL (Common Device Memory Map) Ll . R 0x0
MT 2 {850, FRKSLH MIPS 2 £F215H(MT Module). R 0x0
SM 1 0, FRASLI SmartMIPS™ ASE. R 0x0
TL 0 fE5 0, RIANKRSLI Trace B . R 0x0
114
EHPHERERLF

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

7.32 Configd &FfF%% (CPO Register 16, Select 4)

Configd 17 as H TR ALAFLER 10— LeiC BAE 2, JFH T2 FTLB By IR/
& 7-34 BB T Configd FFf7as itk ;& 7-36 X Configd %717 & & kAT 1 #iik .

B 7-34 Configd #FfFastgz\

31 30 29 28 27 24 23 16 15 14 13 12 8 7 4 3 0
. . MMU .
M IE |AE| VTLBSizeExt KScrExist ExtDef 0 FTLBPageSize FTLBWays FTLBSets
xtDe

# 7-36 Configs FEREMAR

Hafk | ThReiR 5 | BAE
M 31 | fHN 1, RRAAE Configh A f4s. R ox1
IE? 30.29 | 1M 0, FRAZI TLBINV I TLBINVF 84, RS2 EntryHigyny BAITIHE . R 0x0
AE 28 | {550, IR EntryHiagp BT AT N 8 . R 0x0

VILE. {50, H5 Configl ZF1E2% ) MMUSize-1 35514, A 10 HLASHE -

SizeExt 27..24 | Configd. VTLBSizeExt; || Configl. MMUSize-15 ¢; R 0x0

PHZSERIME N 63, Rs VTLB N 64 1.

B4 0b11111100, /R~ KScratch1~6 27 {7%#%(CPO Register 31, Selct 2~7) 7] LA# 4bF

KScrExist | 23..16 . R Oxfc
VTN UL CE R
MMU- 15.14 8 3, Fl T fi# %% Configd 27 47 #5 [114% 3 . Hop Configd[3:0]24 FTLBSets, Configd[7:4] 5 oxd
ExtDef N FTLBWays, Config4[10:8]y FTLBPageSize, Config4[27:24]y VTLBSizeExt.
0 13 | HEEN 0. 0 0

b Configd.IE {4 B A 02 T 175 55 MIPS BT {9 HE 28 Pk o S2BF |, GSABAE 4bFH824% 528 T TLBINVF 454 BA Configd.IE=3
TiAHAT), RIHAT—2% TLBINVF #5422 8> TLB RINAICAL. MAh, GS464E MbFEZHZ 1S TLBINV 454,
B HPATHRE MIPS BTG E AR, 12552 T TLBINVF 54,
GS464E AbTH#AZ L SZHL T EntryHi.EHINV SR Lh6E: 24 EntryHi.EHINV 628N 11, 4T TLBWI 54265 i (0 3L 5
AT TLBR Fa4 I, 20 ATise B TLB R I VPN2 JoR F{E B H 2 EntryHi.EHINV £,
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Har | TheeiR 5 | 2EAfE
IR FTLB AT F M TT R/ e GSA64E 1 FTLB JT SCRF I TR /N K Fo gl {4 T -
TURAN L ME
4KB 1
16KB 2
64KB 3
256KB 4
FTLB- 1MB 5
PageSize 1.8 4MB 6 RIW o
16MB 7
64MB 8
256MB 9
1GB 10
B RIS NMEA S TE LI A, WHZ i R
BB EOZIR 2 AL AUE S FTLB, 75 AbEE 84T A E -
FTLB-
7.4 | fHN6, F£xFTLB A% 81 R 0x6
Ways
FTLB-
Sets 3.0 | A7, F/nFTLB &—HAa4 128 T, R 0x7
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7.33 Config5 &1F#% (CPO Register 16, Select 5)

Configs & /745 H T He AL BE s () — S EAS .

K 7-35 UiH T Configs ZF /7 s HIt&; # 7-37 & 7-32 Config 717 2413t iA %+ Configs 2717 2% &% 15 it
17 TR .

& 7-35 Configh SRk =

31 30 29 28 27 26 1 0

[0 |R|R[R|R]| 0 | NFExists |

% 7-37 Configh FEREHR

BAeK | ThReiR 5 | BAE
0 31 | HifEA 0. 0 0
R 30 [R A ok Sz B B 4271l (Segmentation Control) Bz, A LLiZIS L= L. R 0x0
R 29 [R A ok Sz B B 4271l (Segmentation Control) Bz, A LLiZIS L= L. R 0x0
R 28 [Rl A o Sz B B 4271l (Segmentation Control) Bz, A LLiZIS L= L. R 0x0
R 27 BN R SZB MIPS 3 B R (SIMD Module), FrbAiZis 6 E L. R 0x0
0 26.1 | HiEEHN 0. 0 0
NFEXists 0 fER1 R 0x1
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7.34 GSConfig &f7%% (CPO Register 16, Select 6)

GSConfig 2r A & FH T AbBE SAZ A 7 A AR R I DO REEAT B IC E . BAF AT LAARIE R PP 1) BRIk
I A B AR I ThRE,  BAIRIS iR EEVEBE - -

Kl 7-36 UiHH T GSConfig aifFas A% x; K 7-38 X} GSConfig %1748 % b AT T #iid

& 7-36 GSConfig SFfFatt=

31 30 29 24 23 22 21 18 17 16 15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
Y, A R el A 5
b ! JRBNE Sl fglalele
P lo KPos KE| & 0 RIEjC|L|L 0 SIEITIE o [T 3 |y
S n n| %@ RIR vil|m|i P pl¢]¢
S | d|° ﬁ uiu el ]le|m ; r fIf
y e d r ? f ?
# 7-38 GSConfig SFfFaiR
Hafk | ThReiR 5 | BAE
EJTAG #54 FIHHE W s R ] 42 11 o
0: AT JE 6 4 W7 AR EICHR I A 1) 2% 1R 2 i R 181 b
1: EJTAG 484 Wi sURIHCHE W7 2551 41 7E 51 S Ak R[] S TR AT RS, 1 8 208 55—k
T R A4 T a5 SR I A 2
BpPass 31 | HZALE N OB, AFESKZIE MIPS EJTAG MITEBR 05 AL HE S i AUEHE | RIW 0x0
Wist, XBHERE EJTAG /b FEFE 7 06 Z0U7E b B AR v A& e 4 B A B 8t
WA I A6, AR 24 AT s R W7 551 414 4 T DERET J& 1] 5 /8 23 I ik %
BT B NBEAGER, 7] B 3 TR (AR P B 85 53T 0 I T 2% A B4 1k, {345 45114
AL FRFE 7SR AT FAEAR SR 5 T AT BI5 W SRT 55 2 K T R 2 P L B I
0 30 | REdEN 0, 0 0
KPos 29.24 | 878 K ALLE DR BI(PTE) H A7 T- W — Lt . RIW 0x3d
TLB U P AZHAT IR I T REAE RE AL«
KE 23 | 0: XMi%IhfE. EntryLoO A1 EntryLol 2F17a% M K Ard 2k b5 N, 584 0, RIW 0x0
1. JFRi%ThAE. EntryLoO F1 EntryLol 297728 K £7 7] 1E %18 FH o
BN LR, AP HE/ER TLB 1) VTLB, 23T MIPS f£4i 114 CAM Y
VTLB- ’ TLB, MTMIRIE A 7E GS464 FigAT HIHAE RE WX SR E B AME S MMU #54) RIW oxd
Only Y5RT LAFE GS464E L1847 . WA FEAFTHM TLB 1) MMU, #6824 0.
BAFEESOX — AR R, BIEZ TLB, &ML 21T A AT 4
0 21.18 | RiklEK 0. 0 0
BN LI, & Cache —EIE4kdr HA K0T 1Z A B 44 #Z Hh SCISCD fi84 KAE
SCRand 17 \ RIW ox1
Cache 7] 175 3R 113 [ 4E 1R 34 i1 64~128 A J HABEHLAE IR - B M O 1 G M i g
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BB

e

ThReHiR

B®I5

RhrfE

LLExc

16

9 LB, LL/LLD 84 & A21 Cache v [l 18 SR ZiR [9] &bk 5 (Exclusive) R 7 1
Cache it;

9 0BT, LL/LLD $i§ 4 & Cache 17 1] 115 3R 0 ¥R 1] 4b T 3L = (Shared) IR #& 1) Cache
.

R/W

0x1

Dis-
VCache

15

0: f#fH VCache;

1: Z%*H VCache.

TE MM VCache [A125H VCache i FE AT, BLF 75 EHA LR VCache FR B LA 3%
N

R/W

0x0

VCLRU

14

B B VCache ##eiiyk. 1. LRU B#ubyd, 0. DhBEHLE Bk,

R/W

0x1

DCLRU

13

i & DCache & #e5yd. 1. LRU B#ebaydk, 0. DhPEHLE Bk,

R/W

0x1

0

12..10

HEE A 0.

Reserved

AR ALE LA S 1, HAHEESN 0.

R/W1

0x0

STFill

ALFREE store #:AF H 2 'S &R IhREMEREN . 1: JF/A; 00 KM,
BAFEBBOZ—IRAHT, T SYNC 4521 fRAC LS h BUA 1 AR AT 58 RV 77
#efF.

R/W

0x1

Ext-

Timer

BN LI, Cause.TI Fric s mygh b oy LISk B T8 T A AL B 2% K 0308 I 25+
BN 0K, Cause.TI Fric st im Bhh WAk B I8 T A b 3125 % 1 7050 52 I 24
AR ISR, A1 i 38 BB AT R AN 57 A B A5 A% AR AT 2

RV GSConfig ZF /74519 ExtTimer S2F1 InnerTimer Az A By 1, HFZEK
PERESS IERAAC BB L, T8 A @it

R/W

0x0

Inner-

Timer

EHN 1K, Cause. Tl Fric skt b o] LR B T2 B #54% &6 EL Count/Compare
AL AR LI 5T I 25+

N OW, Cause.TI Fric kil i sh Ak B T AL B 2% A B LA Count/Compare 7
A3 S D) 5 B 2

R E AR 2, Bl Count/Compare 27 17 5 SE T 52 I 48 3 A S 3 22 B 5 b 3 25 4%
ARER 7R AR T 25 L7 R AL

RV A GSConfig ZF /7 #5119 ExtTimer S0 InnerTimer Az A B 1, HFEFEK
PERESS IERAAC BB O, T8 A @it

R/W

0x1

5.4

HilE R 0,

Dis-
STPref

BN LI, AREREE T RS Ui AFERAE R 1 store BRAEANHEATREME A Zh TG BN O
I, ACFRARHXS store $RAEWBEATREME E ST, store TR IERE AT BE— Bl
GSConfignomstpret BEATECE , 15 UL F — I HIHiIA

IR GSConfigoprer=1 I 44 7 X, GSConfigpprer=0 I A2 HUZIKA 2 51 1 A%
b

BAFEABSIZ —IRZEHT, FAEH SYNC 454 # (RALFLES h 38 MR AT BRIV 7
(o

R/W

0x0
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BB

e

ThReHiR

B®I5

RhrfE

Norm-
STPref

HRN L, AERIRIEXTS store FRAEHATREAE B SV TRELES, FrRAMRZEHEES load
BAESE BN O, AEEAEXS store #EAEREM: H ZhTUELR, Bk T RS load #:1E
SEFRRAR BRI, 3K R I 25— B R) Py store 4 4F H 315 & 9 L (e
#i—A> Cache B MREL, Wik KB — @ BIAE, IR 5 1 store #AF )i
F B B TEL

ZIBAAE GSConfigppre=1 I 7 & X, GSConfigpprer=0 MHE I iZI A2 5] #E 1k fEAE
1t

BAFTEABSUX —IRAS AT, T SYNC 48 2 RACFL S h %A MR BT 58 Vi 7
(N

R/W

0x0

IPref

BN L, ARPEESX TR B AT R A BTG B, RIAZIIRE
BAEREOZ—REHT, T SYNC 1821 fRALER &% rh B0 M AR AT 58 BRI Ui 7
i (N

R/W

0x1

DPref

BN LR, AP T HAR AR E AT BTG B, SRR
BAEREOZ—REHT, A SYNC 1821 fRALER &% rh B0 M AR T 58 BRI Ui A7
i (N

R/W

0x1
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7.35 LLAddr %% (CPO Register 17, Select 0)

LLAddr 77782 64 7 A2 /78y, H TR ST KA Load Linked 854 I EE bl . 2441 4hiR
[, LLAdDr 23288 iE = .
K 7-37 Ui T LLAddr ZRA78s 0%t 32 7-39 X LLAddr 2947 a5 538347 T ik

B 7-37 LLAddr FHFEHEMER

R 7-39 LLAddr Ff72EHER

B | AL DiReHiiR 5 | BEAfE
PAddr | 63.0 | it K41 Load Linked T84 4 FE bk R g
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7.36 XContext & f7#% (CPO Register 20, Select 0)

XContext ZFfFas& — M LE T frds, HA a8 Mgk RGBT rE AR — L TR & A B AT
KA TLB G4 A Rt bk A LS 67 . 32 /8 MIPS 2R i) i) = ¥, XContext 27 A7 4 R A — g
(A5 BT Rt 17 TUR 5 — I 48 5T, F T TLB 4 R A7 [ iZ 0TR 5T. XContext 75 /7 #% H A A i
A AAT b3 B 1T U 0] R DU AR — AN B TR GG, TUR/NA 4K 71T, BEANTLER TN 16 74797, A8 bk
S — AMEBOUER U — AN HOUR T Y TUR AR X Fh S I, B 75 25X XContext & 47 25 I N 2 i
AT U FE AL PHEAEL . T —AKHZ ROURMERIE RGK UL, XContext 27 A7 #%(3 BE I 7E s i 5 —
TR ] k2R A

XContext 27 f7-#5 £ Z 4 FHTE XTLB Refill 44N #EFZ 7 H o {HJ2 4 TLB Refill, TLB Invalid 1 TLB Mod
B R AR, XContext 24728 (1) BadVPN2 s Al R Sk th 2 5857, DRt T DLZEAH B 1) 451 40 Ak P A
¥ {8 B XContext 291725 .

XContext 7747 #H1[) BadVPN2 181 R &G ] T BadVAddr 7 7725 (1138 405 B, (HIFAR IR X5
eSS . 4 Address Error 51 7h K AE B, BadVaddr 77 77 35 < B A4 58T, {H Context & /745 ] BadVPN2
SN R AN S A RE A B

7-38 Ui HH T XContext ZF /28 MIA& 20 £ 7-40 X XContext 2717 28 & k47T T ik .

7-38 XContext SFfF 2K

63 41 40 39 38 32

PTEBase ‘ R ‘ BadVPN2

31 4 3 0

BadVPN2 | 0

#£ 7-40 XContext SRR

Waw | DiReid g | E6E
PTEBase | 63.41 | JURFEMN M. B RGHARIE LT URE TR E . RIW ¥

MR TLB B4, 7 4 e Hb ik (1) 63..62 .
0b00: i FH 7 X 45

R 40..39 | ObO1: AAZFH /' IX 15 R g
0b10: fRE4;
Obll: %X
BadVPN2 | 38.4 | X4&k4 TLB B4}, F7uHa Rk f) 47..13 £, R ¥
0 3.0 | HiEEN 0. 0 0
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7.37 Diag FF2%% (CPO Register 22, Select 0)

Diag %3 7 & 2 Je s F € P74, Tl T3 BERUALRAT LB — L8 N B BA S RS IR R A
&l 7-39 BB T Diag AifFaf sl & 7-41 % 7-32 Config 77 A7 #5384 i X Diag 27 4785 2 B0dAT T 4

ijio

[l 7-39 Diag #FFasig

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

I T

¢ : wo |18 || T 7)o (SIS eIt EIEIT|T ]9
E SIMIE L|L AIATAISISIEIL|LIg]S
L T X B|B c|c|Cc|s|s|T|B|B

R 7-41 Diag HFEEHR

WA | AL ThRedR WE | A

¥4 PRID FFA728 e B E . %478 0 B, PRId i3 {8 A 0x00146308; %7 N 1
i, PRId i {8 v 0x00006305. J& & 5 LS3A1000 i A 4L B 281 PRI 584 —5L.
FPL GS464 LIEAT HIEAE RGN AZ S LRI E GS464E L3 ¥is4T, ILATE
IDSEL 31 o RIW 0x0
PMON He¥iZAr sl 1.

TFEEEMS:. SREE G, IDSEL A KRB S— k. B RIS AE
PMON 4T,

0 30.20 | HiHEN 0. 0 0

2495 4 TLB Refill. TLB Invalid A1 TLB Mod i #hF, #7755 45) 48 46 4 BT 1]
) 1 1k 23 8] (1) MID.

L F TLBWR. TLBWI #5445 TLB I, %S ARLSI SN TLB R,
25 J5 SR R S b g

MID 19..18 RIW 0x0
2 TLBP. TLBR 54 2HX TLB i, BRI MID A7 Ik
ERAFEES PWBase. PWField. PWSize F77asit, I8 T 48w U5 i — 4
P TTREEEE.

MID 31X 7 Diag. VMM=1 it} 7] 5, Diag.VMM=0 i} JC it 5 (T {H %40k 4 B o~ 0.

PC i g SEH WU 2 756 1] SpacelD {5 B HIbRE, 0. AMEA; 1. A
INST 17 ZIALAE Diag FAFEHH VMM AL BN 1 HIEOLF A ARG BNNZIERTTUE | RIW 0x0
WiEE, HAS5HEEMERE.

VMM 16 R/W 0x0

Bl 1N, RO THAT TLBR. TLBP. TLBWI. TLBWR. TLBINVF

TLBEX 15 B4 ¥k VMMU 141 R/W 0x0
0 14 HEHE N 0. 0 0
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AR £z TheeiR g | BAME

I 13 xﬁ%ﬁ%f\ 1 ifi%45 FTLB. i%&%ﬁfi%%a‘f?iﬂ@%i%ﬁ%ﬁ%)\ 1 AT N, IESE RO 0
FTLB S {ER A 1 KK, A HENE N 0.

VILE . xﬁ%ﬁ%f\ 1 Bf%48 VTLB. i%i;%ﬁ&i&i%ﬁi&iiﬁ@%ﬁ1ﬁ%&%A 1WAT N, ET RO 0
FTLB S {ER 7N 1 KK, A ENE N 0.

0 11.10 | RiEfEH 0, 0 0
GCAC 9 RIW 0x0
UCAC o & 11, 7F Root-User # T $h4T CACHEO.CACHEL.CACHE3. W ox0

CACHE15. CACHE21. CACHE23 544 A it 2 ¥ A ¥R 28451 4N (CpU)
WCAC 7 B 1 B wait cache 14 B R #1] . RIW 0x0
WISS 6 B 1 BFHUH wait issue 1 KPR . RIW 0x0
SISS 5 B 1 EUH stall issue #AFE B R # o RIW 0x0
SFET 4 B 1 AU stall fetch 2 /E IR 1. RIW 0x0
ITLB 3 WL BN LIE A ITLB E T B A B A M R %A B 1 AT R, &= FTLB RO 0
SiZAMERT N 1 TR A AETE N 0,

LB ) XPEALF N 1157 ITLB I VE R AL BLEE S 12 %A S N 1 AT, 152 FTLB RO 0
HiZAMER N 1 TR AL A TE N 0,

5TE ) SHZALE AN 1 EE 0 S W) BRBTB Ail BTAC. i B AN A8 G /2 %L RO 0
BWEN LIAT R, 2% FTLB S ER TGN 1 K. %A HEE R 0,

RAS 0 B 1025 RAS Xt jr3l AT TR . RIW 0x0
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7.38 GSCause &FfF% (CPO Register 22, Select 1)
GSCause AZEE— AR /E4, JUOA TOIAMEAER SISy RGNS B, Ik FIshE

R EE,

e AN AR TR A

K] 7-40 Ui B T GSCause &7 aslfiE; & 7-42 X GSCause Zr 78 #5147 T #fiid .

B 7-40 GSCause &Ffrastt

31 12 11 8 7 6 2 1 0
0 | TiBinst 0| GsExccode [0 |[P|
# 7-42 GSCause FAEBREHMR
Hafk | ThReiR 5 | BAE
0 31.12 | REgfEm 0. 0 0
MIER A AT TLB $54Mifi & PSI BN, st B4R TLB #5437,
TLBInst[0]l 1 #7R/& TLBP 454
TLBInst | 11.8 | TLBInst[1] ) 1 %R TLBR 54 R 0x0
TLBInst[2]4 1 &R TLBWR 454
TLBInst[3]y 1 #74& TLBWI. TLBINV & TLBINVF 54,
0 7 REfE N 0, 0 0
GS- .
EeCode 6.2 | ety EBISMmAD . R 0x0
0 1 HREE N 0. 0 0
. 0 1. R BIANITE AT, 184K 64 LT R 0x0
0: Ml RZGISMIFRAAER RIS, FhAK 32 LUk,
# 7-43 GSExcCode 4ifig K 5t R sh KR
ExcCode Bhic#F iR
0x00 IS F SRS
0x01 VMMU RESUNL A A7 B R T 4
0x02 VMTLBL RERIHLHRE 258 TLB Fl4h L%l siiE 4
0x03 VMTLBS ML IR 1A TLB 14 (53R
0x04 VMMod ERHLHLEEZS 1] TLB 2 ek
0x05 VMTLBRI S AL I 2 (8] AN A S48 A
0x06 VMTLBXI R AL 1k 2 [8) AN 7] AT 45 A1
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7.39 VPID %78 (CPO Register 22, Select 2)

VPID ZFf a2 Jeits A € I A74%, T sl E LTI 9 VPID /5 &
&l 7-39 BB T Diag AifFaf sl & 7-41 % 7-32 Config 77 A7 #5384 i X Diag 27 4785 2 B0dAT T 4

&l 7-41 VPID SR
31 16 15 8 7 0
0 | VPMSK VPID
F 7-44 VPID BfEasiitiiR
BAeK | ThReiR 5 | BAE
0 31.16 | REEA 0, 0 0
FEMLSHERD, T4 Diag %1728 VPID 32 15 i Scht ik me s 167 8 %S =)
IS A 428 1) R M ik 5 2 2 5 R S bk RS (K SEBR AL B, BRIV AT AV AR U A 2R 5 )
SEGBITS {H T T 4 .
VEMSK VRID N Jie8ith | R Sl C AR e
HiLHE ARG SEGBITS
0x00 0 48 {Vaddr[63:62], VAddr[47:0]}
0x80 VPID[7] 47 {Vaddr[63:62], VAddr[46:0]}
0xc0 VPID[7:6] 46 {Vaddr[63:62], VAddr[45:0]}
VPMSK | 15.8 0xe0 VPID[7:5] 45 {Vaddr[63:62], VAddr[44:0]} RIW 0x0
0xf0 VPID[7:4] 44 {Vaddr[63:62], VAddr[43:0]}
0xf8 VPID[7:3] 43 {Vaddr[63:62], VAddr[42:0]}
Oxfc VPIDI[7:2] 42 {Vaddr[63:62], VAddr[47:0]}
Oxfe VPID[7:1] 41 {Vaddr[63:62], VAddr[47:0]}
Oxff VPID[7:0] 40 {Vaddr[63:62], VAddr[47:0]}
# VPMSK FLE T HR5E, KFLEAT AR
ZIRANAE Diag FATEIT VMM A7 BN 1 MBS N A B K, AW ER 0] LLIE
5, HAZS5HEAFMHRE.
FERMLS, AR ECZE] VPMSK 5], 15 0 T 5 R
VPID 7.0 | iZIRIXAE Diag ZF 7% VMM AL BN 1 M A B R, SNHZERERTTLIES | RIW 0x0
5, HAZSHEAMERE.
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7.40 Debug &FfF%% (CPO Register 23, Select 0)

Debug 47 & — A 32 ALAT LS T A7 8% o 2 A an B T Sl R AE ) EJTAG TR B A A1 A &
A LI NS I o Rt | e o R TN i N e o S 4 D R - s W N T ) B caa i ot O =1 A OB 3
WHEBHIAH IR A . 5T Debug #4725 14k 15 2% MIPS EJTAG #ivt .
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7.41 DEPC &F7##% (CPO Register 24, Select 0)

DEPC #7842 64 ALl 35 217 a%, HA & EITAG P51 4h sl iR X T i 451 1 b B 52 1 i 4k 45
FHAEPAT FE A1) PC.

LEME RS, Ab 3R ] DEPC ZF /748 H 5 N\

HL AR A A R 421 PC.

U E AR A ST AL T SCIEIR R, SRR AT — % 7 XUk R A1) PC, [RIRF Cause.BD
A1 Debug.DBD & A 1.

Kl 7-42 Ui T DEPC Zifr#s s ;s 3R 7-45 X DEPC 2 f7a% &4 AT 7 fiik .

63

& 7-42 DEPC R k=

DEPC

£ 7-45 DEPC HfRREH%

WA | AL ThREHER 5 | EAE
DEPC 63..0 | EJTAG AR 7Mb B 52 il i 4k STt HAT T8 2 1T PC. RIW ¥
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7.42 PerfCnt &17%% (CPO Register 25, Select 0~7)

PerfCnt & (7 2% — 4L T-AbHE 38 MR REFHAE S 1T 1) CPO Z /78 . & —AMERE B h—X) Select 51-
ZFAHAR I CPO A7 28R, Bl SelectO~1 #Jp¥ PerCnt0. Select2~3 45k PerCntl. Selectd~5 /% PerCnt2.
Select6~7 #Jf% PerCnt3. FHr&RZHVERE TH G MR A 27 A28 245 1 %7 /4% (PerfCnt Control Reg), FT
TESCFEARRA . ekt A A S AR R IC R IR BUE A % /74% (PerfCnt Counter Reg). Ul
® 7-46 fion.

F 7-46 PerfCnt & 178 Select 4

HERRTH R Select {4 PerfCnt #1748
Select 0 PerfCnt Control Register 0
0 Select 1 PerfCnt Counter Register 0
1 Select 2 PerfCnt Control Register 1
Select 3 PerfCnt Counter Register 1
) Select 4 PerfCnt Control Register 2
Select 5 PerfCnt Counter Register 2
Select 6 PerfCnt Control Register 3
3 Select 7 PerfCnt Counter Register 3

GS464E SEHL | PerfCntO~PerfCnt3 L PUZHMERE THERS , A7 a ks 2N E LI A 7 MIPS #EYE rh s Y
Wl HES MIPS HITEAE T X BIf/2, GS464E i) PerfCnt %577 2% SR b2 A AL BE2AZ P B PERE T8
MRS O mAELbRTEES . S 2, BB R E PerfCtrl A2 P FE R, BARIESRMS
A R A5 A% YRR B ) BE T BUER SRS R R, B S BAEXT T %4 PerfCnt 274748 125 SERR HAE
THeda 5 ) BAR I BE T BRS XAV Y T FE0E MIPS By T B kb B 2% 0T DL R H i v R AR To 1k
It 4 A PR .

7-43 58 1 PerfCnt Control /7213, F 7-47 X PerfCnt Control 257 %8 &% 1k3k 1T 7 ik .

K 7-44 39 T PerfCnt Counter 27 (785 3; 3£ 7-48 X PerfCnt Counter 2717 2% &3 AT T ik .

& 7-43 PerfCnt Control FfE84k& =

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

mwl o Je | [T
£ 7-47 PerfCnt Control SFa8RMA
Baw | DhReid 5 | EAfE
M 31 | BN LIRREIMT F—AHMER S, BRI, R 0x1/0x0*
w 30 | fHy 1, For PerfCnt Counter 2577 8% 7 % & 64 i, R ox1
0 29.25 | RiLlEH 0. 0 0

! % T Control 0~ Control 2, %A AE A 1; % T Control3, %A1 EAMH K 0.
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Har | TheeiR 5 | 2EAfE
e SR
0: RA&ZHEM, T8 GuestCtlo.GM=0 i & 24 I Z4F
1: &M N FE M, ¥ GuestCtlo.GM=1 and !(Root.Status.EXL=0 and
EC 24..23 | Root.Status.ERL=0 and Root.Debug.DM=0) % £ {1 F4F RIW 0x0
0 2215 | HiefEA 0, 0 0
Event 14.5 | FfF5, RIW 0x0
PERETHECER I H P A e
IE 4 0: A& 1Lz PERE T s ik A s HH BT RIW 0x0
1o FOVFIZMERE THECES fil A ¥t P
U 3 PR R EARC Rl A AL, 0. 221HiES,; 1. aiFidat. RIW 0x0
S 2 WA T EHC Rl R AL, 0. 221HiES,; 1. aiFidst. RIW 0x0
K 1 BB T B HE Rl A AL, 0. 221HiES,; 1. aiFidst. RIW 0x0
EXL 0 Status.EXL=1 H. Status.ERL=0 4L FHEMILRKAMRERL. 0: FE1EI0F: 1. RFIdFE. | RIW 0x0
B 7-44 PerfCnt Counter BF{F28i8 =
63 0
Event Count
# 7-48 PerfCnt Counter SFfE3RH#AR
BARKR | BVt 5 | BAE
PERE AT RS . 4524 [RIZLh PerfCnt Control 2777 8% & UM & N, &t Heas
Lo Mzt s Ay 1, ¥ Cause #Ff£4% 0 PCIALE N 1.
Event 63.0 JL4& PerfCnt Control ft] W (i 4528 5€ XN 1,64 £ % Event Count 3 &— A 4 w] 55, RIW 0x0
Count {H & GS464E PR iHHTE IR IS 48 fiz. FrLAEREX Event Count i, &5 Frit-4
A A8 ML BMETT SRy 64 AL gE R EE TP EHE R, H4G Event Count fIfI%
48 M A BEH BN .
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7.43 ErrCtl F7%% (CPO Register 26, Select 0)

ErrCtl 2778852 — N T35 29147 8%, HAF A Index Load Tag Al Index Store Tag 2% CACHE 164 5
-2 Cache ] Tag # 73 £ 45 1) Parity/ECC BUGAE 1A B2, [ tH4F 4 Index Load Data Al Index Store Data
2% CACHE 54 54#4% Cache [f] Data #5543 ¥4k [ Parity/ECC BUGAE AT B4 .

Kl 7-45 B T ErrCtl F 4781046 2 38 7-49 & 7-32 Config Z5 A7 48X ErrCtl 254735 - 30 AT T

& 7-45 ErrCtl FfEER

31 8 7 0

0 ECC

R 7-49 ErrCtl FEHBEH#R

Bark | 2 TheResR "5 | BAfE
0 31.8 | RuklEA 0, 0 0
ECC 7.0 | HFEABGERH Tag 5% Data [¥) ECC R 50 {H N 4% - RIW T
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7.44 CacheErr 7% (CPO Register 27, Select 0)

CacheErr 2747 24t 3% 1-Cache ) Parity #3641 D-Cache f) ECC K4 HIAE I 1L {5 H . GS464E T
V-Cache #1 S-Cache ti47 “2 14 2”7 1) ECC K, (HZ2ANKERI: Hi 455 B AF A CacheErr Z 17 5.

CacheErr 21 /7 #37E 10 3% 1-Cache K655 B A1 D-Cache R4S BN (ks RAEAE 2R, & 7-46 W) T
CacheErr #7745 H T I-Cache B 384515 B (1% 20; R 7-50 & 7-32 Config 2747 a AR XHZ B 00 T Z5 7 4%

FIHEAT T A .
& 7-46 CacheErr 78T |-Cache KE45(S BB R
63 32
| o |
31 6 5 4 3 2 1 0
| 0 |DE|TE| way | TYPE |
F 7-50 CacheErr F/ 8T |-Cache KRI4E(E B AR
BAeK | ThReiR 5 | BAE
0 63.6 | HuEEN 0. 0 0
DE 5 I-Cache Data #B /> #H BAL LR AR AR IR 1 RIS HIHE; 0: KIGTCHN . R 0
TE 4 I-Cache Tag #7> 7RSS HIAEFRIR . 1. S 4, 0. KEIGTHE . R 0
WAY 3.2 | IFERIL TS LK b R 0
TYPE 1.0 | fREHAESA. 0: |-Cache; 1: D-Cache; 2,3: fRF] R 0

K 7-47 W] T CacheErr & {743 H] T I-Cache KBS SIS RS ;s & 7-51 XHZAHIL T &5 47 48 45 5t

1T Tk
7-47 CacheErr ¥ 2 HF D-Cache KW 4E(= BB E#E R
63 38 37 36 35 34 33 32
‘ 0 ]E?]F?] w7 |E6|F5‘
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ W6 IES‘FBI W5 |E4|F4‘ w4 ‘ES‘FS‘ w3 ‘EZ‘FZ‘ W2 ‘El‘Fl‘ w1 ‘EO‘FO‘ WO |ET|FT| WT |TYPE‘

2+ 7-51 CacheErr F1E2 A F D-Cache R4S BB HR

Wak | DrReid 5 | S6E
0 63..38 | HiEfEA 0. 0 0
E7 37 D-Cache Data Bank 7 {236 Hi i bril. 1. H%E: 0. 4. R 0
F7 36 D-Cache Data Bank 7 £ 36 H 2 2} 2 AL DL E4EFRIR. 1. HUESRE; 0 LUtss. R 0
W7 35..34 | D-Cache Data Bank 7 45255 ) L% L. R 0
E6 33 D-Cache Data Bank 6 #2536 H#ibRiR. 1: 4k 0. ok R 0
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Har | TheeiR 5 | 2EAfE
F6 32 | D-Cache Data Bank 6 24t 2 fir & 2 7 LA BASFRIN. 1. HULIEE: 0: Joubds. R 0
W6 31..30 | D-Cache Data Bank 6 H!457E 55 JL% L. R 0
E5 29 | D-Cache Data Bank 5 #5646 brif. 1. Hi4H; 0: Jokh. R 0
F5 28 | D-Cache Data Bank 5 24t 2 fir & 2 7 LA BASHRIN. 1. FULIEEE: 0: Joubes. R 0
W5 27..26 | D-Cache Data Bank 5 H457E 55 JLi#% R 0
E4 25 D-Cache Data Bank 4 #3847 10, 1. S 0: ok R 0
F4 24 | D-Cache Data Bank 4 56t 2 7 & 2 7 P FARKRIN. 1. HUbedl; 0. JHUbB4s. R 0
w4 23..22 | D-Cache Data Bank 4 H457E 55 JLi#% - R 0
E3 21 D-Cache Data Bank 3 #3847 1. 1. S 0: Jofh. R 0
F3 20 D-Cache Data Bank 3 #&%36& H! 2 fi7 & 2 i bA RAEFRIR. 1: A UL2E%E; 0 JoUk2E4s. R 0
w3 19..18 | D-Cache Data Bank 3 Hi 578 55 JLE L R 0
E2 17 | D-Cache Data Bank 2 R4 Hi##R 1R 1: 44 0: Jod. R 0
F2 16 | D-Cache Data Bank 2 %36 tH 2 £ % 2 £ L FEFRIN. 1. A4S 0: B4, R 0
W2 15..14 | D-Cache Data Bank 2 H 45 7E 55 JL% L. R 0
E1 13 | D-Cache Data Bank 1 #36 tH46#R 1N, 1. Hi4h; 0. Totd. R 0
F1 12 | D-Cache Data Bank 1 #%36 tHH 2 £ &% 2 £ L REFRIN. 1. A4S 0: JCB2E4, R 0
w1 11..10 | D-Cache Data Bank 1 Hi457E 55 JL#% L. R 0
EO 9 D-Cache Data Bank 0 #2536 4845710, 1. A4S 0: Jokh. R 0
FO 8 D-Cache Data Bank 0 &3 Hi 2 fi7 &% 2 i bA RAEFRIR. 1: A UL2E4; 0 JoUb24s. R 0
W0 7.6 | D-Cache Data Bank 0 Hi457E 55 )L L. R 0
ET 5 D-Cache Tag 4%t EbRid. 1. tH4: 0: Tots. R 0
FT 4 D-Cache Tag Be%tH 2 7 % 2 AL DA BASARIR. 1. FRERES: 0: JoUb2e4E. R 0
WT 3.2 | D-Cache Tag Hi4E7E%5 )L | R 0
TYPE 1.0 | KeBG 435, 0: I-Cache; 1: D-Cache; 2,3: R R 0
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7.45 CacheErrl #1758 (CPO Register 27, Select 1)

CacheErrl Z7 1748 F Tid s &t 1-Cache B4 i 4E 21 PC {1, A Tid At D-Cache /25
AR DT I E R . TR EE RS, X T 1-Cache ®ERAS, AT Cache HLR—5E /& CacheErrl %17 4%
H PC {H T 7E¥) Cache #t; T D-Cache 2404, HiI4 Cache HLA—3E /& CacheErrl 27 {74k 4 B bk iy
TEIF 3. CacheErrl %5 474 BT A7 BUTIE JE v] LASR L H Hi 45 40 1) 1-Cache/D-Cache Index {H « I-Cache Bank i i,
4h4 CacheErr ZA7asHIN{E 5, AT LLEAf 2 O AR .

Kl 7-48 U8 T CacheErrl Zi /7 a5kl £ 7-52 & 7-32 Config %7 85k fifiid X} CacheErrl 277255
BOHAT T IR

K| 7-48 CacheErrl FfFak%N

63 32

BadPC/BadPaddr \

31 0

BadPC/BadPaddr \

= 7-52 CacheErrl 78 H#iR

B | AL DiReHiiR 5 | BEAfE
BadPC 63.0 | & H! I-Cache K36 A5 AR 41 PC 11 . R 0
BadPaddr | 63..0 | ## 4 D-Cache &5 -8 7 ial (K14 38 Hhdal- . R 0
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7.46 Taglo & 7fF#% (CPO Register28, Select 0)

Taglo F A7 a2 — /N T 5 I Z A7 5%, H 5 TagHi 277728 2 /F 4 Index Load Tag 1 Index Store Tag
75 CACHE 545 %4 Cache [t Tag ¥/ $# (A2 H 4z, [RIFEAEA Index Load Data 1 Index Store Data
2% CACHE 545 #4¢ Cache [f] Data i /3 8 122 B3 11 .

1 TagLo H T Vi A Al Cache B, FHEARRSXBAAEX . B 7-49 B8 T Taglo ZFf7#sH 115
I-Cache Tag Ffffi#%X; 3 7-53 38 7-32 Config &5 /7 a kAl X X P 10 T 25 A7 2% &5 10 AT 7 i .

31

B 7-49 TagLo FF#FH T I-Cache Tag B &R

12 1 7

6 5 4 3

TL | X (v x | scway
® 7-53 TagLo & TV I-Cache Tag B ISR
Baw | ThRethiR w5 | BAE
TL 31.12 | AP ENEEIK Tag (RO NS, STR#E R [31:12] RIW T
X 11.7 | "TLUEE SN, 82, BEAS5HE#EE, R/W "
v 6 B N Cache HRRES . W %
0: Cache H-FE#; 1: Cache HeHRL.
X 5.4 | ATLLEES AN, B, BEAS5HE#EE, R/W "
SCWAY 3.0 | fFE ALY Cache BTE Scache HH S J L - R/W 7

K 7-50 #ifH T Taglo Z747#%H T1jjln] D-Cache Tag i [I#al; 3 7-54 XX A il &5 17 88 &4k 47

TR
7-50 TagLo #7732 H TV D-Cache Tag B} &R
31 12 11 9 8 7 6 5 4 3 0
TL | x  [w] cs | x | scwar
# 7-54 TagLo #F2EH T D-Cache Tag Bt iR
HaR | A B 117 w5 | E6fE
TL 31.12 | fFE B H Tag IRAL A EE, X R AEEHIAEAY[31:12] RIW ¥
X 11.9 | WBAEW S A, #l, EAs5HeEE. RIW &
w 8 | f5'5 A0 Cache Buig “WE” kRic. 1c MEHE 0 ARMEC. RW | &
cs - R NBEIEH 1) Cr;fhe PURAS . RIW ¥
0: Joskdy; 1. = 2. b 3. (REE, WSEHGEE S RAME.
X 5.4 | TUUIEFEE AN, 8, EASEHEEE. R/W &
SCWAY | 3.0 | fF5 BB Cache PRYE Scache H 158 JLik . RIW ¥

7-51 Y] T TagLo ZFf7#sHH T-Uila] V-Cache Tag IS (% =X; 3 7-55 XFIXFEHL N 247 4% & AT
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THA
B 7-51 TaglLo &M T V-Cache Tag Hf fI#& R
31 12 11 10 9 8 7 6 5 4 3 0
TL | x [1|w] cs | x | scwar
K 7-55 TagLo FF#H TV V-Cache Tag if HIB#R
Baemk | AL ThReHR BI5 | KAME
TL 31.12 | FFENBEL K Tag AL ZE, X R AR HEAY[31:12] RIW xT
X 11.10 | WTBLEF S A B, EAS5HEEE. RIW T
| 9 R NBRi 1) Cache B4R &4 H8 @ . 1. 848 0: bk, R/W "
w 8 | HFSNEEL Cache B “BE” FRid. 1: MEH 0. ARAEHR RIW xk
cs - ReE NB s 1) Cajhe PURES . ‘ W %
0: RH; 1. L=, 2. phbbe; 3. RE, WRMEHGHEIILSERAHE.
X 5.4 | fJLUEESAN, S, BASE5H ek, R/W o
SCWAY 3.0 | #5 AEiZH i Cache HfE Scache F1KI%E JLEK . RIW ¥

K] 7-52 i T Taglo &7 172 H T-ila S-Cache Tag B k% 3 38 7-56 XX Fif il 25 A7 a2 3 k4T T

IR o
7-52 TagLo & fF#s A TViiE S-Cache Tag i HIA% 2
31 16 15 12 11 10 9 8 7 6 5 0
TL | X | pcc |kp|w|Ds|ss| X
R 7-56 TagLo &8 TVia S-Cache Tag B Hig#HR
HaR | A B 117 w5 | E6fE
TL 31.16 | fFENERELH K Tag IRAL A EE, X R A3 HIAEY[31:16] RIW ¥
X 15.12 | AIBLEFR SN, B, EASE5HEEE. R/W ¥
#455 N Bl 1) Cache Bt B ) PageColor £i7. 24 R4 4KB RA TR/,
PGC 11.10 | A3 AEE N, MURSGRH 8KB IEARTUK/ME, U 13 fiiF & L. A% PageColor | R/W ¥
AL AR, 15SF 545 1.
Kp o EGNEIER, BN 0 £k 5 NIK Cache ext M HRE S, BN 1 RRF RIW .-
B\ Cache ) Bif1) H SR A BRI . SRR, ZBHNATLE L.
w 8 Rp5 N H Y Cache L “AE” 4712 1. BEBR; 0: dEAESR. RIW ¥
DS 7 Fe BB Y Cache HUXf B H SRR AS . 1 HEME: 0: HE T R/W N
SS 6 R BB Y Cache BLIFIRAS . 1. AR 0: Bk, R/W N
X 5.0 | ATUUERSE AN, S, HAS5HEERE. R/W N

7-53 i T Taglo #4728 Fl TV 10 %4 Cache 7 Data #B43 i (A% & 7-57 XX FhE LN 2547 5%

BT T A
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31

B 7-53 TagLo #FFE3 M T-Vi &% Cache Data i i =

DATA

& 7-57 TagLo ##M Ti &% Cache Data i} iR

A

r

ThResig

]

RAE

DATA

31.0

5 NEEE H ) Cache B Data Bank I 32 iz A%

R/W

SRFEIRTR: WLEAE ] Index Store Tag 1 Index Store Data 2845415 75 Cache 22, 15174+ % 2% Cache
R T HELN P 28 2 )36 /2 GSABAE ) Cache — St Bk, 75 AL F 2% (AT A AN E .
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7.47 Datalo & 7£8%(CPO Register 28, Select 1)

£ GS464E ', DataLo 5 DataHi Z7 #7455 H AN 1j 7] % 2% Cache [¥) Data #4358 HA% M, X4 Index
Load Data I Index Store Data 2 CACHE §4Vjj i 1-Cache i, {FA I-Cache TS E #7038 HA%E .
EHEEM T, Datalo RvFMFEk. 5, HEASEHL EALM#E.

Kl 7-54 BiHA T DataLo Z5f7-#%FH T Vil I-Cache B fi#%3X; 3 7-58 & 7-32 Config 77 17 #% 3 %X
FhIEOL T ZF A7 28 S 30HAT 7Rk
&l 7-54 DatalLo #FF#HT I-Cache U7 HI}

31

ITYPE

£ 7-58 DatalLo & fFasH T I-Cache 5 i} F3giA

A

r

ThRestig

5 | BAE

ITYPE

31.0

F7 5 N B H Y 1-Cache B HAS (5 5 I [31:0147

R/W o

HRFRPRIN: WAHAEA ] Index Store Tag 1 Index Store Data 25454175 Cache P 45T, 151745 % 2% Cache
4 T HELN P 28 22 )36 /& GSABAE [ Cache — St Bk . 75 AL FR 2% AT A AN E

138

EEPHEAERLA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY

J%t5 3A2000/3B2000 AL FEEEFH P F o T

7.48 TagHi & fF%8% (CPO Register 29, Select 0)

TagHi 2F 788 & — AN P32 5 (1 4788, H 5 Taglo %747 % —#2/E N Index Load Tag 1 Index Store Tag
2% CACHE 54 5%-4% Cache 1] Tag #8 #aa2 B, H/EN Index Load Data 1 Index Store Data 35
CACHE 184 5% Cache 1) Data 7> 4 ()52 B .

Kl 7-55 UiHA T TagHi 774745 F T 10 % 2% Cache Tag B (1945 5X; & 7-59 XX Fig il T 75 47 # & gk A7

T ik,
&l 7-55 TagHi & fF#F T-Ui [0 &% Cache Tag W HIHE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ X | TH
R 7-59 TagHi FF8H T &K Cache Tag B FHgHR
Baek | AL ThREH#R BI5 | KAME
X 31.12 | ATBLIEW S AN, B, EASH5HEEE. RIW y
TH 15.0 | FFEABGL Y Tag AL N2, X ROV IER[47:32]. RIW T

7-56 i1 T Taglo &7 748 T 1 i % 2% Cache Data I 20, 3£ 7-60 X IX P i T 25147 o5 5%tk

1T TR
B 7-56 TagHi ZFF8F T &% Cache Data B} F#& R
‘ DATA
£ 7-60 TagHi &F/E8H T8 &2 Cache Data Bt g
B | AL DiReHEiR 5 | BAfE
DATA 31.0 | 5 ABH ) Cache He Data Bank /& 32 f7 N % RIW ¥

HRFEPRIR: WALEA ] Index Store Tag 1 Index Store Data 254541 %5 Cache P 45T, 151745 & 2% Cache
6 T HELN P 28 22 )36 /& GSABAE [ Cache — Stk Bk, 75 AL FR 2% AT A AN E
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7.49 DataHi F1F%s(CP0 Register 29, Select 1)

{E GS464E 1, Datalo '3 DataHi & {7as 3 AME A i #-2% Cache ) Data #70 FUAZ HH M1, A0 Index
Load Data 1 Index Store Data 2% CACHE #54-1jj i1l I-Cache I, 1Ay I-Cache TR EE #7002 3% .
RN, DataHi RVFHFE. 5, HAZ 5 EEMRE,

K| 7-57 i T DataHi #7745 FH T Uil I-Cache I i#% 3K; & 7-61 3K 7-32 Config 27 47 a8 1 o 1% Fof
TEOU N 217 8% S AT T ik .

& 7-57 DataHi &£ T |-Cache 5 B 4K

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ X | ITYPE

£ 7-61 DataHi 8T |-Cache VA B KIgid

Bark | 2 TResR "5 | BAfE
X 31.24 | ATLLEW SN, i, BASE5HEEE. RIW 7
ITYPE 23.0 | %55 ABEE Y 1-Cache B T 545 B #9[55:32) 4% RIW ¥

HRFRPRIR: WAHLEA ] Index Store Tag 1 Index Store Data 254541175 Cache P 45T, 151745 % 2% Cache
{4 T HELN P 28 22 8036 /. GSABAE [ Cache — St Bk . 75 AL FR 2% AT A AN E
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7.50 ErrorEPC &17% (CPO Register 30, Select 0)

ErrorEPC #i {788/ 64 AL iE 27 fiay, HAEH S EPC Zi/7asdil, R HHTABA EN.
AT, A FERR KRN Cache 45451 4Pk 3 52 B 4k i3 AT OFE 210 PC, 1 H. ErrorEPC 294728 35 2518
T EPC &7 #5 (1) 73 SCAE IR FEA5 14 (Cause.BD) .

FEMA N IR AR, Kb FREAELERT ErrorEPC 745

Bl BSR4 1 PC.

AR BN HE AT o SRR, 0SSR A AT 4 LBk AL R 41K PC
Kl 7-58 $iB T ErrorEPC aifE#s g X; K 7-62 X ErrorEPC 27 £ #% % AT T ik

B 7-58 ErrorEPC Fi7a8k%

63

DEPC

# 7-62 ErrorEPC FHAE83 A

WA | AL ThREHER 5 | EAE
ErrorEPC | 63..0 | Bi4MbEEE5E R G k22T 2R AT I HE 21 PC. RIW ¥
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7.51 DESAVE #f7% (CPO Register 31, Select 0)

DESAVE #7872 > 64 A5 & /2 8%, H T BI SME R B A0S . @5 R G s ME R A
Ffl DESAVE Zi 788 R A7 — MBI A7 8%, Bl 5 A FZ8 F 25 72 28 E N VT3 2 I bt Z5 A7 s AR A7 4 ar R
SCHFRE X4, E 0 dmseg .

OSSRV H DESAVE %47 #%

K| 7-59 ijil T DESAVE 7t ; F 7-63 Xt DESAVE #4728 51t 17 T ik .

B 7-59 DESAVE #7313

63 0

Data

R 7-63 DESAVE #FF2E#18

B | AL DiReHiiR 5 | BEAfE
Data 63..0 | VARG SN HRR P A B R/W o
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7.52 KScratchl~6 #f7%% (CPO Register 31, Select 2~7)

KScratchl~6 #7775 & —2H 64 1 A 35 T ffas, H A BUZ OS850 .

AR AR 3 (Debug Mode) [ 4 A BT LA i) KScratch1~6, {H i 4 £ 1] LLE ik DESAVE %7 4748 %
FHHE

K] 7-60 117 T KScratch ¥ 725 HI#E30; £ 7-64 X KScratch 5 £ 2% 253834 T T ik

K 7-60 KScratchn A8

Data

% 7-64 KScratchn F/7asiE#iR

Hek | AL ThREHR 5 | BMfE
Data 63.0 | ZOEEMAREHER . RIW oo
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8 MIEFFEREL T SN

GS464E (ML RE DT 5 LA TAF £ ZHE IR G Ve BE THEAs S e VEBETHECAS HY 1 et A BEas Py 7
FECHEA R R AR, RS R TERESRIE . g a it . B PERE I AR 2308, Bedh, X
SePERETH B IC SO AR G B SO A BT I I DAE A M ek, PERETHEER I AT DAURIRAR B8 A
(I ThAE T B

GS464E IR IHITERETH BLSR WS PN AbBRESR A RETH B s AL R A I e TH S

8.1 thRETHEAR ALK KV 7 7 ik

8.1.1 A-HEBRZMERETHEEE

TG/~ GS464E (YA AZ I T 28 HPERETHELES, 407 FETCH Bk, RMAP #5t, ROQ #i, FIX
B, FLOAT fi¥t. MEMORY Hilfl CACHE2MEM #idlt, MAMSHE B S 4 ke HEEs . dvkae
THEE O N AN BE A2, — DN T8 (48 R EE), —ANH Tl AN Py SR A A 1 4
2B T4 52 e O . B N 3 AT — 4P BB T B3 28 AT DG T 5 AR R AR 2 AT AT 14 A
THECEE A

GS464E AL PR A5 1% IPERETH 28 I8 MIPS 2244 R ) CPO Performance Counter & 17 #s St 7 F i & A Ui
], {25 ] I 54640 MIPS AbFRAS A sbvr 2 5% . HAKERI N, CPO 1) Performance Counter 27/ #51%
ERA—ABLE ST R D AEAE, 32, 5B AR 8 2 A1 71 %38 &2t Performance Counter 7747
PR CE I HA S S FLRR N . A0S Performance Counter Zi7#slic & /N34, AbBEESS
PN SRR AR % R S T B AR N R T RS T — — U e R I S RS, A RS
Performance Counter 77 f7-# EAT 132 5 S0H B VR XS B el R AR 01 2008 B2, MR B ik 23 ot
WRHEAT G . TR B IR E, Performance Counter SE /KB B 1 75 5505 A B b i vE e T BUas 4R w46
WARTHCIRE . BARMIE R A E A P L E — AN 2R RV N R R H A4S, JER S
BN 0.

8.1.2 ILEZFMEEIIES
FFA™ GSA64E ML ZERAFARSLIN T 4 4 48 ALrIPERETHELES . MU RETH AR X N N 25 A7 o, —
AT (48 L EE), — R TEHIHE. BAYERETH R Y A DL g T L G A AR P e AR IR AT AT
RETT A A
g0y 3A2000 H YA I R AEAR ) PE BE THECES B U5 Il Ik oes B ) confous 2R E4T . UL A7k
it 16 kA7 728 F FH 4 — 1 confbus JEhl Ox3FF0.0000, FF/NZFfE2s ) Bk fmfztnsk 8-1 fifs:
R 8-1 HEZFER IR T AR W

FHEBLIR Scache0 Scachel Scache?2 Scache3
PerfCtlO 0x0800 0x0900 0x0a00 0x0b00
PerfCnt0 0x0808 0x0908 0x0a08 0x0b08
PerfCtl1 0x0810 0x0910 0x0al0 0x0b10
PerfCnt1 0x0818 0x0918 0x0al8 0x0b18
PerfCtl2 0x0820 0x0920 0x0a20 0x0b20
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FHERLWK Scache0 Scachel Scache2 Scache3
PerfCnt2 0x0828 0x0928 0x0a28 0x0b28
PerfCti3 0X0830 0X0930 0x0a30 0x0b30
PerfCnt3 0x0838 0x0938 0x0a38 0x0b38

1 F2545)

IS E i1t scache0 U 211 scread %, dmaread 2%, 4T LU0 T4k

® Stepl: ¥ scO_perfcnt0 524 0 (sd $0, 0x3ff00808), scO_perfentl S5 0 (sd $0, 0x3ff00818),
sc0_perfent2 54 0 (sd $0, 0x3ff00828)

®  Step2: ¥ scO_perfctrl0 5>/ 1(sd value_1,0x3ff00800), sc_perfctrll 5 >y 9(sd value_9, 0x3ff00810),
sc_perftrl2 54 10 (sd value_10,0x3ff00820)

Step3: HATFEF

Step4: 2HX scO_perfent0 (Id t0, 0x3ff00808), scO_perfentl (ld t1, 0x3ff00818), scO_perfent2 (Id t2,
0x3ff00828); H.r t0 (145 a2 scread AL, t1+t2 45 Fmh & dmaread £54.

8.2 AbFRZRMERETHEEMF

GS464E 52 S RES AR 43 N =K

B, AT EEIARI AR . B R G R IRAE BEA R ZERTE 4 % Y
Bg, M EIFE P ahS AT R AR 15 i .

B2, HT AR ARG AE 5 A FE 28 A 45 4 22 TR 1 FE P BT AR B PR RS, R SR TR
e . TERBELSG TSR FERKLHZERNF . BT Cache Aarhik¥. IS 0 S Fil
FERBUSFERE AT Ah, GSAG4AE ISHrH v — LIS T 1R BB G it, BNy SCiR TN 5 7 25 il im i K 246 5
Y regmap Tt K e W B R A EE

W=, AT st R R R RS s, A SR T EE . E i, A uou A7 i R 42
REXUi 1 RAM SEBL,  EL 8 I RAM AHELITE RIR 2, BRI 1 56 A — 4P 2% load ##1F dcache RAM
HRIGEIGE T, FEPA S5 0 EIXR R SEA G K 2B I, R R AN R R B (1 BE

8.2.1 A-HEBZMERETHEE e X
GS464E AbFER A% MM RETHEES F k8 LR 8-2 i .
R 8-2 MEBRZMEREITIHEFFE X

e | IR

FETCH f#ik

Inst Queue 4= ) J 1%k

A WIE N Inst Queue FrIF5 4%k

s K S BELZE 4 (BEN Inst Queue HI4E 285 T 0)

N Inst Queue FIFE AT 1

N Inst Queue FIFE AT 2

N Inst Queue FIFE AT 3

N Inst Queue TR AT 4

O (IN|OO|O | D W[IN |

#E X Inst Queue 154 & T 5
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25 H{FHR

9 HEN Inst Queue TR % T 6
10 HEN Inst Queue I % T 7
11 HEN Inst Queue IR %% T 8
12 cache Z¥[A] A N EE#8 cacheline 14 54 fdif53E N InstQueue fIFE 4% T 8
13 1T Inst Queue il 18 i YT T i AL 7K 208 FH 2 J&] HA%L
14 A WL He A 5
15 £EE WIS E Loop Buffer ¥ 545
16 M Loop buffer HH5 411 Loop M%4
17 P Loop M (L& R LLJON Loop Buffer AL Loop Buffer i)
18 TR 5 AR A% T 0
19 B FIERDI0 AR M T 1
20 B FIERD 0 5 AR S M T 2
21 1T Icache Miss i & 1) Al ity 75 7K 2k BH %€
22 T BrBTB A BER I TN taken branch i % i1 AT 3t it 7k 28 FH 2&
24 Icahe #HHL & #T H 4 missq #2811 1cache miss ¥XEL
26 ITLB miss {H7E TLB fir 1 {1k 5L
27 ITLB #% flush fI7k%L

RMAP #ik
64 IR A B A H %
65 GR i 4 BE R PEL 28
66 GR HEay 4 SR IR HEE (Rpidt N1 4 T0 7R 28 A E ar & TR D
67 FR iy 44 T R # PH 2
68 FR H iy 4 TR R PH2E (Rt N84T0 77 B0 s B ar 44 BRI
69 FCR H i 4 R L %8
70 FCR H iy 4 TR R PHZEE (frdk NFE 4072 FCR Ear & BTN
71 ACC H fiiy 44 FE 59 PH €
72 ACC E iy % TR R ZE (Frdt NTE 4 L7 % ACC Ear & BRI
73 DSPCtrl iy 44 9% 55 BH 2&
74 DSPCtrl iy 4 BRI R IE (Frifk N484T0 7 2 DSPCtrl H x4 BHFEND
75 BRQ i FHL %
76 BRQ W fRFHIE (fFiE ANF84 07 EEEN BRQ [#)
77 FXQ T FH %
78 FXQ iR (Feit NIBATLFHRZEHEN FXQ D
79 FTQ J#PH %
80 FTQ PR ZE (Frk NTRATCRREHN FTQ KD
81 MMQ Jif BH 2&
82 MMQ PR ZE (Frdt AFBA T HZEHEA MMQ 1))
83 CPOQ Jifi BH %&
84 CPOQ W FHZE (fridh N48A T2 CPOQ D)
85 ROQ i A7
86 SE LIRS LR B ) NOP K45 4 H &
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87 B AN regmap A5t 4 % SR BB (454 4
88 AN B 43 SR TR ) 775 2 I 7K 2R 1 R4 Cregmap LK 11 41 45 5 22 1 46 H 2 1A regmap 7K 28D
89 3 S TR 775 25 IR /K 2 (R4
ROQ 5k
128 P S 7K 2 B
129 (SRR ST R4
130 PEAZ M ALU #iE
131 PEAZ () FALU #1E
132 L2 Memory/CPO/E i s . % 1
133 AT load HEAF
134 AT store #1E
135 FBATH LL 25 ERfE
136 FRAZ I SC etk
137 FRAZIAEXT 55 load #:AE
138 PRI AEXS 57 store #1E
139 A 181 400 Hh T B
140 TR B
141 M ROQ Hels 2 v Wi {5 5 317 Ae v e 51l 41
142 M ROQ HeW B h Wi {5 5 2 b Wi 5 /b BE R 7 28 — 248 23\ ROQ
143 et ORI €
144 HihEEE 451 2R I E
145 TLB #4514 Kk $i
146 TLB refill 48
147 TLB refill 141 PRETE] (TLB refill 541 25 K 246 1 TLB refill #i4Mf ERET iz [2))
148 brg #2315 L 1R 4
149 brg $232# jump register 2337354
150 brg #2232 jump and link 4> 32454
151 brg #2232 /# branch and link 4332 454
152 brq #2532 bht 4> 32 #5 4
153 brq #2252 likely 43 %354
154 brg #2232 1) not taken 17> 54
155 brg #2521 taken 19> 164
156 bra &5 i T 1) 7 S48 4
157 brg $222 I FIN4E K jump register 7337454
158 brg 222 TR 4E Y jump and link 2332454
159 brg #2232 FI TS ¥ branch and link 73 37454
160 bra $&2Z K 1) bht 733484
161 brq 252 TG 1 likely 43 52164
162 brg 222 T4 ) not taken (1)) 32354
163 bra #2722 ¥ U 1 taken (¥ 3 24

FIX
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25 HAHR
192 fxq RS
193 fxq R PATERAESL
194 fxq A E] FUO ThRE AT OB E 4L
195 fxq A F] FUL ThEe AT OB E 4L
196 FUO H15E R AL T AT RS
197 FUO H & miBRETR AL T HATIRES
198 FUL A58 SR T HATIRES
199 FUL HE sBRETB AL T HATIRES
FLOAT #ifk
256 ftq Jo k5
257 ftq R PATHRAESL
258 ftq St 3 FU3 DhREEBAF AT I ERIESL
259 ftg K5 5 FU4 Zhag ST i 5L
260 FU3 N, FU4 3, 1H ftq R FU4 {75 0
261 FU4 N, FU3 G, 1H ftg R FU3 {75 10
262 B RS bR 207 r AR AR
263 B AR 64 A7 2 AR N8 4E 2 (1R 2 4 & “GS T )
264 B IR ¥ 64 A7 2 A4 I T8 48 2 B (18 2 4 A & “GS” T 4)
272 FU3 HhyZ s BRIk 7 i b T A TR ES
274 FU4 7 s BRIk 7 i b T A TR ES
MEMORY #ik
320 mmgq J& & 5
321 mmgq &S AT R 5L
322 mmq H, BT FU2 454
323 mmq H, EERRST FUS 454
324 load 2 5 4L
325 store 5t KEL
326 VIR E DA — AT SNV 4 0
327 [Fil i EA i R BB VRS 4 2 1 R S B
329 wait_first PH2E [ B 1%L
330 SYNC #11F PH 2 1) J& #A%L
331 stall_issue BH 2& ) i #1%
332 AP TR AE R A
333 R ST TR B R B 2E store #EE N dcache 18 %k
334 [ — AP load K4 bank #h2e
337 dcachewrite0 1 1 [F) i A 2% Tk
338 PUAT R H SC 2484 U
339 store 64> dcahe miss X% CEFEA G AR EXC ARED)
340 store 84 A dcache shared IR#& T E ¥ deache miss X3
CACHE2MEM ##izk
341 store #54 dcache #iy 1 8L
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342 load i 1 K5
343 fwdbus2
344 fwdbus5 L
345 fwdbus K%, fwdbus2+fwdbuss
346 load. store Hiuhib:y 5% 2 E IV A7 R AE [FIVR ¥ (dwaitstore)
347 load. store Hhyhikyf5€ S 4R &L (mispec)
348 cpOghead X dcachewrite AN T 11 (213 ¥ ¥k
349 cpOq & H dmemread 5 >R k3
350 cp0q & Hi duncache &R/t
351 resbus2 $ i resbus5 VX%, LQ. LQCL Z54E4E A dest (P77 ER1E
352 B TRELLE L1 Deache iy st
353 store X AFTREAE L1 deache A k%L
354 store X ETREXAE L1 dcache miss ¥XEL
355 load % PFFELAE L1 deache v 3
356 load % /FFELLE L1 dcache miss k%L
357 store 3 FTREXAE L1 deache [A share state A~ 7R 5
358 specfwdbus2 7%
359 specfwdbus5 7
360 specfwdbus YX%1: specfwdbus2+specfwdbus5
384 %04 load 5 3K i) veache X%k
385 H4fE store 13Ky 1] veache 3L
386 HdiE sk i ) veache X3
387 F&41E 3R 15 i veache 7R3
388 vcache 7 [ 5L
389 BAETRELYT A veache [IREL
390 vcache load fir %L
391 vcache store fir 1AL
392 vecache iy AR
393 vcache 84y IREL
394 vcache fir k%
395 vcache PR B UL dy IR
396 vcache load 2R3k %L
397 vcache store 253/ 4k
398 vecache Hdi R E
399 vcache 484 SRR EL
400 veache KB E
401 veache FRPFPC B TUE K Ak
402 veache 1 extreq {0 R A R (1 8L
403 veache 1 wibk #1F FE A Rk 1 108
404 veache 1 INV #54F 6 R0 A R 8
405 vcache # INVWTBK JE ki 4 kb (1 8
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25 HAHR
406 A FE AT A S B S SR UL
407 A FE AL A 5 2 5 1 SR UL
408 A 5 R 2 5 1 SR I
409 SR SR IK 5 285 17 SR btk ek 2 1T A o 2
410 missq ALFL ) WTBK i sk & i
411 missq AbFL ) INVWTBK i SR & i
412 missq ALFL) INV i R &
413 missq ALFRR INV 28 (ERIR 34N iREUE
414 refill (1) 2k E (15 exreq A1 replace+refill)
415 refill f%1%T icache A= VK8
416 refill %%t deache f &L XEL
417 refill(replace-+refill) ff) 1 %
418 refill —4> dcache shared Btk
419 refill —4> dcache exc Bk
420 refill 4 1S3 C(replace+refill)
421 refill #6402 E (replace+refill)
422 dcache £ Hi sk —ANA R B 3L
423 dcache & ¥ Hi >k —A> shared B
424 dcache # ¥tk — exc HIEL
425 dcache % # Hisk— dirty Bk 3L
426 icache & # th A5 Z5CEHE I EK
427 vcache B #eik %
428 veache # 46 H — M A HR I3
429 vcache £t Hi—> shared H i) Ik
430 veache Fffetli— > exc PRI EL
431 vecache Fffie i sk —A> dirty Jei) v
432 veache F i H de Beiy s
433 veache 4 A A ic Pk
434 Rt — A M scache IR [ load 1E>REE (missq :x % KA 15 TWH T4 ¥ scache iER)
435 FitAE 1A M scache 3R [F11) store &R & &
436 iR M scache iR [H] T HLHE 17 Sk B i
437 % Y sc read HSANEL
438 1% H ) scread H load AL
439 1% H 1 scread 1 store FAAN 4L
440 scread #5175 in) = AN 4
441 scread 5417 i) A4
442 scread R TS AN L
443 scread - THHUEHE load &M%
444 scread 4 I store 1 E
445 scread 3R TR EE V7 1) A5
446 scread JAEFRHUINAR Vs in) & A4
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447 1 scread AT KA AN S
448 P H 1 scread H load TER )4k
449 3% H4 1 scread H store TRER 14N %k
450 scread TRECHE U ) S35
451 scread Tl FE 2V 1] A~ 4L
452 missq Kb T EAFTIEGE SRAN 2L
453 missq & H# scwrite ~41
454 missq [ replace #:4F &2 H scwrite 451
455 missq & invalid #1111 RESP 2 scwrite 44k
456 missq [ replace #:1E & A2 scwrite #:4E, H. replace A %t
457 missq 2L 1F 35215 KA miss_en
458 missq & IE#5Z load ik M4 miss_en
459 missq B 1E#%5Z store # K M4 miss_en
460 missq B 1E 3252 IFEEE U il 4> 5
461 missq B 1E3% 52 148415 il (4> 5
462 missq 7 A L (missq 4F42750)
463 missq i 17 ] o5 D
464 misso B 75 7] o5 UG 7L
465 missq ARG R b W
466 missq THREIE K 7 WitE
467 missq 5 WAL (missq FEA ZIHAEE, B missq A2 [ED
468 missq FIE 5 i) 5 T AL
469 missq HIBCHR U7 1 o5 B4H £
470 missq AR ERE K L A £
471 missq TRHKIE K b A 4L
472 missq T4 (missq ANREFESZ T[], missq B RIA /N T 15)
473 load 15 3R 7E missq HH Al 31 THEL KL
474 load 153K 7E missq Al F THE pre_scref (7%
475 load %>R 7E missq HAlE I TREX pre_wait 17K %T
476 load 1% 3R7E missq Hf 2 THEX pre_rdy 87k %
477 store 1#5 >R 7E missq il B TEL pre_scref  H. load #:AF AR EL
478 store 1% K 7E missq H Al I FER pre_rdy H. state=shard ¥X%{
479 store & 3K 7E missq AR FEX pre_wait H. load $/E IR
480 store 15 3K 7E missq A AL 2 TEL pre_scref H. store #1F FIREL
481 store 153K 7E missq HAlE | T pre_rdy H. state=exc Ik
482 store 1% 3R 7 missq HlE 2 FRAL pre_wait H. store #AE K%
483 store 15 >R7E missq HAlE 2 TREL IR S CELISdy R AE store TREURI Ay FH 7E load FEO
484 store & K 7E missq RN A BFEL IR EL (fAyHrAE store TEO
485 BT 15 3R E missq HHAL R THE XS (load+store)
486 P 5 R 7E missq T AES pre_scref TELf kL (laod+store)
487 P 1% sk A missq Bt pre_rdy THELK K (load+store)
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488 BT 35 SR 7E missq F A S pre_wait TREX K 7CE (load+store)
489 BUAR T SR AE missq HF ik 3 FER ) 7 5k
490 U481 SR 7E missq FFAEE pre_scref TIHL K EL
491 HUFR1E SR AE missq F AR pre_rdy FHELHI R EL
492 HR a1 SR AE missq HHAlEE] pre_wait FilHR ) 74K
495 AR IR LE missq HHER pre_rdy TREL IR AL
496 AR AR E missq HAlER] pre_wait T EL
497 T F load THEXIE K4 Scache cancel FIV%L™
498 fiif4 store FUHLIE R Scache cancel {17k %L
499 TR0 V5 i) TR SR 4 Scache cancel (1 70EL
500 TE (- B TR I =K 4% Scache cancel [#k%L
501 T F FEL I SR Scache cancel [T
502 T load T4
503 fili#F store FHHL AN 4L
504 TR A 5000 e FUER A 4
505 TR BB TR F1 4 3
506 TR IR A B
507 tagged i & ) load FIERAN%L
508 miss fi & [ load FHELAN 3T
509 tagged fi & /) store FHELAN L
510 miss fit & [ store FHELAN 4T
511 tagged filtR I ECE U 1) FHCAS 4
512 miss il & PRI B0HE TR 51
513 tagged fi /% f) 48 2 TN 4
514 miss il & [ 48 4 TRELAN 5L
515 tagged fil i FITIEXAN 24
516 miss fi & ) TR A 4
517 1% missq #3211 load THELAN%L
518 # missq B252 117 store FHLANEL
519 B missq 252 (1 Vi i) AN $
520 B missq #5252 (1145 A T2
521 % missq 52 TN (R SRAEEAN missg)
522 M scache [81 K (975 &4 load TNk
523 M scache [B1K (1975 &4 store FHHLAN£L
524 M scache [E1 R ()7 2800 U 0] U3
525 M scache [EI >R )45 4 U4
526 M scache [BIR (945 2L IHEL 51 (pre_scref->rdy || pre_scref->pre_rdy)
527 FeHE N pre_rdy 1 load TRELAN%L
528 FeHt N\ pre_rdy 11 store TREXAN%L
529 ReHt N pre_rdy 2GR U7 iR N $

5 B scache cancel EIRE ZHHE A AE A F 241 Cache th
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530 REHEN pre_rdy FFi2 AN 4
531 et N\ pre_rdy FITIHLN 4L (pre_scref -> pre_rdy)
532 Zit4E— 440 T pre_rdy 4 load THEE R HL
533 48— 40T pre_rdy £ store TREIE R A5
534 FAH g4 T pre_rdy BOECHE Us Al T SR A4
535 ittt —4b T pre_rdy (54 TREGE KA
536 B — 4T pre_rdy FIIERANEL
537 RIM 4T pre_scref H#1E 5 load 153K Ay 1 I FHL AN 24
539 RIM—4b T pre_scref H#1E R store i 3K Ay 1 I FHL AN 44
540 BTG — 14T pre_scref HA IE 5 £ U 1) 15 3R o = A TN £
541 R — 44T pre_scref Bk IF 5 B8 7 3R Ay o 1 TR 4L
542 BT —4b T pre_scref HL#k 1E 5 1 14 Ay 7R A TIEX AN 4L
543 7t pre_scref JRA w4 load 15 hit (I FEM4L
544 1t pre_scref IR w4 store Vil hit (1 FEN 4L
545 7 pre_scref JRABRALEIE U7 1 hit (K AN $
546 7 pre_scref JRAFALIGE U7 1 hit 1K) AN $
547 1E pre_scref IR 4% hit FITRECN %, RO pre_scref -> rdy FIVREL
548 M pre_scref HRA B #1] miss R4 1) load 441
553 7E pre_wait RS L1 load 17 hit fTHE %L
554 #£ pre_wait RZSHLHE store 57 hit 19FREA %
555 7E pre_wait TRZS B4 B4 Ui i hit 59 T4
556 £ pre_wait RS HLAE IR U5 1) hit BTN 5L
557 1E pre_wait JRAS AL hit FITIECAN S, B pre_wait -> pemiss 17K %L
558 missq AN BB 52 1E U 10 17 B B 4 25 1AL T pre_wait R AS I TREX 5T
559 missq AN BB 52 1E U 18 1T B & 4 R (AR T pre_rdy R (1 TREL IR
560 THECTHE INV 708
561 ZH 41 load TIHL & U L
562 FAHIX ¥ load FEUE T 415
563 FiH g4 store THHL & T L
564 ZEiHX—1 store FHHUE 7 &5 17
565 S 41 s T U oL
566 FihiX — IR TR & (I
567 ST R TIHL & T
568 ST X — IR TG 5 10
569 23t load FHHLAE pre_scref F1 pre_rdy #rd /M3
570 Z it store TAELLE pre_scref Al pre_rdy Ay 14N%
571 B HORE TEEE pre_scref F1 pre_rdy #rth M
572 B EAE TRELEE pre_scref F1 pre_rdy #rrh M4
573 ZHTRELEE pre_scref #1 pre_rdy A%
153
EHPHERERLF

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY J25 3A2000/3B2000 AhFEBRFH M o T

8.2.2 HEZLFMRETHEFEME X
R 8-3 IEGRFHRTHESFHFEX

25 HAHR
0 ctrl A HRbRIL, FULECE N 0 FoRBEH I,
1 WS A request 17 3K 1K)/ 4k
2 W F i) cachable 1) request i 3R (4%

3 I BT A 3 DMA #:/E /1 cachable [ request 1753k
4 W AT A A TIEE T 1Y cachable Y request 1 3R

5 YR cached ) REQ_READ 3K

6 W E B FTE cached ] REQ_WRITE 3K

7 W BT A AR TREU 4 9 cached ) REQ_READ

8 WS (¥ BT A ¥ A TS 14 1) cached (¥ REQ_WRITE
9 KEI BT cached ) DMAREAD & 3K

10 KEIFTE cached 1) DMAWRITE 53K

1 BB FTA uncached ) DMAREAD

12 BT uncached i) DMAWRITE

13 W B FTH DMA 53R %

14 e 211 i A 278 2 scache_prefx 935 SR %

15 Scache A {1 [ CUAE B TR #2252 1A 4L

16 WL 38 fR BT A SRR storefill_full (137 RN 4

17 AT 3] 04 BT R — ST AR SR g

18 W BT A B0 — Sk ma B H AR 7 dirty 1944k
19 W B _E—%% cache =3 & it 5 [n]

20 W b — 2 3 i B8y dirty 1944

21 1 cached 17 17 S EXT memory ()i K5

22 t1 cached 15 1] 5 X memory 15 1 R4

23 1) scache 45 54 miss [1REL

24 #¥ i) scache 45 5N miss 19145 REQREAD %k

25 75 1H scache 25 54 miss (1T REQWRITE ™4k

26 7714 scache, scache iy H{H pagecolor ANy 1 A4
27 REQREAD #ifj scache, 4$ayi7E—A4 clean
28 REQREAD 7t iff scache, & F i 7EHI A EXC Bt
29 REQWRITE ] scache, 4 %vrH7E clean L

30 REQWRITE #if scache, & F v 7ERI A EXC #
31 WRITE # 1) scache, 4&55H 1y H7E—ANIETEW 2 A% shared (13
32 Cached DMAREAD 7 ifj scache, 4%ty

33 Cached DMAWRITE %] scache, 45 H A

34 Cached DMAWRITE # ] scache, 45, FFFREX CPU K H INVALIDATION
35 1] CPU & H 19— EhEid sk i INV 35 R 45

36 ] CPU &t 1 — B v sk WTBK 18 3R /M4

37 ] CPU At i — B il Rk b INVWTBK i 3K 1M
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