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LOONGSON TECHNOLOGY

GS464 Architecture T Commit Bus
EranchBis Reorder Queue
§ - ROQ EA Write back Bus
Map Bus |
YWy I
—> BTB —> —> — AU =] =
] = L =3 =<
(]
- g Fix > Integer DCACHE—™
L g o Queue Reglster _,—’ ALLUZ ) .
= -»BHT_’P_’Ugg File g
_> @ w —3
Z, PC g B8 ) =31 o _, CPO,
| o - m< mE< = Queue
CR = =< 3
— L, B =2 -~ = 3
15} 0a =D @
a Quele Registe —> DILB —>
—_ > = e
| ICache =31 =3 = -
—_— >
T Refill Bus
imemread T dmemuwrite
» Processor Interface  Victim CACHE
)i dmemread, duncache
Test Controller EJTAG TAP Controller ucqueue missqueue
1 Test Interface I JTAG Interface 3 AXl Interface TiT clock, reset, int, ++

K 1-1  GS464 AbH B HIFE A LR
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2. Juits GS464 AL IH 2Rt e S EMIL

g GSA464 ALFE FRAZ A MIPS64 R2 /R R 454, HSEHL T MIPS64 R2 Vi it & S 4
BUFTRES, FNISAH 0 HE XY RS

g GS464 AbFR AL TSI MIPS64 R2 FeA 4R 2 A AE 2.1 5 b o [ T i ) JE A
X FR A TEA E UAEARR P . BT TSI S TR e X, A W)
MIPS {1 R L5 HLYE 2.50 WA A | F145 1o X 53482 H P8 K SRR DG M N B 7E 2.2 715
R, 5 #E T4 MIPS64 R2 §54 GS464 MbFRZRAZ M LIS MIPS 14 R 45/ G J - A —
B/, WAE 2.2 b — I T LLB.

gt GSA464 AL PR L FIT S H 8 T R AE 2 FIZAAE 2.3 Fih . [l TR R, X
SRR WIVELHE UAEARS P 2a o BEF AT 1R ST 2 TR E S, AR (et
B RGET M. SRS RGETMY B A RS RAE .

2.1. MIPS64 FHIESH|FE

RAEIR L ThRE, GS464 ALBEASHZ TSI MIPS64 A 54 7] 73 i~ JL4L.:
s UifFES

¢ BHEHIES

¢ DB S
¢ hbESBEL

s HEHES

2.1.1.  hFES

MIPS 4 2 454058 F load/store %Ky . AT i EAIE Z 0728 BT, N UITER 4% &
17 R SR ATV 1o VifE4E 08 S P S SRR IS . ToR S, EXt SR Ui 1E A B T
17,

* 2-1 CPUTEA%E: VifriE%

T8 BERF B[RS l] A ISA A5
LB ESh MIPS32
5
ELPHERAERAF
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LBU W57 MIPS32
LH IIE S MIPS32
LHU W52 MIPS32
LW IS MIPS32
LWU W 5T MIPS32
LWL B A MIPS32
LWR NS MIPS32
LD HPES MIPS64
LDL BB 7o 3 MIPS64
LDR TSV & aEil MIPS64
LL bR 76 A it MIPS32
LLD bR 5 A 0L i bk MIPS64
SB fEFH MIPS32
SH PR MIPS32
SW pakec MIPS32
SWL HFIEH MIPS32
SWR 7 MIPS32
SD TR MIPS64
SDL AERL T Ll MIPS64
SDR AEXTF A MIPS64
SC R AR MIPS32
SCD i R AT AF R MIPS64

2.1.2. 1BEiES

BHMIR L MA AT A E AR 125 AL, SREMERILAERLE . BEARSES T
TR A%l (R, #AEBONI R A R RAFAE T Ar s b ) MSLRIEER 40 (-2,
Hrp—MRIEEOY—A 16 A2 3L RI%0D

*R 2-2 CPU $84%: BHARIES (ALU SLEIZD

B fe il AR R ISA FRAZH
ADDI AL g MIPS32
6
EEPRBEAFTRLA
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DADDI PPy ERvAHIE i MIPS64
ADDIU INTERF5 L B4 MIPS32
DADDIU Y AR PY EE VA HIE MIPS64
SLTI INFLRIE R E MIPS32
SLTIU TSN & MIPS32
ANDI 7B MIPS32
ORI SRR MIPS32
XORI s VA B MIPS32
LUI A7 RICE smA MIPS32

*® 2-3 CPUJRASE: HAEL G HBAELD

152 Bhie sy ECR AT ISA FREZ I

ADD il MIPS32
DADD P MIPS64
ADDU A= MIPS32
DADDU TS BT MIPS64
SUB W MIPS32
DSUB KT MIPS64
SUBU TofE 59 MIPS32
DSUBU ToAF 5 B MIPS64
SLT MNFRE MIPS32
SLTU TSN TRE MIPS32
AND 5 MIPS32
OR i MIPS32
XOR 8L MIPS32
NOR E[2 MIPS32

R 2-4 CPUJRLEE: AL (2 HBIEHD

B fe il A TRERIR ISA 3RA %)
CLO FHIG 1AM MIPS32
DCLO MFRTE 1M MIPS64
7
EFHPHBEAERLA
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CLZ FHTS 0 M MIPS32

DCLZ WFHTF 0 MK MIPS64

WSBH g AT MIPS32 R2
DSHD TR MIPS64 R2
SEB FHFST R MIPS32 R2
SEH PSR MIPS32 R2
INS IDKEIN MIPS32 R2
EXT R HEER MIPS32 R2
DINS PIE2DETIN MIPS64 R2
DINSM PYELDEIN MIPS64 R2
DINSU PIEZDETIN MIPS64 R2
DEXT WAL HREL MIPS64 R2
DEXTM WUFRLHEEL MIPS64 R2
DEXTU WAL HREL MIPS64 R2

oS I5h 8

F 2-5 CPU 45445 FiEMIRRIEIES

MUL e FI) 38 FH A7 A7 2% MIPS32
MULT I MIPS32
DMULT B3 MIPS64
MULTU T MIPS32
DMULTU A5 W 73R MIPS64
MADD Fm MIPS32
MADDU A5 3 MIPS32
MSUB T MIPS32
MSUBU ToiF5 I MIPS32
DIV 73 MIPS32
DDIV MR MIPS64
DIVU T 5B MIPS32
DDIVU TEfF5 Wb MIPS64
MFHI M hi B AR BRI A AR MIPS32
MTHI M 2 A7 2 AR hi AR A7 ER MIPS32
8
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MFLO M To BFA7#s U F 27 74 MIPS32
MTLO I 2 A7 B AT 1o 2475 MIPS32

F 2-6 CPU$BA4E: #life4

SLL EHERK MIPS32
SRL WG MIPS32
SRA HARGH MIPS32
SLLV AR R MIPS32
SRLV QRS -vey:4 MIPS32
SRAV AT E ARG MIPS32
ROTR eIV Er MIPS32 R2
ROTRV ARG A MIPS32 R2
DSLL MFE R MIPS64
DSRL W B MIPS64
DSRA MFHARGR MIPS64
DSLLV BRI &SR Yay:4 MIPS64
DSRLV AR T2 A MIPS64
DSRAV AR FHEAR L MIPS64
DSLL32 MBI A +32 MIPS64
DSRL32 MFE A FE+32 MIPS64
DSRA32 WA HARLFE+32 MIPS64
DROTR WA AT MIPS64 R2
DROTR32 WFIEIRATFE+32 MIPS64 R2
DROTRV WAl AL E A AT 72 MIPS64 R2

2.1.3. O FPEERS

Iy SCMBRHE AR T U RE 7 AL, A0 45 LR DU AR A,
¢ PCHIXI A7) 3L

*  PC okATBk#s

o WIEARLN BRI

EERHERERLT
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¢« HFEMH

MIPS JE& (1, P2 4R 4 Ja # R F IR & . Likely FeA2 45 % HOMEL Y A 1
RN AT, JF Likely 2450 IR MRS B 2R RIHAT. W FZ AR A 1R Bl
BONRAFAESS 31 Sarfraeh, MRAEHT 31 5 A A2 B BOA I ol Y I A& 7] o

*® 2-7CPU 54 4E: BSR4

J Bl MIPS32
JAL 7 BRI A A MIPS32
JR Bk B 2 A7 A48 F R 9E 2 MIPS32
JR.HB Bk B 2 A7 A48 F R 9E 2 MIPS32 R2
JALR A A A MIPS32
JALR.HB B S R MIPS32 R2
BEQ A I ke MIPS32
BNE ANGE N B a MIPS32
BLEZ NTEET 0 BhfE MIPS32
BGTZ KT 0 Bk MIPS32
BLTZ /NF 0 BhEE MIPS32
BGEZ RTBEET 0 Bhés MIPS32
BLTZAL AT 0 AR MIPS32
BGEZAL RTBET 0 LR MIPS32
BEQL AHEE I Likely b MIPS32
BNEL ANEEN Likely B4 MIPS32
BLEZL INFEREET 0 M Likely Bk MIPS32
BGTZL KF 00 Likely Bki% MIPS32
BLTZL /NF 0 U Likely Bk MIPS32
BGEZL KFEET 0 Likely Bei% MIPS32
BLTZALL /T 0 N Likely L 78 MIPS32
BGEZALL KF 5T 0 N Likely ¥ i 72 MIPS32
10
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2.1.4. HhatiEssissd

PP FR AR 2 T8 ML PR &8 Y R o TS GS464 AL PR R LA I UL BEER : 0 S 1
AbERES (RIS A1 SHRACEEE: GF RS,

0 SPpAbREgs (CPO) iHid CPO [wy /7 43 K8 B A A AL S . IX MR L FIER 2-8
Ho

MIPS 1 REEMFIEXT 1 S EFE: (CPL) a4V S48 3T T A E L. ot
GS464 KLFLEHZ R T UME AR 1 454 i 4R 2 1Y B AR S B AR S8R DR IR B 5] TR .

A

#* 2-8CPU 54 4%:: CPO T4

oS isA B

DMFCO M CPO % f7- 25 B 7 MIPS64
DMTCO £ CPO #F £ 4% B A F MIPS64
MFCO M CPO ZF 725 HX MIPS32
MTCO £ CPO #F£4 5 MIPS32
TLBR BEZR G TLB I MIPS32
TLBWI HEKGIH TLB I MIPS32
TLBWR EREHLE) TLB T MIPS32
TLBP £ TLB 48 2 T I MIPS32
CACHE Cache #1E MIPS32
ERET SR (] MIPS32
DI 2Bl MIPS32 R2
El AV MIPS32 R2
2.1.5. HEks

MIPS64 i, BR 1 RTHISIH LiR4R 2 4NEA HE 54, IR 29 2R 2-12:

* 2-9CPU a4 %E: ke 4

52 Bie sy B[RS l] A ISA A
SYSCALL A5 MIPS32
11
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BREAK W 55, MIPS32
SYNC EEZ MIPS32
SYNCI [R5 48 & 47 MIPS32 R2

#* 2-10 CPU $54-4: RHE4S

4 miefiie 15 A5

TGE KT EEETRA MIPS32
TGEU TS BT BEE TR MIPS32
TLT TN MIPS32
TLTU TR SHN TN MIPS32
TEQ FTA MIPS32
TNE VN MIPS32
TGEI PN S VAR UEPN MIPS32
TGEIU PN RS RVARIE (PN MIPS32
TLTI INTF ST EPE MIPS32
TLTIU NTTERF T LRI MIPS32
TEQI =SS { PN MIPS32
TNEI AEETF RIS MIPS32
#* 2-11 CPU 5445 X MHahin4
184 BhiRRF RA TR ISA AL
MOVF R 2 e e L O MIPS32
MOVN FAFREE MBI A AR O MIPS32
MOVT KRB AT R AR MIPS32
MOVZ FAREE MBI A A4 0 MIPS32
% 2-12 CPU 4% JHefHs
184 BinsF RAThRERTIR ISA #AH5)
PREF TG4 MIPS32
PREFX U E R MIPS32
NOP THEAE MIPS32
SSNOP RS A R AT MIPS32
12
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2.2. MIPS64 FRISS LI FEXEiHAH

221, HEZMERMNES

gty GS464 KEPRZRAZT T MIPS64 R2 $84#ME T 52 HE, (X —LL 55LHIAHSC e 4
ETEE N, Wk 2-13.

R 2-13 fHAESILEF RS

Jo AT ke

PREF

TR

HAE NOP &40 2E, TSR «
A TRECAT R Load 3 0 5 A7 28 5.

PREFX

TR

HLAE NOP &40 2E, TSR .
AT 8T Load ) 0 5 & A7 4.

SSNOP

BRI A A

FLIE NOP $54 4b#E,
GS464 1 FTA B A < % Hi A8 5% (CPO Hazards) H#£F4E3,
TTF A

EHB

Bl B AT AR

FLAE NOP 454 4b#E,
GS464 1 FTA HdE A e iz AH 5% (CPO Hazards) B fi# - 43,
TF A

WAIT

HAE NOP #5402, Toi7 IEHKZBCR .
G AE W AR B RS AL Y248 2, AMUE RS
PRI, FEAE AT RES ARG .

RDPGPR

GS464 B 7w f74%, ITLLIRAAAF & 5 AR A7 45 70
R LR

WRPGPR

GS464 A LI T 374, FTURTAAAS HindAaal
T AT A7 a4

SYNC

I
N

GS464 R =ZHL T stype=0 KJ SYNC 54, stype JHTIEI £k
TREATRAHIAh . IR 2 BB (memory barrien)fEH, H T
f#E SYNC Z B HIVTfR 3 L& e 52 AR (U, store Fi 4 $ic 3
5 X dcache. uncached [ C\ 58 . load &4 #e B a2 %5 17
@), R GRIE SYNC $i54 5 1 AU A7 MR TT 469417 - SYNC
B HE CU[0], RANZAFLMEM.

13
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JERS 3B1500 AbHE 3% AR (F Al — 0 AR & S A7 A — PR R A7

Z IR EIR — 2ok, RUEXS SYNCI 84 s Th ek AT R %8
WA LI F SYNCI 547 EMIAT RS SYNC #5845,
SYNCI ERZ R e SYNCI 45245 7 i bk 5 S 4k 2, BRIAS F- 22 i i TIB AR S 41
Ab. HihkEE914MFT Cache 5% 4515k H1 T SYNCI $84 FTLAZEF
A TPAT, DZREE T DUR X — R, RS TR
SYNC #5471 47 ffs B (memory barrier) (2R -

14
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AT S

GS464 FTSeBL¥ CACHE 545 MIPS64 RV AEFE 1 X Ji 22
A7 R

1. Index Z& CACHE R4tk i a7 =

GS464 FT IR index 25 CACHE $8 4 5K F i b1k (¥ B M1K 2 f24%
NER L Cache FIIEFE(E S, MAZE MIPS64 L H E LM
FRE Ik f v 1)

2. CACHE28, CACHE29, CACHE30. CACHE31 g4 K&
X

fhoigs e, CACHE28. CACHE29. CACHE30 f1 CACHE31 ##

4 (B op[4:2]=0b111 [¥) Cache 54 1 X5 MIPS64 MTEAIF .
TS Ab TR 38 X e 15 431 Index Store Data 34, 1 MIPS64 #i

Ja 1354 Fetch and Lock #:4E .

GS464 AbHEERA% T A #U) Cache HERBIBIE N R
op[4:0] DiRetiR

b00000 R4 2 51 T34 1-Cache 17

b01000 HRIEE 55 1-Cache 1T Tag
b11100 R4 2515 I-Cache 17 Data
b00001 4 % 51 oI 5[5l D-Cache 17
b00101 H¥5 % 5]3% D-Cache 1T Tag
01001 42 5] 5 D-Cache 17 Tag
b10001 R4 iy - JC 2% D-Cache 17
b10101 HR 4 A b Jo % 5 [8] D-Cache 17
b11001 M4 % 513 D-Cache 47 Data
b11101 R4 2 51 5 D-Cache 1T Data
b00011 R4 &R 51 TRIFE Al S-Cache 17
b00111 MR ¥EZ 515 S-Cache 1T Tag
b01011 R#EEE]I'S S-Cache 1T Tag
b10011 R4 i o G 5 [l S-Cache 47
b11011 M4 2 51 1% S-Cache 4T Data
b11111 FR¥EZ 515 S-Cache 1T Data

CACHE cache #1F

15
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2.2.2. =HIES

GS464 MR EAZEER T AIFES, WK 2-14:

% 2-14 M4

EChea i R TIRERIR ISA SRAZ 5|
DI 251 rp MIPS32 R2
El SO T MIPS32 R2

2.3. BEXYTRIES

Eits GS464 AbFEESSEIL B NP RIR 2 Ihae ks JLE:

s VRS

+  RBREHEMKS

s X86 —#flinETE 4
s RUES

2.3.1. BEMXTEIIFES

* 2-15 HE XY RVIFRS

182 BinfF L ThREMRR

GSLE WA T8 T E A A1
GSGT SR KT B bk A 4
GSLBLE A7 B A A A M
GSLBGT T B SR Y
GSLHLE it E AR A H
GSLHGT TR R
GSLWLE b S R A R
GSLWGT i R R A R
GSLDLE A7 L A 2 P
GSLDGT AT R A A A IO

16
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2.

17

GSLQ WH b 2 A7 2 BUE sl
GSLBX a2t
GSLHX RS IR EL e
GSLWX 7 A% FA

GSLDX RS I BB
GSSBLE 5 _E RS G A AT
GSSBGT TR A B A
GSSHLE iy LR A A
GSSHGT TR R A A7
GSSWLE il e RN P eaea
GSSWGT 0 A A A T
GSSDLE MR AT
GSSDGT T R A 2 A X
GSSQ B A7 2 AT T BV
GSSBX A R AE
GSSHX RS A7 7
GSSWX Giglyainpeaea

GSSDX RS A7 T

3.2 BHEMXYREHEES

R 2-16 HENY ERRIEHS

182 Bries¥ 1 ThREM IR

GSMULT GRS, SRSEA TR
GSDMULT B 5WTR, SRS5HH%EES
GSMULTU T 57, 4R TEAH TR
GSDMULTU TR T WFRe, &5 RGBT
GSDIV BRS57HR, HMEEHFFE
GSDDIV AR Er, W5
GSDIVU 558, HERH%EES

EERHERERLT
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GSDDIVU ToAF G RFB, 7Sl A A
GSMOD BR5FR, REEHEAFAE
GSDMOD AR RFRR, RYEEEM TS
GSMODU 570, RYPEEATHE
GSDMODU TG RFRr, REEEM TS
GSXOR fs 5 ft WA R EL
GSNOR fs 5 ft WA EEE
GSAND fs 5 ft @i S5
GSADDU fs 5 ft & A5 50
GSOR fs 5 ft & SUB AL
GSADD fs 5 ft & s
GSDADD fs 5 ft & s AFM
GSSEQU fs 5 ft @ RAUHSE LR
GSSEQ fs 5 ft & AU LA
GSSUBU fs 55 ft & RICH 5 TR
GSSUB fs 5 ft & 25Tk
GSDSUB fs 55 ft & RORF IR
GSSLTU fs 5 ft € LR 5 € RBUNT LU
GSSLT fs 55 ft & M€ REBUNT AL
GSSLL fs 5 ft B mBH B E
GSDSLL fs 55 ft & B LB F
GSSRL fs 55 ft @ s B AR T
GSDSRL fs 5 ft & M HA BT
GSSRA fs 5 ft € R EARGHT
GSDSRA fs 5 ft € REALBENT
GSSLEU fs 5 ft & RS 8 RBUNT ST LA
GSSLE fs 55 ft & € RBUNT A T HUEL

2.3.3.  BHEXY R X86 ZHHIEEMIERIES

18
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217 HE YR X8 IR i i 4

184 Bt sy EER AP

X86AND DL x86 /7N R ¥ B EFLAG Mg M5

X860R A x86 770 R 1% B EFLAG (12417 5%

X86XOR L x86 77\ H 1% B EFLAG [1iB 4 A1 F ak

X86DADD A x86 770 R 1% & EFLAG ALl

X86ADD A x86 77\ i B EFLAG 17N

X86DADDU LA x86 75 0 H 5 B EFLAG [ TE 48

X86ADDU Ll x86 77 ;WA ¥ EFLAG I HISM 71

X86DSUB LA x86 J7t H % B EFLAG X7k

X86SUB LA x86 75 : A 1% B EFLAG (1579

X86DSUBU LA x86 75 30 H 1% B EFLAG 1 TEH 4 U

X86SUBU LA x86 7N H 1% B EFLAG (1G5 4h7- 08k

X86INC A x86 770 H 1% B EFLAG 37 3 1

X86DEC Lh x86 77 U H ¥ B EFLAG HIXF I 1

X86DSLL bl x86 77 A i B EFLAG T /7

X86SLL LA x86 7 AR E EFLAG T E#

X86DSLL32 A x86 75 3 H 1 B EFLAG (RS f i 32 (XU 7248 /e ¥
X86DSLLV A x86 753 H 1% & EFLAG [ W] AR A7 & /e
X86SLLV L x86 777t K% B EFLAG MIF Al M AL A

X86DSRL A x86 773 H 1% B EFLAG (M 78 41

X86SRL L x86 A H it B EFLAG M8 HA%

X86DSRL32 LA x86 J7 A ¥ B EFLAG RS &N 32 (XU 2 i AT
X86DSRLV A x86 7530 K ¥ B EFLAG U7 A A # o 5B i 4 7%
X86SRLV LA x86 7 R 1% & EFLAG [ SR &84
X86DSRA A x86 773 H 1% B EFLAG M FH AL

X86SRA PL x86 X Rt B EFLAG HIFHE AL

X86DSRA32 LA x86 75 i A 1% B EFLAG (MRS Ar &N 32 (AL 7
X86DSRAV A x86 77 H % B EFLAG I F A/ A B E AR L
X86SRAV LA x86 J7 3\ H ik & EFLAG [Tl &M EE ARG
X86DROTR LA x86 77\ H i B EFLAG KFIXUFIER A

X86ROTR L x86 5 Rt B EFLAG HIF AR

EERHERERLT
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X86DROTR32 LL x86 77 A B B EFLAG MRS AL N 32 XU I ARG A #%
XS6DROTRY L x86 53X K% E EFLAG I R[ A8 A 5 i U Z G A 7
X86ROTRV LA x86 77 s H 1% B EFLAG Al & AL & 1 I A 5
X86MFFLAG L x86 7 HILHL EFLAG AR &AL HIME
X86MTFLAG L x86 J5 A& EFLAG brEALIIME
X86. LL x86 J7 SHRHE EFLAG {E Bk
X86LOOP LA x86 75 :Uk 4 EFLAG fEHHF
SETTM x86 V7 mUAk A B AL
CLRTM X86 VF KR AR I R
INCTOP Xx86 VF AR TR EHIN 1
DECTOP x86 VF AR TR EH 1
MTTOP 5 x86 VF kR a4t
METOP B2 X86 VF mAR TN £
SETTAG FIWT I B AT A7 A
GSXOR fs 5 ft AL 5L
GSNOR fs 55 ft WiRLLEE
GSAND fs 5 ft B4 5
GSADDU fs 5 ft & S5
GSOR fs 55 ft & s A Bk
GSADD fs 55 ft & 7 m
GSDADD fs 5 ft & TN
GSSEQU fs 55 ft & s R 55 EL R
GSSEQ fs 55 ft & SHUH A HLAL
GSSUBU fs 55 ft & RICH 5 Tk
GSSUB fs 55 ft % -0k
GSDSUB fs 55 ft & RO IR
GSSLTU fs 5 ft B LTS E mAUNT A
GSSLT fs 5 ft & nUE SAUNT HUL
GSSLL fs 55 ft & MM LR
GSDSLL fs 55 ft & RIZH A BT

20
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GSSRL fs 5 ft € BB AHT
GSDSRL fs 5 ft & nZ WA 0T
GSSRA fs 5 ft @ REARGHF
GSDSRA fs 5 ft € AL T
GSSLEU fs 5 ft & FUEHT 5 € mBUN T3 T L8R
GSSLE fs 5 ft € fUE EUN TS5 T HAL

2.3.4. BHEXTRAUUES

R 2-18 HE XY RATHEA

CAMPY AR, R PG
CAMPT wERE, RE ARG
AT AT

RAMRT BT SRR T 1

2.3.5.  BEXR 64 B HEEMEIES

* 2-19 HIE XY TR 64 £ 2 BN TR 4

182 Bin Y R ThREMRIR

PADDSH V94N 16 A 75 5 E0m, AR5 A
PADDUSH P9~ 16 A2 TEAF 5850,  Tofe S A
PADDH P94~ 16 7 En

PADDW WA 32 S

PADDSB I\ 8 A FFSHEHO, AR5 AN
PADDUSB J\AS 8 MLTEAF 5B, A5 A
PADDB J\AS 8 A Fn

PADDD 64 70

PSUBSH PUAS 16 A F fF 5 BBk, A4 5 A

21
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PSUBUSH VAN 16 DL JCfF 53408, LR 1A
PSUBH PUAS 16 fr ik

PSUBW P 32 A Kk

PSUBSB J\A 8 LA FFSHEEOR, AR5
PSUBUSB J\AS 8 AL TEFF S B, TEAF S A
PSUBB J\A~ 8 ST EUR

PSUBD 64 7

PSHUFH TRBEITAS 16 A7 3

PACKSSWH 32 fr B 75 BEELAL K 16 fir, AT S
PACKSSHB 16 1A TS BB AR 8 A, ARSI
PACKUSHB 16 1A FF SRR 8 A, TERF S AN
PANDN fs WAL/ 5 ft %0 5

PUNPCKLHW PR 16 A1 3L

PUNPCKHHW PR 16 f 3

PUNPCKLBH PR 8 18

PUNPCKHBH Prenm 8 %

PINSRH_0 ft i€ 16 A7 Ei A2 fs (K 0 4> 16 1
PINSRH 1 ft ik 16 S 3G A F fs (K 1 4 16 £
PINSRH 2 ft ik 16 Az A F fs K 2 4> 16 i
PINSRH 3 ft ik 16 S 3E A F fs (K 3 4 16 £
PAVGH YA 16 AT B M

PAVGB J\AS 8 RLTEAF 5 B HI T3 1E

PMAXSH PUAS 16 hof FF 5 AU
PMINSH PUAS 16 ho A FF 5 UM
PMAXUB J\AS 8 RLTEAF 5 BEHIENE

PMINUB J\AS 8 AL T TF S B ME
PCMPEQW A~ 32 A HUR A LA

PCMPGTW P 32 A7 5 BEHOR T HUAL
PCMPEQH VUA 16 {7 F A S5 b st

PCMPGTH VYA 16 f0A 1755 B HOR T AL
PCMPEQB J\A~ 8 ST EUAHZE L

PCMPGTB J\AS 8 LA R SR HOR T AR
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PSLLH VA~ 16 A BB AR
PMULLH VU 16 A 75 B EU R, HUEEIRAK 16 £
PMULHH P94 16 f0A 1775 B EUH, L4 Hm 16 4if
PMULUW 1K 32 AL TEFF 5 B UHTR, 17 64 f4h R
PMULHUH T 16 RLTEAF 5 B,  Bah Hm 16 4if
PSRLW P 32 (AR L
PSRLH TuA~ 16 A ER AR
PSRAW P 32 MR #
PSRAH T 16 B H AR A2
PUNPCKLWD 1% 32 fr FAH A A 64 L3
PUNPCKHWD i 32 AL A Bl 64 13
PASUBUB J\AS 8 ALTCFF 5 B HORH IR I B 2 0
PEXTRH fs 3t 16 135 DLE| fd 1K 16 7, fd =fifh 0
PMADDHW VU 16 foA 775 Bomae, ARsho o) =
BIADD ES SRl
PMOVMSKB A FATREDD
GSXOR fs 55 ft WAL 5B
GSNOR fs 5 ft @ LIEEE
GSAND fs 5 ft @ik
GSADDU fs 5 ft & LTS5 700
GSOR fs 55 ft & s A Ek
GSADD fs 55 ft & 7
GSDADD fs 55 ft & ST
GSSEQU fs 5 ft & mHUH A HLAL
GSSEQ fs 55 ft & U8R 45 LR
GSSUBU fs 5 ft € R 5 TR
GSSUB fs 55 ft % -0k
GSDSUB fs 55 ft & RO
GSSLTU fs 5 ft & RUCFF 508 SUEUNF
GSSLT fs 55 ft & € SEUNT AL
GSSLL fs 5 ft & B AR T
23
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24

GSDSLL fs 55 ft & I BT

GSSRL fs 5 ft & A BT

GSDSRL fs 5 ft & AT

GSSRA fs 5 ft € EARGHT

GSDSRA fs 55 ft & R ARG R T

GSSLEU fs 5 ft & S5 8 SAUNFET
GSSLE fs 5 ft & fUE AEUN TS T HAL

EERHERERLT

Loongson Technelogy Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

CPO 1= HIF 1785

AZEHEIRPPALPEEE 0 (Coprocessor 0, fajfk CPO) [IHEAE, T AR MHE CPO %1788
SE X LA B 3 SALFRESSEHL CPO 454 . CPO Z7A7 e T4 i AL L 8S FRDIR A5 AR F 4R 1
AbFR AR IR A o IX 25 7 4% 3. MFCO/DMFCO 54 skiok # ik MTCO/ DMTCO #54
k5. CPO ZFfFasiiR 3-1 s,

MR IEATIEAZ O BORAS 2 /7498 (Status 7 474%) HHINEE 28 £ (CUO) #ik
BB, ATLMEH CPO 84, M|, 447 CPO #5444 = AL Wb FE A v 51 71

% 3-1CP0 Zfrse

THES FRBRLF
-
0 Index WSy, HTHE R ERS 1 TLB £
1 0 Random T TLB B b b Has
TLB ZRIGUR F 20 hous B2 T8 R DA N A (22
2 0 EntryLoO
W 5)
TLB FRIGUIRA 570 hons 82T 7 i DA N A (22
3 0 EntryLol
W 5)
4 0 Context 32 i F U AR R 48 ) W AZ B B UL U 43R (PTED
5 0 Page Mask WHE TLB TUK/NHIH#ISE
5 1 Page Grain i A2 75 SCRER D -k
e LR TLB RIEH (RAH T HINLE i)
6 0 Wired
{3 TLB &I
7 0 Hwrena W ZF A7 A e
8 0 BadVaddr R RE Ak
9 0 Count THEE
10 0 EntryHi TLB R -3 W (TS5 F1 ASID)
11 0 Compare TS L
12 0 Status AEPR GRS B A7 A%
12 1 IntCtl 78 v W ) A A7 e
12 2 SRSCtl S P A4 B AL ) 2 A7 2%
13 0 Cause AL — RIS SRR
25
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14 0 EPC BlHME T H A

15 0 PRid AE R EABAT BRAS AR IR

15 1 EBase 51l 71 i) e A

16 0 Config W B A A

16 1 Configl W B A A7 1

16 2 Config2 We B 27 7 2

16 3 Config3 =R R E

17 0 LLAddr R A A7 AL

18 (73]

19 (735

20 0 Xcontext 64 {7 F-hlAR 2R 48 ) 9 AZ ) B UL TR 43k (PTED
21 TRE

22 0 Diagnose /25 BTB,RAS Ll 3= ITLB #
23 0 Debug EJTAG il #1738

24 0 DEPC EITAG 1B /MR 7 1+

25 0/1/2/3 PerfCnt MERETH S

26 0 ErrCil Parity/ECC #3645 i R A

27 0 CacheErr Cache ECC #2565 il FOR A

28 0 TagLo CACHE TAG % f7- 23 K13 4
28 1 DataLo FH T F1 cache Hd PAF 22 BAIZ W
29 0 TagHi CACHE TAG #7283 [f1 i 13 4
29 1 DataHi F T cache %t A% 28 BANZ Wi
30 0 ErrorEPC RGN LTS

31 0 DESAVE B 174%, T Debug 58 kb B

3.1. Index 175 (0, 0)

Index ZrfFas /2> 32 LLAI B/ G /74, Hhi a3 a2 5] TLB (IR, 7

P8 B b o TLB #RIII(TLBP)3E 24k

/=i

1T

TR -

Index 21725 (IME 57~ TLB #2(TLBR)F TLB ‘& 5| 5 (TLBWI) {5 A E:1E 1) TLB I,

K] 3-1 FIR Index FFAAEEAMS I, R 3-2 fIR T Index ZFFAE28 S A& o

26
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31 30 6 5 0
P 0 Index
1 25 6

3-1 Index a8

F 3-2 Index ZF A7 A8 S IR

] BRI, E—& TLB 54 (TLBP) # AN E 1
Index ¥878 TLB 5541 TLB &5 5184 #/ER TLB KU ZE5IME

3.2. Random &F7&FE (1, 0)

Random ZFfFaHe ™ /73, HPE/S RS TLB MR, FHATE %484,
ALK Lo RN, FERMEE N ERM—AFRZFS), E AR

o AT RO RS LN TLB Wik (H) Wired %723 KA 28).

o [FAETRA TLB IR 1 (AN 64-1).

Random 7717 #sfi 7K Hi TLB BENL S48 #RAER TLB I, MIXASHFsRUL, JoFs st
TR ARILAAE AR TR, DASGIE b HE 25 HH B B 2 75 IE A o

NT AR, Random 2747 A fE RS E A I B B B4k, 24 Wired ZAFAS S I,
ZAFA M E N LA

3-2 75 Random Zif7#s k%, T3 3-3 #iik Random 2777 #8831 3.

31 6 5 0

0 Random

26 6

3-2 Random %172

2 3-3 Random 277 2% %15,

27
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Random BEHL TLB Z51{A
0 RE. WAHZ 0 F AN, #EHRE 0.

3.3. EntryLo0 (2, 0) LK EntryLol (3, 0) ZF1Fs%

EntryLo 27 f7- & (045 P A A [F) % 2 27 77 2

® EntryLo0 A T-{H & 7L

® EntrylLol A T-# I

EntryLoO 1 EntrylLol & f7#s#l /e Al 3/ 5 & A7 . AT TLB A S H#AERS, E415
HALHE TLB T H Z- BUT B 015 (PFND. [ 3-3 RoRiX e 3 17 38 (1A% 2

63 42 41 6 5 3 2 1 0
0 PFN C D G
22 36 3 1 1 1

3-3 EntryLoO Fl EntrylLol &7 %%
EntryLoO F1 EntryLol %5174 1] PFN 3802 48 {3tk A vy 36 fr (47: 12) .

F# 3-4 Entrylo ZFF17a

i R

PFN W5, YL AL

C TLB T/ Cache — Sk @tk

D WAL G Rz i v B, U ARG RE, Bt Rl 5. SihR X Ar AR
e A S iy 1 R S S S R

\% BRI iz BN, WM TLB RILZA I, B ™4—4> TLBL 5
TLBS f14h.

G 4 JRhL. ¥4 EntryLo0 Al EntryLol W) G fr#iuk it B A 1 i), AFESKLE TLB
AR 2% ASID.

0 RE . LAHZ 0 5N, BERHRE 0

TR TLB R Iih R — M4m0, 1E TLB BHAEH#i4E EntryLoO[0]#1 EntryLo1[0]
EE N

28
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3.4. Context (4, 0)

Context T fF& & — ML/ FHFEE, EESIRAIGRPE —DBURREr . &R
VERGER S, A7k e AL 1 B W R Mkl PR e £ o

2 TLB HIANAAERS, CPU KRS R AU M M TR IR TLB. — MG UL, #RIER
ZiAdi ] Context 27 f7-4% - 1k TUR P 24 5 TGS . Context &7 /7% 2 il BadVAddr 27 77 & 1
B, ERIZAE B HE B PR T TLB i /e AR P A 2 T 5K

3-4 IR T Context a7 a3 k% =; & 3-5 18 T Context 271743 7B

63 23 22 4 3 0

PTEBase B dVPN2 0

4 19 4

3-4 Context 27175

% 3-5 Context 27 {72535

BadVPN2 4 TLB G X —F B i 5o S il AN BEHEAT G R 45 (0 R ik 1) R 00
Z(VPN).

PTEBase X—ZBREERGFTHNEZB., ZZBREANNEATERIERSE Context
AR — R I A A B TR IR E

0 TREE . W2 0 BN, BEIRE 0.

19 {7 /) BadVPN2 7Bty T2 TLB 4 e AL 31:13 £i7; 55 12 S geRRR 2 Ry
—ANHH) TLB TS B — DA o e XA 4K FR R ORIk T PUE
ThE PTE TN 8 P K HAEXTHLA M TR . X T He RoF i PTE, BahMBEix A
A L A k.

3.5. PageMask Z7F:E (5, 0)

PageMask & £7 #i & /1N AT L5 () 7 47 o 725 TLB I AR s & B — S LLBcdiens,
AR TLB R E AR TR, W 3-6. ZA ek RuE 3-5,

TLB S5 LA A aE A — NIREH 1 AT i sC i b R4t TLB Hx)
29
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T PageMask 2517 % IIAH N A7 8 715 g b A7 24:13 FRIREe 7 F T EL A . 24 MASK 31 (E A &
% 3-6 FRMERT, TLB MIHER/ERARE L. 0B N, Wit 0 5N, ikl 0,

31 25 24 13 12 0

0 Mask 0

7 12 13

&l 3-5 PageMask 7517 #%

£ 3-6 ARV (Mask) 1

fir
0 0 0 0 0 0 0 0 0 0 0

4Kbytes 0
16 Kbytes 0 0 0 0 0 0 0 0 0 0 1 1
64 Kbytes 0 0 0 0 0 0 0 0 1 1 1 1
256 Kbytes 0 0 0 0 0 0 1 1 1 1 1 1
1 Mbytes 0 0 0 0 1 1 1 1 1 1 1 1
4 Mbytes 0 0 1 1 1 1 1 1 1 1 1 1
16M bytes 1 1 1 1 1 1 1 1 1 1 1 1

3.6. PageGrain ZFFeE 5, 1)

PageGrain Z- 17 2% &N A 3L 5 [ 788, Joths 3 5 5 LT XA FAERRME 29 £7: ELPA
(Enable Large Physical Adress), H:AHIAI {48 4 0.
M ELPA=1 I}, Juith 3 53¢ #F 48 ) Fiihhl; 4 ELPA=0 I}, Juiths 3 5 HSC#F 40 1)
BEEER :1ha |8

RETSH ELPA ALK T Config3 27 77 %5 1 LPA 15 24 Config3 f#] LPA 17y 0 i, PageGrain
i) ELPA A7 & 0. 1Zarfras i Nl 3-6, 17 s iR L

* 3-7.
31 30 29 28 0
0 ELPA 0
2 1 29

3-6 PageGrain # 17 2%
30
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% 3-7 PageGrain 217 4518,

ELPA XAMRARA R EAL, R w R R bt
0 B . B 0 BN, iR E 0.

3.7. Wired 5732 (6, 0)

Wired wpffas it N SR A7, A AEaRIETRE T TLB HhEHE RIS LR
T2 AR SRR,

K 37 fron. Wired RIVERBGER . AR B HASRDT, XERBNESZHE TLB 5§
BAF B TBEHLRIU A A AT LA

TLB
63

Bt AL V5

Wired 2rf7#%

v
7y <
[F] 5 i s

T O——— BENLE

3-7 Wired /745 AR

Wired ZAAF 28 (E R E AL B 0. FiZ A7 25 AT, Random 27 A7 28 (H 2 & N FIR1E (=
5% BT TAI Y] Random Z1E8%)

31
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3-8 /K Wired 274745 1A s

31

0 Wired

& 3-8 Wired 25177

% 3-8 Wired 2772835

b

Wired TLB [f 52 F Wik

0 REH . WhZiF%E 0 5N, BERFIRIE] 0.

3.8. HWREna &FFsf (7, 0)

HWREna 71288 2 — N E 21 1E s, Width 3 5 HE X T IXAN A1 Mask 15, T

Fon1R4 RDHWR HIJRZ A7 a8 0 HONIRE, 2% 0 B, HEm[E 0.

3-9 27K J HWREna ZF /7% (0% 2X; 32 3-9 FIR 1) Mask J3FH A 1 27 17 s PRI R 5K 2R

31 4 3 0

0 Mas

28 4

3-9 HWREna 27 17 5%

R 3-9 Mask S AN 25 47 3% (10 I 5% 52

A4 fir

32
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CPUnum 0 0 0 1
SYNCI_Step 0 0 1 0
cC 0 1 0 0
CCRes 1 0 0 0

3.9. BadVAddr Z75£8 (8, 0)

RN A A7 %S (BadVAddr) & — P HiEdifids, eidsx Vi —Ik 8 TLB 5+
MR A R o BRIER A A E A7, NMI BY Cache 555245141, BadVAddr 25 77 254
—HARFFAA . B NX A ZF A7 2 A2 A 8 X o

K 3-10 o 1T UR E AL B A7 A A% 2

63 0

BadVAddr

64

& 3-10 BadVAddr 271555

3.10. Count &7 (9, 0) LLX Compare & 7785 (11, 0)

Count ZFfF#3/ Compare F A7 #s#i & 32 L1k H A7 4%

Count A7 — N SEIN 1 E IN 25 A, BERANI B I8 1.

Compare %3 77 FH RAERE & (I ZI AL A b, 23 78S N —ME, JEH AW
5 Count ZF 78 P AE LA . — BIXPMEMEE, (AR T IWiEK. Cause 77 47& 2L
TI A IP[7]#: X B . 24 Compare &7 A7 &5 4 FE X 5 I Cause ZF A7 a5 TI AL A #IE %

K 3-11 B7x T Count #4725k, K 3-12 Eox T Compare 7 A7 25 A% .

33
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31 0
Count
32

3-11 Count %7 %%

31 0

Compare

32

& 3-12 Compare 27 /758

3.11. EntryHi &H7F25 (10, 0)

EntryHi Zi /7 2% F T TLB i '5 I A7/ TLB R I =1 -
EntryHi 27 77 %% 7] LA TLB Probe, TLB Write Random, TLB Write Indexed, 1 TLB Read

Indexed #8417 7] o

3-13 F~ EntryHi 1788k 2.

63 62 61 48 47 13 12 8 7 O

R 0 VPN2 0 ASID

K 3-13 EntryHi & 1748
3-13 %75 EntryHi 271785 (1745
# 3-10 EntryHi F 774315,

34
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VPN2 ISR 2 (BRI iS4 .
ASID Mok ZS AR IR . — > 8 fr AT, AT ik AR TLB; X TAARI

RE U5, REAREREHAR S AR A A [ kg o

R Xigfr. (00->F /7, 01->@BZ&MA T, 11->#.0) FFULE vAddre3...62

0 RE . WA 0 5N, iR 0.,

VPN2 35 64 f7 e bk 1) 61:13 £,
24—/~ TLB Refill, TLB Invalid, B¢ TLB Modified {4 & 415, %A UCHE TLB 15 1
REHIE T RIS (VPN2) AT ASID Kl inak ) EntryHi 25917 2%

3.12. Status &F&F:E (12, 0)

Status 27 {745 (SR) & — MRE A4, EEIEHREL, hili RV E SRR 12 0.
NI BIRAIE 7 — L5 Y Status #4735 7B

B 3-14 SR TEEANAAERMME I, BREERE . Kb E A

® 8 [LI I BE L (IM)A Az 8 AT SR AR IR AL G . P BT E AR il R 2 BT AL A it
7E Status 7474 19 17 57 AR Cause 7 7 25 1) v 445 5 SR IS2 11z ML 1248 B . SE 1K)
R, &% Cause FAFGIIHMIRE (IP) .

o AfMHMEIREE R M (CUD s 4 AT R PR BE AR I R AT . AV CUO iz
T E, AT CPO 2RI,

Status B FERHE

Kl 3-14 TR T Status AFf7as k&0, R 3-11 $518 1 Status 7747 2% H38.

31 282726 25 2423 22 21 20 19 181615 8 7 6 54 3 2 1

Cu 0]FR 0 PX|BEV] 0 |SRINMI| O IM7-IMO | KX SXJUX] KSU | ERL | EXL

(cu3:cu0)

4 11 2 1 1 1 11 2 8 1 11 1 1
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Cu

3-14 Status ZF 1755

#* 3-11 Status 2717 asis
g
Pl 4 AP B EITT TR, R CUO RIInfaT i E, 75 R R CPO STl ]
{7
1- AT H
0- AFTH

CU sk #1{H A& 0011

fRE . W% 0 BN, BERHRE 0.

FR

1 RE B N 7 S5 2T AE 2% S
0- 16 MR

1- 324058

PX

FEREFT P BN /Y 64 A CHORBUR I 64 ALAFE o 76 flfE
1- fiife

0— ARfEhE C(Lbm BT 64 A F2 15 m] 75 20 UX A7)

BEV

5 45 A g B N T
0- IE®

1- J33h

SR

1 KA BRENLBISN R

NMI

KA NMIFISE. VER, BAEARIERAIH 0 541

HITBRRG: S AR — AR AR R W R . 0 SRR T AT RS, B R e R,
[F]I Cause 2747 2 1 6T pending =7 B N B 57 1% B A
0—%E1k

1— R

KSU

AL

11 ARAE X
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10 A P
01 B
00 AN
KX 1- {#i5E 64 £i7 Kernel Bt £ XTLB Refill [15 .

0— ANBEVTIA 64 711 Kernel Bt {4 TLB Refill 7 &

SX 1 - ffifig 64 £i7 Supervisor Btifjlal; fF XTLB Refill 7] & .

0— ARREVTIA] 64 K71 Supervisor B {# ] TLB Refill [ &

UXx 1 f§igE 64 iz User Btijjial; f#HH XTLB Refill 1] .

0— ABEVTIA] 64 Arf) User B 1] TLB Refill /)&

ERL ARG MRAEAL, BAERAL, NMI B Cache #5154 FE 44 5 & AT
0 1EH
1 iR

EXL BIAN R e A—ANAREHEN, HE AL Cache 5% 51 R IBISN=ER, GEBERE
AR

IE TG RE .

0 ZEHPTA

1 FERERTA b

Status FFAF SR A5 FPRZS

A Status A A7 o T R BT [RPIRAS 38
® rfERE: ST A LUR AR, i fE

m IE=1H
m EXL=0AH
m ERL=0.

WS FX L E,  IM AT B oY .
o PRAEMER. HACHEEIRALT @A . AR PR R ERE iR .
" 24 KSU = 10, EXL =0 F1 ERL = 0 I} &b F 88 kb T30 F P SR o

" 24 KSU = 01,, EXL = 0 #i1 ERL = 0 I} &b 3 28 kb T-HE 2 FH P ST .
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m Y KSU=00,0r EXL=18(# ERL=1H b T PSRN T
o WML EE YN AL ER AR AE AR, R LAY A YA ]
o EHFEF T HINEAE AT I . AL HEER A AE AL BB R N, AT AV R 2%
FA P Hiik 78]
o iR BV ). AL B S AR X = AR T AR AT DAY 1] P k)
Status & fF e 2 AL

SR, Status &7 17 a5 P{E /& 0x30c000e4 .

3.13. IntCtl HFEss (12, 1)

IntCtl ZF 7282 — AN AT LA 1Y) 32 ALapf74% . ‘B B Release2 & Ry s iy . I
O 3T T MR W . F IntCtl FAFER 1 VS R F R W 1 B A R A (). 1A
a5, SHA L 0HONREE, W41 0 B, BEERE 0. A 31:26 AR B A i Al
Performance Counter H W73t F HW5.

K] 3-15 R T IntCtl ZRA728 A& 20, % 3-12 $5iR 1 VS 3 5 [\ & 25 (A (6 R 58 &R

31 26 25 10 9 5 4 0

1 0 VS 0

6 16 5 5

3-15 IntCtl %17 2%

R 3-12 VS B gt 5 fi) 2 AL R 5% &

mEZEE (16 #HD mEZEE (10 #HD

0x00 0X000 0

0x01 0x020 32
0x02 0040 64
0x04 0x080 128
0x08 0x100 256

38
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0x10 0x200 512

3.14. SRSCt| &HF=£ (12, 2)

SRSCHl Zifias & —N 32 (Al 'E Hfies. BEEMI T T aaEed. hT R
35 HA—HIEHEAA, AN THARS, LA F AR T NaHFAaA Y,

5 3 F ) SRSCHl 5 7 #% H Sl AMk:  ESS 1 PSS,
Kl 3-16 &7~ T SRSCtl 274 A%, 3R 3-13 fifid T SRSCHl & /745 138

31 16 15 12 110 6 5 0

0 ES 0 PSS 0

16 4 4 6

K] 3-16 SRSCtl 2 fE 8%

% 3-13 SRSCtl ZF 28 138,

ESS R T BN 7 A frsd. ARG 3 5HhHAEENO
PSS BN THERHE. ARSI ST RAENO
0 REF. 02T 0 5N, BeiiR[E O

3.15. Cause Z 1725 (13, 0)

32 (LRI Cause 2717 as il fe s — ANl A & A2 R R TR o
K 3-17 on T iIX— 2R iig X, % 3-14 #R T Cause Zifrssfiik. —A 5 frfslsh

i (ExcCode) #&i VK2 —, Wk 3-15 Fiw.

313029 827 6 25 2423 22 1615 8 76 210
BD[TI| CE |DC|PCI| 0 [IV 0 IP7-IP0 | 0 | ExcCode | 0
11 2 1 1 2 1 7 8 1 5 2
39
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[ 3-17 Cause ZfEos

% 3-14 Cause ZF 172515k

i g
BD it th o Ja R F 91 S0 2 TS A 70 SCAE I FE
1—JEH A
0—IEH
Tl iR R RN
0— ¥ A7 I} el o 17
1— A7 I 18] o iy e Ay L 2R
CE LR DAL B AN T F 5] SIS B b FRLES B B 0
DC oG
0— T E A T H
1— T a4t
PCI PEEETHEES T TR
0— VA PERETHEE P ik
1— A YERETH S h WA b 2
\Y SRRV N
0—fi fid F I 4hiF B (0x180)
1— i FHRER P T ) - (0x200)
IP TR AR EI T T 2O ORIF AR BB P IRER . IPO~IPL SR iz, AT s E
L%k
1— S Ay
0— I
ExcCode #ilsMgIR (W3 3-15)
0 REE . 2% 0 5N, EEAFIRE 0.
%% 3-15 Cause % f7#5 ) ExcCode
40
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0 Int i

1 Mod TLB fzkfilsh

2 TLBL TLB 4k (e dh4)
3 TLBS TLB 5k CF#fifD

4 AdEL HuhERRGI SN (R BG4
5 AdES HHERFIRBISN (A7 Gk

6 IBE SEEREIAN (R

7 DBE ARG (KRS e
8 Sys Eanbil kb

9 Bp W7 545 A0

10 RI TR 52 B15h

11 Cpu PRAEBE &5 AN AT I A1

12 Ov SR H 51 51

13 Tr KB 4k

14 3]

15 FPE T A

16 IS et oh

17-18 (3]

19 DIB Debug 54 %114+

20 DDBS Debug 77 #3414+

21 DDBL Debug H & 14+

22 (73]

23 WATCH WATCH 4|4}

24—25 (3]

26 DBP Debug W7 551141
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27 DINT Debug i %i4H
28 DSS Debug 45 41
29 - (35
30 CACHERROR cache £5414h
31 - (735

3.16. Exception Program Counter Z7Fs% (14, 0)

BIAMER %3S (Exception Program Counter, fi#FR EPC) J& —ANEL/E 54728, '© 45
Bl ML EE TR 5 Y 2k S Ab P b o

XFFREGI4L, EPC Zi A7 ds N A2 T IHIZ —:

o JEAMEHbL, XRESFEGISMEREER, 5

® HTHIZ SCEE BIL AR & CAIRAE D SUIER R, 452 SERH 7 7E Cause 7 /745
BB IR

2 Status ZF 7451 T EXL AL 0E 11, ALFREEAS EPC F 4744

& 3-18 7R T EPC FAFaRIRIRE 2

63

E C

64

& 3-18 EPC %7 {758

3.17. Processor Revision Identifier (PRID) & 7#F&% (15, 0)

PRID Zifi#s el 32 MR LA 17 ey, A& T An e S A1 CPO A1) SEELAR
RFMEAT A HIE B . 3-19 KR T ZEFA A £ 3-16 #iR T ZFAE I,
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31 16 15 8 7 0

0 Imp Rev

16 8 8

& 3-19 Processor Revision Identifier 27 17#%

#* 3-16 PRI Zifraeis,

£ by
IMP IR A5
REV BATIRA S
0 TRE . 2% 0 FN, IR E 0,

PRID ZFAAEaf AL (7: 0 ) W HAEBITRCARI S, TiEfz (15: 8) firn] HfESk
DURAR S, Jeds 35 SKBRRASh 0x63, EITIRA 5y 0x03.

FRA SIS RSN Y X, KA Y (7: 460D REERAS, 1 X (3: 040 K/
JRA S .

JRAS SR AT DL X 73— e A PGS A RAS , (EANBE ORAE AL B BT A7) 3 ZARIAE PRID 75
T8, Ber)ilin, ARECMERA 5 (s b AABLAL B3 B D UK RN, 259177 as
PHEERA G H, ARG PRID 297745 TR B IRAS 5 SRR AR BES

3.18. EBase ZFfFEE (15, 1)

EBase aF 7t /& — NI S A A7 4%, A&l 4h i R ik Al — AN i CPU 5,
MR TF 74 BEV=0 i, i[f] EBase 75 17#s H ({1151 #h 1) 3L bk

Kl 3-20 /R T EBase A7k A%,

# 3-17 fiik T EBase T A7a8 1K
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31 30 29 12 11 10 9 0
1 0 Exception Base 0 CPUNum
1 1 18 2 10

& 3-20 Ebase ZifEse

% 3-17 Ebase ZFfEasis

Ejiipa
1 AAERATHE, A 1
0 TR, AL 05N, BRI 0.
Exception Base 5 31 3L 30 ALIBAH W51 41 11 B B
CPUNum fEX ARG, HTHRYICHERS

3.19. Config Z7E8E (16, 0)

Config & fEa MLE T Jeits 3 AL FRAE h & FPC B HEIL: 3£ 3-18 Bl H T X ek Il

H1 Config #7477 (47 31:3 FIE S — LU BRI, 7ES A0 thii ek, i BN R
BLRA S AFELE Config ZF A7 a%Hh, HI T8IV 1) o HoAhfC B & 15T ( Config 27 A7 8 AL 2:0)
KB AR (5 H A T o E S A I X MR A E L

Config #7285 MIAC B & 2RI, Config 7 7#37E Cache #fd FH 2 5l N 1% HHEK A4 R W) 46
e, IFH, TEM AR A G Cache NAZ B H W46 1L .

K 3-21 %/~ T Config A7 as ;& 3-18 il 1 Config &7 #5138 Config %717
AR IHIME N 000030932,
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31 30 1615 14 13 12 10 9 76 4320
M 0 BE| AT AR MT 0 |VI| KO
1 15 4 3 3 1 1 1 3

0

3-21 Config & £ 7%

F 3-18 Config 2317 2sdk

REE . 2% 0 BN, BEERIE 0.

M

RBAALE configl 27748, B 1 Ro-AfFELE,

BE

B R 2 T
1- KRE¥

0— /NEum

AT

I FR 4 ) 2 Y
0— MIPS32
1-MIPS64, Wfevjin 32 frihlB
2—MIPS64, LAY i BT ik BR

3- fRE

AR

ELENTEN
0 — Release 1
1 — Release 2

2-7— {RH

MT

FE U AR P B T 2R R
0— JoHht
1- f7YE TLB

2-7— {RH

Vi

HEA4E4 Cache /& 75 A2 REAULIT

0 - 454 Cache A& R4
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— 484 Cache Z &K

KO Kseg0 —# &= (Cache — &M H )
2 — Uncached
3 — Cacheable

Haz - ki

3.20. Configl HEHL (6, 1)

Configl FF /78832 T /8 3 S ALFE () cache it & .

Configl ZFf7#/E A Config ZF A7 &I INN 2, BT WA #R & B8R, 7ER AL H 3K
A

3-22 F/n T Configl ZFA7 e A% s

# 3-19 #iiR T Configl #A7 % 1)3. Configl #1785 I¥]{E v Oxfee37193.

31 30 2524 2221 1918 1615 1312 109 76 543 210

|M|MMU Size-1} IS IL 1A DS DL | DA C2|MD WRIC EP|FP

1 6 3 3 3 3 3 3 1 11111

& 3-22 Configl % 17-2%

% 3-19 Configl %17 421%

=4 3%
M R TAFTE config2 2745, B 1 RN,
MMU Size-1 TLB R4 1
Icache 2% 40 %

i | & X
IS 0 64

1 1

2 26

46

EERHERERLT

Loongson Technelogy Corporation Limited



Feiniicl

LOONGSON TECHNOLOGY Jits 3B1500 AbBEEEF 2 b e T
3 512
4 1024
5 204
4096
7 (3
Icache &F4H K/
it | X
0 & Icache
1 4 bytes
2 8 bytes
IL
3 16 bytes
32 bytes
5 | 64bytes
6 128 bytes
7 (23]
Icache FHEX 7 20
Gafid | 3L
0 LRI
1 2 BRAHI
2 3 BRAHI
1A
3 4 BRARIR
4 5 PR AHEX
5 6 % HHI
6 7 HEARIR
7 8 BEAHI
Dcache 4% 2H #5
DS b | B
0 64
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128
2 256
3 512
4 1024
5 2048
6 4096
7 (3=
Dcache 20 K/
i | X
0 7t Dcache
1 4 bytes
2 8 bytes
DL
3 16 bytes
4 32 bytes
5 64 bytes
6 128 bytes
7 PR
Dcache AR /7 20
Gt | &L
0 LA
1 2 BEARIE
2 3 BT
DA
3 4 BEAR B
4 5 B
5 6 BRI
6 7 A
7 8 A
c2 2 SRR ER SR 1 LB
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0— ARSI
1—s2I

MDMX ASE & 75 SZH,
MD 0— AR SZH

1—528

PERETH AR A7 S 2 75 LB

PC 0— KL

Watch &7 1775 /& 75 Sl

WR 0—ARLH

(v}

o

=

1=

MIPS16e J& 75 51

o5y]

(v}

CA 0—

H
o

=

1=

EJTAG & 75528
EP 0— A5

1— 5238

FPU &5 528l

FP 0— ARSI

3.21. Config 2 &FFEE (16, 2)

Config2 T f7as HilE 7 s 3 b HE 83 o — 2% cache ML

Config2 FFAFasEN, FrA WAEHRE RELM, fEEMN Q3R E.

Kl 3-23 & | Configl i f7as g £ 3-20 $iiik | Config2 ZF /745 f)3%. Config2
FFAF AR KIHIME 9 0x80001643.
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31 30 28 27 24 23 20 19 16 15 12 11 8 7 4

M TU TS TL A SU S SL

1 4 4 4 4 4

& 3-23 Config2 #1758

% 3-20 Config2 #1725 35

= Ei3%
M AT configl arfEds, B 1 RRFIE.
TU =4 cache il SRS AL
=% cache % 4H %
b | & X
0 64
1 128
2 256
TS 3 2
4 024
5 2048
6 4096
7 19
8-15 | fRH
=% cache 4 K/
i | & X
0 7C Icache
TL 1 4 bytes
2 8 bytes
3 16 bytes
4 32 bytes
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5 64 bytes
6 128 bytes
7 256 bytes
8-15 | R
=4 cache AHEX T
s | T X
0 AR
1 2 AR
2 3 HARTR
TA 3 4 BAR I
4 5 HARTR
5 6 HARTE
6 7 FRAHIK
7 8 Bt AH
8 15 | fRH
su 2% cache #EHIBRA AL
Ss 2% cache T ZH AL
Gl | &L
0 64
1 128
2 256
3 512
4 1024
5 2048
6 4096
7 8192
-15 | fR¥
SL 2% cache LK/
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gl | & X
0 TG Icache
1 4 bytes
2 8 bytes
3 16 bytes
4 32 bytes
5 64 bytes
6 128 bytes
7 256 bytes
8-15 | frH

SA %% cache AHEX 7 20
i | X
0 LRI
1 2 BRI
2 3 A
3 4 BT
4 5 BEARIE
5 6 A
6 7 BT
7 8 BEAHIE
8-15 | R

3.22. Config 3 &FEFEL (16, 3)

Config3 ZFfE#sbnic | —LeDhRe 2 WS, T WA= R, EEAN Ha)E.
3-24 I8 T Configl ZF7#si0k% 0 & 3-21 #iid T Configl %47 85f4K. Configl
TFAT-ER IFIME Y 0x000000a0.
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31 30 1110 9 8 76 5 4 3 2 10
M 0 DSPP LPA|VEICIVint|SP| 0 | MT |SM|TL
1 20 1 2 1 1 1 11 1 1 1

M

& 3-24 Config3 #1758

% 3-21 Config3 #1725 35

, s

TRE

0

REE . 2% 0 5N, BEERIE 0.

DSPP

MIPS DSPASE & 75 3

LPA

R 75 S
0—ARsEH

1— 53

VEIC

BB BT ) % 75 S BN

0— Rl

Vint

I i A TS S
0—AR52T

1—528

SP

INDUTH SZ 42 75 SR
0— AR SZHL

sz

1—523),

(v}

MT

MIPS MTASE 25 5231

0— AR52H

("
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1—528

SmartMIPS ASE & 75 Sz

¥

SM 0—ARLHL

1_‘

e
o=

Trace Logic #2715 5231

SLH

TL 0—

A

E

1—sk

3.23. Load Linked Address (LLAddr) & 7Fz5 (17, 0)

LLAddr 7288 N 64 17 R & 178, LLAddr 277 28 T 10 & 42 ) load-linked 45
A IHLHETTS PEN, 46148 RIS Ceret 54 K ZER), LLAddr B 738G % . /£ 088 35
HZ 2 A7 2 A =R an il 3-25 AT

63 47 11 0

0 PFN 0

16 36 12

& 3-25 LLAddr Z:7E8s

3.24. XContext & 7785 (20, 0)

AT ¥ XContext T AR S T — MBIFHRIE R G IR —MERIBUKIRE . 2R E—
AN TLB AT, #AF 2R SRR SR R e A TT R AN Ek TLB.

XContext 73 {75 FT- XTLB HIHALHE, AbFE 64 k2 [AIf TLB R IUINEL, HAL b
TERGM . RAE RGRYE T E R E A A7 % 10 PTEBase 1.

& 3-26 7R T XContext A/EAHIUME: % 3-22 48 T XContext AFAFHF AU
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63 41 40 39 38 4 3 0
PTEBase R dVPN2 0
23 2 35

3-26 XContext 2 /7 #F
35 L) BadVPN2 535 512 TLB B4 gttt i 47 13 fi7, [ADY#— TLB R Ik
BB —AEHETOS, FTELSE 12 SR BABEREAEN .« 20U R/ 4K 50, X — A% aUn]
LB #eHE PTE I 8 747K HAW AU T3 o 5T A A TTIA PTE K/, SR8 A
FIFETS AT LLAS 2 IE R 1 s

* 3-22 XContext 27 fE 2815
B iR
BadVPN2 HRAE TLB BIAN R BIX AN, B 5 T Hal TAUEbE ) B 15 5

2.

R ZI A L) 63:62 £ .
00 = @A/
01 B P

11 2173

0 PRE . WhZiidE 0 5N, BERFIRIE] 0.

PTEBase LS, ZE RVHERAE RS XContext A7 8 1E A —AMERINEH
TR AR

3.25. Diagnostic & 7785 (22, 0)

U BR AR AT 1) 64 1 P AT A%, E B T bl AL A 1 — L8 oy SR A B RO R R . &
3-27 Diagnostic %7 f7-#s i/~ | Diagnostic ZF /728 1%, #& 3-23 ##iiA T Diagnostic %7 17 #%
(35
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63 8 7 6 5 4 3 2 1 0
0 W-CAC W-ISS S-ISS S-FET 0 ITLB BTB RAS
56 1 1 1 1 1 1 1

3-27 Diagnostic - /7 4%

# 3-23 Diagnostic 2 172815

, s

0 RE . WAUHZ 0 BN, BEHIRE 0,
W-CAC HU7H wait-cache A 1 BR i

W-ISS EUY wait-issue $4 i B 1

S-ISS U3 store-issue 11 ) P il

S-FET Ui store-fetch 4 fr) B i1

ITLB BN LIEES ITLB

BTB HA 1S4 BTB

RAS HN 1 EEIEAE AT RAS.

3.26. Debug Z1F25 (23, 0)

Debug 74785 /& — > 32 A7 [FI P 155 %7 /7 45 . Debug 75 1725 B & flt & £ 1) debug Bil4H
B H1E debug B R A MBIAMA SRR, erb b D sl XA 2F A7 3R T debug B
AHARFI P EBIRAS . HA LSNM 3 A1 SSt 3k rl 5, 7E9E debug #X F 132X Debug 75 17 4% i
HAEELEL DM A7 AT EJTAGver 35, J2:ts 3 553 debug BN 12 A . AT, Debug
FAF AR IIVIUAME Y. 0x02018000.

3-28 %/~ | Debug ZifEas g, &£ 3-24 74 Debug #1725 135
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31 30 29 28 27 25 2417 15 14 109 87 5 43 2 0
26 18 6
DBD |DM|NoDCR| LSNM| 0 CountDM| 0 |EJTAGver|DExcCo|NoSS|SSt] 0 IDINT|DIB|DDBS|DD Bp |DSS
1 1 1 1 2 1 7 3 5 1 12 1 1 1 1 1 1
3-28 Debug #7744
F 3-24 Debug 17 2% Ik
= Ejiipa
0 TRE . LAHZ 0 BN, BLIRE 0,
DBD 59 L — 2 debug 4 R AAESERIE T
0- 3k
1-
DM TEUIL G R AL T Debug #Es
0 — Non-Debug Mode
1 — Debug Mode
NoDCR Ta W dseg BL R EIEAE
1- AFFAE
0— fF7E
LSNM 24 dseg BRAFLERT, 481 loads/stores ] FH A bk
0—dseg B
1- REGNTTF
CountDM #E\ DM B} Count #7788 1 TAEIRAS
0 — stopped
1 — runnig
EJTAGver EJTAG A
0— FRA 14120
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1- fRA 25
2 fRA 2.6
3- A 31

4 - {1

DexcCode B %3 — VK FE Debug BEF #5140 R A

NoSSt TR A S RF D R T
0- X

1— ASHF

SSt H Tl e AL
0- ANaTH

1- fife

DINT BN Debug HHHHISh &AL

ik A\ Debug #2:0)5 H 3G %

DIB B KR Debug #& 4 s Wil sh & A

2t A\ Debug 130 A H 2hil %

DDBS BRI A Debug HiE Wl 71 A=

kN Debug #3)5 HaEE

DBp B FRA Debug Wi S F14M R A

kN Debug #3)5 HaEE

DSS BRI Debug H5 Wil b A

2t A\ Debug 130 A H 2hil %

Debug #f7#s P HIALEUR, A TE debug 5148 debug #5221 40K A Iy 4 4 58T

3. 27. Debug Exception Program Counter & 7725 (24, 0)

Debug #il4MEF it #ds (DEPC) & —> 64 A/ 53 /74, B EIHEISMEH LR 5
Mgk b F b . 12T AE A R TE AR 7E debug f14hEk debug A5 2T 451 4R B BT
XFTRE A debug B4 MRS debug #3014, DEPC ZF /748 N A2 Tl —
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o gAmbbE, BORSEPUMYEEIER, S
© LRI HH B A (LIRS SAERTNT, $5 4 4ERT R DBD ££ Debug %
TEBARA D (R

3-29 7R T DEPC &£ as g =X

63

DEPC

64

3-29 DEPC %178

3. 28. Performance Counter & {785 (25, 0/1/2/3)

g 3 S AL PRERE SCTIUAS (FIA) PERETHEES, AT s i 2 CPO ZrA74% 11 24 5
ffsel 0, sel 1, sel2 #lsel 3.
s 3 GAERALIS, O PerfCnt 23 77 2% ) PN 2 il 27 A7 2 KA AU 4R 1870 301l -
PerfCnt, select 0 =0xc0000000
PerfCnt, select 2 =0x40000000
KA TSR 3-25 s, R a iR & 3-30 s (4% AR
[F), 7517 as i Re g Lk 3-26 Fik:

R 3-25 ERETH AR SIR

PERETHHds sel RlgHg

0 select 0 P4 0
select 1 S 0

1 select 2 il e A7 a4 1
select 3 TR 1

BT HGE 64 MBS W A7 ds, JF HAERRROCHRIS fildsk ip ol B A A A 4
BTSSR — Rl A
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i) 2 4785 sel 0

31 30 29 11 10 5 4 3 2 1 0
M W 0 Event IE JU|] S| K] EXL
1 1 19 6 1 1 1 1 1

T /7485 sel 0

63 1

Event Count

64

3-30 MHERETF AR A A

A AR E AL (63 67) AR 1 GHEEsE ) I, THEE Rl —A>rhibr, Cause &F
fix PCHALHE — CERAZ A, M2 ATEE R ALED . fETHEERG T 5 e ieh
W g s, TR ks, & 3-26 MR THEUERE LN E L. & 3-27 Al

= 3-28 fiid it EEs 0 FIiHEES 1 &% 2 S,
* 3-26 THEUEREALE X

T EREAL Count Qualifier(CPO Status & 7E51%)

M FEAPTE S —
1- 2
0- 7
w TR A7 AL 5
0 — 32 bits
1 - 64 bits
K KSU =0 (W ###30), EXL=0,ERL=0
S KSU =1 (82 P #X), EXL=0, ERL=0
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U KSU =2 (338 A F48), EXL=0,ERL=0

EXL EXL=1,ERL=0

# 3-27 HEEE 0 HAE

0000 Cycles JE 3

0001 Brbus.valid SIS

0010 Jrcount JR 184

0011 Jr31count JR 84 3 Hi rs=31
0100 Imemread.valid& —2 I-cache 2k

imemread_allow

0101 Rissuebus0.valid Alul #BAE S K
0110 Rissuebus2.valid Mem #fF 2 k5
0111 Rissuebus3.valid Falul #:4E 2R
1000 Brbus_bht BHT %5l 454
1001 Mreadreq.valid& M AT
Mreadreq_allow
1010 Fxqfull I 5 A 5t BA B
1011 Rogfull HHEBAS 5
1100 CpOgfull CPO BAZ3#
1101 Exbus.ex & excode=34,35 Tlb FEIHI 5L
1110 Exbus.ex & il o
Excode=0
1111 Exbus.ex & RPN
Excode=63
* 3-28 AR 1 FHAF
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0000 Cmtbus.valid PR

0001 Brbus.brerr 43 SCTI SR

0010 Jrmiss JR TR e

0011 Jr31miss JR H. rs=31 T K
0100 Dmemread.valid& —2J D-cache &

Dmemread_allow

0101 Rissuebus1.valid Alu2 $84E 2R

0110 Rissuebus4.valid Falu2 #4F CL R 5t

0111 Duncache_valid& i i) R AT
Duncache_allow

1000 Brbus_bhtmiss BHT 75l 5 1%

1001 Mwritereq.valid& CEIEYEa
Mwritereq_allow

1010 Ftafull TF AR EBA B

1011 Brgfull 73 SCBAF I

1100 Exbus.ex & Itlb HR 2k
Op==0OP_TLBPI

1101 Exbus.ex B oh S H

1110 Mispec FNHLEL K

1111 CPOfwd_valid CPO A 7 i in 282

3.29. ECC ZF7F&E (26, 0)

vt 3 504 MIPS64 Frdk LA 1 26 2 ErrCtl ZH 7724 FH T ECC K3 o

K 3-31 T/~ T DEPC Zifigsnirgal. £ 3-29 fiiik 7 ECC A fFasriak.,
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63 8 7 0

0 ECC

58 8

& 3-31 ECC Zifrae

% 3-29 ECC 21725 1)1,

b By
0 REE . DAZ0F% 0 5N, BERFIRIE 0.
ECC AH5% Cache FJ— AN BUF 415

3.30. CacheErr & 7F85 (27, 0/1)

ps 3 54 MIPS64 Arifk HL R JEits 3 5 (1) ECC K246 i i - L Al s i, ik 47 5k
BHER, KBRS I N B RATAE CacheErr Syl 7, JER BN FpFEAT
A IEHE R
3-32 fil/R T CacheErr A7 #1144 L,

Z% 3-30 ik T CacheErr Z 183138, & 3-33 5L T CacheErrl ZfEss ik, & 3-31
iR T CacheErrl 2747 25138,

63 4 5 2 1 0

0 ECCWay ECCType

58 4 2

3-32 CacheErr 17 4%

K 3-30 CacheErr 27 745 1735k
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0 fRE. Wit 0 5N, wHRE 0.

ECCWay ARIGmASE Cache 544 5L T 27~ Cache HIANRI 4

ECCType 00—#54 cache %

01— ##l5 cache 45
10— — %% cache &

11— A O R R gl

63 0

ECCAddr

64

3-33 CacheErrl 2 {7

% 3-31 CacheErrl %17 28 1135

ECCAddr KBRS I6 E 1 RE Hbdi

3.31. TaglLo(28) #0 TagHi (29) & 17

TagLo I TagHi & f7-#&s /2 32 i/ 5 A /i, HTORTE— R — 2% Cache IIFRZALRES,
i Ff CACHE 1 MTCO $54- 1% Tag #4745 5 o

3-34 R T IX LA H T —2% Cache(PCache) #1E % R, % 3-32 %11 T TagLo
Al TagHi &7 A7 #% Hhs i & Lo
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TagLo & 47%%

31 8 7 6 5 4 3 0
PTAG[23: 0] cs SCSETI 0
24 2 2 4
TagHi 2517 4%
31 12 11 0
0 PTAG[35: 24]
20 12

& 3-34 TaglLo i TagHi 27 ##%% (PCache)

% 3-32 Cache Tag & 7431 (PCache)

PTAG TR E Y HLH LT 47:12 fir.

CS Cache 17R#s (0 4 invalid, 1 >4 shared, 2 A4 exclusive, 3 A dirty).
SCSETI | X} Cache 17 —- % Cache 1415 (%% Cache %% N 0)

0 TREE. 620 0 5N, BEmFIRME 0,

3-35 R T IX LA H T 2% Cache(SCache) #:/E A% =, % 3-33 %11 T TagLo

1 TagHi 77 A7 a5 81 2 o

TagLo #1748

31 13 12 1 10 9 7 0
STAG[18: 0] DIR_STATE | W CS | BITVECT 0
19 1 1 1 1 8
TagHi #1745
31 12 11 0
0 STAG[30: 19]
20 12
3-35 Taglo # TagHi 27 f£#% (SCache)
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K 3-33 Cache Tag #7751 (SCache)

STAG T8 E YL 47:17 7.

DIR_STATE Cache 17 H3IR# (0 24 shared, 1 A exclusive).

W Cache TG (E&¥FL).
CS Cache 7R (0 invliad, 1 A valid).

BITVECT T cachell 84, 0 FoRiGHZ, 1 BRAMEHZ . XT cache? 84, BFMH

0.

0 RER . 2% 0 BN, BERFR[E 0.

3.32. DataLo (28, 1)#ADataHi (29, 1) ZHF:E

DataLo #11 DataHi /& H i 27 /7 8%, - H T cache 3R\ 528 H A2 W . CACHE #5411
IndexLoadData #1552 BUAH 3% 204 3] Datalo 5% DataHi 25 77 4% . & 3-36 4+ %71 4 T DataLo
A7 AL DataHi 2 A9 R% .

DatalLo & f7#%

63 32 31 0

0 data

32 32

DataHi &7 172§

63 32 31 0

0 data

32 32

3-36 DataLo F DataHi 27 7 2%
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3.33. ErrorEPC & 7788 (30, 0)

BT F-F ECC Rz {f44 17471 4141, ErrorEPC 77 4745 5 EPC T (728 4ol & F FE R A7
BAFEAL FARTTBERH BT (NMD SIS AP RE 7 o Eas

ErrorEPC & — ML HFEE, EOMMEHE /MR EIR2 FHIF AT I L.
Kl 3-37 iR T ErrorEPC ZF A7 a A% X

63 0

ErrorEPC

64

i 3-37 ErrorEPC 241778
3. 34. DESAVE & 7728 (31, 0)

DESAVE A #3525 1) 64 A2 (725 . MR BE R — AN B0 8 47
%, T debug S5 AL PRI DRAF — N8 A7 2 AR, DAMHIXANIE F 25 A7 A OR B
HoAth i B R 3

K| 3-38 S DESAVE ZFfEas itk s

63 0

DESAVE

64

K 3-38 DESAVE 27 17-#%

3.35. CPO 5%

% 3-34 %1 T Godson-2 Ab¥E 28 5E M) CPO 54«
#* 3-34CPO $84

OpCode Description MIPS ISA
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DMFCO M CPO ZF 17 2 U 5 1]
DMTCO 11 CPO A A7 5 X 1]
MFCO M CPO ZFfE &L I
MTCO 11 CPO A7 |
TLBR % Index 13 TLB I I[
TLBWI % Index 5 TLB 31 I[
TLBWR #% Random 5 TLB i I[
TLBP BIAE TLB Fxt 5l 1]
CACHE Cache #1E 1]
ERET R 18] 1]
DERET Debug & [7] EJITAG
DI SR A v MIPS32 R2
El TEJE it MIPS32 R2
RDHWR TR A 25 17 A% MIPS32 R2
RDPGPR MEE T2 A7 A T MIPS32 R2
WRPGPR RN MIPS32 R2
SDBBP B R EJTAG

R

g A AR T 5 BE 5 A0 BRAF A A BRI K ZRAR 5%, B CPO AHSRRIUIAF AR, [Hlk CPO 454 JF

AR NOP R4 R IEHR 4 4.
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4. CACHE BYZHZR FniR{E

gats 3 SR 7 =AY Cache:
— Y484 Cache: 3% 64KB, Cache 17K/ 32 75, K FH VYRR AARER KL 44 o
— ¥ Cache: 3t 64KB, Cache 17K/ 32 775, SR DUBKALAHBR OS54, SRS [l
W o
YR A Cache: J | Cache, 383 128 £ AXT S ZRANALFE 384238 1T, 3674 4 2 Cache
B, FEAN 2 Cache B4 Rdiht, Cache 17K/ 32 #35, IMZE, KH UK ALFIBELN

g, KIS [Pl o

4.1. Cache HL 1A

SE YT —IR—4% Cache 75 % 3 A4 B 1, 5 U5 17— IR — 2% Cache 75 % 4 AN A
. 4~—4% Cache #BE EATH CHHRIEEE, MM AT LAFE 7 7 %4> Cache. —%% Cache
e, SANEBUERK AT 128 fi.

%% Cache fEFHI2 256 hAdEimER, & R AE—J Cache BN A Heiil . —2%
Cache fl—% Cache AFEFI Ui, 24—%% Cache Lk, i 2% Cache 3N/ 14
AR SRR (FE gt 3 5 rp A B 2S 4% A1 — 2 Cache 75 BB A2 XU SiBiR, FIMIE
TAAMNK 6 1) o 2% Cache LATEANIS B 1] 128 17803 138 FE X —4% Cache 14T 13K

—% Cache K JH fe bt 22 51 R R kbR 2, 1M 2% Cache [¥138 5] s 25K FH X #0242
BMhE. REHHER S ATRE S SR R, H AT 2F A HRAIE RGUORMBYL, KR L
i WA 7 SRR R

gt 35K T HT Bt Cache —EUME I BCR FRIE AN AL BEARAZ AN 10 (S Re i e
Wb 10 IEHLEE R 7E 4% Cache H4EH T —/> H 3k X454~ 2% Cache H1] Cache
7, H3H 32 e it R4S Cache (fU3F454 F%dE Cache) /2754145 1% Cache
ITHIRr . BRI 3 SR FI - 4Ed | — 2454 Cache. — 2% Cache. — %% Cache LA
Je HT AN Z I — 3k, A 2285 Cache 54 fill Cache Sk4EH—Ftk

4.1.1.  HEPHZE Cache

Tt 3 5523l T JERH 2 Cache £ A . EPH ZE Cache J2i@ 1T fiF Cache KA 1R 1R 5 TH
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{12 A~ Cache Al VT AR AR SERE1T, RIR M RS BEANERE .

{E—ANPH 2 Cache [T, 2R A= AN Cache 2R KT, AbFE B BT 45 J5 21 VT A7 384
BRI, AEBEESIT A6 — N7k A 1, B i R 8, KON Cache , 285 FHK R AT
RAMRAER RS S I B, B2 DGR T fAf s R Gt

SRMIAEARFH2E Cache #eitH, Cache JEALAERAN KM L EE. Joilh 3 5L H AR
T, ERE AT BLCRF 24 1 Cache R2K.

24—%k Cache KRN, AbHE IS H0 A 2] Cache, & il Bidfs & M AEFh, #5 2% Cache
TOSRRAL, 5 ZE5 1] A 2 o

gt 3 5 R 2E Cache 4544 AE SEA R (8 PR 3R T MR ALK 9 1R T RESR R
B JS 3 5 #% Cache FOAILH 723 I U7 AF B RO 48 2 2 B, R AT RE R AOPAT R Load #4F .

EEXE AL 75 BT AP LN 110 R4GE, Jeits 3 S BRIA ¥ B &R FH B2 Uncached v

17 77 3
A 3 SHRME T FUAE 4, W LLEIT load B 0 5 5E s A7 A KT 2R B TR —
K4l Cache. LEAIfeits 3 5 ) DSP 51 81T LUK A A7 B 10 A (£ T 1) — 2 Cache .

4.1.2. BmEE

4 Cache I 4 Cache ¥ FiLBEHLE #eFL7% . 81— 4% Cache 44l T BIHLHI. it
BT ZE0P 08, LA 2 4 BB I KR BB et — 2% Cache CBLPATRREL v LA

12 %),

4.1. 3. Cache Y%

#4145 H T =4 Cache [—Lte 58]

% 4-1 Cache ¥

28 #84 Cache #¥3E Cache —# Cache
Cache K/ 64KB 32KB 1MB (3£ 4MB)
AR 4 PR IH AR 2 M LHAHEE 4 AR
& R b BE LI LA BEALEE CAT8iE)
He M (line size) 32 7 32 7 32 7
70
EEPRBEAFTRLA

Loongson Technelogy Corporation Limited




Feiniicl

LOONGSON TECHNOLOGY 83t 3B1500 AbEE 2% F P F it T Mt
2 5| (Index) Rl 13:5 fir R 13:5 7 Yt 16:5 47’
FriE(Tag) Yyl 47:12 £7 Yyt 47:12 47 Yyt 47:12 47
= S L ik ik
BN JEFHZE (2 AEIRD JERH 2 (24 AN FIET) JEFHZE (8 ANFIM)
B KEEFAR KR P =g W
I IR I 3%
L ERE AR ECC &4 ECC &4

4.2. —1RIES

B Cisy

fE Cache 17) v 32 F74,
AN AT LA DY 2% 46

— RIS

Cache

Cache K/ 64KB, KHHI2 DU AHBRZE#) . Cache R/ Gl L RR
Al LAFEIR 8 26484

o BTt 3 5% H 128 fiffiiEig, LA

A 1% B bR & U B BT .
Cache SZH T AL . M1e— 484

Cache kA4 T ARG ES S, MifF&H

B R Cache 1T E R, JFEA "4k Cache "R UL M HIE . AR TG 7 E+

Tt o

4.2.1. 84

K 4-1%

 Tag J5, B FH SR AN R b r A A e 4 40 1E
4 Cache #{ & 511}, DU ATE IR ]

H—RdA

ST SRS

Cache HY2HZ0

Cache ff)4H

¥J. % Cache K VUBKLHAHIR ot 7 =X, FL
PR ALHE 512 MR TN T, MR R 51 (Index)iE BEAH B 1 br & (Tag) F1£ 4 (Data) . M Cache 132

T, Cache 17KH T 34 fifE Nbr EA 1 ALAE VA RAL.

TR, M B B AR R AE (1 4.
‘EAITFE R Cache 1T, Cache 17 K/NA 32

b AN EE M BAATVELE 4 A 2% Cache AR IR — AN A2 SO K () B G B A AE R UUE -
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Set0 Set 1 Set 2 Set3
A A A A

I,

fagl) Data0 | Tag 1 Datal Tag 2 Data2 ?893 Data 3
indexo [ [ [ ] [ T 1 I I O R

Index 512 [T 1 [T

32 bytes + ta
(1 cache line

K 4-1 #8584 Cache 4R

4.2.2. 5% Cache HYI/3(0]

vt 3 5454 Cache SRAIMEHIIEZR 51 FIA)HE bk br 2 ) DU BR L AHBESE M. WP 4-2 7
N, HuhEROIG 14 A4 FH AR 4 Cache (IR 51 . Hh 13:5 A7 AT 51 512 AT, HA 415
T AL B UAS 64 AL, A 4:3 AL AEIXPY SR AT I 4%

25%f Cache =3I, M Cache HHUH DY) Data FUAH N A3tk Tag, [,

A bk @ 484 TLB(Instruction Translation Look-aside Buffer, faj#x ITLB)#E{T 464, K4k
e J5 Bk B DY AN ) Tags #EATEUEL, A AFAE—A> Tag SHIUAS, AL 1Z4
FIBE . XA FR N — Ik “—%% Cache firh(Hit)” . 5 VU4 Tag #8A5 HITE, AF4 ik
AE, HITURTIIN =4 Cache. XHLBEFRA “—42) Cache JKak(miss)” »

Address I
13 " 54 32 0 Instruction Cache

47 14
| Tag|Data Tag|Data Tag|Data Tag|DaT.a

‘Upper Addressl Index ‘Dword‘

3 h
ITLB

Set 3 Set 2 Set 1 Set0

L d

Tangata Tangata Tag|Data Tag|Data

y *l' +!l’ +1F
| =] =]

Hit/Miss Hit/Miss Hit+Miss Hit+Miss

|
<«

4-2 84 Cache Vil

72

EERHERERLT

Loongson Technelogy Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

4.3. —Zh#3E Cache

Hi# Cache (K175 84 32KB, KA MU BKALAHIK KL #4 . Cache R/ 82 5741, RIATLA
I8 . Hidl Cache 3325 Hdf il 2 128 {7

Hds Cache AR EHBIER 51, Vs ERR & o BRAE R G nT A P T B8 R e 5 kS
TR o — P r) . il Cache 2 AEPHZER), iRk, Hd Cache i — R A S
SRR LR

Hid Cache RIS SR & 5 Inl%, RISHHEH]—2 Cache f#1F A4 51 — 2 Cache
LA LR . SIS T —%% Cache 3| 4% Cache IS &, Milifde T4 mE6eE.
HAEFEHE Cache TR E e th i, Bdle 4 245 ) — 2% Cache .

—Zi%dfs Cache SEBL 17 ECC M. ik — 2 Hid Cache &/ T —fiz ECC KA, fif
2 HZRIE Cache B H 1045 R T4 Cache Hh i A 25 BE BT R IE S5 1B BEAN I AR T 75 S
T i Cache KA T 0 ECC AU, ¥ o R AEGI SN B ik R b 7R

4.3.1. #3E Cache BYLZELR

4-3 25 H T HdfE Cache MZHZAE K . X2 — A FRZARELIY Cache, Hrh &4 512 4
5|, 24%f Cache 251, [R5 1) P49 () Tag A1 Data. SR 545 ALY Tag 5
FES (R p B IR AT L, AT B A i b R — N AT

2514 Cache IF, WANAL AR #f2 IR [31 B4 145 FIAHBLY Cache 47 . Cache HUK/NA 32
41, Cache 17 M 1 34 FiAF B bR Exbdil, 1 ALAE MEAI AN 2 AL RS CRLEE INV,
SHD Fil EXC =FuRZA) o INV IREFR1% Cache {74, SHD IR#E&FK~i% Cache 1711,

EXC IRA&F/Ri% Cache 47 A[ 327 5,

Set Set 1 Set2 Set 3

fagl) Data0 | Tag 1 Data1l_ | Tag 2 Dataz fﬂg3 Data 3
Index 0 [ T 1 [ [ 1]

Indexstzl || [ [ | [ 1 ] [ [ [ ]

32 bytes + ta.
(1 cache line
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4-3 $¥% Cache FIZHZ45H)

4.3.2. #3E Cache BYIf|T)

gAs 3 SH#E Cache K HEHibEZR 51 P EEHbIEbR ) B ALAHIRE ) . ] 4-4 45ih
T Y5 — R HE Cache I, RESIEAN(TH 0 AR o

13Address - Data Cache

47 14 32 0
Tangata Tag|Data Tangata Tag|Data
‘Upper Address‘ Index |Dw0rd| Byte |

DTLB ¥ ¥

Setd Set 2 Set1 Set 0

¥

Tangata Tag|Data Tangata Tag|Data

+F+1r *’r*!r
L= =] 2] [F]
4

Hit/Miss Hit/Miss Hit*ﬁiss Hit+Miss

Kl 4-4 #ds Cache 15 it
WE 4-4 s, HibkRIME 14 47 FA/EXT s Cache (951, o 13:5 i AfEZR 5] 512 4
B, Hrp AN IO SR 4 A 64 RLHIXF . ] 4:3 Foxf PUAS R #EAT 1648, 2:0 AL HIfE G
AR\ F AR AN
HHfi Cache V5] RALHIHR S (Vifria 2 Adirh 8545 4 h SHD RZSH] Cache 47, 1]
Vi la) — 4% Cache. U4 — 2 Cache i, JUPKE AL — 2% Cache H[H[ ) Cache Htik[a]—2 Cache.
ISR — %% Cache KA WIVTIA AAE, HIA AR B 78 — 2k Cache FI%#E Cache.
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4.4. 2 Cache

¢85 3B1500 5 AL T 84N Fr b 4% Cache #5542 Cache #EHLI{) %5 &4 512KB,

3£ AMB. A~ Cache 17 K/NA 32 FE45 . 4% Cache R R ZRFIEALHE: R 128 fir AXI
e, VYBR4IAHIE, 8 T Cache Vil BAFI, SRHETILS, MR R0E K 2R 0l H s fe th 8
111, i H 3 SCRF Cache —FUMEM, AT T B2 %450 (B F] ELHE AN B AR BE 3R 1P %),
BCIP T E 2% Cache BEERR/N (512KB/IMB) , SKFH PUBSLHAHIR S5, 12471 ] 5))
AR, SCFF ECC 15, SCRF DMA — S 35 A TIELEE, SCRF 16 Ff — 4% Cache #5177 X,
SCHERE VB 2% Cache, (RUIEISLEAE IR [] )5 11

-2 Cache i&4E# T 4 Cache T H 3%, LLdEEA—4¢ Cache 152 56175 1% Cache
AT 4% . 4% Cache RIS SR R 5 Hlik. 5 EISRISIR/D T BLMRER, Nnigm 7
R4 RvERe. RBTE % Cache /THE & th b, Bl A WS BINEH .

4 Cache 52Bl T ECC KeM. 41k —2¢ Cache &4 1 —7 ECC KA, k4 [ 5)
R IE Cache Bt 45 SR IFK Cache HH I N A S HT R IE R A . BN RETE T AT 24
BB Cache KAET A ECC RZERHERT, Ko A MBI AMER 15 SR AT Ab 3

4.4.1. %% Cache BY4B40

%% Cache sZiR# Cache, HPEEOFHIESMEFHHIE. —J Cache BLERSHF Cache
— S e 3 ST =2 Cache 484k, /4> —- 2 Cache BR#54 & 5E ) home
45 5. MR Cache —HUMERIZER, Juith 3 5 ¥ 2k Cache HATWIJT I M 4. % —4% Cache
SKiiAE home, X T A7 Cache. 241 [l — 4% Cache i, [FJR 175 7] PU4H [¥) Data F1 Tag,
K B DU AN Tag 7375 F1J7 i (6470 BE s bk v (67 #4873 HEAT BEARE,  Reif i€ 28 2 15 6 9T B A
Cache H.

> Cache 1TELE —/> 32 T IVHUE, 31 AL BIIEAR R, 1 47 Cache IRASHL (£
/RHIRLI¥) Cache 174E 2% Cache F2EHXD » 147 HIORAAL (RIRAHRI Cache B2 5

TEHAN—2% Cache FH AL T B ILEORAS) 147 WAL (R ZATREWEIL) .
4.4, 2. — % Cache BYi5]0)

HHE—2 Cache RAMIITEIL R, A Vi 2% Cache, 2 Cache K 2 bt 2R
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SRR G . W 4-5 B, (RALHhE SR 5] 4% Cache, PN HEISIR BB
EAH R Cache 4T. 16:5 f7 4 FIME — 4% Cache MR 5| . ARSI TE S 4 D 64 AL
FHAE. R 4:3 ALAE 4 DR HTIER. 2:0 AL H T EE AW R 8 M.

Address Secondary Cache

17 1817 54 32 0
Tag|Data Tag|Data Tag|Data Tag|Da
Upper Address Index Dword | Byte

Set3 Set 2 Set1 Set

h

Tag|Data Tag|Data Tag|Data Tag|Da

vy er r hr

-1—II

Hit/Miss Hit/Miss *Wss HII+MIBS

4-5 — 2% Cache i1

4.5. Cache B £F0 Cache —E 4B

Tt 3 SR 4-2 Fi7RH Cache BHyEA0 Cache —#U 1B 1
% 4-2 s 3 5 Cache H—Ft @

Fievic S —HMERES

TRE 0
TRE 1
JE #2847 (Uncached) 2
— S # A7 (Cacheable coherent) 3
] 4
R 5
R 6
JEFH LA NiE (Uncached Accelerated) 7
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4.5.1. JEEIELZETE (Uncached, —EH{LHS 2)

AR FEA TR F AR ey 247 SHEIN , 2006 FAEIZ I AR (T2 B 1) Load BX Store 41,
AL BRERH ER RS — T, T, 7, W TR E S RS BAE, A ERAE T —
9 Cache. F s 2217 HIZR FHBH 28 177 3B

4.5.2, —HHMEIRLZT?F (Cacheable coherent, —E4H{XHS 3)

— A BAZJE AT AT ASE B 7E Cache H, AH S ¥ A2 BOR R4 415 X 15 17— 4% Cache.
M—2% Cache ‘KAHS, AbFRASSHKGTE 4% Cache, HRD AW SHHERMMEE. MH =2k
Cache firrf, MM %% Cache HIEREHE. R 4 Cache AN, WM EAEHHCH E,
Ik H 5 N 2% Cache F1—% Cache.

TR 3 5 A2 AN B 3% I 10 B T LAVT 1) A7, BRI RRS 3 S AE RSB 1
Cache —EM: MY, TR E R Cache 54K 3144 Cache 19—k .

4.5.3.  JEEIRZEFMZE (Uncached Accelerated, —E4H{LHE 7)

A R I A7 i J A T — NI SRR stk 2 8] mh 5 B — 2R B [ [R]— 2R
1 Uncached f7 4t AF . 1ZA0A T2 v B 22 v DORWCR XM SR M A7 e/ . R Eigg
TN, BT DAER LA B B AF NGt X P e 20 XM —)> Cache 47— #F K/
HEHE A7 B G2 b X R AN A7 ik 2] Cache —FF. HZob XTI, JHRREATRS . FEI
FRAF R 2 USRI RE 5 AT HoAh 288 Uncached 7 &d 4@, TSR AR L, Z2oh
DX R AT (K M 4% 51 5 07 S

I % A7 038 1 R LA U ) Uncached U5 1, e 38 FH 5% S 8 4% A7 1 PR
VI o

4.6. Cache —E %

et 3552 1 AT H %[ Cache — 2, A RIUE T — 2484 Cache. — 2 %4} Cache.
—Z% Cache. WAZVLASKHE HT 19 10 W& 2 mEHE M —EE, THRPAMFIH Cache 54K
s 1 il Cache.

Jeits 3 5 s Cache 17884 — AN % 1915 32 2% Cache fbk. Cache 171 H A5 Bk
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TETE 32 4% Cache FEHHgEd . H SR 32 A4 ) &Rt 46 54> Cache 17 & 431 —
2 Cache (fuffi—Z#84 Cache fl—Z i Cache) . f4~—2% Cache Hifg =l R4S

INV (ERCRE) « SHD (GEZIRZS, WIEL) AEXC G APIRES, AIRAIE) o =ARESM
RSN 4-6. AR BUE R K AE—2 Cache SRR, LI R 1A — 4% Cache FEHR
& Reqread 153K, 7Ef3E] 2 Cache ik [FI[¥] Repread M%& f5, AbI#S#% 11— Cache
AT T > SHD IR H] Cache %177 245452 Kk E—%% Cache J &L, Ab PR &3 4% 1] — 2 Cache
MR Reqwrite 5K, 7R3 3] 4% Cache FHei% A1) Repwrite N2 5, ACFEZRAZII—X
Cache K13 /' —A> EXC JIRZAH Cache #fi: HALBEE A4 —4k Cache i, it
Regreplace 5 [7] ) Cache #Ht, — 2% Cache #Hti@id Repreplace [ 215 knAbHE 85 4% & #uid
SROMEALHE . — 4% Cache #Eb ] LB &% Reqinv iR E AL 28 8% K T2 SHD JARZSIK)
— %% Cache %11, AL BE #8244 1% — %% Cache #1728 INV IR @1t Repinv M2 — 2% Cache
ik, 2% Cache HiB AT DL T 4% Reqwtbk 18 3K 2 AL B 38 4% 5K 5 [a] — 4> EXC ORI — 2%
Cache %y, AbPEERIZR1Z—Z) Cache #1378 78 SHD IRAIFiEIL Repwtbk % — 2% Cache
i, 2% Cache il DL /& 1% Reqinvwibk i 3K 25 4b FR 28 4% 3K 5 [8] - 58— 4> EXC IR
A —2% Cache %17, AbIEAZK%— S Cache 43384 INV ARA I T Repinvwibk %%

4 Cache f&Ht,

Reqinv

Reqinvwtbk
Reqreplace

Reqgreplace

Regread Reqwrite

Reg-wtbk
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4-6 Jrith 3 5 cache IR H#

4.7. Cache 5%

GS464 SCHF 1 17 i cache $54, 43 Al 0 — 235 # cache — 2454 cache F1—2 cache.
Cache #5414 3 y: CACHE fmt, offset(base).
HARFES R
# 4-3GS464 If) Cache ff)— Bt @ 1k

5’ b00000 | #R#EZ 51X} cache BRifATIEAL — %454 cache
5’ b 01000 | tR¥EZ 5147 cache H (1) tag —2} 84 cache
5 b 11100 | MRHEZHETI1F cache B data —% 454 cache
5’ b00001 | HR4EZ 5% cache P47 RIS Il — 24l cache
5’ b00101 | tR¥EZ 51 cache (1) tag — 4 H ¥ cache
5’ b01001 | #R#EE 714 cache YL tag — ¥ cache
5’ b10001 | R4k HhokxS cache TREEATICRL — ¥ cache
5’ b10101 | R#E Ay HHokXT cache BT LRI 5 [A] — 4K cache
5’ b11001 | MR#EZE5IHK cache P data — 20 HHf cache
5 b11101 | KT cache B data — 20 HHf cache
5’ b00011 | MHHEFIXS cache PLdtAT L RIFE ] —% cache

5’ b00111 | f#EZ 5|1 cache B tag % cache
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5’ b01011 | #R4EZE 54 cache HL tag % cache
5’ b 10011 | HR#FadrHORXS cache BREEAT LAK % cache
5’ b10111 | MR#E A HRXS cache Pt AT LRI 5 ] % cache
5 b11011 | #R4EZ I/ cache B[ data % cache
5 b11111 | H4EZ 5147 cache Hf¥) data %% cache

4.7.1. Cache0 354

Cache0 #54 II1E AR &R 51 R TSR — M AR 4 cache B FARSKL, /24 cache index
%%5F address[13:5], cache way %5 address[2:0]#—2¢$5 4> cache B IRt

4.7.2. Cache8 155

Cache8 52 IM1E H /&R 2 51 KAF — 254 cache BRI tag. E Ak, Ht24 CPO [
TAGHi 1 TAGLo %7 H I{E /7% cache index Z5T address[13:5], cache way T

address[2:0]f)—%$5 4 cache ¥t tag . E Ak TAGHi #1 TAGLo [N A& ILEE 3 &

4.7. 3. Cache28 154

Cache28 452 f1F R ARYE 2 51 K A7 — 4k 4 cache HLH data. A ASkii, #HiE CPO
'] DATAHI il DATALo & 17 %5+ (118473 cache index Z5T address[13:5], cache way %51
address[2:0] 11— 2454 cache Bf1] data ft) 5 address[4:3] 1 64 £ /. H.44& DATAHi 1 DATALo
AP AR LSS 3 &

4.7. 4. Cachel 354

Cachel #54 AN FHRARYE R 51K TR —F%ds cache Hto HARRKIL, w2 cache index
%5F address[13:5], cache way %5 address[2:0]/f]—Zk ¥ cache HLakds, RN EE
Ffo

4.7.5. Cache5 155

Cacheb 54 HI1EFH R AMRIE R TR 8ds cache HL1H) tag. HARKUE, #iZHE cache
index Z5F address[13:5], cache way %5T address[2:0]1f— 2% #i cache B tag F PN 25 HL 2
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CPO 1¥) TAGHi 1 TAGLo & {728+ . HAk TAGHi A1 TAGLo N &ML 3 .

4.7.6. Cache9 354

Cache9 #54 II1E FZARYE 2 51 R A7 — 0 ds cache B tag. B AR, Hi/2H CPO 1
TAGHi fl TAGLo %7 M{E /7% cache index % T address[13:5], cache way ZT

address[2:0]/)— 2% £i#fE cache B[] tag . FH Ak TAGHI Fl TAGLo 1) 4 245 X ILEE 3 &

4.7.7. Cachel7 {5

Cachel7 54 [MAE AR ARTE Huhik iy Hh ok ok — P 3d cache B, BARSKUL, 1R cache
Fa A0t B ETE — 2805 cache Fhdrrh, DU — 2R 5 cache B e aicdst, HLIHI A
HKEFH; WIR cache F54 415 bl 7E— 2B cache HH AT, AT AT H1E .

4.7.8. Cache21 5%

Cache21 fi54 1 AR btk dr R ICROF S 1ol — e Hdfs cache Hro BAARUE, WR
cache i F X HLILAE — 24 4d cache i, UGS 2R — 24 #d cache SRAIC s, [H]
IR i% cache 9T, HL AN A 2R 2 cache BiE WAF (UIREA — 4 cache) ;
a2k cache F5-2- B0 I hEAE — K HLds cache AN AT, AMBUEFTHEAE .

4.7.9. Cache25 354

Cache25 184 A 2 M4 2= 51 R HL— 203 cache H1F) data. B4R, w24 cache
index % address[13:5], cache way %T address[2:0]/)—Z&%#& cache R[K) data {55
address[4:3]/ 64 £i7HLF CPO ] DATAHi #ll DATALo ZfF#s . E4k DATAHi A1 DATALo

A AR AL 3 &

4.7.10. Cache29 3%

Cache29 452 [11F F R ARYE 2 51 kA7 — 4 cache HLt) data. FLfASkid, #i24 CPO
) DATAHI fll DATALo #5717 %% 1 HI{E 172 cache index ZT address[13:5], cache way 5T
address[2:0] ) — 2 ## cache B[t data [ %5 address[4:3]) 64 £i7. ' . H.44& DATAHi 1 DATALo

A AR AL 3 &
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4.7.11. Cache3 5%

Cache3 184 1E AR5 2 51 R T2 2% cache B, HARKRE, #4248 cache index %
T address[13:5], cache way %5T address[2:0]# —- 2k ¥4 cache HIoads, BN EEFR
P,

4.7.12. Cache7 5%

Cache7 $84 [\1E F AR5 R 5] kB — 2 cache Hh1¥) tag. HAKSKE, miAHE cache index
4T address[13:5], cache way 45T address[2:0]f%) —Z¢ %4 cache B[] tag [N ZXHE] CPO

i) TAGHi Al TAGLo #7288 . HAK TAGHi #Il TAGLo BN k&I 3 &,

4.7.13. Cachell 354

Cachell $8AMIMEFRMRIEER F15K-F 2% cache (1) tag. HARRKUL, HiZ&H CPO 1
TAGHi fl TAGLo %7 IME /A% cache index Z5T address[13:5], cache way ZT

address[2:0] ) % cache Htf) tag #1. HA& TAGHi F1 TAGLo 1) A 25k = ILER 3 .

4.7.14. Cachel9 {5

Cachel9 #5424 (I1E 2 MR P bk iy >R o2 — 2% cache Bt B ARSKUL, Wik cache 154
Bt HhETE — 28 cache AR, UK N ) 2R B0 dE cache BRBETERRE, BN EE
Figi, InH cache 545 I hEZE — 2 cache FF A, RESUEMTHEAE

4.7.15. Cache23 3%

Cache23 454 HAE F A& AR b1k A R To R4 5 18] — 2 cache Hto AR UL, 2k cache
TR IS 2% cache e, JUXTRIA 4% cache Bl JoRd, RIS W1skiZ cache
BROGHE, BRI A KRl 4% cache BE WA (MR BEAT — 2% cache) ; IR cache 54
EEXTIR LR 2% cache T AT, AU MTHERAE

4.7.16. Cache27 3%

Cache27 FE2HIMEAIRMRIER IR 2 cache B data. HAKUL, B2 cache

index Z£F address[13:5], cache way 25T address[2:0]H] 2% cache #H] data HIES
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address[4:3] 64 £ [fJ N 2B F] CPO [£] DATAHI F11 DATALo 2717 28+ . ELA& DATAHi A1 DATALo
TN A LSS 3 &

4.7.17. Cache31 {55

Cache31 84 HI1E ARG Z B AF 2% cache B data. EAkE, mEHE CPO Y
DATAHi Al DATALo /78T MELEH] cache index 25T address[13:5], cache way 2T
address[2:0] ) % cache Biff] data ()25 address[4:3]4> 64 i . HAK DATAHI F1 DATALo
N AAE RIS 3 &
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5 REEE

gs GS464 ALHREHZARAL T —ANIIRE AN N E ST (MMU) , BRI B
TLB SEHL UL b1k 307 1 b bk (1 4 4

AT T ACPE A A I R AL A B 2 ), R DLk )k R A 4, TLB
FESEHLX SERE N 144, Cache, LA TLB #RALH1HEE O R Geim H b BE 38 (CPO)

5.1. PREREHFR TLB

R AU - Pl S P BE b0 8 2 T TLB SRS (A A2 TLB R f s bk e 4,
EL i CKSEGO 1 CKSEG1 WAzl =¥ (8] By (WL 5-5) i AREAT LRI ), Herp i)
PR HE R BRI R 2 — N RS B, D o W TLB 52 JTLB, [FIRtfE %
TLB, 5%h, Jeith GSA464 AbFEH % B & ML IHR 2 TLB AZEMAS JTLB 555«

5.2. JTLB

AT R PR b AT R AU bt b B B Bk B, et GSA64 AbFEERZR T K,
SAHERSSHLHIF TLB, JTLB Al T8 MK f ok s, I EATTRE A8 5 A0 R Ul sk
755l .

JTLB %A MRS 2, 0 R ADL 1k 2 [A) R k2 (R bR AR A ISt 31 256T (14 B,
Hes ). FEBRNMITELL R, JTLB 41 64 X & /MBRI, fVF 128 TUHEATBGS .

A PIANIL 3 ) FH SR 9 42 ) R 2 1) 18 DK/ R PR A7 A (] DX 33 1) 5 46 S

55—, TURK/NATLUZ 4KB 2 16MB, {HAZ02% 4 {51834 . CPO 77 {74+ PageMask H
TACFME TR, I HRXMERAES — DR RN 8 TLB . JEits GS464
KO B8 A% PT LAY [l — I8 AT 2SRRI /N DT, e ViR A SR Ge7= A H I I i,
PR G e e Ak B e 2 b DA mT DA R R — S SR IR AT N AF AR

B, TS GSA64 4B B AE TLB sk H 15 mT LLSR T BEHL 25 46 1 S MK SR AL 3 ZE 0 5
el TLB R I, #AE RGa] DS — @ Hos i JUi S B AE TLB b, MANEC T4 B B 6
%, XL R T ERE RGE AR, RSB X FLA] A3 S RS EL BT

R RS EA L
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AP TR, JTLB I8 4E4 1% WU [ Cache — U@, AN TUESA K5 5E A7k
Fric: %33 Cache (Uncached), JE—%i 14 Cache (Cacheable Noncoherent), 5% &3 Cache

f3#E  (Uncached Accelerated) .

5.2.1. 154 TLB

gAY GS464 ALFR FAZKITE 4 TLB (ITLB) A 16 MR, /ML T JTLB &, Jf
ML AR AHIBCRE S A R 1 WL IS BRI () SR B B A%, FRAIC T Zhae. AN ITLB SRIUA REmk
$—T1, UMK/ PageMask 2745 K18 5E . ITLB 4584 Huhik i b FECHE Hh il iy i 5 fig
HATHAT, AMidgm 7 PERE. 2 ITLB P HIRIUR AN, M ITLB koA N H 8500, FEAL
MefE— ITLB RITHEAT B 4, ITLB HY#RAFXS HI P 2 58 4@ W AL BE A5 0RAE ITLB 5 JTLB

—8, A OESTRS BN ITLB I, ITLB R H NS,

5.2.2. tphFIkIK

A hE S TLB AR I Rl it —30 CBD TLB b)), 4 EE 7T 1 5 st
TLB L, JRRIR A B i B A

AR AL S TLB AT 2 10 S b #8 A — 3 (BT TLB %0, W] CPU f=4:—
NS I B P9 A7 AT TR RIS TLB . B v L E 548 %€ (¥ TLB #13,
AT DA AR SR B R ML) B S AR R — A TLB 3R

5.2.3. ZIndp

g GSA64 A HEARZ AT TLB F gl AS R — AN RIUK) i ik — i 1 DL B R AT
A PRI AN AR FH ML, X — S R MIPS ARFE 2% (1581t . 22 Tidr bR A S B pian
TLB, D2 5idn AR ML R AN EL 1 o (H 2 2 T v (RIS B8 e 30, IRk
BRI AN AR 2 W b s LR

5.3. AR

gt GS464 AbFRESIZA 3 R LAEM, HE5HE MIPS AbBEZS AN, Jeits GS464 4b
B R SR M bE A, —RhE & AR — R i

86

EERHERERLT

Loongson Technelogy Corporation Limited



FeimMiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

5.3.1.  AHER[TIEEK

LA = PR b F O A e A
o MR (REMRGINEI: (FRFEEF AT DU RO (T AR

{1 Gkt 1 2 0 P B AT 4 P AR
o HEMER. MIBMIMEAIEIE, BlE RGN RS M AE TR
o FAPER GREMRKMAL: MR T HRFE KA ARSI AT

SRR IR IR E RS (ERRER) BRCIRAS 7 7758 KSU BRIKHREfr ke S
[, 2MH I — AR (ERL ALE D SRHBI—AMsh (EXL (LA B, A5 5y
B PR . # 5-1 B T AR UIHT KSUL EXL A1 ERL (08 Rritin, 7% 2Rt
AR Fe

F 5-1 KCHEREH TAEA

10 0 0 g
01 0 0 R A
00 0 0 PR
0 1 B 528 53
1 iR

5.3.2. HhubiEst

Pt GS464 MbFE S A% W 4 64 R R, I HAR R SRS 32 A7 [tk A
iV

5.3.3. 18S&EER

Tots GS464 KhPRSAZ ST T 524 11 MIPS64R2 8448, YA ANARE N T — LL s f1yF &

R4, HEINI4ES W E A MR B.
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5.3. 4. BinfR
P GSA64 LhFHELIL H T E1E /NI
5.4. Hhitzs|g)
ARG S R 25 T8], 3Rl 25 16], FIZEid TLB #E4T Re St k32 e i) vk

5.4.1.  [EMHbiEES[8]

gt GS464 ALFRERAZA =AML AR (| FH P okl (a) B R Rk 7 (AR AL sk
A0, RN 64 Brf, IF HAS RIS IS B, SR IIBEA 256T(2%) 7

o

5.4.4 5% 5.4.6 5 AR 1 I =R hE A (]

5.4.2.  YprEibirzs(a]

LS 48 fribdilh, AbFEES RO ER L HE AR A KN Ay 256 T(2%) 7. LAR /NI ek i
Stk B 4 4 T 1%

5.4.3.  [ESCHbiitite

BEAT RE SR, 1 e LR AL AR 45 X R SO A TLB i A7 i P b 2
JETTE (VPND S5 F3EA TLB LI VPN 45, J B4 LR 1T 5 P 1950 F) A Ao — o 0

® TLB KJif Global {75 1

® AN ERLHILI ASID B—FE.

TLB i 7o WRANH 2 LA B4 A, A4 CPU &7k TLB R H, DMERIFAER
AR PYAE P A7 TUR FORTIAS TLB.

R TLB fivh 7, WA ISR A TLB U, JR5 TN A & Offset &9, TE AR
Hiht. TUA RS R Offset 75 g SEH L e il AN 225 TLB.
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J5-8: 10 N
(DA B TS (VPN FE 7R I R (VA ASID VPN Offset
5 TLB "t st Rk Ak Er 4 5
\ 4
(2) WA —WH, TR R bk G |ASID VPN
(PA) BT TTHES (PFN) M TLB % TLB
Entry
Hi PFN
\
\
(3) fiRsHE Offset it TLB. fii Al TLB \
PFN & Jf T 3 M il \
\ 4
PFN Offset
LYIBER- NI

Bl 5-1 S hEFE A v

B 5-1 Fros A M Stk e e, EAUMAIERE — AN 8 LAt bk 2 (A5 RAF (ASID) T/ T,
AR RS R SOOI #E4T TLB RIFTHIS% . ASID f7(7E CPO EntryHi ZF{7#sH .
Global iz (G) TEAHR¥ TLB F I,

5-2 fon 1 64 AT B Se i B R, XANEL R R T BRI 16MB Rl /N IR
[ 4KB &L«

i A R T DU RNy 4K A I L, T (R RS & Offset o FH SRt bk v 7
12 1, ML) R 36 AR TS VPN, FHT-ER 51 64G A TR KI;

B 2 o TR T TUEER /N A 16M = 5 1 e, BTN A% & Offset (5 k4D bk
(¥ 24 1, FEAAHE RN 24 A9RE TS VPN, TR 5] 16M AN TIRR T
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R Mk = (A6 64G > 4-Kbyte T

71 64 636261 48 47 36 bits = 64G pages 12 11 0
ASID VPN Offset
8 T 14 36 N 12 )
| Ve
‘ Offset H#:fk
TLB ;TEEEE TLB I LA HmIH vh /5
FEdtib 63: 62 il v 48 f B
FRREF . TR 47
12 0 btk L AT PFN Offset
A
TLB5%E8iE |[TLB Offset B %%
St | LA TH R S
gl s N
71 B4 61 48 47 24 23 0
ASID VPN Offset
8 14 24 24

DALt~ — AL nA~AA~

FEHL L 694 16M /> 16-Mbyte 7

5-2 64 fr A L bk 4 4

5.4.4.  FPibitEsg
R R, A FONA F B (User Segment) FOSUB. S kel ik 45 ],

H AR/ 256T (2%) 52745, %7K XUSEG.

5-3 o T bR ], T RAZE A PR, R, R R U]

F P BOAHBHE O AbFF86, MuiiGsh i 2EFREE B 7R B (XUSEG) . TEAFIEA
T, TLB X XUSEG B kb ¥ 77 AR —#¢, FFEm 25 a LAysiH Cache.

MALFERAY Status A A7 A AE i 2 =55 fF: KSU=10,. EXL=0. ERL=0 i}, 4t

B TAREM BT .
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N..CCCC CCCC CCCC CcCCcCC
Address
Error

N.NNN1 NNNN NNNN NNNN

Nn..NNNN CCCC CCCC CCCcCC
256 TB XUSEG
mapped

NnvNNNN NNNN NNNN NNNN

5-3 FH BT F 7 AU b 2 R AL

FirA v R AR P B R RSB (55 63 A7 55 48 R AN 0, U AEAT— /N5 63
PEFIEE 40 A4y O ML ERKE S EOmIE R 5, 76 XUSEG itk Bt TLB sk {3
XTLB Hif [ &, Hith GS464 ALFEE %I XTLB E MR Y 32 A0~ TLB HIEIH A &
A AR BISEN D 3

5.4.5. EIEHHEES(E]

IR N RS RE RGN R REWMERIE R Gh, HIEMWZIELT
FERERT, B RGN RS ERR T . & L2 AR T & Bk 2
J U7 1] (A RS A 2 e o 5 M BE 25 R] (1) TLB B2kt XTLB H AL FR 2ok Ab FE

B PR R P A R A T 1) A Bt i 2 )

MALBEARI) Status FF 474 R RN 2 =26 fF: KSU=01,. EXL=0. ERL=0 if, 4t

B TARAEE AN . K 5-4 Bon 7 BT AR B bk 2 TR L -

91

ELPHERERLA

Loongson Technelogy Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

OxFFFF FFFF FFFF FFFF

Address Error

OxFFFF FFFF E000 0000
OxFFFF FFFF DFFF FFFF

0.5GB Mapped CSSEG

OxFFFF FFFF C000 0000
OxFFFF FFFF BFFF FFFF

Address Error

Nx4001 00NN 00NN NNNN
0x4000 FFFF FFFF FFFF

256TB Mapped XSSEG

0x4000 0000 0000 0000
0x3FFF FFFF FFFF FFFF

Address Error

0x0001 0000 0000 0000
0x0000 FFFF FFFF FFFF

256TB Mapped XSUSEG

0x0000 0000 0000 0000

5-4 BRI 2 A A B )
® 64 fE A, H bl E (XSUSEG)
EE AN, 25 P bk 2 () 9F HL 64 Aok s Ar (55 63 FIZE 62 ) A
00, I}, FEFPASH—/~ 4%y XSUSEG Mtttk 2% 8], XSUSEG & 75 1 411 FH /' Mk 25[8]
4B 2% (AT T, sk AR R, b 8 f7f ASID 3, TR ARG

T e bk . bk %= ] AL 0x0000 0000 0000 0000 FF-44, % 0x0000 FFFF FFFF FEFF 455,
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® 64 AT HM, MFTEHMhEZ R (XSSEG)

FEEIRT, 2 64 fodbhb i (55 63 FI%E 62 fi) A 01, 1, R —4
4579 XSSEG [ 4 il B B g U bk 2 (8] o ot iR A0 bl f2, n b 8 £ ASID 3%, TE
N R G0 E— R Lk o St HB k73 ] AL 0x4000 0000 0000 0000 47, %1 0x4000 FFFF
FFFF FFFF £53R.,

® 64 MEFIME, S EM LA A (CSSEG)

EEHALUN, 24 64 frdbhb e AL G 63 M5 62 f0) N 1L, I, FFEH -
%478 CSSEG M7 & F U ik 2% (7] . £ CSSEG T4kt 32 Al N £ SSEG (1)
FHERMAR M Sl AL R, 0 8 A7 ASID 3, TR AN R G 1) R
hk. gEHhEZS ] M OXFFFF FFFF C000 0000 FF4f, %I OXFFFF FFFF DFFF FFFF 253,

5.4.6. HixHhitzs8)

AR Status ZF A2 AR IIE I 2 NIk 5% KSU=00, B EXL=1 B¢ ERL=1 It}, AbP &%
TAEER BT

5 24 b B 2R B — A SR N AR, O — ELOREE BIBAT 1) SR (] 5 4

(ERET). ERET $i54- 44 4b 28 85k 52 B9 0 A6 5T P /6 O 2

A R UL e 7 (AN AT, P AR 2R PO 233 1) 23 AR R X 38, W] 5-5 o

® 64 [N, HI b E (XKUSEG)

FENEACN, Zy5ial P 2589 H 64 A7 bk s pihr oy 00, 1, FEFPAEEH —
A4 XKUSEG kg f k2= (6], XKUSEG B 25 1 2480 F /- kb2 8] o st ki 0 btk
R, Jnk 8 7 ASID 18, JERG—AN R G0 ME— 1) RE St L

® 64 fiAZRI, HETE B kA3 (XKSSEG)

EPREAERTT, U7 R & A A IEH 64 frihht i mPIACA 0L, I, FERFEH — 4
N XKSSEG gAML~ 7], XKSSEG J2& 24 Hil & P RE A0 L 1l 2 7] o SEL IS R DLk e 7 g
Ik 8 ALH) ASID 2k, TS R G ME— B RE AL

® 64 [N, WpEiHbbE (A (XKPHY)

TR, % 64 ROOILIEPIRIN 10,0, FFHR— %5 XKPHY [
W HEA ], XKPHY 2 J\AS 2% 52745 (1) Py AR B bk 25 () RO B 4 o U7 Il AR AT b1k 55 58 5138
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48 fr Ay 0 HIAFft B e #f SR B AT R . X XKPHY HIT; MG TLB #EAT ik Az #t,
T 2K B P () 565 47 3055 O AT Ve EEdbhE . KBS MLAE A 55 61 45 59 7% il & 75 it it
Cache #il Cache [ —E /@, 53K 3-2 #5811 TLB TUit C Al & XAHIF .
® 64 fiARME, AWRbIEEE (XKSEG)
ENZBEUT, 24 64 SLHIERBGR AN 10, 1, FEFE{d A AR A ik 23 /) 22—
n NRZEEAMAE T E] XKSEG, BEI MM hEgd i, Tk 8 f2f) ASID i, &
A F G P E— O RE b
m U4 32 7 N AZ A R[], R —/NITTER .
® 64 (NN, HeAHhlAE ] (CKSEGL: 0, CKSSEG, CKSEG3)
FERRAEINTT, 64 Atk (B pifr Ay 115, 3 LR IUIE 055 61 355 31 (1 Fr 5 fr 45
T LR, RPN A 512M bk s g — Ay, BRI —AMRAE S 30, 29
RLRGE -
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OxFFFF FFFF FFFF FFFF

OxFFFF FFFF E000 0000

OxFFFF FFFF C000 0000

OxFFFF FFFF A000 0000

OxFFFF FFFF 8000 0000

0xC000 OOFF 8000 0000

0xC000 0000 0000 0000

0x8000 0000 0000 0000

0x4001 0000 0000 0000

0x4000 0000 0000 0000

0x0001 0000 0000 0000

0x0000 0000 0000 0000

Jz8 3B1500 AL EE 33 A P FA e T At
05GB CKSEG3
CKSSEG
0.5GB
CKSEG1
0.5GB
Unmapped
CKSEGO
0.5GB
Unmapped
Address
el XKSEG
Mapped
XKPHY
Unmapped
Address XKSSEG
256TB
XKUSEG
Address
256TB

5-5 WIZHURRIAI . B, AL 2 (A L0

Loongson Technelogy Corporation Limited
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m  CKSEGO: i% 64 A gl Hihl = RIA L TLB, 5 32 755 T ) KSEGO #t% .
Config 27 7 #% 1 KO 38451 & 733813 Cache 1 Cache [1)— 214 & 14,

m  CKSEGH1: i% 64 fiijEfl il A4S TLB th A% id Cache, 5 32 fi izl
T KSEGL #ef.

m  CKSSEG: 1% 64 fi i fUlithhil 7= [A] Ay 4 i 4 # R 40 bkl 25 ), 5 32 A= T 1y
KSSEG #% -

m  CKSEG3: 1% 64 fif REAU I 2% 18] 4 P A% KE A0 ik = 18], 15 32 30 ) KSEG3

5.5. RGITHINALIERE

RGAEH VAL BEES (CPO) B D7 S FE AP P L, RSk d% 30, BIANAbEE, LK — BBk
BaE. Bt GS464 KhFEEIZA 26 4 CPO Ziff#sfl—> 64 T[] TLB, R ZFf7astiliamE—
HIZF A7 e85 . FIHMETES H S NS B 2 7 88 FIREA

5.5.1. TLB FRINAIIE T

5-6 &k TLB I A%, T 4 MK #E EntryHi, EntryLoO, EntryLol, PageMask
TFAF A R ARSI

EntryHi, EntryLoO, EntrylLol, PLK PageMask #4728l TLB T fIA% B ML, ME— R
A5t TLB A — Global 1#.(G £i7), EntryHi 27728 1 AA , AE o B i . & 5-7.
5-8 A& 5-9 7 AIFRaR T AEE] 5-6 TLB Wi &M
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255 217 216 205 204
192
0 Mask 0
39 12 13
191 190189 176 175 141140 139 136135 128
R 0 VPN2 G 0 ASID
2 14 35 1 4 8
127 106 105 70 69 67 66 65
64
0 PFN C Di{V]|O0
21 36 3 111
63 42 41 65 3 2
10
0 PFN C D|V]|O0
21 36 3 111

5-6 TLB I

31 25 24 13 12
0
0 Mask 0
7 12 13
Mask...... T FL AL HERS,
[ T TRE . SANWZR 0, EIIRMH 0.
& 5-7 PageMask %5 774%
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6362 61 48 47 1312 87 0
R Fill VPN2 0 ASID
2 14 35 5 8

VPN2... U5 kR 2 (WU 2 00,

ASID... #ihkZ* (A 1D Bk —A> 8 fidk, AT iLZAM#REILE TLB: X TSR E#RREKEYS, 81
BEREA AN[R] TR o

Revorrnn Xk, (00->H /7, 01->%HE, 11->#%.0) P ULAC R 63:62 £,

Fill....... RE. N0, TR,

[ RE . SALIZE 0, BEHFRE 0.

5-8 EntryHi 27 1728

63 4241 65 3 2 1 0
0 PFN C D|V|G

22 36 3 1 1 1

63 42 41 65 3 21 0
0 PFN C DIV |G
22 36 3 1 1 1

PEN...JUHE S5 A7tk i e

C......JHE TLB WM — & m ik, Wk 3-2.

D....... HEAE o iz EBCE Y 1, WS R TOARC A E, BT S . iZAskbr Fog SR AL, ke i
A CR AP HE ) 28

Vo AR SALBE IR TLB RIURA RN B, K4 TLBL/ITLBS K%K

G....... fJRfir. WA Lo0 A1 Lol i BRI #8 ¥ By 1, JUAE TLB ki Ab 2 &5 2% ASID.

0. RE . HALAUE 0, R E 0,

K 5-9 EntryLo0 £l EntryLol & 77 %%
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TLB &gl (C) FaE vy iz i 275 75 2l Cache, WiHiEid Cache, M
C

i Bk 4% Cache I — k@ 1. £ 5-2 %7~ C AR Cache — St @ k.

#* 5-2 TLB TUHI C AHIME

C(5:3) & Cache—# gt

0 TRE

1 TRE

2 dEENEZEAE (Uncached)

3 JE—E R/ (Cacheable Noncoherent)
4 (35

5 PR

6 PR

7 EmEZ A INE (Uncached Accelerated)

5.5.2. CP0 & 1585

* 5-3%H 15 AL B CPO A7 4%, 8 1 FXT CPO W A7 as 3t AT 1 SE & itk .
* 5-3 WAFEIRAICH) CPO A7 &%

s b

0 Index

1 Random
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2 EntryLoO
3 EntryLol
5 PageMask
6 Wired
10 EntryHi
15 PRID
16 Config
17 LLAddr
28 TagLo
29 TagHi

5.5.3.  [EMbutE|YE it f)iEiRId 2

FEREHOIE BV B B4, CPU K kB i) 8 2 ASID (WA R G 1A I ED Ml
TLB T i) ASID BEAT ELAEL, B2 UL HD . 76 HL R ASID IR I3 75 AR S TTH#ERY (PageMask)
AR R b R v 15~27 A2 A0 TLB T R 0T 5 BEAT UL IC BB an 2R TLB MIULAS, MULHEC
(1) TLB Th B A EE b Ry 3% 62 (C, D A1 VDo b — AN 2t bk 35 45k 35, TTRD
1) TLB i V At B, (HREILRE T AN H /e V AL fE . Bl 5-10 387~ 1 TLB Hidik
el .
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REHLHE(HAN)

R

»

h 4

< XTLB /TLB >

Aml Bl
151 4h
C=0112?
2 41
(cacheable
\ v
ANl it < Vila >
PRt B
5-10 TLB Hidil- 4% ¥
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5.5.4. TLB 534

WHREH LA — TLB WLALEHhE, 5% —A TLB Adavlsb. w4z l4n(D
IR VTRA R SER, 51K — TLB 2ak# TLB TLAp4h. iR C %5+ 011y,
WK 2 B ) FE bk 3@ 3 Cache V5 N FE, 750 ANiE TS Cache.

5.5.5. TLB#%

R 5-4 BT A [ CPU (A TR TLB #AEA KR 2

* 5-4TLB 5%

o &4tk
TLBP 7E TLB H 48 R UL LI
TLBR BFE G TLB i
TLBWI %51 TLB I
TLBWR ERENLE TLB I

5.5.6. {Kr&f5F

M TR AT E TLB R IURALGT —Xf 4KB [T . SEi RGN K2 HIX 4
i, XA AT MMU R TEAT A ORYY, I AR BRSNS T, 8T AT S WU
RGP TLB BN E R R A (AR T

1. mtcOr0,CO_WIRED # make all entries available to random replacement
2. lir2, (vpn2<<13)|(asid & 0xff);

3. mtc0r2, CO_ENHI # set the virtual address

4. lir2, (epfn<<6)|(coherency<<3)|(Dirty<<2)|Valid<<1|Global)

5. mtc0r2, CO_ENLOO # set the physical address for the even page

6. lir2, (opfn<<6)|(coherency<<3)|(Dirty<<2)|Valid<<1|Global)

7.  mtc0r2, CO_ENLO1 # set the physical address for the odd page

8. 1ir2,0 # set the page size to 4KB

9.  mtc0r2,CO0_PAGEMASK
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10. lir2, index_of _some_entry # needed for tlbwi only
11. mtcO r2, CO_INDEX # needed for tlbwi only

tlbwr # or tlbwi

AR MEAAAERIERS (W UNIDO , F MMU BEAT AR, IFEAT AR
AR AR P UL o IXASHUHR AL 7T LA i) BE K A7 A s &% 10 AU U= BR T R G B
P A2 ) o XA 17 SR T AR LR 7 B2l 25 TR o ZhAS WU B — R A A FRIZREL
MMU fil5hsEfti, TLB BRI RS Fei IR BIAE . N ifiE— AR TLB B34
Pl

12. refill_exception:
13. mfc0 k0,CO_CONTEXT
14. srak0,k0,1 # index into the page table
15. Iw k1,0(k0) # read page table
16. Iw k0,4(k0)
17. sll k1,k1,6
18. srlklkl,6
19. mtc0 k1,CO_TLBLOO
20. sl k0,k0,6
21. srl k0,k0,6
22. mtc0 k0,CO_TLBLO1
23. tlbwr # write a random entry

eret

XA AN AL AR T, RONE S EHUT S RS MR, XHi& TLB FEIEH)
AN BEHST IR 8 4 ) 1 1R i R 3K B AR A 1 75 L BB 7E A7 A I Tl R v LB T ok
T WRFEHEAK, BATE ERET 825K KL TLB KAHI4b. TLB KRFIFMED K

s REAmMA, POVERAUH SRS, Il R8T ZE R TRAT A T IRIG ) TR
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TLB 2Bl TS al R ol AR iC #EAR T B A R 2B T 0. O T R I EERE
AP AZA BRI TI, B BRI RGOl A P AT R . Rl B 13&or
dnfer N AZAR AHE N P AR 3

24. mtc0 rl10, CO_EPC # assume r10 holds desired usermode
address

25. mfc0rl, CO_SR # get current value of Status register

26. andrlrl, ~(SR_KSU || SR_ERL) # clear KSU and ERL field

27. orrl, rl, (KSU_USERMODE || SR_EXL) # set usermode and EXL bit
28. mtcOrl, CO_SR

eret # jump to user mode

5.6. YIEHbIEES 857

g 35 R IE 2 )42 Ik (1 e o 2 S0 AT B AN S e 48 [ MBhEFR e 4 437 [47:44] %)
32 R TR 45 S BRG] E 1) 44 Sk T8] o TIPS /A 44 A2k
(8] SR 5Ty 8 A 4L (LAl A, SR 41 (67 F) A 8] R B AN AT e
PN HT FEi8, TREAS HT 752 40 Az AgHhib a3 1]
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6. ALIBEFHIS

AREANGE GSA64 KBS BISN, WA BISM A AR B, I 5hE &AL B A
PSRRI AR RAY o Hor b i — SR SRR I A Y, o 21 P9 A 1 R i) SR A AR BEATAR 55

6.1. BN~ E K IR[E

B PRSI AR AL FR A AL, RS AFAEGRE) EXL A2 BN 1 1), IXEWE RGe1T
FENEAEN. ERAE T E U IIRES 25, HIAME R 7@ HRIR S ZF A4 1) KSU 7B
BOE NN, RN EXL 28BN 0. SR EBIPIRA I HEBUATHS, LRI
240 KSU Bk Inl B REfE, [FIE EXL A2 1.

MR B 224 EXL AZE N 0.

6.2. BlhEENE

Vo EE L W B ORIE BE R T (NMI) 9 1 1 1] 2 b R A 0 ) A 1) i
OXFFFFFFFFBFC00000, iX/MHihil-BEANE I Cache HEAT A7 AN, G 7 HibbWest . Bboh, EJITAG
B W O\ AR A G ) EF AE 2% b Y ProbeTrap A2 0 B2 1 4 A ik A
OXFFFFFFFFBFC00480 Al OXFFFFFFFFFF200200. Jii 3 e 5 41 ) 5 bk f 7 200 FE ki
N B . IRE AR PR BEV A1y 0 B RE RIS R L, 1 LR 61
b L

R 6-1 BilshrE L

il 5h BEV=0 BEV=1
Reset, Soft Reset, NMI OxFFFFFFFF BFC00000
EJTAG Debug(ProbEn=0) OxFFFFFFFF BFC00480
EJTAG Debug(ProbEn=1) OXFFFFFFFF FF200200
Cache Error OXFFFFFFFF || EBases; 3] 1 || OXFFFFFFFF BFC00300

EBase,s_ 1, || 0x000

Others OXFFFFFFFF || EBases;. 1, || 0x000 OxFFFFFFFF BFC00200
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* 6-2 B T IES GS464 AEPRERAZ T BI A ) B WAL o
* 6-2 BAhEE T

Bist Bt B

TLB Refill, EXL=0 0x000

XTLB Refill, EXL=0 0x080

Cache error 0x100

e Hssh 0x180

il H. Causen=1 0x200
Reset, Soft Reset, NMI Jo (D

XEFA0 8 b W (RS BRI RE TR A h ), ARG R R S BIAEANT, BE G
T KBRS . Jeds GS464 b PR A4 SCRF A & Hh WS (Vectored  Interrupt), %45
Hi Cause &F 7 &M IV Arifeff. fEREPBIET, PR IP7 2 1P0 KUK FE(RIFH.
ALTIMBISINT . IntCtl FFAF4R1K) VS IR X La 5] SP AL BRACHY Py o5 FH AR 23 (8] K/, B4
Hh OGS RN F RS AT TR QS b 1 S AR TTIR) -

W wFE = 0x200 + [[ES * IntCtlys

6.3. HIIMIEFELR

KB RR IR 6-3 gy I PL SRR A 4R &AM SR O RS8R 5 114
un TLB BRI B o, O T T EIMTTSE — 2 2) o 24— SRR 2 R 728 — AN DL L 43
HMF, e AL B AR A R AR S s R A o AT LEAFI AT AN BN IEAE AT 4 2 AR
(Y, T LBl AT RERHEIR AL BE . B 2 A5 T A E A TN M AR A 4
% 6-3 IS

BIAMESEIR

B ()

AT RRE R B (NMI)
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HhbER — B

TLB #EiH — HfE

TLB & — HdE

Cache 4 — Mg

SR —IUE

B, ERE RGURM, W, RERS, MBS, E A BA

EJTAG ik

HuhbE R — R

TLB HIH — ¥

TLB JB& — i

TLB & — S5k

EJTAG i Wy s

Cache # — HUE/7HX

SRR — R

Hh b (AR AR 5B 40)

—RBORUEL, N EA TR ARG et B ORACEE, R JE HTERAPER AR ST

6.4. REEHIG

BRH
HAGS IR EAREE R EER, FAEREEREGIS. %ISR B
izl

CPU X AMBIAMAE T — AN ) 97 1
o 32 {15~ 7T 0XBFCO 0000
o 64 {3 N LT OxFFFF FFFF BFCO 0000
VA E B [ B LR T 0 T kW FUR BT Cache 7 HUSUR I CPU Mtk 23 i), K] Ak
FLXAMII SN A LI UE I TLB Bk Cache. 3X B W35 Il Cache I TLB 4 FAM &R A, 4

Bt n] U IR AT 2
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MG, CPU BT 2747 B AR ANHE (K, (B F 511207 2 I b4

o IRA (Status) AFAFARAIVIE AN 0x30c000e4, SR {7 i A 0, ERL fiif1
BEV f#E N 1.

o [iL# (Config) ZFf7#sIIHIME >y 080034482,

o [Nl (Random) FFfF#s#Iaaib N E MR KIE .

o Wired T A7 24RO,

® ErroEPC FFA7#s¥JiR 1A PC HIME.

e Performance Count ZF f7-#5 1) Event Az #] 464t 0.

® T W AR AN A A I B

&%

Vo T B IR L

o WIGILPTA RIAL AR S A7 4%, PhALBEAS, Cache MIAF Mk R4t .
o PUATIZWIIE.

o 5| FHEHRIERS.

6.5. NMI {54

R&H
NMIn J9f%7= 25 NMI il5b. ZBIAMASTT B i o
sz
MRAE NMT AN, IRASZAFAM SR E N 1, FUXAEE.
NMI il4h R BEAESR 2 WL LR EHAIFATFIHLASHPIRES, T2 R B AL PE 25 R
B TLWI. Cause ZFA7H N ARFEAAL, 1T RGNBEE] NI 1 514 BERR 7 HF 4 b o
NMI il 4MR B B 5125 A7 2 S i 25 A7 o 18
o 7% PC{EH ErrorEPC 771745 -
o HJy 1 HPIRA /74 ERL AL,
o HEEMNMIENL, RHEEENO IREFFHE SR L.
o EHy1KPRAZA7H BEV AL,
® PC #i{7#%#H B N OXFFFF FFFF BFCO 0000
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i-&

NMT Bi4har AR FBx “ BB, RN REF Cache MNAFAR” ZAMNAEE . Billn,
RGN 2 BRI, AR GEnT DU NMT FIARSZED . AT OGRS

1T NMT BAME S Sh— ARG S A A, R B SRR [l 5, 38 3 AN K] B4k SR 304T
P o

6. 6. HolEEEIRHISM

A
APAT AT HOUN, 2L R RG] 4
o | FHAREHbEZH .
o FER T 5| A A S bk 2 ]
o TEHI P EGHEZH P T 51 A Z R A ]
o i (Load)EfF (Store) — M AF, (HXUFEAXS T+ T WFAF .
e I{(Load, Fetch)alif7(Store) A7, HFAMFTFHIAT.
o IMHEfFE— AT, (HEFAXNFTLFHLR,
A HIMASAT 57 -
AbEE

S BIA0 A TR B . Cause FFAE 371 ExcCode 7 BUEA X ADEL B ADES
YRt fE, JE[F EPC %4795 Cause ZF /72511 BD 2 —ike, +8MH51EFISMAIFE 4 LB M IS
TR 5 BURMEIR 1L —AFRIER 2.

B AERT, BadVAddr FFAFSORAF T I IEBON S ek, B 52 O/ i b ik = )
(1) K bk o

R GRS AR AL T2 SCREIBRE A 454, IR 4 EPC F5 A7 48 OR1F 1 12452 [k
fibs TN, EPC B2 ORAT T Z AT AR A HHhE, I H. Cause % 474511 BD Wb B 1.
i -8

R, IEFEBAT I U 7 kA I FE IR UNTX STGSEGY (Btidifi)) (59, XAMER
W12 3R SR 8 S B I
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6.7. TLB 5k

Al AE R A =R TLB 4541

o Y TLB & A Ui 58k 5! ) Bt th ik = (8] iy s bk DR ROy, 2> 550 TLB
IS

o YEHikkgIHY TLB hE—TiILHS, (HiXLibran NI, TLB JG
R A KA o

o YEHNFEAERIEHNESI S TLB fhIEIRITE, {Hi%I5 556 sibin A
“PE” B GRINZTUIATE)D, TLB MBI A .

NI =R A 4HIX L TLB 14k

WE: TLB EIHFERFOLAATmE 7, AEESI 6.8 “TLB &
AL

6.8. TLB EEHSN

Y|

24 TLB FPiscA DL e e S s bk 2 18] 1) 51 ki, TLB SEIRGIAN AR AL, SN AN R BE
o
Ab¥E

XF TR AMISI KA, MIPS 14 22 S5 A7 AE PN RF PRI A1 ) B — AN T 32 ik 23 ],
BT 64 Aok asiE] . 245 FHRuhEAE 32 A7 hb 2 6] o i 45 A ) AR A S 0x000, 245
FIEAE 64 Azt = 8] ks 5] 0 1) B 2 0x080.

PR T AR T EXL AL B 0 B, B (b 51 A Ak s ) b i i X A4
B Cause ZA7#AH ExcCode T BB A TLBL B TLBS 4ifid . iX N4t 5 EPC %547-#% LA % Cause
TFAFAE BD i, RISl B AN R LU A R R 2 FR 2 5] . BURAE TR &1L A7
(R

KA XIS, BadVAddr. Context. XContext Fl EntryHi ZFA788{RA7 1 A4k HuhE54
BRI REHBIE . EntryHi FFAF 88 W ORAF 1 B RN ) ASTD. Random 2547 4338 W R A7 1
F T 750 B 4 B 6 TLB T AEALE o EntryLo 2R (74 [ A 252 A E B W51 2B Ah e

AARALT Iy SEIBRE N HE 4, B4 EPC T A7 a5 (RAT 1 S BUII S 454 il 7500, EPC
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TAE AR IRAE T AT SCIR 2 HOMhE, JF H. Cause ZFA74% 0 BD AL &N 1.
AR5

N T MRS XAMIISL, Contex B XContext & F7a5 I PN AR AE kg Hi bk AHUAS 6 Ay #7431
B, XEAEAE T % TLB T HE T bk AU R AL . X% TLB RN T
EntryLo0/EntryLol 277 #%; EntryHi 1 EntryLo %77 845 A\ TLB.

F 1 SR A3 B Bk A0 U v P2 6045 JEL 10 R AT T RERL T — AN SRR AR TLB (¥ DL T
b W PUX RS, WIFE TLB WAEAFRLF VE S 4 —A TLB HIEBISKE . BT
Status ZAEASH EXL ML B A 1, 55 =S TLB BIE I A loA% 3 (1 72 36 I ok 1

6.9. TLB T354h

A

A REhE S| VLS 2 I bR iC N Fo R TLB T (TLB A3 AL 1) I, TLB JERK
BN o IXABISRZEANTT B R o

Ab¥E

S FH 81 4 ) 2 T AR B AN 4 o Cause 7547 28 1) ExcCode T Bef# 4% 1% 4y TLBL 5K TLBS,
HE[F] EPC ZF A7 Al Cause ZFA7#x ) BD iz —id, F& W51 HISMFE & AL SIS RL2 4R 4
S BURAESR SR AFRERR 2

RAIXAGISM, BadVAddr Context. XContext Fl EntryHi Z517 88177 1 ISk HuhEH%
BRI AL . EntryHi AR AFABORAF T 4 RGNS 14 ASTD. Random %347 338 # fR A7 T
FA T 75 8 4 B 6 TLB T A0 B o EntryLo 274785 [ PN 25 & AN 1

R SR BIAMI TR AL T 53 ST B R A 1947 4, A8 4 EPC Z5 47 3 ARAF T %45 2 1t
hk: B0, EPC ZRAFARAF 1 AT Z» SCIR A ik, JfH. Cause T 47451 BD Al By 1.
k%

R RSOl —BF, TLB Tl bric ATERK:

o [EHIhEAAELE

o EHLHLAFAE, (HZALE A7 (R N)

o G FHIXAN T 51 R — BB (B an, 4k 51 )
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TERRZS 52 TLB TCR A L R 2 5, @3k TLBP 4843k 5247 TLB T (FR3 TLB k4R UG AL 11
), AR JE FAREA A R — Dk & 1% TLB T,

6.10. TLB &2 fFsh

Y|

5 NAFERAE R I SIS TLB Fh R ULAS, (EXIOFSA brn s “IE”, ki
WA, TIBAZEIANR L. SBISMA TRk

Ab¥E

S48 41 ) B T AR BRIX AN 41, I H. Cause 27 f788 11 ExcCode 5 BEE % 1 B 4 MOD

RIS, BadVAddr, Context. XContext Al EntryHi Z5/7%4fRA7 1 AR A& bk %
BRI R B IE . EntryHi A7 A7 as BLORAE T BRI (1) ASTD. EntryLo ZF 748N AR A
i€ 11

AR B R BIMIHR S AL T 43 SEBFE P (1148 4, A4 EPC FF A2 3 IRAF T 4R A (M
fks W, EPC AR IRAE T Z AT AR AL, I H. Cause %7 474511 BD Wb B 1.
M5

A ASE ) 2 A ) e 1k 5 55 R U 3R 2 ) U 1] o 45 8 o B AR B0 T R o o
ARFG VI MRSV ARV, WA SRFEGIRE.

RS ViR RVFR, B4 WAZTE R E CRBER S5 K TR E N IS . TLBP $544E
AR TLB T 2R 51N E] Index F7 735 o 605 W BE GURIU Il #hA7 (D 4% 1% ) 1)

—NFREEUH N EntryLo & s, RJ5, EntryHi Al EntryLo & fF#s#5 N\ TLB .

6. 11. Cache ££i=545p

EH
AL PR B B VA7 B PSS Cache RIS IS, Cache BiRBIZNR 4. B4 A]

iz

fi#s &4 0x100 [ Cache 6 Sb NI T- 40 Cache HEUR B S o RIS N 1 BENE B 5
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EARGRT Cache [HLLEEE. Cause 75 /7351 ExcCode FBE M 1M CacheErr, i%[H] EPC %54%
A Cause Z5 78510 BD Az —k2, F 5121 SM 45 4 LU S R 2 48 4 51 HTIE = Vi 47
EAETE4 o CacheErr AFf7as 10 sk HAT R B FIE L AHER Cache AL E o CacheErrl ZFfEA% 10
AR TR 2 MR L B0 AR L, 1S X 558 X 1 CacheErr I CacheErrl & f74%
ik
AR SR BN IMEE AL T 43 SEBFE A 46 4, T4 EPC ZF 478 IRAF 1 %46 211
B, EPC 2 E8MRAE T Z TS I A Mtthhik, I H Cause Z5A748 1 BD figl B oA 1,

i-&

g GS464 A FRERIZXS Cache HESKHL 1 L H 21 HEThRE, MR AT AT B0 B4 A1)
bz [A] .

# NFE4 Cache %, A Cache TR TC R 4 A HUHE Cache tS H XA —hr4kHT,
AR B B2 E s #5800 Cache HYHE B W ALASIN, 4R 4E R G0N H B 5008 e £
B e b FE 5 3

6.12. RLLiEi=BIIM

BRH

2 AR R REAT B B A BRI ST B0/ B/ A (SR SR IS RIS AR Y ERR 58 R
BAR S, SERERGISNR A LB NSRS
AbE

SEH il ) & A T AR B R R A1 . Cause 77725 1) ExcCode “FBUE 1y IBE BY DBE,
JE[F) EPC 25 4743 H Cause ZFf7 #4510 BD fi—7t2, $REA51E&HISMIHE 2 LA G SRS B 245 4
SR BURETR &I R AFHRIER S .

SR SR GISNIHR AN AL T 73 SOEIRFE N 6 4, B4 BPC T A7 R AT 1 45 2 L
ks RN, EPC Bp A7 3R ERAF T AT SCHR Ak, I H Cause FF 42451 BD AL B 1.
i:&:8

RAEE GBI hE T DU CPO B A7 8% 15 Bt S ik .
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R Cause 475 H1 ) ExcCode FBUAHM R E N 1BE 4t Rom 2 iida 51 ) , B4 5L
Bl 40 KA 4R 4 e UL R AEAE EPC BFAZ#8 T (WIS Cause ZFAF#SIY BD ALgEE N 1, W45
4 R b Ay BPC 251748 AN 4.

IR Cause Z5 A7 axH1 ) ExcCode - BUE B ¥ & 2y DBE 4 (Foom 2 B A7k 51 ) , 8
2P BN LRI 84 B HIEORTFAE EPC 2474 h (WSR Cause ZF 17451 BD fIAE A 1,
TUJiZ 8 4 A e HuhiE >y EPC 274725 2N 4D

T, BRIUNILEAE 5] AR R bk h v] U i REX 2548 2 R 3KA5 o s bk v] DLIE i
TLBP 454 A H EntryLo Zrf7as WA THEY LTS RIAT . REWISNR AR IEEIZATH)

HEFES R UNIX SIGBUS (Rl 2RE51%) 155, XZgb Rk i i il 2 2 1 .

6. 13. B AR mH FI5h

7S
24—%4 ADD. ADDI. SUB. DADD. DADDI &k DSUB $& 4T, 8L RMHMD S Hi,
R MBI AM R AE . ISR AN T BRI o
b
S48 41 B T AR BEIX AN 4, 9 HL Cause 2547 221 ExcCode T2 B B A OV S fh .
R BRGSO AL T 53 SEIBRE A 1948 4, I8 4 EPC Z5 47 33 ARAF 1 %48 2 it
biks 50, EPC ZAERRAE T Z TSN SCIR 2 stk Jf H Cause ZF #7451 BD L4 & 1.
M5

SEWBAN R A IEE AT IR 2B — 4> UNIX SIGFPE/FPE_INTOVE TRAP (V% /551 41/
MG ) E 5. Az, XA RE T S B 1.
6. 14. BEBHBIsh

Y|

* TGE. TGUE. TLT. TLTU. TEQ. TNE. TGEI. TGEUI. TLTI. TLTUI. TEQI. TNEI #§4%
AT, FAFERNAR, BRSNS SME A AT -
i
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S A1) T AR B AN 41, I L Cause 751785 1) ExcCode 7B B N TR Jn i {4 -

AR SR BN RSN T 70 SAEB R A (1452, A4 EPC ZF 4783 IRAF 11248 2 I3
ks AN, EPC AP AF SR RAF T Z AT 2> SCHR A st I H Cause ZF 47451 BD A BN 1.
AR5

SFEFI AN A IETE AT I 3ERE &3] — A~ UNIX SIGFPE/FPE_INTOVE_TRAP (7% s 451 b

JEERGE D G55 MR, XA R B .

6.15. ZRGiAR BN

A
HPAT SYSCALL 454 WU, R GISNRE . XABISN AT R -
Ab3E

SR o ) FH T AR ERX M Ab, 3 H. Cause 75 /7 2% 1) ExcCode 7 B BN SYS Jifid{H

WA SYSCALL 454 WA £ 7> TR FEH, W EPC Z 47 de fRAFIX 652 ik, 0, £/
17 173 SCHR 2 L

4R SYSCALL #RATESH BB M , WPRZS A7 A7 2%+ (¥ BD LA B 1, 75 MNZALHE 0.
M5

BIXAFII KA, PRI BIE A RS 2B RS X 7w LA b
SYSCALL #6541 Code Bt (i 25: 6), AR EPC FA7 s i 7 bk 48 2 I N 25

N T PRSHRR AT, I EPC ZF A7 A N2, IXAF SYSCALL $i5 2 A4 A2 PRI R
17 AT U AR R 8] 2 Al EPC &7 A7 2 BN 4 R 58 F

SR SYSCALL 454 AbfE 7y SR M, IR E BRI MR, XEgB 7 AT e
R TE o

6.16. B fIsh

Y|
MPAT 2% BREAK $5 M, RAEWT GBI 5he XA SE AT B -

i
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SE R AN 1 B P T AR BRI 4b, 3F H. Cause ZFAF %) ExcCode 7 BL# B A BP w i i .

4N BREAK #82-¥G 1E 4 SRR, Ul EPC 2 2 R AEIX S A0 A ik ; I, fRAF
RT3 SCHE A k.

1SR BREAK 8 & 7E 70 EIBAE T, WPIRZAS 2547 a5 ) BD AL &N 1, 5 WIZALIE 0.
%5

X AMIN SR AR, P RO BIE 2 ) RS RE  dE—E IIX 53 1) LLA3 4T BREAK 454
f) Code “FBt (fiz 25: 6), LANEIA EPC Zi 47 de H IITAF HEME A HR L I & . WRIX KA1
Iy SUIEIEFET, B4 EPC A7 BN A 20 L 4 BLE AL R)iZ 454 .

N TR HEFERIIAT , AL 2L EPC 7 A7 #3 H A , IXA¥ BREAK 45 4 4 AN 2 FRACBEARAT 5
XA] DU IS 7R IR B 2 Hi A EPC 274728 IRELIN 4 SR 58 R

1R BREAK 45 AE 70 SCIEIRM rfr, A T IR RE R QR EBe4hAT, 7 BRI 26 70 33k

é’\o

6.17. IREBISHIFN
B

BT — R BUA 1R MIPS64 Release2 & I HAR LU H € TR, (RETR LI
SR A IR BI AN EANTT B o

Ab¥E

S F A1 A1 1) & B T A X AN A8, I H. Cause ZF 17821 ExcCode F-BE#t B N RT 4R AH
WA EE 48 E 1E 7 SCAEIRFE | EPC A7 28 (RAFIX 46484 Hosthht; 50, ££
17 HTI 2 3CHR A Hidik .

g%
BRI, A R B R AT o IEAE AT B9 2 B0 A A A g kR 2 i E) UNIX

SIGILL/TLL_RESOP_FAULT (EvE+48 4 /R B FIERAEAS1R) (59 . XhzatReskil, XA RIEE

TR o
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6.18. thAb R34~ 1] A Fil5k

RH

EHATBLU R R KRB SRR S, K2 SR LB A T B4 AL
® NS T (CPL Bk CP2) A #ibsic Nl .
® CPO HInitAgbric eI, JF HREREPATAE R 8@ 4 P iR 1 CPO

L.

RIS EANTT B o

T 5E X A I P AL B AN RT B S M A 26 AR U R

® [ NI JE 64 (2 HARINEIES (R 218). HE X RIF MRS (R 7-5)
2 CPL AT ity ml RIS figh W Ab 22 28 A8 o] A5 b o

® [E NI RAIEARA Y CPL BUAbRIC W] HI i A pp AL 2R ANHT F 141

FEIEEZ, CVT.D.LD. CVT.LD.D. CVT.UD.D iX =% H & X ¥ BT ks ik Hds

A RIMEAE CPL A hRiC Ay T HI I BAN S i b B 25 AN R I 51
A3

FEF B4 A T AL EIX AN B Ab, I B Cause 257728 1] ExcCode B B A CPU 4wl {H .
Cause 277 ) CE 383755 DU U AL BELAS IO N4 51 T WRIX 6 48 AR AE 7S SCHEIR A 1,
EPC T AE S ORAT 1 ANFI A FH P AL B 284 2 bk, A, EPC S AESRIRAT T LRI 143 3484
ko
g%

A LU LRSI -

N ARG I PP A LR P ARER SR briC T Y, A8 MR P IRES B R A
E AL EE R AT -

ARG REAL YT P A B 8, (H2 PP BR8N AE B A Wb, T 75 2 AR/ DX
P YUY S R

UIIRAE Cause #4745 BD AL E 1) 70 STIGQ IR SR)E TIAC B AR5 242
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ALk Bl IR (BT B3 5] b ) Pl AL P AR 45 4 AR BT
an R OHE R A R OB U7 W oAb PR AR, XM HhOAT R HE R i B UNIX

SIGILL/ILL_PRIVIN FAULT (HEvE484/45AUR A5 1) (55 « IX AN 158 5 A2 20 1 o

6.19. FEHI5N

RH
P R P A PR G T s BBk o IXASBIAN AT B R o
AbE

S B4 B AL EIX A B Ab, I B Cause 254728 1] ExcCode B B A FPE 4w {H .
P R LIRS B A7 4 B N AR X AN A1 A (0 R A

&%

THBRIEF AL/ RS B A7 4 T (038 24 7] AT BRIZ AN b

6.20. EJTAG 5|4

5 R0 EJTAG AH O AI 26 2 i), fil &2 EJTAG 51 4b.

6.21. FER{FISH

B

3 AR T4 PP B — MR P IO R A 5o I 5 T 55 0 R
B,

SR BRI A 2R 2P 1 Tnterrupt-Vask (W) SR (AR FORE, A H e 0 i
AT ARG, R EL, TR AR 1B . 7T BA— SRR 0\
i

Cause Z77 50 ExcCode “FE By INT 4RI, AR LAITR L, b HR 3 (b P15 GER0 3t
PRI B A 5 8 T 6 4 5155 85 6 D0 2 0 1 o M 5 2 O 1 47 b5

Cause 75 A7) TP SR W] T 240 AP SR o 7R Lk —/NAG oh  5r  REDRE c8e  C
e 3 L 28 A7 B2 TR, BRI B
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IPL7TIHITA =AM, BRPWIZE 5 4b, 7E Count /748 N Compare 75 7 4% N A A5
I B CPO PERE THAER R L I 7 AE v o Ik o B A0k B T 250 2 3 e BT Cause 2547 a5
(5 TT Al PCT 4R 7

A0 SRR FH 1 B v TR, A 5 0 AN T R A e BT A T 2 1 SR 0 e B 2 R i
R (AN R T RS 2 N5 .
&2

AR R AN AR P A A 2 — B, RE Cause wFAFas AR RAL, TPLL:
01, N 0 RiEERTH WA

AR WO ARSI . — B Wbk, ARG SN B T, FERPIE AT REAR ST L
AR o SEM S WIS BRIE L [ Compare W 4748 5 NMEKTE K- VERETH s Hh i 5k U
R TR AL, BIEE 31, SN 0 RSEHL.

7 I B A B R BR T R 5SS B A iR, TP[2] % TP(6].

AR WO AR AE R, A A K0 SRR Al A (o W BN 2R A, BT TR BR Th BT 2 A
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7. FRNALIERS

KRERGR T Jots 3A AEFREIF S AL FE S (Floting Point Unit, fiifR FPUD A, 41
FEmFEE AL, MBI FBAKL LR E . ot 3A IF m U ab 328 K HAH G

RSN 52454 ANSI/IEEE 754—1985 — 1| 7% 18 BARE

7.1, #LA

FPU fE4 CPU [P b FE %%, #i#KA CPL (Coprocessor 1) , #id#4™ f& CPU [¥i5 44K
TE T AR B EIIRE

FPU £ B R /T Ak ST 2 A

® FALUL H¥jC

® FALU2 Hijg

FALUL BEHRT DABRAT BR T mOUT A7 LU RONE B AR IR 2 A T A 17 L R4, 04
R GBD VE. FRRERE. TR (BD, FFERRRE, RO, FEAUCRE], FA
THARJG SRABN, 7 5 5 8 RV 7 RORS BE G, V7 RUELIR, 8 1 W AN L T BRI AR 48 A,
FALUL BEHGE 4540 FMT S35 2 R AT SIMD SR #4E

FALU2 ATV RIS SR AT (AITHELE misfe . IR sl 40, DAL A TR & 1%
fE. [, Jeits 3A 1) FPU SCREHAT MIPS64 fr A4 I IFAT HURE B (Paired-Single, fRiFK
PS) FRifE4. B 7-1 x5t 3A 1R R A5 h DI Re FR AL UM BGEEAT 1 IR U9
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. Functional units
Enter issue Head register perform alu/falu
quene, seloct File, enter | juoperations and
Feady instructidmme] Functiomal write hack ta
Lo issue umits" Bul register File
. Alul Write
rissue back
+
read
Fig jefigpe] FIX FIX
[ssfe Reg § Rexz
- o File File
Alu2 -*
I-width _J
maphbusin e
o i @mubE Fite
I S hack
: ] Flalul .
Floadt frend Flaat Float
| ccie pe—1 Heg Regz
{uede File File
Fhalu2

7-1 JEith 3A 1Ak R 45 K T Th RS G R AL 4R AR
TF R BAF AR I R AT DA 43 00 R B 1 26464 31 FALUL %0t 1 2646 4 2 FALU2 HLT
TR AN FALUL 8t FALU2 Hoc &t =A% Hmism DA — N5 S

ﬁ#’ﬁ]:]o

7.2. FPUHTE=S

KBS FPU A2 HAIEAN I BER AR S . ot 3A 1 FPU Zifias 5 MIPS64
K] FPU Zif7 254625 . MIPS64 [ FPU 2 A7 28 3G IF 50 A 7 s AV i | 27 AP o o Hhyg s
P 2 AFE FIR (1 5). FCSR (31 5). FCCR (25 5). FEXR (26 5). FENR (28

) %,
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7.2.1. BEEEH

Tt 3A HIVF A28 R10000 v, 5 MIPS64 BEH ANIE . {E Status 4% & 1728
B FR AN 1 IF, 35 32 A 64 (if7F M 7gs, W NKEFTR; 1 Status %6 278511 FR
fi7-8 0 iF, R10000 R A 16 4~ 32 28}, 64 AL f)7F M as, T MIPS64 £anA 32 4 32 fiiff)

T HUEF A7 AR 16 /> 64 A7 [T R A7 45 o

63 0 63 0
f1 f0
f3 f2
f5 f4
f7 f6
f9 f8
f11 f10
f13 f12
f15 f14
f17 f16
f19 f18
f21 f20
f23 f22
f25 f24
f27 f26
f29 f28
f31 f30

7-2 IF R AR

7.2.2. FIREH7TEES (CP1, 0)

FIR /& 32 fy Hidyf74%, B8 ViFAfouse M sife, WAr s 1D, BTkl 5%

5B et 3A B FIR W] 4A1E N 0x00770501
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B 7-3 BR T FIR W78k, R 7-1 408 1 iz 7 a8 103

31 28 27 24 23 22 21 20 19 18 17 16 15 87
0 Impl O |F64] L | W |3D|PS|D]S ProcessorID Revision
4 4 1 1 1 1 1 1 1 1 8 8

K 7-3 FIR Z3 7788

* 7-1 FIR #7583

1 ‘ R
0 RE. VA0S N, FEEHRE O,
Impl SEPLAE G

TP AR AN 64 fr
F64 0—32 i

1—64 fir

K7 (64 f1) & AEIERTE R LI
L 0— RS

1— B

F (32 40) MBI R B II
w 0— Rz

1— 25

MIPS-3D ASE & 75 SZ3,

3D 0— AR5

o=

1_

!
b
=

2]

=

7 SN 2 TR 2 75 S
PS 0— ASLH

1— B

WURE L s B 2R A 75 S
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% ik
BN PR R B A R 75 S
S 0— ARSEH
1—cseE
ProcessorlD T A E A BRI
Revision R BT R S

7.2.3. FCSR &7#88 (CP1, 31)

FCSR & 7 FH T4 U ST R E AR R — LIRS . GS464 ' FCSR HIHIAR{E N
0x00000F80. & 7-4 fii7~/& FCSR Zifrgeritg =, #* 7-2 #iR T FCSR ZfE s,
HE. V. Zy Oy Uy I B RIERARSEIERE. BRURME. BE. Bii. T, Ak,

31 25 24 23 22212018 17 12 11 7 6 21 0
FCC FS|FCC]Iimpl| O Cause Enables Flags RM
76 5 4 3 2 1 1 0 5 E|V|Z[O|U|I|V|Z|O|U| I |V|Z|O|U|I| 2

K 7-4 FCSR % fie%

% 7-2 FCSR 2172815

0 TRE. DAHZ 0 BN, EIRE O,
FCC TR RIS . ICTIE RUHLELEE R, BT SR b B 72
FS MRIE] 0, XA ER, JFEHEBEENERBERN 0, MARTAE—AH5h.
il SRS, GS464 i FSCR[2111E A top_mode, {0 H T 7£ B A% i 45 7 B 248 H
X86 ] TOP & 474X T sl A A7 d T AT Edn 4 .
Cause AT RSB AN, AH R R
Enables ST RVFHH L S5 AR 7 A b
Flags A |EEE MiF Bl =4, (thin Enables HLARITHH R Al BB A7 B
BURG 0 B A S 2 5 S
RM 0—ARsHl
1—c5m
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BHIRSFEHFM (CCO iz

A HCEGRIE R AR, SR RAEAE CCO Az, BIZRMGL. MRS RN K,
U CCO M #E 1; Rz WHE 0. CCO FiAX HEHF i LR A CTCL $5-2 riE k.

BRI MRS AR F B (Causes) 1,

BEHIPRA ZFAE AR IOAL 172 12 B (Causes) 3k, XA ML T HOE AT TR A 4 H
Causes fs2 AL HEES O 1 Cause W A74% (11— MZ Y 78, REEAR/R 1l LI A BB T 5
ALRIISN, JF BAnSRAH R REAL (Enable) IS E A TE U 7= AL — A pr bl 51 b o fn 2R —
KIS EAR AN, B NARRLRI G b T B ARG E

Causes Sk BEW; B K17 R BREIR TS (AVEL4E Load. Store. Move #:1F). Hrb
i BT FR S U WHE IZ R E R SE IR AL (E) B 1, SRS 0. ek
[ IEEET54 bR i T A RN AT 7 A B 1 5 E 0,

BN RBIINR A, R SRR, RS E— S22 AT Causes 5.

EHIMRAS TR AR (Enables)ik

fEATTR % 24 Cause S HIMINIIAEREA. (Enable) [AIRS N 1A, &7 —ANEFSplsh.
RF AR R T MR VRS FHRERENZ Y 1) 1 Cause fi7, A3 8525 37 R1 ™ A —
AMIAL, XA CTCL 484 [ 1% & Cause 7 #1 Enable fi7 4 1 IR —FF.

KT ARSI (E) R ULBA B AERERL, R E T AR, Bagar=4—
AN RLBIAE

FEN—MF s ISR 1 2 BT, B b 2 — A CTCL 48 A RIBBR BN 1 1 Cause
A ARG IE R B R AT . BRI, FEH P 38 T AT IR P KA 2 MR BIPAE BE R Cause
RLMEDY 15 ISR AP S RAL B P 5 B3R A3 A5 2, T Cause for ) N A AR A% 15 B L&
HTT AN RAEIRE T A7 A

U SR SR AR B AR (FHRLERE G 00 ¥ Cause £z, MIBAHISMEA, [H]
I IEEE754 FrifEE LAIBIAG RS Inl . EIRXMFIL R, BT — 2% S8 0T 51 R R 4k g
%383 15 Causes ¥ KeHff €

BRI RA TR & (Flags)is

bR BRI, Edis BN LIRBA R E B S R A T ISk, R —AN IEEET54 41
W=, AR Flag Ak & 1, SIGREEAZE, RIHXT T s HoR U L K A 2
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Hkr. EREATATELEY CTC #4545 — M E MR A 77 8 T RSB Flag {7 #1%
B SRR

B NF RSN AERS, Flag 25 B R BEE s 3 R SR BB A AT STAEAE T A
P RE R Z i B B IR AT

MRS F B ENER(RM)R

PERI AR W A48 P35 O AR 1 AR 7 & AR (RMD 38, ik 7-3 i, FPU
ARYEIXLLAT TR RE 1) 53 N7 2RI BT (07 I8 ST A NI 3 AAR 2

R 7-3 EHARAAL AR

AN Bhid ¥
RM(1:0)
0 RN L B ] S A vT R R B 7 ) N A Bl ] R BB 4 R R
W ) I O HIIRAS B3 7 1m) 5 N
1 RZ W0 JrmEN: RS REBELIF BAELNE AR T BRI EEAN
2 RP ] IE TG 95 K7 Al N\ AU 4SR5 2 il i AN T E IR i A
3 RM FAATHRITHEN: LER A LRI HART BRI EEAN

7.2.4. FCCR &7FE8 (CP1, 25)

FCCR ZFf7#s 21 FCC B —F R, HNAYE FCSR B FCC fi5E 2 H[H,
ANFFRIEAR AT 4 1) FCC A = ESE . 7-5 /& FCCR ZF A7 # 2K o

31 8 7
0
0 FCC

24 7 6 5 43 210

& 7-5 FCCR 71788

7.2.5. FEXR ZH7#8% (CP1, 26)
FEXR 737 # 2 Vi i) Cause 1 Flags Bt —Mr, HHNAS FCSR B 7B
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S, B 7-6 WoR T FEXR A7 2 A% 0,

31 18 17 12 11 76 210

E|V|Z|O|U|I V|Z|O|U| I

K 7-6 FEXR Zifrge

7.2.6. FENR Z7F88 (CP1, 28)

FENR 27 £ &2 Vi [7] Enable, FS 1 RM 7Bl 5 —Fii 2, HAA S FCSR BLAHM 7
Boe e, B 7-7 8757 FENR #7783 HIk K.

31 12 11 76 3 21 0

0 Enables 0 FS| RM

V|Z|0|U|I

& 7-7 FENR 211758

57 5 A
7. 3 I?,'{—:T\.TI-EI/V\

7.3.1. MIPS64 R FHIeSHIER

GS464 2L 7 MIPS64 7 FPU &4 BB A £udis 287, 835 S, D, W, L, FInJiEf) PS.

£ T7-4 5T GS464 F MIPS64 #4531 FPU 154,

% 7-4 MIPS64 (] FPU 1544

OpCode Description MIPS ISA

BERIgS
ABS.fmt 24651 {E MIPS32
ADD.fmt ik MIPS32
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DIV.fmt [F3FS MIPS32
MADD.fmt Pl MIPS64
MSUB.fmt ek MIPS64
MUL.fmt ik MIPS32
NEG.fmt R MIPS32
NMADD.fmt TGk MIPS64
NMSUB.fmt eI JE 3K I MIPS64
RECIP.fmt kA% MIPS64
RSQRT.fmt BRI NEE MIPS64
SQRT.fmt PR MIPS32
SUB.fmt VERPS MIPS32
S X kR4
BC1F 7 R B MIPS32
BC1FL 77 AT Likely Bk#% MIPS32
BC1T FEEREN 1 MIPS32
BC1TL 7 ER Likely Bk MIPS32
HeBHR4
C.cond.fmt P B T B AR E AL MIPS32
R4
CEIL.L.fmt 7 R3] 64 A1 i, 10 REUEE MIPS64
CEIL.W.fmt T R3] 32 A1 a1 REUEE MIPS64
CVT.D.fmt T R BT R A B OURS PV MIPS32
CVT.L.fmt O RED) 64 A75E K MIPS64
CVT.PS.S PR RE B 0T MIPS64
CVT.S.PL FE TR SO (RS, ) SR PV R MIPS64
CVT.S.PL AT RO 0 v 7 B BN B T A MIPS64
CVT.S.fmt TF RLERE R A B RS PV MIPS32
CVT.W.fmt PR RE D) 32 A75E A MIPS32
FLOOR.L.fmt T RS 64 A7 B, 1A NI MIPS64
FLOOR.W.fmt TF R3] 32 A7 i, 1) NEUEE MIPS64
PLL.PS G PN R AR A3 R ARt MIPS64
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PLU.PS B I WA s BOICAL AN 2 AT R 0t MIPS64
PUL.PS B FF PN RO B e L AR AL AT R Okt MIPS64
PUU.PS B PN RO 8 R DT B RO MIPS64

ROUND.L.fmt 07 R Y 5 FNF) 64 fL5E M MIPS64
ROUND.W.fmt Y TNE 32 € p MIPS32
TRUNC.L.fmt T TR 2R E /N T ) N B 64 A58 R MIPS64
TRUNC.W.fmt T R 2B /N T 1) N B 32 75 R MIPS32
ViR 4
LDC1 PNCE IO MIPS32
LDXC1 LIV NSRS MIPS64
LUXC1 FEAEXT TR G A A7 B MIPS64
LWC1 A AT MIPS32
LWXC1 L ClINC L MIPS64
SDC1 T BN A MIPS32
SDXC1 RGBT BN AF MIPS64
SUXC1 FARR TR GIAF T B A A MIPS64
swci TR NFF MIPS32
SWXC1 HRGHE T RINAE MIPS64
MOVE #§4
CFC1 BRI R A7 A7 45 8] GPR MIPS32
CTC1 G R A7 4 2 GPR MIPS32
DMFC1 M FPR ZH1X17 3| GPR MIPS64
DMTC1 M GPR & il X7 3] FPR MIPS64
MFC1 M FPR &7 3| GPR MIPS32
MFHC1 M FPR il i 78] GPR MIPS32 R2
ALNV.PS AJAR I RN T MIPS64
MOV.fmt Sl FPR MIPS32
MOVF.fmt T BN I FPR MIPS32
MOVN.fmt GPR A4 0 iy &l FPR MIPS32
MOVT.fmt BB AR FPR MIPS32
MOVZ.fmt GPR 5 0 I &4l FPR MIPS32
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MTC1 M GPR E#{EF2] FPR MIPS32
MTHC1 M GPR &=+ 2] FPR MIPS32 R2

7.3.2.  MIPS64 A F =I5 S SLINAE XA

GS464 5 MIPS64 Release 2 MiAH A, MIIRE LSEHL T MIPS64 K R S5 # HLE T
FPU 484, (H2A L3 475 SCIL B AT I AN s He 25 1 (F 2 LA B B 201, LAY
FABTSAEN BT

(L Fehn. Fepiis4. E£H#4T MADD.fmt, MSUB.fmt, NMADD.fmt, NMSUB.fmt iX
VUZHAE A1), GS464 HIZH LS MIPS64 ALFE IR A A, X2 N GS464 LMk Nia
SIS U B 45 AL HORS FE A N (BT fused-mulitply-add) , 1fif MIPS64 b3 8% 78 31T 9
B REAINEELG 73 AT PR N, I A N AL PR T7 3CH A [F) 5 SR S e L T B 24 45 2R
HIRARALAH 2 1o

(2)HNE BEIE S48 4 1E Status T 27 72 24 1K) FR £3729 0 I}, abs.s, add.s, ceil.w.d, ceil.w.s,
div.s, floor.w.d, floor.w.s, mul.s, neg.s, round.w.d, round.w.s, sqrt.s, sub.s, trunc.w.d, trunc.w.s,
mov.s, cvt.d.s, cvt.d.w, cvt.s.d, cvt.s.w, cvt.w.d, cvt.w.s, movf.s, movn.s, movt.s, movz.s & 26 2%
BRI AT U 257 4%, 1 MIPS64 1A REH AL SR HUAT B, 7R ml By T
MIPS R4000 5 MIPSR10000 [fiffii:, 5 MIPS64 [FIRLEiEAT AR . (I MIPS kb HE2%
H FR AR IRTF B AE A2 16 N2 32 4N, MIPS64 H1 FR LR /RIF SFF 742 32 Al 2

64 i) .

733 RSEENTRISES

® 75 HENY REFRVIFRS

18 BesY Rl AP

GSsQct UG AT AT € s VY
GSSWLEC1 e R TR A AR AR T
GSLWXC1 AL 1T R

GSLAC1 B H b3 A A7 A O Y
GSLWLEC1 e bRk A e A N H T B AR
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GSLDXC1 D % FR) DU R XL
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GSSDRC1 NI 5B AE A A A
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GSSDGTC1 H T R SRS P AT e A A AT
GSSWXC1 TR AT R
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CVT.D.LD B XA 3 AL R ORS
CVT.LD.D KUK BEFEAL It F UK FE AR AL
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7.4.1.  ZEIEK

FPU BERT LANE 32 fir CBAKEFE) W af LAXE 64 7 (XUKSFE) 44& \EEE SR iF S 4T
BE . 32 R PR FEAS TG — A 24 LRI DT 5 — IR FE R B/ (F+S) fil—14~ 8
LRI B (ED 5 64 AL IXURS FERS AL HE—AS 53 ELER RS — 8 B R R /N U (F4-S)
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A=A 11 LERr I FE 508 (BED: 64 fLXURERE (PS) MUl & A s LV i 2o 4370 ]

7-8 7.

B A% XU A% 2

PS i COURAEED)
XL RS 20

Kl 7-8 i rkE

IEE 7-8 iR, VA BUAR U LR =AM

® Ti5i, S

® HRMESHIIEEIK, E=E,+ Bias, Eo &AM M ML

® NI, F= bbby,

TEHL Eo VL2 A Ein M Emax FEWN BIITH —F ZIAIKVEEL, 53NN E RN AR
EEIER

® Enin-1 (HIKZwi% 0 AL IEF %0

® E.+1l (HKZwheoH NaN[Not a Number])

ST BRGSO FEAS 2R UL, A — AN TR IR O A ME——Fhg i 5 2 % B
HOmts P B EUE VAR 7-7 ST E

R T-T THHEEORS FERUURS A% U R B ) 2 5C

(e} Y
1) if EO = Emax+1 and F#0, then V = NaN, regardless of s
2 if EO = Emax+1 and F = 0, then V= (-1)S~
3) if Emin<EO<Emax, then V = (-1)S2 EO (1.F)
(4) if EO = Emin—1 and F#0, then V= (—1)S2Emin(0.F)
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5) if EO = Emin-1 and F = 0, then V = (-1)S0

Xt F A 7 kg 2, W V& —A NaN, 4 F s hnke 77X M0 Signaling
NaN i% & Quiet NaN: 415 F i &% = i 4 1 &, F54 V72 Signaling NaN, 75 U] V 52 Quiet NaN.
K T-8E T v Sk AR SHE : I AU ORI A i/ MEAE R 7-9 hah .
® 7-8 FAKASHUE

NS UG B
Emax +127 +1203
Emin -126 -1022
fafumts & +127 +1023
P 7 8 1
BT &5 (Hidden) | By (Hidden)
F (/N B8 ) 24 53
1% 3R T8 32 64

R 79 HORBANEU N RE

HA {f
FORE BEVE /N 1.40129846e—45
BN VT 1 /N IR 1.17549435e-38
FRE FE R R KB 3.40282347e+38

RS FE 7 R e N 4.9406564584124654e—324

XU FE 7% S B/ N IERISL | 2.2250738585072014e—-308

RS FE 7 R e R 1.7976931348623157e+308

7.5. FPU3ESRIKE&BEIA

FPU At — A1 CPU 452 WK L IFAT IR 2K £ B CPU SEEELAN] 9 KL
R ARG, BRI R RN, SATHUKE A3 2~6 DNk, B FPU F54¢
PIANE R REFL TG I — AN AT . FALUL 83 FALU2. FALUL /] DLHAT BT IV RUs SR

TR BERERAE . FALU2 (XBAT IS OISR SRt LR i A AR A

134

ELPHERERLA

Loongson Technelogy Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

A~ FALU STRE R IIRE 8 70 5 HRUR 1 4648 4, JFRE A1V 30 A7 25 SCA 49 ikt — A
ZhL . FEREA FALU BAI0H, VAU, V7 AUIRVE, VR AR H R E 6 M IT R B A
5577 s A R AN MO TR 4 AT W V7 S BRVE AR IR VR A A [ 75 22 4~16 DN AAT
FH: 77 ROF AR R R B R R 7R 4~31 MRAT A, TR RIS H TR 2 AT
J¥. FEAS FALU 3o, AW 50 B A RHAT B IE S 7E R —Hfi i 45 51, 71X F
THUL R, AT IR R i A e S s et 25 31 o FE PP BRI A BRVERIVE: RO AR 2 AT A5
A AN BT WA B A A AR K 1 o G R ) B 7 A7 e RV A8 2 B ANV U1 7 AR A
AFE FALUL 1, J84 FALUL 50 a1 5T — K gOR th— M55 5, JF B FALUL FoGHE

BRIZEIT T iRTE 25 [ AT AN BERRORT IR £

7.6. FRfHrLIE

AR TV ARSI ANRAETE Y FPU SRR LAE R 7 24k HE A 1 Rk
VR R SIS R, FPU 7= A2 R L (R 81 415K et Sl R P B B s 2 B RS AR B AL

FPU {42 I LIRS 2 A7 0 T — R B S L 3 — MR L, eIt — Ml oh 2
TR S5 FPU JH 3 — MIISMBE Bl B E — SRS IR &

R —AFEYHES), FPUGRKFERAETFAAIPRES, HBhB - AN B4 an SR BT RapE
JRE, —ANE MM BIFPU B AR ZF 778, TR 4RI T

FPU SZREFHA IEEET54 {1 5)-

® INFETf Inexact (1)

® [ Underflow (U)

® [ii Overflow (O)

® [ Division by Zero (2)

® JEVEH{E Invalid Operation (V)

AR SN o

® KSZFIEEME Unimplemented Operation (E)

R LIHAEGISNHLE 2 FPU R REHATARAER MIPS V7 5454, (048 FPU NRER & IEH
IBIAMT RIS DL o XSGR T BB SME BT o RSEBURIEGISNEAT e (5 5 A0
PRAELL, ZIXAMBISN AR, — N HE LR S SR R A

IEEE754 1] 5 M4 (V, Z, O, U, D #XSRE A th A P #Eml e s papt, 24 5
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AMEREN R AL i B, AN B MBI SC VR A 2R B A AR S ALY 2 2L Cause)
P E, WIARARRLfERE (Enable) 73 E, BlSMrE (Flag) figlhicE. wR{ERE
R E, AR EMAPARE, R FPU A —Mlshes CPU. Bl G FIBISMEPE S VR i
PNy s

VA BIINEBHE S, R B ER A Ty AT AR B, SR — N R S Ak s
RN DRGSR GGE TARBSEE. £ 7-10 511 T FPU X T4~ IEEE 4
CNINE NN G2

* 7-10 FIAMHIERA AR

BRASRAE
| AEHE A 51 1 Any Pt NJE ISR
RN AR h (B 2 R 77 S R4 R E 0
U T A RZ MR B 2 R A S U R E 0
RP fEIE N B IE iR N IES, 5N IE -0
RM AT A IE i/ IE IE N B IEA+0
RN FRAE () 25 R 7 SR A R BN TR T5 K
o] ot 4T AN RZ FRAE o 1) 25 R 75 S04 R B oK E
RP AT EAZ IE i K B IE R i A8 1E y+oo
RM FEIE T AZ IE i KB AT R i 1B 1E -0
z 0B Any FEAE— AN RL) 55 B TE 55 K%
\Y% g Any FEft—4 Quiet Not a Number(QNaN)

DR EFPU FAAERERM B AN RAEEAT 1A, IR HIEAUE] T FPU XSRS
BORAT I RN

ArEmBISE (1)

FPU 72 & LU0 B DU 7 2E A RS 9] 5«

® HANAIRARKEH

® HALR bt

® HENZRUNEL, JF H NGRS R RE AL AR WO B, T H. FS LA A .

136

EERHERERLT

Loongson Technelogy Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ot 3B1500 AL 22 FH P Fif« F Mt

BB RE RO IR SR — D AERE A B SR Bl Al B, &5 R A Az, IFHIR
TR o PRSI HAT ISR VERE, BT AANKE B 451 S0 Bea B A £ 00 2 () IS i 4 43
fiRE .

BB RERSE R AR FAR BB B A 2, i N B L itn 45 RO I S H AR

JEEBRAEBIST (V)

N ATHAT IR A P A A B L b 8 — N ERAEBOR ARVERT, AR IRAEGISN AR
T WARBISNEAREN, MIPS & X455 /& — 1 Quiet Not a Number (QNaN). HE
AR

®  NEEHE L I BT (+o0)+(- 00) B (-00)-(- )

® ik Oxoo, XFT A MM IEHCRI 14

® [}V 0/0, oofoo, XITHTA MMIEHURI 4L

® UL FE Unordered FELEGRAE I /E 202 Unordered

® Xf—/NME/R{E S NaN BEATVF m LR el i

® (FfXf SNaN (Signaling NaN) H#EU##dE. b —MEMEXCH SNaN i A4~
#y SNaN 2 FEEX IS (MOV #AEABIA A 2B #5#4E, 15 ABS F1 NEG #ik v/
S ()

® JIUr: Jx» BAX/PMTOR

A AT DA Ah 25 58 YRR R ) ARVEBRAE OB Ab . 1ANTE IEEET54 o HTER Ak sk
MR ERE: XREMY, XHEZY 2 080 X &I 55 ik 80 47 m8ok oy +it
HImt A FRE, R EE R NaN; B 2L s Bl in: In(5)8i# cos™(3).

FEBF A RE R S5 R VRERAE RN A RIS .

FEBFAERE R SE A an RBCA HoAh B4 % A2, QNaNH AR R H bR 547 ds .

BREBS (2)

PrRiLiz S A REUE 0 R EUR — ME IRAGAEZ R BIE I, BREGISNR E S8R F
R AT DO HAd A 72 A 755 1 TE 95 (B I AL BR 2451 41, e In(0), sin(m/2), cos(0),
Bi# 0

BB RERITE oL S RFAASAPUEL, IRF 740/

FEBFAMERERITEOL: AREH R RE, SRR A ST E.
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L#EBISE (0)

28 N5 RV R4 R R 2 O SR AR Bk ORI, KT SR B &osf
PREHE, B pIA R RS T CRAMEI SN N 5B AR i 5] b A bR AL

BB RERO TG O SR ASAE N, IRF A S IR

BEABEAERERITE L. I REABEIEA A, R A4 R i i AR PRI 25 R 5 oK
PIE

THBIs (V)

PR A S B0 T il 4

o —AMUNUTERT ZRIMAEFLER, TR RAEE A, Bk FEHERET
inRCIIEA

® FIEH 4 (Denormalized Number) SKITALZE R IX # A /NI it 7= A2 1) 7™ EE 1
Hm R H

IEEE754 0¥l 22 M ANIR] 77 VA A DX S S, (BT T (R84 R FH AR IR 77K
o /NS T AR T AR 5 95 ) — A oRAG i -

® HNJE (WER—MAEFREEE, ERRBEEEERA FBRAITE O RIS, RAZ™ )
225 2 i)

®  ENHT CAR— M EAER MBI, TERRBORRS B G A SR AIE L TR, RZ
FPERE L2252 i)

MIPS F) 25 K SR A NSO A 5 NS R o 5 B2 SR T AT BAFH 3R 77 3 B0 — bR«

® WIEHWHHEMIKI CHP ARSI RS IR SR TR A RAFED

o ARMETEUE CH ARSI S TR BONURS FL Y BOA SR BRSO T TR RN D

MIPS G544 B RNE FE R SRS N ™ AL AR RS R 45 2R o

BB SERERI I DL SR R R EE AKE T B SN RE, BB FSAr A B, PR
WIS, SR FEAEAE BN

BEABEAERERITGE L. SR N W EE AKE T EI AN BALRE, T HFSAL# B, e IS,
SR E A NSRS R 45 SR 775 R e

RSEFBIEHIS (E)

PATAEAT— 26 LU 78 ST IR B A B AR 5 UAR 21, FPU 3RS 75 47
PR SR SR B IR A R RN H R AR AR, IR A7
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BAF i B o \EEET54 HRAE T — AN SRR AT ELERAE v A, X e qi] A1 s ke v DA
i e F14b, MREAEANGEIERRAT — L8 27 WLRR AE Bl 45 SR AR AR, e AR R SRR 2451
Abo IXEEALEE:

® T IEH{EH (Denormalized Operand), ELAGHE 4[4 4h

® Quite Not a Number #/E% (QNaN), ELEHE2ERAH

® VIEFHIREGE R, Y RSB AR RS S R BRI FS R A

R IR NINaN#R 1 R Rl i 5 & hil ABa B, FEMOVER & T AZE A

BB AL RE IS O IR E R AR IS
BB A ERERITEOL: X APEPEABERANEBE -
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